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HOP CHAT PYROLIDIN-2-CARBOXAMIT DUGC THE VA DUGC PHAM
CHUA HGP CHAT NAY

(57) Sang ché& dé cap dén hgp chat c6 cong thitc

trong d6 X, Y, R;, R,, R;, Ry, Ry, Ry, Ry va R; 1a nhu duge mo ta & day va cic

chat dong phan d6i anh va cdc mudi dugc dung va cic este ciia chiing. Cdc hop

chét nay dugc st dung lam céc tic nhan chong ung thu.
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Linh vuce ky thuat dwoe d¢ cap
Sang ché dé cap dén hop chit pyrolidin -2-carboxamit dugc thé.
Tinh trang k¥ thuit ciia sing ché

p53 14 protein {rc ché khdi u déng vai trd quan trong trong viéc bao vé
chéng lai sy phat trién ctia bénh ung thu. N6 bao vé sy toan ven ciia t& bao va
ngan nglra su lan réng cua cac dong vo tinh ctia té bao bi tdn thwong vinh vién
bang cach kich thich ngimg phat trién va hodc gay chét t& bao. Vi mirc phan ti,
p53 13 nhan t6 phién ma cé thé hoat hoa nhém céc gen lién quan dén qua trinh
diéu chinh chu trinh té bao va giy chét té bao. p53 1a chit (rc ché chu trinh té
bao hiéu nghiém duogc diéu chinh chit ché béi MDM2 & mic té bao. MDM2 va
p33 tao ra vong diéu khién héi tiép. MDM2 c6 thé gén két vai p53 va e ché kha
ning chuyén hoat hod céc gen duoc diéu chinh béi p53. Ngoai ra, MDM? tac ra
su suy thoai phu thudc ubiquitin ctia p53. p53 c6 thé hoat hod qué trinh bidu hién
cia gen MDM2, vi vy lam ting muc té bao cua protein MDM2. Voug diéu
khién héi tiép dam bao ring ca MDM2 va p53 duoc giit & muc thép trong céc té
bao ting sinh binh thuong. MDM2 con 1a ddng nhén td d6i véi E2F, né déng vai

trd chinh trong qué trinh diéu chinh chu trinh té bao.

Ty 18 ctia MDM2 véi p53 (E2F) bj rbi loan diéu chinh & nhiéu bénh ung
thu. Phan tir thudng xuét hién sai hong & 6 gen pl16INK4/pl19ARF, vi du di
dugc chimg minh 1a c6 tac dong dén su suy thoai protein MDM2. Viéc urc ché
su twong tac cia MDM2-p53 trong céc té bao ung thu véi p53 kiéu hoang sé 1am
tich tu p53, ngimg phat trién va hodc gy chét té bao. Vi vay, cac chat ddi khang
MDM2 c6 thé tao ra phuong phap méi dé diéu tri bénh ung thu nhu céc tac nhén
don hodc két hop véi phd rong cua céc liéu phép chdng khéi u khac. Tinh kha
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thi ctia phurong phap ndy di dugc chimg minh bing cach st dung cac cong cu
dai phan tir khac nhau d& trc ché su tuong tac cia MDM2-p53 (vi du cac khang
thé, cac oligonucleotit di nghia, cac peptit). MDM2 con c6 thé gin két véi E2F
qua ving gin két bao toan nhu p53 va hoat hod qua trinh phién ma phu thudc
E2F cua xyclin A, diéu nay goi y ring cac chit ddi khang MDM2 c6 thé c6 tac

dung dbi vdi cac té bao dot bién p53.
Ban chat ky thuat ciia sang ché

Sang ché dé xuét cac hop chét c6 cong thirc

trong do

X dugc chon tir nhom gém c6 H, F, Cl, Br, I, xyano, nitro, etynyl,

xyclopropyl, metyl, etyl, isopropyl, vinyl va metoxy;

Y la mot dén bdn nhom doc lap duoc chon tir nhém gém cOH, F, Cl, Br, I,
CN, OH, nitro, alkyl thip, xycloalkyl, alkoxy thip, alkenyl thip, xycloalkenyl,
alkynyl thdp, aryl, hetereoaryl, di vong, COOR’, OCOR’, CONR’R”, NR’COR”,
NR”SO,R’, SO;NR’R” va NR’R”, trong do

R’ va R” ddc lap duoc chon tir H, alkyl thép duoc thé hodc khong duoc
thé, xycloalkyl thip duoc thé hoic khong dugc thé, alkenyl thip dugc thé
hodc khéng dugc thé, xycloalkenyl thdp dugc thé hogic khong dugc thé, aryl
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duge thé hodc khong duogc thé, hetereoaryl dugc thé hodc khéng duge thé

hodc di vong dugc thé hoic khéng dugc thé; va

trong truong hgp R’ va R”’ ¢6 thé doc 1ap lién két dé tao ra céu tric
vong dugc chon tir xycloalkyl dugce thé hoic khong dugc thé, xycloalkenyl
duoc thé hodc khong duogc thé, heteroaryl dugc thé hodac khéng dugc thé

hodc di vong duoc thé hoac khong dugc thé,

mdt trong R; va R, dugce chon tir nhém gdém c6 alkyl thép, alkyl thap
duoc thé, alkenyl thép, alkenyl thép duoc thé, aryl, aryl dugc thé, heteroaryl,
heteroaryl dugc thé, di vong, di vong dugc thé, xycloalkyl, xycloalkyl duoc
thé, xycloalkenyl va xycloalkenyl dugc thé va nhém con lai 14 hydro hodc

alkyl thép;
R; 14 H hoic alkyl thap;

mdt trong R4 va Rs duge chon tir nhdm gdm ¢6 alkyl thép, alkyl thip dugc
thé, alkenyl thép, alkenyl thép duoc thé, aryl, aryl dugc thé, heteroaryl,
heteroaryl dugc thé, di vong, di vong dugc thé, xycloalkyl, xycloalkyl dugc thé,

xycloalkenyl, va xycloalkenyl dugc thé va nhém con lai 14 hydro;

R¢ va Ry dugce chon tir nhém gém cd (CHy)n-R’, (CH,),-NR’R”, (CH3),-
NR’COR”, (CH2):-NR’SO.R”, (CH2)»-COOH, (CH.),-COOR’, (CHy),-
CONR’R”, (CH2),-OR’, (CH»),-SR’, (CH2),-SOR’, (CH3)n.-SO2R’, (CHz)s-
COR’, (CH2)»-SOj; gis, (CH2):-SONR’R”, (CH3)s-SO:NR’R”, (CH,CH20)m-
(CH2)»-R’, (CH,CH20)m~(CH2),-OH, (CH2CH;0)m-(CH2),-OR’, (CH2CH20)m-
(CH2),-NR’R”, (CH2CH20)»-(CH2)o-NR’COR?”, (CH2CH,0)m-(CHy),-
NR’SO:R”, (CH2CH,0)-(CH2),-COOH, (CH2CH,;0)m-(CH2),-COOR’,
(CH,CH,0)n-(CH2),-CONR’R”, (CH2CH20)m~(CH2)n-SO2R’, (CH2CH20)m-
(CH,),-COR’, (CH,CH;0)-(CH2),-SONR’R”, (CH2CH20)i-(CH2)1-SO2NR’R”,
(CH2)p~(CH2.CH20)m~(CH2)w-R’,  (CH2)p-  (CH2CH20)m-(CH2)a-OH, (CHa),-
(CH,CH;0)m-(CH2)2-OR’, (CH2)p-(CH2CH20)n-(CH2)s-NR’R”, (CHz)p-
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(CH,CH,0)-(CH,),-NR’COR?”, (CH2),-(CH,CH,0)n-(CH,)o-NR’SO,R”,
(CH2)p-(CH2CH20)m-(CH2),-COOH, (CH2)p-(CH2CH20)m-(CHz)p-

COOR’, (CH2)p-(CH2CH20)m-(CH;),-CONR’R”, (CHa),-(CH2CH,0)-
(CH2)»-SOR’,  (CH2)p-(CH:CH;0)m-(CH2)s-COR’,  (CHz)p~(CH,CH,0),p-
(CH;),-SONR'R”, (CH2),-(CH2CH20)m-(CH,),-SO,NR’R”, -COR’, -SOR’ va
SO2R’ trong d6 R’ va R’ ¢6 cung dinh nghia nhu xac dinh & trén;

m, n va p doc lap la tir 0 dén 6;

va cac muoi dugce dung va céc este ciia chung.
A i d . .‘ r ‘

M@0 ta chi tiet sang che

Puoc uu tién 13 cac hop chét ¢é cong thic I ¢é cu triic hod hoc 1ap thé

nhu dugc thé hién bing cong thuc 11

trong d6

X dugc chon tr nhom gf‘)m co H, F, Cl, Br, I, xyano, nitro, etynyl,
xyclopropyl, metyl, etyl, isopropyl, vinyl va metoxy;

Y 12 mét dén bdn nhém ddc lap dugce chon tir nhdm gém ¢coH,F, Cl, Br,1I,
CN, OH, nitro, alkyl thdp, xycloalkyl, alkoxy thap, alkenyl thip, xycloalkenyl,
alkynyl thép, aryl, hetereoaryl, di vong, COOR’, OCOR’, CONR’R”, NR’COR”,
NR”SO2R’, SO;NR’R” va NR’R” trong d6
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R’ va R” ddc lap dugce chon tir H hodc alkyl thép duoc thé hoic khoéng
duge thé, xycloalkyl thip dugc thé hodc khong duge thé, alkenyl thap duoc
thé hoac khong dugc thé, xycloalkenyl thép duoc thé hodc khéng dugc thé,
aryl duoc thé hodc khong duogc thé, hetereoaryl dugc thé hodc khong duogc

thé hoic di vong duogc thé hoic khong duogc thé, va

trong d6 R’ va R” c6 thé doc 1ap lién két dé tao ra cu tric vong duoc
chon tir xycloalkyl dugc thé hoic khong dugc thé, xycloalkenyl dugc thé
hoic khong duge thé, heteroaryl dugc thé hoidc khong duge thé hoic di vong

duoc thé hodc khong dugc thé;

R; duogc chon tir nhdém gdm c6 alkyl thép, alkyl thip dugc thé, alkenyl
thép, alkenyl thép dugc thé, aryl, aryl duogc thé, heteroaryl, heteroaryl dugc
thé, di vong, di vong dugc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl

va xycloalkenyl dugc thé;
R; 1a hydro hoac alkyl thép;
R; 12 H hoic alkyl thap;

Rs dugc chon tir nhém gdm cé alkyl thip, alkyl thip duoc thé, alkenyl
thép, alkenyl thép duoc thé, aryl, aryl duoc thé, heteroaryl, heteroaryl dugc thé,
di vong, di vong duogc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl va
xycloalkenyl dugc thé;

R4 14 hydro;

R va Ry dugc chon tir nhém gbém c¢é (CH2).-R’, (CH,),-NR’R”, (CHa),-
NR’COR”, (CHy):-NR’SO:R”, (CH,),-COOH, (CH),-COOR’, (CHy).-
CONR’R”, (CH,),-OR’, (CH2).-SR’, (CH,).-SOR’, (CH,),-SO;R’, (CHa)s-
COR’, (CH2)s-SOsH, (CH).-SONR’R”, (CH,),-SO.NR'R”, (CH,CH0)y-
(CH2)x-R’, (CH,CH20)m-(CHa)o-OH, (CH2CH;0)-(CH,)p-OR’, (CH2CH20)-
(CH2)-NR’R”,  (CH2CH20)m-(CH2),-NR’COR”,  (CH2CH;0)m-(CHa)s-
NR’SO,R”,  (CH,CH;0)n~(CH,),-COOH,  (CH,CH,0)n-(CH,),-COOR’,
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(CH,CH,0)-(CH,),-CONR’R”,  (CH2CH20),u-(CH2)a-SOR’,  (CH,CH,0)um-
(CH;):-COR’, (CH2CH;0)m-(CHz)s-SONR’R”, (CH,CH;0)m-(CHy)a-SO;NR'R”,
(CHy)p-(CH,CH20)r-(CH)w-R’,  (CHy)p-  (CH2CH0)m-(CHa)y-OH,  (CHy),-
(CH;CH;0)n-(CH2)-OR’,  (CH,)p~(CHoCH20)p-(CHz)0-NR’R”,  (CHy),-
(CH2CH0)-(CH,)»-NR’COR”, (CHy)p~(CH2CH;0)~(CHy)o-

NR’SO;R”, (CH2),-(CH;CH20)m-(CH2)a-COOH, (CH;)p~(CH2CH20) -
(CH,),-COOR’, (CHa),-(CH2CH20)m-(CH2)o-CONR’R”, (CH,),~(CH2CH,0)p,-
(CH2)»-SOR’,  (CHa),-(CH2CH20)m-(CH2)n-COR’,  (CHy)p-(CH,CH0) -
(CH2),-SONR'R”, (CH2),-(CH2CH20)im-(CH;),-SO,NR’R”, -COR’, -SOR’ va
SO;R’ trong d6 R’ va R” c¢é cung dinh nghia nhu xéc dinh & trén;

m, n, va p doc 14p la tir 0 dén 6;

va cac mudi duoc dung va céc este clia chung.
Dugc uu tién dic biét 1a cac hop chat ¢ cong thuc 11 trong dé
X 1a F, Cl hodc Br;

Y 13 mot dén hai nhém doc 14p duge chon tir nhém gbm cé H, F, Cl, Br, 1,
CN, OH, nitro, alkyl thip, xycloalkyl, alkoxy thap, alkenyl thép, xycloalkenyl
thap va alkynyl thip;

R, dugc chon tir nhém gdm c6 alkyl thip, alkyl thdp duoc thé, alkenyl
thap, alkenyl thip duoc thé, aryl, aryl duoc thé, heteroaryl, heteroaryl dugc thé,
di vong, di vong dugc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl va

xycloalkenyl dugc thé;
R 14 hydro;
R3 la H;

Rs duoc chon tir nhém gdm c6 aryl, aryl dugc thé, heteroaryl va heteroaryl

duogc thé;
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R4 14 hydro;

R¢ va Ry dugc chon tir nhém gdém c6 (CH)x-R’, (CH2)o-NR’R”, (CHz)n-
NR’COR”, (CH2),-NR’SO:R”, (CH);-COOH, (CH;),-COOR’, (CH,),-
CONR’R”, (CH2),-OR’, (CH2)a-SR’, (CHy),-SOR’, (CHy),-SO:R’, (CHy).-
COR’, (CH2)a-SO3 4iss (CH2)s-SONR’R”, (CH2)s-SO,NR’R”, (CH,CH,0)-
(CH2)n-R’, (CH2CH20)m-(CH2),-OH, (CH>CH,0)m~(CH2)»-OR’, (CH,CH,0)-
(CH2)s-NR’R”, (CH2CH;0)n-(CH2),-NR’COR?”, (CH2CH20)m-(CHa)p-
NR’SO,R”, (CH,CH,O)n-(CH2),-COOH, (CH2CH,0)m-(CH3),-COOR’,
(CH2CH20)m-(CH2),-CONR’R”, (CH,CH20)m~-(CH3),-SO2R’, (CH,CH,0)y-
(CH3),-COR’, (CH,CH20)m-(CH2),-SONR’R”, (CH,CH,0),-(CH,),-SO,NR’R”,
(CH2)p-(CHCH0)m-(CH2)a-R’,  (CH2)p-  (CH2CH20)n-(CHz2)n-OH,  (CHa)p-
(CH,CH,0)m-(CH2)-OR’, (CH2),-(CH2CH,0)m-(CH2)s-NR’R”, (CHy),-
(CHCH20)m-(CH2),-NR’COR?”, (CH2),-(CH2CH20)m-(CH2),-NR’SO,R”,
(CH2),-(CH2CH20)m-(CH2),-COOH, (CH2)p-(CH2CH0)i-(CH2),-COOR,
(CH2)p-(CH2CH20)~(CH2)s:-CONR’R”,  (CHz),-(CH2CH20)-(CH2)a-SO2R’,
(CHa)p-(CH2CH,0)m-(CH2),-COR”, (CHa)p-(CH2CH20)m~(CH2),-SONR’R”,
(CH2),-(CH2CH,0)-(CH2),-SO:NR’R”, -COR’, -SOR’ va SO,R’ trong d6

R’ va R” doc lap 1a duoc chon tir H, alkyl thap, alkyl thdp dugc thé,
xycloalkyl thdp, xycloalkyl thip duoc thé, alkenyl thip, alkenyl thip duoc
thé, xycloalkenyl thip, xycloalkenyl thip dugc thé, aryl, aryl dugc thé,
heteroaryl, heteroaryl dugc thé, di vong, hoac di vong duogc thé, va trong dé
R vaR" con cé thé doc 1ap lién két dé tao ra cau truc di vong duoc chon tir
xycloalkyl duge thé hodc khéng dugce thé, xycloalkenyl duogc thé hodc khéng
dugc thé, heteroaryl dugc thé hoac khong duoc thé hodc di vong dugc thé

hoac khéng dugc thé;
m, n va p doc lap 1a 0 dén 6; va
cac mudi dugc dung va céc este ciia ching.

Puogc wru tién hon nita 13 cac hop chit cé cong thirc IT trong d6
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X 1a F, Cl hodc Br;

Y la nhém thé mét 1an duge chon tir H hodc F; va

R, dugc chon tir nhém gbm cé alkyl thip, alkyl thip dwoc thé, alkenyl
thép, alkenyl thép duoc thé, di vong, di vong duoc thé, xycloalkyl, xycloalkyl

dugc thé, xycloalkenyl va xycloalkenyl dugc thé.
Duoc uu tién hon R; 12 alkyl thép duge thé dugce chon tir
R

AR

Rq

trong d6 ca Rg Ry la metyl, hodc lién két dé tao ra nhom xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclopentyl;

Riola (CH2)m-Ris;
m 13 0, 1 hoac 2;

Ry; dugc chon tir hydro, hydroxyl, alkyl thip, alkoxy thép, aryl, aryl dugc

thé, hetereoaryl, heteroaryl dugc thé, di vong hodc di vong dugc thé,
R2 la H;
R3 la H;

Rs 1a phenyl thé duoc chon tir:

W W W
Vv \/
or
* ~ V *
W 1aF, Cl hoidc Br;
VI1aHhoidcF;
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R4 12 hydro;
maot trong R¢ va Ry 1a hydro va nhom con lai 12 (CH,),-R’;
nlaOhodc1 va

R’ duoc chon tir aryl, aryl duogc thé, hetereoaryl, heteroaryl duogc thé, di

vong hodc di vong dugc thé.
Duogc wu tién dic biét 1a cac hop chét duoc chon tir nhém g(“)m co

(2-morpholin-4-yl-etyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-morpholin-4-yl-etyl)-amit ctia axit (2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

dimetylamit cha axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cda axit (2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-morpholin-4-yl-2-oxo0-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-

cacbonitril,

rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-0x0-2-pyrolidin-1-yl-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-

cacbonitril,
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rac-(25,3R 4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-hydroxy-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-cacbonitril,

(4-hydroxy-butyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-pyrolidin-1-yl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-piperazin-1-yl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

metyl este cia axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -3-metyl-
butyric,

axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-butyric,

(1-hydroxymetyl-xyclopropylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(1-hydroxymetyl-xyclobutylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-
Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3,3-dimetyl-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl) pyrolidin-2-carboxylic,

(2,2-dimetyl-propyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(25,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-
5-((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl) pyrolidin-3-cacbonitril,
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2-(3,4-dimetoxy-phenyl)etyl amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-1-hydroxymetyl-3-metyl-butyl)-amit cua axit (2S,3S,4S,5R)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-hydroxy-propyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[2-(cis-2,6-dimetyl-morpholin-4-yl)-etyl]-amit cua axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

(2-xyclopropyl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cta axit rac-(3-{[(2R,3R,4R,58S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -propyl)-

carbamic,

(3-amino-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(1-axetyl-piperidin-4-ylamino)-propyl]-amit cua axit rac-
(2R,3R,4R,58)-3-(3 -clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

(3-hydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

(3-hydroxy-propyl)-amit cia axit rac-(2R,3R,4R,5R)-5-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,
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(3-hydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-carboxylic,

(2-hydroxy-1,1-dimetyl-etyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-hydroxy-2,2-dimetyl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[2-(2-hydroxy-etoxy)-etyl]-amit ctua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-axetylamino-etyl)-amit cuia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-imidazol-1-yl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-4-hydroxy-3-metyl-butyl)-amit cta axit rac-(2R,3S,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

xyclopropylmetoxy-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cla axit rac-(2R,3R,4R,

55)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3,5-bis-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cida axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic,
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((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,58)-5-tert-butyl-3-
(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-4-(4-brom-
phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-carboxylic

((8)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctéa axit rac-(2R,3S,4R,5S)-3-(3-brom-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-brom-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,55)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-carboxylic,
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((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2S,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,55)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(4-brom-
thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cia axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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((R)-3,4-dihydroxy-buty!)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic,
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((R)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-butyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-pyrolidin-

2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-5-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-[5-clo-2-(2-hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(quinolin-3-ylmetyl)-amit ctia axit rac(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

4-hydroxy-benzylamit ctua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

-19-



21212

(2-etyl-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-piperidin-1-carboxylic,

piperidin-4-ylamit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(1-metansulfonylpiperidin-4-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

(1-metyl-cacbonyl-piperidin-4-yl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(1-benzoyl-piperidin-4-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

isopropylamit cta axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-piperidin-1-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cta axit rac-(2R,3S,
4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit 2R,3S,4R,
55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic khong ddi xtmg,
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[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit (2S,3R,4S,
5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic khong dbi xtmg,

{1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl }-amit cua
axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -
5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic,

{1-[2-((R)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-
yl}-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(1-{2-[(R)-2-hydroxy-3-(3-hydroxy-propylamino)-propoxy]-2-metyl-
propyl}-1H-pyrazol-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(1-{2-[(R)-2-hydroxy-3-(2-hydroxy-1-hydroxymetyl-etylamino)-
propoxy]-2-metyl-propyl}-1H-pyrazol-3-yl)-amit ctua axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

{1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl }-amit cuta
axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -
5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic,

{1-[2-((S)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]- 1 H-pyrazol-3-
yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

{1-[2-((S)-2,3-dihydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-yl }-
amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,
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{1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl)-amit thudc axit rac-(2R,3S,4R,5S5)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

axit  rac-{(S)-3-[2-(3-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
pyrazol-1-yl)-1,1-dimetyl-etoxy]-2-hydroxy-propylamino } -axetic,

{1-[2~((S)-2-hydroxy-3-metylamino-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl }-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)pyrolidin-2-carboxylic,

{1-[2-((R)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]- 1H-
pyrazol-3-yl)-amit cta axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[1-((R)-2,3-dihydroxy-propyl)-1H-pyrazol-3-yl}-amit cta axit rac-(2R,3R,
4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[1-(2-hydroxy-etyl)-1H-pyrazol-3-yl]-amit cua axit rac-(2R,3R,4R,5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-2,3-dihydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-2,3-dihydroxy-propyl)-amit cua axit rac-(2S,35,4S,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[1-((R)-2,2-dimetyl-[1,3]dioxolan-4-ylmetyl)-1H-pyrazol-3-yl]-amit  cua
axit rac-(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

2-triflometyl-benzylamit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

4-(2-oxo-pyrolidin-1-yl)-benzylamit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(tetrahydro-pyran-4-ylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-hydroxy-2-hydroxymetyl-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[2-(2-amino-etoxy)-etyl]-amit cda axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-metansulfonyl-propyl)-amit cua axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl) -4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-metansulfonyl-etyl)-amit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cua axit rac-4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-

amino }-xyclohexylamino-1-carboxylic,

-23-



21212

mubi cla axit rac-4-{[(2R,3$,4R,5S)-3 -(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

trans-xyclohexylamin trifloaxetic,

rac-4-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-xyclohexyl

N-metansulfonamit,

rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-xyclohexyl

N-metansulfonamit,

rac-4-{[(2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-xyclohexy]l

(1,1-dioxo0)-2-isothiazolidin,

rac-4-{[(2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-xyclohexyl

ure,

N-[1-(2-hydroxy etyl)-piperidin-4-yl]amit cua axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

amit cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

piperidin-1-sulfonic,

axit rac  3-{4-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl } -

axetic,
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rac 3-{4-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl } -N,N-bis-

(2-metoxy-etyl)-axetamit,

rac 3-{4-[(2R,35,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-piperazin-1-yl }-N,N-bis-
(2-hydroxy-etyl)-axetamit,

rac  3-{4-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl } -N-(3-

metoxy-propyl)-axetamit,

rac 2-{4-[(2R,35,4R,5S)-3-(3-clo-2-flo~-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl }-axetamit,

rac  (25,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-[4-(2-morpholin-4-yl-2-oxo-etyl)-piperazin-1-cacbonyl]-

pyrolidin-3-cacbonitril,

rac 2-{4-[(2R,385,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-N-[2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-axetamit,

rac 2-{4-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-y1}-N-((S)-3,4-
dihydroxy-butyl)-axetamit,

metyl este cua axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-
4-yl}-axetic,

mudi hydroclorua cua axit rac {1-[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
piperidin-4-yl}-axetic,
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rac 2-{1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1} -axetamit,

rac 2-{1-[(2R,35,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbony!]-piperidin-4-y1 } -N,N-bis-(2-
hydroxy-etyl)-axetamit,

rac 2-{1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo 2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-yl} -N-(2-
hydroxy-etyl)-N-metyl-axetamit,

rac 2-{1-[(2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1}-N-(2-
hydroxy-propyl)-axetamit,

tert-butyl este cua axit rac {[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]}-

amino }-axetic,

mudi cia axit triflo axetic cong rac {[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-axetic,

carbamoylmetyl-amit clia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

mudbi cua axit triflo axetic cong {[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-axetic,

etyl este cua axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo -
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

benzoic,
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(3-carbamoyl-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

tert-butyl este cua axit rac 3-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic,

axit rac 3-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -benzoic,

(3-hydroxymetyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

tert-butyl este cla axit rac (3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-propyl)-carbamic,

(3-amino-propyl)-amit cla axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(aminosulfonyl-amino)-propyl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

tert-butyl este cia axit rac 2-{[(2R,3S,4R,5S)-3~(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic,

tert-butyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic,
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etyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-

benzoic,

(2-carbamoyl-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-carbamoyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

etyl este clia axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -

benzoic,

axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

(3-xyano-phenyl)-amit cua axit rac (2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-hydroxy-2-metyl-propyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

2-hydroxy-2-metyl-propyl este cua axit rac 3-{[(2R,3S,4R,55)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino }-benzoic,
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(3-metansulfonylamino-phenyl)-amit cia axit rac (2R,3 S,4R,5‘S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

(1H-tetrazol-5-ylmetyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-uredo-propyl)-amit cda axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(3-metylsulfanyl-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-metansulfonyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(3-metansulfinyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

axit  3-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xXyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino } -benzoic,

(3-carbamoyl-phenyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-amino-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-axetylamino-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

etyl este cia axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -

thiazol-4-carboxylic

(1,3-dioxo-2,3-dihydro-1H-isoindol-5-yl)-amit cla axit rac
(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic,

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-metylsulfanyl-phenyl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-metansulfonyl-phenyl)-amit cua axit rac (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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tert-butyl este cua axit 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -

benzoic,

axit  4-{[(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

axit  4-{[(2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

Xyano-35-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -benzoic,

(4-carbamoyl-phenyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-carbamoyl-phenyl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-metansulfonylamino-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

(4-triflo-metansulfonylamino-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[3-(1-metyl-1H-tetrazol-5-yl)-phenyl]-amit cia axit rac (2R,3R,4R,5S)-4-
(4 -clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic, '

[3-(2-metyl-1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3R,4R,5S)-4-
(4 -clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[4-(1H-tetrazol-5-yl)-phenyl]-amit cda axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[4-(1H-tetrazol-5-yl)-phenyl]-amit cda axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[4-(2-metyl-1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3R,4R,55)-4-
(4 -clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[4-(1-metyl-1H-tetrazol-5-yl)-phenyl]-amit cda axit rac (2R,3R,4R,5S)-4-
(4 -clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

etyl este clia axit rac 5-{[(2R,3S5,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-2-

flo-benzoic,

[3-(1H-tetrazol-5-yl)-phenyl]-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[3-(1H-tetrazol-5-yl)-phenyl]-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-carbamoyl-3-clo-phenyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[3-clo-4-(1H-tetrazol-5-yl)-phenyl]-amit cia axit rac (2R,3S,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(4-flo-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(3-flo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(3-clo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-clo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cia axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-flo-benzoic,

(4-etylcarbamoyl-3-flo-phenyl)-amit cda axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

axit rac 4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-2-flo-benzoic,

(6-metoxy-pyridin-3-yl)-amit cua axit rac (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

metyl este cia axit rac 3-({[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-metyl)-benzoic,
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metyl este cua axit rac 4-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-metyl)-benzoic,

(4-clo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-clo-phenyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-clo-phenyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

metyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -2-

metoxy-benzoic,

axit rac 3-({[(2R,385,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-metyl)-benzoic,

axit rac 4-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-metyl)-benzoic,

(4-axetylamino-phenyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-axetylamino-phenyl)-amit  cta  axit(2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-metansulfonyl-phenyl)-amit cuia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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(4-metansulfonyl-phenyl)-amit cda axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

axit rac 4-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino } -2-metoxy-

benzoic,

metyl este cua axit rac 5-brom-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-metoxy-benzoic,

metyl este cda axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-

metyl-benzoic,

metyl este cta axit rac 2-Clo-4-{[(2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic,

metyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-2-

triflometyl-benzoic,

axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-pheny]l)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-2-metyl-benzoic,

axit rac 2-Clo-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic,

[4-(2H-[1,2,4]triazol-3-yl)-phenyl]-amit cua axit rac (2R,3S,4R,55)-3-(3 -
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-

pyrolidin-2-carboxylic,

-35-



21212
[4-(5-0x0-2,5-dihydro-1H-[1,2,4]thiazol-3-yl)-phenyl]-amit ctia axit rac
(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(5-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-

2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-

2-carboxylic,
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((8)-3,4-dihydroxy-butyl)-amit  ctia  axit  rac-(2R,3S,4R,5S)-5-(2-
benzyloxy-cacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic,

((5)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-2,6-
diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2,5-
diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-pyrolidin-

2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-pyrolidin -

2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-metyl)-

pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-metyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic,
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((S)-3,4-dihydroxy-butyl}-amit cla axit (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-

pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-
enylmetyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohexylmetyl) -
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[4-(2-hydroxy-etoxy)-2,2-dimetyl-
butyl]-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-
dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-

2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-amino-
2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic,
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((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,58)-5-(4-axetyl-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-metansulfonylamino-2,2-dimetyl-
butyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(4-benzoyl-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-
propyl]-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-
propyl]-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl}-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-
piperidin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-
metyl-propyl]-pyrolidin-2-carboxylic,

-40-



21212

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(tetrahydro-pyran-4-yl)-
propyl]-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit (2R,3S,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexyl-metyl)-
pyrolidin-2-carboxylic,

(((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit 2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic,

rac-(25,3R,48S,5R)-4-(3-cloro-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-(3-hydroxy-azetidin-1-cacbonyl)-pyrolidin-3-cacbonitril,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit rac-(2R,3S,
4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-
2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,
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[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2R,3S,4R,
58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit rac-(2R,3S,
4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-
2,2-dimetyl-butyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit (2R,3S,4R,
58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-
dimetyl-butyl)-pyrolidin-2-carboxylic,

amit clda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-ﬂo-phenyl)-4-(4-clo-2-ﬂo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

mety] este cla axit rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

nicotinic,

thudc rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -N-(2-
hydroxy-1,1-dimetyl-etyl)-nicotinamit,

(6-axetylamino-pyridin-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(1-metyl-2-0x0-1,2-dihydro-pyridin-4-yl)-amit cua axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

(1-metyl-2-oxo0-1,2-dihydro-pyridin-4-yl)-amit cia axit (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,
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[5-((S)-1,2-dihydroxy-etyl)-pyrazin-2-yl}-amit cua axit rac-

(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic,

(1-metyl-2-ox0-1,2-dihydro-pyridin-4-yl)-amit cla axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic,

metyl este cua axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-

furan-2-carboxylic,

axit rac-5-{{(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -furan-2-

carboxylic,

amit cda axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -furan-2-

carboxylic,

(6-clo-pyridazin-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-metyl-pyridin-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[4-(2-hydroxy-etoxy)-phenyl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[4-(2-hydroxy-etoxy)-phenyl]-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

metyl este cua axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
thiophen-2-carboxylic,

axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -thiophen-2-

carboxylic,

axit  5-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -thiophen-2-

carboxylic

(2-metoxy-pyridin-4-yl)-amit cia axit rac-(2R,3S,4R,SS)-3-(3-clo-2-ﬂo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-hydroxy-pyridin-4-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(4-axetyl-phenyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[4-(2-brom-axetyl)-phenyl]-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[4-(2-dimetylamino-axetyl)-phenyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,
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axit rac-(5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -4H-
[1,2,4]triazol-3-yl)-axetic,

axit rac-(3-{[(2R,385,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-pyrazol-1-yl)-

axetic,

(1H-imidazol-4-ylmetyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

rac-(25,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-(2-oxa-6-aza-spiro[3.3]heptan-6-cacbony!)-pyrolidin-3-

cacbonitril,

axit rac-1-[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl) -
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-azetidin-carboxylic,

(2-[1,2,3]triazol-1-yl-etyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(1-carbamoylmetyl-1H-pyrazol-3-yl)-amit ctia axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit ctia axit rac-(2R,3R,
4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(3-metansulfonylamino-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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{1-[2-((8)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3- yl}-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

xung,

{1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3- yl}-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

xung,

axit rac-1-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-xyclopropan

carboxylic,

[1-(4-hydroxy-piperidin-4-ylmetyl)-1H-pyrazol-3-yl}-amit cua axit rac-
(2R,38,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-axetyl-thiophen-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl) -4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

(2-carbamoyl-thiophen-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

[1-((S)-3-dimetylamino-2-hydroxy-propyl)- 1 H-pyrazol-3-yl]-amit cla axit
rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-

4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino } -benzoic,
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metyl este cla axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -

benzoic,

axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic,

metyl este cua axit rac-4-{[(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-

amino }-benzoic,

axit rac-4-{[(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic, \

metyl este cta axit rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino}-

benzoic,

thugc  axit  rac-4-{[(2R,3R,4R,55)-3-(3-brom-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic,

metyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic,

axit rac-4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino }-benzoic,

mety! este cua axit rac-4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic, va

axit rac-[4-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -pyrazol-
1-ylmetyl)-4-hydroxy-piperidin-1-yl]-axetic.
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Theo ban md ta, trong d6 chi din cic nhom khac nhau cé thé dugc thé
b?mg 1-5 hoic, t6t hon 14 1-3 phf‘m ttr thé, doc 1ap dugc chon tir nhom gém co
alkyl thép, alkenyl-thp, alkynyl-thap, dioxo-alkylen-thdp (tao thanh, vi du,
nhom benzodioxyl), halogen, hydroxy, CN, CF;, NH,, N(H, alkyl-thip),
N(alkyl-thép),, aminocacbonyl, carboxy, NO,, alkoxy-thap, thio-alkoxy-thap,
alkylsufonyl-thdp, aminosulfonyl, alkylcacbonyl-thap, alkylcacbonyloxy-thép,
alkoxycacbonyl-thap, alkyl-thdp-cacbonyl-NH, flo-alkyl-thdp, flo-alkoxy-thép,
alkoxy-thap-cacbonyl-alkoxy-thép, carboxy-alkoxy-thdp, ~carbamoyl-alkoxy-
thép, hydroxy-alkoxy-thip, NH,-alkoxy-thdp, N(H, alkyl-thap)-alkoxy-thép,
N(alkyl-thép),-alkoxy-thap, alkyl—thép-1-oxiranyl-alkoxy-thép—alkyl-thép, 2-
oxo-pyrolidin-1-yl, (1,1-dioxo)-2-isothiazolidin, 3-alkyl sulfinyl-thdp, di vong
duoc thé hoic khong dugc thé, vong aryl dugc thé hodc khong dugc thé, vong
heteraryl dugc thé hodc khong dugc thé, triflo-alkylsulfonylamino-thap-aryl,
alkyl sulfonylaminocacbonyl-thdp, alkyl sulfonylaminocacbonyl-thép-aryl,
hydroxycarbamoyl-phenyl, benzyloxy-alkoxy-thip, amino-sulfonyl dugc thé
mono- hoidc di-alkyl thép va alkyl-thdp c6 thd duoc thé tuy ¥ bing halogen,
hydroxy, NHa, N(H, alkyl-thdp) hoac (alkyl-thdp),. Cac phin tir thé vu tién déi
voi xycloalkyl, xycloalkenyl, aryl, heteroaryl va cic nhén di vong la halogen,
alkoxy thép, alkyl thip, hydroxycacbonyl, carboxy, carboxy alkoxy thap, oxo va
CN. Céc phén tir thé duoc wu tién d6i véi alkyl 13 alkoxy va N(alkyl thip),.

Thuét ngit “alkyl” dé cap dén cac nhém hydrocacbon bdo hoa mach thing
hodc mach nhanh ¢é tir 1 d&n 20 nguyén tir cacbon, bao gdm cdc nhoém co tir 1
dén 7 nguyén tir cacbon. Theo mét sb phuong an, cac phan tir thé alkyl c6 thé 1a
céc phan tir thé alkyl thap. Thuat ngit “alky! thdp” d& cép dén cac nhém alkyl co
tir 1 dén 6 nguyén tir cacbon, va theo mot s6 phuong an tir 1 dén 4 nguyén tir
cacbon. Céc vi du vé cac nhém alkyl bao gom, nhung khong giéi han &, metyl,

etyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, va s-pentyl.

Nhu duoc sir dung & ddy, “xycloalkyl” nhdm dé c4p dén hé mot vong hodic

nhiéu vong 6n dinh bit ky ma bao gbm chi céc nguyén tir cacbon, vong bét ky
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trong s& ching 13 biio hoa, va thuat ngir “xycloalkenyl” nhim dé cap dén hé mot
vong hogc nhiéu vong n dinh bét ky bao gdm chi cic nguyén tir cacbon, vdi it
nhit mét vong cua ching khong bdo hoa mét phan. Tét hon 1a “xycloalkyl” nhu
duge st dung & ddy bao gdm 3 dén 10 nguyén tir cacbon va “xycloalkenyl” gbm
5 dén 10 nguyén tir cacbon. Cac vi du vé cac xycloalkyl bao gém, nhung khong
gidi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
adamantyl, xyclooctyl, cic bixycloalkyl, bao gbém cac bixyclooctan nhu
[2.2.2]bixyclooctan hodc céac [3.3.0]bixyclooctan, cac bixyclononan nhu
[4.3.0]bixyclononan, va céac bixyclodecan nhu [4.4.0]bixyclodecan (decalin),
hodc cac hop chét spiro. Céc vi du vé céc xycloalkenyl bao gbm, nhung khéng

gidi han &, xyclopentenyl hodc xyclohexenyl.

Thuat ngit “alkenyl” nhu dugec sir dung & diy c6 nghia la nhom
hydrocacbon béo khong bdo hoa mach théng hodc mach nhanh chira mét lién két
kép va c tir 2 dén 6, tét hon 13 2 dén 4 nguyén tir cacbon. Cac vi du vé& “nhém
alkenyl” nay 14 vinyl, etenyl, alyl, isopropenyl, 1-propenyl, 2-metyl-1-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, 2-etyl-1-butenyl, 3-metyl-2-butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl va S-hexenyl.

Thuat nglr “alkynyl” nhu dugc st dung & ddy cd nghia la nhoém
hydrocacbon béo khong bdo hoa mach thing hodc mach nhénh chira mot lién két
ba va cé tir 2 dén 6, tét hon 13 2 dén 4 nguyén tir cacbon. Cac vi du vé “nhém
alkynyl” nay la etynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl,
1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-
hexynyl, 4-hexynyl va 5-hexynyl.

Thuét ngit “halogen” nhu dugc sir dung trong cac dinh nghia c6 nghia 1a

flo, clo, brom, hoic iot, tbt hon 12 flo va clo.

“Aryl” ¢6 nghia 1a gbc hydrocacbon vong cacbon thom, mdt vong hoiic

hai vong, hod tri mét, tdt hon 1a hé vong thom cé 6-10 canh. Cac nhém aryl
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dugc vu tién bao gém, nhung khéng gi6i han 4, phenyl, naphtyl, tolyl, va xylyl.
Trong d6 nhém aryl 1a hai vong, nhém duoc uu tién 1a nhém 1,3-dioxo-2,3-

dihydro-1H-isoindol-5-yl.

“Heteroaryl" c6 nghia 1a hydrocacbon thom, tét hon 13 hydrocacbon thom
mdt vong hodc hai vong c¢6 5 dén 10 canh, trong d6 1 dén 4, té6t hon 1a 1 dén 3
nguyén tr cacbon dugc thé bing nguyén tir khéc loai duoc chon tir nguyén tir
nito, oxy hogc luu huynh. Céc nhém heteroaryl dugc uu tién bao gdm, nhung
khdng gidi han &, thienyl, furyl, indolyl, pyrolyl, pyridinyl, pyrazinyl, oxazolyl,
thiaxolyl, quinolinyl, pyrimidinyl, triazolyl dugc thé hoic khong dugc thé bing

imidazol va tetrazolyl dugc thé hoic khong dugc thé.

Trong trudng hop aryl hodc heteroaryl 13 hai vong thi cén hiéu ring mét
vong c6 thé 13 aryl trong khi vong con lai 1 heteroaryl va ca hai dugc thé hodc
khéng dugc thé. Trong trudng hop cac hé nhan hai vong thi hai vong c6 thé
ngung tu (vi dy nghia 1a trong naphtyl) hoic lién két qua mét lién két don (vi du

nghia 14 trong biphenyl).

“Di vong” hodc “nhan di vong” c6 nghia 13 hydrocacbon khéng thom,
don vong hodc hai vong, ¢6 tir 5 dén 10 canh, tbt hon 1a 5 dén 8 canh, dugc thé
hodc khéng dugc thé, trong d6 tr 1 dén 3 nguyén tir cacbon dugc thé bing
nguyén tir khéc loai dugc chon tir nguyén tir nito, oxy hodc luu huynh. Céc vi du
bao gdm pyrolidin-2-yl; pyrolidin-3-yl; piperidinyl; morpholin-4-yl va céc loai
tuong tu ma 1an lugt c6 thé duge thé. “Nguyén tir khac loai” c6 nghia 1a nguyén

ta dugc chontuy N, O va S.

“Alkoxy, alkoxyl hodc alkoxy thip” dé cdp dén nhém alkyl thip bt ky
trong s6 cdc nhom alkyl thp néu trén gén voéi nguyén tir oxy. Cac nhém alkoxy
thip thong thudng bao gbém metoxy, etoxy, isopropoxy hoac propoxy, butyloxy
va cac loai tuong ty. Ciing bao gdm trong nghia cta alkoxy 14 nhiéu chudi mach

bén alkoxy, vi du etoxy etoxy, metoxy etoxy, metoxy etoxy etoxy va cac loai
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tuong tu va cac chudi mach bén alkoxy duoc thé, vi du dimetylamino etoxy,

dietylamino etoxy, dimetoxy-phosphoryl metoxy va cac loai tuong tu.

“Dugc dung” nhu chét mang, t& dugc dugce dung, v.v.. c6 nghia la vé co
ban 14 khdng ddc va cé thé chap nhan vé mat duoc 1y cho déi tugng s dung hgp

chét cu thé.

“Mubi duge dung” dé& cép dén cac mubi cdng axit hodc cac mudi cong
bazo théng thudng van giit duoc hiéu qua va cdc dic tinh sinh hoc cla cac hop
chét theo sang ché va duoc tao ra tir cac axit vo co hodc hitu co khéng ddc thich
hop hodc cac bazo hiru ¢6 hoic vo co. Cac mudi cong axit mau bao gdm cac loai
thu duogc tir céc axit v6 co nhu axit clohydric, axit bromhydric, axit hydroiodic,
axit sulfuric, axit sulfamic, axit phosphoric va axit nitric, va cac loai thu duoc tir
cac axit hitu co nhu axit p-toluensulfonic, axit salixylic, axit metansulfonic, axit
oxalic, axit sucxinic, axit xitric, axit malic, axit lactic, axit fumaric, axit triflo
axetic va cac loai tuong tu. Cac mubi cong bazo miu bao gém cac loai thu duogc
tr amoni, kali, natri va, amoni hydroxit bac bdn, vi du nhu, tetrametylamoni
hydroxit. Viéc cai bién hoa hoc hop chat dugc (tirc 14 dugc chét) thanh mubi 1a
k¥ thuat da biét rd dbi véi cac nha hoa hoc dugc dé thu dugc tinh 8n dinh, tinh
hat 4m, tinh chay va d6 tan vat 1y va hod hoc ctia cac hop chit. Xem, vi dy,
Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed.
1995) at pp. 196 and 1456- 1457.

Cac hop chét c6 cong thuc I va II ciing nhu cic mudi clia ching co it nhit
mdt nguyén tir cacbon khong dbi ximg nhu cac hdn hop raxemic hodic cac chét
ddng phan lap thé khac nhau. Céc chit ddng phan c6 thé dugc tach bang cac
phuong phap tach da biét, vi du phép sic ky.

Céc hop chit dé cap & day va bao gébm boi cong thirc I va II néu trén co
thé thé hién hién tuong hd bién hodc hién tuong déng phén ciu triic. S& dy tinh
1a séng ché bao gdm bét ky dang hd bién hodic ddng phan ciu tric nao cua cac

hop chét d6, hodc céc hdn hop cia céc dang nay, va khong giéi han & bit ky
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dang ho bién hodc dong phén cau triic ndo dugc mé ta trong cic cong thirc néu

trén.

Cac hop chat theo sang ché duogc st dung dé diéu tri hodc kiém soat cac
101 loan téng sinh té bao, dic biét ia cac roi loan ung thu. Cac hop chat va cac
ché pham chira cac hgp chat nay cé thé duge dic biét sir dung @€ diéu tri hoic

kiém sodt céc khoi u ran, vi du cdc khoi u vi, rudt két, phdi va tién liét tuyen.

Vi véy, theo mdt phuong 4n khic, sang ché dé xuét cac hop chét c6 cong
thie I va II duge sir dung lam thude, dic biét duoc sir dung 1am thude dé didu tri
bénh ung thu, dic biét hon 1a céc khdi u rin, va dic biét nhét 13 cac khéi u v,

rudt két, phéi va tién liét tuyén.

Luong hitu hiéu cta hop chat theo sang ché c6 nghia la lugng hgp chat ¢6
tac dung ngén ngtra, lam giam hodc cai thién céc triéu chimg ctia bénh hoic kéo
dai sy song cta bénh nhén can diéu tri. Viéc xac dinh lugng hitu hiéu nim trong

k¥ ning clia ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat.

Luong hitu hiéu hodc liéu hop chit theo sang ché c6 thé thay dbi trong céc
gi6i han rong va c6 thé dugc xdc dinh theo cach da biét rd trong linh vuc ky
thuét. Liéu nay s& dugc diéu chinh theo cac nhu ciu riéng biét & ting truong hop
cu thé bao gdm (c4c) hop chét dic hiéu dugc st dung, cach sir dung, tinh trang
can diéu trj, ciing nhu bénh nhén cén didu tri. N6i chung, dbi véi trudng hop st
dung qua dudng miéng hodc ngoai dudng tiéu hod cho ngudi trudng thanh ning
khoang 70 Kg, thi lidu lugng hang ngay nam trong khoang tir 10 mg dén 10,000
mg, t6t hon 13 ndm trong khoang tir 200 mg dén 1,000 mg, s& 14 thich hop, méc
du giéi han cao hon cé thé dugc vuot qua khi dugc chi dinh. Liéu hang ngay c6
thé duoc cung cép dudi dang liéu don hodc céc liéu chia nhd, hodc dé st dung

ngoai dudng ti€u hod, né cé thé dugc truyén lién tuc.

Céc ché pham theo sang ché bao gdm céc loai thich hop dé sir dung qua
dudng miéng, mili, cuc bd (bao gém st dung trong miéng va dudi ludi), sir dung

qua truc trang, 4am dao va/hoac sir dung ngoai duong ti€u hoa. Cac ché pham c¢6
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thé c6 mit mét cach thuén tién dudi dang lidu don vi va c6 thé dugc bao ché
bing phuong phap bt ky nao da biét rd trong linh vuc duge. Luong hoat chét co
thé duoc két hop véi chit mang dé tao ra dang lidu don s& thay ddi tuy thudc vao
vét chu cin didu tri, cling nhu céach sir dung cu thé. Luong hoat chét c6 thé két
hop vdi chat mang dé tao ra dang liéu don sé& thuong 1a luong ctia hop chét c6
cdng thuc I tao ra hidu qua diéu tri. Noi chung, trong mét trdm phén trim, luong
ndy s& nim trong khoang tir 1 phan trim dén khoang chin chin phén trim hoat
chét, tot hon 1a nim trong khoang tir 5 phan trim dén 70 phén trim, tét nhét 1a

nam trong khoang tir 10 phin trim dén 30 phin tram.

Cac phuong phap dé bao ché cac ché pham hoic dugc phim bao gbm
budc két hop hop chét theo sang ché vdi chét mang va, tuy y, mot hodc nhidu
cac thanh phén phu trg. Néi chung, céc ché phdm dugc bao ché bing cach trén
déu va k§ hop chét theo sang ché vé4i cdc chét mang 10ng, hodc cac chat mang

rdn nghién min, hodc ca hai, va sau d6, néu can, tao hinh san pham.

Céc ché phdm theo sing ché thich hop d sir dung qua dudmg miéng c6 thé
c6 dang vién nang, vién nhén, cac bao nhd, vién tron, vién nén, vién thude hinh
thoi (nho sir dung cac chét co ban tao huong vi, thuong la duong va acacia hoic
tragacan), bot, hat, hodc duéi dang dung dich hoic huyén phu trong chét long
chtra nudce hodc khéng chira nuée, hodic duédi dang nhil trong 16ng diu trong
nude hoac nudc trong dau, hodc dudi dang con ngot hodc xiro, hodc dudi dang
cac vién ngdm (nho sir dung bazo tro, nhu gelatin va glyxerin, hodc dudong va
acacia) va/hodc nudc xic miéng va cac loai trong tu, mdi loai chira mot lagng
hop chét theo sang ché dugc x4c dinh truéce 1am hoat chét. Hop chit theo séng

ché co thé duogc str dung dudi dang vién thudc to, thudc t& hodc bdt nhdo

“Lugng hiru hi¢u" cé nghia la lugng ma c6 tac dung dé ngin ngira, lam
gidm hodc cai thién céc triéu chimg cua bénh hoic kéo dai sy séng cua bénh

nhan can diéu tri.
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“IC50” & cap dén ndng do cua hop chét cu thé can dé e ché 50% hoat
tinh xdc dinh dic higu. ICsy c6 thé duoc xéac dinh, khong ké nhitng loai khac,

nhu dugc mo ta sau day.

Sang ché @& xuét cic phuong phép dé téng hop pyrolidin-2-carboxamit.
Céc hop chit theo sang ché co thé duge bao ché bing céac phuong phap da biét
trong linh vyc k§ thuat. Cac phuong phép thich hop dé tdng hop cac hop chét d6

dugc dua ra trong céc vi du.

Céc hop chit theo sang ché nay cé thé dugc tong hop theo cic so dd
chung duéi ddy. Qua trinh bién dbi chinh 1a qua trinh thém vong hoi tu [2+3]
emin II va olefin TIT hoat hoa dé tao ra céc hop chét pyrolidin-3-cacbonitril IV

theo cach hiéu qua va lap thé chon loc.

Cac chét ban diu hodc c6 bén trén thi truong hoic cé thé duge téng hop
bing cac phuong phép da biét d6i voi ngudi c6 hidu bibt trung binh trong linh
vuc k¥ thuat. Céc quy trinh diéu ché cc hop chét trung gian II va III dugc minh
hoa trong So' dd 1 va 2. N6i chung, aldehyt hoac keton chon loc thich hop ¢é
thé dugc phan mg véi glyxin tert-butyl este hodc glyxin metyl este dé tao ra

imin I va dugc str dung lam san phim thé (So db 1).

e
e

+
=

Y
2o

__Z> ZQ
s

Céc chét phan img v cac diéu kién: R Ia tert-butyl hoic metyl
(1) Neu R1 hodc R2 1a H, CH2CI]2, nhi¢t d6 trong phong, qua dém;
(2) Néu ca R1 va R2 khéng 14 H, etanol, 100°C, 48 gid;

So do 1
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Hop chét trung gian c6 cong thirc I c6 thé dugc tao ra tir phan Ung
ngung tu xuc tac br?mg bazo cta phenyl axetonitril va aldehyt dugc thé chon loc
thich hgp. Phan tmg tién hanh theo céch 1ap thé chon loc cao véi chit déng phén
Z 1am san pham chinh hodc duy nhét.

Céc chit phan {mg va céc diéu kién:
Neéu Rs 1a H, dung dich nudc NaOH, iPrOH, nhiét do trong phong, 5 phut hoic
NaOMe, MeOH, 50°C, 3 gi¢

So d6 2

Nhu minh hoa trong Se @b 3, pyrolidin c6 cong thirc IV ¢6 thé dugc tao ra
tir cac hop chét trung gian II va III bing phan img thém vong hdi tu ludng cuc
1,3 tao ra boi axit lewis AgF va trietylamin. Cac phan tmg thém vong [2+3] cla
azomethin ylid ludng cuc 1,3 vdi cac olefin dipolarphile dé tao ra sy hinh thanh
vong pyrolidin dugc mé ta trong cac phuong phap da céng bd bao gdm tai liéu
Jorgensen, K. A. et al (Org. Lett. 2005, Vol 7, No. 21, 4569-4572), Grigg, R. et
al (Tetrahedron, 1992, Vol 48, No. 47, 10431-10442; Tetrahedron, 2002, Vol 58,
1719-1737), Schreiber, S. L. et al (J. Am. Chem. Soc., 2003, 125, 10174-10175),
va Carretero, J. C. et al (Tetrahedron, 2007, 63, 6587-6602). Cac hop chéit IV
sau d6 dugc chuyén hoa thanh axit V tiép theo tao ra amit bing cac amin khéc
nhau nhd sir dung HATU lam chét phan tng két hop dé tao ra cac hop chét c6
cong thire I Qua trinh tao ra amit tir V thanh I c6 thé ciing dat dugc dudi cac
diéu kién khac nho st dung EDCI va HOBt hoic oxalyl clorua 1am chét phan
tng két hop dé hoat hod axit V.
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Céc chit phan tmg va céc diéu kién:

a. AgF, Nety CH2Cl> hodc CICH,Cl2CH:Cl, nhiét 40 trong phong,
18 gio;

b. 1) NéuR la tert-butyl, HoSO4 d4m dic; hodc TFA, CHyCla, nhiét
do trong phong, 18 gio;

hodc 2) NéuR 1a metyl, NaOH hoac LiOH, H.O va MeOH va THF,
nhiét 46 trong phong, 18 gio;

c.HNRgR7, HATU, iPr;Net, CH2Cl2, nhiét d trong phong, 18 gi¢

So do 3
Quy trinh theo so d6 3 tao ra phuong 4n khéc theo séng ché.

Céc hop chét pyrolidin I, IV, V dugc diéu ché bt diu & dang hdn hop
raxemic va c6 thé dugc tach khong dbi ximg nho sir dung phép séc ky siéu 1ong
khéng ddi ximg (SFC) hoic HPLC khong dbi xtmg hodc phép sic ky cot khong
d6i xtmg. Vi du, hdn hop raxemic ctia hop chit Ia va Ia’ c6 thé duoc dé dang
hoa tan trong hai chat déng phén déi anh khéng déi xtimg giau hodc tinh khiét
quang béng céch tach nh str dung phép sic ky siéu 1ong khong ddi ximg (SFC).
(So dd 4).
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Tach khong dbi ximg

R, ~ R
R, v :©
N X
la la la la
Hén hgp raxemic khéng d6i ximg khong dbi ximg
So dé 4

Vi du thye hién sang ché

Céc hop chét theo sang ché co thé dugce téng hop theo céac k¥ thuat d3 biét.
Céc vi du va tai liéu tham khéo duéi ddy dugc dua ra dé giup hiéu sang ché,

pham vi thuc ctia sdng ché dugc néu trong céc diém yéu cau bao ho kém theo.
Vidu la

Diéu ché hop chit trung gian tert-butyl este cta axit [3,3-dimetyl-but-(E)-

ylidenamino]-axetic
N
A
M. W. 213,32 C,2H;3NO,

Hén hop cta glyxin tert-butyl este (Alfa) (2,71 g, 20,0 mmol) va 3,3-
dimetyl-butyraldehyt (Alfa) (2,21 g, 21,0 mmol) trong CH,Cl, (50 mL) duoc
khudy & nhiét d6 trong phong qua dém. Hon hop phan tmg duoc ¢ va phan con
lai duoc lam khé trong chdn khéng dé tao ra tert-butyl este cla axit [3,3-
dimetyl-but-(E)-ylidenamino]-axetic (4,29 g, 100%) dudi dang dau khéng mau,

diu nay dugc st dung & bude tiép theo ma khdng cén tinh ché thém.
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Vidu 1b

Diéu ché hop chit trung gian (Z)-3-(3-clo-phenyl)-2-(4-clo-phenyl)-acrylonitril

R0O5302754-000

M. W.274,2 C;sHyCLLbN
Phwong phap A.

Thém nhé giot NaOH 4N (5 mL) vao dung dich chira 4-clobenzyl xyanua
(5,62 g, 4,00 mmol) va 3-clo-benzaldehyt (Aldrich) (6,06 g, 4,00 mmol) trong
iPrOH (250 mL) & nhiét dd trong phong va hdn hop phan tmg dugc khudy &
nhiét do trong phong trong 10 phiit dé tao ra huyén phi mau trdng. Chit rin
duge loc va rira bang nudc va iPrOH va sau d6 lam kho qua dém trong chan
khéng & tao ra (Z)-3-(3-clo-phenyl)-2-(4-clo-phenyl)-acrylonitril (9,33 g,
85,1%) dudi dang bét mau tréng, bot nay dugc s dung & budc tiép theo ma

khéng cin tinh ché thém.
Phwong phap B.

Thém tr tir dung dich metanol (Aldrich, 25% khéi luong) chira natri
metoxit (10 mL, 44 mmol) vao dung dich chira 4-clobenzyl xyanua (Aldrich)
(4,5 g, 30 mmol) va 3-clo-benzaldehyt (Aldrich) (4 g, 29 mmol) trong metanol
(150 mL). Hén hop phan tmg dugc gia nhiét va duogc khudy & 50°C trong 3 gio.
Hén hop tré nén duc, va duoc 1am ngudi dén nhiét d6 trong phong va loc. Chét
rin két tia mau tréng duogc rira béng nudc, metanol lanh, va sau d6 lam kho
trong chdn khéng @& tao ra mé san phdm mong mudn thtr nhit (5,5 g). Phin dich
loc dugc ¢, pha lodng bang nudc, trung hod bing dung dich nuée HCI dén do
“pH” 7, sau d6 chiét bang etyl axetat. Lép hitu co duoc tich, lam khd bing
MgSOy4, va dugc cd. Phin con lai duge tinh ché bang phép sic ky (EtOAc;céc
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hexan = 1:20, tiép theo 1 1:10) @& thu dugc mé san pham mong mudn thi hai
(1,6 g). Hai mé dugc két hop dé thu duce (Z)-3-(3-clo-phenyl)-2-(4-clo-phenyl)-
acrylonitril duéi dang bot mau tréng (7,1 g, 88%).

HRMS (ES*) m/z Theo tinh toan déi véi CisHyCLN [M+]: 273,0112, theo
thyc té: 273,0113.

Vidu 1c

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 4875 CyHz3,ClaN,O,

Thém mot phan trietyl amin (4,2 g, 40,00 mmol) va AgF (2,53 g, 20,00
mmol) vao dung dich chira tert-butyl este cia axit [3,3-dimetyl-but-(E)-
ylidenamino]-axetic (4,26 g, 20,00 mmol) va (Z)-3-(3-clo-phenyl)-2-(4-clo-
phenyl)-acrylonitril (5,48 g, 20,00 mmol) trong CICH,CH,Cl (100 mL). Hon
hop duoc khudy & nhiét d6 trong phong qua dém. Sau d6 hdn hop dugc t6i bang
NH,CI béo hoa va chiét bing CH,Cl,. Pha hitu co dugc tach, loc bang Xelit va
1am khé bang Na,SO4. Sau dé hdn hop duoc tach va duoc cb. Phin con lai duogce
nghién thanh b6t véi EtOAc va nHexan, va céc chét két tia duge thu gom bing
cach loc va nude cai duoc cd va duge tinh ché thém béng cOt chung nhanh (SiO,,
1-20% cua EtOAc trong cic hexan) dé thu duogc tert-butyl este cua axit rac-
(2R,3R,4R,5S5)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (6,65 g, 68,2%; HRMS (ES*) m/z Theo tinh toan
d6i v6i Co7H3,CLINLO, + H [(M+H)*]: 487,1914, theo thuc té: 487,1910) va tert-
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butyl este cda axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,86 g, 8,8%).

HRMS (ES*) m/z Theo tinh todn ddi v&i Ca7H3CLIN,O, + H [(M+H)]:
487,1914, theo thuc té: 487,1910).

Vidu 1d

Diéu ché hop chit trung gian axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W.431,4 Cy3 HaClLNO;

Dung dich chira tert-butyl este ciia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (3,78 g, 7,75 mmol) trong H,SO, dam dic (20 mL) dugc khudy &
nhiét d6 trong phong trong 2 gid. Sau d6 hdn hop duoc rét 1én nude da va chiét
bing EtOAc. Pha hiru co duogc tich, 1am khé bing Na,SO, va dugc cb. Phin
con lai sau d6 duge nghién thanh bot véi EtOAc va nHexan va cac chét két taa
dugc thu gom béng cach loc va rira voi ete dé thu duge axit rac-(2R,3R,4R,55)-
3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (3,60 g, 100%) dudi dang chit rén mau tréng, chit ndy dwoc st dung
& budc tiép theo ma khoéng cén tinh ché thém: HRMS (ES*) m/z Theo tinh toan
d6i v&i Ca3HaClN,0, + H [(M+H)']: 431,1288, theo thuc té: 431,1287.

Vidu le

Diéu ché (2-morpholin-4-yl-etyl)-amit cua axit rac-(2R,3R,4R,58)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 543,5 CyHj36Cl2N4O;

Hon hop cua axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol), 2-
morpholin-4-yl-etylamin (36,0 mg, 0,28 mmol), 2-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflophosphat (HATU, 106,0 mg, 0,28 mmol) va
iPr,NEt (38,8 mg, 0,30 mmol) trong CH>Cl, (2 mL) duoc khudy & nhiét do trong
phong qua dém. Sau @6 hdn hgp dugc pha losing bing CH,Cl, va rira bing nudc,
nudc mudi. Pha hiru co duge tach, loc va lam kho bing Na,SO,. Sau d6 hdn hop
dugc cb va duge tinh ché bing thap chung nhanh SiO, (20-100% cta EtOAc
trong cac hexan) & thu dugc (2-morpholin-4-yl-etyl)-amit cua axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (60,5 mg, 86,4%) dudi dang chit v dinh hinh

mau trang.

HRMS (ES*) m/z Theo tinh toan dbi véi CaoHssCLN4O, + H [(M+H)*]:
543,2288, theo thyc té: 523,2284.

Vi du 1f

Piéu ché (2-morpholin-4-yl-etyl)-amit ctia axit (2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

H
Cl OYN\/\NI\\
O\Q’&‘\/O
C|/© \\N
M. W. 543,5 CyH36CLIhN4O;
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San phim raxemic thu dugc & trén (Vi du 1e, 45 mg) dugc tach thém bing
cot khong dbi ximg SFC dé tao ra-(2-morpholin-4-yl-etyl)-amit cia axit
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (13,1 mg, 29,1%) va (2-morpholin-4-yl-etyl)-
amit cua axit (28,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetylpropyl)-pyrolidin-2-carboxylic (14,6 mg, 32,4%).

Vidu 2
Diéu ché dimetylamit cua axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

\
CL oN~

~
NH
fop
cl N

M. W.458,4 Cy5HCloN;0,

Theo cach tuong tu véi phuong phép dugc mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol) dugc diéu ché trong Vi du
1d dugc phan tmg véi dimetylamin (1,0 M trong THF, 2 mL), HATU (106,0 mg,
0,28 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong CH,Cl, (2 mL) & nhiét d6
trong phong qua dém & thu dugc dimetyl amit ciia axit rac-(2R,3R,4R,5 S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (57,8 mg, 90,0%).

HRMS (ES*) m/z Theo tinh toan dbi véi CpsHyeCLN;O, + H [(M+H)*]:
458,1761, theo thuc té: 458,1757.

Vidu 3a

Diéu ché hop chét trung gian 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
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M. W. 145,20 C;H;sNO;
Buéc A.

Thém nhé giot metansulfonyl clorua (13,4 mL, 0,17 mol) vao dung dich
chirta (4S)-(+)-4-(2-hydroxyetyl)-2,2-dimetyl-1,3-dioxolan (Aldrich) (21,1 g,
0,14 mol) va trietylamin (40 mL, 0,28 mol) trong diclometan (250 mL) & 0°C.
Hén hop phan tmg dugc khudy & 0°C trong 1,5 10, sau d6 nudc duge thém vao.
Lép hitu co dugc tach, rira bang nude, nude mudi, lam kho bing MgSO,, dugc
c6 & thu dugc 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl este cua axit

metansulfonic dudi dang dau mau vang (31,7 g, 98%).
Budc B.

Thém NaNj (46 g, 0,71 mol) vao dung dich chira 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etyl este ctia axit metansulfonic (31,7 g, 0,14 mol) trong
N,N-dimetylformamit (200 mL). Hén hop phan tmg duoc khudy & nhiét do
trong phong trong 70 gid. Sau d6 hdn hop duge phan bd giira etyl axetat va nudc.
Lép hiru co duge tach, rira bing nude, nude mubdi vai 1an, 1am khd bing MgSOq,
duoc c6 dé thu duoc (S)-4-(2-azido-etyl)-2,2-dimetyl-[1,3]dioxolan dudi dang
dau mau vang (21,3 g, 88%).

Buoc C.

Huyén phu cia (S)-4-(2-azido-etyl)-2,2-dimetyl-[1,3]dioxolan dudi dang
diu mau vang (18,7 g, 0,11 mol) va PtO, (2,5 g) trong etyl axetat (100 mL) duoc
lic manh trong Parr dudi khi H, (50 psi) trong 18 gid. Hon hop dugce loc qua
miéng dém xelit ngén. Phéan dich loc duge c6 dé thu duoc 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin dudi dang déu khong mau (14 g, 88%).

Vi du 3b
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

cl H

Osp-Noo~"OH
~NH - OH
O
ci N

M. W.518,5 Cy7H33CILN;03

Hén hop cua axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (431,4 mg, 1,00 mmol)
dugc diu ché trong Vi du 1d, 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
(217,5 mg, 1,5 mmol), HATU (570,30 mg, 1,50 mmol) va iPr,NEt (258,6 mg,
2,00 mmol) trong CH,Cl, (20 mL) duoc khudy & nhiét do trong phong trong 1
gid. Sau d6 hén hop dugc pha lodng bing CH,Cl, va rira bing nude, nude mudi.
Pha hiru co duoc tach, loc va lam khé b'?mg Na,SO4. Sau d6 hén hop dugc cb va
phin con lai dugc xir ly vo1 PPTS (cat) trong MeOH (20 mL) & 120 °C trong 5
phut bing 16 phan tmg vi séong CEM. Han hop phan {mg duoc ¢6 va phan con lai
duoc pha lodng bang EtOAc va rira bing nuéc, nuéc mudi. Pha hiru co duge
tach, loc va lam kho béng Na,SO;. Sau dé hdn hop dugc ¢6 va dugc tinh ché
bing c6t chung nhanh SiO; (5% cia MeOH trong EtOAc) dé thu duoc ((S)-3,4-
dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (450,0 mg,
86,7%) duéi dang chit v6 dinh hinh mau tring.

HRMS (ES*) m/z Theo tinh toan déi véi CyyHj3CLN;Os+ H [(M+H)']:
518,1972, theo thyc té: 518,1970.

Vidu 3¢
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
Cly_ Os-N~y~OH
o N

M. W.518,5 Cy»Hs3CIN;0;

San phim raxemic thu dugc & trén (Vi du 3b, 450.0 mg) duogc tach thém
bing cot khong dbi xtimg SFC dé thu dugc ((S)-3,4-dihydroxy-butyl)-amit ciia
axit (2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (178,6 mg, 34,4%) va ((S)-3,4-dihydroxy-butyl)-
amit cua axit (28,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (159,8 mg, 30,8%).

Vi du 4

Piéu ché rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-morpholin-4-yl-2-oxo-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-

cacbonitril

S
cl NS N
@i@;ﬁ
CI/© N

M. W. 626,6 C35H4Cl2N50;3

Theo céach tuong tu véi phuong phap duge moé ta trong Vi du 1e, axit rac-
(2R,3R,4R,5S5)-3~(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol) duoc diéu ché trong Vi du
1d duogc phan ung véi 1-morpholin-4-yl-2-piperazin-1-yl-etanon (65,0 mg, 0,30
mmol), HATU (106,0 mg, 0,28 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong
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CH,Cl; (2 mL) & nhiét d6 trong phong qua dém dé thu duoc rac-(2S,3R,4R,5R)-
4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-5-[4-(2-morpholin-4-
yl-2-oxo-etyl)-piperazin- 1 -cacbonyl]-pyrolidin-3-cacbonitril (45,5 mg, 51,9%).

HRMS (ES*) m/z Theo tinh toan ddi v&i CssHaCLNsOs+ H [M+H)]:
626,2659, theo thuc té: 626,2654.

Vidu 5

Diéu ché rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-oxo0-2-pyrolidin-1-yl-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-

cacbonitril

HY°
Ch o NS N
N
C|© N
M. W.610,6 C;33H4CINsO,

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol) dugc diéu ché trong Vi du
1d dugc phan Umg voi 2-piperazin-1-yl-1-pyrolidin-1-yl-etanon (65,0 mg, 0,33
mmol), HATU (106,0 mg, 0,28 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong
CH,Cl, (2 mL) & nhiét d6 trong phong qua dém dé thu duoc rac-(2S,3R,4R,5R)-
4-(3-Clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-5-[4-(2-0x0-2-
pyrolidin-1-yl-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-cacbonitril (60,5 mg,
70,8%).

HRMS (ES*) m/z Theo tinh todn déi véi Cy3HaCLNsOp+ H [(M+H)']:
610,2710, theo thuc té: 610,2708.

Vidu 6
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Piéu ché rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-hydroxy-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-cacbonitril

K\N/\,OH
c o%:,N\)

/™ 3»4
P A\ -
/

N

M. W. 543,5 C29H36C12N402

Theo cach tuong tu véi phuong phap dugc mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol) dugc diéu ché trong Vi du
1d dugc phan Umg véi 2-piperazin-1-yl-etanol (65,0 mg, 0,50 mmol), HATU
(106,0 mg, 0,28 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong CH,Cl, (2 mL) &
nhiét d6 trong phong qua dém dé thu duge rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-
3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-5-[4-(2-hydroxy-etyl)-piperazin-1-
cacbonyl]-pyrolidin-3-cacbonitril (48,3 mg, 63,5%).

HRMS (ES*) m/z Theo tinh todn dbi véi CagHisCLN,Ox+ H [(M+H)*]:
543,2288, theo thuc té: 543,2284.
Vidu7

Diéu ché (4-hydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W.502,4 CyH;33ClN;0;

Theo cach tuong tu véi phuong phép dugec mo ta trong Vi du 1e, axit rac-

(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
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propyl)-pyrolidin-2-carboxylic (61,0 mg, 0,14 mmol) duge diéu ché trong Vi du
1d dugc phan ung véi 4-metylamino-butan-1-ol (44,5 mg, 0,50 mmol), HATU
(106,0 mg, 0,28 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong CH,Cl, (2 mL) &
nhiét d trong phong qua dém dé thu dugc (4-hydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (30,5 mg, 43,4%). HRMS (ES™) m/z Theo tinh
todn ddi v&i Cp7H3ClLN;Ox+H [(M+H)']: 502,2023, theo thyc té: 502,2020.

Vidu8

Diéu ché (2-pyrolidin-1-yl-etyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
Cli OYN\/\D
SNH
o
Cl N

M. W. 5275 CyH;36CLLN,O

Theo cach tuong tu véi phuong phap duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (82,2 mg, 0,20 mmol) dugc diéu ché trong Vi du
1d duoc phéan ing véi 2-pyrolidin-1-yl-etylamin (34,2 mg, 0,30 mmol), HATU
(76,0 mg, 0,20 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong CH,Cl, (2 mL) &
nhiét d6 trong phong qua dém dé thu dugc (2-pyrolidin-1-yl-etyl)-amit ctia axit
rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (50,6 mg, 64,0%). HRMS (ES*) m/z Theo tinh
toan dbi voi CasH3sCLN,O +H [(M+H)']: 527,2339, theo thuc té: 527,2338.

Vidy9

-68-



21212
Diéu ché (2-piperazin-1-yl-etyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

; NH K,NH

JO A
Cl N

M. W. 5426 CyH;37ClNsO

Theo cach tuong tu v6i phuong phap duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (82,2 mg, 0,20 mmol) dugc diéu ché trong Vi du
1d duogc phan Uing vdi 2-piperazin-1-yl-etylamin (38,7 mg, 0,30 mmol), HATU
(76,0 mg, 0,20 mmol) va iPr,NEt (38,8 mg, 0,30 mmol) trong CH,Cl, (2 mL) &
nhiét @5 trong phong qua dém dé thu duoc (2-piperazin-1-yl-etyl)-amit cta axit
rac-(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (45,9 mg, 58,0%). HRMS (ES*) m/z Theo tinh
toan dbi v6i CaoH37C1LNsO +H [(M+H)']: 542,2448, theo thuc té: 542,2445.

Vidu 10a

Piéu ché tert-butyl este cta axit (S)-2-{ [(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino}-3-
metyl-butyric

H
Cl Oy%
> o}
NHE )L
o
Y
cl N

M. W.586,6 C3HsCLN;O;

Theo céch tuong tu voi phuong phap duge moé ta trong Vi du le, axit rac-

(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
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propyl)-pyrolidin-2-carboxylic (215,7 mg, 0,50 mmol) dugc diéu ché trong Vi
du 1d dugc phén tng véi tert-butyl este cla axit (S)-2-amino-3-metyl-butyric
(125,4 mg, 0,60 mmol), HATU (210,1,0 mg, 0,60 mmol) va iPr,NEt (129,3 mg,
1,00 mmol) trong CH,Cl, (5 mL) & nhiét db trong phong qua dém dé tao ra tert-
butyl este cta axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-butyric
(95,0 mg, 32,4%) sau khi tach bing cot. HRMS (ES*) m/z Theo tinh todn déi
vdi C32Ha CLLN;O5+H [(M+H)*]: 586,2602, theo thyc té: 586,2598.

Vi du 10b

Piéu ché tert-butyl este cua axit (S)-2-{[(2S,38S,4S,5R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -3-
metyl-butyric

Cl (0] H\ﬁ\
i, o
O
cl N

M. W.586,6 C3HsCLN;O;

Qua4 trinh tach bang cét tir vi du néu trén (Vi du 10a) thu dugc tert-butyl
este cua axit (5)-2-{[(2S,35,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -3-metyl-butyric (98,0 mg,
33,4%).

HRMS (ES*) m/z Theo tinh toan dbi véi CiHyCLN;O5+H [(M+H)]:
586,2601, theo thuc té: 586,2598.

Vi du 10c

Diéu ché metyl este cia axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-
butyric
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Qua trinh tach bang cgt tir vi du néu trén (Vi du 10a) thu dugce hdn hop
cua tert-butyl este cua axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino} -3-metyl-
butyric va tert-butyl este cua axit (S)-2-{[(2S,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-3-
metyl-butyric (45,8 mg, 15,6%). Hon hop duoc xir Iy véi 2N H,SO, (xuc tac)
trong MeOH (1 mL) & 120°C trong 10 phut nh¢ st dung 16 phan Ung vi séng
CEM dé thu dugc sau khi tinh ché bing PR-HPLC: metyl este cta axit (S)-2-
{[(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-cacbonyl}-amino}-3-metyl-butyric (15,5 mg, 36,5%).

HRMS (ES*) m/z Theo tinh toan ddi véi CaoHssCLN3Os+H [(M+H)']:
5442128, theo thuc té; 544,2127.

Vi du 10d

Diéu ché metyl este clia axit (S)-2-{[(25,35,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -3-metyl-
butyric

" 0

@ ’ N:'o \
\\

cl N>r

M. W. 544,5 CaoHssCLN;O;

Qua trinh tach bing cot tir vi du néu trén (Vi du 10a) thu dugc hén hop
cua tert-butyl este cida axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
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phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino } -3-metyl-
butyric va tert-butyl este clia axit (S)-2-{{(28,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyi-propyl)-pyrolidin-2-cacbonyl]-amino}-3-
metyl-butyric (45,8 mg, 15,6%). Hon hop duge xtr Iy voi H,SO4 2N (xic tac)
trong MeOH (1 mL) & 120°C trong 10 phat nho st dung 10 phan Umg vi song
CEM & thu dugc sau khi tinh ché bing phép sic ky dao pha (20-95% ctia
MeCN/nuéc): metyl este cua axit (S)-2-{[(2S,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino}-3-
metyl-butyric (13,5 mg, 31,8%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CaoHssCLN3Os+H [(M+H)']:
544,2128, theo thuc té: 544,2126.

Vidy 11

Didu ché axit (S)-2-{[(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -3-metyl-butyric

Cl Ovﬁsé\
5 NHE OH
o
cl NA

M. W. 530,5 CysH33CILN;0;5

Hon hgp cua tert-butyl este cia axit (S)-2-{[(2R,3R,4R,58)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-3-metyl-butyric (86,0 mg, 0,15 mmol) dugc diéu ché trong Vi
du 10a va H,SO4 2 N (0,5 mL) trong MeCN (1 mL) duge gia nhiét téi 120°C
trong 10 phit bang 16 phan tmg vi séng CEM. Sau d6 hdn hop dugc ¢b va phin
con lai dugce tinh ché bang phép sic ky dao pha (20-95% ciia MECN/nudc) dé
tao ra: axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-3-metyl-butyric (45,1 mg,
58,0%).
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HRMS (ES*) m/z Thec tinh todn dbi v&i CygHasCLN3O5+H [(M+H)']:
530,1972, theo thuc té: 530,1971.

Vi du 12

Diéu ché axit (S)-2-{[(2S,3$,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-butyric

c, o H{\
. OH
O
cl N

M. W. 530,5 Cy3H33CIN30;

Hon hop cua tert-butyl este cua axit (S)-2-{[(2S,3S,4S,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-3-metyl-butyric (90 mg, 0,15 mmol) dugc diéu ché trong Vi
du 10b va H,SO4 2 N (0,5 mL) trong MeCN (1 mL) dugc gia nhiét téi 120°C
trong 10 phut bang 16 phan tmg vi séng CEM. Sau d6 han hop duoc ¢b va phin
con lai dugc tinh ché bing phép sic ky dao pha (20-95% ciia MeCN/nuéc) dé
tao ra: axit (S)-2-{[(2S,35,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-3-metyl-butyric (45,8 mg,
56,3%).

HRMS (ES*) m/z Theo tinh toan dbdi véi C2sH33CIbN;03+H [(M+H)']:
530,1972, theo thuc té: 530,1971.

Vidy 13

Piéu ché (1-hydroxymetyl-xyclopropylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-
3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 514,50 Cy3H;33CLLN;0;

Theo céch tuong tu véi phuong phép duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol) dugc diéu ché trong Vi du
1d, (1-aminometyl-xyclopropyl)-metanol (30,3 mg, 0,3 mmol), HATU (76,0 mg,
0,2 mmol) va iPr;NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy &
nhiét d6 trong phong qua dém. Sau d6 hdn hgp dugc pha lofing bing CH,Cl, va
rua béng nuée, nude mudi. Pha hiru co duoc tach, loc va lam khé bz‘?mg Na,SOq.
Sau d6 hdén hop duoc cb va duoc tinh ché bing phép sic ky dao pha (20-95%
clia MeCN/nuéc) dé tao ra (1-hydroxymetyl-xyclopropylmetyl)-amit cta axit
rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (23,9 mg, 24,7%) duéi dang bét mau tring.

HRMS (ES*) m/z Theo tinh toan déi v&i CosHiz3ClLN;O, + H [(M+H)':
514,2023, theo thuc té: 514,2024.

Vidy 14

Diéu ché (1-hydroxymetyl-xyclobutylmetyl)-amit cta axit rac-(2R,3R,4R,5S)-3-
(3-Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 528,53 CH35CI2N30,
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Theo cach tuong tu voi phuong phap dugc mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,58)-3-(3-clo-pheny!)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d duoc phan ing véi (1-aminometyl-xyclobutyl)-metanol (34,5 mg, 0,3 mmol),
HATU (76 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL)
& nhiét d¢ trong phong qua dém dé tao ra ( 1-hydroxymetyl-xyclopropylmetyl)-
amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (11,2 mg, 10,6%).

HRMS (ES*) m/z Theo tinh toan ddi vdi CaoHssClN3O, + H [(M+H)']:
528,2179, theo thuc té: 528,2179.

Vi du 15

Piéu ché 4-tert-butyl benzylamit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 576,62 C34H3sCILN;0

Theo céch tuong tu v&i phuong phap dugc mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan tng vdi 4-tert-butylbenzylamin (48,98 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) & nhiét d6
trong phong qua dém dé tao ra 4-tert-butyl-benzylamit cua axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (41,8 mg, 36,25%).
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HRMS (ES*) m/z Theo tinh toéan dbi véi Cs34H35C1bN;0 + H [((M+H)'):
576,2543, theo thuc té: 576,2541.

Viduy 16

Diéu ché (3,3-dimetyl-butyl)-amit cia axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl) pyrolidin-2-carboxylic

M. W. 514,54 Cy9H3,C1,N;0

Theo cach tuong tu véi phuong phap duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,58S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d duoc phan ung v6i 3,3-dimetylbutylamin (30,36 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr;NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) & nhiét do
trong phong qua dém & tao ra (3,3-dimetyl-butyl)-amit cua axit rac-
(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl) pyrolidin-2-carboxylic (30,4 mg, 29,5%).

HRMS (ES*) m/z Theo tinh ton déi véi CasH3,CLN;O + H [(M+H)']:
514,2387, theo thuc té: 514,2384.

Vidu 17

Diéu ché (2,2-dimetyl-propyl)-amit cia axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 500,52 CyHj;5C1,N;0

Theo cach tuong tir vdi phuong phdp duge md ta trong Vi du le, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan umg véi 2,2-dimetyl-propylamin (34,2 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) & nhiét do
trong phong qua dém dé tao ra (2,2-dimetyl-propyl)-amit cua axit rac-(2R,3R,
4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (24,6 mg, 24,6%).

HRMS (ES*) m/z Theo tinh toan dbi véi CpsHssClLN3O + H [(M+H)']:
500,2230, theo thuc té: 500,2229.

Vidu 18

Piéu ché (2,2,2-triflo-etyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

F
: F
CI/© A

M. W. 512,41 Cy5Hz6CLF3N30

Theo céch tuong tu vdi phuong phap duge mo ta trong Vi du e, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc didu ché trong Vi du
1d, 2,2,2-trifloetylamin (29,7 mg, 0,3 mmol), HATU (76 mg, 0,2 mmol) va

-77-



21212

iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy & nhiét do trong
phong qua dém. Sau d6 hén hop dugc pha lodng bing CH,Cl, va ria bing nuéc,
nudc mudi. Pha hiru co dugc tach, loc va lam kho béng Na;SO,. Hon hop duogc
cd sau d6 dugc tinh ché bing thdp chung nhanh (SiO;, 1-20% cua EtOAc trong
Heptan) dé tao ra (2,2,2-triflo-etyl)-amit (2,2-dimetyl-propyl)-amit cta axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (48,1 mg, 46,9%).

HRMS (ES*) m/z Theo tinh todn dbi véi CysHasCLF3N3O + H [(M+H)*:
512,1478, theo thuc té: 512,1478.

Vidu 19a

Diéu ché (2R,3$,4S,58)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl)-pyrolidin-3-cacbonitril

M. W. 514,494 Cy3H3;C1N;0,

Theo cach tuong tu véi phuong phap duge md ta trong Vi du 1le, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) duogc diéu ché trong Vi du
1d dugc phan ung véi (S)-1-pyrolidin-2-yl-metanol (30,3 mg, 0,3 mmol),
HATU (76 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,ClI, (2 mL)
& nhiét d6 trong phong qua dém. Sau d6 hdn hop dugc pha lodng biang CH,Cl,
va raa béng nudc, nudc mubi. Pha hiru co duoc tach, loc va lam khé bﬁng
Na;S0s. Sau d6 hdn hop duge ¢6 va duoc tinh ché bang phép sic ky dao pha
(30-95% ctia MeCN/nudc) dé tao ra (2R,38,4S,58)-4-(3-clo-phenyl)-3-(4-clo-
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phenyl)-2-(2,2-dimetyl-propyl)-5-((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl)-
pyrolidin-3-cacbonitril (12,0 mg, 11,7%).

HRMS (ES*) m/z Theo tinh todn dbi v&i CpsHs3CLN;O, + H [(M+H)"]:
514,2023, theo thuc té: 514,2023.

Vidu 19b

Diéu ché (2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl) pyrolidin-3-cacbonitril

M. W. 514,494 Cy3H33CIN30O;

Qua4 trinh tach bang phép séc ky dao pha tir vi du néu trén (Vi du 19a) tao
ra  (2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-5-
((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl) pyrolidin-3-cacbonitril (18,1 mg,
17,6%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CasH33:CLN;O, + H [(M+H)]:
514,2023, theo thuc té: 514,2023.

Vi du 20

Diéu ché [2-(3,4-dimetoxy-phenyl)-etyl]-metyl-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic
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M. W. 608,606 C;3:H3ClaN;04

Theo cach tuong tu véi phuong phap duge md ta trong Vi du 1le, axit rac-
(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol) dugc diéu ché trong Vi du
1d dugc phan ing véi [2-(3,4-dimetoxy-phenyl)-etyl]-metyl-amin (58,6 mg, 0,3
mmol), HATU (76,0 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong
CH,Cl, (2 mL) dé tao ra [2-(3,4-dimetoxy-phenyl)-etyl]-metyl-amit clia axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (57,3 mg, 48,26%) dudi dang bdt mau tring.

HRMS (ES*) m/z Theo tinh toan ddi v&i C34HzeCLN;Os + H [(M+H)']:
608,2441, theo thuc té: 608,2437.

Vi du 21

Piéu ché 2-(3,4-dimetoxy-phenyl)etyl amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 594,579  C33H37Cl2N303
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Theo cach tuong tir véi phuong phap duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan ung véi 2-(3,4-dimetoxy-phenyl)etyl amin (30,3 mg, 0,3 mmol),
HATU (76 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL)
t&i & nhiét d6 trong phong qua dém dé tao ra 2-(3,4-dimetoxy-phenyl)etyl amit
cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic(53,6 mg, 45,07%).

HRMS (ES*) m/z Theo tinh toén déi v&i Cs3HiCLN;Os + H [(M+H)']:
594,2285, theo thuc té: 594,2283.

Vi du 22

Diéu ché 3-clo-2-flo-benzylamit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 572,936 C;30H9CI3FN;O

Theo céch tuong tu véi phuong phap duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc didu ché trong Vi du
1d dugc phan tng véi 3-clo-2-flo-benzyl amin (47,9 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) & nhiét do
trong phong qua dém dé tao ra 3-clo-2-flo-benzylamit cia axit rac-
(2R,3R,4R,5S5)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (24,5 mg, 21,4 %).
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HRMS (ES*) m/z Theo tinh toan d6i vdi C3oHaeCLsFN3O + H [(M+H)*]:
572,1433, theo thyc té: 572,1431.

Vi du 23a

Pidu ché (R)-1-hydroxymetyl-3-metyl-butyl)-amit cda axit (2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 530,54 Cy9H;37CLN30,

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,5S5)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) duoc diéu ché trong Vi du
1d, (R)-2-amino-4-metyl-pentan-1-ol (35,16 mg, 0,3 mmol), HATU (76 mg, 0,2
mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy &
nhiét d6 trong phong qua dém. Sau d6 hén hop duoc pha loing bang CH.Cl; va
raa béng nudc, nuée mudi. Pha hitu co duoc tach, loc va lam kho b?ang Na,SOq4.
Sau d6 hdn hop dugce ¢6 va dugc tinh ché bang phép sic ky dao pha (30-95%
cia MeCN/nudc) dé tao ra (R)-1-hydroxymetyl-3-metyl-butyl)-amit cia axit
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (26,2 mg, 24,7%).

HRMS (ES*) m/z Theo tinh toan dbi véi CaoH3CLN;O, + H [(M+H)*]:
530,2336, theo thuc té: 530,2333.
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Vi du 23b

Diéu ché ((R)-1-hydroxymetyl-3-metyl-butyl)-amit cia axit (2S,3S,4S,5R)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 530,54 CyH;37CI:N;0;

Quia trinh tach bing phép sic ky dao pha tir vi du néu trén (Vi du 23a) tao
ra ((R)-1-hydroxymetyl-3-metyl-butyl)-amit cua axit (2S,3S,4S,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic(23,3 mg, 21,9%).

HRMS (ES™) m/z Theo tinh toan dbi véi C2H37CIbN3;0, + H [(M+H)]:
530,2336, theo thuc té: 530,2336.

Vi du 24

Piéu ché 3,4-diflo-benzylamit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic

M. W. 556,49 C;0H,9C1,F>2N30
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Theo cach tuong tu vdi phuong phép duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d duoc phéan Umg véi 3,4-diflo-benzyl amin (42,94 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) & nhiét d
trong phong qua dém tao ra 3,4-diflo-benzyl amit cua axit rac-(2R,3R,4R,55)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (53,5 mg, 48,1%).

HRMS (ES*) m/z Theo tinh todn dbi véi C3oHzeCLEN3O+ H [(M+H):
556,1729, theo thuc té: 556,1728.

Vi du 25a

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Cl  0gOH

M. W. 431,37 Cy3 H4CLLN,0O, .CoHF;0,

Thém axit trifloaxetic (10 mL) vao dung dich chira tert-butyl este cia axit
rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 1¢ (2 g, 4,12 mmol)
trong diclometan (30 mL). HOn hop phan tng dugc khudy & nhiét do trong
phong trong 18 gid, va duge ¢d. Phan con lai sau d6 dugc nghién thanh bt véi
cac etyl ete hexan, dugc cd, 1am kho dudi 4p suét giam dé tao ra axit trifloaxetic

axit rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
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dimetyl -propyl)-pyrolidin-2-carboxylic dudi dang chat rin mau tring (2,1 g,
94%)

HRMS (ES*) m/z Theo tinh toan dbi véi Cp3HzeCLN,O, + H [(M+H)*]:
431,1288, theo thuc té: 431,1287.
Vi du 25b

Piéu ché (3-hydroxy-propyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

H OH
Cl OVN\/\/

NH
L5
cl N

M. W. 488,46 CysH3,Cl2N30;

Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl -propyl)-pyrolidin-2-carboxylic dwoc diéu ché trong Vi du 25a
(0,5 g, 1,1 mmol) dugc phan Umg véi 3-amino-1-propanol (Aldrich) (0,4 g 53
mmol), HATU (0,5 g, 1,31 mmol) va iPr,NEt (1 g, 7,7 mmol) trong CH,Cl, (30
mL) & nhiét d5 trong phong trong 24 git ¢ tao ra (3-hydroxy-propyl)-amit cua
axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,56 g,
93%).

HRMS (ES*) m/z Theo tinh toan d6i v&i CaHsCLLN;O, + H [(M+H):
488,1866, theo thuc té: 488,1864.

Vi du 26a

Pidu ché hop chit trung gian (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-phenyl)-

acrylonitril
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M. W. 292,14 C;sHsCL,FN

Theo cach twong ty véi phuong phap dugc md ta trong Vi du 1b, 4-
clobenzyl xyanua (8,9 g, 59 mmol) dugc phan img véi 3-clo-2-flobenzaldehyt
(Oakwood) (10 g, 63 mmol), dung dich metanol (25% khéi lugng) chira natri
metoxit (15 mL, 66 mmol) trong metanol (300 mL) & 40°C trong 5 gid dé tao ra
(Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-phenyl)-acrylonitril duéi dang bot mau tréng
(16 g, 92%)).

Vi du 26b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 505,46 C,7H3,Cl,FN,O,

Theo céch tuong tu voi phuong phép duogc mod ta trong Vi du 1e, tert-
butyl este cua axit [3,3-dimetyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong
Vi du 1a (2,1 g, 10 mmol) dugc phan tmg vdi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-
clo-phenyl)-acrylonitril (2,3 g, 7,9 mmol) dugc didu ché trong Vi du 26a, AgF
(1,5 g, 12 mmol), va trietylamin (2 g, 20 mmol) trong 1,2-dicloetan (130 mL) &

nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cia axit rac-
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(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clc-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic dudi dang bot mau trang (2,7 g, 68%).

Viduy 26¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 449,36 C,3 H;3ClL,FN,O,.C,HF;0,

Theo céach twong tu véi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cuia axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl) -
4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 26b (0,8 g, 1,6 mmol) dugc phan tng vdi axit trifloaxetic trong diclometan
& nhiét d§ trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic dudi dang chit rdn mau tring (0,9 g, 100%).

HRMS (ES*) m/z Theo tinh toan d6i véi CasHasCLFN,O+H [(M+H)'):
449,1194, theo thuc té: 449,1194.

Vi du 26d

Diéu ché [2-(cis-2,6-dimetyl-morpholin-4-yl)-etyl]-amit cua axit rac-
(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

-87-



M. W. 589,58 C;3;H3yCL,FN4O;

Theo cach tuong ty voi phuong phap dugc md ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26c (0,20 g, 0,36 mmol) dugc phan Ung vd&i 4-(2-aminoetyl)-cis-2,6-
dimetylmorpholine (Oakwood) (0,20 g, 1,2 mmol), HATU (0,3 g, 0,78 mmol)
va iPr,NEt (0,60 g, 4,6 mmol) trong CH,Cl, (20 mL) & nhiét dd trong phong
trong 20 gid dé tao ra [2-(cis-2,6-dimetyl-morpholin-4-y1)-etyl]-amit cua axit
rac-(2R,38S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,20 g,
94%). HRMS (ES*) m/z Theo tinh toan dbi véi CsHzeCLFNO.+H [(M+H)*]:
589,2507, theo thyc té: 589,2507.

Vidu 27

Piéu ché (2-xyclopropyl-etyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
e o N

Q\Q%r
N
AN

M. W. 498,50 Cy3H3;C1LN;0

Theo céch tuong tu vdi phuong phap duge moé ta trong Vi du 1le, axit

trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
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5-(2,2-dimetyl -propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 25a
(0,16 g, 0,37 mmol) dugc phan Ung v&i 2-xyclopropyletylamin (Bridge
Organics) (0,1 g, 1,1 mmol), HATU (0,2 g, 0,5 mmol) va iPr,NEt (0,3 g, 2
mmol) trong CH,Cl, (20 mL) & nhiét d6 trong phong trong 20 gio dé tao ra (2-
xyclopropyl-etyl)-amit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chat
rdn mau tring (0,11 g, 37%).

HRMS (ES*) m/z Theo tinh toan d6i véi C2sH33CILbN;0 + H [(M+H)]:
498,2074, theo thuc té: 498,2075.

Vi du 28

Diéu ché tert-butyl este cda axit rac-(3-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-

propyl)-carbamic

H
Cl OVN‘/\/ o
~NH
og
Cl N

M. W. 587,59 C;31HsoCloN4O,

Theo cach tuong tu véi phuong phap dugc mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 25a (1 g, 1,8 mmol)
dugc phan g vdi N-Boc-1,3-diaminopropan (Aldrich) (0,7 g, 4 mmol), HATU
(1,4 g, 3,7 mmol) va iPr,NEt (2,8 g, 21 mmol) trong CH,Cl, (100 mL) & nhiét
d6 trong phong trong 60 gid dé tao ra tert-butyl este cua axit rac-(3-
{[(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-cacbonyl]-amino }-propyl)-carbamic duéi dang chat rin mau

tréng (0,92 g, 87%).
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HRMS (ES*) m/z Theo tinh toan d6i v&i C3HyCLN4O, + H [(M+H)']:
587,2550, theo thyc té: 587,2551.

Vi du 29

Diéu ché (3-amino-propyl)-amit cua axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

u o NH,
CL o NV

Q\%
W
AT,

M. W. 487,47 Cy6H3,ClN4O

Thém axit trifloaxetic (5 mL) vao dung dich chira tert-butyl este clia axit
rac-(3-{[(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-propyl)-carbamic dugc diéu ché
trong Vi du 28 (0,9 g, 1,5 mmol) trong diclometan (30 mL). Hén hop phan {mg
dugc khudy & nhiét do trong phong trong 1 gid, va dugc ¢b. Phin con lai sau d6
dugc trung hoa bang dung dich nuéc NaHCO; bio hoa, va sau d6 chiét bang etyl
axetat. Lop hitu co duge tach, 1am khé bang MgSOs, duogc cd, 1am kho dudi ap
sut giam dé tao ra 3-amino-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (duéi dang chit rin mau tréng (0,8 g, 100%)

HRMS (ES*) m/z Theo tinh todn d8i véi CasHsCLN,O+ H [(M+H)']:
487,2026, theo thuc té: 487,2027.

Vi du 30

Piéu ché [3-(1-axetyl-piperidin-4-ylamino)-propyl]-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic
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H
cl OJ\/\’NCN‘(O
cVO‘ \\N

M. W. 640,65 C34H43C1N;503

Theo cach tuong tu véi phuong phdp duge mé ta trong Vi du 1le, (3-
amino-propyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl) -4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 29 (0,18 g, 0,37 mmol) dugc phan Umg vdi axit 1-axetylpiperidin-4-
carboxylic (Lancaster) (0,7 g, 0,58 mmol), HATU (0,3 g, 0,78 mmol) va iPr,NEt
(0,5 g, 3,9 mmol) trong CH,Cl, (20 mL) & nhiét d6 trong phong trong 20 gidr dé
tao ra [3-(1-axetyl-piperidin-4-ylamino)-propyl]-amit cia axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,16g, 67%).

HRMS (ES*) m/z Theo tinh toan d8i v&i C3¢HisCLNsOs + H [(M+H)*]:
640,2816, theo thuc té: 640,2818.

Vidy 31a

Diéu ché hop chit trung gian tert-butyl este cia axit [3-Metyl-but-(E)-

ylidenamino]-axetic
N
I k/k

M. W. 199,16 C;1H21NO,

Theo cach tuong tu vdi phuong phap duge mo ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, S mmol) dugc phan Umg vdi isovaleraldehyt (Alfa) (0,43
g, 5 mmol) trong CH,Cl, & nhiét d6 trong phong trong 18 gi¢r dé tao ra tert-butyl
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este cla axit [3-metyl-but-(E)-ylidenamino]-axetic duéi dang dau khéng mau
(0,98 g, 98%).

Vidu 31b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

%
Jog
Cl N

M. W. 473,45 Cy6H30CLLN,0,

Theo cach tuong tu véi phuong phap dugc md ta trong Vi du 1ec, tert-
butyl este cta axit [3-metyl-but-(E)-ylidenamino]-axetic duoc diéu ché trong Vi
du 31a (2 g, 10 mmol) dugc phan ung voi (Z)-3-(3-clo-phenyl)-2-(4-clo-
phenyl)-acrylonitril (2 g, 7,3 mmol) dugc diéu ché trong Vi du 1b, AgF (1,3 g,
10 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (100 mL) & nhiét d6
trong phong trong 18 gid dé tao ra tert-butyl este cua axit rac-(2R,3R, 4R,55)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic duéi
dang bot mau tring (0,7 g, 20%).

Vidu 31c

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5 S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

cl 0<,OH
z F
NH F OH
% ;/\g
Jon
cl N

M. W. 417,34 C,H2,CIbN,O,.CHF;0;
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Theo céach tuong tu voi phuong phdp duge mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,3S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-isobutyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 31b (0,4 g,
0,85 mmol) dugc phan Ung véi axit trifloaxetic trong diclometan & nhiét do
trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,58S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic duéi dang chit rin
mau tring nga (0,4 g, 89%).

HRMS (ES*) m/z Theo tinh toén déi véi CopH,CLN,Ox+ H [(M+H)']:
417,1131, theo thuc té: 417,1131.

Vi du 31d

Piéu ché (3-hydroxy-propyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

y _ OH
o, o N

NH
Jopr
cl N

M. W. 474,43  Cy5H,0CLLN30;

Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-isobutyl-pyrolidin-2-carboxylic duoc diéu ché trong Vi du 31c (0,6 g, 1,1
mmol) dugc phan ung véi 3-amino-1-propanol (Aldrich) (0,4 g, 5,3 mmol),
HATU va iPr,NEt trong CH,Cl, & nhiét do trong phong dé tao ra (3-hydroxy-
propyl)-amit cuia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-isobutyl-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,21 g,

40%).

HRMS (ES+) m/z Theo tinh toan d61 voi C25H29C12N302 + H [(M+H)+]Z
474,1710, theo thuc té: 474,1710.
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Vi dy 32a

Diéu ché hop chét trung gian tert-butyl este cua axit {[1-(3-Clo-phenyl)-meth-

(E)-yliden]-amino}-axetic
OTOX

N
I b/CI

M. W. 253,73 C;3 H;6CINO,

Theo cach tuong tu v6i phuong phap dugc md ta trong Vi du 1a, glyxin
tert-butyl este (1,31 g, 10 mmol) dugc phan Umg vdi 3-clobenzaldehyt (Aldrich)
(1,4 g, 10 mmol) trong CH,Cl, & nhiét d6 trong phong trong 18 gitr dé tao ra
tert-butyl este cta axit {[1-(3-clo-phenyl)-meth-(E)-yliden]-amino}-axetic dudi
dang diu mau vang nhat (2,4 g, 95%).

Vi du 32b

Piéu ché hop chét trung gian (Z)-2-(4-clo-phenyl)-5,5-dimetyl-hex-2-enenitril

Ci

M. W. 233,74 Ci4H;cCIN

Theo cach tuong tu véi phuong phap dugc mod ta trong Vi du 1b, 4-
clobenzyl xyanua (4,5 g, 30 mmol) dugc phan img véi 3,3-dimetyl-butyraldehyt
(Aldrich) (3 g, 30 mmol), dung dich metanol (25% khéi lugng) chita natri
metoxit (7 mL, 30 mmol) trong metanol (130 mL) & nhiét d3 trong phong trong
3 gio dé tao ra (Z)-2-(4-clo-phenyl)-5,5-dimetyl-hex-2-enenitril dudi dang dau
khong mau (5 g, 71%).
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Vidu 32¢

Diéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3R,4R,5S)-5-(3-
Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 487,47 Cy7H3,CLLN2O,

Theo céach tuong tu vdi phuong phap dugc md ta trong Vi du 1e, tert-
butyl este cla axit {[1-(3-clo-phenyl)-meth-(E)-yliden]-amino}-axetic dugc diéu
ché trong Vi du 32a (2,6 g, 11 mmol) dugc phan Gng vdi (Z)-2-(4-clo-phenyl)-
5,5-dimetyl-hex-2-enenitril (2 g, 7,9 mmol) duoc diéu ché trong Vi du 32b, AgF
(1,3 g, 10 mmol), va trietylamin (2,2 g, 22 mmol) trong 1,2-dicloetan (100 mL)
& nhiét ¢ trong phong trong 24 gid dé tao ra tert-butyl este cua axit rac-
(2R,3R,4R,5S)-5-(3-Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic dudi dang bot mau tring (1,2 g, 31%).

HRMS (ES*) m/z Theo tinh toan d6i véi Co7H3CLN.Ox+ H [(M+H)']:
487,1914, theo thuc té: 487,1912.

Vi du 32d

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-5-(3-Clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

05/OH
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M. W. 431,37 C3H»CIhN,0,.C,HF;0;

Theo cach tuong tuy véi phuong phap duge mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-5-(3-Clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
32¢ (1,2 g, 2,5 mmol) dugc phan Umg vdi axit trifloaxetic trong diclometan &
nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5S)-5-(3-Clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic duéi dang dau mau vang (1,0 g, 76%).

HRMS (ES") m/z Theo tinh toan dbi véi CaHasCLN,Ox+ H [(M+H)]:
431,1288, theo thuc té: 431,1288.

Vidu 32e

Diéu ché (3 -hydroxy-propyl)-amit cta axit rac-(2R,3R,4R,5R)-5-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

H OH
OYN\/\’

NH

e “, )
C|/© \\N©

M. W. 488,46 CycH3,CIN;0,

Theo cach tuong tu voi phuong phap duge mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3R,4R,5R)-5-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 32d
(0,6 g, 1,1 mmol) dugc phan Ung vdi 3-amino-1-propanol (Aldrich) (0,6 g, 8
mmol), HATU va iPr,NEt trong CH,Cl, & nhiét d6 trong phong dé tao ra (3-
hydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5R)-5-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang dau
mau vang (0,12 g, 22%),).
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HRMS (ES") m/z Theo tinh toan déi véi CasH3 CLN;O+ H [(M+H)']:
488,1866, theo thuc té: 488,1864.

Vi du 33a

Diéu ché hop chét trung gian tert-butyl este cua axit (S)-2-[3,3-Dimetyl-but-(E)-

ylidenamino]-propionic
(o) OX
X,
Lk
M. W. 22735 C;3HzsNO,

Hbén hop ctia L-alanin tert-butyl este hydroclorua (Bachem) (1,8 g, 10
mmol) va MgSOy trong CH,Cl, (100 mL) dugc bd sung trietylamin (1,5 g, 15
mmol). Hon hop duge khudy & nhiét d6 trong phong trong 1 gid, va 3,3-dimetyl-
butyraldehyt (1 g, 10 mmol) dugc thém vao. Hon hop phan tng duoc khudy &
nhiét d9 trong phong trong 18 gid. Hon hop duogc loc, va phé.n dich loc dugc rira
bang nuéc, nuéc mudi, va duge cd. Phin con lai duge lam kho dudi ap suit
giam @ tao ra tert-butyl este cua axit (S)-2-[3,3-dimetyl-but-(E)-ylidenamino]-
propionic duéi dang dau khéng mau (2,3 g, 100%), dau nay duoc sir dung ma

khong cén tinh ché thém.
Vi du 33b

Piéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3R,4R,5S)-3-(3-
Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-metyl-
pyrolidin-2-carboxylic
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M. W. 501,50 Cy3H34CI:N,O;

Theo céch tuong ty véi phuong phap dugc mé ta trong Vi du lc, tert-
butyl este ctia axit (S)-2-[3,3-dimetyl-but-(E)-ylidenamino]-propionic dugc diéu
ché trong Vi du 33a (2,4 g, 11 mmol) dugc phéan tmg véi (Z)-3-(3-clo-phenyl)-
2-(4-clo-phenyl)-acrylonitril (2,4 g, 8,8 mmol) dugc diéu ché trong Vi du 1b,
AgF (1,6 g, 13 mmol), va trietylamin (2,4 g, 24 mmol) trong 1,2-dicloetan (150
mL) & nhiét d6 trong phong trong 20 gir dé tao ra tert-butyl este ciia axit rac-
(2R,3R,4R,58)-3-(3-Clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-2-metyl-pyrolidin-2-carboxylic duéi dang bot mau tring (2,4 g, 54%).

HRMS (ES*) m/z Theo tinh todn d6i véi CosH3ClaN2Oy+ H [(M+H)']:
501,2070, theo thuc té: 501,2066.

Vi du 33¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-

carboxylic

Cl, O OH

M. W. 445,39 Cy4H6CIbN,0,.C,HF50;

Theo céach tuong tu véi phuong phap dugc moé ta trong Vi du 25a, tert-
butyl este clia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 33b (1 g, 2 mmol) dugc phan Ung véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,
4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-
metyl-pyrolidin-2-carboxylic dudi dang chét rin mau tréng (1,1 g, 98%).
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HRMS (ES*) m/z Theo tinh todn ddi vdi CasHasClN,O,+ H [M+H)™]:
445,1444, theo thuc té: 445,1443.

Vi du 33d

Piéu ché (3-hydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-

carboxylic

h _ OH
Cly o N

N%v
W
SN

M. W. 502,48 C,7H33CIN50,

Theo cach tuong ty voi phuong phdp dugc moé ta trong Vi du le, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 33¢ (0,4 g, 0,7 mmol) dugc phan tng v&i 3-amino-1-propanol (Aldrich) (0,4
g, 5,3 mmol), HATU (0,5 g, 1,3 mmol) va iPr,NEt (1 g, 7,7 mmol) trong CH,Cl,
(30 mL) & nhiét @ trong phong trong 24 gid dé tao ra (3-hydroxy-propyl)-amit
cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-2-metyl-pyrolidin-2-carboxylic dudi dang chét rin mau tring
(0,21 g, 60%).

HRMS (ES+) m/z Theo tinh toan déi voi Cy7H33CILN30, + H [(M+H)+]:
502,2023, theo thuc té: 502,2021.

Vi du 34a

Piéu ché hop chit trung gian tert-butyl este cua axit [2-Xyclopentyl-eth-(E)-

ylidenamino}-axetic

+.
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M. W. 22533 C;3HiNO;

Theo céach tuong tu vdi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,7 g, 5 mmol) dugc phan ing véi 2-xyclopentylaxetaldehyt
(Betapharma) (0,9 g, 8 mmol) trong CH,Cl, ¢ nhiét d6 trong phong trong 20 gid
dé tao ra tert-butyl este cua axit [2-xyclopentyl-eth-(E)-ylidenamino]-axetic duéi

dang dau khéng mau (1 g, 90%).
Vi du 34b

Piéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-

arboxylic
c, F 05 O%”
G\Q\H/O
/©““ A
cl N

M. W. 517,48 Cy3H3,CLFN;O;

Theo cach tuong tu vdi phuong phép dugec mé ta trong Vi du 1c, tert-
butyl este cia axit [2-xyclopentyl-eth-(E)-ylidenamino]-axetic dugc diéu ché
trong Vi du 34a (1 g, 4,4 mmol) dugc phan ung vdi (Z)-3-(3-clo-2-flo-phenyl)-
2-(4-clo-phenyl)-acrylonitril (0,9 g, 3 mmol) duoc diéu ché trong Vi du 26a,
AgF (1,3 g, 10 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (150 mL)
& nhiét do trong phong trong 24 gid dé tao ra tert-butyl este clia axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
xyclopentylmetyl-pyrolidin-2-arboxylic dudi dang bot mau tring (0,4 g, 26%).

Vi du 34¢

-100-



21212

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-

carboxylic
Cl\ F g, OH i
Y. F<, OH
_ NH
% 7
oy o]
|/ W
of N

M. W. 461,37 Cy4H»;C1,FN,0,.C,HF;0,

Theo cach tuong tuy vdi phuong phdp dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl) -
4-xyano-5-xyclopentylmetyl-pyrolidin-2-arboxylic dugc didu ché trong Vi du
34b (0,4 g, 0,77 mmol) dugc phan Ung v4i axit trifloaxetic trong diclometan &
nhiét d trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-
arboxylic dudi dang chét rin mau trang nga (0,5 g, 100%).

Vi du 34d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-

carboxylic

H
cl F OyN\/\g;OH

S
Wt
N

Cl N
M. W. 548,48 C,3H3,CLLEN;0;

Theo céach tuong ty voi phuong phap dugc moé ta trong Vi du 3b, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-xyclopentylmetyl-pyrolidin-2-arboxylic duoc diéu ché trong Vi du 34¢
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(0,4 g, 0,71 mmol) dugc phan ung voi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-
etylamin (0,2 g, 1,4 mmol), HATU (0,4 g, 1,1 mmol) va iPr,NEt (0,6 g, 4,7
mmol) trong CHCl; ¢ nhiét d6 trong phong trong 20 gid, sau d6 phan tng véi
dung dich nuéc HCI trong tetrahydrofuran & nhiét d4 trong phong trong 2 gi¢r dé
tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-carboxylic
dudi dang chét rin mau trang (0,14 g, 36%).

HRMS (ES*) m/z Theo tinh toan ddi v6i CosH3CLFN3Os+ H [(M+H)']:
548,1878, theo thuc té: 548,1880.

Vidy 35

Diéu ché (2-hydroxy-1,1-dimetyl-etyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 520,47 C;7H3,CIFN;0;

Theo céach tuong tu véi phuong phdp dugc md ta trong Vi du le, axit
trifloaxetic axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,2 g, 0,36 mmol) dugc phan tmg v§i 2-amino-2-metyl-1-propanol (Fluka)
(0,2 g, 2,2mmol), HATU (0,3 g, 0,78 mmol) va iPr,NEt (0,5 g, 3,8 mmol) trong
CH,Cl, (10 mL) & nhiét d¢ trong phong trong 24 git & tao ra (2-hydroxy-1,1-
dimetyl-etyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét
rin mau tring (0,17 g, 91%).
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HRMS (ES*) m/z Theo tinh toan doi v&i Ca7H3CLFN;O+ H [(M+H):
520,1929, theo thuc té: 590,1929.

Vi du 36

Diéu ché (3-hydroxy-2,2-dimetyl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 5345  CysH34Cl,FN;O,

Theo cach tuong tu véi phuong phap duge mod ta trong Vi du le, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,2 g, 0,36 mmol) duoc phan Umng véi 3-amino-2,2-dimetyl-1-propanol
(TCI-US) (0,2 g, 2 mmol), HATU (0,2 g, 0,5 mmol) va iPr,NEt (0,2 g, 1,6
mmol) trong CH,Cl, (20 mL) & nhiét d6 trong phong trong 20 gid dé tao ra (3-
hydroxy-2,2-dimetyl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic duéi dang chét rin mau tréng (0,16 g, 83%).

HRMS (ES*) m/z Theo tinh toan d6i v&i CagHssCLFN;O,+ H [(M+H)']:
534,2085, theo thuc té: 534,2084.

Vi du 37
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Diéu ché [2-(2-hydroxy-etoxy)-etyl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

OH

"~

H ~
Cl F o N0

M. W. 536,47 Cy7H3,C1,FN;0;5

Theo céach tuong tr vdi phuong phap dugc mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,3 g, 0,54 mmol) dugc phan tng véi 2-(2-aminoetyl)etanol (Aldrich) (0,15
g, 1,4 mmol), HATU (0,3 g, 0,75 mmol) va iPr,NEt (0,6 g, 4,8 mmol) trong
CH,Cl; (20 mL) & nhiét d trong phong trong 24 gid dé tao ra [2-(2-hydroxy-
etoxy)-etyl]-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét
rdn mau tring (0,18 g, 62%).

HRMS (ES*) m/z Theo tinh toan dbi v6i CosH3CLFN;Os+ H [(M+H)']:
536,1878, theo thuc té: 536,1877.

Vi du 38

Piéu ché (2-axetylamino-etyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 533,47 C,7H3CL.FN4O;

Theo cach tuong tu véi phuong phdp dugec mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,3 g, 0,54 mmol) dugc phan tng v&i N-axetyletylendiamin (Aldrich) (0,15
g, 1,5 mmol), HATU (0,3 g, 0,75 mmol) va iPr,NEt (0,6 g, 4,8 mmol) trong
CH:Cl: (20 mL) & nhiét d6 trong phong trong 24 gid dé tao ra (2-axetylamino-
etyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau
trang (0,24 g, 83%).

HRMS (ES*) m/z Theo tinh toén d6i v&i CosHs CLEN,Oy+ H [(M+H)*]:
533,1881, theo thyc té: 533,1882.

Vi du 39

Piéu ché (3-imidazol-1-yl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 556,51 Cy9H3,CLFNsO
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Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du le, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,2 g, 0,36 mmol) dugc phan ung véi 1-(3-aminopropopyl)imidazol
(Aldrich) (0,15 g, 1,2 mmol), HATU (0,3 g, 0,75 mmol) va iPr,NEt (0,5 g, 3,6
mmol) trong CH,Cl, (20 mL) & nhiét d6 trong phong trong 24 gir dé tao ra (3-
imidazol-1-yl-propyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi
dang chét rin mau trdng (0,19 g, 94%).

HRMS (ES*) m/z Theo tinh toan d6i vdi CaeH3,CLFNO + H [M+H)*]:
556,2041, theo thuc té: 556,2040.

Vi du 40

Pidu ché ((R)-4-hydroxy-3-metyl-butyl)-amit ctia axit rac-(2R,3S,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
Cl F o N~y O

M. W. 534,5 CysH34CI,FN3O;,

Theo céach tuong tu véi phuong phap dugc mo ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,16 g, 0,29 mmol) dugc phan tng vdi (R)-4-amino-2-metyl-1-butanol
(TCI-US) (0,1 g, 1 mmol), HATU (0,2 g, 0,5 mmol) va iPr,NEt (0,3 g, 2 mmol)
trong CH,Cl, (20 mL) & nhiét d6 trong phong trong 20 gid dé tao ra ((R)-4-
hydroxy-3-metyl-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
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4-(4-clo-phenyl)-4-xyano-5-(2,2-dimety!-propyl)-pyrolidin-2-carboxylic  dudi
dang chit rin mau tring (0,1 g, 65%).

HRMS (ES+) m/z Theo tinh todn dél vOi1 CasH34CLFN; O+ H [(M+H)+]Z
534,2085, theo thuc té: 534,2084.

Vi du 41

Diéu ché xyclopropylmetoxy-amit cta axit rac-(2R,3S,4R,585)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
cl. F 0¥N~o/\v
~NH

M. W. 518,46 C,7H30Cl:FN;0;

Theo cach tuong tu vdi phuong phap dugec mo ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,15 g, 0,27 mmol) dugc phan Ung véi O-xyclopropylmetylhydroxyamin
(HUHU Tech) (0,1 g, 1,1 mmol), HATU (0,2 g, 0,5 mmol) va iPr,NEt (0,3 g, 2
mmol) trong CH,Cl; (20 mL) & nhiét d§ trong phong trong 20 gitr dé tao ra
xyclopropylmetoxy-amit cuia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi
dang chét rin mau tring (30 mg, 21%).

HRMS (ES*) m/z Theo tinh todn déi véi CpsH3eCLFN;Ox+H [(M+H)']:
518,1772, theo thuc té: 518,1773.

Vi du 42a
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Diéu ché hop chit trung gian tert-butyl este cia axit rac-(2R,3R,4R,5S)-3,5-bis-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 527,88 Cz3H,5C13N,0;

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1Ic, tert-
butyl este cla axit {[1-(3-Clo-phenyl)-meth-(E)-yliden]-amino}-axetic dugc
diéu ché trong Vi du 32a (2 g, 7,6 mmol) dugc phan ung véi (Z)-3-(3-clo-
phenyl)-2-(4-clo-phenyl)-acrylonitril (0,55 g, 2 mmol) duoc diéu ché trong Vi
du 1b, AgF (1,3 g, 10 mmol), va trietylamin (1,9 g, 19 mmol) trong diclometan
(30 mL) & 50°C trong 20 gid d¢ tao ra tert-butyl este cua axit rac-
(2R,3R,4R,55)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-
carboxylic duéi dang bot mau tring (0,45 g, 44%).

HRMS (ES*) m/z Theo tinh toan dbi véi CasHysClsN,O, + H [M+H)']:
527,1055, theo thyc té: 527,1051.

Vi du 42b

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3,5-bis-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 471,77 Cy4H;7C13N,0,.C,HF;0,

Theo cach tuong tu véi phuong phép dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl) -
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4-xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 42a (0,45 g, 0,85
mmol) dugc phan tng véi axit trifloaxetic trong diclometan & nhiét d6 trong
phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,585)-3,5-bis-(3-clo-phenyl) -
4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic duéi dang chét rin mau tring
nga (0,49 g, 98%,).

HRMS (ES*) m/z Theo tinh todn dbi véi CaqH7CIsN,O2+ H [(M+H)':
471,0429, theo thuc té: 471,0429.

Vidu 42¢

Diéu ché [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cla axit rac-
(2R,3R,4R,58)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-

carboxylic

M. W. 598,96 C;3H;30CI3N;0;

Theo céach tuong tu véi phuong phap dugc mé ta trong Vi du 1le, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 42b (0,3 g, 0,5 mmol)
dugc phan ing v&i 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,3 g, 2
mmol), HATU (0,3 g, 0,75 mmol) va iPr,NEt (0,6 g, 4 mmol) trong CH,ClI; (30
mL) & nhiét d§ trong phong trong 20 giy ¢ tao ra [2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3R,4R,5S)-3,5-bis-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic duéi dang chét rin
mau tring nga (0,25 g, 83%).

HRMS (ES*) m/z Theo tinh toan d6i v&i Cs3HzeClsN;O5+ H [(M+H)']:
598,1426, theo thuc té: 598,1424.
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Vi du 42d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,58S)-3,5-bis-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 558,89 CyH,6CI3N;0;

Thém dung dich nuéc HCI (1N, 10 mL) vao dung dich chira [2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cta axit rac-(2R,3R,4R,5S)-3,5-bis-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 42¢ (0,4 g, 0,66 mol) trong tetrahydrofuran (10 mL). Hén hop phan
ng dugce khudy & nhiét do trong phong trong 2 gio, sau d6 dugc ¢6. Sau do
phén con lai dugc phan b gifra etyl axetat va nudc. Lép hitu co duge tach, rira
bﬁng nudc, dung dich nuée NaHCOjs bio hoa, nude mudi, 1am khod bz‘?mg MgSOyq,
dugc cb, 1am kho dudi 4p suit giam dé tao ra ((S)-3,4-dihydroxy-butyl)-amit ctua
axit rac-(2R,3R,4R,585)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,2 g, 89%).

HRMS (ES*) m/z Theo tinh toén déi véi CaogHosCLN3O3+ H [(M+H)']:
558,1113, theo thuc t&: 558,1110.

Vidu 43a

Diéu ché hop chit trung gian tert-butyl este cta axit [2-etyl-but-(E)-

ylidenamino]-axetic
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OT?I/
|

T

M. W. 213,32 C;;HNO;

Theo céch tuong tu véi phuong phap duge mo ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dugc phan Ung véi 2-etylbutyraldehyt (Aldrich)
(0,55 g, 5 mmol) trong CH,Cl> & nhiét d6 trong phong trong 18 gid dé tao ra
tert-butyl este cua axit [2-etyl-but-(E)-ylidenamino]-axetic dudi dang dau khéng
mau (1 g, 94%).

Vi du 43b

Piéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic

M. W. 487,5 Cy7H3,ClN>0,

Theo cach tuong tu véi phuong phap dugc moé ta trong Vi du 1le, tert-
buty! este clia axit [2-etyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 43a (1 g, 4,7 mmol) dugc phan tmg véi (Z)-3-(3-clo-phenyl)-2-(4-clo-
phenyl)-acrylonitril (0,91 g, 3,3 mmol) dugc diéu ché trong Vi du 1b, AgF (1,5
g, 12 mmol), va trietylamin (1,9 g, 19 mmol) trong 1,2-dicloetan (50 mL) &
nhiét d6 trong phong trong 18 gid dé tao ra tert-butyl este ciia axit rac-
(2R,3R,4R,5S)-3~(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-
pyrolidin-2-carboxylic duéi dang bot mau tring (1,1 g, 68%).
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Vi du 43¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic

Cl 0y OH

CI’C N

M. W. 431,37 Ci3H24C1:N,0,.C,HF;0,

Theo cach tuong tu v&i phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 43b
(1,1 g, 2,3 mmol) dugc phan Ung vai axit trifloaxetic trong diclometan & nhiét
d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dudi
dang chat rin mau tréng (1,2 g, 98%).

HRMS (ES*) m/z Theo tinh toan dbi v&i Caz HuCLN,O»+ H [(M+H)']:
431,1288, theo thuc té: 431,1286.

Vi du 43d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic

H
o OyN\/\g;OH

CI :

M. W. 518,48 C;7H3;3C12N303
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Theo céach tuong tu véi phuong phdp dugc mo ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-
4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 43¢
(0,55 g, 1 mmol) dugc phan tng voi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-
etylamin (0,2 g, 1,3 mmol), HATU (0,4 g, 1,1 mmol) va iPr,NEt (0,2 g, 1,5
mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20 gid, sau 6 phan tmg véi
dung dich nuéc HCl trong tetrahydrofuran & nhiét d6 trong phong trong 2 gitr dé
tao ra ((S)-3,4-dihydroxy-butyl)-amit cuia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dudi
dang chét rin mau tring (0,5 g, 96%).

HRMS (ES*) m/z Theo tinh toan d6i véi CpsH33CLIN;O5+ H [(M+H)']:
518,1972, theo thuc té: 518,1970.

Vi du 44a

Piéu ché ((S)-3 ,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
c, F wa\/\g:{OH

G\Q\Hk
/© " N

o] N
M. W. 536,47 C,y7H3,CLLFN;0;

Theo cach tuong tu véi phuong phap duge moé ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 26¢ (0,25g, 0,44 mmol) dugc phan ung védi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,2 g, 1,3 mmol), HATU (0,3 g, 0,79 mmol) va
iProNEt (0,5 g, 3,9 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid, sau
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d6 phéan ung v6i dung dich nuée HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gior dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau trang (0,21g, 89%).

HRMS (ES*) m/z Theo tinh toén dbi v&i Co7H3CILFN;Os+ H [(M+H)']:
536,1878, theo thuc té: 536,1875.

Vi dy 44b

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
cl F OyN\/\g;'OH

%
/© " N

cl N
M. W. 536,47 C,7H;3,CLL,FN30;

((S)-3,4-dihydroxy-butyl)-amit cia axit Rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,19 g) dugc tach bang phép séc ky khéng dbi ximg SFC dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ khéng
d6i xtng dudi dang chét rin mau tréng (85 mg, 45%) va ((S)-3,4-dihydroxy-
butyl)-amit cta axit (2S,3R,4SR,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng d6i ximg dudi dang

chét rin mau tring (81 mg, 43%).

Vi du 45

-114-



21212

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

>_\ OvN\/\( OH

\___/ NH
:g’\/l\

N

M. W. 504,46 C,6H3CIoN;0;5

Theo cach tuong tu véi phuong phap duge md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-
4-xyano-5-isobutyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 31¢ (0,4 g,
0,75 mmol) dugc phan tng véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
(0,25 g, 1,6 mmol), HATU (0,4 g, 1,1 mmol) va iPr,NEt (1 g, 7,8 mmol) trong
CH;Cl, & nhiét dd trong phong trong 20 gid, sau d6 phan Umg véi dung dich
nudc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gid dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic dudi dang chét rén
mau tring (0,4 g, 95%).

HRMS (ES*) m/z Theo tinh toan dbi véi CaeHs CLLN3Os+ H [(M+H)*]:
504,1815, theo thuc té: 504,1815.

Vi du 46a

Diéu ché hop chét trung gian tert-butyl este cia axit rac-(2R,3R,4R,5R)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

M. W. 473,45 C26H30C12N202
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Theo cach diéu ché tert-butyl este cla axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic nhu dugc
mo t4 trong Vi du 31b, thu dugc tert-butyl este cla axit rac-(2R,3R, 4R,5R)-3-
(3-clo-phenyl)-4-(4-clo-pheny!)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic duéi
dang san phém thir hai: bot mau trﬁng, Hiéu suét: 0,82 g, 24%.

HRMS (ES*) m/z Theo tinh toan ddi véi CasH3oCLN,O+ H [M+H)*]:
473,1757, theo thuc té: 473,1756.

Vi du 46b

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic

Cl O§¢OH
E F
NH F OH
) ',")\ F*‘é
& <
cl N

M. W. 417,34 CHx»ClN,0,.C,HF;0,

Theo céach tuong tu voi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este clia axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-isobutyl-pyrolidin-2-carboxylic dugc didu ché trong Vi du 46a (0,6 g,
1,3 mmol) dugc phéan g véi axit trifloaxetic trong diclometan & nhiét d6 trong
phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic duéi dang chit rin mau

trdng nga (0,6 g, 89%).
Vi du 46¢

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic
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M. W. 504,46 CyH; CLLN;0;

Theo céch tuong tu voi phuong phap dugc md ta trong Cée vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-
4-xyano-5-isobutyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 46b (0,6 g,
1,1 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
(0,3 g, 2 mmol), HATU (0,5 g, 1,3 mmol) va iPr,NEt (1,2 g, 9,3 mmol) trong
CH2Cl; ¢ nhiét d9 trong phong trong 20 gio, sau d6 phan Umg véi dung dich
nuéc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gio dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic duéi dang chit rén
mau tring (0,6 g, 95%).

HRMS (ES*) m/z Theo tinh toén dbi véi CasHsCLN;Os+ H [(M+H)*]:
504,1815, theo thuc té: 504,1816.

Vidu 47a

Diéu ché hop chét trung gian tert-butyl este ciia axit rac-(2R,3R,4R,5R)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic

=
G\QH
o0
Cl N

M. W. 4875 C;7H3CLN,O,

Theo cach diéu ché tert-butyl este cla axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic nhu
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dugc mdé ta trong Vi du 43b, thu duogc tert-butyl este cia axit rac-
(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-
pyrolidin-2-carboxylic duéi dang san phdm thir hai: bot mau tring, Hiéu suét,

0,26 g, 16%.
Vi du 47b

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic

Cl OVOH
E F
NH F OH
W, ?\‘é
& 5 C
Cl N

M. W. 431,37 Cy3 H24ClN,0,.C,HF;0,

Theo cach tuong tu véi phuong phdp duge md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 47a
(0,25 g, 0,5 mmol) dugc phan uing véi axit trifloaxetic trong diclometan & nhiét
do6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5R)-3- (3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic dudi
dang chit rin mau tréng nga (0,2 g, 73%).

HRMS (ES*) m/z Theo tinh todn déi véi Cp3HaCLN,Ox+ H [(M+H)']:
431,1288, theo thuc té: 431,1285.

Vi du 47¢

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic
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Theo cach tuong tr voi phuong phap duge mo ta trong Vi du 42e, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(1-etyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 47b (0,27 g,
0,5 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
(0,2 g, 1,3 mmol), HATU (0,4 g, 1,1 mmol) va iPr,NEt (0,4 g, 3 mmol) trong
CH,Cl, ¢ nhiét d trong phong trong 20 gid, sau d6 phan img véi dung dich
nuée HCI trong tetrahydrofuran & nhiét d trong phong trong 2 gio dé tao ra
((5)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5R)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic duéi dang chét
rdn mau trang (0,23 g, 88%).

HRMS (ES*) m/z Theo tinh toan déi véi CpH3CLN;Os+ H [(M+H)']:
518,1972, theo thuc té: 518,1971.

Vi du 48a

Piéu ché hop chit trung gian tert-buty] este ctia axit (1-etyl-propylidenamino)-

axetic

v
M

M. W. 199,16 C;iH21NO;
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Hdn hop cia glyxin tert-butyl este (Alfa) (0,66 g, 10 mmol) va 3-pentanon
(6 g, 70 mmol) trong etanol (6 mL) dugc gia nhiét & 110°C trong éng gin kin
trong 48 gid. Hdn hop phan tmg dugc ¢6 va lam khé trong chdn khéng dé tao ra
tert-butyl este clia axit (1-etyl-propylidenamino)-axetic thé dudi dang dau khong
mau (1,0 g). San phdm thé chira glyxin tert-butyl este khéng phan tng va dugc

st dung ma khong cén tinh ché thém.
Vi du 48b

Piéu ché hop chét trung gian tert-butyl este cta axit rac-(2R,3R,4R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic

cl o§_,07(
Jon"

Cl N
M. W. 473,45 CyH3,CIoN,0,

Theo céch tuong ty véi phuong phap duge mod ta trong Vi du 1le, tert-
butyl este cuia axit (1-etyl-propylidenamino)-axetic thd dugc diéu ché trong Vi
du 48a (1,2 g, 6 mmol) dugc phan ung vdi (Z)-3-(3-clo-phenyl)-2-(4-clo-
phenyl)-acrylonitril (0,7 g, 2,5 mmol) dugc diéu ché trong Vi du 1b, AgF (19 g,
15 mmol), va trietylamin (2,5 g, 25 mmol) trong 1,2-dicloetan (130 mL) & nhiét
d6 trong phong trong 10 gid dé tao ra tert-butyl este cua axit rac-(2R,3R,4R)-3-
»(3-clo-phenyl)-4-(4-clo-phenyl)—4-xyano-5,5-dietyl-pyrolidin-2-carboxylic dudi
dang gém mau vang (0,33 g, 28%)).

Vi du 48¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R)-3-(3-clo-

phenyl)-4-(4-clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic
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C\  0gOH i

NH  F~L_OH

Jo RN
\\
Cl N

M. W. 417,34 CxH,,CI:N,0,.C;HF;0,

Theo cach tuong tu vdi phuong phap dugc moé ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5,5-dietyl-pyrolidin-2-carboxylic dugc didu ché trong Vi du 48c (0,33 g, 0,7
mmol) dugc phan ung véi axit trifloaxetic trong diclometan & nhiét d6 trong
phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic dudi dang bot mau tring nga
(0,35 g, 96%).

HRMS (ES*) m/z Theo tinh ton déi véi CHaCLN,Op+ H [(M+H)']:
417,1131.0429, theo thuc té: 417,1132.

Vi du 48d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic

H
Cl, o N~ OH
: OH
NH
/@'““ N
cl N

M. W. 504,46 C6H31Cl2N303

Theo cach tuong ty vdi phuong phap duge md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
xyano-5,5-dietyl-pyrolidin-2-carboxylic dugc didu ché trong Vi du 48c¢ (0,33 g,
0,62 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin
(0,15 g, 1 mmol), HATU (0,34 g, 0,89 mmol) va iPr,NEt (1 g, 7,8 mmol) trong
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CH,Cl, & nhiét d6 trong phong trong 20 gid, sau d6 phan tng véi dung dich
nudc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gio dé tao ra
((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic duéi dang chét rén mau
tréng nga (0,4 g, 95%).

HRMS (ES*) m/z Theo tinh toan ddi véi CaHs CLN;O3+ H [M+H)*]:
504,1815, theo thuc té: 504,1815.

Vi du 49a

Piéu ché hop chit trung gian [2-metyl-prop-(E)-ylidenamino]-axetic tert-butyl

este cua axit
OTOX
N
kf
M. W. 185,27 C;oHisNO,

Theo cach tuong tu véi phuong phap dugc moé ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dugc phan Gng véi isobutyraldehyt (Aldrich)
(0,4 g, 5 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gi dé tao ra tert-
butyl este cuia axit [2-metyl-prop-(E)-ylidenamino]-axetic duéi dang diu khong
mau (0,9 g, 97%).

Vi du 49b

Piéu ché hop chét trung gian tert-butyl este cia axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic
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Theo cach tuong tu véi phuong phap duge md ta trong Vi du 1c, tert-
butyl este cua axit [2-metyl-prop-(E)-ylidenamino]-axetic dugc didu ché trong
Vi du 49a (1 g, 5,4 mmol) dugc phan ‘mg voi (Z)-3-(3-clo-phenyl)-2-(4-clo-
phenyl)-acrylonitril (0,85 g, 3,1 mmol) dugc diéu ché trong Vi du 1b, AgF (1,5
g, 12 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (100 mL) & nhiét
dd trong phong trong 20 gi¢r dé tao ra tert-butyl este cta axit rac-(2R,3R,4R,5S)-
3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic
duéi dang bot mau tring (0,64 g, 45%).

Vi du 49c¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic

M. W. 403,31 C,1H0CI2N20,.C,HF30;

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este clia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-isopropyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 49b (0,64
g, 1,4 mmol) dugc phan ung vdi axit trifloaxetic trong diclometan & nhiét d6
trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic dudi dang chét rén
mau tring nga (0,7 g, 100%).
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HRMS (ES+) m/z Theo tinh toan df)l voi1 C1HyoCLLN,O>+ H [(M+H)+]
403,0975, theo thuc té: 403,0974.

Vi du 49d

Didu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic

H
cl OyN\/\g;OH

G\Q‘H(
oS

Cl N

M. W. 490,43 C,5H29C1N;05

Theo céch tuong ty véi phuong phap duge mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-
4-xyano-5-isopropyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 49¢ (0,5
g, 0,97 mmol) dugc phan Ung vdi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-
etylamin (0,25 g, 1,7 mmol), HATU (0,5 g, 1,3 mmol) va iPr,NEt (1 g, 7,8
mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20 gid, sau d6 phan ing véi
dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gid dé
tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic dudi dang
chét rin mau tring (0,25 g, 52%).

HRMS (ES*) m/z Theo tinh todn d6i vdi CasHaoCLN;O3+ H [(M+H)']:
490,1659, theo thuc té: 490,1657.

Vi du 50a

Diéu ché hop chit trung gian tert-buty! este cua axit {[1-xyclohexyl-meth-(E)-

yliden]-amino }-axetic
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OT:X
|

e

M. W. 225,33 C;3H23NO;

Theo cich twong tu véi phuong phdp duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dugc phan Umg védi xyclohexancarbaldehyt
(Aldrich) (0,6 g, 5 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gid dé
tao ra tert-butyl este cia axit {[l-xyclohexyl-meth-(E)-yliden]-amino}-axetic

dudi dang dau khéng mau (1,2 g, 100%).
Vi du 50b

Piéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,58S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic

M. W. 499,49 Cy3H;3,CL2N,0;

Theo céach tuong tu véi phuong phap dugc md ta trong Vi du 1c, tert-
butyl este cia axit {[1-xyclohexyl-meth-(E)-yliden]-amino}-axetic dugc diéu
ché trong Vi du 50a (1,2 g, 5,3 mmol) dugc phan ung véi (Z)-3-(3-clo-phenyl)-
2-(4-clo-phenyl)-acrylonitril (1 g, 3,7 mmol) dugc diéu ché trong Vi du 1b, AgF
(1,5 g, 12 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (100 mL) &
nhiét do trong phong trong 20 gior dé tao ra tert-butyl este cla axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-
pyrolidin-2-carboxylic dudi dang bot mau tring (0,69 g, 38%).
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Vi du 50c¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic

Cl 0y OH

JOR 0
Cl N

M. W. 44338 Cy4H,4ClN,0,.CoHF;0;

Theo cach tuong tu véi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-xyclohexyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 50b
(0,69 g, 1,4 mmol) dugc phan ing vdi axit trifloaxetic trong diclometan & nhiét
do trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic dudi
dang chét rin mau tring nga (0,8 g, 100%).

HRMS (ES*) m/z Theo tinh toan dbi véi CaqHayCLN,O+ H [(M+H)':
443,1288, theo thuc té: 443,1286.

Vi du 50d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic

H
cl OQ’,N\/\g;OH

M. W. 530,49 C,3H33CI2N30;3
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Theo cach tuong tu vdi phuong phdp duge mod ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-
4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 50c
(0,5 g, 0,76 mmol) dugc phan Ung voi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-
etylamin (0,3 g, 2 mmol), HATU (0,4 g, 1,1 mmol) va iPr,NEt (0,9 g, 7 mmol)
trong CH,Cl, & nhiét dd trong phong trong 20 gid, sau d6 phan tmg v4i dung
dich nudc HCI trong tetrahydrofuran & nhiét d trong phong trong 2 gior dé tao
ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R, 3R,4R,5 S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin -2-carboxylic duéi dang chét
rdn mau tring (0,25 g, 62%).

HRMS (ES*) m/z Theo tinh toan d6i véi CasHssCLN3Os+ H [(M+H)']:
530,1972, theo thyuc té: 530,1971.

Vidu Sla

Piéu ché hop chit trung gian tert-butyl este cua axit [2,2-dimetyl-prop-(E)-

ylidenamino]-axetic
N

|*

M. W. 199,16 Ci1H1NO;

Theo céch tuong tu véi phuong phap dugc mé ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dugc phan g vdi trimetylaxetaldehyt (Aldrich)
(0,42 g, 5 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gitr dé tao ra
tert-butyl este cua axit [2,2-dimetyl-prop-(E)-ylidenamino]-axetic duéi dang déu
khéng mau (1,0 g, 100%).

Vi du 51b
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Diéu ché hop chét trung gian tert-butyl este clia axit rac-(2R,3S,4R,5S)-5-tert-
butyl-3-(3-clo-2-flo-pheny!)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

Cl F 0g0
ut

M. W. 491,44 CysH29ClLFN,O,

Theo cach twong ty véi phuong phdp dugc mod ta trong Vi du 1Ic, tert-
butyl este clia axit [2,2-dimetyl-prop-(E)-ylidenamino]-axetic dugc diéu ché
trong Vi du 51a (1 g, 5 mmol) dugc phan ung véi (Z)-3-(3-clo-2-flo-phenyl)-2-
(4-clo-phenyl)-acrylonitril (0,8 g, 2,7 mmol) dugc diéu ché trong Vi du 26a,
AgF (1,5 g, 12 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (50 mL)
& nhiét d6 trong phong trong 24 gid dé tao ra tert-butyl este cua axit
(2R,38,4R,58)-5-tert-Butyl-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-
pyrolidin-2-carboxylic duéi dang bot mau tring (0,4 g, 30%).

Vi du 51c

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-tert-
butyl-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 435,33 CyH,CLLFN,0,.C,HF;0,
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Theo cach tuong ty v&i phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-5-tert-Butyl-3-(3-clo-2-flo-phenyl)-4-(4-
clo-phenyl)-4-xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 51b (0,3
g, 0,6 mmol) dugc phan Umg véi axit trifloaxetic trong diclometan & nhiét do
trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-tert-Butyl-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang
chat rin mau tréing nga (0,4 g, 100%).

HRMS (ES*) m/z Theo tinh toén dbi v&i CoHaCL,FN,O2+ H [(M+H)']:
435,1037, theo thuc té: 435,1036.

Vi du 51d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-tert-
butyl-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

H
cl F OYN\/\g;OH

AN

M. W. 522,45 CyH30CI.FN30;

Theo céach tuong tu vdi phuong phdp dugc md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc diéu ché
trong Vi du S1c (0,4 g, 0,73 mmol) dugc phan Umg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,2 g, 1,3 mmol), HATU (0,3 g, 0,79 mmol) va
iProNEt (0,6 g, 4,7 mmol) trong CH>Cl, & nhiét d6 trong phong trong 20 gid, sau
d6 phan ung véi dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-
(2R,35,4R,5S)-5-tert-butyl-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-
pyrolidin-2-carboxylic duéi dang chit rén mau tring (0,22 g, 58%).
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HRMS (ES*) m/z Theo tinh toan ddi véi CasH3CLFN;Os+H [(M+H)']:
522,1721, theo thuc té: 522,1719.

Viduy 52a

Piéu ché hop chét trung gian (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-

acrylonitril

M. W. 310,13 C;sH;CLLF;N

Theo cach tuong tir véi phuong phép duge mé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (5 g, 30 mmol) dugc phan tmg véi 3-clo-2-flobenzaldehyt
(5 g, 32 mmol), dung dich metanol (25% khdi lwgng) gdm natri metoxit (21 mL,
92 mmol) trong metanol (200 mL) & 45°C trong 5 gio dé tao ra (Z)-3-(3-clo-2-
flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril dudi dang bot mau tring (9 g,
97%).

Vi du 52b

Piéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

cl F OYOX
%
LN

Cl F N

M. W. 523,46 C,7H;0Cl; F2N,0O,
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Theo cach tuong ty vdi phuong phép duge md ta trong Vi du lc, tert-
butyl este clia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,3 g, 11 mmol) duoc phan tmg v&i (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-
2-flo-phenyl)-acrylonitril (2,5g, 8 mmol) dugc diéu ché trong Vi du 52a, AgF
(0,7 g, 5,5 mmol), va trietylamin (2,9 g, 29 mmol) trong diclometan (200 mL) &
nhiét d6 trong phong trong 18 gid dé tao ra tert-butyl este clia axit rac-
(2R,38,4R,58)-3-(3-Clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (3 g, 64%).

Vidu 52¢

Piéu ché hop chit trung gian carboxylic axit trifloaxetic axit rac-(2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-

Cl. F OYOH
7 F
NH F OH
%Nk F*g
\\
Cl F N

M. W. 467,35 Cy3HxClLF2N,0,.CoHF;0;

Theo cach tuong tu véi phuong phap duge md ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 52b (0,4 g, 0,8 mmol) dugc phan Ung véi axit trifloaxetic trong
diclometan & nhiét d§ trong phong dé tao ra axit trifloaxetic axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chat rin mau tring (0,5 g,
100%).

HRMS (ES+) m/z Theo tinh toan dél voi C23 gi(‘,zzClezNzOz‘f“ H [(M+H)+]I
467,1099, theo thuc té: 467,1098.
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Vi du 52d

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

- }-i ~
Y OH
NH
LS

Ci FN

M. W. 554,46 Cy7H3,CI,F2N30;

Theo cach tuong tu véi phuong phap dugc mé ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 52¢ (0,4 g, 0,69 mmol) dugc phan tmg va6i 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,25 g, 1,7 mmol), HATU (0,35 g, 0,92 mmol) va
iProNEt (0,75 g, 5,8 mmol) trong CH>Cl, & nhiét d trong phong trong 20 gid,
sau d6 phéan Umg v6i dung dich nudc HCI trong tetrahydrofuran & nhiét dé trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano ~ -5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau trang (0,26 g,
84%).

HRMS (ES+) m/z Theo tinh toan dél voi Cy7H31ClLFaN;3O3+ H [(M+H)+]Z
554,1784, theo thuc té: 554,1783.

Vi du 52e

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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cl F OVH\/\g\OH
H H

2o
o

M. W. 554,46 CyH;,Cl,F2N304

((S)-3,4-dihydroxy-butyl)-amit cia axit Rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,3g) dugc tach bing phép sic ky khong dbi xtmg SFC dé tao ra
((S)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khong d6i xtmg dudi dang chit rin mau tring (120 mg, 40%) va ((S)-3,4-
dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

ximg dudi dang chat rin mau tring (121 mg, 40%).
Vi du 53a

Piéu ché hop chit trung gian tert-butyl este cla axit rac-(2S,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

c, F o 07(
%
foe

of F N

M. W. 523,46 Cy7H30CLL.F2N20;

Theo diéu ché tert-butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic nhu duge md ta trong Vi du 52b, thu dugc tert-butyl este cua axit

rac-(25,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
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(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic du¢i dang san phdm tht hai: bot
mau tring (0,98 g, 21%).

Vi du 53b

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
cl, F o OH
F
NH F<_ OH
%W FHO
W
(of F N

M. W. 467.35 Cy3 Hy,Cl,F2N,0,.C,HF;0,

Theo cach tuong ty véi phuong phap duge mo ta trong Vi du 25a, tert-
butyl este cla axit rac-(2S,3S,4R,5 S)-3-(3-clo-2-ﬂo-phenyl)-4-(4-clo-2-ﬂo;
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 53a (0,4 g, 0,8 mmol) dugc phan tmg véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(28,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,5 g,
100%).

HRMS (ES™) m/z Theo tinh toan d6i voi Ca3HClLFaN,Ox+ H [M+H)]:
467,1099, theo thuc té: 467,1099.

Vi du 53¢
Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2S,3S,4R,58)-3-(3-clo-2-

flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Theo cach tuong tu véi phuong phap duge mo ta trong Cac vi du 42c¢,
42d, axit trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc diéu
ché trong Vi du 53b (0,3 g, 0,5 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1 mmol), HATU (0,3 g, 0,79 mmol) va
iProNEt (0,4 g, 3,1 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid, sau
d6 phan tmg véi dung dich nudc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(25,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano  -5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (0,26 g,
94%).

HRMS (ES*) m/z Theo tinh toan d6i v&i Cy7H3,CLF,N3Os+ H [(M+H)*]:
554,1784, theo thuc té: 554,1782.

Vi dy 54a

Diéu ché hop chét trung gian (Z)-2-(4-brom-phenyl)-3-(3-clo-2-flo-phenyl)-

acrylonitril

M. W. 336,59 C;sHsBrCIFN
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Theo cach tuong tu vdi phuong phip duge mé ta trong Vi du 1b, 4-
bromphenylaxetonitril (Aldrich) (4,5 g, 23 mmol) dugc phan tmg véi 3-clo-2-
flobenzaldehyt (5,2 g, 33 mmol), dung dich metanol (25% khdi luong) gdm natri
metoxit (15 mL, 66 mmol) trong metanol (150 mL) & 50°C trong 3 gi¢ dé tao ra
(Z)-2-(4-brom-phenyl)-3-(3-clo-2-flo-phenyl)-acrylonitril dudi dang b6t mau
tring (7,8 g, 100%).

Vi du 54b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,38S,4R,5S)-4-(4-
brom-phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

M. W. 549,92 C27H31BrClFN202

Theo cach tuong tu v&i phuong phap dugc mé ta trong Vi du 1c, tert-
butyl este cia axit [3,3-dimetyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong
Vidu 1a (1,1 g, S mmol) dugc phan tng véi (Z)-2-(4-brom-phenyl)-3-(3-clo-2-
flo-phenyl)-acrylonitril (1,2 g, 3,6 mmol) dugc diéu ché trong Vi du 54a, AgF
(1,3 g, 10 mmol), va trietylamin (2 g, 20 mmol) trong diclometan (100 mL) &
nhiét 46 trong phong trong 3 gid dé tao ra tert-butyl este cia axit rac-
(2R,3S,4R,5S)-4-(4-brom-phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,1 g, 56%).

Vi du 54c¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-brom-
phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Theo céch tuong tu voi phuong phdp dugc mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-4-(4-brom-pheny1)-3-(3-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 54b (1,1 g, 2 mmol) dugc phan Gng véi axit trifloaxetic trong diclometan &
nhiét do trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-
brom-phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic dudi dang chét rin mau tring nga (1,2 g, 99%).

HRMS (ES*) m/z Theo tinh toan ddi v&i Cys gigsBrCIFN,Ox+ H [(M+H)"]:
493,0688, theo thuc té: 493,0689.

Vi du 54d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-4-(4-brom-
phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
Cl, F o N~~~ OH
z OH
%
o
Br N

M. W. 580,92 C27H32BI‘C1FN303

Theo céach tuong tu véi phuong phép duge moé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-brom-phenyl)-3-(3-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 54¢ (0,3 g, 0,49 mmol) dugc phan Umg vdéi 2-((S)-2,2-dimetyl-
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[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1 mmol), HATU (0,23 g, 0,6 mmol) va
iProNEt (0,4 g, 3,1 mmol) trong CH>Cl, & nhiét d6 trong phong trong 20 gid, sau
do phéan ung véi dung dich nudc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gior dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(2R,38,4R,585)-4-(4-brom-phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (0,18 g,
63%).

HRMS (ES*) m/z Theo tinh toan dbi véi Cp;H3,BrCIFN;05+ H [M+H)"]:
580,1373, theo thuc té: 580,1372

Vi duy 55a

Pidu ché hop chét trung gian (Z)-3-(3-clo-2-flo-phenyl)-2-(4-flo-phenyl)-

acrylonitril

M. W. 275,69 C;sHgCIF,N

Theo cach tuong ty voi phuong phap dugec md ta trong Vi du 1b, 4-
flophenylaxetonitril (Aldrich) (3,5 g, 26 mmol) dugc phan tng véi 3-clo-2-
flobenzaldehyt (5,3 g, 34 mmol), dung dich metanol (25% khéi luong) gém natri
metoxit (15 mL, 66 mmol) trong metanol (200 mL) & 50°C trong 3 gi&r dé tao ra
(Z)-3-(3-clo-2-flo-phenyl)-2-(4-flo-phenyl)-acrylonitril duéi dang bot mau tring
(5,7 g, 80%).

Vi du 55b
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Piéu ché hop chét trung gian tert-butyl este ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-4-(4-flo-phenyl)-pyrolidin-2-

carboxylic

M. W. 489,01 C,7H;,CIF2N,0,

Theo céch tuong tu vdi phuong phdp duge mo ta trong Vi du 1c, tert-
butyl este cla axit [3,3-dimetyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong
Vi du 1a (1,1 g, 5 mmol) duoc phan ting voéi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-
flo-phenyl)-acrylonitril (1,25 g, 4,5 mmol) dugc didu ché trong Vi du 55a, AgF
(1,6 g, 13 mmol), va trietylamin (1,6 g, 16 mmol) trong diclometan (100 mL) &
nhiét d6 trong phong trong 5 gid dé tao ra tert-butyl este cla axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-
phenyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,6 g, 72%).

Vidu 55¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-

carboxylic

M. W. 432,90 Cy3H2;CIF2N,0:.C,HF;0,

Theo cach tuong tu vdi phuong phap duge mo ta trong Vi du 25a, tert-
butyl este cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-
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dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 55b (1,6 g, 3,3 mmol) dugc phan Ung vdi axit trifloaxetic trong diclometan
& nhiét do trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-

carboxylic dudi dang chét rin mau tréng (1,7 g, 94%).
Vi du 55d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-

carboxylic

H
cl F o§,NJ\g:10H

%
w
oS

F N

M. W. 520,02 C,7H3,CIF;N;0;

Theo cach tuong ty voi phuong phap duge mo ta trong Vi du 42e, axit
trifloaxetic  axit  rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du S5¢ (0,4 g, 0,73 mmol) dugc phan uing vdi 2-((S)-2,2-dimetyl-[1,3]dioxolan-
4-yl)-etylamin (0,2 g, 1,4 mmol), HATU (0,3 g, 0,8 mmol) va iPr,NEt (0,6 g,
4,6 mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20 gi®, sau d6 phan mg
v6i dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2
gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-

carboxylic dudi dang chat rdn mau tréng (0,21 g, 55%).

HRMS (ES*) m/z Theo tinh toan ddi v&i CyyHynClFaN;O5+ H [(M+H)']:
520,2173, theo thyc té: 520,2175.

Vi du S6a
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Diéu ché hgp chét trung gian (Z)-3-(3-Clo-2-flo-phenyl)-2-(2,4-diclo-phenyl)-

acrylonitril

M. W. 326,59 C;sH;CIFN

Theo céch tuong tuy véi phuong phap duge mé ta trong Vi du 1b, 2, 4-
diclobenzyl xyanua (6 g, 32 mmol) dugc phén {mg véi 3-clo-2-flobenzaldehyt
(6 g, 38 mmol), dung dich metanol (25% khdi luong) gdm natri metoxit (30 mL,
131 mmol) trong metanol (200 mL) & 50°C trong 3 gid dé tao ra (Z)-3-(3-clo-2-
flo-phenyl)-2-(2,4-diclo-phenyl)-acrylonitril duéi dang bot mau tring (7 g, 67%).

Vi du 56b

Piéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

cL F OYOX
%
L

A\
Cl cI N

M. W. 539,91 C27H30CI3FN,O,

Theo cach tuong ty véi phuong phap duge mé ta trong Vi du 1e, tert-
butyl este cta axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan ung vai (Z)-3-(3-clo-2-flo-phenyl)-2-(2,4-
diclo-phenyl)-acrylonitril (2,2 g, 6,7 mmol) duoc diéu ché trong Vi du 56a, AgF
(2 g, 16 mmol), va trietylamin (5 g, 50 mmol) trong diclometan (200 mL) &
nhiét do trong phong trong 20 gir dé tao ra tert-butyl este cia axit rac-
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(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-2,2 -
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (2,4 g, 66%).

Vi du 56¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

cl F 0 OH -
F F OH
NH
W ;'k‘c()
TN
Cl CIN

M. W. 483,80  Cy3H,,Cl3FN20,.C,HF30,

Theo cach tuong tu véi phuong phdp duge mé ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-xyano-4-(2,4-
diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 56b (2,4 g, 7,4 mmol) dugc phan Ung véi axit trifloaxetic trong
diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (2,7 g,
100%).

Vi du 56d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
ci F OYN\/\g;lOH

%
L

(o] c N

-142-



21212

M. W. 570,92 C,7H3,CL13FN;0;

Theo céach tuong ty véi phuong phap dugec mod ta trong Cac vi du 42c¢,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-xyano-4-
(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du S6¢ (0,6 g, 1 mmol) dugc phan Ung vé&i 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,3 g, 2 mmol), HATU (0,5 g, 1,3 mmol) va
iPr,NEt (0,9 g, 7 mmol) trong CH,Cl, & nhiét d9 trong phong trong 20 gid, sau
d6 phan g véi dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,5 g,
88%).

HRMS (ES*) m/z Theo tinh toan déi v&i Cy7Hs ClFN;Os+ H [(M+H)*]:
570,1488, theo thyc té: 570,1487.

Vi du 56e

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
cl, F o N~"Y"OH
z OH

M. W. 570,92 Cy7H31CI3FN;03

((S)-3,4-dihydroxy-butyl)-amit ctia axit Rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
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carboxylic (0,5 g) dugc tach bing phép sic ky khong dbi xtimg SFC dé tao ra
((S)-3,4-dihydroxy-butyl)-amit cla axit (2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

khong db6i xtimg dudi dang chit rin méu tréng (200 mg, 40%) va ((S)-3,4-
dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-xyano-
4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong ddi

xtng dudi dang chit rin mau trang (220 mg, 44%).
Vidy 57a

Diéu ché hop chét trung gian (2)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-metyl-
phenyl)-acrylonitril

M. W. 306,17 C;¢HoClL,FN
Buoéc A.

Hon hop ctia rugu 4-clo-2-metylbenzyl (Aldrich) (5 g, 32 mmol) trong
thionyl clorua (20 mL) duoc gia nhiét & hdi luu (100°C) trong 30 phut. Hn hop
dugc lam ngudi dén nhiét d6 trong phong va dugc ¢6. Phan con lai duge pha
lodng bing etyl axetat, rira bing dung dich nudc bdo hoa NaHCO;, nude, nuée
mudi, 1am khé bang MgSO,, va dugc cd dé tao ra 4-clo-2-metylbenzyl clorua

dudi dang diu mau vang (5,2 g, 93%).
Buwéc B.

Thém dung dich nuée (30 mL) gébm KCN (5 g, 77 mmol) vao dung dich
chura 4-clo-2-metylbenzyl clorua (5,2 g, 30 mmol) trong etanol (40 mL) & nhiét
d6 trong phong. Hon hop phan mg sau d6 dugc gia nhiét & 100°C trong 2 gid.
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Hbn hop dugc 1am ngudi dén nhiét do trong phong va dugc cb. Phin con lai
dugc phan bd giira etyl axetat va nudc. Lép hitu co duogc tach, dugc cd. Phan
con lai dugce tinh ché bang phép sic ky (EtOAc:cac hexan=1; 10, sau d6 1:4) dé
tao ra 4-clo-2-metylbenzyl xyanua dudi dang ddu mau vang (3,5 g, 66%).

Buwoc C

Theo céach tuong tu vdi phuong phap dugc md ta trong Vi du 1b, 4-clo-2-
metylbenzyl xyanua (3,5 g, 21 mmol) dugc phan Ung véi 3-clo-2-
flobenzaldehyt (5 g, 32 mmol), dung dich metanol (25% khéi luong) gém natri
metoxit (15 mL, 66 mmol) trong metanol (100 mL) & 50°C trong 5 gi¢r dé tao ra
(Z2)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-metyl-phenyl)-acrylonitril duéi dang bot
mau tring (4 g, 62%).

Vidu 57b

Piéu ché hop chit trung gian tert-butyl este cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

cl, F OV—OX

%
W

CI/Q N

M. W. 519,49 Cy3H33C1,FN,O,

Theo cach tuong tu véi phuong phdp dugc md ta trong Vi du 1ec, tert-
butyl este cla axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng vai (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-
2-metyl-phenyl)-acrylonitril (2,3 g, 7,5 mmol) duoc didu ché trong Vi du 57a,
AgF (1,3 g, 10 mmol), va trietylamin (2,8 g, 28 mmol) trong diclometan (100
mL) & nhiét dd trong phong trong 20 gid dé tao ra tert-butyl este clia axit rac-
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(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,9 g, 49%).

Vidu 57¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

cl, F o OH
% F
NH F OH
/CL\\
cl N

M. W. 463,38 C24H25C12FN202.C21‘IF302

Theo cach twong ty véi phuong phdp dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metyl-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 57b (1,9 g, 3,7 mmol) dugc phéan tng véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,
35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chat rin mau tring (2,1 g,
98%).

Vidu 57d

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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M. W. 550,50 CaH34CLFN3;O;

Theo céch tuong tr véi phuong phap duoc mo ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5$)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 57¢ (0,4 g, 0.69 mmol) duge phan ing véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,2 g, 1,4 mmol), HATU (0,4 g, 1,1 mmol) va
iProNEt (0,8 g, 6,2 mmol) trong CH>Cl, & nhiét dd trong phong trong 20 gid, sau
dd phén umg véi dung dich nudc HCI trong tetrahydrofuran & nhiét dd trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(2R,385,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (0,29 g,
76%).

HRMS (ES*) m/z Theo tinh toan ddi v&i CasH3CLFN;Os+ H [(M+H)*):
550,2034, theo thuc té: 550,2036.
Vidu 58a

Piéu ché hop chit trung gian (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-metoxy-
phenyl)-acrylonitril

M. W. 322,17 C;¢H,CILFNO
Buworc A.

Theo céch tuong tu véi phuong phap dugec mo ta trong Vi du 57 Buéce A,

rugu 4-clo-2-metoxybenzyl (Aldrich) (4,9 g, 28 mmol) dugc phan Ung véi
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thionyl clorua (20 mL) dé tao ra 4-clo-2-metoxybenzyl clorua dudi dang chét

ran mau tring (5,1 g, 95%).
Buéc B

Theo cach twong ty v&i phuong phép duge md ta trong Vi du 57 Buéce B,
4-clo-2-metoxybenzyl clorua (5,1 g, 27 minol) dugc phan tng véi NaCN (3 g,
61 mmol) trong etanol (40 mL) va nuéc (20 mL) & 100°C trong 8 gidr dé tao ra
4-clo-2-metoxybenzyl xyanua duéi dang dau khéng mau (1,8 g, 36%)

Bwoe C

Theo céch tuong tir véi phuong phéap duge mé ta trong Vi du 1b, 4-clo-2-
metoxybenzyl xyanua (1,8 g, 10 mmol) dugc phan ung véi 3-clo-2-
flobenzaldehyt (2 g, 13 mmol), dung dich metanol (25% khéi lwong) gdm natri
metoxit (15 mL, 66 mmol) trong metanol (50 mL) & 50°C trong 2 gir dé tao ra
(Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-metoxy-phenyl)-acrylonitril duéi dang bot
mau tring (2,1 g, 65%).

Vi du 58b

Diéu ché hop chit trung gian tert-butyl este ciia axit rac-(2S,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

M. W. 535,49  CyxH3;CLFN,O;

Theo cach tuong tu véi phuong phap dugc mé ta trong Vi du 1c, tert-
butyl este ctia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi

du 1a (2,1 g, 10 mmol) dugc phan ung vdi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-
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2-metoxy-phenyl)-acrylonitril (1,8 g, 5,6 mmol) dugc diéu ché trong Vi du 58a,
AgF (1,7 g, 13 mmol), va trietylamin (2,8 g, 28 mmol) trong diclometan (100
mL) & nhiét do trong phong trong 24 git dé tao ra tert-butyl este cia axit rac-
(28,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,8 g,
60%).

Vi du 58¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl FO OH
F
NH F OH
OO
Cl

M. W. 47938  Cy4H,5ClLFN,05.C,HF30,

Theo cach tuong tu véi phuong phap dugc moé ta trong Vi du 25a, tert-
butyl este cda axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metoxy-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duge diéu ché
trong Vi du 58b (1,3 g, 2,4 mmol) dugc phan ung vdi axit trifloaxetic trong
diclometan & nhiét dd trong phong dé tao ra axit trifloaxetic axit rac-
(28,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (1,5 g,
100%).

Vi du 58d
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Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac~(2S,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

H
Cl, F oo N~ OH
OH

%
L

O N
]

M. W. 566,50 Cy3H34C1L,FN;0,4

Theo céch tuwong tu voi phuong phdp dugc md ta trong Cée vi du 42c,
42d, axit trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ dugc
diéu ché trong Vi du 58¢ (0,4 g, 0,67 mmol) dugc phan tmg véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,25 g, 1,7 mmol), HATU (0,4 g, 1,1
mmol) va iPr;NEt (0,6 g, 4,7 mmol) trong CH,Cl, & nhiét dd trong phong trong
20 gid, sau d6 phan tmg véi dung dich nuéc HCI trong tetrahydrofuran & nhiét
do trong phong trong 2 gitr dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(28,35,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,23
g, 61%).

HRMS (ES*) m/z Theo tinh toan ddi v&i CasH3CLFN;O4+ H [(M+H)']:
566,1983, theo thuc té: 566,1983.

Vi du 59a

Piéu ché hop chit trung gian tert-butyl este clia axit [2-xyclohexyl-eth-(E)-

ylidenamino]-axetic
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QO (o)
or
N
L
M. W. 23936 C3HsNO,

Theo céch tuong tu voi phuong phép duge md ta trong Vi du 1a, glyxin
tert-butyl este (1,3 g, 10 mmol) dugc phan ting vé&i 2-xyclohexylaxetaldehyt
(Betapharma) (1,3 g, 10 mmol) trong CH>Cl, & nhiét d6 trong phong trong 5 gid
dé tao ra tert-butyl este cua axit [2-xyclohexyl-eth-(E)-ylidenamino]-axetic dudi
dang dau khéng mau (2,3 g, 96%).

Vi du 59b

Diéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-

carboxylic

Cl, F

O§_/07(
%
/© " N

Cl N

M. W. 531,50 Cy9H33CLFN,O;

Theo cach tuong tu vdi phuong phap dugc md ta trong Vi du lec, tert-
butyl este clia axit [2-xyclohexyl-eth-(E)-ylidenamino]-axetic dugc diéu ché
trong Vi du 59a (2,3 g, 10 mmol) dugc phan uimg vdi (Z2)-3-(3-clo-2-flo-phenyl)-
2-(4-clo-phenyl)-acrylonitril (1,9 g, 6,5 mmol) dugc diéu ché trong Vi du 26a,
AgF (1,7 g, 13 mmol), va trietylamin (2,6 g, 26 mmol) trong diclometan (100
mL) & nhiét do trong phong trong 18 gir dé tao ra tert-butyl este cia axit rac-
(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl -
metyl-pyrolidin-2-carboxylic dudi dang bot mau tréng (1,9 g, 55%).
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Vi dy 59¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic

Cl F 0 OH
? F
NH F OH
/©‘ W
Cl N

M. W. 475,39 Ci5Hy5CLFN,0,.C,HF30,

Theo cach tuong tu véi phuong phap dugec mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl) -
4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
59b (1,9 g, 3,6 mmol) dugc phan ung véi axit trifloaxetic trong diclometan &
nhiét ¢ trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,4R,5 S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-

carboxylic du6i dang chét rin mau tréng (2,1 g, 99%).
Vi du 59d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3 S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic

H
cl, F OyN\/\g;OH

@\Q‘I\H/O
o

Cl N
M. W. 562,51 Cy9H34ClLFN30;

Theo cach tuong ty vdi phuong phap duge mo ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic dugc diéu ché trong
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Vi du 59¢ (0,6 g, 1 mmol) dugc phan ing v6i 2-((S)-2,2-dimetyl-[1,3]dioxolan-
4-yl)-etylamin (0,3 g, 2 mmol), HATU (0,6 g, 1,6 mmol) va iPr,NEt (0,9 g, 7
mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20 gid, sau d¢6 phan tmg véi
dung dich nuéc HCl trong tetrahydrofuran & nhiét d6 trong phong trong 2 gitr dé
tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic
duéi dang chét rin mau tring (0,4 g, 71%).

HRMS (ES*) m/z Theo tinh toédn dbi voi C29H34CL1,FN305+ H [(M+H)']:
562,2034, theo thuc té: 562,2033.

Vi du 60a

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2S,3S,4R,58)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-

carboxylic
c, F o 07(
%
O‘“‘ N
cl N

M. W. 531,50 CyH3;CLFN,O,

Theo diéu ché tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic
nhu dugc mé ta trong Vi du 59b, thu dugc tert-butyl este cuia axit rac-
(2S,35,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexyl -
metyl-pyrolidin-2-carboxylic duéi dang san pham thir hai: bot mau tring, Hiéu
sudt, 1 g, 29%.

Vi du 60b
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Piéu ché hop chat trung gian axit trifloaxetic axit rac-(28S,3S,4R,55)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic

cl F o OH

F
NH F OH
\\
Cl N

M. W. 475,39 Cy5sH,sC1,FN,0,.Co.HF30,

Theo céch tuong ty voéi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este clia axit rac-(2S,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 60a
(0,4 g, 0,75 mmol) duoc phan ng vdi axit trifloaxetic trong diclometan & nhiét
d6 trong phong dé tao ra axit trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic
dudi dang chét rin mau trang (0,46 g, 100%).

Vi du 60c

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit clia axit rac-(2S,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic

H
el F o N~ OH
OH

%
/© " N

Cl N
M. W. 562,51 Cy9H34CLLFN;30;

Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du 42e, axit
trifloaxetic axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-phenyl)-4-
xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 60b
(0,45 g, 0,75 mmol) dugc phan umg véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-
etylamin (0,23 g, 1,6 mmol), HATU (0,45 g, 1,2 mmol) va iProNEt (0,9 g, 7
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mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid, sau d6 phan tng véi
dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gior dé
tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2S,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic
dudi dang chit rin mau tring (0,4 g, 95%).

HRMS (ES*) m/z Theo tinh todn ddi véi CasHisCLFN;O5+ H [(M+H)]:
562,2034, theo thuc té: 562,2033.

Vi du 61a

Diéu ché hop chit trung gian (Z)-2-(4-clo-2-metoxy-phenyl)-3-(3-clo-phenyl)-

acrylonitril

M. W. 304,18 C;sH;1CILbNO

Theo céach tuong tu vdi phuong phap duge mé ta trong Vi du 1b, 4-clo-2-
metoxybenzyl xyanua (2 g, 10 mmol) dugc diéu ché trong Vi du 58a Buéc B
duogc phan tng voi 3-clobenzaldehyt (2 g, 14 mmol), dung dich metanol (25%
khéi lugng) chira natri metoxit (15 mL, 66 mmol) trong metanol (50 mL) & 50°C
trong 5 giod & tao ra (Z)-2-(4-clo-2-metoxy-phenyl)-3-(3-clo-phenyl)-
acrylonitril duéi dang bot mau tréng (1,9 g, 63%).

Vi du 61b

Piéu ché hop chit trung gian tert-butyl este caa axit rac-(2S,3R,4R,5 S)-4-(4-clo-
2-metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Theo cach tuong ty voi phuong phép dugc md ta trong Vi du le, tert-
butyl este ctia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
dy 1a (2,1 g, 10 mmol) dugc phan tng véi (Z)-2-(4-clo-2-metoxy-phenyl)-3-(3-
clo-phenyl)-acrylonitril (1,8 g, 5,9 mmol) dugc diéu ché trong Vi du 61a, AgF
(1,7 g, 13 mmol), va trietylamin (2,8 g, 28 mmol) trong diclometan (100 mL) &
nhiét d§ trong phong trong 24 gid dé tao ra tert-butyl este cuia axit rac-
(28,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,8 g,
60%). ’

Vi du 61c¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2S,3R,4R,5S)-4-(4-clo-2-
metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 461,39  Cy4H6ClN>0;.C,HF30,

Theo cach tuong ty vdi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2S,3R,4R,5S)-4-(4-clo-2-metoxy-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic dugc diéu ché

trong Vi du 61b (2 g, 3,9 mmol) dugc phan Umg vé&i axit trifloaxetic trong
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diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-
(28,3R,4R,58)-4-(4-clo-2-metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (2,2 g,
98%).

Vi du 61d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2S,3R,4R,5S)-4-(4-clo-2-
metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

ZT

ch o

~~OH
OH

NH

LN
o] 0 N

M. W. 548,51 Cy3H35C12N;30,

Theo céach tuong tur véi phuong phap duge mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2S,3R,4R,5S)-4-(4-clo-2-metoxy-phenyl)-3-(3-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dwgc diéu
ché trong Vi du 61¢ (0,2 g, 0,35 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,0 mmol), HATU (0,24 g, 0,63 mmol) va
iPr;NEt (0,3 mL, 1,7 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gid,
sau d6 phan tmg vé&i dung dich nudc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2S,3R,4R,58)-4-(4-clo-2-metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,15 g,
84%). |

HRMS (ES*) m/z Theo tinh toan ddi véi CaHisCLN;O.+ H [(M+H)']:
548,2078, theo thyc té: 548,2077.
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Vi du 62a

Diéu ché hop chét trung gian (Z)-2-(4-clo-2-flo-phenyl)-3-(2,3-diflo-phenyl)-

acrylonitril

M. W. 293,68 C;sH,;CIF;N

Theo céch tuong tu v6i phuong phap duge md ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (4,5 g, 26 mmol) dugc phan Ung vdi 2,3-diflobenzaldehyt
(Aldrich) (4.5 g, 32 mmol), dung dich metanol (25% khéi lugng) chira natri
metoxit (6,3 g, 29 mmol) trong metanol (135 mL) & 50°C trong 3 gior dé tao ra
(Z)-2-(4-clo-2-flo-phenyl)-3-(2,3-diflo-phenyl)-acrylonitril dudi dang bdt mau
trang (6,85 g, 88%).

Vi du 62b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5 S)-4-(4-clo-
2-flo-phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

O

F, FO§/7(
%
L

o]} F N

M. W. 507,00 Cy7H3¢CIF3N,O,

Theo cach tuong tu véi phuong phap dugc mo ta trong Vi du 1c, tert-
butyl este ciia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi

du 1a (2,1 g, 10 mmol) dugc phan Ung vdi (Z)-2-(4-clo-2-flo-phenyl)-3-(2,3-
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diflo-phenyl)-acrylonitril (2,3 g, 8 mmol) duoc diéu ché trong Vi du 62a, AgF
(1,5 g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL)
& nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cua axit rac-
(2R,35,4R,58)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2 -
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,8 g, 44%).

Vidu 62¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
FF 0y OH
H F
NH F OH
LN
o] F N

M. W. 450,89 Ci3H2,CIF;3N,0,.C,HF;0,

Theo céach tuong tu véi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(2,3-
diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong
Vi du 62b (1,8 g, 3,6 mmol) dugc phan Ung vd&i axit trifloaxetic trong
diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3S,4R,5S)-4-(4-clo-2-ﬂo-phenyl)-4—xyano-3-(2,3—diﬂo-phenyl)—S-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (2 g,
100%).

HRMS (ES*) m/z Theo tinh todn déi v&i CasHnCIFsNoOx+ H [(M+H)']:
451,1395, theo thuc té: 451,1394,

Vi du 62d
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

F F OVN\/\(\OH

z OH
NH
Ny
OIS,

CI”~¥"p N
M. W. 538,01 Cy7H3:CIF3N;0;

Theo céach tuong tuy vdi phuong phap duge mé ta trong Cac vi du 42,
42d, axit trifloaxetic axit rac-(2R,3S,4R,58)-4-(4-clo-2-flo-phenyl)-4-xyano-3-
(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 62¢ (0,47 g, 0,83 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,49 mmol) va
iPr;NEt (0,72 mL, 4,2 mmol) trong CH,Cl, ¢ nhiét d6 trong phong trong 20 gid,
sau d6 phan ing véi dung dich nudc HCI trong tetrahydrofuran ¢ nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cla axit rac-
(2R,35,4R,55)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (0,26 g,
58%).

HRMS (ES*) m/z Theo tinh toan déi véi Cz7H3 CLFoN;03+ H [(M+H)"]:
538,2079, theo thuc té: 538,2077.

Vidu 62e

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3 S,4R,55)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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FF Oyn\/\(\OH
H OH

%
N
Ci

F N
M. W. 538,01 CyH;3,CIF3N;0;

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,22 g) dugc tach bang phép sic ky khéng dbi ximg SFC dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-4-
xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng
d6i xing dudi dang chét rén mau tring (87 mg, 40%) va ((S)-3,4-dihydroxy-
butyl)-amit cla axit (2S,3R,4S,5R)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(2,3-diflo-
phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi ximg dudi
dang chét rdn mau tring (87 mg, 40%).

Vi du 63a

Piéu ché hop chét trung gian (Z)-3-(3-brom-2-flo-phenyl)-2-(4-clo-2-flo-
phenyl)-acrylonitril

M. W. 354,58 C]5H7BI’C1F2N

Theo céach tuong tu véi phuong phap duge mé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (1,39 g, 8,2 mmol) dugc phian {mg véi 3-brom-2-
flobenzaldehyt (Apollo)(2 g, 9,9 mmol), dung dich metanol (25% khéi luong)

chita natri metoxit (2 g, 9 mmol) trong metanol (40 mL) & 50°C trong 3 gior dé
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tao ra (Z)-3-(3-brom-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril duéi dang
bot mau trang (2,3 g, 79%).

Viduy 63b

Diéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3S,4R,55)-3-(3-
brom-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Br F

O§:(O7(
foe

Ci F N

M. W. 567,91 Cy7H30BrCIF,;N,O;

Theo cich tuong tu véi phuong phdp duge mé ta trong Vi du 1lc, tert-
butyl este cia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tmg véi (Z)-3-(3-brom-2-flo-phenyl)-2-(4-
clo-2-flo-phenyl)-acrylonitril (2,3 g, 6,5 mmol) dugc diéu ché trong Vi du 63a,
AgF (1,5 g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120
mL) & nhiét do trong phong trong 18 gir dé tao ra tert-butyl este clia axit rac-
(2R,38,4R,585)-3-(3-brom-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (2 g, 54%).

Vi du 63¢

Diéu ché hop chéit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-brom-
2-flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

Br F O§_(OH
F F
NH F OH
\\
Cl F N
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M. W. 511,80 Cu3H::BrCIF2N,0,.C;HF30;

Theo cach tuong tu vé&i phuong phap duge mé ta trong Vi du 1d, tert-
butyl este cla axit rac-(2R,38,4R,5S)-3-(3-brom-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 63b (2 g, 3,5 mmo!) duge phin mg vdi axit trifloaxetic trong
diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-(2R,
35,4R,585)-3-(3-brom-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chat rin mau tring (2,1 g,
95%).

HRMS (ES*) m/z Theo tinh toan ddi véi Co3HxBrCIF,N,O+H [(M+H)':
511,0594, theo thuc té: 511,0595.

Vi du 63d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit clia axit rac-(2R,3S,4R,5S)-3-(3-brom-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

H
Br, F OyN\/\g;OH

%
LN

- Cl g N
M. W. 598,91 Cz7H31BI‘ClF2N303

Theo céach tuong tu vdi phuong phdp duge mo ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-brom-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!l)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 63c¢ (0,51 g, 0,83 mmol) dugc phan tng véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,49 mmol) va
iPrNEt (0,72 mL, 4,2 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gid,

sau d6 phan tng véi dung dich nudc HCI trong tetrahydrofuran & nhiét g trong
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phong trong 2 gio dé tao ra {(S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,38,4R,58S)-3-(3-brom-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,2 g,
40%).

HRMS (ES*) m/z Theo tinh todn d6i v6éi Co7Hz BrCIF,N3O5+ H [M+H)™]:
598,1278, theo thuc té: 598,1278.

Vi du 63e

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-brom-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H

G\Q\Hk
S
Cl

£ N

M. W. 598,91 C27H31BrC1F2N3O3

((S)-3,4-dihydroxy-butyl)-amit cua axit Rac-(2R,3S,4R,5S)-3-(3-brom-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,15 g) duogc tach bing phép sic ky khong dbi ximg SFC dé tao ra
((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,38S,4R,5S)-3-(3-brom-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khéng dbi ximg dudi dang chét rén mau tring (66 mg, 44%) va ((S)-3,4-
dihydroxy-butyl)-amit cia axit (2S,3R,4S,5R)-3~(3-brom-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong

d6i xtmg duéi dang chét rin mau tring (70 mg, 47%).

Vi du 64a
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Diéu ché hop chét trung gian (Z)-2-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl)-

acrylonitril

M. W. 292,14 C;sHsCLFN

Theo cach tuong tir véi phuong phap duge mo ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (4,5 g, 26 mmol) dugc phan Ung vé&i 3-clobenzaldehyt
(Aldrich) (4,4 g, 32 mmol), dung dich metanol (25% khéi lugng) chira natri
metoxit (6,6 mL, 29 mmol) trong metanol (150 mL) & 50°C trong 3 gi dé tao ra
(Z)-2-(4-Clo-2-flo-phenyl)-3-(3-clo-phenyl)-acrylonitril duéi dang bdt mau
trang (6,5 g, 84%).

Vi dy 64b

Diéu ché hop chit trung gian tert-butyl este ctia axit rac-(2R,3R,4R,5S)-4-(4-
clo-2-flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

%
LN
o] F N

M. W. 505,46  Cy7H31CLLFN;O,

Theo cach tuong tu véi phuong phap dugc mo ta trong Vi du 1c, tert-
butyl este cia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng véi (Z)-2-(4-clo-2-flo-phenyl)-3-(3-clo-
phenyl)-acrylonitril (2,3 g, 8 mmol) dugc diéu ché trong Vi du 64a, AgF (1,5 g,
12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL) & nhiét
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do trong phong trong 18 giod dé tao ra tert-butyl este cua axit rac-(2R,
3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,02 g, 25%).

Vi du 64c

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Cl,  0OH
5 F
N F<_OH
B
»
of F N

M. W. 44936  Cyp;Hy;CLFN,0,.C,HF;0,

Theo cich twong tu vdi phuong phdp dugc md ta trong Vi du 1d, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl) -
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 64b (1 g, 2 mmol) dugc phan g vdi axit trifloaxetic trong diclometan &
nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-
2-flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic duéi dang chat rin mau tréng (0,88 g, 79%).

HRMS (ES*") m/z Theo tinh toan i v&i CyHyCLFN,Ox+ H [(M+H)']:
449,1194, theo thuc té: 449,1194.

Vi dy 64d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Theo cach tuong ty vdi phuong phap dugc mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 64c¢ (0,46 g, 0,83 mmol) duoc phan ung vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,5 mmol) va
iProNEt (0,72 mL, 4,2 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid,
sau d6 phan img véi dung dich nudc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gid & tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (0,21 g, 48%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CosH3CLFN;Os+ H [(M+H)']:
536,1878, theo thuc té: 5361877.

Vi dy 64e

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
Cl o N~ OH
z OH
NH
LS
Ci F N

M. W. 536,47  Cy7H3:Cl2FN3O3
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((S)-3,4-dihydroxy-butyl)-amit cta axit Rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,15 g) dugc tach bang phép sic ky khong déi ximg SFC d8 tao ra
((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-
3-(3-clo-phenyl)-4-xyano-5-(2,2-dimety!-propy!)-pyrolidin-2-carboxylic khéng
ddi ximg dudi dang chét rin mau tring (71 mg, 47%) va ((S)-3,4-dihydroxy-
butyl)-amit cua axit (28S,38,4S,5R)-4-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong dbi ximg dudi dang
cht rin mau tring (70 mg, 47%).

Viduy 65a

Diéu ché hop chét trung gian (Z2)-2-(4-clo-2-flo-phenyl)-3-(3-flo-phenyl)-

acrylonitril
F
E
|
[
o

M. W. 275,69 C,sHsCIF,N

Theo cach tuong ty voi phuong phap duge md ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (3,27 g, 19 mmol) dugc phan Umg véi 3-flobenzaldehyt
(Aldrich) (2,87 g, 23 mmol), dung dich metanol (25% khéi luong) chira natri
metoxit (4,83 mL, 21 mmol) trong metanol (90 mL) & 50°C trong 3 gi¢r dé tao ra
(Z)-2-(4-clo-2-flo-phenyl)-3-(3-flo-phenyl)-acrylonitril du¢i dang bdt mau tréing
(5,2 g, 98%).

Vi du 65b

Diéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3R,4R,5S)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-

carboxylic
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M. W. 489,01  CyH;,CIF2N,O;

Theo cich tuong tuy v6i phuong phap duge mé ta trong Vi du 1e, tert-
butyl este clia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tmg v&i (Z)-2-(4-clo-2-flo-phenyl)-3-(3-flo-
phenyl)-acrylonitril (2,2 g, 8 mmol) dugc diéu ché trong Vi du 65a, AgF (1,5 g,
12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL) & nhiét
do trong phong trong 18 git dé tao ra tert-butyl este cua axit rac-(2R,3R,4R,5S)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-
pyrolidin-2-carboxylic duéi dang bot mau tréng (1,02 g, 26%).

Vidy 65c¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-

carboxylic
R 0O
j F
NH F< OH
%@w 7
W
cl F N

M. W. 432,90  CyH»nCIF;N,O,.CoHF;0,

Theo céach tuong tu voi phuong phdp dugc mo ta trong Vi du 1d, tert-
butyl este cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-carboxylic dwoc didu ché trong Vi
du 65b (1 g, 2,1 mmol) dugc phan ing véi axit trifloaxetic trong diclometan &

nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-
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2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-

carboxylic dudi dang chét rén mau tring (1 g, 88%).

HRMS (ES*) m/z Theo tinh toan dbi v&i Cp3sHaCIF,N,Ox+ H [(M+H)']:
433,1489, theo thuc té: 433,1487.

Vi dy 65d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-
carboxylic

H
F ONN\/\g;OH

=

NH
U \
A\

Cl & F N

M. W. 520,02  Cy7H3,CIF,N;0;5

Theo céach tuong tu véi phuong phap dugc mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-3-(3-flo-phenyl)-pyrolidin-2-carboxylic duoc didu ché
trong Vi du 65¢ (0,46 g, 0,83 mmol) dugc phan tmg vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,5 mmol) va
iPr,NEt (0,72 mL, 4,2 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gid,
sau d6 phan img vdi dung dich nudc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-
phenyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tréng (0,21 g, 48%).

HRMS (ES*) m/z Theo tinh toan dbi véi Ca7HzCIF,N;05+ H [(M+H)']:
520,2173, theo thuc té: 520,2171.

Vi du 66a
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Piéu ché hop chit trung gian (Z)-3-(3-brom-phenyl)-2-(4-clo-2-flo-phenyl)-

acrylonitril

M. W. 336,59 C15H3BI‘CIFN

Theo céch tuong ty véi phuong phap duge mo ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (1,9 g, 11 mmol) dugc phan &ﬁg vdi 3-brombenzaldehyt
(Aldrich) (1,57 mL, 13,4 mmol), dung dich metanol (25% khéi luong) chira
natri metoxit (2,8 mL, 12 mmol) trong metanol (50 mL) & 50°C trong 3 gi¢r dé
tao ra (Z)-3-(3-brom-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril dudi dang bot
mau trang (2,3 g, 60%).

Vidy 66b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-
brom-phenyl)-4-(4-clo-2-flo -phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-

2-carboxylic
Br OVOX
%
C|’©F N
M. W. 549,92 C27H31BI’C1FN202

Theo cach tuong tu véi phuong phap dugc moé ta trong Vi du 1c, tert-
butyl este ctia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng véi (Z)-3-(3-brom-phenyl)-2-(4-clo-2-
flo-phenyl)-acrylonitril (2 g, 5,9 mmol) dugc diéu ché trong Vi du 66a, AgF

(1,5g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL)
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¢ nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cla axit rac-
(2R,3R,4R,58)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,3 g, 40%).

Vi dy 66¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Br OVOH
; F
NH F OH
LS
cl F N

M. W. 493,81 Cz3H23BI‘ClFN202.C2HF30z

Theo cach tuong ty véi phuong phdp duge md ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 66b (1,2 g, 2,2 mmol) dugc phan ng voi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,585)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (1,1 g,
83%).

HRMS (ES") m/z Theo tinh toan di véi CasHysBrCIFN,Ox+H [(M+H)']:
493,0688, theo thuc té: 493,0688.

Vi du 66d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3R,4R,5S)-3-(3-brom-
pheny1)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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H
B, o N~ OH
H OH
NH
N
Cl g N

M. W.5 80,92 C27H32BrCIFN303

Theo cach tuong tu véi phuong phap duge md ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 66¢ (0,5 g, 0,83 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2.5 mmol), HATU (0,57 g, 1,49 mmol) va
iPrNEt (0,72 mL, 4,2 mmol) trong CH>Cl, ¢ nhiét d§ trong phong trong 20 gio,
sau d6 phan ung véi dung dich nudc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cuia axit rac-
(2R,3R,4R,585)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau trang (0,26 g,
55%).

HRMS (ES*) m/z Theo tinh toan déi véi Cp7H3,BrCIFN;O5+ H [(M+H)*:
580,1373, theo thyc té: 580,1372.

Vidu 67a

Diéu ché hop chit trung gian tert-butyl este cia axit rac-(2S,3R,4R,5S)-3-(3-
brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

Br o OX
wk
LN

Cl F N

M. W. 549,92 Cy7H3BrCIFN,O,
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Theo diéu ché tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano—5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic nhu dugc mé ta trong Vi du 66b, thu dugc tert-butyl este cia axit
rac-(2S,3R,4R,58)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang san phim thi hai: bot mau
trang (1,2 g, 37%).

Vidu 67b

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2S,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 493,81 C23H23BI‘C1FN202.C2HF302

Theo cach tuong tu véi phuong phdp duge md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2S,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi
du 67a (1,3 g, 2,4 mmol) dugc phan ing véi axit trifloaxetic trong diclometan &
nhiét do trong phong dé tao ra axit trifloaxetic axit rac-(25,3R,4R,55)-3-(3-
brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic duéi dang chét rin mau tring (1,2 g, 83%).

HRMS (ES*) m/z Theo tinh toan dbi véi Co3H,3BrCIFN,O+ H [(M+H)*]:
493,0688, theo thuc té: 493,0689.

Vidu 67¢
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2S,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
B, N~ OH
OH
NH
LN
Cl F N

M. W.5 80,92 C27H32BI‘C1FN3O3

Theo céach tuong tu véi phuong phap duge mé ta trong Cae vi du 42c,
42d, axit trifloaxetic axit rac-(2S,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 67b (0,5 g, 0,83 mmol) dugc phan ung vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,49 mmol) va
iPr,NEt (0,72 mL, 4,2 mmol) trong CH>Cl, & nhiét d6 trong phong trong 20 gid,
sau d6 phan ung véi dung dich nude HCI trong tetrahydrofuran ¢ nhiét d trong
phong trong 2 gior dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(25,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,21 g,
44%).

HRMS (ES*) m/z Theo tinh toan dbi véi Ca7H;,BrCIFN;Os+ H [(M+H)™]:
580,1373, theo thuc té: 580,1372.

Vi du 68a

Diéu ché hop chit trung gian (Z)-2-(4-Clo-2-flo-phenyl)-3-(3,4-diclo-phenyl)-

acrylonitril
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M. W. 326,59 C;sH,CLLFN

Theo cach tuong ty vdi phuong phép dugc mo ta trong Vi du 1b, 4-clo-2-
flophenyl axetonitril (4,5 g, 26 mmol) duoc phéan tmg véi 3,4-diclobenzaldehyt
(Aldrich) (5,5 g, 32 mmol), dung dich metanol (25% khéi lugng) chta natri
metoxit (6,6 mL, 29 mmol) trong metanol (150 mL) & 50°C trong 3 gi® dé tao ra
(Z)-2-(4-clo-2-flo-phenyl)-3-(3,4-diclo-phenyl)-acrylonitril du6i dang bdét mau
tring (6,5 g, 76%).

Vi du 68b

Piéu ché hop chit trung gian tert-butyl este cta axit rac-(2R,3R,4R,5S)-4-(4-
clo-2-flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl‘%}{;\&)<

W
o] F N
M. W. 539,91 C,7H30CI5FN,0,

Theo cach tuong ty véi phuong phap dugc md ta trong Vi du 1c, tert-
butyl este clia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng vdi (Z)-2-(4-clo-2-flo-phenyl)-3-(3,4-
diclo-phenyl)-acrylonitril (2,6 g, 8 mmol) dugc diéu ché trong Vi du 68a, AgF
(1,5 g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL)

& nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cia axit rac-
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(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tréng (1,7 g, 39%).

Vi du 68¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Cl\ 0O
2 F
Cl NH F OH
e
W
Cl F N

M. W. 483,80  CpHClFN;0,.CoHF30,

Theo cach tuong tu véi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(3,4-
diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dwugc diéu ché
trong Vi du 68b (1,7 g, 3,1 mmol) dugc phan Ung vdi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (1,8 g,
96%).

Vi du 68d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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H
Cl o N~ OH
: OH
m%
LN
Cl F N

M. W. 570,92  CyH3,CI3FN;0;5

Theo cach tuong tu véi phuong phdp duge mé ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-4-xyano-3-
(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 68c (0,5 g, 0,84 mmol) dugc phan Umg vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,5 mmol) va
iPr,NEt (0,72 mL, 4,2 mmol) trong CH,Cl; & nhiét d6 trong phong trong 20 gid,
sau d6 phan tmg vé6i dung dich nudc HCl trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gior dé tao ra ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-
(2R,3R,4R,585)-4-(4-clo-2-flo-phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,28 g,
59%).

HRMS (ES+) m/z Theo tinh todn 0‘61 vol C7H3CI3FN;O3+ H [(M+H)+]Z
570,1488, theo thuc té: 570,1489.

Vi du 69a

Diéu ché hop chét trung gian (Z)-3-(3-clo-4-flo-phenyl)-2-(4-clo-2-flo-phenyl)-

acrylonitril

M. W. 308,99 C;sH,CLLF,N
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Theo céach tuong tu vdi phuong phép duoc md ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (3,3 g, 19 mmol) dugc phan tmg véi 4-clo-3-flo-
benzaldehyt (Aldrich) (3,65 g, 23 mmol), dung dich metanol (25% khdi luong)
chira natri metoxit (4,8 mL, 21 mmol) trong metanol (90 mL) & 50°C trong 3 gid
dé tao ra (Z)-3-(3-clo-4-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril dudi
dang b6t mau tring (3 g, 50%).

Vi du 69b

Diéu ché hop cht trung gian tert-butyl este cia axit rac-(2R,3R,4R,5S)-3-(3-
clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl o 07(
>
F% @NH

\\
Ci F N

M. W. 523,46 C;7H30ClF2N20O;

Theo cach tuong tu v&i phuong phap dugc mé ta trong Vi du 1e, tert-
butyl este cla axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan ung védi (Z)-3-(3-clo-4-flo-phenyl)-2-(4-clo-
2-flo-phenyl)-acrylonitril (2,5 g, 8 mmol) duoc diéu ché trong Vi du 69a, AgF
(1,5 g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120 mL)
& nhiét d§ trong phong trong 18 gid dé tao ra tert-butyl este cua axit rac-
(2R,3R,4R,58)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)  -4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau trang (1 g, 24%).

Vi du 69¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,58)-3-(3-clo-4-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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OYOH

F
— NH F., OH

L
Ci F N

M. W, 467,35 C23I‘{22C13F2N202.C21{F302

Theo c4ch tuong tu v&i phuong phép duge md ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 69b (1 g, 1,9 mmol) dugc phan Ung véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,585)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (1 g, 90%).

Vi dy 69d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-4-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
Cl o N~ OH
% OH
F NH
LN
Cl g N

M. W. 554,46  Cy7H;,CLF;N;0;

Theo cach tuong tu véi phuong phap dugec mé ta trong Cac vi du 42¢,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duogc diéu
ché trong Vi du 69c¢ (0,28 g, 0,48 mmol) dugc phan tng vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,21 g, 1,44 mmol), HATU (0,33 g, 0,87 mmol)
va iProNEt (0,42 mL, 2,4 mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20
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gi0, sau d6 phan ung v&i dung dich nudéc HCI trong tetrahydrofuran & nhiét do
trong phong trong 2 gir dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau trang (0,18 g,
77%).

HRMS (ES*) m/z Theo tinh toan ddi v6i Cp7H3 CLsFN3Os+ H [(M+H)']:
554,1784, theo thuc té: 554,1785.

Vi du 69e

Didu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
Cl, o N~"~"OH
% OH
F NH
N
(of F N

M. W. 554,46  Cy7H;3,CLF2N30;

((S)-3,4-dihydroxy-butyl)-amit cua axit Rac-(2R,3R,4R,5S)-3-(3-clo-4-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,14 g) dugc tach bing phép sic ky khong d6i ximg SFC dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khoéng d6i xtmg dudi dang chit rin mau tring (61 mg, 44%) va ((S)-3,4-
dihydroxy-butyl)-amit cta axit (2S,3S,4S,5R)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

ximg dudi dang chat rin mau tring (61 mg, 44%).

Vi du 70a
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Diéu ché hop chit trung gian (2)-3-(4-brom-thiophen-2-yl)-2-(4-clo-2-flo-
phenyl)-acrylonitril

M. W. 342,62 C,3H¢BrCIFNS

Theo cach tuong ty voi phuong phép duge mé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (4,05 g, 24 mmol) dugc phin (mg véi 4-brom-2-
thiophencarboxaldehyt (Aldrich) (6,08 g, 29 mmol), dung dich metanol (25%
khéi lugng) chira natri metoxit (6 mL, 26 mmol) trong metanol (90 mL) & 50°C
trong 3 gio dé tao ra (Z)-3-(4-brom-thiophen-2-y1)-2-(4-clo-2-flo-phenyl)-
acrylonitril duéi dang chat rin mau vang nhat (5,2 g, 64%).

Vi du 70b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(4-
brom-thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Br

Os©
C 1/ N7H(
S
LS
cl

F N

M. W. 555,94 C25H29BrClFN2028

Theo cach tuong tuy véi phuong phap dugc mé ta trong Vi du 1c, tert-
butyl este cua axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng véi (Z)-3-(4-brom-thiophen-2-yl)-2-(4-
clo-2-flo-phenyl)-acrylonitril (2,7 g, 8 mmol) duoc didu ché trong Vi du 70a,
AgF (1,5 g, 12 mmol), va trietylamin (2,7 mL, 20 mmol) trong diclometan (120
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mL) & nhiét d§ trong phong trong 18 gir dé tao ra tert-butyl este cua axit rac-
(2R,3R,4R,5S)-3-(4-brom-thiophen-2-y!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (0,9 g,
20%).

Vi du 70¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(4-brom-
thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

Br O§!OH
/| 3 F
NH F OH
S
2& FHO
\\
Cl F N

M. W. 499,83 C,1HBrCIFN,0,S.C;HF;0;

Theo cach tuong tu véi phuong phap dugc mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-3-(4-brom-thiophen-2-yl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 70b (0,9 g, 1,6 mmol) dugc phan Ung vdi axit trifloaxetic trong
diclometan & nhiét d¢ trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,55)-3-(4-brom-thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau xanh nhat
(0,9 g, 92%).

Vi du 70d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(4-brom-
thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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Theo cach tuong tu véi phuong phdp dugc mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(4-brom-thiophen-2-yl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duogc diéu
ché trong Vi du 70c (0,2 g, 0,33 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,14 g, 1 mmol), HATU (0,22 g, 0,58 mmol) va
iProNEt (0,28 mL, 1,63 mmol) trong CH2Cl; & nhiét d¢ trong phong trong 20 gid,
sau d6 phéan ung véi dung dich nuéc HCI trong tetrahydrofuran & nhiét d¢ trong
phong trong 2 giv dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,55)-3-(4-brom-thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rén mau tréng (0,15
g, 80%).

HRMS (ES*) m/z Theo tinh todn d6i véi CosH3eBrCIFN3;Os+ H [(M+H)']:
586,0937, theo thyc té: 586,0935.

Vidu 71a

Diéu ché hop chét trung gian (Z)-2-(4-Clo-2-flo-phenyl)-3-(3-clo-4-triflometyl-
phenyl)-acrylonitril

M. W. 360,14 C;csH;CLLF4sN

Bwoéc A
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Hbn hop cua rugu 3-clo-4-(triflometyl)benzyl (Synquest) (4,77 g, 23
mmol) va MnO; hoat hod (19,5 g, 230 mmol) trong 1,2-dicloetan (80 mL) duoc
gia nhiét va dugc khudy & 80°C trong 3 gid. Hon hop dugc 1am ngudi dén nhiét
d$ trong phong va loc qua miéng dém xelit ngén. Pém xelit dugc ria b’fmg
diclometan, va etyl axetat. Cac ph?m dich loc dugc két hop, dugc ¢6, lam khod
dudi dp sudt giam dé tao ra 3-clo-4-(triflometyl)benzaldehyt dudi dang diu

mau vang (2,8 g, 60%).
Buéce B

Theo cach tuong ty voi phuong phap duge mo ta trong Vi du 1b, 4-clo-2-
metylbenzyl xyanua (1,9 g, 11 mmol) dugc phan tmg vé&i 3-clo-4-
(triflometyl)benzaldehyt (2,8 g, 14 mmol), dung dich metanol (25% khéi lugng)
chira natri metoxit (2,8 mL, 12 mmol) trong metanol (50 mL) & 50°C trong 5 gid
dé tao ra (Z)-2-(4-clo-2-flo-phenyl)-3-(3-clo-4-triflometyl-phenyl) -acrylonitril
duéi dang dau mau vang (2,45 g, 61%).

Vidu 71b

Piéu ché hop chét trung gian tert-butyl este cta axit rac-(2R,3R,4R,5S)-4-(4-
clo-2-flo-phenyl)-3-(3-clo-4-triflometyl-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

F%
F Ay
LN

Cl F N
M. W. 573,46 Cy3H30Cl,F4N,O,

Theo céach tuong tu véi phuong phap dugc md ta trong Vi du 1c, tert-
butyl este clia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan Ung vdi (Z)-2-(4-clo-2-flo-phenyl)-3-(3-clo-
4-triflometyl-phenyl)-acrylonitril (2,5 g, 6,9 mmol) duoc diéu ché trong Vi du
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71a, AgF (1 g, 8 mmol), va trietylamin (2,4 mL, 17 mmol) trong diclometan
(120 mL) & nhiét d6 trong phong trong 18 gid dé tao ra tert-butyl este ciia axit
rac-(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-4-triflometyl-phenyl )-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang bot mau tring
(1,2 g, 30%).

Vidu 70c

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,55)-4-(4-clo-2-
flo-phenyl)-3-(3-clo-4-triflometyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

<O\ 0o OH
F ~NH F
! F\/\“OH
W F
SN 0
Ci F N

M. W. 517,35 CyHClhF4N,0,.C,HF;0,

Theo cach tuong tu véi phuong phip duge mé ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-4-triflo-
metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 70b (1,2 g, 2,1 mmol) dugc phan Umg vdi axit trifloaxetic trong
diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,55)-4-(4-clo-2-flo-phenyl)-3-(3-clo-4-triflometyl-phenyl)-4-xyano -
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét ran (1,1 g, 83%).

Viduy 71d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit (2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-4-triflometyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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H
Cl N~ OH

Fo z OH
F NH
F
N,

Cl g N

M. W. 604,47  CyH; ClLFsN305

Theo cach tuong ty voi phuong phap dugc mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-4-
triflometyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc
diéu ché trong Vi du 71c (0,22 g, 0,35 mmol) dugc phan tmg véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,05 mmol), HATU (0,24 g, 0,63
mmol) va iPr;NEt (0,3 mL, 1,74 mmol) trong CH,Cl, & nhiét d6 trong phong
trong 20 gio, sau d6 phan umg véi dung dich nude HCI trong tetrahydrofuran &
nhiét d6 trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia
axit rac-(2R,3R,4R,58S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-triflometyl-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau
tring (0,14 g, 73%).

HRMS (ES+) m/z Theo tinh toan dé)l voi CosH31ClLF4N3;O3+ H [(M+H)+]I
604,1752, theo thuc té: 604,1748.

Vidu 72a

Diéu ché ((R)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-4-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
Cl, o N~ OH
% OH
F NH
N
Cl F N

M. W. 554,46 C27H31C12F2N3O3
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Buoc A

Theo cach tuong tu vdi phuong phap duge mo ta trong Vi du 3a Buée A
dén C, (4R)-(-)-4-(2-hydroxyetyl)-2,2-dinietyl-1,3-dioxolan (Aldrich) (4,91 g,
33,6 mmol) duoc phan Umg voi metansulfonyl clorua (3,12 mL, 40,3 mmol) va
trietylamin (9,34 mL, 67 mmol) trong diclometan, sau d6 phan Umg v&i NaNj
(10,7 g, 0,16 mol) trong N,N-dimetylformamit, sau d6 xir ly véi PtO, va H; (50
psi) trong etyl axetat dé tao ra 2-((R)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin

dudi dang dau mau ndu (4,4 g, 90% trong ba budc).
Buéc B

Theo cach tuong tu véi phuong phap duge mé ta trong Cace vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc diéu
ché trong Vi du 69¢ (0,2 g, 0,48 mmol) dugc phan tmg vdi 2-((R)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,0 mmol), HATU (0,23 g, 0,62 mmol) va
iPr,NEt (0,3 mL, 1,72 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid,
sau d6 phan ing véi dung dich nude HCI trong tetrahydrofuran ¢ nhiét do trong
phong trong 2 gio dé tao ra ((R)-3,4-dihydroxy-butyl)-amit ctia axit rac-
(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rén mau tring (0,11 g,
74%).

HRMS (ES*) m/z Theo tinh toan ddi v&i Co7H3ClFN;O5+ H [(M+H)]:
554,1784, theo thuc té: 554,1786.

Vidu 72b

Didu ché ((R)-3,4-dihydroxy-butyl)-amit cta axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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H
Cl N~ OH
OH

Os
F~N/NH
LN

Ci FN

M. W. 554,46  Cy7H;3,CLF2N30;

((R)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (80 mg) dugc tach bing phép sic ky khéng dbi xtimg SFC dé tao ra
((R)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,55)-3-(3-clo-4-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khéng dbi xtng dudi dang chit rin mau tring (35 mg, 44%) va ((R)-3,4-
dihydroxy-butyl)-amit cia axit (25,38S,4S,5R)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

xtng dudi dang chét rin mau tring (35 mg, 44%).
Vidu 73a

Diéu ché ((R)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
Cl, F o N~""0H
% OH

%
e
TN

Ci F N

M. W. 554,46 Cy7H3,ClF2N30;

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 72a, axit
trifloaxetic axit  rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 53b (0,44 g, 0,769 mmol) dugc phan tng vadi 2-((R)-2,2-dimetyl-
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[1,3]dioxolan-4-yl)-etylamin (0,33 g, 2,3 mmol), HATU (0,52 g, 1,36 mmol) va
iProNEt (0,66 mL, 3,8 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gio,
sau d6 phan umg v6i dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((R)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau trang (0,29 g,
68%).

HRMS (ES+) m/z Theo tinh todn dél voi Cy7H3CLFN;03+ H [(M+H)+]Z
554,1784, theo thuc té: 554,1783.

Vi du 73b

Piéu ché carboxylic ((R)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-

H
Cly B og N~ "0H
z OH

%
e
LN

Cl F N

M. W. 554,46 Cy7H3,ClF,N303

((R)-3,4-dihydroxy-butyl)-amit cua axit Rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,28 g) dugc tach bing phép séc ky khong dbi ximg SFC dé tao ra
((R)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khéng d6i ximg dudi dang chit rin mau tring (109 mg, 39%) va ((R)-3,4-
dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi

ximg dudi dang chat rin mau tring (109 mg, 39%).
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Viduy 74

Diéu ché ((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 536,47  CyH3ClLFN3;0;

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 72a, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(3-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,2 g, 0,36 mmol) duoc
phan tmg véi 2-((R)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,07
mmol), HATU (0,24 g, 0,64 mmol) va iPr,NEt (0,31 mL, 1,78 mmol) trong
CH2Cl; ¢ nhiét d§ trong phong trong 20 gi®, sau d6 phan ing véi dung dich
nudc HCI trong tetrahydrofuran & nhiét do trong phong trong 2 gir dé tao ra
((R)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic duéi dang chét rin mau tring (0,1 g, 54%).

HRMS (ES*) m/z Theo tinh toan dbi véi Co7H3CLFN;Os+ H [((M+H)']:
536,1878, theo thuc té: 5361880.

Vidu 75

Piéu ché ((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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H
cl, F o N~"~~Y"OH
? OH
NH
o
o] N

M. W. 536,47 CyH3:CLL,FN;0;

Theo céch tuong tu véi phuong phap dugc md ta trong Vi du 72a, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,2 g, 0,36mmol) dugc
phan tng v6i 2-((R)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,07
mmol), HATU (0,24 g, 0,64 mmol) va iPr,NEt (0,31 g, 1,78 mmol) trong
CH;Cl, ¢ nhiét d6 trong phong trong 20 gid, sau d6 phan mg véi dung dich
nuéc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gid dé tao ra
((R)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl) -4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic duéi dang chét rin mau tréng (0,1 g, 54%).

HRMS (ES*) m/z Theo tinh toan déi voi C27H3:C1,FN305+ H [(M+H)*]:
536,1878, theo thuc té: 536,1880.

Vidu 76

Piéu ché ((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2S,3R,4R,5S)-4-(4-clo-2-
metoxy-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
C,  ouN~"~"OH
OH
NH

L
Cl c|> N

M. W. 548,51 Cy3H35CI2N304

-192-



21212

Theo céch tuong ty véi phuong phép duge mé ta trong Vi du 72a, axit
trifloaxetic axit rac-(2S,3R,4R,5S)-4-(4-clo-2-metoxy-phenyl)-3-(3-clo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,2 g, 0,35 mmol) duoc
phan tmg véi 2-((R)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,15 g, 1,0
mmol), HATU (0,24 g, 0,63 mmol) va iPr,NEt (0,3 mL, 1,7 mmol) trong
CH:Cl, & nhiét d9 trong phong trong 20 gid, sau d6 phan tmg véi dung dich
nudc HCI trong tetrahydrofuran & nhiét 49 trong phong trong 2 gior dé tao ra
((R)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2S,3R,4R,5S)-4-(4-clo-2-metoxy-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin -2-

carboxylic duéi dang chit rin mau tring (0,1 g, 57%).

HRMS (ES*) m/z Theo tinh todn ddi véi CasHssClN3Ou+ H [(M+H)']:
548,2078, theo thuc té: 548,2074.

Vidu 77

Pidu ché ((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 518,48 C,7H33CLN;0;

Theo céach tuong tu véi phuong phap duge md ta trong Vi du 72a, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,2 g, 0,37 mmol) dugc phan
img vai 2-((R)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,159 g, 1,1 mmol),
HATU (0,25 g, 0,66 mmol) va iPr,NEt (0,32 mL, 1,8 mmol) trong CH,Cl, &
nhiét d6 trong phong trong 20 gio, sau d6 phan tng v4i dung dich nuéc HCI
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trong tetrahydrofuran & nhiét do trong phong trong 2 gid dé tao ra ((R)-3,4-
dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét
rin mau tring (0,15 g, 81%)).

HRMS (ES") m/z Theo tinh toan dbi veoi Cy7H33C1LN305+ H [(M+H)]:
518,1972, theo thyc té: 518,1972.

Vi du 78a

Piéu ché hop chét trung gian tert-butyl este cuia axit [3,3,4-trimetyl-pent-(E)-

ylidenamino]- axetic
I,L/)ﬁ/

M. W. 241,38 C;4:Hy7NO,
Bwoc A

Thém clotrimetylsilan (12 mL, 70 mmol), Cul (1,5 g, 8 mmol) duéi khi
nito vao dung dich chira etyl 3,3-dimetylacrylat (Aldrich) (6,98 g, 54 mmol)
trong tetrahydrofuran khan (60 mL). Hon hop dugc khudy va nhiét d6 dugc lam
lanh t6i -20°C. Thém tir tir dung dich tetrahydrofuran (2 N) vao dung dich dang
khudy néu isopropylmagie clorua (40 mL, 80 mmol) trong khoang thoi gian 30
phut trong khi duy tri nhiét 46 duéi -10°C. Sau khi qua trinh bd sung két thic,
hdn hop phan tmg dugce lam 4m tir tir t6i 0°C va duge khudy & 0°C trong 3 gio.
Dung dich nuéc NH4CI bio hoa dugc bd sung dé t6i phan tmg, va hdn hop duoc
chiét bang etyl axetat va etyl ete. Cc 16p hitu co duoc két hop, duoc cd. Phin
con lai duge tinh ché bang phép sic ky (EtOAc:céc hexan=1; 20, 1;10) dé tao ra
etyl este cua axit 3,3,4-trimetyl-pentanoic dudi dang dau khong mau (7 g, 75%).

-194-



21212

Bwoc B

Thém dung dich etyl ete (1 M) chira LiAlH, (67 mL, 67 mmol) vao dung
dich chira etyl este cta axit 3,3,4-trimetyl-pentanoic (7 g, 41 mmol) trong etyl
ete khan (100 mL) & 0°C duéi khi nito. Hon hop phan tmg dugc khudy & 0°C
trong 1 gid, sau d6 rot 1én nuédce da-nude. Hon hop duge chiét bing etyl axetat.
Ldp hitu co dugc tach, rnra béng nuéc, dung dich nude HCI, nude mubi, 1am khod
béng MgSQs, va dugc cb dé tao ra 3,3,4-trimetyl-pentan-1-ol dudi dang dau
khoéng mau (5,4 g, 100%).

Bwée C

Thém Dess-Martin periodinan (22 g, 52 mmol) vao dung dich chira 3,3 ,4-
trimetyl-pentan-1-ol (5,4 g, 41 mmol) trong diclometan (100 mL). Hon hop
phan {mg dugc khudy & nhiét d6 trong phong trong 3 gio. Dung dich nudc
Na,SO; duge bd sung dé ti phan tmg. Céc 16p hitu co duge tach, rira bing
NaHCO; bio hoa, nudc mudi, lam khod b::ing MgSO,, va duge cb. Phin con lai
dugc tinh ché bang phép sic ky (EtOAc:cic hexan=1:30) d& tao ra 3,3,4-

trimetyl-pentanal dudi dang dau khong mau (Hiéu sut: 1,1 g, 21%).
Bude D

Theo céach tuong tu v6i phuong phép duge moé ta trong Vi du 1a, glyxin
tert-butyl este (1g, 7,7 mmol) duoc phan Gng vdi 3,3,4-trimetyl-pentanal (1,1 g,
8 mmol) trong CH,Cl, & nhiét d6 trong phong trong 5 gior dé tao ra tert-butyl
este clia axit [3,3,4-trimetyl-pent-(E)-ylidenamino]-axetic dudi dang dau khéng

mau (1,5 g, 80%).
Vi du 78b

Piéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-

2-carboxylic
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Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du lc, tert-
butyl este cua axit [3,3,4-trimetyl-pent-(E)-ylidenamino]-axetic dugc diéu ché
trong Vi du 78a (1,5 g, 6,2 mmol) dugc phan Ung véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-cl0;2-ﬂo-phenyl)-acrylonitril (1,1 g, 3,5 mmol) dugc diéu ché
trong Vi du 52a, AgF (1,2 g, 9,5 mmol), va trietylamin (2 g, 20 mmol) trong
diclometan (150 mL) & nhiét d¢ trong phong trong 18 gior dé tao ra tert-butyl
este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2, 3-trimetyl-butyl)-pyrolidin-2-carboxylic duéi dang bot mau tring
(1,1 g, 56%).

Vi du 78¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic

M. W. 495,40 C;5H,6CLF2N,0,.CoHF;0,

Theo céch tuong ty voi phuong phap dugc md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 78b (1,1 g, 2 mmol) dugc phan Umg voéi axit trifloaxetic trong

diclometan & nhiét d§ trong phong dé tao ra axit trifloaxetic axit rac-(2R,3S,
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4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-
butyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring nga (1,1 g, 91%).

Vi dy 78d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic

M. W. 582,52  CyH;35C1FoN;30;

Theo cach tuong tu véi phuong phap duge mo ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 78c (0,55 g, 0,9 mmol) dugc phan mg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,39 g, 2,7 mmol), HATU (0,62 g, 1,6 mmol) va
iPr,NEt (0,78 mL, 4,5 mmol) trong CH,Cl, & nhiét d§ trong phong trong 20 gio,
sau d6 phan ung véi dung dich nude HCl trong tetrahydrofuran & nhiét do trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2,3-
trimetyl-butyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,32 g,
62%).

HRMS (ES*) m/z Theo tinh toén d6i véi CaoHisCLF,N3Os+ H [(M+H)*]:
582,2097, theo thuc té: 582,2095.

Vi du 78e
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic

H
ci F OYN\/\g;OH

M. W. 582,52  CyH35ClF2N303

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic (0,25 g) dugc tach bang phép séc ky khong d6i ximg SFC dé tao ra
((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic
khéng d6i xtimg dudi dang chit rin méau tréng (0,1 g, 40%) va ((S)-3,4-
dihydroxy-butyl)-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic khong dbi

xtmg dudi dang chat rén mau tring (0,1 g, 40%).
Vi du 79a

Diéu ché ((R)-3,4-dihydroxy-butyl)-amit clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic

M. W. 582,52  Cy9H35ClF2N30;
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Theo cach tuong ty vdi phuong phap duge mo ta trong Vi du 72a, axit
trifloaxetic axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2,3-trimetyl-buty!)-pyrolidin-2-carboxylic duoc diéu ché
trong Vi du 78¢ (0,55 g, 0,9 mmol) dugc phan tmg vdi 2-((R)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,39 g, 2,7 mmol), HATU (0,62 g, 1,6 mmol) va
iProNEt (0,78 mL, 4,5 mmol) trong CH,Cl, ¢ nhiét d6 trong phong trong 20 gio,
sau d6 phan tmg véi dung dich nudc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gid dé tao ra ((R)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,3S5,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-
trimetyl-butyl)-pyrolidin-2-carboxylic duéi dang chit rin mau trdng (0,3 g,
58%).

HRMS (ES*) m/z Theo tinh toan d6i v&i CaoH3sCLF2N3O5+ H [(M+H)"]:
582,2097, theo thuc té: 582,2094.

Vi du 79b

Diéu ché ((R)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-

carboxylic

H
cl, F o N~ OH
? OH

M. W. 582,52  Cy9H;35C1LF2N30;

((R)-3,4-dihydroxy-butyl)-amit cua axit Rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic (0,29 g) duogc tach bang phép sic ky khong dbi ximg SFC dé tao ra
((R)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic
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khéng d6i ximg dudi dang chét vin mau tring (0,12 g, 41%) va ((R)-3,4-
dihydroxy-butyl)-amit cia axit (25,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-carboxylic khéng dbi
xtng duéi dang chét rén mau tréng (0,12 g, 41%).

Vidu 80a

Diéu ché hop chit trung gian tert-butyl este cua axit [3,3-dimetyl-pent-4-en-(E)-

ylidenamino]-axetic
N

'k/%

|

M. W. 225,33 Ci3H3NO,
Bwoc A

Thém dung dich tetrahydrofuran (2 M) chtra LiAlH, (32 mL, 64 mmol)
vao dung dich chira metyl 3,3-dimetyl-4-pentenoat (Aldrich) (6,1 g, 43 mmol)
trong etyl ete khan (100 mL) & 0°C dudi diéu kién khi nito. H3n hop phéan img
duoc khudy & 0°C trong 1 gid, sau d6 rét 1én nude da-nude. Hon hop dugc chiét
bing etyl axetat. Lép hiru co dugc tach, rira bing nudc, dung dich nuée HCI,
nude mudi, 1am khod bing MgSOs, va dugc cb dé tao ra 3,3-dimetyl-pent-4-en-1-

ol duéi dang dau khéng mau (4,8 g, 98%).
Buéc B

Thém nho giot dung dich chira dimetyl sulfoxit (6,6 mL, 92 mmol) trong
diclometan vao dung dich chtra oxalyl clorua (5,9 g, 46 mmol) (Aldrich) trong
diclometan (60 mL) & -78°C. Sau 5 phut, dung dich chira 3,3-dimetyl-pent-4-en-
1-ol (4,8 g, 42 mmol) trong diclometan (10 mL) dugc thém nho giot vao. Hon
hop phan tmg dugc khudy & -78°C trong 15 phat. Trietylamin (21 mL, 0,15 mol)
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dugc thém vao va hén hop phan (mg duoc tang tir tir dén nhiét db trong phong
va duogc khudy & nhiét do trong phong trong 45 phat. Nudc dugc thém vao. Cac
16p hitu co duge tach, va 16p nude duge chiét bing diclometan. Cac 16p hiru co
dugc két hop, rira bang 10% gdm HCI, NaHCO; bdo hoa, nuée mudi, 1am khd
bang MgSOq, va duoc c6 dé tao ra 3,3-dimetyl-pent-4-enal dudi dang dau khéng
mau (Hiéu suét: 3,2 g, 68%).

Buéce C. Theo cach tuong ty véi phuong phdp dugc mé ta trong Vi du 1a,
glyxin tert-butyl este (1,3 g, 10 mmol) dugc phan Ung véi 3,3-dimetyl-pent-4-
enal (1,2 g, 11 mmol) trong CH,Cl, & nhiét d¢ trong phong trong 18 gid dé tao
ra tert-butyl este cua axit [3,3-dimetyl-pent-4-en-(E)-ylidenamino]-axetic dudi
dang diu khong mau (2,1 g, 93%).

Vi du 80b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-
pyrolidin-2-carboxylic

M. W. 535,47  CyH30CLF2N,0;

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1e, tert-
butyl este cua axit [3,3-dimetyl-pent-4-en-(E)-ylidenamino]-axetic dugc diéu
ché trong Vi du 80a (2,1 g, 9,3 mmol) dugc phan ng véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (2 g, 6,4 mmol) dugc diéu ché trong
Vi du 52a, AgF (0,9 g, 7,1 mmol), va trietylamin (1,5 g, 15 mmol) trong
diclometan (150 mL) & nhiét d trong phong trong 18 gid dé tao ra tert-butyl
este cua axit rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
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Xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic dudi dang bot mau
tring (0,98 g, 56%).
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Vi dy 80c¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-
pyrolidin-2-carboxylic

Cl F o OH

M. W. 479,36 C24H22C12F2N202.C21‘IF302

Theo céach tuong tu véi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cuia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic duoc diéu
ché trong Vi du 80b (1,0 g, 1,7 mmol) dugc phén ng véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong d& tao ra axit trifloaxetic axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-but-3-enyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (1,0 g,
91%).

Vi du 80d

Diéu ché hop chit trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic

M. W. 606,55  C31H35Cl,FoN30;3
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Theo céch tuong ty véi phuong phap duoc mo ta trong Vi du 42¢, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 80¢ (1,0 g, 1,69 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,73 g, 5,0 mmol), HATU (1,15 g, 3 mmol) va
iPr,NEt (1,46 mL, 8,4 mmol) trong CH,Cl, ¢ nhiét d6 trong phong trong 20 gid
dé tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit clia axit rac-
(2R,38,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-but-3-enyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tréng (0,82 g,
80%).

Vi du 80e

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-
pyrolidin-2-carboxylic

H
cl F o N~"~"OH
H OH
LN
(of F N

M. W. 566,47  Cy3H3,Cl,F2N30;5

Theo cach tuong tu véi phuong phép duge md ta trong Vi du 42d, [2-
((8)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cla axit rac-(2R,3S,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 80d (0,36 g, 0,59 mmol) dugc
phan ung véi dung dich nudec HCI (1 N, 1 mL) trong tetrahydrofuran (10 mL) &
nhiét do trong phong trong 2 gid & tao ra ((S)-3,4-dihydroxy-butyl)-amit cta
axit rac-(2R,35,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tréing
(0,32 g, 95%)).
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HRMS (ES*) m/z Theo tinh toan ddi véi CagHsCLF,N3Os+ H [(M+H)']:
566,1784, theo thuc té: 566,1786.

Vi dy 81a

Piéu ché hop chit trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,385,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-butyl)-pyrolidin-2-carboxylic

M. W. 608,56  C3H;3,Cl,F2N30;

Huyén phu cua [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cua axit
rac-(2R,385,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-but-3-enyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 80d
(0,4 g, 0,65 mmol) va PtO, (0,2 g) trong etyl axetat (15 mL) dugc lic manh duéi
khi H, (30 psi) trong 1 gid. Hon hop duge loc qua miéng dém xelit ngén, va
phén dich loc dugc ¢6 d tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-
amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-butyl)-pyrolidin-2-carboxylic duéi dang gém mau tring
(0,33 g, 83%).

Vi du 81b

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-butyl)-pyrolidin-2-

carboxylic
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M. W. 568,49  Cy3H33Cl,F2N304

Theo cach tuong ty véi phuong phdp dugc md ta trong Vi du 42d, [2-
((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 81a (0,41 g, 0,67 mmol) dugc
phén Ung véi dung dich nuéc HCI (1 N, 1 mL) trong tetrahydrofuran (10 mL) &
nhiét d6 trong phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua
axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -
5-(2,2-dimetyl-butyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,38
g, 99%).

HRMS (ES+) m/z Theo tinh toan d61 voi C3H33CLF,N3O3+ H [(M+H)+]Z
568,1940, theo thuc té: 568,1942.

Vi du 82a

Diéu ché hop chét trung gian tert-butyl este cla axit [3-metyl-3-phenyl-but-(E)-

ylidenamino]-axetic

OT (o] X
N

| %

M. W. 275,39 Cy7H25sNO;

Bwoc A
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Thém dung dich tetrahydroturan (1 M) chira BH;.THF (Aldrich, 50 mL,
50 mmol) dudi khi nito vao dung dich chira axit 3-metyl-3-phenylbutanoic
(ChemBridge) (4,46 g, 25 mmol) trong tetrahydrofuran khan (150 mL) & 0°C.
Hon hop phan tmg dugc khudy & nhiét do trong phong trong 3 gid, sau d6 dugc
c6. Phin con lai duge phéan b gitta etyl axetat va nudc. Lop hitu co dugce tach,
ria béng nuée, dung dich nude HCL, nude mudi, 1am khé béng MgSQO,, va dugc
co dé tao ra 3-metyl-3-phenyl-butan-1-ol dudi dang déu khéng mau (4,1 g,
100%).

Bwoc B

Thém nhé giot dung dich chira dimetyl sulfoxit (1,9 mL, 27 mmol) trong
diclometan (10 mL) vao dung dich chira oxalyl clorua (1,7 g, 13 mmol)
(Aldrich) trong diclometan (50 mL) ¢ -78°C. Sau 5 phut, dung dich chira 3-
metyl-3-phenyl-butan-1-ol (2 g, 12 mmol) trong diclometan (10 mL) dugc thém
nhé giot vao. Hon hgp phan (mg dugc khudy & -78°C trong 15 phut.
Trietylamin (6,1 mL, 44 mol) dugc b sung vao va hdn hop phan ing dugc ting
tir tir dén nhiét do trong phong va dugc khudy & nhiét d6 trong phong trong 45
phut. Nude duge thém vao. Céc 16p hitu co dugc tach, va 16p nude duge chiét
bing diclometan. Céc 16p hiru co dugc két hop, rira bing 10% gbébm HCI,
NaHCO; bdo hoa, nudc mudi, 1am khd béng MgSO,, va dugce cod dé tao ra 3-

metyl-3-phenyl-butyraldehyt dudi dang déu khong mau (Hiéu suit: 1,8 g, 90%).
Bwée C

Theo céch tuong tu véi phuong phap duge mo ta trong Vi du 1a, glyxin
tert-butyl este (1,3 g, 10 mmol) dugc phan Umg véi 3-metyl-3-phenyl-
butyraldehyt (1,8 g, 11 mmol) trong CH,Cl, & nhiét d§ trong phong trong 18 gid
dé tao ra tert-butyl este cia axit [[3-metyl-3-phenyl-but-(E)-ylidenamino]-axetic
dudi dang dau khong mau (2,3 g, 93%).
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Vi du 82b

Diéu ché hop chit trung gian tert-butyl este ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-
pyrolidin-2-carboxylic

M. W. 585,53  CsH3CLF2N,0,

Theo cich tuong tu véi phuong phdp duge mo ta trong Vi du 1le, tert-
butyl este ctia axit [[3-metyl-3-phenyl-but-(E)-ylidenamino]-axetic dugc diéu
ché trong Vi du 82a (2,3 g, 8,3 mmol) dugc phan tmg vdi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (2,4 g, 7,7 mmol) dugc diéu ché
trong Vi du 52a, AgF (0,7 g, 5,5mmol), va trietylamin (2,1 g, 21 mmol) trong
diclometan (150 mL) & nhiét d6 trong phong trong 18 gir dé tao ra tert-butyl
este cua axit rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(2-metyl-2-phenyl-propyl)-pyrolidin-2-carboxylic dudéi dang bot mau
trang (1 g, 22%).

Vi du 82¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-

pyrolidin-2-carboxylic

M. W. 529,42 C,3H24Cl,F,N20,.C;HF 30,
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Theo cach tuong ty véi phuong phap duge mo ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 82b (1,0 g, 1,7 mmol) dugc phan tmg vdi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,35,4R,58)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano -5-(2-
metyl-2-phenyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tréng
(1,0 g, 91%)).

Vi dy 82d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-
pyrolidin-2-carboxylic

M. W. 616,53  C3;H3;3CLF2N304

Theo cach tuong tu voi phuong phap duge md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-pyrolidin-2-carboxylic ~ dugc
didu ché trong Vi du 82¢ (0,35 g, 0,54 mmol) dugc phan tmg véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,24 g, 1,62 mmol), HATU (0,37 g, 0,98
mmol) va iPr,NEt (0,47 mL, 2,7 mmol) trong CH,Cl, & nhiét do trong phong
trong 20 gio, sau d6 phan Umg vdi dung dich nuéc HCI trong tetrahydrofuran &
nhiét d¢ trong phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-
metyl-2-phenyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring
(0,21 g, 66%).
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HRMS (ES*) m/z Theo tinh todn dbi v&i CiHisClLF,N3O5+ H [(M+H)']:
616,1940, theo thyc té: 616,1939.

Vi dy 83a

Piéu ché hop chét trung gian (Z)-3-(3-clo-5-flo-phenyl)-2-(4-clo-2-flo-phenyl)-

acrylonitril

M. W. 308,99 C;sH,CLLF,N

Theo céch tuong tu véi phuong phap duge mé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (3,4 g, 20 mmol) dugc phan tng véi 3-clo-5-flo-
benzaldehyt (Aldrich) (3,77 g, 24 mmol), dung dich metanol (25% khdi lugng)
chira natri metoxit (4.99 mL, 22 mmol) trong metanol (90 mL) & 50°C trong 3
gio dé tao ra (Z)-3-(3-clo-5-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril duéi
dang bt mau tring (5,5 g, 90%).

Vi du 83b

Diéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-5-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Q\Qk”k
"X
\\

Cl F N

M. W. 523,46 CyH3(CL,F2N,0,
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Theo cach tuong tuy véi phiong phap duoc mé ta trong Vi du 1e, tert-
butyl este clia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc didu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan tng véi (Z)-3-(3-clo-5-flo-phenyl)-2-(4-clo-
2-flo-phenyl)-acrylonitril (2,5 g, 8 mmol) duoc diéu ché trong Vi du 83a, AgF
(1,0 g, 8 mmol), va trietylamin (2,8 mL, 20 mmol) trong diclometan (120 mL) &
nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cua axit rac-
(2R,3R,4R,5S)-3-(3-clo-5-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang bot méau tring (1,2 g, 29%).

Vi du 83c¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-5-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Cl, O OH
3 F
NH F<{_ OH
R A
AN
of F N

M. W. 467,35 Cy3HpnClF,N20,.C,HF30;

Theo cach tuong tu véi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-3-(3-clo-5-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 83b (1,2 g, 2,2 mmol) dugc phan Ung vdi axit trifloaxetic trong
diclometan & nhiét dd trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3R,4R,58)-3-(3-clo-5-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (1,3 g,
97%).
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Vi duy 83d

Diéu ché ((S)-3,4-dihydroxy-butyi)-amit cia axit rac-(2R,3R,4R,58)-3-(3-clo-5-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H

Cl, o N~ OH
E OH

NH
oY

W
Cl F N

M. W.554,46  Cy7H3,CLF2N30;

Theo céch tuong tu véi phuong phap duge mo ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-clo-5-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 83¢ (0,4 g, 0,69 mmol) dugc phan tng vdi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,3 g, 2,06 mmol), HATU (0,47 g, 1,24 mmol) va
iPr;NEt (0,6 mL, 3,44 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gid,
sau d6 phéan g v6i dung dich nudc HCI trong tetrahydrofuran & nhiét d6 trong
phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-
clo-5-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic dudi dang chét rdn mau tréng (0,13 g, 35%).

HRMS (ES*) m/z Theo tinh toan dbi véi Cp7H3 ClFN3O5+ H [M+H)']:
554,1784, theo thuc té: 554,1782.

Vi du 84a

Diéu ché hop chét trung gian (Z)-3-{2-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-
5-clo-phenyl}-2-(4-clo-2-flo-phenyl)-acrylonitril
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s

© =
-
F | Cl
Cl Z

M. W. 466,46 C,3HcCl,FN O,Si
Bwoc A

Thém K,COs (5,3 g, 38 mmol), va (2-brom-etoxy)-tert-butyl-dimetyl-silan
(3,67 g, 15 mmol, Aldrich) vao dung dich chra 5-closalixylaldehyt (2 g, 12,8
mmol) (Aldrich) trong N,N-dimetylformamit (40 mL). Hon hop phan tng dugc
gia nhiét & 60°C trong 18 gid. Nguyén lidu dugc lam ngudi dén nhiét do trong
phong, pha loing bing etyl axetat, rira bang nudc, nude mudi. Lép hitu co duoc
tach, dugc cb, va phan con lai dugc tinh ché bing phép sic ky (EtOAc:Cac
hexan=1:8, sau d6 1:4) dé tao ra 2-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-5-

clo-benzaldehyt dudi dang ddu mau nau (hiéu suit 3,8 g, 91%,).
Budéc B

Theo céach tuong tu véi phuong phap dugc moé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (1,7 g, 10 mmol) dugc phan Umg véi 2-[2-(tert-butyl-
dimetyl-silanyloxy)-etoxy]-5-clo-benzaldehyt (3,8 g, 12,5 mmol), dung dich
metanol (25% khdéi luong) chira natri metoxit (2,5 mL, 11 mmol) trong metanol
(60 mL) & 50°C trong 3 gid d& tao ra (Z)-3-{2-[2-(tert-butyl-dimetyl-
silanyloxy)-etoxy]-5-clo-phenyl }-2-(4-clo-2-flo-phenyl)-acrylonitril dudi dang
diu mau vang (4,5 g, 80%).
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Vi du 84b

Diéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-{2-[2-
(tert-butyl-dimetyl-silanyloxy)-etoxy]-5-clo-phenyl}-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 679,78 C;35sHagCIFN,0,4Si

Theo cach tuwong ty v6i phuong phap dugc md ta trong Vi du 1e, tert-
butyl este cua axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,1 g, 10 mmol) dugc phan \mg vé6i (Z)-3-{2-[2-(tert-butyl-dimetyl-
silanyloxy)-etoxy]-5-clo-phenyl}-2-(4-clo-2-flo-phenyl)-acrylonitril (3,7 g, 8
mmol) dugc didu ché trong Vi du 84a, AgF (1,0 g, 8 mmol), va trietylamin (2,8
mL, 20 mmol) trong diclometan (120 mL) & nhiét d§ trong phong trong 18 gi¢y
d tao ra tert-butyl este cua axit rac-(2R,35,4R,55)-3-{2-[2-(tert-butyl-dimetyl-
silanyloxy)-etoxy]-5-clo-phenyl}-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,0 g, 18%,).

Vi du 84¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-[5-clo-2-(2-hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic
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M. W. 509,47 C;5H,7C1,FN,04.C,HF30,

Theo cach tuong tu vdi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-{2-[2-(tert-butyl-dimetyl-silanyloxy)-
etoxy]-5-clo-phenyl}-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 84b (1,0 g, 1,5 mmol) duogc
phén umg vdi axit trifloaxetic trong diclometan & nhiét d trong phong dé tao ra
axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-3-[5-clo-2-(2-
hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
dudi dang chét rin mau tring (0,9 g, 98%).

Vi du 84d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-[5-clo-2-(2-hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

1

HO

H

NH

M. W. 596,53  Cy9H36C1.FN30s

Theo cach tuong tu véi phuong phap duge moé ta trong Cac vi du 42c¢,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-3-[5-clo-2-
(2-hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic dugc diéu ché trong Vi du 84c¢ (0,4 g, 0,64 mmol) dugc phén Ung véi
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2-((8)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,28 g, 1,93 mmol), HATU
(0,44 g, 1,15 mmol) va iPr,NEt (0,56 ml., 3,21 mmol) trong CH,Cl, & nhiét d6
trong phong trong 20 gid, sau dé phan Ung v6i dung dich nuéc HCI trong
tetrahydrofuran & nhiét do trong phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit
cua  axit  rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-3-[5-clo-2-(2-hydroxy-
etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi
dang chét rdn mau tréng (50 mg, 13%).

HRMS (ES*) m/z Theo tinh toan d6i v&i CosHisCLLFN;Os+ H [(M+H)']:
596,2089, theo thuc té: 596,2087.

Vi du 85a

Piéu ché hop chét trung gian (Z)-2-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-
phenyl)-acrylonitril

M. W. 322,17 CiH1oCL,FN O

Theo cach twong tur véi phuong phép duge md ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (2,8 g, 16,6 mmol) dugc phan tmg véi 5-clo-2-
metoxybenzaldehyt (Matrix) (3,4 g, 19,9 mmol), dung dich metanol (25% khéi
luong) chira natri metoxit (4,17 mL, 18 mmol) trong metanol (100 mL) & 50°C
trong 3 gid d& tao ra (Z)-2-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-
acrylonitril dudi dang chét rin mau tring (2,0 g, 37%).

Vi du 85b
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Piéu ché hop chit trung gian tert-butyl este cta axit rac-(2R,3S,4R,5S)-4-(4-clo-
2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic

AN
0O

O%_/OX
~NH
Cl%%\/k
Cl F N

M. W. 535,49 Cy3H3;3C1,FN,O;

Theo céch tuong ty véi phuong phdp duge mé ta trong Vi du lc, tert-
butyl este cia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (1,1 g, 5 mmol) dugc phan umg véi (Z)-2-(4-clo-2-flo-phenyl)-3-(5-clo-2-
metoxy-phenyl)-acrylonitril (1,28 g, 4 mmol) dugc diéu ché trong Vi du 85a,
AgF (0,76 g, 6 mmol), va trietylamin (1,38 mL, 10 mmol) trong diclometan (100
mL) ¢ nhiét d6 trong phong trong 18 gior dé tao ra tert-butyl este cia axit rac-
(2R,38,4R,55)-4-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano ~ -5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (0,3 g,
14%).

Vi du 85¢

Piéu ché hop cht trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

M. W. 479,38 Cy4H,5CI,FN,0;.C,HF30,
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Theo cach tuong tu vdi phuong phdp duoc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc diéu ché
trong Vi du 85b (0,3 g, 0,56 mmol) dugc phan Ung vdi axit trifloaxetic trong
diclometan & nhiét d¢ trong phong dé tao ra axit trifloaxetic axit rac-
(2R,35,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau trdng (0,32
g, 97%).

Vi du 85d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-4-(4-clo-2-
flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

N H
0 o N~ OH
H OH
NH
W
Ci F

M. W. 566,51  CysH34CI,FN;04

Theo céch tuong ty véi phuong phap duge md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,55)-4-(4-clo-2-flo-phenyl)-3-(5- clo-2-
metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ dugc
diéu ché trong Vi du 85¢ (0,32 g, 0,54 mmol) dugc phan tng vai 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,23 g, 1,62 mmol), HATU (0,37 g, 0,98
mmol) va iPr;NEt (0,47 mL, 2,7 mmol) trong CH,Cl, ¢ nhiét d6 trong phong
trong 20 gid, sau d6 phan Ung vdi dung dich nuéc HCI trong tetrahydrofuran &
nhiét d6 trong phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3S,4R,5S)-4-(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (65
mg, 21%).
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HRMS (ES*) m/z Theo tinh todn dbi véi CasHysCLFN;O4+ H [(M+H)™]:
566,1983, theo thuc té: 566,1984.
Vidu 86

Diéu ché (quinolin-3-ylmetyl)-amit cta axit rac(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 571,56 Cs3H3ClN4O

Theo cich twong tu v6i phuong phap duge moé ta trong Vi du 1e, axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol) dugc diéu ché trong Vi du
1d duoc phan tng v6i quinolin-3-yl-metylamin (47,5 mg, 0,3 mmol), HATU
(76,0 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) &
nhiét d trong phong qua dém dé tao ra (quinolin-3-ylmetyl)-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (54,4 mg, 47,5%) duéi dang bét mau tring.

HRMS (ES") m/z Theo tinh toan d6i véi Cs3HzCLN,O + H [(M+H)']:
571,2026, theo thuc té: 571,2027.

Vi dy 87

Diéu ché 4-triflometyl-benzylamit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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M. W. 588,498 Cs3H;0Cl2F3N3;0

Theo cach tuong tu véi phuong phap duge mo ta trong Vi du 1e, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan ung voi 4-triflometylbenzyl amin (52,5 mg, 0,3 mmol), HATU
(76 mg, 0,2 mmol) va iPrNEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc
khudy & nhiét do trong phong qua dém tao ra 4-triflometyl-benzylamit clia axit
rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (58,1 mg, 58,04%).

HRMS (ES*) m/z Theo tinh todn dbi v&i C3HsoCLFsN;O + H [(M+H)*]:
588,1791, theo thuc té: 588,1788.

Vi du 88

Piéu ché 3-triflometyl-benzyl amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 588,498 (3 H30CI,F3N;0

-220-



21212

Theo cach twong ty véi phuong phéap duge md ta trong Vi du 1le, axit rac-
(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan Ung véi 3-triflometylbenzyl amin (52,55 mg, 0,3 mmol), HATU
(76 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) dugc
khudy & nhiét do trong phong qua dém dé tao ra 3-triflometyl-benzyl amit cta
axit rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (26,2 mg, 26,2%).

HRMS (ES*) m/z Theo tinh todn d6i véi C3HzeCLFsN;O + H [(M+H)"]:
588,1791, theo thuc té: 588,1788.

Vi du 89

Piéu ché 4-hydroxy-benzylamit ciia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 536,51 Cs30H3;Cl2N30,

Theo cach tuong ty véi phuong phap duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,58S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d dugc phan Ung véi 4-hydroxybenzyl amin (36,9 mg, 0,3 mmol), HATU (76
mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) duoc
khudy & nhiét do trong phong qua dém dé tao ra 4-hydroxy-benzylamit cia axit
rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (45,1 mg, 45,0%).
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HRMS (ES*) m/z Theo tinh toén déi v&i CseH3 CLN;O, + H [(M+H)]:
536,1866, theo thuc té: 536,1866.

Vi du 90

Piéu ché 3-iodo-benzylamit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 646,393 C3oH3,CLLIN;0

Theo cach tuong ty voi phuong phap duge md ta trong Vi du 1le, axit rac-
(2R,3R,4R,5S5)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) duoc diéu ché trong Vi du
1d duoc phan Uing véi 3-iodobenzyl amin (68,92 mg, 0,3 mmol), HATU (76 mg,
0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy &
nhiét d6 trong phong qua dém d tao ra 3-iodo-benzylamit cia axit rac-(2R,
3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl) -
pyrolidin-2-carboxylic (44,1 mg, 34,1%).

HRMS (ES*) m/z Theo tinh toédn dbi véi CsoH30CLIN;O + H [(M+H)']:
646,0884, theo thuc té: 646,0881.

Vi du 91

Diéu ché (2-etyl-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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M. W. 514,54 CyH;,CIbN;0

Theo céch tuong ty véi phuong phép duge mé ta trong Vi du 1e, axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,2 mmol) dugc diéu ché trong Vi du
1d duoc phéan ung véi 2-etyl butyl amin (30,3 mg, 0,3 mmol), HATU (76 mg,
0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy &
nhiét d6 trong phong qua dém tao ra (2-etyl-butyl)-amit cia axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (34 mg, 33,04%).

HRMS (ES*) m/z Theo tinh toan d6i véi CaeHs7ClN;O + H [(M+H)']:
514,2387, theo thuc té: 514,2385.

Vi dy 92

Diéu ché tert-butyl este clia axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-piperidin-1-carboxylic

M. W. 649,61 C33HioCLF,N4O;
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Theo cach tuong tu véi phuong phdp duge mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 52¢ (1,8 g, 3,1 mmol) dugc phan Ung vdi tert-butyl este clia axit
4-Amino-piperidin-1-carboxylic (Aldrich, 931 mg, 4,65 g, 4,65 mmol), HATU
(2,12 g, 0,92 mmol) va iPr,NEt (2,7 mL, 15,5 mmol) trong CH,Cl, & nhiét do
trong phong qua dém, sau d6 phan Ung vdi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d trong phong trong 2 gid dé tao ra chat rin mau tring
(0,758 g, 38%).

HRMS (ES*) m/z Theo tinh todn d6i v&i C33HaCLFN,O5+ H [(M+H)*]:
649,2519, theo thuc té: 649,2518.

Vi du 93

Piéu ché axit piperidin-4-ylamit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

H
N
N

O

F
Cl, F o NH HO&
% For
[ox

cl F N
M. W 549,49 C28H32C12F2N40. C21‘1F302

Thém tert-butyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-piperidin-1-carboxylic (vi du 92, 510 mg, 0,79 mmol) vao
dung dich d4 khudy chira hdn hop clia TFA/CH,Cl, (5 mL/10 mL), va hén hop
duoc khudy & nhiét d6 trong phong trong 15 phat. Dung méi dugc loai bo va
phﬁn con lai dugc lam khé dé tao ra chit rén mau tring sau khi két tha tir

metylen clorua va etyl axetat. 492 mg.
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HRMS (ES*) m/z Theo tinh toan ddi véi CasH3CLF2N,O + H [(M+H)*]:
549,1994, theo thuc té: 549,1994.

Vi du 94

Diéu ché (1-metansulfonylpiperidin-4-yl)-amit cia axit rac-(2R,3S,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

M. W. 627,58 CyH34CLLF,N403S

Thém metansulfonyl clorua (14 uL, 0,18 mmol) va trietylamin (84 uL,
0,61 mmol) vao dung dich di khudy chua axit piperidin-4-ylamit trifloaxetic axit
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg, 0,10 mmol) trong metylen
clorua (10 mL), va hdn hop dugc khudy ¢ nhiét do trong phong trong 1 gio.
Phan g dugc t6i bang nudc va 16p hitu co duge tach va lam kho bang natri
sulfat. Viéc loai b dung mdi tao ra san pham thd, san phim nay dugc sic ky

bang thiét bi ISCO (0-10% EtOAc/CH,Cl,) dé tao ra chat rén mau tréng. 53 mg.

HRMS (ES*) m/z Theo tinh toan dbi v6i CagH34Cl,F2N4O3S+ H [((M+H)']:
627,1770, theo thuc té: 627,1766.

Vi du 95

Diéu ché (1-metyl-cacbonyl-piperidin-4-yl)-amit ciia axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Cl F o NH
%
LN
cl F N

M. W. 591,53 C30H34C12F2N4O3

Thém axetic anhydrit (18 uL, 0,18 mmol) va trietylamin (84 uL, 0,61
mmol) vao dung dich dd khudy chua axit piperidin-4-ylamit trifloaxetic axit
(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg, 0,10 mmol) trong metylen
clorua (10 mL) va hdn hgp duoc khudy & nhiét db trong phong trong 1,5 gio.
Phan tmg dugc t6i bang nudc va 16p hitu co dugce tich va lam khé bing natri
sulfat. Viéc loai bo dung méi tao ra san phdm thd, san phim nay duoc sic ky

bang thiét bi ISCO (0-10% EtOAc/CH,Cl,) dé tao ra chét rin mau tring. 58 mg.

HRMS (ES*) m/z Theo tinh todn déi v6i C3oHaCLF,N,Os3+ H [(M+H)]:
591,2100, theo thuc té: 591,2099.

Vi du 96

Pidu ché ( 1-benzoyl-piperidin-4-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

<

N

Cli, F OyNH
%
S

Ci

£ N

M. W. 653,59 C35H35C12F2N402
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Thém benzoyl clorua (21 uL, 0,18 mmol) va trietylamin (84 uL, 0,61
mmol) vao dung dich di khudy chua axit piperidin-4-ylamit trifloaxetic axit
(2R,38,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (8¢ mg, 0,10 mmol) trong metylen
clorua (10 mL) va hdn hop duge khudy & nhiét do trong phong trong 1 gio.
Phén tmg dugc t6i bing nudc va 16p hitu co dugc tach va lam khé bing natri
sulfat. Viéc loai bo dung moéi tao ra san pham thé, san phdm nay dugc sic ky
bang thiét bi ISCO (0-10% EtOAc/CH,Cl;) dé tao ra chit rén mau trang. 36 mg.
HRMS (ES*) m/z Theo tinh toan dbi véi CisHi6CLF,N,O, + H [(M+H)']:
653,2256, theo thuc té: 653,2253.

Vi du 97

Diéu ché isopropylamit cua axit rac-4-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-piperidin-1-carboxylic

M. W. 634,60 C;,H39CLF;Ns0O,

Thém 2-propyl isoxyant (18 uL, 0,18 mmol) va trietylamin (84 uL, 0,61
mmol) vao dung dich dd khudy chira axit piperidin-4-ylamit trifloaxetic axit
(2R,38,4R,58)-3-(3-Clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyi—propyl)-pyrolidin-2-carboxy1ic (80 mg, 0,10 mmol) trong metylen
clorua (10 mL) va hén hop dugc khudy & nhiét do trong phong trong 1 gid.
Phan g dugc t6i bing nudc va 16p hitu co duoc tich va lam kho bing natri
sulfat. Viéc loai bd dung mdi tao ra san phdm thd, san phim nay duoc séc ky

bang thiét bj ISCO (0-10% EtOAc/CH,Cl,) dé tao ra chét rin mau tring.
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HRMS (ES*) m/z Theo tinh toan dbi v&i Ca;HzeCLF,NsO, + H [(M+H)*]:
634,2520, theo thuc té: 634,2522
Vi duy 98a

Piéu ché hop chét trung gian (Z)-3-(5-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-

acrylonitril

M. W.310,13  C;sH,CLF,N

Theo céch tuong ty véi phuong phép duge mé ta trong Vi du 1b, 4-clo-2-
flophenylaxetonitril (2,8 g, 16,6 mmol) dugc phan (mg véi S-clo-2-
flobenzaldehyt (Alfa) (3,2 g, 19,9 mmol), dung dich metanol (25% khéi luong)
chira natri metoxit (4,17 mL, 18 mmol) trong metanol (100 mL) & 50°C trong 3
giy @ tao ra (Z)-2~(4-clo-2-flo-phenyl)-3-(5-clo-2-metoxy-phenyl)-acrylonitril
duéi dang chit rin mau tring nga (3,5 g, 68,6%).

Vi du 98b

Diéu ché hop chét trung gian tert-butyl este ciia axit rac-(2R,3S,4R,55)-3-(5-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
(o~
NH
\
Cl F N

M. W. 523,46 Cy7H;30ClLF2N,0;
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Theo cach tuong ty voi phuong phdp duge md ta trong Vi du 1le, tert-
butyl este cua axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (2,2 g, 10 mmol) dugc phéan ung véi (Z)-2-(4-clo-2-flo-phenyl)-3-(5-clo-
2-metoxy-phenyl)-acrylonitril (2,46 g, 8 mmol) dugc diéu ché trong Vi du 98a,
AgF (1,52 g, 12 mmol), va trietylamin (2,78 mL, 20 mmol) trong diclometan
(1500 mL) & nhiét do trong phong trong 18 gid dé tao ra tert-butyl este cia axit
rac-(2R,35,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano ~ -5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring (1,1 g,
26%).

Vi du 98¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,385,4R,55)-3-(5-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
[ O F</ OH
NH h
Cl /Ct‘" ©
W
of F N

M. W. 467,35 Cy3 HuCLF 1:N,0,.C,HF;0,

Theo céch tuong ty voi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 98b (1,1 g, 2,1 mmol) dugc phan ung véi axit trifloaxetic trong
diclometan & nhiét d trong phong & tao ra axit trifloaxetic axit rac-
(2R,385,4R,58)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chat rin mau tring (1,1 g,
90%).

Vi du 98d
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Diéu ché ((5)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(5-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

: OH
NH
Cl /@N
W

Cl F N
M. W.554,46  Cy7H;3,CLF2N30;

Theo cach tuong tu véi phuong phdp duge mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 98¢ (0,4 g, 0,68 mmol) dugc phan tng véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,3 g, 2,06 mmol), HATU (0,47 g, 1,24 mmol) va
iPr,NEt (0,6 mL, 3,44 mmol) trong CH,Cl, & nhiét d¢ trong phong trong 20 gio,
sau d6 phan tng v6i dung dich nude HCI trong tetrahydrofuran & nhiét d6 trong
phong dé tao ra ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(5-
clo-2-flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic dudi dang chét rin mau tring (0,36 g, 80%).

HRMS (ES+) m/z Theo tinh todn d6i voi C7H;51ClLFaN3; O3+ H [(M+H)+]I
554,1784, theo thuc té: 554,1782.

Vi du 99a

Diéu ché hop chit trung gian tert-butyl este cua axit [3-xyclopropyl-3-metyl-

but-(E)-ylidenamino]-axetic
'Nk/%
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M. W. 239,36 C;4H25NO,

Bwoc A

Thém xyclopropylmagie bromua (0,5 M, 160 mL, 80 mmol) vao huyén
phu cta Cul (7,61 g, 40 mmol) trong tetrahydrofuran khan (100 mL) & -50°C
trong 15 phat. Sau khi qua trinh b sung két thic, hén hop phan tng dugc lam
4m tir tir dén nhiét do trong phong va khudy trong 20 phut. Sau d6 nhiét d6 cua
hén hop dugc giam xudng -50°C, dung dich tetrahydrofuran (50 mL) chira dietyl
isopropylidenmalonat (Aldrich) (4 g, 20 mmol) dugc thém vao. Hon hop phan
tmg duoc ting tir tir dén nhiét do trong phong va khudy trong 3 gid. Dung dich
nude NH4Cl bio hoa dugc bb sung dé t6i phan mg. Hon hop duogc loc, va phan
dich loc dugc cb dé loai bé phﬁn 16n tetrahydrofuran. Phin con lai duogc chiét
bing etyl axetat hai ldn. Cac 16p hitu co duge két hop, dwoc cd. Phin con lai
dugc tinh ché bang phép séic ky (EtOAc:cac hexan=1;20, 1;10) dé tao ra dietyl
este clia axit 2-(1-xyclopropyl-1-metyl-etyl)-malonic duéi dang dau khéng mau
(4,3 g, 89%).

Buwoc B

Thém LiClI (1,5 g, 35,6 mmol) va H,O (0,3 mL, 17,8 mmol) vao dung
dich chira dietyl este cia axit 2-(1-xyclopropyl-1-metyl-etyl)-malonic (4,3 g,
17,8 mmol) trong DMSO (30 mL). Hon hop phan tng duogc gia nhiét & 170°C
trong 4 gid, sau d6 rét 1én nuéc da-nudc, chiét bang etyl axetat. Lép hitu co
duoc tach, rira bing nuée, nude mudi, lam khod béng MgSQOs, va dugc co dé tao
ra etyl este cua axit 3-xyclopropyl-3-metyl-butyric duéi dang diu khong mau (2
g, 66%).

Buwéce C

Thém dung dich tetrahydrofuran (1 M) chia LiAlH, (23,5 mL, 23,5
mmol) vao dung dich chira etyl este ctia axit 3-xyclopropyl-3-metyl-butyric (2 g,
11,75 mmol) trong tetrahydrofuran khan (40 mL) & 0°C dudi khi nito. Hn hop
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phén tng dugc khudy & 0°C trong 1 gid, sau d6 rét 1én nudc da-nuéde. Hon hop
duge chiét bing etyl axetat. Lép hitu co dugc tach, rira bing nude, dung dich
nuée HCI, nude mudi, 1am khé bing MgSO,, va dugc c6. Phin con lai duoc tinh
ché béng phép sic ky (EtOAc:cac hexan = 1;10, 1:5) dé tao ra 3-xyclopropyl-3-
metyl-butan-1-ol duéi dang déu khong mau (0,7 g, 46%).

Buwéce D

Thém nhé giot dung dich chira dimetyl sulfoxit (0,84 mL, 11,8 mmol)
trong diclometan (5 mL) vao dung dich chua oxalyl clorua (0,75 g, 5,9 mmol)
(Aldrich) trong diclometan (30 mL) & -78°C. Sau 5 phit, dung dich chira 3-
xyclopropyl-3-metyl-butan-1-ol (0,69 g, 5,4 mmol) trong diclometan (10 mL)
dugc thém nho giot vao. Hon hop phéan tng dugc khudy & -78°C trong 15 phut.
Trietylamin (2,7 mL, 19,4 mmol) dugc bd sung va hdn hop phan ung duogc ting
tir tir dén nhiét do trong phong va duoc khudy & nhiét do trong phong trong 45
phut. Sau d6 nuéc duge thém vao. Cac 16p hitu co dugc tach, va 16p nude duoc
chiét bing diclometan. Céc 16p hiru co dugce két hop, rira bang 10% gbébm HC,
bdo hoa NaHCO;, nuéc mudi, lam khd béng MgSO., va dugc cb dé tao ra 3-
xyclopropyl-3-metyl-butyraldehyt dudi dang ddu mau vang (Hiéu suit: 0,68 g,
98%).

Buwéc E

Theo céch tuong tu v6i phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dwgc phan umg véi 3-xyclopropyl-3-metyl-
butyraldehyt (0,68 g, 5,3 mmol) trong CH,Cl, & nhiét d6 trong phong trong 5
gid dé tao ra tert-butyl este cia axit [3-xyclopropyl-3-metyl-but-(E)-

ylidenamino]-axetic duéi dang dau khéng mau (0,9 g, 75%).

Vi du 99b
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Diéu ché hop chit trung gian metyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic

Cl F o0~

E j\“‘
W
Cl F N

M. W. 507,41  CyHp6ClLF2N;0,

Thém mét phan trietylamin (0,76 g, 7,5 mmol) va AgF (0,47 g, 3,76
mmol) vao dung dich chira tert-butyl este cua axit [3-xyclopropyl-3-metyl-but-
(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 99a (0,9 g, 3,76 mmol) va
(£2)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,16 g, 3,76
mmol) dugc diéu ché trong Vi du 52a trong diclometan (100 mL). Hon hop
dugc khudy & nhiét do trong phong qua dém. Sau d6 hén hep dugc tdi bing
NH,CI b3o hoa va chiét bing CH,Cl,. Pha hiru co dugc tach, loc bang Xelit va
1am kho bang Na;SOq, va dugc ¢6. Phin con lai dugc hoa tan vao metanol (40
mL), va DBU (3 mL) dugc thém vao. Hon hop duoc gia nhiét & 100°C trong 5
gio, sau d6 lam ngudi dén nhiét do trong phong, va dugc ¢6. Phan con lai duge
phan bd giita etyl axetat va nuéc. Lép hitu co duge tach, 1am khé bang MgSOs,
va dugc cb. Phan con lai dugc tinh ché bing phép sic ky (EtOAc:cac hexan =
1;5, 1:3) dé tao ra metyl este cta axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-pyrolidin-2-
carboxylic duéi dang bot mau tring (0,95 g, 50%).

Vi du 99¢

Piéu ché hop chit trung gian axit rac-(2R,3S,4R,585)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-pyrolidin-2-

carboxylic
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cly F o OH

A NH
LN
o]} F N

M. W. 493,39 C,5H24CLF,N,O,

Thém dung dich nuéc (20 mL) chira NaOH (0,15 g, 3,7mmol) va metanol
(20 mL) vao metyl este ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 99b (0,95 g, 1,87 mmol) trong
tetrahydrofuran (40 mL). Hdn hop phan tmg dugc khudy & nhiét do trong phong
trong 18 gid. P9 “pH” ctia hdn hop duogc didu chinh téi 5 bing dung dich nuéc
HCL. Hon hop dugce cb. Phén con lai dugc phan bb gitra etyl axetat va nudc. Lop
hiru co dugc tach, rira bﬁng nudce, nude mudi, 1am khd b?mg MgSOs, dugc ¢, va
nghién thanh bdt véi diclometan va cic hexan dé tao ra axit rac-(2R,35,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-
metyl-propyl)-pyrolidin-2-carboxylic dué¢i dang chit rin mau tring (0,78 g,
80%)

Vi du 99d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic

H
c, F OyN\/\g;OH

M. W. 580,51  CyH;33C1,F2N30;3
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Theo cach tuong ty v&i phuong phap dugc mo ta trong Cace vi du 42¢ va
42d, axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2-xyclopropyl-2-metyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 99¢ (0,41 g, 0,83 mmol) dugc phan Ung véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,5 mmol) va
iPr,NEt (0,43 mL, 2,5 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid,
sau d6 phan ung v6i dung dich nudc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(2R,38,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-
xyclopropyl-2-metyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau
trang (0,33 g, 70%).

HRMS (ES+) m/z Theo tinh toan dﬁl vOi C29H33C12F2N3O3+ H [(M+H)+]Z
580,1940, theo thuc té: 580,1936.

Vi du 99e

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic

H
cy F o N~ OH
? OH

M. W. 580,51 C29H33C12F2N3O3

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic (0,3 g) dugc tich bing phép séc ky khong dbi xtmg SFC
dé tao ra ((S)-3,4-dihydroxy-butyl)-amit clia axit (2R,3 S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl) -
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pyrolidin-2-carboxylic khoéng dbi xtng dudi dang chét rin mau tring (0,11 g,
37%) va ((S)-3,4-dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic khéng dbi xting dudi dang chét rin mau tr:?'mg (0,11 g,
37%).

HRMS (ES+) m/z Theo tinh toan df)l va1 Cy9H33CLFaN;O3+ H [(M+H)+]I
580,1940, theo thuc té: 580,1941.

Vidu 100a

Diéu ché hop chét trung gian (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-3-metyl-
phenyl)-acrylonitril

M. W. 306,17 CiH;oCl,FN
Buodc A

Theo cach tuong trr voi phuong phap duge mo ta trong Vi du 57 Bude A,
rugu 4-clo-2-metylbenzyl (PLATTE) (1,69 g, 11 mmol) dugc phan ung véi
thionyl clorua (20 mL) & tao ra 4-clo-2-metylbenzyl clorua duéi dang dau
khong mau (1,83 g, 97%).

Bwoce B

Theo céach tuong ty v&i phuong phap dugc mo ta trong Vi du 57 Buée B,
4-clo-2-metylbenzyl clorua (1,83 g, 10 mmol) dugc phéan tmg véi KCN (1,76 g,
27 mmol) trong etanol (13 mL) va nuéc (10 mL) & 100°C trong 1 gid dé tao ra
4-clo-2-metylbenzyl xyanua duéi dang dau mau vang (1,2 g, 69%)
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Buéc C

Theo céch tuong ti vdi phuong phéap dugc mé ta trong Vi du 1b, 4-clo-2-
metylbenzyl xyanua (1,2 g, 7,2 mmol) dugc phan Ung véi 3-clo-2-
flobenzaldehyt (1,38 g, 8,7 mmol), dung dich metanol (25% khéi lugng) chta
natri metoxit (1,82 mL, 8 mmol) trong metanol (50 mL) & 50°C trong 3 gid dé
tao ra (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-3-metyl-phenyl)-acrylonitril dudi
dang chét rin mau trang (2,0 g, 91%).

Vi du 100b

Diéu ché hop chit trung gian tert-butyl este cia axit rac-(2R,3S,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propy})-
pyrolidin-2-carboxylic

Cl, F O¥O7(

%
W \

Cl N

M. W. 519,49 Cy3H33CI:N>O;

Thém mét phin trietylamin (1,7 g, 12 mmol) va AgF (0,9 g, 7,3 mmol)
vao dung dich chira tert-butyl este cua axit [3-xyclopropyl-3-metyl-but-(E)-
ylidenamino]-axetic dugc diéu ché trong Vi du 1a (0,93 g, 7,3 mmol) va vao
dung dich chira tert-butyl este cltia axit [3-xyclopropyl-3-metyl-but-(E)-
ylidenamino]-axetic dugc diéu ché trong Vi du 99a (1,6 g, 7,3 mmol) va (Z)-3-
(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,5 g, 4,9 mmol) duogc
diéu ché trong Vi du 100a trong diclometan (100 mL). Hén hop dugc khudy &
nhiét do trong phong trong 18 gid. Sau d6 hon hop dugc t6i bang NH4Cl bio
hoa va chiét bing CH,Cl,. Pha hitu co duoc tach, loc bing Xelit va lam kho
béng Na,S0q, va duoc ¢b. Phin con lai duge hoa tan vao tert-butanol (30 mL),
va DBU (5 mL) duge thém vao. Hon hop dugc gia nhiét & 100°C trong 18 gio,
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sau d6 1am ngudi dén nhiét 4o trong phong, va dugc cb. Phin con lai dugce phan
b gilta etyl axetat va nudc. Lép hitu co duge tach, lam kho béng MgSQOq4, va
dugc cb. Phan con lai dugc tinh ché bing phép sic ky (EtOAc:cac hexan = 1;10,
1:5) dé tao ra tert-butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic duéi dang bot mau tring (2 g, 80%).

Vi du 100c

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

Cl FOYOH
5 F
NH F<, OH
W
Cl N

M. W. 463,38 Cy4H2sCL,FN,0,.C,HF;0,

Theo cach tuong tu véi phuong phap duge md ta trong Vi du 25a, tert-
butyl este cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-metyl -
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 100b (2,0 g, 3,8 mmol) dugc phan Umg véi axit trifloaxetic trong
diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-(2R,
35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (1,88 g,
85%).

Vi dy 100d

Didu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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M. W. 550,50 C,sH34CI;FN304

Theo céch tuong tu véi phuong phap duge mé ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-
metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 100c (0,44 g, 0,76 mmol) dugc phan ung vdi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,33 g, 2,3 mmol), HATU (0,52 g, 1,37
mmol) va iPr;NEt (0,66 mL, 3,8 mmol) trong CH,Cl, & nhiét dd trong phong
trong 20 gio, sau d6 phan tmg vdi dung dich nude HCI trong tetrahydrofuran &
nhiét d trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta
axit rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-metyl-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau
tring (0,26 g, 64%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CogHasCLFN;O5+ H [(M+H)']:
550,2034, theo thuc té: 550,2034.

Vidu 101a

Diéu ché hop chét trung gian tert-butyl este ctia axit [2-(tetrahydro-pyran-4-yl)-

eth-(E)-ylidenamino]-axetic
L

M. W. 241,33 Ci3Hx;NO;
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Theo céch tuong ty véi phuong phap duge md ta trong Vi du 1a, glyxin
tert-butyl este (0,65 g, 5 mmol) dugc phan Umg véi (tetrahydro-pyran-4-yl)-
axetaldehyt (Pharmacore) (0,64 g, 5 mmol) trong CH,Cl, & nhiét d6 trong phong
trong 5 gid dé tao ra tert-butyl este cia axit [2-(tetrahydro-pyran-4-yl)-eth-(E)-
ylidenamino]-axetic duéi dang dau khéng mau (0,43 g, 33%).

Vi du 101b

Piéu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-
pyrolidin-2-carboxylic

C, Fp O‘ﬁ
>
LN
Ci F N

M. W. 551,47  Cy3H30ClF2N,03

Theo céach tuong ty véi phuong phap duge mé ta trong Vi du 100b, tert-
butyl este cua axit [2-(tetrahydro-pyran-4-yl)-eth-(E)-ylidenamino]-axetic dugc
diéu ché trong Vi du 100a (0,43 g, 1,8 mmol) dugc phan ung véi (Z)-3-(3-clo-2-
flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,31 g, 1 mmol) dugc diéu ché
trong Vi du 52a, AgF (0,19 g, 1,5 mmol), va trietylamin (0,46 g, 4,5 mmol)
trong diclometan (50 mL) & nhiét d6 trong phong trong 18 gio, tiép theo bang
cach phan tng véi DBU trong tert-butanol & 100°C trong 8 gir dé tao ra tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-pyrolidin-2-carboxylic ~ duéi
dang chét rin mau tring (0,45 g, 82%).

Vi du 101¢
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Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-
pyrolidin-2-carboxylic

o]} FOyOH
3 F
NH 0o F OH
%@ FHO
\\
Cl F N

M. W. 495,36 C,4HxClF2N,0;.C,HF;0;

Theo cach tuong tur vdi phuong phdp duge mo ta trong Vi du 25a, tert-
butyl este cha axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-pyrolidin-2-carboxylic ~ dugc
diéu ché trong Vi du 101b (0,45 g, 0,81 mmol) dugc phan Ung véi axit
trifloaxetic trong diclometan & nhiét d trong phong dé tao ra axit trifloaxetic
axit rac-(2R,3S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(tetrahydro-pyran-4-ylmetyl)-pyrolidin-2-carboxylic duéi dang chat rin mau
trang (0,4 g, 80%).

Vi dy 101d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-
pyrolidin-2-carboxylic

H
cl F OYN\/\g;OH

NH
%/CO
Joa

Cl F N

M. W. 582,47  Cy3H;3,ClF2N304

Theo cach tuong tu vdi phuong phap duge mé ta trong Cac vi du 42¢ va

42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
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flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-pyrolidin-2-carboxylic
dugc diéu ché trong Vi du 101¢ (0,15 g, 0,25 mmol) dugc phan ing véi 2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,11 g, 0,74 mmol), HATU (0,17 g,
0,44 mmol) va iPr;,NEt (0,21 mL, 1,2 mmol) trong CH,Cl; & nhiét do trong
phong trong 20 gio, sau d6 phén {mg véi dung dich nuéc HCl trong
tetrahydrofuran ¢ nhiét do trong phong trong 2 gir dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-pyrolidin-2-carboxylic ~ duéi
dang chit rin mau trang (0,25 g, 80%).

HRMS (ES*) m/z Theo tinh toan d6i véi CosHs CLLFoN;04+ H [(M+H)':
582,1733, theo thuc té: 582,1731.

Vi du 102a

Piéu ché hop chét trung gian tert-butyl este cua axit [2-(1-metyl-xyclohexyl)-

eth-(E)-ylidenamino]-axetic
OTO)‘/
N
L
M. W. 253,39 C;sH»7NO;

Buwéc A.

Thém metyl (dimetoxyphosphonyl)axetat (Aldrich) (11,3 g, 61,8 mmol)
vao huyén phii cia NaH (60%, 3 g, 74 mmol) trong DME (100 mL). Hn hop
duoc khudy & nhiét d6 trong phong trong 40 phut, sau d6 xyclohexanon (6,07 g,
61,8 mmol) dugc thém vao. Hon hop phan tmg duogc khqu & nhiét d¢ trong
phong trong 18 gid. Dung dich nuéc NH4Cl bio hoa duge bd sung va hdn hep
duge chiét bang etyl axetat hai 1an. Cac 16p hitu co duge két hop, 1am khé bing
MgSO,, dugc cd. Phin con lai duoc tinh ché bing phép sic ky (EtOAc:cac

-242-



21212

hexan=1;10) dé tao ra metyl este cta axit xyclohexyliden-axetic dudi dang dau

khong mau (6,4 g, 67%).

Qua trinh bién dbi tvong tw dugc d& xult béi Bruckner, R. va cong su
trong Eur. J. Org. Chem. 2006, 2119-2133 va cac quy trinh m6 ta dugc sir dung

ma khong can cai bién.
Buédc B

Thém dung dich etyl ete (1,6 M) chita MeLi (50 mL, 80 mmol) vao huyén
pht cta Cul (7,61 g, 40 mmol) trong etyl ete khan (20 mL) & 0°C. Hén hop
phan tmg dugc khudy & 0°C trong 10 phut. Dung méi dugc lam bay hoi duéi ap
sudt giam, sau d6 diclometan (20 mL) dugc bd sung dudi khi nito & 0°C. Hdn
hop dugc khudy trong 5 phut. Dung méi dugc lam bay hoi lai. B sung
diclometan (20 mL) vao phan con lai va nhiét do ctia hdn hop duge giam xubng
-78°C. B sung clotrimetylsilan (4,3 g, 40 mmol) va dung dich diclometan (20
mL) chira xyclohexyliden-metyl este cua axit axetic (3,1 g, 20 mmol) vao hén
hop. Hon hop phan tng dugc ting tir tir dén 0°C va khudy trong 1 gio. Dung
dich nuéc NH4Cl bdo hoa dugc bd sung dé t6i phan img. Hon hop duge chiét
bing etyl ete hai 14n. CAc 16p hitu co dugc két hop, lam khd bing MgSOs, duge
cb. Phén con lai duge tinh ché bang phép sic ky (EtOAc:cac hexan=1;5) dé tao
ra metyl este cia axit (1-metyl-xyclohexyl)- axetic dudi dang dau khéng mau

(3,3 g, 97%).

Qud trinh bién dbi tuong tr duge dé xuat béi Yamamoto, Y. va cdng su
trong Tetrahedron Letter 44 (2003), 4265-4266 va cac quy trinh md ta duoc sir

dung ma khong can cai bién.
Budc C

Bé sung dung dich tetrahydrofuran (1 M) chira LiAlH4 (29 mL, 29 mmol)
vao dung dich chira metyl este cta axit (1-metyl-xyclohexyl)-axetic (3,3 g, 19,4
mmol) trong tetrahydrofuran khan (50 mL) & 0°C duéi khi nito. H6n hop phan
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ing dugc khudy & 0°C trong 1 gid, sau dé rét 1én nuéc da-nude. Hdn hop duoc
chiét béng etyl axetat. Lép hitu co duge tach, rira biang nudc, dung dich nudc
HCI, nuéc mubi, 1am khé bang MgSOs, va dugc cd. Phin con lai dugce tinh ché
bing phép sic ky (EtOAc:cac hexan = 1:4) dé tao ra 2-(1-metyl-xyclohexyl)-
etanol duéi dang dau khéng mau (2,2 g, 80%).

Bwoc D

Thém nhé giot dung dich chtra dimetyl sulfoxit (2,44 mL, 34,3 mmol)
trong diclometan (8 mL) vao dung dich chira oxalyl clorua (2,18 g, 17,2 mmol)
(Aldrich) trong diclometan (12 mL) & -78°C. Sau 5 phut, dung dich chira 2-(1-
metyl-xyclohexyl)-etanol (2,2 g, 15,6 mmol) trong diclometan (10 mL) dugc
thém nhé giot vao. Hén hop phan tng duoc khudy & -78°C trong 15 phut.
Trietylamin (7,8 mL, 56 mmol) dugc bd sung vao va hdn hop phan ung duogc
1am 4m tir tir dén nhiét do trong phong va dugc khudy & nhiét do trong phong
trong 45 phut. Sau d6 nuéc duge thém vao. Céc 16p hitu co duge tach, va 16p
nude dugce chiét bang diclometan. Céc 16p hitu co dugc két hop, rira bing 10%
gém HCI, bdo hoa NaHCO;, nudc mudi, 1am khd béng MgSOs, va duge co dé
tao ra (1-metyl-xyclohexyl)-axetaldehyt dudi dang diu mau vang (Hiéu sudt: 2 g,
91%).

Buwoc E

Theo cach tuong tu véi phuong phép dugc mé ta trong Vi du 1a, glyxin
tert-butyl este (1,87 g, 14,3 mmol) dugc phan g véi (1-metyl-xyclohexyl)-
axetaldehyt (2,9 g, 14,3 mmol) trong CH,Cl, ¢ nhiét d6 trong phong trong 18
gid dé tao ra tert-butyl este cia axit [2-(1-metyl-xyclohexyl)-eth-(E)-

ylidenamino]-axetic duéi dang diu khéng mau (3,4 g, 95%).

Vi du 102b
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Diéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic

Cl Fovo\ﬁ
LN
Cl F N

M. W. 563,52  C;30H34ClLF2N>0O;

Theo céch tuong ty voéi phuong phép duge md ta trong Vi du 100b, tert-
butyl este cia axit [2-(1-metyl-xyclohexyl)-eth-(E)-ylidenamino]-axetic duoc
diéu ché trong Vi du 101a (2,55 g, 10 mmol) dugc phan uing véi (Z)-3-(3-clo-2-
flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (2,5 g, 8 mmol) dugc diéu ché
trong Vi du 52a, AgF (1,55 g, 12,3 mmol), va trietylamin (2,8 mL, 20 mmol)
trong diclometan (150 mL) ¢ nhiét do trong phong trong 18 gid, tiép theo 1a
phén img véi DBU (10 ml) trong tert-butanol (50 mL) & 100°C trong 18 gior dé
tao ra tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic
duéi dang chét rdn mau vang nhat (3 g, 66%).

Vi du 102¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic

Cl\F 0 OH
; F
NH F OH
Jo
Cl F N
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M. W. 507,41 C26H26C12F2N202.C2HF302

Theo céch twong ty vdi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo- |
phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic duoc diéu
ché trong Vi du 102b (3 g, 5,3 mmol) dugc phan ng vdi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-
metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tréng
nga (3,3 g, 100%)).

Vi du 102d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3S,4R,5S)-3~(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic

H
cl F o N~ OH
? OH

Ci F N

M. W. 594,53  C;30H35Cl,F2N30;

Theo cach tuong tir vdi phuong phap duge md ta trong Céce vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic dugc
diéu ché trong Vi du 102¢ (0,5 g, 0,8 mmol) dugc phan tung vadi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,35 g, 2,41 mmol), HATU (0,55 g, 1,45
mmol) va iPr;NEt (0,70 mL, 4,0 mmol) trong CH,Cl, & nhiét d6 trong phong
trong 20 gio, sau d6 phan Uing véi dung dich nudc HCI trong tetrahydrofuran &
nhiét d6 trong phong trong 2 gi dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta
axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
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(1-metyl-xyclohexylmetyl)—pyrolidin—2-carboxylic dudi dang chét rdn mau tréng
(0,22 g, 46%)).

HRMS (ES*) m/z Theo tinh toan dbi v6i C3oHssClF,N;05+H [(M+H)']:
594,2097, theo thuc té: 594,2094.

Vidu 102e

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-

2-carboxylic

H
cl, F o N~ OH
? OH

%
e
JO A

Cl N

M. W. 594,53  C3oH35Cl,F2N304

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-
2-carboxylic (0,18 g) dugc tach bing phép sic ky khéng d6i xtmg SFC dé tao ra
((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-
carboxylic khong dbi ximg dudi dang chét rin mau tring (78 mg, 71%) va ((S)-
3,4-dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic
khéng d6i xtmg dudi dang chét rin mau tring (80 mg, 73%).

HRMS (ES*) m/z Theo tinh toan d6i véi CsoHssClFoN;05+H [(M+H)":
594,2097, theo thuc té: 594,2094.

Vi dy 103a
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Diéu ché hop chét trung gian benzyl este cua axit 4-[(E)-tert-

butoxycacbonylmetylimino]-2,2-dimetyl-butyric
N
Ko g
o

M. W. 333,43 C,;9H7NO,
Buoc A

Hbn hop cua 2,2-dimetylbutyrolacton (6,84 g, 60 mmol) va KOH (3,36
mmol) trong H,O (60 mL) dugc gia nhiét & hdi lwu trong 2 gid. Dung dich dugc
1am nguéi dén nhiét do trong phong va dugc co tdi kho dé tao ra mubi monokali
cta axit 4-hydroxy-2,2-dimetyl-butanoic dudi dang chit rin mau tring (10,2 g,
100%).

Bwoc B

Thém Nal (10,8 g, 72 mmol) va K,CO; (8,29 g, 60 mmol) vao hén hop
clia mubi monokali clia axit 4-hydroxy-2,2-dimetyl-butanoic (60 mmol) va
benzyl bromua (8,55 mL, 72 mmol). Hén hop phan tng dugc khudy & hdi luu
trong 18 gio. Chét két taa duoc loc ra va phén dich lpc dugc lam bay hoi. Phin
con lai dugc tinh ché bing sic ky cot nhanh (EtOAc: cac hexan=1:2) dé tao ra
benzyl este cua axit 4-hydroxy-2,2-dimetyl-butyric duéi dang dau khong mau (9
g, 67%)

Qua trinh bién ddi tuong tu dugc dé xuét trong EP246529 va cac quy trinh

mo ta dugce sir dung ma khong can cai bién.
Buédc C

Thém nho giot dung dich chira dimetyl sulfoxit (3,1 mL, 44 mmol) trong
diclometan (5 mL) vao dung dich chtra oxalyl clorua (2,8 mL, 22 mmol)
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(Aldrich) trong diclometan (40 mL) & -78°C. Sau 5 phut, dung dich chira benzyl
este cua axit 4-hydroxy-2,2-dimetyl-butyric (4,5 g, 20 mmol) trong diclometan
(5 mL) dugc thém nho gigt vao. Hdn hop phan img dugc khudy & -78°C trong
15 phut. Trietylamin (10 mL, 72 mmol) dugc bd sung vao va hdn hop phan tng
dugc ting tir tir dén nhiét 4o trong phong va dugc khudy & nhiét do trong phong
trong 45 phit. Sau d6 nuéc duge thém vao. Cac 16p hiru co dugc tach, va 16p
nudce duge chiét bing diclometan. Céc 16p hitu co duoc két hop, rira bing 10%
gém HCI, bdo hoa NaHCO;, nudc mudi, 1am khod b?mg MgSQOq4, va dugce co dé
tao ra benzyl este cla axit 2,2-dimetyl-4-oxo-butyric dudi dang diu khong mau

(Hiéu suit: 2,9 g, 66%).
Bude D

Theo cach tuong tu voi phuong phap dugc mé ta trong Vi du 1a, glyxin
tert-butyl este (1,72 g, 13,2 mmol) dugc phan Umg v6i benzyl este cla axit 2,2-
dimetyl-4-oxo-butyric (4,1 g, 13,2 mmol) trong CH,Cl; & nhiét d6 trong phong
trong 18 gid d& tao ra benzyl este cua axit 4-[(E)-tert-
butoxycacbonylmetylimino]-2,2-dimetyl-butyric dudi dang dau khéng mau (4,1
g, 93%).

Vi du 103b

Diéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-5-(2-
benzyloxycacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 643,56  C34H34C1,F2N,O4
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Theo cach tuong ty voi phuong phap dugc md ta trong Vi du 100b,
benzyl este cia axit 4-[(E)-tert-butoxycacbonylmetylimino]-2,2-dimetyl-butyric
dugc didu ché trong Vi du 103a (4,1 g, 12,3 mmol) dugc phan Gng vai (Z)-3-(3-
clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (2,5 g, 8 mmol) duogc diéu
ché trong Vi du 52a, AgF (1,55 g, 12,3 mmol), va trietylamin (2,5 g, 24 mmol)
trong diclometan (150 mL) & nhiét d6 trong phong trong 18 gid, tiép theo 1a
phan {mg véi DBU (4 ml) trong tert-butanol (40 mL) & 100°C trong 4 git dé tao
ra tert-butyl este cla axit rac-(2R,3S,4R,55)-5-(2-benzyloxycacbonyl-2-metyl-
propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-
carboxylic dudi dang gdm mau vang nhat (0,98 g, 19%).

Vi du 103¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-(2-
benzyloxycacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic

F
F{_ OH
cl, F o OH ;’k\(()

X o

cl FN O

M. W. 587,46 C30H26Cl2F,N204.C,HF;0,

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 25a, tert-
butyl este cda axit rac-(2R,38S,4R,5S)-5-(2-benzyloxycacbonyl-2-metyl-propyl)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic
dugc diéu ché trong Vi du 103b (0,98 g, 1,6 mmol) dugc phan Ung védi axit
trifloaxetic trong diclometan & nhiét dé trong phong dé tao ra axit trifloaxetic
axit rac-(2R,3S,4R,5S)-5-(2-benzyloxycacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic duéi dang gbém
mau tring (0,94 g, 86%).
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Vi du 103d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(2-
benzyloxycacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic

H
cl F OYN\/\g;OH

ey
O

o] F N

M. W. 674,57  C34H35CIF2N30:5

Theo céch tuong tu véi phuong phap duge mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-(2-benzyloxycacbonyl-2-metyl-
propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 103c¢ (0,94 g, 1,34 mmol) dugc phéan ung
vai 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,58 g, 4,0 mmol), HATU
(0,92 g, 2,41 mmol) va iPr,NEt (1,17 mL, 6,7 mmol) trong CH,Cl, & nhiét d6
trong phong trong 20 gid, sau d6 phan umg véi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d trong phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cua axit rac-(2R,3S,4R,5S)-5-(2-benzyloxy-cacbonyl-2-metyl-
propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-

carboxylic duéi dang chét rin mau tring (0,2 g, 22%).

HRMS (ES+) m/z Theo tinh toan dé)l véi Ci4H35CLEF,N3;Os+H [(M+H)+]Z
674,1995, theo thuc té: 674,1991.

Vi du 104a

Diéu ché hop chit trung gian metyl este cua axit 4-[(E)-tert-
butoxycacbonylmetylimino]-2,2-dimetyl-butyric
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M. W. 257,33 C3H2NO;4

Budc A

Hdn hop cla 2,2-dimetylbutyrolacton (6,84 g, 60 mmol) va KOH (3,36 g)
trong H,O (60 mL) dugc gia nhiét & hdi luu trong 2 gi0. Dung dich dugc lam

A6

ngudi dén nhiét do trong phong, va axit hoa dén d6 “pH” 5 bing dung dich nuéc
HCI. Hdn hgp sau d6 dugc chiét bing etyl axetat ba 1an. Cac 16p hiru co hdn hop
duoc rira bang nudc mubdi, 1am khd bing MgSOs, duge cb dudi ap suit giam dé

tao ra axit 4-hydroxy-2,2-dimetyl-butanoic dudi dang dau khéng mau (4 g, 51%).
Buéc B

B4 sung dung dich hexan (2,0 M) chira trimetylsilyldiazometan (Aldrich)
(12,5 mL, 25mmol) vao hén hop ciia axit 4-hydroxy-2,2-dimetyl-butanoic (2,2 g,
16,6 mmol) trong etyl ete (16 mL) va metanol (24 mL) & 0°C. Hon hop phan
g duge khudy & 0°C trong 1 gi0. Céac dung mdi dugce lam bay hoi. Phan con
lai hip thy trong etyl axetat, rira bing dung dich nudc HCI pha lodng, dung dich
nudc NaHCO; bdo hoa, nudec mudi, lam kho bing MgSO,, va dugc cd dé tao ra
metyl este cla axit 4-hydroxy-2,2-dimetyl-butyric duéi dang dau khéng mau
(1,5 g, 62%).

Bwoc C

Thém nhé giot dung dich chira dimetyl sulfoxit (1,77 mL, 25 mmol) trong
diclometan (5 mL) vao dung dich chira oxalyl clorua (1,09 mL, 12,5 mmol)
(Aldrich) trong diclometan (20 mL) ¢ -78°C. Sau 5 phit, dung dich chira metyl
este cua axit 4-hydroxy-2,2-dimetyl-butyric (1,5 g, 11,3 mmol) trong diclometan
(5 mL) dugc thém nhé giot vao. Hon hop phan tmg dugc khudy & -78°C trong

-252-



21212

15 phat. Trietylamin (5,7 mL, 41 mmol) dugc bd sung vao va hdn hop phan tng
dugc ting tir tir &én nhiét do trong phong va duge khudy & nhiét do trong phong
trong 45 phut. Sau d6 nudc duge thém vao. Céc 16p hitu co dugc tach, va 16p
nuée duge chiét bing diclometan. Cac 16p hiru co duoc két hop, rira bang 10%
g@)m HCI, NaHCOs bdo hoa, nudc mudi, 1am khé béng MgSOys, va dugc cb dé
tao ra metyl este cla axit 2,2-dimetyl-4-oxo-butyric dudi dang diu mau vang

(Hiéu sult: 1,2 g, 81%).
Buée D

Theo cach tuong tu véi phuong phap duge md ta trong Vi du 1a, glyxin tert-
butyl este (1,09 g, 8,32 mmol) dugc phan Umg véi metyl este cta axit 2,2-
dimetyl-4-oxo-butyric (1,2 g, 8,32 mmol) trong CH,Cl; & nhiét do trong phong
trong 18 gid dé& tao ra metyl este cua axit 4-[(E)-tert-
butoxycacbonylmetylimino]-2,2-dimetyl-butyric duéi dang dau khong mau (2,1
g, 100%).

Vi du 104b

Piéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-
propyl)-pyrolidin-2-carboxylic

o_Foy0K
%
Cl FNO

M. W. 567,47  CysH30ClF2N,04

Theo céch tuong tu véi phuong phap duge mo ta trong Vi du 100b, metyl
este cua axit 4-[(E)-tert-butoxycacbonylmetylimino]-2,2-dimetyl-butyric dugc

-253-



21212

diéu ché trong Vi du 104a (2,1 g, 8,3 mmol) duoc phan img véi (Z)-3-(3-clo-2-
flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (2,05 g, 6,7 mmol) duoc diéu ché
trong Vi du 52a, AgF (1,27 g, 10 mmol), va trietylamin (2,3 mL, 17 mmol)
trong diclometan (150 mL) & nhiét d6 trong phong trong 18 gid, tiép theo 1a
phan Umg véi DBU (2 ml) trong tert-butanol (10 mL) & 100°C trong 2 gidr dé tao
ra tert-butyl este cua axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-propyl)-pyrolidin-2-
carboxylic duéi dang chit rin mau tréng (0,75 g, 20%).

Vidu 104c¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-
propyl)-pyrolidin-2-carboxylic

Cl, F oy OH .
z F OH
@\% 7
\ 0
LN 1
W
cl FN O

M. W. 51 1,36 C24H22C12F2N204.C21‘IF302

Theo cach tuong tu v6i phuong phap duge mé ta trong Vi du 25a, tert-
butyl este clua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-propyl)-pyrolidin-2-carboxylic
dugc diéu ché trong Vi du 104b (0,7 g, 1,23 mmol) dugc phan Ung véi axit
trifloaxetic trong diclometan & nhiét d trong phong dé tao ra axit trifloaxetic
axit rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2-metoxycacbonyl-2-metyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin
mau tring (0,75 g, 97%).

Vi du 104d
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-
propyl)-pyrolidin-2-carboxylic

H
cl F oyN\/\g;OH

G\QKHX,

cl g N

M. W. 598,47  CyH3,Cl,F2N30s

Theo cach tuong tu v&i phuong phap dugc mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2-metyl-2-phenoxycacbonyl-propyl)-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 104¢ (0,75 g, 1,26 mmol) dugc phan tmg
voi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,52 g, 3,6 mmol), HATU
(0,82 g, 2,16 mmol) va iPr,NEt (1,04 mL, 6 mmol) trong CH,Cl, & nhiét do
trong phong trong 20 gid, sau d6 phan tmg vdi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d6 trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-metyl-2-phenoxycacbonyl-propyl)-pyrolidin-2-carboxylic
dudi dang chit rin mau tring (0,45 g, 56%).

HRMS (ES*) m/z Theo tinh toan di v&i CasHs CLFN3Os+H [(M+H)]:
598,1682, theo thuc té: 598,1679.
Vi du 105a

Piéu ché hop chit trung gian tert-butyl este cia axit [4-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-but-(E)-ylidenamino]-axetic
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M. W. 343,59 C;3H;37NO;Si
Buwoc A

Hdn hop cta 2,2-dimetyl-propan-1,3-diol (Aldrich) (10 g, 96 mmol) va
imidazol (9,8 g, 140 mmol) trong diclometan (200 mL) dugc bd sung tert-
butyldimetylclosilan (15,9 g, 10,6 mmol). Hon hgp phan tmg dwoc khudy &
nhiét d6 trong phong trong 0,5 gid. Nudc dugc thém vao. Lop hitu co duge tach,
16p nudce sau @6 dugce chiét bang diclometan. Céc 16p hiru co hdn hop dugce rira
bing nuéc mudi, 1am kho bang MgSOq, duoc cd dé tao ra 3-(tert-butyl-dimetyl-
silanyloxy)-2,2-dimetyl-propan-1-ol duéi dang dau khong mau (20,4 g, 97%).

Bwoéc B

B6 sung dung dich diclometan (20 mL) chta metansulfonyl clorua
(Aldrich) (8,69 mL, 112 mmol) vao dung dich chira 3-(tert-butyl-dimetyl-
silanyloxy)-2,2-dimetyl-propan-1-ol (20,4 g, 93 mmol) va trietylamin (26 g, 186
mmol) trong diclometan (200 mL) & 0°C. Hén hop phan tmg dugc khudy & 0°C
trong 2 gio. Nudc duge thém vao. Lop hitu co duge tach, 16p nudc duge chiét
béng diclometan. Céc 16p hitu co hdn hop duge rira bang dung dich nuéc HCl
pha lodng, dung dich nuéc NaHCOj; béo hoa, nude mubi, 1am khé béng MgSO;,
va dugc cd dé tao ra 3-(tert-butyl-dimetyl-silanyloxy)-2,2-dimetyl-propyl este

cua axit metansulfonic dudi dang ddu mau vang (24 g, 87%).
Buége C

B6 sung KCN (2,85 g, 44 mmol) vao dung dich chira 3-(tert-butyl-
dimetyl-silanyloxy)-2,2-dimetyl-propyl este cia axit metansulfonic (5 g, 16,8
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mmol) trong dimety! sulfoxit khan (50 mL). H6n hop phan tng dugc gia nhiét &
120°C trong 16 gid. Hon hop duge lam ngudi, va nudc duge thém vao. Hon hop
dugc chiét bang etyl axetat hai lin. Cac 16p hitu co hdn hop duge rira bing dung
dich nuéc NaHCO; bdo hoa, nudc mubi, 1am khé bang MgSOs, va dugc cd. Phan
con lai dugce tinh ché bing phép séc ky (EtOAc:céc hexan = 1;4) dé tao ra 4-
(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-butyronitril duéi dang ddu mau vang
(2,2 g, 57%).

Buwoc D

Thém nho6 giot dung dich toluen (1 M) chia DIBAL (10,6 mL, 10,6
mmol) vao dung dich chira 4-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-
butyronitril (2,2 g, 9,67 mmol) (Aldrich) trong diclometan (20 mL) & -78°C.
Hén hop phan img dugc khudy & 0°C trong 3 gid. Hon hop duge rét vao dung
dich nuéc NH4Cl béo hoa. Lop hitu co duge tach, va 16p nude dugc chiét bing
etyl axetat. Cac 16p hitu co duge két hop, rira bing nuéc mudi, 1am khé bing
MgSOs, va dugc cb. Phan con lai dugc tinh ché bing phép séc ky (EtOAc:cac
hexan=1:4) dé tao ra 4-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-butyraldehyt
duéi dang dau khong mau (Hiéu sudt: 0,84 g, 38%).

Bwoc E

Theo cach tuong tu véi phuong phép duge md ta trong Vi du 1a, glyxin
tert-butyl este (0,52 g, 3,64 mmol) dugc phan Ung véi 4-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-butyraldehyt (0,84 g, 3,64 mmol) trong CH,Cl, & nhiét
do trong phong trong 18 gid dé tao ra tert-butyl este cua axit [4-(tert-butyl-
dimetyl-silanyloxy)-3,3-dimetyl-but-(E)-ylidenamino]-axetic dudi dang dau
khong mau (1,25 g, 100%).

Vi dy 105b
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Diéu ché hop chét trung gian tert-butyl este cia axit rac-(2R,3S,4R,5S)-5-[3-
(tert-butyl-dimetyl-silanyloxy)-2,2-dimetyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

cl, F OYO\K
%
we 0
W e

M. W. 653,72  C33HuCLF2NO5Si

Theo cach tuong tur vdi phuong phap dugc mo ta trong Vi du 100b, tert-
butyl este cia axit [4-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-but-(E)-
ylidenamino]-axetic dugc didu ché trong Vi du 105a (1,25 g, 3,64 mmol) duoc
phan tmg v&i (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,93
g, 3 mmol) dugc diéu ché trong Vi du 52a, AgF (0,57 g, 4,5 mmol), va
trietylamin (1,05 mL, 7,5 mmol) trong diclometan (100 mL) & nhiét do trong
phong trong 18 gid, tiép theo 1a phéan umg v6i DBU (3,6 ml) trong tert-butanol
(15 mL) & 100°C trong 2 gid dé tao ra tert-butyl este cua axit rac-(2R,3S,
4R,5S)-5-[3-(tert-butyl-dimetyl-silanyloxy)-2,2-dimetyl-propyl}-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chét
ran mau tring (1,2 g, 61%).

Vi du 105¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl. F O§__,0H i E o
NH Z\\(
\\

Cl F N

-258-



21212

M. W. 483,35 C23H22C12F2N203.C2HF302

Theo céach tuong ty véi phuong phép duge mé ta trong Vi du 25a, tert-
butyl este clia axit rac-(2R,3S,4R,58)-5-[3-(tert-butyl-dimetyl-silanyloxy)-2,2-
dimetyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 105b (1,1g, 1,68 mmol) dugc
phan Umg véi axit trifloaxetic trong diclometan & nhiét d6 trong phong dé tao ra
axit trifloaxetic axit rac-(2R,3$,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi
dang chét rin mau tring (1 g, 100%).

Vi du 105d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

H
cl, F OYN\/\g;OH

NH

of F N

M. W. 570,46  Cy7H3,Cl,F2N;30,

Theo cach tuong tu véi phuong phap duge md ta trong Céc vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
duogc diéu ché trong Vi du 105¢ (1 g, 1,67 mmol) dugc phan Umg véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,73 g, 5 mmol), HATU (1,14 g, 3 mmol)
va iPr,NEt (1,46 mL, 8,4 mmol) trong CH,Cl, & nhiét d9 trong phong trong 20
gio, sau d6 phan Ung vdi dung dich nude HCI trong tetrahydrofuran & nhiét d6
trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,35,4R,58)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
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hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau
trang (0,3 g, 64%).

HRMS (ES*) m/z Theo tinh toan d6i véi Ca7Hs1CLFN3O4+H [(M+H)']:
570,1733, theo thuc té: 570,1731.

Vi du 105e

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cda axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

H
ci F OyN\/\g;OH

NH

cl F N

M. W.570,46  Cy7H3;,ClF2N304

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (0,24 g) dugc tach bang phép sic ky khong dbi xung
SFC & tao ra ((5)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S, 4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)
-pyrolidin-2-carboxylic khong d6i ximg duédi dang chét rin mau tring (102 mg,
43%) va ((S)-3,4-dihydroxy-butyl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khéng d6i xtimg duéi dang chét rén mau tring (93 mg,
39%).

HRMS (ES*) m/z Theo tinh toan ddi véi Cp7Hz CLE,N;04+H [(M+H)T:
570,1733, theo thuc té: 570,1730.

Vi du 106a
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Diéu ché hop chit trung gian tert-butyl este cia axit [3,3-dietyl-pent-(E)-

ylidenamino]-axetic
|'L/%

M. W. 255,40 C;5HoNO,
Bwéc A

Thém dung dich diclometan (1 M) chua TiCls (100 mL, 100 mmol) vao
dung dich chtra dimetyl malonat (10 g, 75mmol), 3-pentanon (6,5 g, 75 mmol)
va pyridin (7,9 g, 100 mmol) trong tetrahydrofuran khan (300 mL) & 0°C trong
khoéang thoi gian 1 gid. Sau khi qué trinh b sung két thuc, hdn hgp phan ung
duogc 1am 4m tir tir dén nhiét do trong phong va khudy trong 18 gid. Nude duoc
b sung dé toi phan tng. Hon hop duge chiét bing etyl ete. Lép hitu co dugce
tach, va 16p nuéc duoc chiét bang etyl axetat. Cac 16p hitu co duoc két hop,
duogc cd. Phan con lai duge tinh ché biang phép sic ky (EtOAc:cac hexan=1;20)
dé tao ra dimetyl este cua axit 2-(1-etyl-propyliden)-malonic dudi dang diu mau
vang (7 g, 46%).

Bwoéc B

Thém etylmagie clorua (2 M, 40 mL, 80 mmol) vao huyén phu cia Cul
(7,61 g, 40 mmol) trong tetrahydrofuran khan (100 mL) & -50°C trong 15 phut.
Sau khi qua trinh bd sung két thic, hdn hop phéan tmg dugc 1am 4m tir tir nhiét
d6 trong phong va khudy trong 20 phut. Sau dé nhiét db ctia hdn hop dugc giam
xudng -50°C, dung dich tetrahydrofuran (50 mL) chita dimetyl este cua axit 2-
(1-etyl-propyliden)-malonic (3,5 g, 17,5 mmol) duoc thém vao. Hon hop phan
g dugc ting tir tir dén nhiét do trong phong va khudy trong 3 gid. Dung dich

nuéc NH4Cl bio hoa dugc bd sung dé t6i phan umg. Hon hop duoc loc, va phén
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dich loc dugc c6 dé loai bé phin 16n tetrahydrofuran. Phdn con lai dugc chiét
béng etyl axetat hai 1dn. Cac 16p hitu co dugc két hop, dugc co. Phan con lai
dugc tinh ché bing phép sic ky (EtOAc:cac hexan=1;30) dé tao ra dimetyl este
cla axit 2-(1,1-dietyl-propyl)-malonic duéi dang dau khéng mau (2,6 g, 57%).

Bwoe C

Thém LiCl (0,91 g, 21,6 mmol) va H,O (0,19 mL, 11 mmol) vao dung
dich chira dimetyl este cua axit 2-(1,1-dietyl-propyl)-malonic (2,5 g, 11 mmol)
trong DMSO (30 mL). Hn hop phan tmg dugc gia nhiét & 170°C trong 4 gio,
sau d6 rot 1én nuéc da-nudc, chiét bing etyl axetat. Lép hitu co dugce tach, rira
béng nudce, nude mudi, 1lam khd béng MgSO,, va duge cd dé tao ra metyl este

clia axit 3,3-dietyl-pentanoic duéi dang ddu mau vang (1,9 g, 100%).
Budce D

Thém dung dich tetrahydrofuran (2 M) chira LiAlH, (9 mL, 18 mmol) vao
dung dich chira metyl este cua axit 3,3-dietyl-pentanoic (1,9 g, 11 mmol) trong
tetrahydrofuran khan (50 mL) & 0°C duéi khi nito. Hon hop phan tmng dugc
khudy & 0°C trong 1 gio, sau d6 rét 1én nudc da-nude. Hon hop duoc chiét bang
etyl axetat. Lop hitu co dugc tach, rira béng nudc, dung dich nudéc HCI, nudc
mudi, lam khd bing MgSQs, va dugc cd dé tao ra 3,3-dietyl-pentan-1-ol dudi

dang d4u mau vang (1,4 g, 90%).
Buéc E

Thém nhé giot dung dich chira dimety! sulfoxit (1,4 mL, 19.8 mmol) trong
diclometan (5 mL) vao dung dich chira oxalyl clorua (0,86 mL, 9,9 mmol)
(Aldrich) trong diclometan (20 mL) & -78°C. Sau 5 phut, dung dich chura 3,3-
dietyl-pentan-1-ol (1,3 g, 9 mmol) trong diclometan (5 mL) dugc thém nho giot
vao. Hn hop phan tmg dugc khudy & -78°C trong 15 phut. Trietylamin (4,5 mL,
32 mmol) dugc bd sung va hdn hop phén tmg duoc ting tir tir dén nhiét d6 trong

phong va duoc khudy & nhiét do trong phong trong 45 phut. Sau d6 nuédc duoc
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thém vao. Céc 16p hitu co dugc téch, va 16p nudc duoc chiét bing diclometan.
Céc 16p hitu co duge két hop, rira bing 10% gdm HCI, bdo hoa NaHCOs, nuée
mudi, 1am khé béng MgSOy, va duge ¢b dé tao ra 3,3-dietyl-pentanal dudi dang

diu mau vang (Hiéu sut: 1 g, 78%).
Buédc F

Theo céch tuong tu v&i phuong phép duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,92 g, 7 mmol) dugc phan tmg v6i 3,3-dietyl-pentanal (1 g, 7
mmol) trong CH,Cl; & nhiét d§ trong phong trong 5 giv dé tao ra tert-butyl este
cla axit [3,3-dietyl-pent-(E)-ylidenamino]-axetic dudi dang dau khéng mau (1,8

g, 100%).
Vi du 106b

Piéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-
pyrolidin-2-carboxylic

M. W. 507,41 C6H26ClF2N, 0,

Theo céach tuong tu vdi phuong phap dugc md ta trong Vi du 100b, tert-
butyl este cia axit [3,3-dietyl-pent-(E)-ylidenamino]-axetic dugc diéu ché trong
Vi du 106a (1,8 g, 7 mmol) dugc phan tng véi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-
clo-2-flo-phenyl)-acrylonitril (1,74 g, 5,6 mmol) dugc diéu ché trong Vi du 52a,
AgF (1,1 g, 8,6mmol), va trietylamin (1,95 mL, 14 mmol) trong diclometan (150
mL) & nhiét d¢ trong phong trong 18 gid, tiép theo 14 phan tng véi DBU (7 ml)
trong tert-butanol (30 mL) & 100°C trong 2 gid dé tao ra tert-butyl este cia axit
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rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dietyl-butyl)-pyrolidin-2-carboxylic dudi dang gdm mau tring (1,8 g, 57%).

Vi du 106¢

Diéu ché hop chat trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-

carboxylic

Cl_F ol OH

M. W. 509,43 CyH33C12F2N,0,.C,HF30,

Theo cach tuong ty véi phuong phap duge mob ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-carboxylic dugc didu ché trong
Vi du 106b (1,8 g, 3,2 mmol) dugc phan Ung véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dietyl-butyl)-pyrolidin-2-carboxylic duéi dang chit rin mau vang nhat 2 g,
100%).

Vi du 106d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-

carboxylic

-264-



\

M. W. 596,54  C30H37Cl,F2N304

Theo cach tuong tu véi phuong phép dugc mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi dy 106¢ (0,5 g, 0,8 mmol) dugc phan ung véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,35 g, 2,4 mmol), HATU (0,55 g, 1,4 mmol) va
iPr,NEt (0,7 mL, 4 mmol) trong CH,Cl, ¢ nhiét do trong phong trong 20 gid,
sau d6 phan tng v6i dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gior dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dietyl-butyl)-pyrolidin-2-carboxylic duéi dang chit rin mau trang (0,33 g, 70%).

HRMS (ES*) m/z Theo tinh toan d6i v6i CsoHz7ClFoN305+H [(M+H)':
596,2253, theo thuc té: 596,2254.

Vidu 107a

Diéu ché hop chét trung gian tert-butyl este cia axit [3-etyl-3-metyl-pent-(E)-

ylidenamino]-axetic
N

L

M. W.24138  C;4H»NO;

Bwéc A
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B4 sung metylmagie clorua (3 M, 20 mL, 60 mmol) vao huyén phu cia
Cul (5,7 g, 30 mmol) trong tetrahydrofuran khan (100 mL) & -50°C trong 15
phut. Sau khi qué trinh b sung két thuc, hdn hop phan tmg duoc lam 4m tir tir
dén nhi¢t d9 trong phong va khuéy trong 20 phut. Sau d6 nhiét d6 cia hdn hop
duoc giam xubng -50°C, dung dich tetrahydrofuran (20 mL) chita dimetyl este
cla axit 2-(1-etyl-propyliden)-malonic (3 g, 15 mmol) duoc diéu ché trong Vi
du 106a Budc A dugc thém vao. Hon hop phan tmg duoc 1am 4m tir tir dén
nhiét do trong phong va khudy trong 1 gio. Dung dich nudc NH4Cl bdo hoa
duoc bd sung dé t6i phén {mg. Hon hop duoc loc, va phén dich loc dugc co dé
loai bo phén 16n tetrahydrofuran. Phin con lai dugc chiét bang etyl axetat hai lan.
Céc 16p hitu co duge két hop, dugc cd. Phin con lai dugc tinh ché bing phép
sic ky (EtOAc:cac hexan=1;30) dé tao ra dimetyl este cua axit 2-(1-etyl-1-
metyl-propyl)-malonic duéi dang dau khéng méau (3 g, 93%).

Bwoc B

Thém LiCl (1,2 g, 28 mmol) va H,O (0,25 mL, 14 mmol) vao dung dich
chira dimetyl este cta axit 2-(1-etyl-1-metyl-propyl)-malonic (3 g, 14 mmol)
trong DMSO (30 mL). Hon hop phéan g dugc gia nhiét & 170°C trong 3 gid,
sau d6 rot 1én nuéc da-nudc, chiét bing etyl axetat. Lép hitu co dugc tach, rira
bang nudce, nude mudi, lam kho bang MgSOs, va duge c¢d dé tao ra metyl este

cla axit 3-etyl-3-metyl-pentanoic dudi dang diu mau vang (1,5 g, 68%).
Buwée C

Thém dung dich tetrahydrofuran (2 M) chira LiAlH, (5 mL, 10 mmol) vao
dung dich chira metyl este cia axit 3-etyl-3-metyl-pentanoic (1,5 g, 9,4 mmol)
trong tetrahydrofuran khan (30 mL) & 0°C dudi khi nito. Hdn hop phan tmg
dugc khudy & 0°C trong 1 gidy, sau d6 rét 1én nuée da-nude. Hon hop dugc chiét
bing etyl axetat. Lép hiru co duge tach, rira bing nudc, dung dich nudc HCI,
nude mudi, 1am kho bing MgSOQy, va duge cb dé tao ra 3-etyl-3-metyl-pentan-1-

ol duéi dang ddu mau vang (1,3 g, 100%).
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Buoc D

Thém nhé giot dung dich chira dimetyl sulfoxit (1,56 mL, 22 mmol) trong
diclometan (5 mL) vao dung dich chia oxalyl clorua (0,96 mL, 11 mmol)
(Aldrich) trong diclometan (20 mL) & -78°C. Sau 5 phut, dung djch chura 3-etyl-
3-metyl-pentan-1-ol (1,3 g, 10 mmol) trong diclometan (5 mL) dugc thém nhd
giot vao. Hon hop phan tmg dugc khudy & -78°C trong 15 phat. Trietylamin (5
mL, 36 mmol) dugc bd sung va hdn hop phan img duoc ting tir tir dén nhiét do
trong phong va dugc khudy & nhiét do trong phong trong 45 phut. Sau d6 nudc
dugc thém vao. Cac 16p hiru co duge tich, va 16p nudc dugc chiét bang
diclometan. Cac 16p hitu co duge két hop, rira bing 10% gdém HCI, NaHCO;
bdo hoa, nudc mudi, 1am khd bang MgSOs, va duoc ¢d dé tao ra 3-etyl-3-metyl-

pentanal dudi dang ddu mau vang (Hiéu suét: 1 g, 78%).
Buéc F

Theo cach tuong tu véi phuong phép duge md ta trong Vi du 1a, glyxin
tert-butyl este (1,0 g, 7,8 mmol) duoc phan ing v&i 3-etyl-3-metyl-pentanal (1 g,
7.8 mmol) trong CH,Cl, & nhiét do trong phong trong 5 gio dé tao ra tert-butyl
este cua axit [3-etyl-3-metyl-pent-(E)-ylidenamino]-axetic duéi dang dau khéng
mau (1,9 g, 100%).

Vi du 107b

Piéu ché hop chit trung gian tert-butyl este cia axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-
pyrolidin-2-carboxylic
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M. W. 551,51  CyH34CLF,N20,

Theo céach tuong tyr voi phuong phap duge mé ta trong Vi du 100b, tert-
butyl este cia axit [3-etyl-3-metyl-pent-(E)-ylidenamino]-axetic dwgc diéu ché
trong Vi du 107a (1,9 g, 7,8 mmol) dugc phan ung véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,9 g, 6,2 mmol) dugc diéu ché
trong Vi du 52a, AgF (1,2 g, 9,4 mmol), va trietylamin (2,1 mL, 15 mmol) trong
diclometan (150 mL) & nhiét d9 trong phong trong 18 gio, tiép theo 1a phan {mg
véi DBU (7 ml) trong tert-butanol (30 mL) & 100°C trong 2 gid dé tao ra tert-
butyl este cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-2-carboxylic duéi dang gém
mau vang nhat (2,5 g, 74%).

Vi du 107¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,35,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-

2-carboxylic

Cly_F 0g/OH CFoon
w 7
\ (@]
N
cl F N

M. W. 495,40 C25H26C12F2N202.C21'IF302

Theo céach tuong ty voi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 107b (1,8 g, 3,2 mmol) dugc phan tmg vdi axit trifloaxetic trong
diclometan & nhiét d0 trong phong dé tao ra axit trifloaxetic axit rac-

(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-
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2-metyl-butyl)-pyrolidin-2-carboxylic dudi dang chét rin mau vang nhat (2,5 g,
91%).

Vi du 107d

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-

2-carboxylic

H
cl F OyN\/\g;OH

%

Cl F N

M. W.5 82,52 C29H35C12F2N3O3

Theo cach tuong tu v6i phuong phap duge mo ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 106¢ (0,6 g, 1 mmol) dugc phan Umg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,43 g, 3 mmol), HATU (0,67 g, 1,8 mmol) va
iPr,NEt (0,86 mL, 4,9 mmol) trong CH,Cl, & nhiét d trong phong trong 20 gid,
sau d6 phan (mg vé6i dung dich nuéc HCI trong tetrahydrofuran & nhiét do trong
phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -5-(2-etyl-
2-metyl-butyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tréng 0,3 g,
53%).

HRMS (ES*) m/z Theo tinh toan dbi voi C2oH35CLF,N305+H [(M+H)™]:
582,2097, theo thuc té: 582,2096.

Vi du 108a
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Diéu ché hop chét trung gian (Z)-2-(4-clo-2,6-diflo-phenyl)-3-(3-clo-2-flo-
phenyl)-acrylonitril

M. W. 328,12 C;sHsCLL,F3N
Bwoc A

Thém KCN (1,75 g, 27 mmol) vao dung dich chira 4-clo-2,6-diflobenzyl
bromua (Alfa) (2,5 g, 10 mmol) trong etanol (13 mL) va H,O (10 mL). Hn hop
phén ing duoc gia nhiét & 100°C trong 1 gid. Hon hop dugc lam ngudi, va chiét
bing etyl axetat. L&p hiru co duge téch, rira bang dung dich nudc NaHCO; bio
hoa, nudc mudi, lam khod br?mg MgSO; va dugc c6. Phan con lai duoc tinh ché
bing phép sic ky (EtOAc:céc hexan = 1;4) dé tao ra (4-clo-2,6-diflo-phenyl)-

axetonitril duéi dang ddu mau vang (1,1 g, 57%).
Buéc B

Theo céach tuong tu véi phuong phép duge mé ta trong Vi du 1b, (4-clo-
2,6-diflo-phenyl)-axetonitril (1,1 g, 6 mmol) dugc phan tmg véi 2-flo-3-
clobenzaldehyt (1,2 g, 7mmol), dung dich metanol (25% khéi luong) chira natri
metoxit (1,5 mL, 7 mmol) trong metanol (40 mL) & 50°C trong 3 gir dé tao ra
(Z)-2-(4-clo-2,6-diflo-phenyl)-3-(3-clo-2-flo-phenyl)-acrylonitril dudi dang chét
rin mau tring (1,5 g, 75%).

Vi du 108b

Diéu ché hop chét trung gian tert-butyl este cla axit rac-(2R,3R,4R,5S)-4-(4-
clo-2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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M. W. 505,46  C»H;3CL,FNO,

Theo cach tuong ty véi phuong phdp duge mé ta trong Vi du lc, tert-
butyl este ctia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc didu ché trong Vi
du 1a (1 g, 5 mmol) dugc phan tmg véi (Z)-2-(4-clo-2,6-diflo-phenyl)-3-(3-
clo-2-flo-phenyl)-acrylonitril (1,3 g, 4mmol) duogc diéu ché trong Vi du 109a,
AgF (0,77 g, 6 mmol), va trietylamin (1,4 mL, 10 mmol) trong diclometan (120
mL) & nhiét d6 trong phong trong 18 gid, tiép theo 1 phan ung voi DBU (4,8
ml) trong tert-butanol (20 mL) & 100°C trong 2 gi¢r dé tao ra tert-butyl este cta
axit rac-(2R,3R,4R,58)-4-(4-clo-2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang gém mau tring (0,9 g,
41%).

Vidu 108¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-
2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Cl, o OH
5 F
NH F</_ OH
B« h
W
(of F N

M. W. 46735  Cy3 HnClF2N20,.CoHF;0,

Theo cach twong tu véi phuong phdp duge mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3R,4R,5S)-4-(4-clo-2,6-diflo-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 108b (0,9 g, 1,7 mmol) dugc phan tng véi axit trifloaxetic trong
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diclometan & nhiét do trong phong ¢ tao ra axit trifloaxetic axit rac-
(2R,3R,4R,58)-4-(4-clo-2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tréng 0,9 g,
91%).

Vi du 108d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-
2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
H
Cl o N~""OH
z OH
NH
A\
Cl F N

M. W. 572,45  Cy7H30ClF2N305

Theo céch tuong tu véi phuong phdp dugc md ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2,6-diflo-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 108c¢ (0,4 g, 0.67 mmol) dugc phan Umg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,29 g, 2 mmol), HATU (0,46 g, 1,2 mmol) va
iProNEt (0,58 mL, 3,3 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid,
sau d6 phan Ung véi dung dich nuée HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,58)-4-(4-clo-2,6-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chdt rin mau tring (0,3 g,
77%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CyHsoClFoN;05+H [(M+H)']:
572,1689, theo thuc té: 572,1691.

Vi du 109a
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Diéu ché hop chét trung gian (Z)-2-(4-clo-2,5-diflo-phenyl)-3-(3-clo-2-flo-
phenyl)-acrylonitril

M. W. 328,12 C;sHsCl,F3N
Buoc A

Thém dung dich chita BH3;.THF (1 M, 62 mL, 62 mmol) vao dung dich
chira axit 4-clo-2,5-diflobenzoic (Oakwood) (6,08 g, 31 mmol) trong
tetrahydrofuran khan (75 mL) & 0°C. Hén hop phan (g duoc khudy & nhiét do
trong phong trong 18 gio. Dung dich nudc HCI duge thém vao, va hén hop duoc
chiét bang etyl axetat. L6p hitu co dugc tach, rira bing dung dich nuéc NaHCO;
bdo hod, nuéc mudi, 1am kho bing MgSO4, va duge ¢d dé tao ra (4-clo-2,5-diflo-

phenyl)-metanol duéi dang dau khong méau (5,5 g, 98%).
Buéc B

Hén hop cia (4-clo-2,5-diflo-phenyl)-metanol (5,5 g, 32 mmol) trong
thionyl clorua (25 mL) dugc gia nhiét & hdi luu (100°C) trong 30 phut. Hén hop
duoc 1am ngudi dén nhiét do trong phong va dugc cb. Phan con lai dugc pha
lodng bing etyl axetat, rira bang dung dich nuéc NaHCO; béo hoa, nude, nude
mubi, 1am kho béng MgSOy, va dugc cd dé tao ra 1-clo-4-clometyl-2,5-diflo-

benzen duéi dang dau mau vang (2,1 g, 34%).
Budce C

Thém KCN (1,8 g, 28 mmol) vao dung dich chira 1-clo-4-clometyl-2,5-
diflo-benzen (2,1 g, 11 mmol) trong etanol (13 mL) va H,O (10 mL). Hdn hop

phan tmg dugc gia nhiét & 100°C trong 1 gid. Hon hop dugc 1am ngudi, va chiét
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bang etyl axetat. Lé6p hitu co dugc tach, rira bang dung dich nudc NaHCO; béo
hoa, nuéc mudi, 1am khé bing MgSOs, va dugc cd. Phin con lai dugc tinh ché
bang phép séc ky (EtOAc:c4c hexan = 1;4) dé tao ra 4-clo-2,5-diflo-phenyl)-

axetonitril duéi dang ddu mau vang (1,0 g, 50%).
Buéce D

Theo cach tuong tu voi phuong phap duoc md ta trong Vi du 1b, 4-clo-
2,5-diflo-phenyl)-axetonitril (1,0 g, 5 mmol) dugc phan Ung véi 2-flo-3-
clobenzaldehyt (1,0 g, 6 mmol), dung dich metanol (25% khéi luong) chira natri
metoxit (1,3 mL, 5,9 mmol) trong metanol (40 mL) & 50°C trong 3 gio dé tao ra
(Z)-2-(4-clo-2,5-diflo-phenyl)-3-(3-clo-2-flo-phenyl)-acrylonitril duéi dang chit
rdn mau tréng (1,3 g, 75%).

Vidu 109b

Didu ché hop chit trung gian tert-butyl este cla axit rac-(2R,3R,4R,5S)-4-(4-
clo-2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Gl 0y,
Q\QZH(X
FI:E..

W
Cl F N
M. W. 505,46 C,7H31CLFN,O,

Theo cach tuong tu véi phuong phap dugc mé ta trong Vi du 1le, tert-
butyl este ctia axit [3-metyl-but-(E)-ylidenamino]-axetic dugc diéu ché trong Vi
du 1a (5 mmol) dugc phan Ung véi (Z)-2-(4-clo-2,5-diflo-phenyl)-3-(3-clo-2-
flo-phenyl)-acrylonitril (1,3 g, 3 mmol) dugc didu ché trong Vi du 109a, AgF
(0,77 g, 6 mmol), va trietylamin (1,4 mL, 10 mmol) trong diclometan (120 mL)
& nhiét d6 trong phong trong 18 gid, tiép theo 1a phan ung véi DBU (4,8 ml)
trong tert-butanol (20 mL) & 100°C trong 2 gi¢r dé tao ra tert-butyl este cia axit
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rac-(2R,3R,4R,58)-4-(4-clo-2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang gém mau vang nhat (1,5 g,
69%).

Vi du 109¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-
2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
Cl oL OH
3 F
NH F OH
DRx A
\\
Cl F N

M. W. 467,35  CyHpClLF2N;0,.C,HF;0;

Theo céach tuong tu véi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cuia axit rac-(2R,3R,4R,5S)-4-(4-clo-2,5-diflo-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 109b (1,5 g, 2,8 mmol) dugc phan umg véi axit trifloaxetic trong
diclometan & nhiét d6 trong phong d& tao ra axit trifloaxetic axit rac-
(2R,3R,4R,5S)-4-(4-clo-2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring nga (1,5 g,
91%).

Vi du 109d

Piéu ché ((S)-3 ,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-
2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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o] OVH\/\(\OH
2 OH
NH
F
N
Cl F N

M. W.57245  Cy7H;3oCLF2N30;

Theo cach tuong tu vdi phuong phdp dugc md ta trong Cae vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3R,4R,5S)-4-(4-clo-2,5-diflo-phenyl)-3-(3-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 108¢ (0,5 g, 0,84 mmol) dugc phan tng véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2.5 mmol), HATU (0,57 g, 1,5 mmol) va
iPr,NEt (0,73 mL, 4,2 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gio,
sau d6 phan ng v6i dung dich nudc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
(2R,3R,4R,58)-4-(4-clo-2,5-diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (0,3 g,
50%).

HRMS (ES+) m/z Theo tinh toan df)l voi C27H30C12F2N303+H [(M+H)+]I
572,1689, theo thuc té: 572,1689.

Vidu 110a

Piéu ché hop chét trung gian tert-butyl este cia axit [4-metoxy-3,3-dimetyl-but-

(E)-ylidenamino]-axetic
IN
l\/K/O\

M. W. 243,35 C;3HysNO;

Buéc A.
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Hdn hop cia 2,2-dimetyl-propan-1,3-dicl (Aldrich) (5 g, 48 mmol) trong
etyl ete khan (100 mL) & 0°C duoc bd sung thionyl clorua (8,7 mL, 120 mmol).
Hon hop phan tmg dugc khudy & 0°C trong 2 gid. Nude duoc thém vao. Lép
hiru co dugce téch, 16p nude sau d6 duge chiét bing etyl ete. Cac 1p hitu co hdn
hgp duoc rira bz‘?lng dung dich nuéc NaHCO; bdo hoa, nude mudi, 1lam khd béng
MgSO,, dugc cd dé tao ra 5,5-dimetyl-[1,3,2]dioxathian 2-oxit dudi dang dau
mau hdng nhat (4,8 g, 82%).

Budéc B

Thém NaCN (5,8 g, 118 mmol) vao dung dich chira 5,5-dimetyl-
[1,3,2]dioxathian 2-oxit (4,8 g, 39 mmol) trong dimetyl sulfoxit khan (50 mL).
Hén hop phan tmg dugc gia nhiét & 120°C trong 5 gid. Hon hop dugc lam
ngudi, va nude duge thém vao. Hon hop duge chiét bing etyl axetat hai 1in. Cac
16p hitu co hdn hgp duge rira bing dung dich nuéc NaHCO; bio hoa, nudc
mudi, 1am khé bang MgSOs, va duoc cd. Phin con lai dugc tinh ché bang phép
sic ky (EtOAc:cac hexan = 1;4) & tao ra 4-hydroxy-3,3-dimetyl-butyronitril
duéi dang dau mau vang (1,6 g, 38%).

Buwée C

Dung dich chira 4-hydroxy-3,3-dimetyl-butyronitril (0,8 g, 7 mmol) trong
dimetylformamit khan (5 mL) duoc b sung NaH (60%, 0,42 g, 11 mmol). Hbn
hop duge khudy & nhiét do trong phong trong 15 phut, sau d6 iodometan (0,88
mL, 14 mmol) dugc thém vao. Hén hop dugce khudy & nhiét dé trong phong
trong 1 gid. Nudc duge thém vao. Hon hop dugc chiét bing etyl axetat hai 1an.
Céc 16p hitu co hén hgp dugc rira bing nuéec mudi, lam khd bing MgSO,, va
duge ¢ dé tao ra 4-metoxy-3,3-dimetyl-butyronitril duéi dang diu mau vang

(0,85 g, 94%).

Buoc D
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Thém nhé gigt dung dich toluen (1 M) chira DIBAL (7,4 mL, 7,4 mmol)
vao dung dich chira 4-metoxy-3,3-dimetyl-butyronitril (0,85 g, 6,7 mmol) trong
diclometan (20 mL) & -78°C. Hon hop phéan tng dugc khudy & 0°C trong 1 gid.
Hén hop dugc rét vao dung dich nuéc NH4Cl bdo hoa. Lép hitu co duge tach,
va 16p nuée duge chiét bing etyl axetat. Cac 16p hitu co dugc két hop, rira bing
nuée mudi, lam khd bing MgSOs, va duge cd d& tao ra 4-metoxy-3,3-dimetyl-

butyraldehyt dudi dang dau khéng mau (Hiéu sut: 0,3 g, 34%).
Buéc E

Theo céch tuong ty véi phuong phdp duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,3 g, 2,3 mmol) dugc phan Umg véi 4-metoxy-3,3-dimetyl-
butyraldehyt (0,3 g, 2,3 mmol) trong CH,Cl, & nhiét d6 trong phong trong 18
gio0 dé tao ra tert-butyl este cua axit [4-metoxy-3,3-dimetyl-but-(E)-
ylidenamino]-axetic duéi dang dau khéng mau (0,56 g, 100%).

Vi du 110b

Piéu ché hop chit trung gian tert-butyl este cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl, F Ovo\ﬁ
G\Qu
W O
l ,I W \
Cl F N

M. W. 553,48  Cy3H3,ClLF,N20;

Theo cach tuong tu voi phuong phap dugc mo ta trong Vi du 100b, tert-
butyl este cua axit [4-metoxy-3,3-dimetyl-but-(E)-ylidenamino]-axetic duoc
didu ché trong Vi du 110a (3,8 mmol) dugc phan tmg véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,94 g, 3 mmol) dugc diéu ché trong
Vi duy 52a, AgF (0,58 g, 4,6 mmol), va trietylamin (1,06 mL, 7,6 mmol) trong
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diclometan (100 mL) & nhiét do trong phong trong 18 gid, tiép theo la phan img
v6i DBU (3,6 ml) trong tert-butanol (20 mL) & 100°C trong 2 gid dé tao ra tert-
butyl este ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi
dang chét rin mau vang nhat (1 g, 59%).

Vi du 110c

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

cl, F 0 OH CF o
NH ~
e o
A\ >
Cl F N

M. W. 497,37 Cy4H24Cl,F2N,03.C,HF;0;

Theo cach tuong tu véi phuong phap dugec mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc
diéu ché trong Vi du 105b (1,0 g, 1,8 mmol) dugc phan Umg vdi axit trifloaxetic
trong diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -5-(3-
metoxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang diu mau vang
(0,9 g, 82%).

Vidu 110d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic
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cl F OVH\/\(\OH
: OH

%
Ny o)

Cl FN

M. W. 584,49  C,3H;33Cl2F2N;304

Theo céch tuong tu véi phuong phép duge md ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
dugc diéu ché trong Vi du 110c (0,45 g, 0,74 mmol) dugc phan ing véi 2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,32 g, 2,2 mmol), HATU (0,5 g, 1,3
mmol) va iPr,NEt (0,64 mL, 3,7 mmol) trong CH,Cl, & nhiét d§ trong phong
trong 20 gio, sau d6 phan tmg véi dung dich nuéc HCI trong tetrahydrofuran &
nhiét d trong phong trong 2 gir dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cia
axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(3-metoxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chit rin mau
tring (0,28 g, 65%).

HRMS (ES+) m/z Theo tinh toan dbi véi Ca3H35C1FaN3;O4+H [(M+H)+]Z
584,1889, theo thuc té: 584,1890.

Vi du 110e

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

H
cl F o N~""OH
: OH

%

(of F N
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M. W. 584,49  Cy3H;3;CLF,N30,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (0,24 g) dugc tach bing phép sic ky khong dbi ximg
SFC dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khong déi ximg dudi dang chét rin mau tring (114 mg,
48%) va ((S)-3,4-dihydroxy-butyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khong dbi xtng duéi dang chét rin mau tring (114 mg,
48%).

I‘RMS (ES+) m/z Theo tinh toan dél véi C23H33C12F2N304+H [(M+H)+]Z
584,1889, theo thyc té: 584,1892.

Vidullla

Diéu ché hop chit trung gian tert-butyl este cta axit 3-(tert-butyl-dimetyl-
silanyloxymetyl)-3-etyl-pent-(E)-ylidenamino]-axetic

0 (o] ﬂ/
By

M. W. 371,64 C,0H41NO;Si
Bwoe A

Hon hop cua 2,2-dietyl-propan-1,3-diol (Aldrich) (5,5 g, 40 mmol) trong
etyl ete khan (100 mL) & 0°C duogc bd sung thiony! clorua (10,6 g, 90 mmol).
Hén hop phan tmg duoc khudy & 0°C trong 2 gio. Nudc duge thém vao. Lop

hiru co dugc tach, 16p nuéce sau d6 duge chiét bang etyl ete. Céc 16p hitu co hon
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hop duoc rira br?mg dung dich nudc NaHCO; bdo hoa, nudc mubi, lam khod bﬁng
MgSOQ,, duge c6 dé tao ra 5,5-dietyl-[1,3,2]dioxathian 2-oxit duéi dang dau
khong mau (7 g, 98%).

Bwéc B

Thém NaCN (3,9 g, 80mmol) vao dung dich chira 5,5-dietyl-[1,3,2]
dioxathian 2-oxit (7 g, 39 mmol) trong dimetyl sulfoxit khan (40 mL). H3n hop
phén tng dugc gia nhiét & 120°C trong 20 gid. Hon hop dugce lam ngudi, va
nudc duge thém vao. Hon hop dugc chiét bing etyl axetat hai 1an. Céc 16p hitu
co hdn hop dugce rira bing dung dich nuéc NaHCOs bdo hoa, nuéc mubi, lam
khd biang MgSO, va dugc cd. Phin con lai dugc tinh ché bing phép sic ky
(EtOAc:c4c hexan = 1;2) dé tao ra 3-etyl-3-hydroxymetyl-pentannitril dudi dang
diu mau vang (1,7 g, 31%).

Bwéce C

Thém dung dich chia 3-etyl-3-hydroxymetyl-pentannitril (1,7 g, 12
mmol) va imidazol (1,2 g, 18 mmol) trong diclometan (80 mL) dugc bd sung
tert-butyldimetylclosilan (2 g, 13 mmol). Hon hop phan tmg dugc khudy & nhiét
do trong phong trong 2 gio. Nudc duge thém vao. Lép hitu co dugc tach, 16p
nuée sau d6 dugc chiét bang diclometan. Céc 16p hiru co hdn hop duoc rira béng
nude mubi, 1am khd bing MgSOs, duge c6 d& tao ra 3-(tert-butyl-dimetyl-
silanyloxymetyl)-3-etyl-pentannitril duéi dang diu khong mau (2,28 g, 74%).

Bwoce D

Thém nhé giot dung dich toluen (1 M) chia DIBAL (9,8 mL, 9,8 mmol)
vao dung dich chira 3-(tert-butyl-dimetyl-silanyloxymetyl)-3-etyl-pentannitril
(2,28 g, 8,9 mmol) trong diclometan (20 mL) & -78°C. Hon hop phan tmg dugc
khuéy & 0°C trong 1 gid. Hén hop dugc rét vao dung dich nuée bio hoa NH,CI .
L6p hitu co duge tach, va 16p nude dugce chiét bang etyl axetat. Cac 16p hitu co

duoc két hop, rira béng nude mudi, lam khéd béng MgSOy, va dugc co dé tao ra
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3-(tert-butyl-dimetyl-silanyloxymetyl)-3-etyl-pentanal duéi dang dau khéng
mau (Hiéu suit: 1,5 g, 65%).

Bwoc E

Theo cach tuong tu voi phuong phép dugc md ta trong Vi du 1a, glyxin
tert-butyl este (0,78 g, 5,8 mmol) duoc phan Umg véi 3-(tert-butyl-dimetyl-
silanyloxymetyl)-3-etyl-pentanal (1,5 g, 5,8 mmol) trong CH,Cl, & nhiét d6
trong phong trong 18 gid dé tao ra tert-butyl este cia axit [4-metoxy-3,3-
dimetyl-but-(E)-ylidenamino]-axetic dudi dang dau khéng mau (2,2 g, 100%).

Vidu 111b

Diéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-5-[2-
(tert-butyl-dimetyl-silanyloxymetyl)-2-etyl-butyl]-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

o _Fos 0K

ANH

N
@ /
/
Ke)
\

N .
cl F N Si~

M. W. 681,77  C3sHyClLF2N,0;S81

Theo céach tuong ty véi phuong phap duge mé ta trong Vi du 100b, cho
tert-butyl este cia axit [4-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-but-(E)-
ylidenamino]-axetic dugc diéu ché trong Vi du 111a (2,2 g, 5,8 mmol) dugc
phan tmg véi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,43
g, 4,6 mmol) dugc diéu ché trong Vi du 52a, AgF (0,89 g, 7 mmol), va
trietylamin (1,6 mL, 12 mmol) trong diclometan (100 mL) & nhiét do trong
phong trong 18 gid, tiép theo 14 phan tng véi DBU (7 ml) trong tert-butanol (20
mL) & 100°C trong 2 gid dé tao ra tert-butyl este ciia axit rac-(2R,3S,4R,5S)-5-
[2-(tert-butyl-dimetyl-silanyloxymetyl)-2-etyl-butyl]-3-(3-clo-2-flo-phenyl)-4-
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(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chit rin mau

vang nhat (1,8 g, 58%).
Vidu 111c¢

Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-
pyrolidin-2-carboxylic

Cly F 0 OH F o

w 7~
\\

Cl F N

M. W. 511,40 C,sH,6Cl,F2N,0;5.C,HF;0;

Theo céch tuong ty véi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-5-[2-(tert-butyl-dimetyl-silanyloxy-
metyl)-2-etyl-butyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 111b (1,8 g, 2,6 mmol) duoc
phan Umg véi axit trifloaxetic trong diclometan & nhiét d trong phong dé tao ra
axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-pyrolidin-2-carboxylic ~ duéi
dang chét rin mau vang nhat (1,5 g, 94%).

Vidu 111d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-
pyrolidin-2-carboxylic

H
cl, F o N~"~"OH
? OH
~NH
—~—
SN

cl F N
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M. W. 598,51  CyoH3sCLF,N304

Theo cach twong ty vdi phuong phép duge mo ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-pyrolidin-2-carboxylic
dugc didu ché trong Vi du 111c (1,1 g, 1,8 mmol) dugc phan tmg véi 2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0.78 g, 5 mmol), HATU (1,2 g, 3
mmol) va iPr,NEt (1,6 mL, 9 mmol) trong CH,Cl, & nhiét d6 trong phong trong
20 gi0, sau d6 phan tmg véi dung dich nuéc HCI trong tetrahydrofuran & nhiét
do trong phong trong 2 gir dé tao ra ((S)-3 ,4-dihydroxy-butyl)-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-
2-hydroxymetyl-butyl)-pyrolidin-2-carboxylic duéi dang chat rin mau tring
(0,11 g, 10%).

HRMS (ES*) m/z Theo tinh toan d6i véi CagHssCl,FaN3Og+H [(M+H)':
598,2046, theo thuc té: 598,2045.

Vidu 112a

Piéu ché hop chit trung gian tert-butyl este cla axit [2-(3-metyl-oxetan-3-yl)-

eth-(E)-ylidenamino]-axetic
OTOX

N

s;
M. W. 227,31 C;2H3NOs

Bwoce A

Thém dung dich diclometan (20 mL) chira metansulfonyl clorua (Aldrich)
(5,08 g, 45 mmol) vao dung dich chira 3-metyl-3-oxetanmetanol (Aldrich) (3,5 g,
34 mmol) va trietylamin (10 g, 103 mmol) trong diclometan (100 mL) & 0°C.
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Hén hop phan img duoc khudy & 0°C trong 2 gid. Nudc duge thém vao. Lp
hiru co dugc tach, 16p nudc duge chiét bang diclometan. Cac 16p hitu co hén
hop dugc rira bang dung dich nuéc HCI pha lodng, dung dich nudc NaHCO;
bdo hoa, nudc mudi, 1am khé bing MgSO,, vadugc cb dé tao ra 3-metyl-oxetan-

3-ylmetyl este cua axit metansulfonic du6i dang dau mau vang (6 g, 97%).
Buéc B

Thém NaCN (3,2 g, 67 mmol) vao dung dich chita 3-metyl-oxetan-3-
ylmetyl este cta axit metansulfonic (6 g, 33 mmol) trong dimetyl sulfoxit khan
(30 mL). H6n hop phan tmg dugc gia nhiét & 130°C trong 3 gi¢. Hn hop duge
1am ngudi, va nude duge thém vao. Hon hop dugc chiét bing etyl axetat hai 13n.
Céc 16p hiru co hén hop dugc rira bing dung dich nuéc NaHCO; bio hoa, nudc
mudi, 1am khé bing MgSOs va dugc c6 dé tao ra (3-metyl-oxetan-3-yl)-

axetonitril dudi dang diu mau vang (2,5 g, 68%).
Buée C

Thém nhé giot dung dich toluen (1 M) chira DIBAL (24,7 mL, 24,7
mmol) vao dung dich chira (3-metyl-oxetan-3-yl)-axetonitril (2,5 g, 22,5 mmol)
trong diclometan (30 mL) & -78°C. Hon hop phan tng dugc khudy & 0°C trong 3
gid. Hon hop duge rét vao dung dich nude NH,4CI béo hoa. Lép hitu co duge
tach, va 16p nudc duoc chiét bang etyl axetat. Cac 16p hitu co duoc két hop, rira
bing nuéc mudi, 1am khod bing MgSOs, va dugc cb dé tao ra (3-metyl-oxetan-3-

yl)-axetaldehyt duéi dang diu khéng mau (Hiéu sudt: 0,8 g, 31%).
Buwéc D

Theo céch tuong tu véi phuong phap duge mo ta trong Vi du 1a, glyxin
tert-butyl este (0,92 g, 7 mmol) dugc phan Ung vé6i (3-metyl-oxetan-3-yl)-
axetaldehyt (0,8 g, 7 mmol) trong CH,Cl, & nhiét d¢ trong phong trong 18 gid
dé tao ra tert-butyl este cia axit [2-(3-metyl-oxetan-3-yl)-eth-(E)-ylidenamino]-
axetic du6i dang diu khong mau (1,6 g, 100%).
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Vidu 112b

Piéu ché hop chit trung gian tert-butyl este cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

Cly_F oy, 0
%3\@@/@0
L0

Cl F N

M. W. 537,44  CyHClLF2N,O;5

Theo cach tuong ty véi phuong phap dugc mo ta trong Vi du 100b, tert-
butyl este cua axit [2-(3-metyl-oxetan-3-yl)-eth-(E)-ylidenamino]-axetic duoc
didu ché trong Vi du 112a (1,6 g, 7 mmol) dugc phan ing véi (Z)-3-(3-clo-2-
flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,7 g, 5,6 mmol) duoc diéu ché
trong Vi du 52a, AgF (1,1 g, 8,5 mmol), va trietylamin (1,9 mL, 14 mmol) trong
diclometan (100 mL) & nhiét do trong phong trong 18 gid, tiép theo 13 phan tng
vdi DBU (6,7 ml) trong tert-butanol (20 mL) & 100°C trong 2 gi¢r dé tao ra tert-
butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic dudi
dang gdm mau vang nhat (1,0 g, 33%).

Vidu 112¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

Cly F 0y OH F o
é\@/@o ;/\‘c()
L
o] F N
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M. W. 481,33 Cy3H20Cl1F2N203.C,HF30,

Theo céch tuong tw v6i phuong phdp duge mo ta trong Vi du 25a, tert;
butyl este clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic dugce
diéu ché trong Vi du 112b (1,0 g, 1,9 mmol) dugc phan ung véi axit trifloaxetic
trong diclometan & nhiét do trong phong dé tao ra axit trifloaxetic axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
metyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (1

g, 91%).
Vidu 112d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac~(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

H
Cl, F o N~ OH
: OH

NH
W O
LN

Cl g N

M. W. 568,45  Cy7H9Cl,F2N304

Theo cach tuong tu vdi phuong phap duge mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)- 4-(4-
clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic
dugc diéu ché trong Vi du 112¢ (0,5 g, 0,84 mmol) dugc phan ung vai 2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU (0,57 g, 1,5
mmol) va iPr;NEt (0,73 mL, 4,2 mmol) trong CH,Cl; ¢ nhiét d§ trong phong
trong 20 gio, sau d6 phan ung véi dung dich nudc HCl trong tetrahydrofuran &
nhiét do trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua
axit rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
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(3-metyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic duéi dang chét rén mau tring
(0,23 g, 48%)).

HRMS (ES*) m/z Theo tinh todn déi v&i CyrHagClFaN3O4+H [(M+H)']:
568,1576, theo thyc té: 568,1579.
Vidu 113a

Piéu ché hop chit trung gian tert-butyl este cua axit [2-(3-etyl-oxetan-3-yl)-eth-

(E)-ylidenamino]-axetic
OTO>|/
N
A
M. W. 241,33 C;3H3NO;

Bwoc A

Theo cach tuong tu v6i cac phuong phap duge mo ta trong Vi du 112a
Buwdc A. Buéce B., va Buée C., 3-etyl-3-oxetanmetanol (TCI-US) (3,5 g, 30
mmol) dugc phan ing véi trietylamin (6,6 g, 60 mmol) va xit ly véi NaCN (2,2
g, 46mmol) trong dimetyl sulfoxit khan & 130°C, tiép theo 13 phan img véi
DIBAL (1 M trong Heptan, 27 mL, 27 mmol) trong diclometan & 0°C dé tao ra
(3-etyl-oxetan-3-yl)-axetaldehyt duéi dang ddu mau vang (Hiéu suit: 2,5 g,
26% trong ba budc).

Bwoc B

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (1 g, 7,8 mmol) dugc phan Umg v&i (3-etyl-oxetan-3-yl)-
axetaldehyt (1 g, 7,8 mmol) trong CH>Cl, & nhiét d trong phong trong 18 gid
dé tao ra tert-butyl este cua axit [2-(3-etyl-oxetan-3-yl)-eth-(E)-ylidenamino]-

axetic dudi dang dau mau vang (1,9 g, 100%)).
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Vidu 113b
Piéu ché hop chit trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-

2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

C. Fo O‘ﬁ
~
NH ~q
L
\\
Cl F N

M. W. 551,41  Cy3H30CLF2N,04

Theo cich tuong ty v6i phuong phép duge mé ta trong Vi du 100b, tert-
butyl este cua axit [2-(3-etyl-oxetan-3-yl)-eth-(E)-ylidenamino]-axetic dugc diéu
ché trong Vi du 113a (1,9 g, 7,8 mmol) dugc phan tng véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,9 g, 6,2 mmol) dugc diéu ché
trong Vi du 52a, AgF (1,2 g, 9,5 mmol), va trietylamin (2,2 mL, 16 mmol) trong
diclometan (100 mL) & nhiét do trong phong trong 18 gid, tiép theo 1a phan tng
véi DBU (7,5 ml) trong tert-butanol (10 mL) & 100°C trong 2 gid dé tao ra tert-
butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-pyrolidin -2-carboxylic dudi dang
chét rin mau trang (2 g, 58%).

Vi du 113¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

cl FO§:{OH F oon
LIS
(of F N
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M. W. 495,36 Cy4H,,CL,F2N,0;.C;HF;0;

Theo cach tuong ty véi phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este clia axit rac-(2R,3S,4R,59)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 113b (2 g, 3,6 mmol) dugc phan Ung vdi axit trifloaxetic trong
diclometan & nhiét d§ trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-
oxetan-3-ylmetyl)-pyrolidin -2-carboxylic duéi dang chédt rin mau tring (2 g,
91%,).

Vi dy 113d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-
pyrolidin-2-carboxylic

H
cl F OYN\/\g;OH

M. W. 582,47  Cy3H3,Cl,F2N304

Theo céch tuong tu véi phuong phap duge md ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-pyrolidin-2-carboxylic  dugc
didu ché trong Vi du 105¢ (1 g, 1,6 mmol) dugc phan ung véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,7 g, 5 mmol), HATU (1,1 g, 3 mmol) va
iPr,NEt (1,4 mL, 8 mmol) trong CH>Cl, ¢ nhiét d6 trong phong trong 20 gio,
sau d6 phan img v6i dung dich nude HCI trong tetrahydrofuran & nhiét d6 trong

phong trong 2 gio dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cua axit rac-
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(2R,38,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-
oxetan-3-ylmetyl)-pyrolidin-2-carboxylic dudi dang chét rén mau tring (0,56 g,
58%).

HRMS (ES*) m/z Theo tinh toan dbi v6i CagHs CLF,N;O4+H [(M+H)*]:
582,1733, theo thuc té: 582,1732.

Vi du 114a

Piéu ché hop chit trung gian tert-butyl este cta axit [2-[1-(tert-tutyl-dimetyl-
silanyloxymetyl)-xyclopropyl]-eth-(E)-ylidenamino]-axetic

OT:X
I%st %

M. W. 341,57 C;3H35sNOsSi
Buwoc A

Theo céch tuong ty véi cac phuong phap dugc md ta trong Vi du 111a
Budc A. Buée B., Buée C., va Buée D., 1,1-bisthydroxymetyl)-xyclopropan
(Aldrich) (4 g, 39 mmol) dugc phan tmg vdi thionyl clorua (14 g, 126 mmol)
trong etyl ete khan & 0°C, sau d6 phan ung véi NaCN (2,4 g, 49 mmol) trong
dimetyl sulfoxit khan 120°C trong 18 gio, sau d6 xir ly véi tert-
butyldimetylclosilan (1,4 g, 9 mmol) va imidazol (0,85 g, 13 mmol) trong
diclometan & nhiét 46 trong phong, tiép theo la phan tmg véi DIBAL (1 M trong
Heptan, 8,3 mL, 8,3 mmol) & 0°C dé& tao ra [ 1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclopropyl]-axetaldehyt dudi dang dau khéng mau (Hiéu
suat: 1,3 g, 15% trong bdn budc).

Buwoéc B

-292-



21212

Theo cich tuong ty véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,75 g, 5,7 mmol) dugc phan tmg véi [1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclopropyl]-axetaldehyt (1,3 g, 5,7 mmol) trong CH,Cl, &
nhiét d6 trong phong trong 18 gir dé tao ra tert-butyl este cia axit [2-[1-(tert-
tutyl-dimetyl-silanyloxymety!)-xyclopropyl]-eth-(E)-ylidenamino]-axetic ~ duéi
dang diu khéng mau (1,9 g, 100%).

Vi dy 114b

Piéu ché hop chét trung gian tert-butyl este cta axit rac-(2R,3$,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
Xyclopropylmetyl)-pyrolidin-2-carboxylic

cl FOVO\‘<
/@ \ OH
Cl F N

M. W. 537,44  CyHyClFaN,0Os

Theo cach tuong tir véi phuong phép dugc mo té trong Vi du 100b, tert-
butyl este cta axit [2-[1-(tert-tutyl-dimetyl-silanyloxymetyl)-xyclo-propyl]-eth-
(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 114a (1,9 g, 5,7 mmol) dugc
phan ung vaéi (Z)-3-(3-010-2-ﬂo-phenyl)—2-(4-clo-2.-ﬂo-phenyl)-acrylonitril (1,4
g, 4,6 mmol) dugc didu ché trong Vi du 52a, AgF (0,89 g, 7,1 mmol), va
trietylamin (1,6 mL, 12 mmol) trong diclometan (100 mL) & nhiét d trong
phong trong 18 gid, tiép theo la phan ung voi DBU (5 ml) trong tert-butanol (20
mL) & 100°C trong 2 gio dé tao ra tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
xyclopropylmetyl)-pyrolidin-2-carboxylic dudi dang chit rin mau tring (0,4 g,
30%).

Vidu 114¢
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Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
Xyclopropylmetyl)-pyrolidin-2-carboxylic

ol F o.,0H P
G\Q\H/é 7~
\ O
/@ A\ OH
Cl F N

M. W. 481,33 Cy3HyCloF2N,05.CoHF30,

Theo cé4ch tuong tu v6i phuong phdp dugc mé ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo- 2-
flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropylmetyl)-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 114b (0,4 g, 0,74 mmol) dugc phan ng
véi axit trifloaxetic trong diclometan & nhiét do trong phong dé tao ra axit
trifloaxetic axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropylmetyl)-pyrolidin-2-carboxylic
dudi dang chit rin mau tring (0,4 g, 91%).

Vi du 114d

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
xyclopropylmetyl)-pyrolidin-2-carboxylic

H
c, F OYN\/\g;OH

NH
W
» OH

Cl FN

M. W. 568,45  Cy7HyCl,F2N304
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Theo cach turong tu v&i phuong phép duge md ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3$,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropylmetyl)-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 114¢ (0,4 g, 0,67 mmol) dugc phan Ung
vGi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,29 g, 2 mmol), HATU
(0,46 g, 1,2 mmol) va iPr,NEt (0,58 mL, 3,4 mmol) trong CH,Cl, & nhiét do
trong phong trong 20 gio, sau d6 phan tmg véi dung dich nuéc HCI trong
tetrahydrofuran & nhiét do trong phong trong 2 gi¢r dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropylmetyl)-pyrolidin-2-carboxylic
duéi dang chat rén mau tring (0,15 g, 40%).

HRMS (ES*) m/z Theo tinh toan di véi CyrHaCLFN3O4+H [(M+H)']:
568,1576, theo thuc té: 568,1578.

Vidu 114e

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,38,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropylmetyl)-
pyrolidin-2-carboxylic

H
cl F OYN\/\g;OH

NH
we
N OH

Ci F N

M. W. 568,45  CyHzClF2N304

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-metyl)
-pyrolidin-2-carboxylic (0,12 g) dugc tich bing phép sic ky khong dbi ximg
SFC dé tao ra ((5)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-
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metyl)-pyrolidin-2-carboxylic khong dbi ximg dudi dang chit rdn mau tring (46
mg, 38%) va ((S)-3,4-dihydroxy-butyl)-amit ctia axit (2S,3R,4S,5R)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-

metyl)-pyrolidin-2-carboxylic khong ddi xiing dudi dang chét rén mau tring (48

mg, 40%).

HRMS (ES*) m/z Theo tinh toan dbi voi C27H29CLF2N304+H [(M+H)']:
568,1576, theo thuc té: 568,1578.

Vidu 115a

Diéu ché hop chét trung gian tert-butyl este cia axit [2-[1-(tert-tutyl-dimetyl-
silanyloxymetyl)-xyclobutyl]-eth-(E)-ylidenamino]-axetic

OT:X
IL%

M. W. 355,60 C;9H37;NO;Si

'S

Bwoc A

Theo céch tuong tu v6i cac phuong phap duge md ta trong Vi du 111a
Buwde A. Buéce B., Bude C., va Buée D., 1,1-bis(hydroxymetyl)-xyclobutan
(Waterstone) (3,8 g, 33 mmol) dugc phan tmg véi thionyl clorua (8 g, 72 mmol)
trong etyl ete khan & 0°C, sau d6 phan tmg véi NaCN (2 g, 41 mmol) trong
dimetyl sulfoxit khan 120°C  trong 18 gio, sau d6 xir ly véi tert-
butyldimetylclosilan (1 g, 6 mmol) va imidazol (1 g, 15 mmol) trong diclometan
& nhiét d6 trong phong, tiép theo 1a phan ung voi DIBAL (1 M trong Heptan,
6,4 mL, 6,4 mmol) & 0°C d& tao ra [1-(tert-butyl-dimetyl-silanyloxymetyl)-
xyclobutyl]-axetaldehyt duéi dang dau khéng mau (Hiéu sudt: 0,48 g, 6% trong

bbn budc).
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Buwéc B

Theo cach tuong ty v6i phuong phap dugc mé ta trong Vi du 1a, glyxin
tert-butyl este (0,26 g, 2 mmol) dugc phan Ung véi [1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclobutyl]-axetaldehyt (0,48 g, 2 mmol) trong CH,Cl, & nhiét
do trong phong trong 18 gid dé tao ra tert-butyl este cua axit [2-[1-(tert-tutyl-
dimetyl-silanyloxymetyl)-xyclopropyl]-eth-(E)-ylidenamino]-axetic duéi dang
dau khéng mau (0,71 g, 100%).

Vi du 115b

Diéu ché hop chét trung gian tert-butyl este ctia axit rac-(2R,3S,4R,58)-5-[1-
(tert-butyl-dimetyl-silanyloxymetyl)-xyclobutylmetyl]-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

cL F oyo\ﬁ
/@‘ W Q K

cl FN Sis

M. W. 665,73 C34H44C12F2N203 Si

Theo cach tuong tu vdi phuong phap dugc mé ta trong Vi du 100b, tert-
butyl este cua axit [2-[1-(tert-tutyl-dimetyl-silanyloxymetyl)-xyclopropyl]-eth-
(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 115a (0,71 g, 2 mmol) duoc
phén tng véi (Z)-3-(3-clo-2-flo-pheny!)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,49
g, 1,6 mmol) dugc diéu ché trong Vi du 52a, AgF (0,3 g, 2,4 mmol), va
trietylamin (0,55 mL, 4 mmol) trong diclometan (100 mL) & nhiét d6 trong
phong trong 18 gio, tiép theo 1a phan ung véi DBU (1 ml) trong tert-butanol (15
mL) & 100°C trong 2 gid dé tao ra tert-buf.yl este cua axit rac-(2R,3S,4R,55)-5-
[1-(tert-butyl-dimetyl-silanyloxymetyl)-xyclo-butylmetyl]-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang gém
mau vang (0,7 g, 67%).
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Vidy 115¢
Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-

flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
xyclobutylmetyl)-pyrolidin-2-carboxylic

NI Fo
% 7~
\ o)
/@ \ OH
Cl F N

M. W. 495,36 C24H22C12F2N203.C2HF302

Theo céach tuong tu véi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3S,4R,5S)-5-[1-(tert-butyl-dimetyl-silanyloxy-
metyl)-xyclobutylmetyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 115b (0,7 g, 1 mmol) duoc
phan Ung véi axit trifloaxetic trong diclometan & nhiét d6 trong phong dé tao ra
axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-pyrolidin-2-carboxylic
dudi dang chét rin mau trang (0,6 g, 100%).

Vi dy 115d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,55)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-( 1-hydroxymetyl-
xyclobutylmetyl)-pyrolidin-2-carboxylic

H
c, F OYN\/\g;OH

%
SN Con

Cl g N

M. W. 582,48  Cy3H3,CLLF2N304
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Theo céch tuong tu vdi phuong phép duge mo ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 115¢ (0,6 g, 1 mmol) dugc phan Umg véi
2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,43 g, 3 mmol), HATU (0,67
g, 1,8 mmol) va iPr2NEt (0,86 mL, 4,9 mmol) trong CH,Cl, & nhiét d6 trong
phong trong 20 gio, sau d6 phan ung véi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d6 trong phong trong 2 gir dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-pyrolidin-2-carboxylic
duéi dang chit rin mau tring (0,32 g, 56%).

HRMS (ES+) m/z Theo tinh toan dél vo1 CysH3CLF,N3O4+H [(M+H)+]I
582,1733, theo thuc té: 582,1733.

Vi dy 115e

Diéu ché ((8)-3,4-dihydroxy-butyi)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic

H
cl F OyN\/\g;OH

%

Cl F N

M. W. 582,48 CasH31CLF2N3O4

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic (0,25 g) dugc tich bing phép séc ky khong dbi xung
SFC d tao ra ((S)-3,4-dihydroxy-butyl)-amit clia axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
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xyclobutylmetyl)-pyrolidin-2-carboxylic khéng d6i xtimg dudi dang chit rin
mau tring (104 mg, 41%) va ((S)-3,4-dihydroxy-butyl)-amit cua axit
(28,3R,48,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-
hydroxymetyl-xyclobutylmetyl)-pyrolidin-2-carboxylic khéng d6i ximg dudi
dang chit rin mau tring (103 mg, 41%).

HRMS (ES*) m/z Theo tinh toan ddi véi CysHs CLFaN;O4+H [(M+H)'Y:
582,1733, theo thyc té: 582,1733.

Vi du 116a

Piéu ché hop chét trung gian metyl este cua axit [5-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-pent-(E)-ylidenamino]-axetic

OTO\
Y
Iwo,3i<
M. W. 315,53 CsH33NO;Si

Buoc A

Thém dung dich chta BH;.THF (1 M, 100 mL, 100 mmol) vao dung dich
chira axit 3,3-dimetylglutaric (Aldrich) (5,1 g, 32 mmol) trong tetrahydrofuran
khan (100 mL) & 0°C. Hdn hop phan tmg dugc khudy & nhiét do trong phong
trong 18 gi¢. Dung dich nuéc HCI duge thém vao, va hdn hop duge chiét b%mg
etyl axetat. Lop hitu co dugc tich, rira bing dung dich nuéc NaHCO; béo hoa,
nuée mudi, lam khd bing MgSO,, va duge cd. Phin con lai dugc tinh ché bing
phép sic ky (EtOAc) dé tao ra 3,3-dimetyl-pentan-1,5-diol duéi dang dau khéng
mau (1,5 g, 34%).

Bwéc B
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Hoén hop ciia 3,3-dimetyl-pentan-1,5-diol (1,5 g, 11 mmol) va imidazol
(14 g, 20 mmol) trong diclometan (50 mL) dugc bd sung tert-
butyldimetylclosilan (1,7 g, 11 mmol). Hon hop phan tng dugc khudy & nhiét
dd trong phong trong 2 gid. Nude dugc thém vao. Lép hiru co duge tach, 16p
nudce sau d6 duge chiét bang diclometan. Céc 16p hitu co hdn hgp duoc rira bang
nuée mubi, lam khd bing MgSO,, duoc cd dé tao ra 5-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-pentan-1-ol dudi dang diu khong mau (2,7 g, 100%).

Bwée C

Thém nhd giot dung dich chtra dimetyl sulfoxit (1,6 mL, 22 mmol) trong
diclometan (5 mL) vao dung dich chtta oxalyl clorua (0,97 mL, 11 mmol)
(Aldrich) trong diclometan (20 mL) & -78°C. Sau 5 phit, dung dich chira 5-(tert-
butyl-dimetyl-silanyloxy)-3,3-dimetyl-pentan-1-ol (2,5 g, 10 mmol) trong
diclometan (10 mL) dugc thém nhé giot vao. Hon hgp phan tmg dugc khudy & -
78°C trong 15 phiit. Trietylamin (5 mL, 36mmol) dugc bd sung va hén hop phan
g dugc 1am 4m tir tir dén nhiét do trong phong va dugc khudy & nhiét 4o trong
phong trong 45 phut. Sau d6 nude duge thém vao. Cac 16p hitu co dugc tach, va
16p nude dugc chiét bang diclometan. Cac 16p hiru co duge két hop, rira bang
10% gdm HCI, NaHCO3 bdo hoa, nudc mubi, 1am khé bing MgSOs, va duoc co
dé tao ra 5-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-pentanal duéi dang dau
mau vang (Hiéu suit: 1,75 g, 71%).

Bude D

Theo céach tuong tu véi phuong phap dugc moé ta trong Vi du 1a, glyxin
metyl este hydroclorua (0,9 g, 7,2 mmol) dugc phan tng vdi 5-(tert-butyl-
dimetyl-silanyloxy)-3,3-dimetyl-pentanal (1,75 g, 7,2 mmol) va trietylamin
(1,49 mL, 11 mmol) trong CH,Cl, & nhiét d6 trong phong trong 18 gitr dé tao ra
metyl este cua axit [4-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-but-(E)-
ylidenamino]-axetic dudi dang dau khoéng mau (2,3 g, 100%).
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Vidu 116b

Diéu ché hop chit trung gian metyl este cia axit rac-(2R,3S,4R,5S)-5-[4-(tert-
tutyl-dimetyl-silanyloxy)-2,2-dimetyl-butyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

Cly F o0~
~NH

SSANE
o] F N 0-$i-

M. W. 625,66  C31HiClF2N,0;Si

Theo cach tuong tr véi phuong phép duge mé ta trong Vi du e, metyl
este cua  axit [5-(tert-butyl-dimetyl-silanyloxy)-3,3-dimetyl-pent-(E)-
ylidenamino]-axetic dugc diéu ché trong Vi du 116a (6,4 mmol) dugc phan Uing
voi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,58 g, 5,1
mmol) dugc didu ché trong Vi du 52a, AgF (1g, 7,8 mmol), va trietylamin (1,8
mL, 13 mmol) trong diclometan (100 mL) & nhiét d6 trong phong trong 48 gid
4 tao ra metyl este cia axit rac-(2R,3S,4R,5S)-5-[4-(tert-tutyl-dimetyl-
silanyloxy)-2,2-dimetyl-butyl}-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

Xyano-pyrolidin-2-carboxylic dudi dang gdbm mau vang (1,6 g, 50%).
Vi du 116¢

Diéu ché hop chét trung gian axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-

carboxylic

Cl\ F o OH

%
/CE‘“ W OH

Cl F N
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M. W. 483,35 Cy3HnClhFaN2Os

Thém dung dich tetrahydrofuran (1 M, Aldrich) chira TBAF (1,34 mL, 1,3
mmol) vao metyl este cla axit rac-(2R,3S,4R,5S)-5-[4-(tert-tutyl-dimetyl-
silanyloxy)-2,2-dimetyl-butyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 116b (0,7 g, 1,1 mmol)
trong tetrahydrofuran (10 mL). Hén hop phan tmg dugc khudy & nhiét d6 trong
phong trong 18 gid. Hon hop duge cd, phan con lai duge phan bé giita etyl
axetat va nudc. Lop hitu co duge tach, lam kho bing MgSOs, va duoc c6. Phin
con lai duge hoa tan vao tetrahydrofuran (10 mL), va dung dich nudc (1 M)
chira LiOH (10 mL, 10 mmol) dugc thém vao. Hén hop phan tmg duoc khudy &
nhiét d6 trong phong trong 1 gid. Do “pH” ctia hdn hop dugc diéu chinh tdi ~4-
5 bang dung dich nuéc HCI. Hén hop dugc c6. Phan con lai duoc phéan bd giira
etyl axetat va nudc. Lép hiru co dugc tach, rira bing nude, nudc mudi, lam kho
bing MgS0, duogc cd dé tao ra hop chit trung gian axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-
butyl)-pyrolidin-2-carboxylic duéi dang chit rin mau vang nhat (0,3 g, 54%)

Vi du 116d

Didu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic

H
ci F OYN\/\g;OH

<:>~\<;;i)<;A
JO AN

Cl F N

M. W. 584,49  Cy3H3;3CLF2N304

Theo cach tuong tu véi phuong phap duge mé ta trong Cae vi du 42¢ va
42d, axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
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Xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 116¢ (0,18 g, 0,36 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,16 g, 1 mmol), HATU (0,25 g, 0,65 mmol) va
iPr,NEt (0,07 mL, 0,43 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gio,
sau d6 phéan ing vé6i dung dich nuéc HCI trong tetrahydrofuran & nhiét d6 trong
phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-butyl)-amit clia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic dudi dang chit rin mau
tring (0,1 g, 54%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CasHi3CLFN;O,+H [(M+H)':
584,1889, theo thuc té: 584,1889.

Vi du 116e

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic

Cl

M. W. 584,49  Cy3H33C1,F2N304

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic (0,35 g) dugc tach bang phép sic ky khong déi xtmg
SFC dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,55)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-

pyrolidin-2-carboxylic khéng déi ximg dudi dang chét rin mau trang (157 mg,
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45%) va ((S)-3,4-dihydroxy-butyl)-amit ciia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic khoéng dbi xung duéi dang chit rin mau trz';.ng (155 mg,
44%).

HRMS (ES*) m/z Theo tinh toan d6i véi CogHi3Cl,FaN3O4+H [(M+H)':
584,1889, theo thuc té: 584,1891.

Vidu 117a

Piéu ché hop chét trung gian tert-butyl este ctia axit [2-[1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclohex-3-enyl]-eth-(E)-ylidenamino]-axetic

S/i

M. W. 381,64 C,H3oNO;Si
Bwéc A

Theo cach tuong tu v&i cac phuong phép dugc mé ta trong Vi du 111a
Buéc A. Bwéc B., Buoe C., va Buée D., 3-xyclohexen-1,1-dimetanol
(Aldrich) (5,3 g, 37 mmol) dugc phan Umg véi thionyl clorua (15 g, 135 mmol)
trong etyl ete khan & 0°C, sau d6 phan tmg voi NaCN (3 g, 61 mmol) trong
dimetyl sulfoxit khan 120°C trong 18 gid, sau d6 xi ly véi tert-
butyldimetylclosilan (3,9 g, 26 mmol) va imidazol (2,4 g, 36 mmol) trong
diclometan & nhiét d§ trong phong, tiép theo 1a phan ung vo1 DIBAL (1 M trong
Heptan, 26 mL, 26 mmol) & 0°C dé& tao ra 1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclohex-3-enecarbaldehyt duéi dang diu mau vang (Hiéu

suét: 6 g, 64% trong bbn budc).
Buwédc B
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Theo céch tuong tr véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (1,2 g, 9 mmol) dugc phan tng vdi 1-(tert-butyl-dimetyl-
silanyloxymetyl)-xyclohex-3-enecarbaldehyt (2,5 g, 9 mmol) trong CH,Cl, &
nhiét d6 trong phong trong 18 gir dé tao ra tert-butyl este ciia axit [2-[1-(tert-
butyl-dimetyl-silanyloxymetyl)-xyclohex-3-enyl]-eth-(E)-ylidenamino]-axetic
duéi dang ddu mau vang (3,5 g, 100%).

Vidu 117b

Diéu ché hop chét trung gian tert-butyl este cia axit rac-(2R,3S,4R,55)-5-[1-
(tert-butyl-dimetyl-silanyloxymetyl)-xyclohex-3-enylmetyl]-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

Cl, F O§:/O
J@:“ W o 34
Ci FE N Si~

M. W. 691,77  C3eHasCloF2N,0;Si

Theo céch tuong trr véi phuong phap dugc mé ta trong Vi du 100b, tert-
butyl este cua axit [2-[1-(tert-butyl-dimetyl-silanyloxymetyl)-xyclohex-3-enyl]-
eth-(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 117a (3,5 g, 9 mmol)
dugc phan tmg véi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril
(2,3 g, 7 mmol) duge didu ché trong Vi du 52a, AgF (1,4 g, 11 mmol), va
trietylamin (2,6 mL, 19 mmol) trong diclometan (100 mL) & nhiét d6 trong
phong trong 18 gio, tiép theo 13 phan ing v6i DBU (9 ml) trong tert-butanol (10
mL) & 100°C trong 2 gi& dé tao ra tert-butyl este cia axit rac-(2R, 3S,4R,5S)-5-
[1-(tert-butyl-dimetyl-silanyloxymetyl)-xyclohex-3-enylmetyl]-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chét
rdn mau tréng (2,6 g, 51%).

Vidu 117¢
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Piéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-
enylmetyl)-pyrolidin-2-carboxylic

Cly F 0. OH -
FF/\gOH
Q \ OH

Cl F N

M. W. 521,40 Cy6H,4ClF2N205.C,HF;0,

Theo cach tuong tu vdi phuong phap dugc mod ta trong Vi du 25a, tert-
butyl este cla axit rac-(2R,3S,4R,5S)-5-[1-(tert-butyl-dimetyl-silanyloxy-
metyl)-xyclohex-3-enylmetyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 117b (2,6 g, 3,8 mmol)
duoc phén tmg vdi axit trifloaxetic trong diclometan & nhiét d6 trong phong dé
tao ra axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-enylmetyl)-pyrolidin-2-

carboxylic dudi dang chét rin mau tring (2,2 g, 92%).
Vidu 117d

Diéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-y])-etyl]-amit
cua axit rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(1-hydroxymetyl-xyclohex-3-enylmetyl)-pyrolidin-2-carboxylic

H
C F o N0
O 3T

| l W H
Cl N ©

F
M. W. 648,58  C;3H37Cl1,FaN304
Hoén hop cua axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-

phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-enyl-

-307-



21212

metyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 117¢ (1 g, 1,6 mmol),
HATU (1,07 g, 2,8 mmol) va iPr,NEt (1,37 mL, 7,8 mmol) trong CH,Cl, (10
mL) dugc khudy & nhiét do trong phong trong 18 gid. Sau d6, hdn hop duogc pha
lodng bang CH,Cl, va rira bing nudc, nudc mubi. Lép hitu co duge tach, 16p
nude duge chiét bing CH,Cly. Céc 16p hitu co dugce két hop, va duge ¢b. Phin
con lai dugce hoa tan vao tetrahydrofuran (5 mL), va dung dich nuéc K,CO; bio
hoa (5 mL) dugc thém vao. Hon hop duoc khudy & nhiét db trong phong trong
30 phat, sau d6 phan bd giira etyl axetat va nuéc. Lép hitu co dugce tach, rira
béng nuéc, nuée mudi, 1am khé bing MgSO, va duge c6. Phin con lai duoc tinh
ché bang phép sic ky nhanh (EtOAc) dé tao ra [2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etyl]-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-
enylmetyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (0,48 g, 47%)

Vidu 117e

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-
enylmetyl)-pyrolidin-2-carboxylic

H
Cl F oN~"Y"OH

' z NH H
/Q N\ OH

Cl F N

M. W. 608,51 C30H33CLF2N304

Theo cach tuong tu v6i phuong phap duge mo ta trong vi du 42d, [2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclo -hex-3-
enylmetyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 117d (0,2 g, 0,3
mmol) dugc phan Umg véi dung dich nuge HCI (1 N, 1mL, 1 mol) trong
tetrahydrofuran (9 mL) & nhiét d6 trong phong trong 2 gid dé tao ra ((S)-3,4-
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dihydroxy-butyl)-amit cla axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-enylmetyl)-pyrolidin-
2-carboxylic duéi dang chit rin mau tréang (0,14 g, 75%).

HRMS (ES*) m/z Theo tinh todn ddi véi C3pHs3ClFoN;0,+H [(M+H)']:
608,1889, theo thuc té: 608,1888.

Vi du 118a

Piéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cia axit rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(1-hydroxymetyl-xyclohexylmetyl)-pyrolidin-2-carboxylic

H
L F OYN\/\Q@
%
W

M. W. 650,60  Cs3H39ClF,N30,

Thém PtO, (0,1 g) vao dung dich chia [2-((S)-2,2-dimetyl-[1,3]dioxolan-
4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-enylmetyl)-pyrolidin-2-
carboxylic (0,28 g, 0,43 mmol) dugc diéu ché trong Vi du 117d trong etyl axetat
(10 mL). Huyén phi dwoc lc manh duéi khi H, (50 psi) trong 1 gid. Hén hop
duoc loc qua miéng dém xelit ngén. Phin dich loc dugc co dé tao ra [2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclo-
hexylmetyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tréng (0,27 g, 96%)

Vi du 118b
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Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-
xyclohexylmetyl)-pyrolidin-2-carboxylic

H
cl F OyN\/\g;OH

NH
\\
Cl OH

£ N

M. W. 610,51  C30H;5Cl,F2N304

Theo cach tuong tu voi phuong phap dugc md ta trong vi du 42d, [2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclo -
hexylmetyl)-pyrolidin-2-carboxylic dugc didu ché trong Vi du 118a (0,27 g, 0,4
mmol) dugc phén Ung véi dung dich nuée HCI (1 N, ImL, 1 mol) trong
tetrahydrofuran (9 mL) & nhiét d6 trong phong trong 2 gior dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohexylmetyl)-pyrolidin-2-
carboxylic duéi dang chét rin mau trang (0,23 g, 91%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CyoHssClaFaN3;04+H [(M+H)']:
610,2046, theo thuc té: 610,2042.

Vidu 119a

Diéu ché hop chit trung gian tert-butyl este cta axit [5-[2-(tert-butyl-dimetyl-
silanyloxy)-etoxy]-3,3-dimetyl-pent-(E)-ylidenamino]-axetic

OT:\|<
Iwo/\/oéi%<
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M. W. 401,67 C,;Hi3NO,Si
Bwéc A

Dung dich chira 3,3-dimetyl-pentan-1,5-diol (1,5 g, 11 mmol) dugc diéu
ché trong Vi du 116a Buéc A. trong dimetylformamit khan (15 mL) duogc bd
sung NaH (60%, 0,68 g, 17 mmol). H6n hop dugc khudy & nhiét do trong phong
trong 15 phut, sau dé (2-brometoxy)-tert-butyldimetylsilan (3,3 g, 14 mmol)
dugc thém vao. Hon hop dugc khudy & nhiét do trong phong trong 1 gio. Nudce
dugc thém vao. Hon hop duge chiét bing etyl axetat hai 1an. Cac 16p hiru co hdn
hop duge rira bing nude mudi, 1am khd bing MgSO, va duge c6. Phin con lai
dugc tinh ché bang phép sic ky (EtOAc:cac hexan=1:3) dé tao ra 5-[2-(tert-
butyl-dimetyl-silanyloxy)-etoxy]-3,3-dimetyl-pentan-1-ol dudi dang diu mau
vang (0,3 g, 9%).

Buwéc B

Thém nhé giot dung dich chita dimetyl sulfoxit (0,16 mL, 2,2 mmol) trong
diclometan (I mL) vao dung dich chira oxalyl clorua (0,1 mL, 1 mmol)
(Aldrich) trong diclometan (5 mL) & -78°C. Sau 5 phut, dung dich chira 5-[2-
(tert-butyl-dimetyl-silanyloxy)-etoxy]-3,3-dimetyl-pentan-1-o0l (0,3 g, 1 mmol)
trong diclometan (1 mL) dugc thém nhd giot vao. Hon hop phan tmg duoc
khudy & -78°C trong 15 phat. Trietylamin (0,5 mL, 3,6 mmbl) duogc bb sung va
hon hop phan tmg dugc 1am &m tir tir &én nhiét d6 trong phong va duge khudy &
nhiét d§ trong phong trong 45 phut. Sau d6 nudc dugc thém vao. Céc 16p hitu
co dugc tich, va 16p nudc duge chiét bang diclometan. Cac 16p hiru co dugc két
hop, rira bang 10% gdém HCl, NaHCO; bdo hoa, nuéc muéi, 1am khd bing
MgSO,, va dugc cd dé tao ra 5-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-3,3-
dimetyl-pentanal duéi dang diu méau vang (Hiéu suét: 0,27 g, 94%).

Bwoce C
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Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,13 g, 1 mmol) dugc phan tmg v&i 5-[2-(tert-butyl-dimetyl-
silanyloxy)-etoxy]-3,3-dimetyl-pentanal (0,27 g, 1 mmol) trong CH,Cl, & nhiét
d6 trong phong trong 18 gid dé tao ra tert-butyl este cua axit [5-[2-(tert-butyl-
dimetyl-silanyloxy)-etoxy]-3,3-dimetyl-pent-(E)-ylidenamino]-axetic dudi dang
déu khéng mau (0,4 g, 100%).

Vi du 119b

Diéu ché hop chét trung gian tert-butyl este clia axit rac-(2R,3S,4R,5S)-5-{4-[2-
(tert-butyl-dimetyl-silanyloxy)-etoxy]-2,2-dimetyl-butyl } -3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

Cy_F 050K

{:§~\<;ﬂlic;\
N3

CI’C‘F\N 0™\-0. iJ<

/S\
M. W.711,80  C3eHsoCLF2N,O4Si

Theo cach tuong tu vdi phuong phdp dugc mé ta trong Vi du 100b, tert-
butyl este clia axit [5-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-3,3-dimetyl-pent-
(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 119a (0,4 g, 1 mmol) duoc
phan {mg véi (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,3
g, 1 mmol) dugc didu ché trong Vi du 52a, AgF (0,2 g, 1,5 mmol), va
trietylamin (0,3 mL, 2,4 mmol) trong diclometan (50 mL) & nhiét do trong
phong trong 18 gio, tiép theo 1a phan tmg v6i DBU (1 ml) trong tert-butanol (2
mL) & 100°C trong 2 gir dé tao ra tert-butyl este cla axit rac-(2R,3S,4R,5S)-5-
{4-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-2,2-dimetyl-butyl }-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang gém
mau tréng (0,49 g, 60%).

Vi du 119¢
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Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-{2,2-dimetyl-4-[2-(2,2,2-triflo-
acetoxy)-etoxy]-butyl} -pyrolidin-2-carboxylic

Cl F o OH
Y F{\(OH
NH
FF F 0
Q‘ W Ol\’o‘n/kF
Cl F N o

M. W. 483,35 C23H22C12F2N203.C2HF302

Thém axit trifloaxetic (3 mL) vao dung dich chira tert-butyl este ciia axit
rac-(2R,3S,4R,58)-5-{4-[2-(tert-butyl-dimetyl-silanyloxy)-etoxy]-2,2-di-metyl-
butyl}-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin -2-
carboxylic dugc didu ché trong Vi du 119b (0,49 g, 0,55 mmol) trong
diclometan (3 mL) ¢ nhiét d§ trong phong. Hon hop phan img dugc khudy &
nhiét d6 trong phong trong 18 gid. Hon hop dugc c6 dudi ap sudt giam dé tao ra
axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-{2,2-dimetyl-4-[2-(2,2,2-triflo-acetoxy)-etoxy]-butyl }-
pyrolidin-2-carboxylic duéi dang ddu mau vang (0,37 g, 97%).

Vi du 119d

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[4-(2-hydroxy-etoxy)-2,2-dimetyl-
butyl]-pyrolidin-2-carboxylic

H
cl, F OyN\/\g;OH

G\Q\“x/
SN oo

Ci £ N

M. W. 628,54  C3oH37Cl,F2N30s
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Theo céch twong ty voi phuong phap duge mé ta trong Cac vi du 117d va
117e, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-{2,2-dimetyl-4-[2-(2,2,2-triflo-acetoxy)-etoxy]-butyl } -
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 119¢ (0,37 g, 0,58 mmol)
dugc phan ung véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,25 g, 1,7
mmol), HATU (0,4 g, 1 mmol) va iPr,NEt (0,5 mL, 2,9 mmol) trong CH,Cl, &
nhiét d trong phong trong 20 gid, sau d6 xi ly véi dung dich nude K,CO; bdo
hoa trong tetrahydrofuran, tiép theo la phan Umg véi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d6 trong phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit
cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-[4-(2-hydroxy-etoxy)-2,2-dimetyl-butyl]-pyrolidin-2-carboxylic ~ duéi
dang chét rin mau vang nhat (90 mg, 25%).

HRMS (ES*) m/z Theo tinh todn déi véi CsoHs7ClFoN;Os+H [(M+H)']:
628,2151, theo thuc té: 628,2150.

Vi du 120a

Piéu ché hop chit trung gian tert-butyl este cla axit [5-azido-3,3-dimetyl-pent-

(E)-ylidenamino]-axetic

o) O\K
T

L,

>
\N\\ _

N
M. W. 268,36 C;3H4N,O,
Bwoc A

Thém dung dich diclometan (10 mL) chira metansulfonyl clorua (Aldrich)
(0,46 mL, émmol) vao dung dich chira 5-(tert-butyl-dimetyl-silanyloxy)-3,3-
dimetyl-pentan-1-ol (1,1 g, 5 mmol) dugc diéu ché trong Vi du 116a Buée B.
va trietylamin (1,39 mL, 10 mmol) trong diclometan (50 mL) & 0°C. Hon hop
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phéan Umg dugc khudy & 0°C trong 1 gi&. Nude duge thém vao. Ldp hitu co
dugc tach, 16p nudc duoc chiét béng diclometan. C4c 16p hitu co hén hop duoc
rira bang dung dich nuéc HCI pha lodng, dung dich nudc NaHCO; bdo hoa,
nude mudi, 1am khé bing MgSO, va dugc cd dé tao ra 5-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-penty! este clia axit metansulfonic dudi dang ddu mau
vang (1,48 g, 99%).

Bwoc B

Thém NaNj (1,6 g, 25 mmol) vao dung dich chira 5-(tert-butyl-dimetyl-
silanyloxy)-3,3-dimetyl-pentyl este cua axit metansulfonic (1,48 g, 4,96 mmol)
trong dimetylformamit khan (10 mL). H6n hop phan (g dugc gia nhiét & 60°C
trong 18 gio. Hon hop duoc 1am ngudi, va nudc duge thém vao. Han hop dugc
chiét bang etyl axetat hai 14n. Céc 16p hitu co hdn hop duoc rira bing dung dich
nude NaHCO; bio hoa, nudc mudi, lam khé bang MgSO, dé tao ra (5-azido-3,3-
dimetyl-pentyloxy)-tert-butyl-dimetyl-silan dudi dang dau mau vang (0,8 g,
67%).

Bwoce C

Thém dung dich tetrahydrofuran (1 M, Aldrich) chira TBAF (4,9 mL, 4,9
mmol) vao dung dich chira (5-azido-3,3-dimetyl-pentyloxy)-tert-butyl-dimetyl-
silan (0,8 g, 3 mmol) trong tetrahydrofuran (5 mL). Hdn hop phan tmg dugc
khudy & nhiét do trong phong trong 1 gid. Hon hop duoc ¢d, phén con lai duge
phén bb gifta etyl axetat va nude. Lop hitu co duge tach, 1am khé bing MgSOq,
va dugc 6. Phin con lai dugc tinh ché bing phép sic ky (EtOAc:cic
hexan=1:3) dé tao ra 5-azido-3,3-dimetyl-pentan-1-ol duéi dang diu khong mau
(Og, 76%)

Buwéce D

Thém nhé giot dung dich chira dimetyl sulfoxit (0,38 mL, 5,5 mmol) trong

diclometan (1 mL) vao dung dich chtra oxalyl clorua (0,24 mL, 2,7 mmol)
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(Aldrich) trong diclometan (12 mL) & -78°C. Sau 5 phit, dung dich chira 5-
azido-3,3-dimetyl-pentan-1-ol (0,39 g, 2,5 mmol) trong diclometan (1 mL) dugc
thém nhé giot vao. Hon hop phan ung dugc khudy & -78°C trong 15 phiit.
Trietylamin (1,2 mL, 9 mmol) dugc bd sung va hdn hop phan img dugc lam 4m
tir tir dén nhiét do trong phong va dugc khudy & nhiét do trong phong trong 45
phit. Sau d6 nuéc duge thém vao. Cac 16p hitu co duoc tach, va 16p nude duoc
chiét bing diclometan. Céc 16p hitu co duge két hop, rira bang 10% gdbm HC,
NaHCO; béo hoa, nuéc mubi, lam khod béng MgSOq, va dugc ¢ dé tao ra 5-

azido-3,3-dimetyl-pentanal duéi dang dau mau vang (Hiéu suét: 0,38 g, 99%).
Buéce C

Theo céch tuong ty v6i phuong phép duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,32 g, 2.45 mmol) dugc phan Ung véi 5-azido-3,3-dimetyl-
pentanal (0,38 g, 2,45 mmol) trong CH,Cl, ¢ nhiét d trong phong trong 18 gi¢r
dé tao ra tert-butyl este cuia axit [S-azido-3,3-dimetyl-pent-(E)-ylidenamino]-

axetic dué6i dang dau mau vang (0,65 g, 100%).
Vi du 120b

Piéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-5-(4-
azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic

cl FO¥O\€
%
Q N N

Cl F N

N
N

M. W. 578,49  Cy3H;,CLF2N50,

Theo cach tuong tu vdi phuong phép duge mo ta trong Vi du 100b, tert-

butyl este cua axit [5-azido-3,3-dimetyl-pent-(E)-ylidenamino]-axetic dugc diéu
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ché trong Vi du 120a (0,65 g, 2,45 mmol) dugc phan ung véi (Z)-3-(3-clo-2-flo-
phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (0,76 g, 2,45 mmol) dugc didu ché
trong Vi du 52a, AgF (0,47 g, 3,7 mmol), va trietylamin (0,55 mL, 6 mmol)
trong diclometan (80 mL) & nhiét d¢ trong phong trong 18 gid, tiép theo 13 phan
tng v6i DBU (3 ml) trong tert-butanol (3 mL) & 100°C trong 2 gitr dé tao ra tert-
butyl este cla axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-di-metyl-butyl)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin -2-carboxylic duéi dang
gbébm mau vang (0,5 g, 36%).

Vidu 120c¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-(4-azido-
2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic

cl. F OQ’{OH i . on

% 7
W \\ N: .:, .

CI’C‘F N Ny

M. W. 522,39 Cy4H2;Cl,F,Ns05.C,HF30,

Theo céch twong tu véi phuong phdp dugc md ta trong Vi du 25a, tert-
butyl este cua axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-dimetyl-butyl)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 120b (0,5 g, 0,86 mmol) dugc phan ing vdi axit trifloaxetic
trong diclometan & nhiét d6 trong phong dé tao ra axit trifloaxetic axit rac-
(2R,3S,4R,55)-5-(4-azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-pyrolidin-2-carboxylic duéi dang diu mau vang (0,54 g,
96%).

Vi dy 120d
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Diéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-y1)-etyl]-amit
cua axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

F OVN\/\(\O

_ﬁ
A,

F N NN;‘J—
M. W. 649,57  C;3H36ClF2NgO3

Theo cach tuong ty v&i phuong phap dugc md ta trong vi du 42¢, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic duge diéu ché
trong Vi du 120¢ (0,54 g, 0,85 mmol) dugc phan tmg véi 2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etylamin (0,37 g, 2,54 mmol), HATU (0,58 g, 1,5 mmol) va
iProNEt (0,74 mL, 4,2 mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid,
dé tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-y])-etyl]-amit clia axit rac-
(2R,3S,4R,585)-5-(4-azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chit rin mau vang nhat
(0,5 g,91%).

Vidu 120e

Diéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-5-(4-azido-
2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic

F OVH\/\(\OH

Cl
z OH
NH

(of g N NN;\I—
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M. W. 609,50  Cy3H3ClFaNgO;

Theo cach tuong ty voi phuong phdp duge mo ta trong vi du 42d, [2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cta axit rac-(2R,3S,4R,5S)-5-(4-
azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 120d (40 mg, 0,06 mmol)
dugc phan Ung vé6i dung dich nuéc HCI (1 N, 3 mL, 3 mol) trong
tetrahydrofuran (7 mL) & nhiét d trong phong trong 2 gid dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit clia axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-dimetyl-
butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-

carboxylic duéi dang chét rin mau trang nga (29 mg, 79%).

HRMS (ES+) m/z Theo tinh toan dé)l voi C28H32C12F2N603+H [(M+H)+]I
609,1954, theo thuc té: 609,1954.

Vidu 121a

Diéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,38,4R,5S)-5-(4-amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

F OVN\/\(\O
_r_

/C[ \ NH,
o N

F
M. W. 623,58  C3;H33CL,F2N4O5

Theo céch tuong tu véi phuong phdp duge mo ta trong vi du 118a, [2-
((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cta axit rac-(2R,3S,4R,5S)-5-(4-
azido-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc didu ché trong Vi du 120d (0,5 g, 0,77 mmol) dugc
xtt ly véi PtO, va H, trong etyl axetat d& tao ra [2-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-5-(4-amino-2,2-
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dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-
2-carboxylic dudi dang gdm mau den (0,47 g, 98%)
Vidu 121b

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

Xyano-pyrolidin-2-carboxylic

H
cl, F OyN\/\(\OH
z OH
NH
e
N\ NH

Ci F N 2
M. W. 583,50  CyH34Cl,FaN4Os

Theo cach tuong tu véi phuong phap dugc mé ta trong vi du 42d, [2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,SS)-5-(4-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-pyrolidin-2-carboxylic dugc didu ché trong Vi du 121a (50 mg, 0,08
mmol) dugc phan Ung véi dung dich nudc HCI (1 N, 3 mL, 3 mol) trong
tetrahydrofuran (7 mL) & nhiét d¢ trong phong trong 2 gid dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(4-amino-2,2-dimetyl-
butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-

carboxylic duéi dang chét rén mau tring nga (29 mg, 62%).

HRMS (ES*) m/z Theo tinh toén d6i véi CasH34Cl,FaN4Os+H [(M+H)':
583,2049, theo thuc té: 583,2047.

Vi du 122a

Diéu ché hop chit trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,38S,4R,5S)-5-(4-axetylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic
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M. W. 665,61  Ci33HsClF2N4Oy

Thém axetyl clorua (0,08 mL, 0,11 mmol) vao dung dich chira [2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit ctia axit rac-(2R,3S,4R,5S)-5-(4-amino-
2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic (60 mg, 0,096 mmol) duoc diéu ché trong Vi du 121a va
trietylamin (0,033 mL, 0,24 mmol) trong tetrahydrofuran (3 mL). Hon hop phan
tmg dugc khudy & nhiét do trong phong trong 30 phut, sau d6 nudc duge thém
vao. Hon hop duge phan bé giira etyl axetat va nudc. Lép hitu co dugce tach, nra
béng nude, nude mudi, lam khéd béng MgSOs, va dugc cb. Phéan con lai dugc
tinh ché bang phép sic ky (2% MeOH trong EtOAc) dé tao ra [2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cia axit rac-(2R,3S, 4R,5S)-5-(4-
axetylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic dudi dang gdm mau tring nga (60 mg, 94%)
Vidu 122b

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-
axetylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic

H
ci F OYN\/\g;OH

%
i o}
N

Cl FN

M. W. 625,54  C30H36CLF2N4O4
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Theo céach tuong tu vdi phuong phap duge mo ta trong Cac vi du 42d, [2-
((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cia axit rac-(2R,3S,4R,5S)-5-(4-
axetylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-pyrolidin-2-carboxylic dugc didu ché trong Vi du 122a (60 mg, 0,09
mmol) dugc phan Ung véi dung dich nuéc HCl (1 N, 1 mL, 1 mol) trong
tetrahydrofuran (5 mL) & nhiét d6 trong phong trong 2 gid dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-axetylamino-2,2-
dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-

2-carboxylic duéi dang chét rdn mau tring (50 mg, 89%).

HRMS (ES*) m/z Theo tinh toan d6i v&i C3oHssCLFoN4Os+ H [(M+H)*]:
625,2155, theo thuc té: 625,2151.

Vi dy 123

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-metansulfonylamino-2,2-
dimetyl-butyl)-pyrolidin-2-carboxylic

H
c, F OYN\/\g;OH

NH
" \‘S',O
Y N~
J: :t N \

Cl g N

M. W. 661,59  C,y9H36Cl1,F,N,O5S

Theo cach tuong tu véi phuong phép duge mo ta trong Cac vi du 122a va
122b,  [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cia axit rac-
(2R,38,4R,5S)-5-(4-amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo -
2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic (60 mg, 0,096 mmol) dugc diéu
ché trong Vi du 121a dugc phan ung vdi trietylamin va metansulfonyl clorua
(13 mg, 0,11 mmol) trong diclometan, tiép theo l& phéan tmg véi dung dich nuédc

HCI trong tetrahydrofuran dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
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(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
metansulfonylamino-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic dudi dang chét

rdn mau trang nga (57 mg, 90%)

HRMS (ES+) m/z Theo tinh toan dbi véi Cy9H36C1,FaN4OsS+H [(M+H)+]I
661,1825, theo thuc té: 661,1821.

Vidn 124

Piéu ché ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(4-
benzoylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-

4-xyano-pyrolidin-2-carboxylic

H
Cl, F o N~ OH
H OH
NH o
W\ N
BOANAS'D S

M. W. 687,61  C;3sH33Cl2FaN4O4

Theo cach tuong tu véi phuong phép duge mé té trong Cac vi du 122a va
122b,  [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit ctia  axit rac-
(2R,385,4R,58S)-5-(4-amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo -
2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic (80 mg, 0,13 mmol) dugc diéu
ché trong Vi du 121a dugc phan mg véi trietylamin va benzoyl clorua (22 mg,
0,16 mmol) trong tetrahydrofuran, tiép theo 14 phén tng véi dung dich nuée HCI
trong tetrahydrofuran dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cuia axit rac-
(2R,35,4R,55)-5-(4-benzoylamino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chit rén mau

tréng nga (57 mg, 90%)

HRMS (ES+) m/z Theo tinh toan d61 voi C35H38C12F2N404+H [(M+H)+]I
687,2311, theo thuc té: 687,2308
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Vidu 125a

Diéu ché hop chét trung gian tert-butyl este cta axit [3-metyl-3-(5-metyl-furan-
2-yl)-but-(E)-ylidenamino]-axetic

OT:X
|

0
\

M. W. 279,38 C;sH25sNO;
Buwdc A

Thém dung dich diclometan (1 M) chira TiCls (100 mL, 100 mmol) vao
dung dich chira dimetyl malonat (6,5 g, 49 mmol), 2-axetyl-5-metylfuran (6,1 g,
49 mmol) va pyridin (16 g, 200 mmol) trong tetrahydrofuran khan (300 mL) &
0°C trong khoang thoi gian 1 gid. Sau khi qué trinh b sung két thiic, hdn hop
phan tng dugc lam 4m tir tir dén nhiét do trong phong va khudy trong 18 gio.
Nuéc duge bd sung dé toi phan tng. Hon hop duoc chiét bang etyl ete. Lop hitu
co dugc tach, va 16p nudc duge chiét bing etyl axetat. Céc 16p hiru co dugc két
hop, dugc cb. Phin con lai dugc tinh ché bang phép sic ky (EtOAc:cac
hexan=1;10) dé tao ra dimetyl este cia axit 2-[1-(5-metyl-furan-2-yl)-etyliden]-

malonic duéi dang ddu mau vang (3,7 g, 32%).
Buéc B

Thém metylmagie clorua (3 M, 27 mL, 80 mmol) vao huyén phu cta Cul
(7,61 g, 40 mmol) trong tetrahydrofuran khan (100 mL) & -50°C trong 15 phut.
Sau khi qua trinh bd sung két thuc, hdn hop phan tmg duoc lam 4m tir tir dén
nhiét 6 trong phong va khudy trong 20 phiit. Sau d6 nhiét d6 ctia hdn hop dugc
giam xudng -50°C, dung dich tetrahydrofuran (50 mL) chira dimetyl este cia
axit 2-[1-(5-metyl-furan-2-yl)-etyliden]-malonic (3,7 g, 15,5 mmol) dugc thém

vao. Hon hop phan img dugc 1am 4m tir tir dén nhiét d6 trong phong va khudy
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trong 3 gid. Dung dich nuéc NH,Cl bio hoa duge bd sung dé t61 phan tmg. Hon
hop duogc loc, va phén dich loc dugc c¢d dé loai bod phén 16n tetrahydrofuran.
Phan con lai duge chiét bing etyl axetat hai lan. Cac 16p hiru co duoc két hop,
dugc co. Phan con lai duge tinh ché bang phép sic ky (EtOAc:céc hexan=1:20,
1:10) dé tao ra dimetyl este cua axit 2-|1-metyl-1-(5-metyl-furan-2-yl)-etyl]-
malonic duéi dang dau khéng mau (2,5 g, 63%).

Buoce C

Thém LiClI (1 g, 23,7 mmol) va H,O (0,17 mL, 9,8 mmol) vao dung dich
chira dimetyl este cla axit 2-[1-metyl-1-(5-metyl-furan-2-yl)-etyl]-malonic (2,5
g, 9,8 mmol) trong DMSO (30 mL). Hon hop phan tmg dugc gia nhiét & 170°C
trong 3 gid, sau dé rét 1én nudc di-nude, chiét bing etyl axetat. Lép hitu co
dugc tach, nra bf?mg nude, nudc mudi, lam khé béng MgSO,, va dugc cd. Phan
con lai duge tinh ché bing phép sic ky (EtOAc:céc hexan=1 :20, 1:20) dé tao ra
metyl este cla axit 3-metyl-3-(5-metyl-furan-2-yl)-butyric duéi dang dau khoéng
mau (1,5 g, 78%).

Bwéce D

Thém dung dich tetrahydrofuran (1 M) chira LiAlH, (10 mL, 10 mmol)
vao dung dich chira metyl este cua axit 3-metyl-3-(5-metyl-furan-2-yl)-butyric
(1,5 g, 7,8 mmol) trong tetrahydrofuran khan (50 mL) & 0°C dudi khi nito. Hon
hop phan vmg duogc khudy & 0°C trong 1 gio, sau d6 rét 1én nudc da-nude. Hon
hop dugc chiét bing etyl axetat. Ldp hitu co dugc tach, rira bang nuéc, dung
dich nuéc HC, nude mudi, 1am kho béng MgSO,, va dugc cb dé tao ra 3-metyl-

3-(5-metyl-furan-2-yl)-butan-1-ol dudi dang ddu mau vang (1,2 g, 77%).
Buéce E

Thém nhé giot dung dich chira dimetyl sulfoxit (I mL, 14,3 mmol) trong
diclometan (5 mL) vao dung dich chtta oxalyl clorua (0,91 g, 7,1 mmol)
(Aldrich) trong diclometan (20 mL) & -78°C. Sau 5 phut, dung dich chira 3-
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metyl-3-(5-metyl-furan-2-yl)-butan-1-ol (1,2 g, 7,1 mmol) trong diclometan (5
mL) dugc thém nhd giot vao. Hon hop phan g dwoc khudy & -78°C trong 15
phut. Trietylamin (3,6 mL, 26 mmol) dugc bd sung va hén hop phan g duoc
lam 4m tir tir dén nhiét do trong phong va dwoc khudy & nhiét do trong phong
trong 45 phut. Sau d6 nuéc duge thém vao. Céc 16p hiru co duge tach, va 16p
nudce duge chiét bing diclometan. Céc 16p hitu co dugc két hop, rira bing 10%
gém HCI, NaHCOs bdo hoa, nudc mudi, lam khd béng MgSOs, va dugc cd dé
tao ra 3-metyl-3-(5-metyl-furan-2-yl)-butyraldehyt duéi dang dau mau vang
(Hiéu suét: 1 g, 83%).

Bwoc F

Theo cach tuong tu véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (0,79 g, 6 mmol) dugc phan Umg véi 3-metyl-3-(5-metyl-furan-2-
yl)-butyraldehyt (1 g, 6 mmol) trong CH,Cl, & nhiét d6 trong phong trong 5 gidr
dé tao ra tert-butyl este cua axit [3-metyl-3-(5-metyl-furan-2-yl)-but-(E)-
ylidenamino]-axetic duéi dang dau khong mau (1,7 g, 100%).

Vi du 125b

Piéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-
yl)-propyl]-pyrolidin-2-carboxylic

M. W. 589,52 C31H3,Cl,F2N,0;

Theo céch tuong tur véi phuong phép duge mo ta trong Vi du 100b, tert-
butyl este clua axit [3-metyl-3-(5-metyl-furan-2-yl)-but-(E)-ylidenamino]-axetic
dugc diéu ché trong Vi du 125a (1,7 g, 6 mmol) dugc phan Ung véi (Z)-3-(3-
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clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (1,48 g, 4,8 mmol) dugc
diéu ché trong Vi du 52a, AgF (0,9 g, 7 mmol), va trietylamin (1,7 mL, 12
mmol) trong diclometan (100 mL) & nhiét d6 trong phong trong 18 gid, tiép theo
1a phan vmg véi DBU (5,7 ml) trong tert-butanol (10 mL) & 100°C trong 2 gior dé
tao ra tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-propyl]-pyrolidin-2-
carboxylic duéi dang dau mau vang (1,3 g, 46%).

Vi du 125¢

Diéu ché hop chét trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-

carboxylic

Cl F o OH

M. W. 533,41 Cy7H4Cl,F2N,0;5.C,HF;0;

Theo céch tuong tu v6i phuong phap dugc mé ta trong Vi du 25a, tert-
butyl este cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-propyl]-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 125b (1,3 g, 2,2 mmol) dugc phéan Ung
vGi axit trifloaxetic trong diclometan & nhiét do trong phong dé tao ra axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-propyl]-pyrolidin-2-
carboxylic duéi dang chét rin mau nau (1,3 g, 92%).

Vi dy 125d
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-
propyl]-pyrolidin-2-carboxylic

H _
ci F OYN\/\g;OH

JOR
Cl

F

M. W. 620,52  C3;H;3;CLF2N;04

Theo cach tuong tu véi phuong phap duge mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-propyl]-pyrolidin-2-
carboxylic dugc diéu ché trong Vi du 125¢ (0,6 g, 0,93 mmol) dugc phan {mg
vai 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,4 g, 2,8 mmol), HATU
(0,6 g, 1,7 mmol) va iPr,NEt (0,8 mL, 4,6 mmol) trong CH,Cl, & nhiét do trong
phong trong 20 gio, sau d6 phan ung véi dung dich nuéc HCI trong
tetrahydrofuran ¢ nhiét dg trong phong trong 2 gid dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-propyl]-pyrolidin-2-

carboxylic duéi dang chét rin mau tréng (0,16 g, 29%).

HRMS (ES*) m/z Theo tinh toan ddi v&i C3Hs3CLFN3O4+H [(M+H)':
620,1889, theo thuc té: 620,1889.

Vi dy 126a

Diéu ché hop chit trung gian metyl este cua axit [4-(4-metoxy-phenyl)-3,3-
dimetyl-but-(E)-ylidenamino]-axetic
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M. W. 277,37 C16H23NO3
Budec A.

Dudi khi Argon, hdn hop ctia NaOH (2,8 g, 70 mmol), tetrabutylamoni
iodua (0,6 g, 1,6 mmol) trong benzen (8 mL) va H,O (2,8 mL) dugc gia nhiét &
70°C dé tao ra hdn hop ddng nhét. Hon hgp cia 4-metoxybenzyl clorua
(Aldrich) (10 g, 64 mmol) va isobutyraldehyt (5,76 g, 80 mmol) trong benzen
(22 mL) dugc thém nhé giot vao. Hon hop phan tmg thu dugc dugc gia nhiét &
70°C trong 3 gid. Hon hop dugc 1am ngudi, chiét bing etyl axetat. Lép hitu co
dugc tach, va 16p nudc duoc chiét br?mg etyl axetat. C4c 16p hitu co duge két hop,
dugc c6. Phan con lai dugc tinh ché bang phép séc ky (EtOAc:cac hexan=1;30)
dé tao ra 2-(4-metoxy-phenyl)-2-metyl-propionaldehyt dudi dang déu khéng
mau (4,1 g, 33%).

Bwoc B

Thém nho giot dung dich tetrahydrofuran (Aldrich, 1 M) chtta LiHMDS
(42 mL, 42 mmol) vao hén hgp clia metoxymetyl triphenylphosphoni clorua
(14,6 g, 42 mmol) trong tetrahydrofuran khan (60 mL) & 0°C. Sau khi qua trinh
bd sung két thic, hdn hop phan tng dugc khudy & 0°C trong 20 phut. Sau d6
dung dich tetrahydrofuran (40 mL) chia 2-(4-metoxy-phenyl)-2-metyl-
propionaldehyt (4,1g, 21 mmol) dugc thém vao. Hon hop phan tng dugc lam
4m tir tir dén nhiét do trong phong va khudy trong 1 gid. Nudc duoc bd sung dé
t6i phan tmg. Hon hop dugc chiét bing etyl axetat hai 1an. Cac 16p hitu co dugc
két hop, dugc cd. Phin con lai dugc tinh ché bing phép sic ky (EtOAc:cac
hexan=1:30, 1:20) d& tao ra diu mau vang (3,5 g). Dau nay duogc hoa tan vao
dung dich chita dung dich nuéc HClI (2 N, 50 mL, 100 mmol) va
tetrahydrofuran (50 mL). Hon hop phan tng duoc gia nhiét & hdi luu trong 1 gio,
sau d6 1am ngudi dén nhiét do trong phong va duoc ¢b. Phan con lai duge phan

bd gilra etyl axetat va nudc. Ldp hitu co duge tach, dugce ¢6. Phan con lai dugc
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tinh ché bing phép sic ky (EtOAc:cac hexan=1:10,1:5) dé tao ra 3-(4-metoxy-
phenyl)-3-metyl-butyraldehyt dudi dang dau khdéng mau (2,1 g, 47%).

Cac qué trinh bién ddi tuong tu dugc dua ra trong US6531494 va cac

phuong phép da mé ta duge st dung ma khéng cén céc cai bién.
Buée C

Theo céch tuong ty véi phuong phap dugc mo ta trong Vi du 1a, glyxin
metyl este hydroclorua (1,25 g, 10 mmol) dugc phan tng véi 3-(4-metoxy-
phenyl)-3-metyl-butyraldehyt (2,1 g, 10 mmol) va trietylamin (2,2 g, 20 mmol)
trong CH,Cl, & nhiét d9 trong phong trong 5 gior dé tao ra metyl este cua axit [4-
(4-metoxy-phenyl)-3,3-dimetyl-but-(E)-ylidenamino]-axetic duéi dang dau
khoéng mau (2,7 g, 97%).

Vi dy 126b

Diéu ché hop chét trung gian metyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-
dimetyl-propyl]-pyrolidin-2-carboxylic

C\ Fog O~
av o
JO .

Cl F N
M. W. 587,50 C31H30Cl1,F2N,O5

Theo cach tuong ty v&i phuong phap dugc mé ta trong Vi du 1¢, metyl
este cua axit [4-(4-metoxy-phenyl)-3,3-dimetyl-but-(E)-ylidenamino]-axetic
duoc didu ché trong Vi du 126a (2,7 g, 9,7 mmol) dugc phan tng vai (Z)-3-(3-
clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (3,1 g, 10 mmol) dugc diéu
ché trong Vi du 52a, AgF (1,27 g, 10 mmol), va trietylamin (6 g, 60 mmol)
trong diclometan (100 mL) & nhiét d¢ trong phong trong 20 gid dé tao ra metyl
este cua axit rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
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Xyano-5-[3-(4-metoxy-phenyl)-2,2-dimety!-propyl}-pyrolidin-2-carboxylic duédi
dang diu mau vang (4 g, 70%).

Vi dy 126¢

Diéu ché hop chit trung gian axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-propyl]-
pyrolidin-2-carboxylic

ci, F OH

O
o
e N
OO
o] F N

M. W. 573,47 C30H28C12F2N203

Thém dung dich nudc (1 N) chira NaOH (20 mL, 20 mmol) va metanol
(20 mL) vao metyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-propyl]-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 126b (4 g, 6,8 mmol) trong
tetrahydrofuran (60 mL). Hén hop phan tmg dugc khudy & nhiét do trong phong
trong 3 gid. Do “pH” cua hdn hgp dugc diéu chinh téi ~4-5 bang dung dich
nuéc HCl. Hon hop dugc cb. Phan con lai duge phan bd gilta etyl axetat va
nude. Lop hitu co duoc tach, rira béng nudc, nudc mudi, 1am khé béng MgSOq,
dugc cd dé tao ra axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-propyl]-pyrolidin-2-
carboxylic duéi dang chit rdn mau vang nhat (4 g, 100%)

Vidu 126d

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-

flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-
dimetyl-propyl]-pyrolidin-2-carboxylic
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H
Ci, F o N~ OH
E CH
(NG
e O o\
2N,
N

Cl F

M. W. 660,59  C34H3,ClF,N;0,4

Theo cach tuong tu véi phuong phap duge mé ta trong Cac vi du 42¢ va
42d, axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-propyl]-pyrolidin-2-carboxylic dugc
didu ché trong Vi du 126¢ (0,5 g, 0,87 mmol) dugc phén ung véi 2-((S)-2,2-
dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,25 g, 1,7 mmol), HATU (0,6 g, 1,7
mmol) va iPr,NEt (0,45 mL, 2,6 mmol) trong CH,Cl, & nhiét do trong phong
trong 20 gio, sau d6 phan mg vdi dung dich nuéc HCI trong tetrahydrofuran &
nhiét d§ trong phong dé tao ra ((S)-3,4-dihydroxy-butyl)-amit cta axit rac-
(2R,3S,4R,5S)—3-(3-cl0-2-ﬂo—phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano-5-[3-(4-
metoxy-phenyl)-2,2-dimetyl-propyl]-pyrolidin-2-carboxylic duéi dang chét rin
mau tring (0,16 g, 29%).

HRMS (ES*) m/z Theo tinh todn d6i v&i C3sHyrCLF,N;O+H [(M+H)':
660,2202, theo thuc té: 660,2198.

Vidu 127a

Diéu ché hop chét trung gian tert-butyl este cua axit [3-(1-benzyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-3-metyl-but-(E)-ylidenamino]-axetic

OTOX
N
|

l N\/@
M. W. 370,54 Cy3H3N,0,
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Buwoc A

Thém nho giot etyl este ciia axit isobutyric (Alfa) (12,2 mL, 91 mmol) vao
dung dich tetrahydrofuran (Aldrich, 1,8 M) chita LDA (60 mL, 109 mmol) & -
50°C. Hén hop phan tmg dugc khudy & -50°C trong 1 gid, sau d6
tretrahydrofuran (10 mL) chira 1-benzyl-piperidin-4-on (12 mL, 68 mmol) dugc
thém nho giot vao. Hdn hop phan tmg dugc 1am 4m dén nhiét 46 trong phong va
khudy trong 18 gi¢. Dung dich nudc NH,Cl bio hoa dugc bd sung dé t6i phan
ng. Hon hop dugc chiét bing etyl ete. Ldp hitu co dugce tach, va 16p nude duoc
chiét bang etyl ete. Cac 16p hitu co dugc két hop, rira bang nudc mudi, nude,
lam khd bing MgSOs, va dugc cb dé tao ra etyl este cua axit 2-(1-benzyl-4-
hydroxy-piperidin-4-yl)-2-metyl-propionic dudi dang ddu méu cam (18,5 g,
89%).

Bwoc B

Thém thionyl clorua (8,9 mL, 120 mmol) va dimetylformamit (0,17 mL)
vao dung dich chira etyl este cla axit 2-(1-benzyl-4-hydroxy-piperidin-4-y1)-2-
metyl-propionic (18,5 g, 61 mmol) trong clorofom (75 mL). Hn hop phan ung
dugc gia nhiét & 100°C trong 18 gid, sau d6 1am ngudi dén nhiét do trong phong
va duge ¢6. Thém dung djch nuéc NaOH (10 N) vao phin con lai thu dugc dé
diéu chinh d6 “pH” ctia hén hop t6i d6 pH bazo. Han hop sau d6 dugc chiét
bang etyl ete hai 1dn. Cac chét chiét hitu co hdn hop dugc rira bing nude, nudce
mudi, 1am khé bang MgSOs, va dugc cd dé tao ra etyl este ciia axit 2-( 1-benzyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propionic duéi dang ddu mau nau (13 g,
75%).

Bwoe C

Thém dung dich tetrahydrofuran (1 M) chira LiAlH, (84 mL, 84 mmol)
vao dung dich chira etyl este cla axit 2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-
yl)-2-metyl-propionic (6 g, 21 mmol) trong tetrahydrofuran khan 75 mL) & 0°C

duéi khi nito. Hén hop phan tmg dugc gia nhiét & hdi luu trong 3 gio, sau do
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1am nguéi dén nhiét dé trong phong. Nude va dung dich nudc NaOH (2N) dugce
thém vao. Hon hop dugc loc dé loai bo chit két tiia, va phan dich loc dugc co.
Nuéc duge thém vao, va hdn hgp dugce chiét bing etyl axetat. Lép hitu co dugc
tach, rira bang nuée, dung dich nuée HCL, nuée mudi, lam khd bing MgSOs, va
duoc ¢6 dé tao ra 2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propan-
1-0l duéi dang dau mau nau (4,73 g, 77%).

Bwoéce D

Thém nho giot dung dich chira dimetyl sulfoxit (4 mL, 56 mmol) trong
diclometan (25 mL) vao dung dich chia oxalyl clorua (2,46 mL, 28 mmol)
(Aldrich) trong diclometan (150 mL) & -78°C. Sau 5 phut, dung dich chira 2-(1-
benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propan-1-ol (6,3 g, 25,6 mmol)
trong diclometan (25 mL) dugc thém nhd giot vao. Hdn hop phan tmg dugc
khudy & -78°C trong 15 phut. Trietylamin (12,8 mL, 92 mmol) dugc bd sung va
hén hop phan tmg dugc lam Am tir tir dén nhiét d6 trong phong va duge khudy &
nhiét d§ trong phong trong 45 phut. Sau dé nudc duge thém vao. Céc 16p hitu
co dugc tach, va 16p nudc duge chiét br?mg diclometan. Cac lép hiru co duoc két
hop, rira bing 10% gém HCI, NaHCO; bdo hoa, nuéc mudi, lam kho bing
MgSOy, va duoc c6 dé tao ra 2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-
metyl-propionaldehyt dudi dang ddu mau nau (Hiéu suét: 5,6 g, 89%).

Buéc E

Thém nhé giot dung dich tetrahydrofuran (Aldrich, 1 M) chtta LIHMDS
(46 mL, 46 mmol) vao hén hop clia metoxymetyl triphenylphosphoni clorua
(12,6 g, 37 mmol) trong tetrahydrofuran khan (50 mL) & 0°C. Sau khi qu4 trinh
bb sung két thac, hdn hop phan tng dugc khudy & 0°C trong 20 phut. Sau dé
dung dich tetrahydrofuran (40 mL) chira 2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-
4-yl)-2-metyl-propionaldehyt (5,6 g, 23 mmol) dugc thém vao. Hén hop phan
mg duogc khudy & 0°C trong 2 gio. Nudce duogc bd sung dé 161 phan tmg. Hon

hop dugc chiét bing etyl axetat hai 1in. Céc 16p hiru co duge két hop, dugce co.
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Phén con lai dugc hoa tan vac dung dich chira dung dich nude HCI (2 N, 50 mL,
100 mmol) va tetrahydrofuran (50 mL). Hdn hop phan tmg duoc gia nhiét & hdi
Iru trong 30 phit, sau d6 1am ngudi dén nhiét do trong phong va dugc c6. Phén
con lai duge phan bd gitta etyl axetat va nudc. Lop hitu co duge tach, dugce co.
Phin con lai duoc tinh ché bang phép sic ky (EtOAc:cac hexan=1:3) d& tao ra 3-
(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-3-metyl-butyraldehyt dudi dang dau
mau vang (1,65 g, 28%).

Bwoc F

Theo céch tuong tu véi phuong phap duge md ta trong Vi du 1a, glyxin
tert-butyl este (0,84 g, 6.4 mmol) dugc phan Ung véi 3-(1-benzyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-3-metyl-butyraldehyt (1,65 g, 6,4 mmol) trong CH,Cl,
& nhiét do trong phong trong 5 gid dé tao ra tert-butyl este cua axit [3-(1-benzyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-3-metyl-but-(E)-ylidenamino]-axetic dudi dang
diu mau vang (2,4 g, 100%).

Vi du 127b

Piéu ché hop chét trung gian tert-butyl este cia axit rac-(2R,3S,4R,5S)-5-[2-(1-
benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

M. W. 680,67  Cj33Hi ClF2N304

Theo cach tuong tu vdi phuong phap duge mo ta trong Vi du 100b, tert-
butyl este cia axit [3-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-3-metyl-but-
(E)-ylidenamino]-axetic dugc diéu ché trong Vi du 127a (2,4 g, 6,4 mmol)
duoc phan Umg v6i (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril
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(1,8 g, 6,4 mmol) duoc diéu ché trong Vi du 52a, AgF (1,3 g, 10 mmol), va
trietylamin (2 mL, 14,5 mmol) trong diclometan (100 mL) & nhiét 46 trong
phong trong 18 gio, tiép theo 1a phan ung véi DBU (7 ml) trong tert-butanol (30
mL) & 100°C trong 2 gid dé tao ra tert-butyl este cla axit rac-(2R, 3S,4R,5S)-5-
[2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic duéi dang chét
ran mau vang nhat (3,2 g, 81%).

Vi du 127¢

Piéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-5-[2-(1-
benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

cl, F o OH

M. W. 626,58 C34H;35C1,F2N305.C,HF30,

Theo cach tuong ty véi phuong phap duge mo ta trong Vi du 25a, tert-
butyl este cta axit rac-(2R,38,4R,58)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-
4-yl)-2-metyl-propyl}-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 127b (1,5 g, 2,2 mmol) duogc
phan {mg véi axit trifloaxetic trong diclometan & nhiét d6 trong phong dé tao ra
axit trifloaxetic axit rac-(2R,3 S,4R,5S)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-
pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

xyano-pyrolidin-2-carboxylic duéi dang dau mau vang (1,6 g, 98%).
Vi du 127d

Diéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,35,4R,58)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-
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metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-

2-carboxylic

ci F OYH\/\g\o
al T

M. W. 751,75  C41Hi6CLLF2N4O;

Theo cach tuong tu vdi phuong phap dugc mé ta trong vi du 42¢, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-
yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic dugc diéu ché trong Vi du 127¢ (1,6 g, 2,2 mmol) dugc
phan (mg véi 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,94 g, 6,5
mmol), HATU (2,5 g, 6,5 mmol) va iPr,NEt (2,3 mL, 13 mmol) trong CH,Cl, &
nhiét d9 trong phong trong 20 gidr dé tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-
yD-etyl]-amit cda axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-
pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-pyrolidin-2-carboxylic dudi dang gébm mau vang nhat (1 g, 83%).

Vidu 127e

Piéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-[2-(1-
benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic

H
c, F oyN\/\g;OH

M. W. 711,68  Cs3HaClFoN4Os
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Theo cach tuwong tu véi phuong phdp duge mé ta trong Vi du 42d, [2-
((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cia axit rac-(2R,3S,4R,5S)-5-[2-
(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic duoc didu ché
trong Vi du 127d (1 g, 1,3 mmol) dugc phan tng véi dung dich nuéc HCI (1 N,
5 mlL, 5 mol) trong tetrahydrofuran (5 mL) & nhiét 46 trong phong trong 2 gidy
dé tao ra ((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-[2-(1-
benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic dudi dang chit rin mau
tring (0,3 g, 32%).

HRMS (ES*) m/z Theo tinh toan d6i véi C3gHaClFoN,O5+H [(M+H)':
711,2675, theo thuc té: 711,2675.

Vidu 128

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,58)-5-[2-(1-
benzyl-piperidin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic

H
c, F OYN\/\g;OH

M. W. 713,69  C33HusClLF2N4O5

Theo cach tuong tu véi phuong phap dugc mé ta trong Vi du 118a, ((S)-
3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-1,2, 3,6-
tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 127e (60 mg,
0,08 mmol) dugc xtt Iy véi PtO, va H, trong etyl axetat dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-piperidin-4-
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y1)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-

pyrolidin-2-carboxylic duéi dang chét rin mau tring nga (15 mg, 25%)

HRMS (ES+) m/z Theo tinh todn dél voi C38H44C12F2N403+H [(M+H)+]
713,2832, theo thuc té: 713,2837.

Vidy 129a

Piéu ché hop chét trung gian tert-butyl este cia axit [3-(3,6-dihydro-2H-pyran-
4-yl)-3-metyl-but-(E)-ylidenamino]-axetic

OT:X
|
0

M. W. 281,40 C;sH27NO;
Buwoc A

Thém nhé giot dung dich chira etyl este clia axit isobutyric (Alfa) (17 mL,
127 mmol) trong tetrahydrofuran (20 mL) vao dung dich hexan (Aldrich, 2 M)
chira LDA (78 mL, 160 mmol) trong tetrahydrofuran (100 mL) & -50°C. Hén
hop phén tng dugc khudy & -50°C trong 1 gid, sau dé dung dich
tretrahydrofuran (10 mL) chira tetrahydro-pyran-4-on (Aldrich) (9,8 g, 98 mmol)
dugc thém nhé giot vao. Hon hop phan g dugc 1am 4m dén nhiét do trong
phong va khudy trong 18 gid. Dung dich nuéc NH4Cl béo hoa duge bb sung dé
t6i phan tmg. Hon hgp dugc chiét bang etyl ete. Lép hitu co dugc tach, va 16p
nuéc dugc chiét bing etyl ete. Cac 16p hitu co dugc két hop, rira bing nudc
mudi, nudc, 1am khé bing MgSO,, va duogc co dé tao ra etyl este clia axit 2-(4-
hydroxy-tetrahydro-pyran-4-yl)-2-metyl-propionic duéi dang dau mau vang
(19,5 g, 92%)).

Bwoc B
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Thém thionyl clorua (13,3 mL, 180 mmol) va dimetylformamit (0,28 mL)
vao dung dich chira etyl este cua axit 2-(4-hydroxy-tetrahydro-pyran-4-yl)-2-
metyl-propionic (19,5 g, 90 mmol) trong clorofom (100 mL). Hon hop phan tmg
duoc gia nhiét & 100°C trong 18 gid, sau d6 lam nguoi dén nhiét do trong phong
va dugc c6. Thém dung dich nuéc NaOH (10 N) vao phan con lai thu dugc dé
diéu chinh do “pH” ctia hdn hop téi dd pH bazo. Hén hop sau d6 dugc chiét
bang etyl axetat hai lan. Cac phan chiét hiru co hdn hop dugc rira bing nudc,
nude mudi, 1am kho béng MgSO,, va dugc ¢ dé tao ra etyl este cia axit 2-(3,6-
dihydro-2H-pyran-4-yl)-2-metyl-propionic duéi dang diu mau niu (17,6 g,
99%).

Bwéce C

Thém dung dich tetrahydrofuran (1 M) chira LiAlH, (100 mL, 100 mmol)
vao dung dich chira etyl este cla axit 2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-
propionic (6 g, 30 mmol) trong tetrahydrofuran khan (75 mL) & 0°C duéi khi
nito. Hén hop phan img dugc gia nhiét & hdi luu trong 3 gi0, sau d6 lam ngudi
dén nhiét 46 trong phong. Nuéc va dung dich nude NaOH (2N) duge thém vao.
Hdn hop duoc loc dé loai bo chit két taa, va phén dich loc dugc ¢d. Nude dugc
thém vao, va hén hop dugc chiét bing etyl axetat. Lop hitu co dugc tich, rira
béng nude, dung dich nudc HCL, nude mudi, lam khd béng MgSQq, va duoc ¢d
dé tao ra 2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propan-1-ol dudi dang dau
mau nau (4,63 g, 98%).

Bwoe D

Thém nho giot dung dich chira dimetyl sulfoxit (4,6 mL, 65 mmol) trong
diclometan (25 mL) vio dung dich chira oxalyl clorua (2,84 mL, 33 mmol)
(Aldrich) trong diclometan (150 mL) & -78°C. Sau 5 phut, dung dich chira 2-
(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propan-1-ol (4,6 g, 29 mmol) trong
diclometan (25 mL) dugc thém nhé giot vao. Hon hop phan tmg dugc khudy & -
78°C trong 15 phut. Trietylamin (14,8 mL, 110 mmol) dugc bb sung va hén hop
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phén tng duoc 1am 4m tir tir dén nhiét d¢ trong phong va dugc khudy & nhiét do
trong phong trong 45 phit. Sau d6 nuéc duge thém vao. Céc 16p hitu co dugc
tach, va 16p nudc dugce chiét béng diclometan. Cac 16p hitu co dugc két hop, rira
bing 10% gdm HCI, NaHCO; biio hod, nuéc mudi, lam khd bing MgSOy, va
dugc co dé tao ra 2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propionaldehyt duéi

dang dau mau néu (Hiéu suit: 5,6 g, 89%).
Buéc E

Thém nho giot dung dich tetrahydrofuran (Aldrich, 1 M) chita LIHMDS
(110 mL, 110 mmol) vio hdn hop cia metoxymetyl triphenylphosphoni clorua
(31,3 g, 91 mmol) trong tetrahydrofuran khan (150 mL) & 0°C. Sau khi qua trinh
b sung két thic, hdn hop phén tmg dugc khudy & 0°C trong 20 phut. Sau do
dung dich tetrahydrofuran (40 mL) chuta 2-(3,6-dihydro-2H-pyran-4-y1)-2-
metyl-propionaldehyt (4,4 g, 28,5 mmol) dugc thém vao. Hon hop phan umg
dugc khudy & 0°C trong 1 gid. Nudc duge bd sung dé t6i phén mg. Hon hop
dugc chiét bing etyl axetat hai 1in. Cac 16p hitu co duge két hop, duge cb. Phin
con lai dugc hoa tan vao dung dich chira dung dich nuéc HC (2N, 50mL, 100
mmol) va tetrahydrofuran (50 mL). Hon hop phéan tng duge gia nhiét & hoi luu
trong 30 phut, sau d6 lam ngudi dén nhiét do trong phong va dugc ¢6. Phén con
lai dugc phan b giita etyl axetat va nude. Lép hitu co duogc tach, duge cd. Phan
con lai dugc tinh ché bang phép sic ky (EtOAc:céac hexan=1:3) dé tao ra 3-(3,6-
dihydro-2H-pyran-4-yl)-3-metyl-butyraldehyt duéi dang dau mau nau (2,61 g,
54%),).

Bwoc F

Theo cach twong tu véi phuong phap duge mé ta trong Vi du 1a, glyxin
tert-butyl este (2 g, 15,5 mmol) duoc phan tng véi 3-(3,6-dihydro-2H-pyran-4-
y1)-3-metyl-butyraldehyt (2,6 g, 15,5 mmol) trong CH,Cl, & nhiét d6 trong
phong trong 5 gitr dé tao ra tert-butyl este cta axit [3-(3,6-dihydro-2H-pyran-4-
y1)-3-metyl-but-(E)-ylidenamino]-axetic duéi dang ddu mau vang (4,3 g, 100%).
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Vi du 129b

Diéu ché hop chét trung gian tert-butyl este cua axit rac-(2R,35,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-
2-metyl-propyl]-pyrclidin-2-carboxylic

M. W. 591,53  C3;H34CLF2N,0;

Theo cach twong tr véi phuong phap duoc md ta trong Vi du 100b, tert-
butyl este cua axit [3-(3,6-dihydro-2H-pyran-4-yl)-3-metyl-but-(E)-
ylidenamino]-axetic dugc diéu ché trong Vi du 129a (4,3 g, 15,5 mmol) dugc
phan img v6i (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-2-flo-phenyl)-acrylonitril (3,8
g, 12,4 mmol) dugc didu ché trong Vi du 52a, AgF (2,4 g, 19 mmol), va
trietylamin (4,3 mL, 31mmol) trong diclometan (100 mL) & nhiét d6 trong
phong trong 18 gid, tiép theo 1a phéan tmg véi DBU (19 ml) trong tert-butanol
(18 mL) & 100°C trong 2 gid dé tao ra tert-butyl este cla axit rac-(2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-
pyran-4-yl)-2-metyl-propyl]-pyrolidin-2-carboxylic dudi dang gém mau vang
(5,5 g, 75%).

Vidu 129¢

Diéu ché hop chit trung gian axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-
metyl-propyl]-pyrolidin-2-carboxylic
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M. W. 535,42 Cy7H6ClF2N30;5.C,HF;0;

Theo céch tuong ty voi phuong phap dugc mod ta trong Vi du 25a, tert-
butyl este cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propyl]-pyrolidin -
2-carboxylic duge diéu ché trong Vi du 129b (5,5 g, 9,29 mmol) dugc phan img
véi axit trifloaxetic trong diclometan & nhiét do trong phong dé tao ra axit
trifloaxetic axit  rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propyl]-pyrolidin -
2-carboxylic dudi dang chét rin sAm mau (6 g, 99%).

Vidu 129d

Diéu ché hop chét trung gian [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit
cua axit rac-(2R,38S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propyl]-pyrolidin-2-carboxylic

H
cl F O§‘,N\/\g‘o
NH |
W

M. W. 662,61  C33H39ClFoN304

Theo cach tuong tu véi phuong phap duge mé ta trong vi du 42c¢, axit
trifloaxetic  axit = rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propyl]-pyrolidin -
2-carboxylic dugc diéu ché trong Vi du 129¢ (0,8 g, 1,2 mmol) dugc phan Ung
v6i 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,36 g, 2,5 mmol), HATU
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(0,84 g, 2,2 mmol) va iPr,NEt (0,64 mL, 3,7 mmol) trong CH,Cl, & nhiét do
trong phong trong 20 gi&r dé tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-
amit cla axit rac-(2R,3S,4R,58)-5-[2-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-
2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic duéi dang gom méu tring nga (0,6 g, 74%).

Vidu 129¢

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-
metyl-propyl]-pyrolidin-2-carboxylic

H
c, F OYN\/\g;OH

M. W. 622,54  C;3H;5Cl,F2N3;04

Theo cach tuong tu v6i phuong phap duge mo ta trong vi du 42d, [2-((S)-
2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-
2-metyl-propyl]-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 129d (0,6 g,
0,9 mmol) dugc phan umg véi dung dich nuée HCI (1 N, 3 mL, 3 mol) trong
tetrahydrofuran (7 mL) & nhiét do trong phong trong 2 gid dé tao ra ((S)-3,4-
dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-propyl]-
pyrolidin-2-carboxylic duéi dang chat rin mau trang (0,52 g, 93%).

HRMS (ES+) m/z Theo tinh toén df)l voi C;31HzsCLF.N;O4+H [(M+H)+]Z
622,2046, theo thuc té: 622,2046.

Vi du 130
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Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-hloro-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(tetrahydro-pyran-4-
yl)-propyl]-pyrolidin-2-carboxylic

M. W. 624,55  C3;H;37Cl,F,N30,

Theo cach tuong tu véi phuong phap dugc mé ta trong vi du 118a, ((S)-
3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-yl)-2-metyl-
propyl]-pyrolidin-2-carboxylic dugc diéu ché trong Vi du 127e (0,28 g, 0,45
mmol) dugc xir ly vdi PtO, va H, trong etyl axetat dé tao ra ((S)-3,4-dihydroxy-
butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-hloro-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-[2-metyl-2-(tetrahydro-pyran-4-yl)-propyl]-pyrolidin-2-

carboxylic dudi dang cht rin mau trang nga (0,15 g, 54%)

HRMS (ES*) m/z Theo tinh todn ddi v&i Cs;H3/ClF,N;0,+H [(M+H)"]:
624,2202, theo thuc té: 624,2207.

Vi du 131a

Diéu ché hop chit trung gian 2-((S)-2,2,5,5-ttrametyl-[1,3]dioxolan-4-yl)-

etylamin

HZN\/\g(_’O_

M. W. 173,26  CoH;9yNO,

Bwée A.
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Thém monohydrat cta axit p-toluensulfonic (0,4 g) vao huyén phu cua
axit L-(-)-malic (Aldrich) (10,3 g, 77 mmol) trong 2,2-dimetoxypropan (20 mL).
Hdn hep phan tng dugc khudy & nhiét do trong phong trong 30 phat. Hon hop
dugc phan b gilta nuéc va diclometan. Lép hitu co dugc tach, 16p nude duogc
chiét bing diclometan. Céc 16p hitu co dugc két hop, rira bing nude, nude mubi,
lam khé bing MgSOs, va dwgc ¢b dé tao ra axit ((S)-2,2-dimetyl-5-oxo-
[1,3]dioxolan-4-yl)-axetic dudi dang chét rin mau tréng (10,1 g, 75%).

Buwéc B

Thém dung dich chira BH;.THF (1 M, 70 mL, 70 mmol) vao dung dich
chira axit ((S)-2,2-dimetyl-5-oxo-[1,3]dioxolan-4-yl)-axetic (10,1 g, 58 mmol)
trong tetrahydrofuran khan (20 mL) & 0°C. Hén hop phan tmg duoc khudy &
nhiét d6 trong phong trong 2 gi¢. Dung dich nuéc HCI dugc thém vao, va hén
hop duogc chiét bang etyl axetat. L6p hiru co duge tach, rira bang dung dich
nudc NaHCO; bdo hod, nuée mubi, lam khd bing MgSOy, va dugc cd. Phan con
lai dugc tinh ché biang phép sic ky (EtOAc) dé tao ra (S)-5-(2-hydroxy-etyl)-
2,2-dimetyl-[1,3]dioxolan-4-on duéi dang du khéng mau (6,8 g, 72%).

Buwéc C

Hdn hop cta (S)-5-(2-hydroxy-etyl)-2,2-dimetyl-[1,3]dioxolan-4-on (6,8 g,
42 mmol) va imidazol (7,5 g, 107 mmol) trong dimetylformamit (40 mL) dugc
bd sung tert-butyldimetylclosilan (7 g, 45 mmol). Hén hop phan tmg dugc
khudy & nhiét do trong phong trong 18 gio. Nudc duge thém vao. Lép hitu co
duoc téch, 16p nudce sau d6 dugce chiét bing etyl axetat hai 1an. Cac 16p hiru co
hén hop duogc rira b.':fmg nudce mudi, lam khé béng MgSO,, dugc c6 dé tao ra (S)-
5-[2-(tert-butyl-dimetyl-silanyloxy)-etyl]-2,2-dimetyl-[1,3]dioxolan-4-on  duéi
dang déu khong mau (8,6 g, 74%).

Bwoe D
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Thém nho giot dung dich dietyl ete (1,6 M) chira metyllithi (50 mL, 78
mmol) vao dung dich chira (S)-5-[2-(tert-butyl-dimetyl-silanyloxy)-etyl]-2,2-
dimetyl-[1,3]dioxolan-4-on (8,5 g, 31 mmol) trong dietyl ete (200 mL) & 0°C.
Hén hop phan tmg dugc khuy & 0°C trong 30 phit. H3n hop duge rét vao dung
dich nuéc NH4Cl bdo hoa. Lép hitu co dugce tach, va 16p nude duge chiét bf'ing
etyl axetat. Céc 16p hiru co dugc két hop, rira bing nudc mudi, lam kho bang
MgSOs, va dugc co dé tao ra (S)-5-(tert-butyl-dimetyl-silanyloxy)-2-metyl-
pentan-2,3-diol dudi dang dau mau vang (Hiéu suit: 6,8 g, 88%).

Bwoc E

Thém monohydrat ciia axit p-toluensulfonic (0,2g) vao huyén phu cua (S)-
5-(tert-butyl-dimetyl-silanyloxy)-2-metyl-pentan-2,3-diol (6,8 g, 27 mmol) trong
2,2-dimetoxypropan (35 mL). Hon hop phan tmg dugc khudy & nhiét do trong
phong trong 30 phut. Hén hop dugc phén bé giita nudce va diclometan. Lép hitu
co dugce tach, 16p nudc duge chiét bf‘?mg diclometan. Cac 1dp hitu co duoc két
hop, rira bang nuéc, nudc mudi, 1am kho bing MgSOs, va dugc cd. Phan con lai
duoc tinh ché bing phép sic ky (EtOAc:cac hexan=1:20) dé tao ra tert-butyl-
dimetyl-[2-((S)-2,2,5,5-tetrametyl-[1,3]dioxolan-4-yl)-etoxy]-silan dudi dang
dau mau vang (4,56 g, 58%).

Bwoc F

Thém dung dich chira tetrabutylamoni florua (1 M, 20 mL, 20 mmol) vao
dung dich chira tert-butyl-dimetyl-[2-((S)-2,2,5,5-tetrametyl-[1,3] dioxolan-4-
yl)-etoxy]-silan (4,56 g, 15,8 mmol) trong tetrahydrofuran (20 mL) & 0°C. H3n
hop phan tmg dugc khudy & nhiét do trong phong trong 1 gio. Nudc duge thém
vao, va hén hop dugc chiét bing etyl axetat. Lép hitu co dugce tach, rira bing
dung dich nuéc NaHCO; bdo hod, nude mudi, 1am khod bing MgS04, va dugce cb
dé taora 2-((8)-2,2,5,5-tetrametyl-[1,3]dioxolan-4-yl)-etanol dudi dang déu mau
vang (2,7 g, 100%).

Bwoe G
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Thém nho giot metansulfonyl clorua (2,7 g, 24 mmol) vao dung dich chira
2-((S)-2,2,5,5-tetrametyl-[ 1,3]dioxolan-4-yl)-etanol (2,7 g, 15,8 mol) va
trietylamin (4,6 g, 45 mmol) trong diclometan (100 mL) & 0°C. Hon hop phan
ing dugc khudy & 0°C trong 1,5 gio, sau d6 nudc duge thém vao. Ldp hitu co
duoc tach, ria béng nudce, nude mudi, lam khod béng MgSQOy4, dugce co dé tao ra
2-((S)-2,2,5,5-tetrametyl-[ 1,3]dioxolan-4-yl)-etyl este ctia axit metansulfonic
dudi dang dau mau vang (2,5 g, 62%).

Bwoc H

Thém NaN; (6 g, 70 mmol) vao dung dich chia 2-((S)-2,2,5,5-tetrametyl-
| [1,3]dioxolan-4-yl)-etyl este clia axit metansulfonic (2,5 g, 9,9 mmol) trong
N,N-dimetylformamit (50 mL). Hén hop phan img duoc gia nhi¢t & 95°C trong
4 gid. Sau d6 hdn hop dugc phan bé giita etyl axetat va nudc. Lop hiru co dugc
tach, rira bing nudc, nuée mudi vai 1an, 1am kho bing MgSO,, duoc cb dé tao ra
(S)-5-(2-azido-etyl)-2,2,4,4-tetrametyl-[1,3] dioxolan dudi dang diu mau vang
(1,6 g, 80%).

Buwoc I

Huyén phu cua (S)-5-(2-azido-etyl)-2,2,4,4-tetrametyl-[ 1,3 ]dioxolan (1,6
g, 8 mmol) va PtO; (0,32 g) trong etyl axetat (15 mL) dugc lic manh trong Parr
dudi khi H, (50 psi) trong 18 gid. Hdn hop dugc loc qua miéng dém xelit ngén.
Phén dich loc dugc ¢b d tao ra 2-((S)-2,2,5,5-tetrametyl-[1,3]dioxolan-4-y1)-
etylamin duéi dang dau khéng mau (1,3 g, 94%).

Vi du 131b

Piéu ché ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit rac-
(2R,385,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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H

OH
NH

cl F N

M. W. 598,51 Cy9Hj35Cl,F2N304

Theo céach tuong tu véi phuong phép duge mo ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
duoc diéu ché trong Vi du 105¢ (0,82 g, 1,37 mmol) dugc phan ung véi 2-((S)-
2,2,5,5-tetrametyl-[1,3]dioxolan-4-yl)-etylamin diéu ché trong Vi du 131a (0,5
g, 2,88 mmol), HATU (0,94 g, 2,5 mmol) va iPr,NEt (1,2 mL, 6,9 mmol) trong
CHxCl, ¢ nhiét do trong phong trong 20 gid, sau d6 phan tng véi dung dich
nudc HCI trong tetrahydrofuran & nhiét d6 trong phong trong 2 gir dé tao ra
((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic dudi dang chét rin méau trdng (0,53 g, 70%).

HRMS (ES+) m/z Theo tinh toan dél vol Cy9H35C1LFaN;O4+H [(M+H)+]I
598,2046, theo thuc té: 598,2047.

Vidu 131c

Diéu ché ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

PO
Ch F o N OH

OH
NH

Cl F N
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M. W. 598,51  Cy9H35C1F2N304

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic (0,47 g) dugc tach bang phép sic ky khong dbi
ximg SFC dé tao ra ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit ctia axit
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi ximg dudi dang
chét rin mau trang (0,18 g, 38%) va ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit
cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng d6i ximg duéi
dang chét rin mau tréng (0,18 g, 38%).

HRMS (ES*) m/z Theo tinh todn ddi v6i CaH3sCLF,N3O,+H [(M+H)']:
598,2046, theo thuc té: 598,2045

Vidu 132a

Piéu ché ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Ty
ch F o N OH

OH
NH
JO R
Ci

£ N

M. W. 582,52 Cy9H35Cl:F2N303

Theo cach tuong tu véi phuong phdp duge mo ta trong Cac vi du 42c,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 52¢ (0,67 g, 1,15 mmol) dugc phan ing véi 2-((S)-2,2,5,5-
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tetrametyl-[1,3]dioxolan-4-yl)-etylamin dugc didu ché trong Vi du 131a (0,4 g,
2,3 mmol), HATU (0,79 g, 2,1 mmol) va iPr,NEt (1 mL, 5,8 mmol) trong
CH;Cl ¢ nhiét d6 trong phong trong 20 gid, sau d6 phan tmg voi dung dich
nuéc HCI trong tetrahydrofuran & nhiét do trong phong dé tao ra ((S)-3,4-
dihydroxy-4-metyl-pentyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic duéi dang chét rin mau trang (0,29 g, 43%).

HRMS (ES*) m/z Theo tinh toan d6i véi C29H35CLFoN;05+H [(M+H)']:
582,2097, theo thyuc té: 582,2098.

Vi dy 132b

Diéu ché ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit ciia axit (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

f o R~
Ci OYN OH

OH
NH
LS

Cl g N

M. W. 582,52 Cy9H35ClF2N30;

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (0,25 g) dugc tach bing phép sic ky khong dbi xtmg
SFC dé tao ra -((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit (2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khéng déi xtmg dudi dang chét rin mau trang (103 mg,
41%) va ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit (2S,3R,4S,5R)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

-351-



21212

pyrolidin-2-carboxylic khéng dbi xing dudi dang chit rin mau tring (114 mg,
45%).

HRMS (ES+) m/z Theo tinh toan dél Vol C29H35C12F2N3O3+H [(M+H)+]:
582,2097, theo thyc té: 582,2098.

Vi dy 133a

Diéu ché ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-
xyclohexylmetyl)-pyrolidin-2-carboxylic

F H\/\X
cly_F o N OH

OH
NH
Ny
| \

Cl /FN

M. W. 622,58  C3;H39CLFaN30;

Theo cach tuong tu véi phuong phap duge md ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic dugc
diéu ché trong Vi du 102¢ (0,72 g, 1,15 mmol) dugc phan ung véi 2-((S)-
2,2,5,5-tetrametyl-[1,3]dioxolan-4-yl)-etylamin dugc diéu ché trong Vi du 131a
(0,4 g, 2,3 mmol), HATU (0,79 g, 2,1 mmol) va iPr,NEt (1 mL, 5,8 mmol) trong
CH,Cl, & nhiét d6 trong phong trong 20 gio, sau d6 phan ung véi dung dich
nuée HCI trong tetrahydrofuran & nhiét d trong phong dé tao ra ((S)-3,4-
dihydroxy-4-metyl-pentyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-
2-carboxylic dudi dang chét rin mau tring (0,25 g, 42%).

HRMS (ES+) m/z Theo tinh toan df)l vai C3pHzeClLFaN3O4+H [(M+H)+]Z
622,2410, theo thyc té: 622,2411.
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Vi du 133b

Piéu ché (((5)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit 2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic

o~
Cly F o N OH

OH
NH
we
OIS

Cl F N

M. W. 622,58  Cs;H39ClF2N304

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexyl-metyl)-
pyrolidin-2-carboxylic (0,2 g) tich bing phép séc ky khong dbi ximg SFC dé tao
ra ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexyl-metyl)-
pyrolidin-2-carboxylic khéng dbi xtmg dudi dang chit rin mau tring (61 mg,
32%) va ((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit (2S,3R,4S,5R)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclo-hexyl-
metyl)-pyrolidin-2-carboxylic khong d6i ximg dudi dang chét rin mau tréng (78

mg, 39%).

HRMS (ES+) m/z Theo tinh toan déi véi C3,H30Cl1,FaN;3;O5+H [(M+H)+]Z
622,2410, theo thuc té: 622,2412.

Vi du 134

Pidu ché rac-(2S,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-
(2,2-dimetyl-propyl)-5-(3-hydroxy-azetidin- 1 -cacbonyl)-pyrolidin-3-cacbonitril
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M. W. 522,42  CyH7Cl,F2N;0,

Theo cach tuong tur véi phuong phap duge mé ta trong vi du le, axit
trifloaxetic axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du S2c¢ (0,25 g, 0,43 mmol) dugc phan Umg véi azetidin-3-ol
hydroclorua (Matrix) (0,25 g, 2,7 mmol), HATU (0,4 g, 1 mmol) va iPr,NEt (0,6
g, 4,6 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gid dé tao ra rac-
(2S,3R,48,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-dimetyl-
propyl)-5-(3-hydroxy-azetidin-1-cacbonyl)-pyrolidin-3-cacbonitril duéi dang
chét rin mau tréng (0,2 g, 89%).

HRMS (ES*) m/z Theo tinh todn dbi véi CasHyrCLF,N;0.+H [(M+H)':
522,1521, theo thuc té: 522,1520.

Vi du 135a

Diéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

~

N OH
/,N

C_F o NH

%

Cl F N

M. W. 620,53  C30H33ClL,F2NsO;
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Theo cach tuong ty véi phuong phap duge mé ta trong vi du le, axit
trifloaxetic ~ axit  rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duoc
diéu ché trong Vi du 105¢ (0,55 g, 0,92 mmol) dugc phan img véi 1-(3-amino-
pyrazol-1-yl)-2-metyl-propan-2-ol (0,17 g, 1,1 mmol), EDCI (0,26 g, 1,38
mmol), HOBT (0,19 g, 1,4 mmol) va NEt; (0,26 mL, 1,8 mmol) trong CH,CL, &
nhiét d¢ trong phong trong 20 gir dé tao ra [1-(2-hydroxy-2-metyl-propyl)-1H-
pyrazol-3-yl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
duéi dang chét rin mau trang (0,11 g, 20%).

HRMS (ES*) m/z Theo tinh toan d6i véi CsoHs3ClFoNsO5+H [(M+H)']:
620,2002, theo thuc té: 620,1997.

Vi du 135b

Diéu ché [1 -(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl}-amit cia axit
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

ot

Cl F g NH

NH
/@“‘ W OH

Ci F N

M. W. 620,53  C30H33Cl2F2N;505

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl}-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-
hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,11 g) dugc tich bing
phép sic ky khéng dbi ximg SFC dé tao ra (([1-(2-hydroxy-2-metyl-propyl)-1H-
pyrazol-3-yl]-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
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phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khéng d6i ximg dudi dang chat rin mau tring (40 mg, 36%) va [1-(2-hydroxy-2-
metyl-propyl)-1H-pyrazol-3-yl]-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khéng ddi xtimg dudi dang chat rin mau tring (39 mg,
35%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CioH33Cl,FoNsOs+H [(M+H)']:
620,2002, theo thuc té: 620,1999.

Vi dy 136a

Diéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl}-amit cua axit rac-
(2R,3§,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic

/N OH

&

C_F o NH

é\Q\HX/
SN o

cl F N
M. W. 634,55 C31H;35Cl,FaNsO;

Theo cach tuong tu véi phuong phép duge mo ta trong vi du 1le, axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
116¢ (0,48 g, 0,78 mmol) dugc phan Ung vdi 1-(3-amino-pyrazol-1-yl)-2-metyl-
propan-2-ol (0,15 g, 0,9 mmol), HATU (0,6 g, 1,6 mmol) va iPr,NEt (0,41 mL,
2,4 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gidr d& tao ra [1-(2-
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hydroxy-2-metyl-propyl)-1H-pyrazol-3-yi}-amit cta axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-
butyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tréng (0,27 g, 55%).

HRMS (ES*) m/z Theo tinh toan dbi véi C31HisCLFoNsOs+H [(M+H)']:
634,2158, theo thuc té: 634,2153.

Vi du 136b

Piéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit clia axit
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic

/N. OH

&

Cl\_F o NH

NH
w
/@ A\ OH

Cl FN

M. W. 634,55  C31H;35Cl,F,N;0;3

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic (0,25 g) dugc tach bing phép
sic ky khéng dbi xting SFC dé tao ra [1-(2-hydroxy-2-metyl-propyl)-1H-
pyrazol-3-yl]-amit cua axit (2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic khéong
d6i ximg dudi dang chét rin mau trang (105 mg, 42%) va [1-(2-hydroxy-2-
metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
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pyrolidin-2-carboxylic khéng dbi xung dudi dang chit rdn mau tréng (105 mg,
42%).

HRMS (ES*) m/z Theo tinh toan ddi véi C3;H3sClF,NsO3+H [M+H)™]:
634,2158, theo thuc té: 634,2157.

Vi duy 137

Diéu ché amit clia axit rac-(2R,3S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Cl\ F o NH,

of F N

M. W. 466,36  Cx;Ha;CILF2N3;0

Theo céch tuong tu voi phuong phap dugc md ta trong Vi du le, axit
trifloaxetic axit  rac-(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 52¢ (0,5 g, 0,86 mmol) dugc phan tng véi dung dich dioxan (0,5 M)
chira amoniac (2 mL, 1 mmol), HATU (0,38 g, 1 mmol) va iPr,NEt (0,6 g, 4,6
mmol) trong CH,Cl, & nhiét d6 trong phong trong 20 gid dé tao ra amit cia axit
rac-(2R,38S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chit rin mau tring (0,3 g,
75%).

HRMS (ES*) m/z Theo tinh toén d8i véi Co3HpClLFoN;O+H [(M+H)]:
466,1259, theo thuc té: 466,1259.

Vi du 138
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Diéu ché metyl este cia axit rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-nicotinic

M. W. 601,48  C;30HasCl2F2N4O5

Theo cach twong tu véi phuong phap duge mé ta trong vi du le, axit
trifloaxetic axit  rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 52¢ (0,5 g, 0,86 mmol) dugc phan ing v&i metyl este cua axit 6-
amino-nicotinic (Aldrich) (0,3 g, 2 mmol), HATU (0,38 g, 1 mmol) va iPr,NEt
(0,6 g, 4,6 mmol) trong CH,Cl; & nhiét do trong phong trong 20 gid dé tao ra
metyl este clia axit rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -nicotinic
dudi dang chét rin mau tréng (0,3 g, 58%).

HRMS (ES*) m/z Theo tinh toan dbi voi C30H23C1FoN4Os+H [(M+H)™]:
601,1580, theo thuc té: 601,1578.

Vi du 139

Diéu ché rac-6-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -N-(2-hydroxy-

1,1-dimetyl-etyl)-nicotinamit
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Thém dung dich nuéc (1 N) chira NaOH (1 mL, 1 mmol) va metanol (1
mL) vao dung dich chira metyl este cua axit rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-
ﬂo-phenyl)-4-(4-clo-2-ﬂ0-pheny1)—4-xyano-5-(2,2-dimety1-propyl)-pyrolidin—Z-
cacbonyl]-amino}-nicotinic dugc diéu ché trong Vi du 138 (0,2 g, 0,33 mmol)
trong tetrahydrofuran (3 mL). Hon hop phan tmg dugc khudy & nhiét do trong
phong trong 20 gio, va d§ “pH” cta dung dich dugc diéu chinh téi 5-6 bing
dung dich nudc HCL. Hon hop duge chiét etyl axetat hai l4n. Céc chit chiét hiru
co hdn hgp duge rira bing nudce, nudc mubi, 1am kho bing MgSOs, va dugc co
dé tao axit rac-6-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-nicotinic ~ duéi
dang bot mau tréng (0,12 2).

Theo cach tuong tu voi phuong phép dugc mé ta trong vi du 1e, axit rac-
6-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino}-nicotinic (0,12 g, 0,2 mmol)
dugc phan Umg véi 2-amino-2-metyl-1-propanol (Aldrich) (0,1 g, 1,1 mmol),
HATU (0,2 g, 0,5 mmol) va iPr,NEt (0,3 g, 2,3 mmol) trong CH,Cl, & nhiét d6
trong phong trong 20 gid dé tao ra rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl) -pyrolidin-2-
cacbonyl]-amino}-N-(2-hydroxy-1,1-dimetyl-etyl)-nicotinamit dudi dang chét
rin mau tring (30 mg, 22%).
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HRMS (ES*) m/z Theo tinh toan ddi véi Cs3HssCLFNsOs+H [(M+H)*]:
658,2158, theo thuc té: 658,2155.

Vidu 140

Piéu ché (6-axetylamino-pyridin-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl, F o NH

%
e
LN

o] g N

M. W. 600,49  C3oHClF2N50O;

Theo céch tuong tu voi phuong phap dugc md ta trong vi du le, axit
trifloaxetic axit  rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 52¢ (0,16 g, 0,28 mmol) dugc phan Umg v&i N-(5-amino-pyridin-2-
yl)-axetamit (Aldrich) (0,12 g, 0,79 mmol), HATU (0,1 g, 0,26 mmol) va
iPr;NEt (0,2 g, 1,5 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gi¢r dé
tao ra (6-axetylamino-pyridin-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin -2-

carboxylic duéi dang chét rin mau tring (0,15 g, 89%).

HRMS (ES*) m/z Theo tinh toan d6i v&i C3oHasCLF,NsO,+H [(M+H)']:
600,1739, theo thyc té: 600,1739.

Vi du 141a
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Diéu ché (1-metyl-2-oxo0-1,2-dihydro-pyridin-4-yl)-amit cia axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

N O
2

I
Cl F o NH

%
JO A
Cl

g N

M. W. 573,47  Cy9Ha3ClFoN,O;

Theo céch tuong tu véi phuong phdp dugc md ta trong Vi du le, axit
trifloaxetic axit  rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 52¢ (0,2 g, 0,43 mmol) dugc phan Umg voi 4-amino-1-metyl-1H-
pyridin-2-on (Molbridge)(0,11 g, 0,86 mmol), HATU (0,29 g, 0,77 mmol) va
iProNEt (0,15 mL, 0,86 mmol) trong CH,Cl, & nhiét do trong phong trong 20 gids
dé tao ra (I-metyl-2-0x0-1,2-dihydro-pyridin-4-yl)-amit cta axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang chét rin mau tring (35 mg,
14%).

HRMS (ES+) m/z Theo tinh toan df)l v CyoHosCLFN4O,+H [(M+H)+]Z
573,1630, theo thuc té: 573,1633.

Vi du 141b

Diéu ché (1-metyl-2-oxo-1 ,2-dihydro-pyridin-4-yl)-amit cua axit
(2R,38,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic
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(1-metyl-2-o0x0-1,2-dihydro-pyridin-4-yl)-amit cua axit rac-
(2R,38,4R,5S5)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic (68 mg) dugc tach bing phép sic ky
khéong dbi ximg SFC dé tao ra (1-metyl-2-0x0-1,2-dihydro-pyridin-4-yl)-amit
cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi xtmg dudi dang chét
rin mau tring (16 mg, 24%) va (1-metyl-2-0xo0-1,2-dihydro-pyridin-4-yl)-amit
cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong dbi ximg dudi dang chét
rdn mau tring (16 mg, 24%).

HRMS (ES+) m/z Theo tinh toan d61 vo1 CyoHpCl:FaN4O+H [(M+H)+]Z
573,1630, theo thuc té: 573,1626.

Vi du 142

Piéu ché [5-((S)-1 ,2-dihydroxy-etyl)-pyrazin-2-yl]-amit cua axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic
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M. W. 604,48  CyH9CloF,N50O;

Theo cach tuong tu v6i phuong phap duge mé ta trong Cac vi du 42¢ va
42d, axit trifloaxetic axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 52¢ (0,1 g, 0,2 mmol) dugc phan tmg véi 5-((S)-2,2-dimetyl-
[1,3]dioxolan-4-yl)-pyrazin-2-ylamin (46 mg, 0,24 mmol), T3P (Aldrich) (0,32
mL, 0,53 mmol) va iPr;NEt (0,11 mL, 0,64 mmol) trong CH,Cl, & nhiét do
trong phong trong 20 gid, sau d6 phan tmg véi dung dich nuéc HCI trong
tetrahydrofuran & nhiét d6 trong phong dé tao ra [5-((S)-1,2-dihydroxy-etyl)-
pyrazin-2-yl]-amit clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang
chét rin mau tréng (14 mg, 11%).

HRMS (ES*) m/z Theo tinh todn di v6i CasHayCLF,NsOs+H [(M+H)']:
604,1689, theo thuc té: 604,1687.

Vi dy 143

Diéu ché (1-metyl-2-0x0-1,2-dihydro-pyridin-4-yl)-amit cta axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic
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Cl_F o NH

%
LN o
Cl

F N
M. W. 603,49  C30H30CLoF,N,O3

Theo cach tuong tu véi phuong phap dugc mé ta trong vi du 1le, axit
trifloaxetic axit  rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic duoc
didu ché trong Vi du 116¢ (0,5 g, 0,8 mmol) duqc} phan Ung vdi 4-amino-1-
metyl-1H-pyridin-2-on (Molbridge) (0,18 g, 1,5 mmol), HATU (0,62 g, 1,6
mmol) va iPr;NEt (0,71 mL, 4,1 mmol) trong CH,Cl, & nhiét d6 trong phong
trong 20 gid dé tao ra (I-metyl-2-o0x0-1,2-dihydro-pyridin-4-yl)-amit cia axit
rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-
hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic dudi dang chit rin mau
tring (25 mg, 5,1%).

HRMS (ES*) m/z Theo tinh todn d6i véi C3oH3oCLF,N,Os+H [M+H)*]:
603,1736, theo thuc té: 603,1739.

Vi du 144

Diéu ché metyl este clia axit rac-5-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-furan-2-carboxylic
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M. W. 590,45  CyH»;Cl,F2N30,

Thém oxalyl clorua (0,11 mL, 1,28 mmol) va DMF (0,03 mL) vao dung
dich chira axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic (0,5 g, 1,07 mmol) trong
diclometan (5 mL) & 0°C. Hon hop phan tmg duoc khudy & 0°C trong 3 gid, sau
d6 dugc cd. Phan con lai duoc hoa tan vao diclometan (5 mL), trietylamin (0,45
mL, 3,2 mmol) va DMAP (20 mg, 0,14 mmol) dugc thém vao, tiép theo 1a b
sung metyl 5-amino-2-furoat (Lancaster) (0,38 g, 2,7 mmol). Hén hop phan tng
duoc khudy & nhiét do trong phong trong 4 gio. Nudc dugc thém vao, va hdn
hop duoc chiét biang diclometan hai 13n. Cac 16p hitu co dugc két hop, rira bing
nudce, nude mudi, lam khé bing MgSOs, va duge co. Phan con lai duge tinh ché
bing phép sic ky (EtOAc:cac hexan=1:3) dé tao ra metyl este cua axit rac-5-
{[(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-furan-2-carboxylic duéi dang
chét rdn mau tring nga (0,1 g, 16%).

HRMS (ES*) m/z Theo tinh toan dbi véi CyoHaClaFoN;04+H [(M+H)']:
590,1420, theo thuc té: 590,1418.

Vi du 145

Diéu ché axit rac-5-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -furan-2-

carboxylic
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M. W. 576,43  Cy3H2sCI,F2N304

Thém dung dich nuéc (2 mL) chira LiOH (32 mg, 1,35 mmol) vao dung
dich chira metyl este cua axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-furan-2-carboxylic dugc diéu ché trong Vi du 144 (80 mg, 0,14 mmol)
trong tetrahydrofuran (2 mL). Hon hop phan tmg dugc khudy & nhiét do trong
phong trong 66 giv, va dd “pH” clia dung dich dugc diéu chinh t6i 5-6 bing
dung dich nudc HCI. Hn hop duge chiét etyl axetat hai 1dn. Céc chét chiét hiru
co hén hop dugc ria béng nudc, nuée mudi, lam khod béng MgSO;, va dugce cbd
dé tao ra axit rac-3-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -furan-2-

carboxylic duéi dang diu mau vang (60 mg, 74%).

HRMS (ES+) m/z Theo tinh toan dél voi CosHysCLFaN;04+ H [(M+H)+]Z
576,1263, theo thuc té: 576,1264.

Vi du 146
Piéu ché amit cia axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-

flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

furan-2-carboxylic
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Thém NH4Cl (28 mg, 0,5 mmol), EDCI (40 mg, 0,2 mmol), HOBT (28
mg, 0,2 mmol) va NEt; (0,029 mL, 0,2 mmol) vao dung dich chira axit rac-5-
{[(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino}-furan-2-carboxylic dugc diéu
ché trong Vi du 145 (60 mg, 0,1 mmol) trong N,N-dimetylformamit (2 mL).
Hén hop phan tmg dugce gia nhiét & 75°C trong 20 gid. Hon hop duoc 1am ngudi
dén nhiét do trong phong, va phén bd gira etyl axetat va nudc. Lép hitu co duge
tach, va 16p nuéc dugc chiét bing etyl axetat. Cc 16p hitu co dugc két hop, rira
béng nudc, nude mudi, lam khod béng MgSOQs, va dugc cb. Phén con lai duoc
tinh ché bing phép sic ky (EtOAc) dé tao ra amit cla axit rac-5-
{[(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-furan-2-carboxylic dudi dang
chat rén mau trang (30 mg, 50%).

HRMS (ES*) m/z Theo tinh toan dbi v6i CasHasCLFN,Os+H [(M+H)*]:
575,1423, theo thyuc té: 575,1425.

Vidu 147
Piéu ché (6-clo-pyridazin-3-yl)-amit cla axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-

phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 578,88  CyH,4Cl3F,NsO

Theo céach tuong tr v6i phuong phap dugc mé ta trong vi du le, axit
trifloaxetic axit  rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vi du 52¢ (0,3 g, 0,51 mmol) duge phan img véi 3-amino-6-clo-pyridazin
(Alfa) (0,15 g, 1,2 mmol), HATU (0,2 g, 0,5 mmol) va iPr;NEt (0,6 g, 4,6
mmol) trong CH,Cl, & nhiét d§ trong phong trong 48 gidr dé tao ra (6-clo-
pyridazin-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang
diu mau vang (0,15 g, 5 1%).

Vi du 148

Piéu ché (2-metyl-pyridin-3-yl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-ﬂo-phehyl)-4-xyano-5-(2,2-dimetyl-propyl)—pyrolidin-2-
carboxylic

M. W. 557,47  Cy9HasClF2N4O
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Theo céach tuong ty v6i phuong phdp dugc md ta trong vi du 1le, axit
trifloaxetic axit  rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dwoc diéu ché
trong Vi du 52¢ (0,3 g, 0,52 mmol) dugc phéan ing véi 3-amino-2-metyl-pyridin
(Aldrich) (0,11 g, 1,1 mmol), HATU (0,36 g, 0,94 mmol) va iPr,NEt (0,27 g, 1,6
mmol) trong CH,Cl, & nhiét d§ trong phong trong 20 gior dé tao ra (2-metyl-
pyridin-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dudi dang
diu mau vang (0,16 g, 55%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CagHasClFNsO+ H [(M+H)*]:
557,1681, theo thuc té: 557,1677.

Vidu 149a
Diéu ché hop chét trung gian 2-(4-amino-phenoxy)-etanol

IS
HN

2

M. W. 153,18 CgH;;NO;

Huyén phu cia 2-(4-nitrophenoxy)etanol (Aldrich) (2 g, 10,9 mmol) va
Pd/C (Aldrich, 10%, 0,2 g) trong metanol (50 mL) dugc lic manh trong Parr
dudi khi H; (50 psi) trong 1 gid. Hén hop duoc loc qua miéng dém xelit ngén.
Phan dich loc duoc cb dé tao ra 2-(4-amino-phenoxy)-etanol dudi dang chét rén

mau vang nhat (1,6 g, 96%).
Vi du 149b

Piéu ché [4-(2-hydroxy-etoxy)-phenyl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic
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M. W. 602,51  C3;H3,CLLF2N;0;

Theo cach tuong tu véi phuong phap dugc mo ta trong vi du 1e, axit rac-
(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,4 g, 0,86 mmol) dugc phan tng véi 2-
(4-amino-phenoxy)-etanol (0,24 g, 1,5 mmol), HATU (0,58 g, 1,5 mmol) va
iPr;NEt (0,3 mL, 1,7 mmol) trong CH,Cl, (20 mL) & nhiét d6 trong phong trong
20 gio dé tao ra axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ [4-(2-hydroxy-
etoxy)-phenyl]-amit dudi dang chét rin mau tring (0,4 g, 78%).

HRMS (ES+) m/z Theo tinh toan d61 voi C;31H;zCLF,N3;O3+H [(M+H)+]I
602,1784, theo thuc té: 602,1783.

Vidu 149c¢
Diéu ché [4-(2-hydroxy-etoxy)-phenyl]-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-

flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 602,51  C3;H3,Cl,F2N;0;

[4-(2-hydroxy-etoxy)-phenyl]-amit cua axit rac-(2R,3S,4R,58)-3-(3-clo-2-
ﬂo-phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano—5-(2,2-dimetyl-propyl)-pyrolidin—2-
carboxylic (0,25 g) dugc tach bing phép sic ky khong déi xing SFC dé tao ra
[4-(2-hydroxy-etoxy)-phenyl]-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic khong d6i xtng dudi dang chit rén mau tring (94 mg, 37%) va [4-(2-
hydroxy-etoxy)-phenyl]-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
khong d6i ximg duéi dang chit rén mau trang (100 mg, 40%).

HRMS (ES*) m/z Theo tinh toan d6i v&i C3HsCLF,N;O5+ H [(M+H)']:
602,1784, theo thuc té: 602,1784.

Vi du 150

Piéu ché metyl este cua axit rac-5-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-thiophen-2-carboxylic
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M. W. 606,52  CyH,;CI,F2N305S

Theo cich twong tu véi phurong phép dugc mé ta trong vi du 144, axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,3 g, 0,64 mmol) dugc phan tmg véi
oxalyl clorua (0,12 mL, 1,4 mmol), trietylamin (0,22 mL, 1,6 mmol), DMAP (5
mg), va 5-amino-2-thiophen-carboxylat (Princeton) (0,14 g, 0,96 mmol) dé tao
ra metyl este cla axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
thiophen-2-carboxylic duéi dang ddu mau vang (0,11 g, 28%)).

HRMS (ES*) m/z Theo tinh toan ddi v6i CaoHarCLF,N305S+ H [(M+H)]:
606,1191, theo thuc té: 606,1191.

Vidy 151a

Diéu ché axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
thiophen-2-carboxylic
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M. W. 592,49  CyH,sClLF2N305S

Thém dung dich nuéc (3 mL) chira LiOH (36 mg, 1,5 mmol) vao dung
dich chira metyl este cia axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-thiophen-2-carboxylic dugc diéu ché trong Vi du 150 (90 mg, 0,15
mmol) trong tetrahydrofuran (3 mL). Hon hop phéan tmg duoc khudy & nhiét do
trong phong trong 66 gid, va d6 “pH” ctia dung dich dugc diéu chinh t6i 5 bang
dung dich nuéc HCI. Hon hop dugc chiét etyl axetat hai 1an. Cac chét chiét hitu
co hén hop dugce rira bang nude, nude mubi, 1am kho bing MgSOs, va duogc cd
dé tao ra axit rac-5-{[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
thiophen-2-carboxylic duéi dang ddu mau vang (60 mg, 74%,).

HRMS (ES*) m/z Theo tinh toén d6i véi CogHysCLF,N303S+H [(M+H)']:
592,1035, theo thyc té: 592,1035.

Vi du 151b

Diéu ché axit 5-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino } -thiophen-2-

carboxylic

M. W.592,49  Cy3H,5CLF2N305S

Axit rac-5-{[(2R,38S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -thio-phen-2-
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carboxylic (50 mg) dugc tich bing phép sic ky khong dbi xting SFC dé tao ra
axit  5-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -thiophen-2-carboxylic
khoéng dbi ximg dudi dang chit rén mau trang (12 mg, 24%) va axit 5-
{[(28,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-thio-phen-2-carboxylic ~ khéng

déi ximg dudi dang chét rdn mau tring (12 mg, 24%),).

HRMS (ES*) m/z Theo tinh todn déi véi CosHysCLF,N303S8+H [(M+H)']:
592,1035, theo thuc té: 592,1035.

Vi dy 152

Diéu ché (2-metoxy-pyridin-4-yl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

Ne. O«
I

F
Cly F o NH

%

o] F N

M. W. 573,47  CyH23ClFoN4O;

Theo cach tuong tu véi phuong phap duge mo ta trong vi du 1le, axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,4 g, 0,75 mmol) dugc phan ing véi 2-
metoxy-pyridin-4-ylamin (Oakwood) (0,1 g, 0,9 mmol), HATU (0,51 g, 1,35
mmol) va iPr,NEt (0,33 mL, 1,9 mmol) trong CH,Cl, & nhiét d6 trong phong dé
tao ra (2-metoxy-pyridin-4-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic duéi dang chat rin mau tring (0,2 g, 47%).
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HRMS (ES*) m/z Theo tinh toan déi v&i CaoHasCLF,N,O+H [(M+H):
573,1630, theo thyc té: 573,1633.

Vidu 153

Piéu ché (2-hydroxy-pyridin-4-yl)-amit ctia axit rac-(2R,38S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Ny OH

L/

Cl F o NH

%
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Cl g N

M. W. 559,44  Cy3H6Cl,F2N4O,

Theo céach tuong tu v6i phuong phédp dugc md ta trong vi du 1e, axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,49 g, 1,1 mmol) dugc phan tmg véi 4-
amino-pyridin-2-ol (Molbridge) (0,14 g, 1,3 mmol), HATU (0,72 g, 1,9 mmol)
va iPr,NEt (0,46 mL, 2,6 mmol) trong CH,Cl; & nhiét d6 trong phong dé tao ra
(2-hydroxy-pyridin-4-yl)-amit cua axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic dudi dang chét rin mau trdng nga (20 mg, 3,4%).

HRMS (ES*) m/z Theo tinh toan dbi v&i CagHasCLFN,Ox+H [(M+H)*]:
559,1474, theo thuc té: 559,1477.

Vi du 154

Piéu ché (4-axetyl-phenyl)-amit cua axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 584,49  C3;HCILF2N30,

Theo céch tuong tu v&i phuong phap duge md ta trong vi du 1e, axit rac-
(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,35 g, 0,75 mmol) dugc phan img véi
1-(4-amino-phenyl)-etanon (Aldrich) (0,12 g, 0,9 mmol), HATU (0,5 g, 1,3
mmol) va iPr;NEt (0,33 mL, 2,6 mmol) trong CH,Cl, & nhiét d6 trong phong dé
tao ra (4-axetyl-phenyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
duéi dang chét rin mau tring (0,12 g, 27%).

HRMS (ES*) m/z Theo tinh todn ddi v&i C3;HaeCLF,N3O,+H [(M+H)*]:
584,1678, theo thuc té: 584,1680.

Vi du 155

Diéu ché [4-(2-brom-axetyl)-phenyl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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M. W. 663 ,39 C3 1H23BI‘C12F2N302

Theo cach tuong tu véi phuong phap duge mo ta trong vi du 1le, axit rac-
(2R,358,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano  -5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,35 g, 0,75 mmol) dugc phan Umg véi
1-(4-amino-phenyl)-2-brom-etanon (Astatech) (0,17 g, 0,9 mmol), HATU (0,5 g,
1.3 mmol) va iPr;NEt (0,33 mL, 2,6 mmol) trong CH,Cl, & nhiét d6 trong phong
dé tao ra [4-(2-brom-axetyl)-phenyl]-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic dudi dang chit rén mau trang (36 mg, 7%).

HRMS (ES*) m/z Theo tinh toan d8i v&i C3HpBrCLF,N;O,+ H
[(M+H)*]: 662,0783, theo thuc té: 662,0782.

Vi du 156

Diéu ché [4-(2- dimetylamino-axetyl)-phenyl]-amit cua axit rac-(2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic

\r]l/EéO

Cl, F o NH
%
W
Jout
Cl F N
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M. W. 627,56  Cs3H34CLFoN4O,

Thém dung dich tetrahydrofuran (2 M) chira dimetylamin (0,057 mL, 0,11
mmol) vao dung dich chita [4-(2-brom-axetyl)-phenyl]-amit cia axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic = (30 mg, 0,045 mmol) trong
tetrahydrofuran (1 mL). Hn hop phan tmg dugc khudy & nhiét d6 trong phong
trong 30 phut. Hn hgp dugc 6, va phin con lai duge phan bd giita etyl axetat
va nuéc. Ldp hitu co dugc tach, riaa bi‘ing nude, nudec mudi, 1am khd b'ing
MgSOy, va dugc cb dé tao ra [4-(2- dimetylamino-axetyl)-phenyl]-amit cta axit
rac-(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang ddu mau vang (10 mg,
35%)

HRMS (ES*) m/z Theo tinh todn d6i véi Cs3H3ClLF,NgO+H [(M+H)]:
627,2100, theo thuc té: 627,2102.

Vi du 157

Diéu ché 4-clo-3-flo-phenyl)-axetonitril

N
SN

Cl

Thém t-butyllithi vao dung dich chira 4-brom-1-clo-2-flo-benzen trong
diisopropl ete (50 mL) & -78°C duy tri nhiét d6 dudi -70°C. Chét két tia mau
tréng dugc tao ra. Sau 30 phut, k&m clorua dugce thém vao, duy tri nhiét d6 dudi
-50°C. Hdn hgp thu dugc dugc bd sung vao dung dich chira bromaxetonitril (0,8
mL, 12,1 mmol), niken(Il)axetylaxetonat (0,1485 g, 0,578 mmol), va tri-o-
tolylphosphin (0,1787 g, 0,578 mmol) trong THF (100 mL) va phan tmg duoc
gia nhiét dudi hdi luu trong 2 gior véi pentan dugc loai b bing cach chung cit.

Phén Umg dugc cb dudi ap suat giam va phan b gitra etyl axetat va dung dich
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nudc natri hydroxit 2N. Lép hitu co dugc giir lai va 16p nuée duge chiét lai bing
etyl axetat. Cac phin hiru co duge két hgp, rira bing nuéc mudi, 1am kho bing
MgSOs, loc va duge cb dudi dp sudt giam dé tao ra diu mau nau. Qua trinh tinh
ché bang phép sic ky cdt, cot 40 g silic oxit, (1 dén 100% EtOAc/heptan) tao ra
4-clo-3-flo-phenyl)-axetonitril, 0,47 g, 33,6 %.

Vi du 158

Diéu ché (2)-3-(3-clo-2-flo-phenyl)-2-(4-clo-3-flo-phenyl)-acrylonitril

Hon hop cla 4-clo-3-flobenzylxyanua (1,0 g, 5,92 mmol), 3-clo-2-
flobenzaldehyt (0,938 g, 5,92 mmol), NaOH 2 N (4 mL) va ruou isopropyl duoc
khudy & nhiét d6 trong phong Hon hop dugc khudy trong 10 phut d tao ra chit
rén ppt, chét rin duoc thu gom bing cach loc ¢6 rira nhidu 1An bing nudc. Chét
rin dugc lam kho ON duéi ap sudt giam dé tao ra chét rin mau tring (Z)-3-(3-
clo-2-flo-phenyl)-2-(4-clo-3-flo-phenyl)-acrylonitril, 1,62 g, 89,3%; HRMS
(ES*) m/z Theo tinh toan dbi véi CisH,CLF,N + H [(M+H)™]: 308,9924, theo
thuc té: 308,9926.

Vi du 159

Diéu ché tert-butyl este clia axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-3-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic va
tert-butyl este cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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M. W. 523,46 Cy7H30Cl2F2N,0,

Thém TEA (1,46 mL, 10,44 mmol), AgF (0,661 g, 5,22 mmol) vao dung
dich chtra (Z)-3-(3-clo-2-flo-phenyl)-2-(4-clo-3-flo-phenyl)-acrylonitril va tert-
butyl este cua axit [3,3-dimetyl-but-(Z)-ylidenamino]-axetic trong dicloetan (20
mL) va duoc khqu & nhiét d§ trong phong qua dém. Sau d6 hdn hop dugc t6i
bing NH,CI (bdo hoa) va chiét bing CH,Cl,. Pha hitu co duoc tach, loc bing
Xelit va lam khé bang Na;SO4, dung méi dugc loai bé bing ap suét giam dé tao
ra dau thd, diu ndy dugc tinh ché bing phép sic ky cot silic (1-20%
EtOAc/heptan) dé tao ra hai san phim; tert-butyl este cua axit rac-
(28,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,410 g, 15%) duéi dang déu mau vang.
HRMS (ES*) m/z Theo tinh toan dbi v&i CypHzeCLF,N,O, + H [(M+H)"]:
523,1725, theo thuc té: 523,1725 va tert-butyl este cua axit rac-(2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (0,92 g, 33,7%) dudi dang chét rin mau vang. HRMS
(ES*) m/z Theo tinh toan dbi v&i CpH3oCLF,N,0, + H [(M+H)"]: 523,1725,
theo thuc té: 523,1722.

Vi du 160

Diéu ché axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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M. W. 467.35 C23H22C12F2N202

Hoén hop cua tert-butyl este cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (0,6 g, 1,15 mmol) dugc lam lanh téi 0°C, sau d6 H,SO, dam dic (2
mL) dugc bd sung tir tir vao. Phan tng dugc khudy & nhiét d6 trong phong trong
2 gid. Sau @6 hén hop dugc rét 1én nudce da va chiét bing EtOAc. Pha hitu co
dugc tach, lam kho béng Na,S0q, loc va dung méi duge loai bo dudi 4p suét
giam tao ra phén con lai, phén nay duoc nghién thanh bt véi etyl axetat/heptan
va cac chat két tha duoc thu gom bang cach loc va rira véi ete tao ra san phim
axit rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3- flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,526 g, 98,1%) dudi
dang chit rin mau tring. HRMS (ES") m/z Theo tinh todn ddi véi Cp
gi022CLFoN20; + H [(M+H)']: 467,1099, theo thuc té: 467,1097.

Vi du 161

Diéu ché [2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit ctia axit rac-
(2R,385,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic
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M.W. 594,53 C30H35C12F2N3O3

Hon hop axit rac-(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (125 mg, 0,267
mmol), 2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (0,2 mg, 1,3 mmol), 2-
(7-azabenzotriazol-1-yl)-n,n,n',n'"-tetrametyluroni  hexaflophosphat (HATU,
114,1 mg, 0,3 mmol) va iPr;NEt (0,3 mL, 3,22 mmol) trong CH,Cl; (2 mL)
dugc khudy & nhiét do trong phong qua dém. Sau d6 hdn hop dugc pha lodng
bt:ng CH,Cl; va rira béng nudce, nude mudi. Pha hitu co duoc tach, loc va lam
kho bang Na,SOy. Sau d6, hdn hop duge c6 va dugc tinh ché bang phép sic ky
déo pha (20-95% gém ACN/nuéc) dé tao ra [2-((S)-2,2-dimetyl-[1,3]dioxolan-
4-yl)-etyl]-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (101 mg,
63,5%) bdt mau tring nga. HRMS (ES*) m/z Theo tinh toan dbi véi
C30H3sCLN; O3 + H [(M+H)*]: 594,2097, theo thuc t&: 594,2006.

Vi du 162

Diéu ché ((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-

flo-pheny1)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic va ((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2S,3R,4S,5R)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic
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M.W. 554,47 CyH;1Cl,F2N304

Hén hop cua [1-((R)-2,2-dimetyl-[1,3]dioxolan-4-ylmetyl)-1H-pyrazol-3-
yl]-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano
-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (81 mg, 0,133 mmol), axit
pyridini p-toluen sulfonic (5 mg, 0,0198 mmol) va metanol (4 mL) dugc vi séng
& 120°C trong 5 phut. Dung méi dugce lam bay hoi va dugc tinh ché bing phép
sdc ky dao pha (20-95% gdm ACN/nuéc) dé tao ra ((S)-3,4-dihydroxy-butyl)-
amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ( 20,7 mg, 22%) dudi
dang bt mau tring. HRMS (ES*) m/z Theo tinh toan déi v&i CaHz CloFoN;O5 +
H [(M+H)*]: 554,1784, theo thuc té: 554,1780. ((S)-3,4-dihydroxy-butyl)-amit
cua axit rac-(25,3R,48S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-3-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (18,8 mg, 20%) duéi dang
b6t mau tring. HRMS (ES*) m/z Theo tinh toan dbi véi CpH3,CLLF,N;0; + H
[((M+H)"]: 554,1784, theo thuc té: 554,1781.

Vi dy 163

Piéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

-384-



21212

M. W. 604,526  C;30H3;CI,F2N50O,

Hén hop cua axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic (86,2 mg, 0,20
mmol), 1-(3-amino-pyrazol-1-yl)-2-metyl-propan-2-ol (62 mg, 0,3 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 114,06
mg, 0,3 mmol) va iPr,NEt (0,1 mL, 0,6 mmol) trong CH,Cl, (2 mL) duoc khudy
& nhiét d6 trong phong qua dém. Sau d6 hén hop dugc pha lodng bing CH,Cl,
va rira bang nuéc, nuée mudi. Pha hitu co duge tach, lam khd bing Na,SO4 va
loc. Sau d6 hén hop duge c6 va dugc tinh ché bing phép séc ky déo pha (20-
95% gbébm ACN/nuéc) dé tao ra [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-
yl]-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (23,1 mg,
20,8%) dudi dang bot mau tring nga. HRMS (ES*) m/z Theo tinh toén déi véi
C30H33CL.F2N50, + H [(M+H)']: 604,2052, theo thuc té: 604,2052.

Vi du 164

Piéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cta axit
2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic khong di xtimg va [1-(2-hydroxy-2-
metyl-propyl)-1H-pyrazol-3-yl]-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic khéng dbi xtmg
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khéng d6i ximg khong dbi ximng

M. W. 604,526 Cs0H33CLF2N50,

Raxemat [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit
2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (0,25 g) dugc tinh ché bing SFC (30%
metanol/nude, 100psi) dé tao ra [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-
yl]-amit cia axit 2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi ximg ( 117 mg,
21%) dudi dang bot mau tring nga. HRMS (ES™) m/z Theo tinh toan dbi véi
C30H33CLFoNsO, + H [(M+H)']: 604,2052, theo thuc té: 604,2051 va [1-(2-
hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2S,3R,4S,5R)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic khong d6i xtmg (110 mg, 19,8%) dudi dang bot mau
tring nga. HRMS (ES*) m/z Theo tinh todn déi véi CsoHyCLF,NsO, + H
[((M+H)*]: 604,2052, theo thuc té: 604,2052.

Vi du 165
Piéu ché 1-(3 -amino-pyrazol-1-yl)-2-metyl-propan-2-ol
O
N /
[,(N
N

M. W. 155,22 CgH,;5sN,O
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Hdn hop clia 2-metyl-1-(3-nitro-pyrazol-1-yl)-propan-2-ol (0,3 g, 1,6
mmol), bui Zn (0,42 g, 6,5 mmol), amoni clorua (0,85 g, 16 mmol) va metanol
(2 mL) dugc vi séng & 120°C trong 10 phut. Huyén phu thu dugc duge loc b.%mg
Xelit c6 rira nhiéu lan bing metanol va THF. Dung méi dugc loai bd duéi ap
sut giam tao ra san phém tho, san pham dugc nghién thanh bot véi etyl axetat
va loc lai dé giai phéng mudi amoni clorua. San phim 1-(3-amino-pyrazol-1-

yl)-2-metyl-propan-2-ol duéi dang dau mau vang (233 mg, 94%).
Vi du 166

Diéu ché 2-metyl-1-(3 -nitro-pyrazol-1-yl)-propan-2-ol

M. W. 185,18 C;H;1N;0;

Hén hop ctia 3-nitro-1H-pyrazol (10,0 g, 88,43 mmol), 2,2-dimetyl-oxiran
(15,7 mL, 176,9 mmol), kali cacbonat (18,2 g, 132 mmol) va DMF (100 mL)
dugc khudy & 100°C trong 1 gid, sau d6 khudy ON & nhiét d6 trong phong. Sau
d6 hén hop dugc pha lodng bing etyl axetat va nudc, 16p hitu co dugc tach, lam
khé bing Na;SOs, va loc. Hon hop thu duge dugc ¢6 duédi ap sudt giam tao ra
san phdm thd, san phdm nay dugc tinh ché (50% EtOAc/heptan) tao ra san phidm
2-metyl-1-(3-nitro-pyrazol-1-yl)-propan-2-ol dudi dang chit rén c6 sap (4,88 g,
30%).

Vi du 167

Piéu ché 1-[2-metyl-2-((R)-1 -oxiranylmetoxy)-propyl]}-3-nitro-1H-pyrazol
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M. W. 241,25 C,oH5N30,

Hén hop cua 2-metyl-1-(3-nitro-pyrazol-1-yl)-propan-2-ol (1,31 g, 7,07
mmol), vd DMF (60 mL) duoc khudy & 0°C trong 5 phut, sau d6 NaH (60%
phan tén trong dau, 0,85 g, 21,2 mmol) dugc bd sung va khudy 20 phit & 0°C.
R-(-)-glyxidyl-3-nitrobenzensulfonat (2,75 g, 10,6 mmol) dugc bd sung va dugce
khudy & 0°C trong 1 gid, sau d6 ting dén nhiét do trong phong trong 14 gid. Sau
d6 hén hop dugc pha lodng bing (cac) NH4Cl, etyl axetat, pha hiru co duoc tach,
rira bang NaHCO;(bdo hoa) 1am khé bing Na,SOs, va loc. Sau d6 hén hop dugc
¢d va dugc tinh ché bing phép sic ky cot (cot Analogix 40-240 g, 70%
EtoAc/heptan tao ra san phim 1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-3-
nitro-1H-pyrazol dudi dang chét rin mau tring (0,7 g, 41%),).

Vi du 168
Diéu ché 1- [2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3yl amin

O

e

N

M. W. 211,27 C;oH7N30,

Hoén hop cua 1-[2-metyl-2-((R)- 1-oxiranylmetoxy)-propyl]-3-nitro-1H-
pyrazol (0,3 g, 1,24 mmol), va etyl axetat (15 mL), etanol (15 mL) dugc chuyén
tdi H-Cube (Thales Nano) v4i 1 mL/phit & 10°C, 10 psi hydro. Lén thir nhit do
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khtr khéng hoan toan. X ly lai va khir hoan toan nhém nitro bing NMR. Dung
moéi dugc loai bé dudi ap suét giam dé tao ra 1-[2-metyl-2-((R)-1-

oxiranylmetoxy)-propyl]-1H-pyrazol-3ylamin dudi dang déu (0,27 g, 100%).
Vidu 169

Piéu ché {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl}-amit
cua axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic

F o N. Q
O
e

Cl

M. W. 660,589 C;3H37CLF,N;0;

Hon hop ciia axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (0,56 g, 1,2
mmol), 1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl}-1H-pyrazol-3ylamin (0,27
g, 1,12 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'"-tetrametyluroni
hexaflophosphat (HATU, 0,912 g, 2,4 mmol) va iPr,NEt (1,5 mL, 8,4 mmol)
trong CH,Cl, (50 mL) duogc khudy & nhiét do trong phong qua dém. Sau d6 hén
hop duogc pha loang bang CH,Cl, va rira bang nudc, nudc mudi. Pha hiru co
dugc tach, loc va lam kho béng Na,SOs. Sau d6 hdn hop dugc cb va duge tinh
ché bing phép sic ky cot (cot Analgix 25-80 g, 1-100% etyl axetat/heptan) dé
tao ra {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl}-amit clia
axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (222 mg, 28%) dudi dang chét rin
mau tring nga. HRMS (ES*) m/z Theo tinh toan dbi véi Cs3 H3CLF,NsO; + H
[((M+H)*]: 660,2315, theo thuc té: 660,2312.

Vi du 170
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Diéu ché {1- [2-((R)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

0

F 0 NN~ = N
YUV
N

Ci

M. W. 677,63 C;33H49Cl,F2NgOs

Hoén hop cta {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-
3-yl}-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (43,6 mg, 0,066
mmol), rugu isopropyl (2 mL), va amoni hydroxit (1 mL) dugc vi séng & 130°C
trong 15 phit. Sau d6 hdn hop dugc pha lodng bang CH,Cl, va rira bing nudc,
nudc mudi. Pha hiru co dugc tach, loc va 1am khé bing Na,SO,. Sau d6 hdn hop
duge cd va dugc tinh ché bang phép sic ky dao pha (20-95% gdm ACN/nudéce)
dé tao ra {1-[2-((R)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (11,4 mg, 26%)
dudi dang chét ran mau tring nga. HRMS (ES*) m/z Theo tinh toén déi véi
Ci3HaoCLF2NgOs+ H [(M+H)*]: 677,2580, theo thuc té: 677,2576.

Vi du 171

Piéu ché (1-{ 2-[(R)-2-hydroxy-3-(3-hydroxy-propylamino)-propoxy]-2-metyl-
propyl}-1H- pyrazol-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 735,699 C3sHisCLoF2NgO4

Hén hop cia {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1 H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (43,6 mg, 0,066
mmol), ruou isopropyl (2 mL), diisopropyletyl amin (0,1 mL, 0,56 mmol) va 3-
amino-1-propanol (0,1 mL, 1,3 mmol) dugc vi séng & 130°C trong 15 phut. Sau
d6 hén hop duge ¢ va duge tinh ché bing phép séc ky dao pha (20-95% gdm
ACN/nuéc) dé& tao ra (1-{2-[(R)-2-hydroxy-3-(3-hydroxy-propylamino)-
propoxy]-2-metyl-propyl}-1H- pyrazol-3-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (10,1 mg, 20,8%) duéi dang bot mau tring nga. HRMS
(ES*) m/z Theo tinh toan d6i voi CssHisClLFaNgOs + H [(M+H)"]: 735,2999,
theo thyc té: 735,2998.

Vidy 172

Piéu ché (1-{2- [(R)-2-hydroxy-3-(2-hydroxy-1-hydroxymetyl-etylamino)-
propoxy]-2-metyl-propyl}-1H-pyrazol-3-yl)-amit cua axit rac-(2R,3S,4R,55)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Cl

0
F N ©
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YOO
= 5
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M. W. 751,698  CicHssCLF2NgOs

Hdn hop clia {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (43,6 mg, 0,066
mmol), rugu isopropyl (2 mL), diisopropyletyl amin (0,1 mL, 0,56 mmol) va
serinol (0,1 mL, 1,09 mmol) dugc vi séng & 130°C trong 15 phut. Sau d6 hon
hop dugc c6 va duge tinh ché bang phép sic ky dao pha (20-95% gbm
ACN/nuéc) dé tao ra (1-{2-[(R)-2-hydroxy-3-(2-hydroxy-1-hydroxymetyl-
etylamino)-propoxy]-2-metyl-propyl}-1H-pyrazol-3-yl)-amit cia axit rac-
(2R,38,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano ~ -5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (14,2 mg, 28,6%) dudi dang bot mau
tring nga. HRMS (ES*) m/z Theo tinh toan ddi véi CiHiCLF,NeOs + H
[((M+H)"]: 751,2948, theo thyc té: 751,2943.

Vi dy 173

Piéu ché {1- [2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]- 1 H-pyrazol-3-yl} -amit
cua axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic

F N Q
O%;/N \C/N /><o \/Q
N

Ci

M. W. 660,589 C;3H3,Cl,F,N;sO;3

Hén hop cla axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,12 g, 0,28
mmol), 1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3ylamin (52,4
mg, 0,248 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni
hexaflophosphat (HATU, 0,212 g, 0,56 mmol) va iPr,NEt (0,25 mL, 1,4 mmol)
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trong CH,Cl, (3 mL) dugc khudy & nhiét d¢ trong phong qua dém. Sau dé hdn

hop dugc pha loang béng CH,Cl; va rua béng nudce, nudc mudi. Pha hitu co
dugc tach, loc va l1am kho béng NaySO;. Sau d6, hdn hop dugc ¢6 va duge tinh
ché bing phép séc ky cot (cot 4 g, 1-100% etyl axetat/heptan) dé tao ra {1-[2-
metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl}-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetylpropyl)-pyrolidin-2-carboxylic (58 mg, 35,4%) dudi dang chit rin mau
tring nga. HRMS (ES*) m/z Theo tinh todn déi véi Cs;Hz,CLF,NsO; + H
[(M+H)*]: 660,2315, theo thuc té: 660,2316.

Vi du 174

Diéu ché {1 -[2-((S)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Ci

O
\ YOy
N

M. W. 677,63 Cs33H49Cl,F2NgO;

Hén hop cua {1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol -
3-yl}-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (203 mg, 0,307
mmol), rugu isopropyl (2 mL), va amoni hydroxit (2,5 mL) dugc vi séng &
130°C trong 15 phit. Sau d6 hdn hop dugc pha lodng bang CH,Cl, va rira bing
nudc, nude mubdi. Pha hiru co duoc tach, loc va lam kho béng Na,S0Oq. Sau d6
hén hop duge c6 va duge tinh ché bang phép sic ky dao pha (20-95% gdm
ACN/nuéc) dé tao ra {1-[2-((S)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-
1H-pyrazol-3-yl}-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
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clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (50,2
mg, 24,1%) dudi dang bt mau tring. HRMS (ES*) m/z Theo tinh toan dbi véi
Cs3 HyoCloF2N6Os + H [(M+H)']: 677,2580, theo thuc té: 677,2577.

Vidy 175

Piéu ché {1-[2-((S)-2,3-dihydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-yl}-
amit cua axit rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

0
F
O
ne

Cl

M. W. 678,242  C33H39Cl,F2N;504

Hbn hop cua {1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol -
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (51,2 mg, 0,078
mmol), nuéc (2 mL), va axeton (10 mL) dugc lam lanh téi 0°C, sau d6 dung
dich chtra 35% axit percloric (0,1 mL) dugc thém nhé giot vao. Phan tmg duoc
khudy thém 0,5 gio. Sau d6 1 mL nita gbm axit percloric 35% dugc bd sung &
0°C, phan tmg dugc ting dén nhiét do trong phong trong 12 gi¢. Sau d6 hén hop
dugc pha lofing bing etyl axetat va rira bing natri bicacbonat (béo hoa). Pha hiru
co dugc tach, lam kho béng Na,SO; va loc. Sau d6 hon hop duge 6 va duge
tinh ché bang phép sic ky dao pha (20-95% gdm ACN/nuéc) dé tao ra {1-[2-
((8)-2,3-dihydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-yl}-amit cia axit
rac-(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (22,1 mg, 42%) duéi dang bdt mau
trdng. HRMS (ES*) m/z Theo tinh todn déi v&i Cs3 H3sCLF,NsO4 + H [(M+H)']:
678,2420, theo thuc té: 678,2416; Ci; H3CLF,NsO4 + [(Na+H)"]: 700,2239,
theo thyc té: 700,2235.
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Vidy 176

Diéu ché { 1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]- 1 H-
pyrazol-3-yl)-amit cia axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Cl

F N LA
B at
"

M. W. 705,674 C35HssCLFNgO;

Hbn hop cla {1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol -
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (87,5 mg, 0,133
mmol), rugu isopropyl (2 mL), va dimetylamin (0,133 mL, 0,266 mmol, 2 M
trong dioxan) dugc vi séng & 130°C trong 15 phit. Hén hop duge chiét bing
diclometan va nuéc. Lop hitu co duge tach va dung méi dugc lam bay hoi duéi
&p suat giam. Déu thu dugc duge tinh ché bing phép sic ky dao pha (20-95%
gbdm ACN/nuéc) dé tao ra {1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-
metyl-propyl]-1H-pyrazol-3-yl)-amit cta axit rac(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (20,6 mg, 20,8%) dudi dang bdot mau tring. HRMS (ES*) m/z Theo
tinh toan i véi C3sHuCLF:NsOs; + H [(M+H)']: 705,2890, theo thuc té:
705,2893.

Vidu 177

Diéu ché axit rac-{(S)-3-[2-(3-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
pyrazol-1-yl)-1,1-dimetyl-etoxy]-2-hydroxy-propylamino}-axetic
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M. W. 735,656 C;35sHsCLF2NgOs

Hdn hop cua {1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (85,8 mg, 0,133
mmol), rugu isopropyl (2 mL), va t-butyl glyxin (35 mg, 0,266 mmol) dugc vi
song & 130°C trong 15 phit. Dung mdi duge lam bay hoi duédi 4p suét giam.
Diau thu dugc duge hoa tan trong diclometan (2 mL) va lam lanh téi 0°C; sau d6
TFA (1 mL) dugc thém tir tir vao va khudy trong 4 gio. Hon hop duoc cb dudi
4p suat giam va dwoc tinh ché bing phép sic ky dao pha (20-95% gbm
ACN/nuéc) dé tao ra axit rac-{(S)-3-[2-(3-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-pyrazol-1-yl)-1,1-dimetyl-etoxy]-2-hydroxy-propylamino}-
axetic (18,1 mg, 19%) duéi dang bdt mau tring nga. HRMS (ES™) m/z Theo tinh
todn ddi véi C3sHaClF,NgOs + H [(M+H)*]: 735,2635, theo thuc té: 735,2631

Vidy 178

Diéu ché { 1-[2-((8)-2-hydroxy-3-metylamino-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl }-amit cua axit rac-(2R,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)pyrolidin-2-carboxylic

0
et
N

Cl
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M. W. 691,647 C;33HsCLF2N6Os

Hédn hop cua {1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-
3-yl}-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (87,5 mg, 0,133
mmol), rugu isopropyl (2 mL), va metylamin (1,0 mL, 2 mmol, 2 M trong
metanol; binh cfi) dugc vi séng & 130°C trong 15 phut. Dung mdi dugc lam bay
hoi duéi 4p suét giam. Dau thu dugc dugc tinh ché bang phép sic ky dao pha
(20-95% gdm ACN/nuéc) dé tao ra {1-[2-((S)-2-hydroxy-3-metylamino-
propoxy)-2-metyl-propyl}-1H-pyrazol-3-yl}-amit cta axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)pyrolidin-2-carboxylic (14,9 mg, 16,2%) duéi dang bét mau tring nga.
HRMS (ES*) m/z Theo tinh toan d6i v&i CsHyCLF:NgO; + H [(M+H)']:
691,2737, theo thyc té: 691,2731.

Vi du 179

Piéu ché { 1-[2-((R)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl)-amit cla axit rac~(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

o |

L O~
e

Cl

M. W. 705,674 C;35H44C1oF2NgO;3

Hoén hop cua {1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-
3-yl}-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic (0,69 g, 1,04
mmol), rugu isopropyl (2 mL), va dimetylamin (1,04 mL, 2,08 mmol, 2 M trong
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THF) dugc vi séng ¢ 130°C trong 15 phit. Hén hop duge chiét bing diclometan
va nudc. Lop hiru co duge tach va dung méi duge lam bay hoi dudi ap suét
giam. DAu thu dugc dugc tinh ché bang phép séc ky cot (50% etyl axetat/heptan)
dé tao ra {1-[2-((R)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (147,2 mg,
20,05%) dudi dang bot mau tring. HRMS (ES*) m/z Theo tinh toan dbi voi
Cs5HasCLF2N¢O3 + H [(M+H)']: 705,2893, theo thuc té: 705,2893.

Vi du 180

Diéu ché { 1-[2-(tert-butyl-dimetyl-silanyloxy)-etyl]-1H-pyrazol-3-yl }-amit cta
axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

/ \

N
L

M. W. 654,76 C34H4sCl:N50,Si

Hdn hop cla axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 1-
[2-(tert-Butyl-dimetyl-silanyloxy)-etyl]-1H-pyrazol-3-ylamin (72,42 mg, 0,3
mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflo-phosphat
(HATU, 76 mg, 0,2 mmol) va iPr;NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2
mL) dugc khudy & nhiét do trong phong qua dém. Sau d6 hén hop dugc pha

lodng bang CH,Cl; va rira bang nudc, nuéc mudi. Pha hiru co dugce tach, loc va
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lam kho béng Na,S0;. Sau d6 hdn hop duge ¢d va dugc tinh ché bing phép sdc
ky dao pha (20-95% gdém ACN/nuéc) dé tao ra {1-[2-(tert-butyl-dimetyl-
silanyloxy)-etyl]-1H-pyrazol-3-yl}-amit ctia axit rac-(2R,3R,4R, 5S)-3-(3-clo-
phenyl)-4-(4-(_:10-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)—pyrolidin—2-
carboxylic (77,3 mg, 59%) duéi dang b6t mau tring nga. HRMS (ES*) m/z Theo
tinh toan d6i véi Cs3HasCLNsO, + H [(M+H)']: 654,2793, theo thuc té:
654,2790.

Vi du 181

Diéu ché [1-((R)-2,2-dimetyl-[1 ,3]dioxolan-4-ylmetyl)-1H-pyrazol-3-yl]-amit
cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 610,59 C32H37C12N503

Hén hop clia axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 1-
(2,2-Dimetyl-[1,3]dioxolan-4-ylmetyl)-1H-pyrazol-3-ylamin (59,14 mg, 0,3
mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflophosphat
(HATU, 76 mg, 0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2
mL) dugc khudy & nhiét d6 trong phong qua dém. Sau d6 hdn hop duoc pha
loding bing CH,Cl, va rira bang nude, nude mudi. Pha hitu co duge tach, loc va

lam kho bing Na,SO,. Sau d6 hdn hop duoc ¢ va duge tinh ché bing phép séc
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ky dao pha (20-95% gdm ACN/nuéc) & tao ra [1-((R)-2,2-dimetyl-
[1,3]dioxolan-4-ylmetyl)-1H-pyrazol-3-yl]-amit ciia axit rac- (2R,3R,4R, 5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (91,2mg, 74,68%) dudi dang bdt mau tring nga. HRMS (ES*) m/z
Theo tinh todn dbi véi C34HysCLNsO, + H [(M+H)']: 610,2346, theo thuc té:
610,2345.

Vi dy 182

Piéu ché ((S)-2,3-dihydroxy-propyl)-amit cia axit rac-(2R,3R,4R,5S5)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic va ((S)-2,3-dihydroxy-propyl)-amit cua axit rac-(2S,3S,4S,5R)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

khéng dbi xtng khong dbi ximg

OH H OH

Cl Z

O~ N A_OH
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Cl

M.W. 504,455 Cy6H3,C1,N305

Hén hop cla axit rac-(2R,3R,4R,58S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (0,86, 2,0 mmol), (S)-3-
amino-propan-1,2-diol (0,27 g, 3,0 mmol), 2-(7-azabenzotriazol-l-yl)-n,n,h',n'-
tetrametyluroni hexaflophosphat (HATU, 0,76 g, 2,0 mmol) va iPr,NEt (1,0 mL,
5,5 mmol) trong CH,Cl, (40 mL) dugc khudy & nhiét do trong phong qua dém.
Sau d6 hén hop duoc pha lodng bing CH,Cl, va rira biang nudc, nude mudi. Pha

hiru co dwoc tach, loc va lam khé bang NaySO,. Sau d6 hdn hop dugc ¢6 tao ra

-400-



21212

san pham, san phim niy dugc tinh ché bing phép sic ky cot silic oxit (1-100%
EtOAc/heptan) dé tao ra 1,09g, 100% hai chét déng phan khong dbi quang. Hon
hop dugc SFC dé tach (35% CH;OH, 100 barr, 30°C) & tao ra ((S)-2,3-
dihydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (187,6 mg,
21,7%) duéi dang bot mau tring nga. HRMS (ES*) m/z Theo tinh toan déi véi
C26H3CIoN3O; + H [(M+H)']: 504,455, theo thuc té: 504,455 va ((S)-2,3-
dihydroxy-propyl)-amit ctia axit rac-(2S,3S,4S,5R)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (188,1 mg,
74,68%) dudi dang bot mau tring nga. HRMS (ES™) m/z Theo tinh toan db6i véi
Ca6H31CLN;05 + H [(M+H)*]: 504,1815, theo thuc té: 504,1815.

Vi du 183

Piéu ché [1-(2-hydroxy-etyl)-1H-pyrazol-3-yl]-amit cia axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

M. W. 540,50 Cy3H3,Cl2NsO,

Hén hop cia { 1-[2-(tert-butyl-dimetyl-silanyloxy)-etyl]- 1H-pyrazol-3-
yl}-amit cta axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (65,2 mg, 0,0995 mmol), axit
axetic (2,0 mL, 31 mmol), nuéc (1 mL) va duge khudy & nhiét do trong phong
qua cubi tun (48 gidy). Phan timg hoan thanh téi 50%. Sau d6 hdn hop dugce pha
lodng bang EtOAc va rira bang NaHCOs(s). Pha hitu co duoc tach, loc va lam
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khé bang Na,SO,. Sau d6 hdn hop duoc c6 dudi chan khong giam va dugc tinh
ché bing phép sic ky dao pha (20-95% gbm ACN/nudc) dé tao ra [1-(2-
hydroxy-etyl)-1H-pyrazol-3-yl]-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (21,6 mg, 40,22%) duéi dang bét mau tring. HRMS (ES*) m/z Theo
tinh todn d6i véi CosHsCLNsO, + H [(M+H)']: 540,1928, theo thuc té:
540,1926.

Vi dy 184

Piéu ché [1-((R)-2,3-dihydroxy-propyl)-1H-pyrazol-3-yl]-amit cia axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

M. W. 570,52 Cy9H33CIoN50;5

Hdn hop cua [1-((R)-2,2-dimetyl-[1,3]dioxolan-4-ylmetyl)- 1H-pyrazol-3-
yl]-amit cda axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (81 mg, 0,133 mmol), axit
pyridini p-toluen sulfonic (5 mg, 0,0198 mmol) va metanol (4 mL) dugc vi song
& 120°C trong 5 phut. Dung méi dugc lam bay hoi va dugc tinh ché biang phép
sic ky dao pha (20-95% gdm ACN/nuéc) &€ tao ra [1-((R)-2,3-dihydroxy-
propyl)-1H-pyrazol-3-yl]-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (26,5 mg,
35%) dudi dang bot mau tring nga. HRMS (ES*) m/z Theo tinh todn déi véi
C29H33C1,NsO3 + H [(M+H)*]: 570,2033, theo thye té: 570,2032.
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Vidu 185

Piéu ché 2-triflometyl-benzylamit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 588,498 C3H30CLF3N;0

Hbn hop ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 2-
triflometyl-benzyl amin (52,55 mg, 0,3 mmol), 2-(7-azabenzotriazol-1-yl)-
n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va iPr,NEt
(0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) dugc khudy & nhiét do trong phong
qua dém. Sau d6 hdn hop duoc pha loing bing CH,Cl, va rira biang nudc, nudc
mubi. Pha hitu co dugc tach, loc va lam khd bing Na;SO4. Sau d6 hén hop duge
¢6 va dugc tinh ché bing phép sic ky dao pha (20-95% gébm ACN/nudc) dé tao
ra rac 2-triflometyl-benzylamit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (38 mg,
32,3%) dudi dang bdt mau tring nga. HRMS (ES*) m/z Theo tinh toan dbi véi
C31H30CLLF3N;0 + H [(M+H)*]: 588,1791, theo thuc té: 588,1795.

Vi du 186

Piéu ché 4-(2-oxo-pyrolidin-1-yl)-benzylamit cta axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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M. W. 603,59 C;33H;36Cl2N4O>

Hén hop cia axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 4-
aminometyl phenyl pyrolidin-2-on (42,94 mg, 0,3 mmol), 2-(7-azabenzotriazol-
1-yl)-n,n,n',n"-tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va
iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy & nhiét d6 trong
phong qua dém. Sau d6 hdn hop dugc pha lodng bing CH,Cl, va rira bing nudc,
nude mubi. Pha hitu co duogc tach, loc va lam khoé bz‘?lng Na,SOs. Sau d6 hdn hop
dugc c6 va dugc tinh ché bang phép séc ky déo pha (20-95% gbém ACN/nuéc)
dé tao ra 4-(2-oxo-pyrolidin-1-yl)-benzylamit cta axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (48,9 mg, 40,5%) dudi dang bot mau tring nga. HRMS (ES*) m/z
Theo tinh todn d6i véi CsqH3sClN,O, + H [(M+H)']: 603,2288, theo thuc té:
603,2289.

Vi du 187

Diéu ché (tetrahydro-pyran-4-ylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 528,52 Cy9H35C1,N;0,
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Hon hop cuia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 4-
aminometyl tetrahydropyran (34,5 mg, 0,3 mmol), 2-(7-azabenzotriazol-1-yl)-
n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va iPr,NEt
(0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) dugc khudy & nhiét d6 trong phong
qua dém. Sau d6 hdn hgp dugc pha lodng bing CH,Cl, va rira bing nude, nude
muodi. Pha hitu co duge tach, loc va lam khd bing Na,SO4. Sau d6 hdn hop duge
cd va duge tinh ché bang phép sic ky déao pha (20-95% gém ACN/nudc) dé tao
ra (tetrahydro-pyran-4-ylmetyl)-amit ctua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (10,8 mg, 10,2%) duéi dang bot mau tring nga. HRMS (ES*) m/z
Theo tinh toan d6i véi CyeH3sCLN;O, + H [(M+H)']: 528,2179, theo thuc té:
528,2180.

Vi du 188

Piéu ché (3-hydroxy-2-hydroxymetyl-propyl)-amit cua axit rac-(2R,3R,4R,5S)-
3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 504,46 CycH;31C12N304

Hon hop cla axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 2-
aminometyl-propan-1,3-diol (31,5 mg, 0,3 mmol), 2-(7-azabenzotriazol-1-yl)-
n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va iPr,NEt
(0,1 mL, 0,55 mmol) trong CH,Cl, (2 mL) duoc khudy & nhiét d6 trong phong

qua dém. Sau d6 hdn hop dugc pha lodng bing CH,Cl, va rira bang nudc, nude

-405-



21212

mubi. Pha hitu co dugce tach, loc va lam khé bing Na;SOs. Sau dé hdn hop duge
c6 va dugc tinh ché bang phép sic ky dao pha (20-95% gém ACN/nudc) dé tao
ra (3-hydroxy-2-hydroxymetyl-propyl)-amit ctia axit rac-(2R,3R,4R,58)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -propyl)-pyrolidin-2-
carboxylic (31,2 mg, 30,9%) dudi dang bot mau tring nga. HRMS (ES*) m/z
Theo tinh toan dbi v&i CasH3 CLN;O; + H [(M+H)']: 504,455, theo thuc té:
504,1815.

Vi du 189

Piéu ché [2-(2-amino-etoxy)-etyl]-amit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

(0]
cl OYN/\/ \/\N

M. W. 517,498 Cy7H34C12N4O,

Hdn hop cia axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol),
2,2’-oxybis(etylamin) (31,3 mg, 0,3 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-
tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va iPr,NEt (0,1 mL,
0,55 mmol) trong CH,Cl, (2 mL) dugc khudy & nhiét d6 trong phong qua dém.
Sau d6 hdn hgp dugc pha lodng bing CH,Cl, va rira bing nudc, nudc mubi. Pha
hitu co dugce tach, loc va lam kho béng Na;SOy. Sau d6 hén hop duoc cd va
dugc tinh ché biang phép sic ky dao pha (20-95% gdm ACN/nuéc) dé tao ra [2-
(2-amino-etoxy)-etyl]-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (20,3 mg,
19,6%) dudi dang b6t mau tring ngd. HRMS (ES*) m/z Theo tinh toan déi véi
Ca7H34C1N,O2 + H [((M+H)*]: 517,2132, theo thyc té: 517,2133.
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Vi du 190

Diéu ché (3-metansulfonyl-propyl)-amit clia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 550,548 C»H3;3CLLN30;S

Hdn hop ciia (3-metylsulfanyl-propyl)-amit cua axit rac-(2R,3R,4R,5 S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (119,2 mg, 0,23 mmol) va diclometan (2 mL) dugc bb sung vao dung
dich chira axit axetic hoi lvu (5 mL, 79,4 mmol) va hydro peroxit 30% (2 mL)
trong 5 phut. Hon hop phan tmg dugc 1am ngubi dén nhiét d6 trong phong va
gifr trong t lanh qua dém. Hon hop dugc pha lodng bing nudc va diclometan,
16p hitu co dugc tach va dung méi duoc loai bo dudi dp suét giam. Dau thu dugce
dugc dua ngay t6i budc tiép theo bing cach bd sung axit axetic (5 mL, 79,4
mmol) va bui kém (0,85 g, 13 mmol). Sau khi khudy & nhiét d6 trong phong
trong 3 gid, mdt lugng bui kém nira (0,85 g, 13 mmol) duogc bd sung vao va
khudy trong thém 3 gi& & nhiét do trong phong. Phan tmg dugc xir 1y bing cach
loc béng Xelit, rira bz‘?mg diclometan (50 mL). Phan dich loc dugc ria b?mg nudc
(2x) va lop hitru co dugc tach, lam khd bé‘mg MgSOs, loc va dung moi dugc 1am
bay hoi dudi 4p suét giam tao ra dau th6. Qua trinh tinh ché bang phép séc ky
dao pha (20-95% gdém ACN/nudc) dé tao ra (3-metansulfonyl-propyl)-amit cua
axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (36,5 mg, 28,8%) dudi dang bdt mau
tring ngd. HRMS (ES*) m/z Theo tinh toan dbi véi CpHsCLN3OsS + H
[(M+H)*]: 550,1693, theo thuc té: 550,1692.

-407-



21212
Vi du 191
Diéu ché (2-metansulfonyl-etyl)-amit cta axit rac-(2R,3R,4R,58)-3-(3-clo-

phenyl)-4-(4-clo-phenyl)-4-xyanc-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

O
\\S//O
cl OYN/\/ ~

M. W. 536,521 CyH3,Cl,N305S

Hdn hop cua axit rac-(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 2-
metansulfonyl-etylamin (54,6 mg, 0,3 mmol), 2-(7-azabenzotriazol-1-yl)-
n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 76 mg, 0,2 mmol) va iPr,NEt
(0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) dugc khudy & nhiét do trong phong
qua dém. Sau d6 hdn hgp duoc pha lodng bang CH,Cl, va rira bing nudc, nude
mudi. Pha hiru co dugc tach, loc va lam khé béng Na;SO;. Sau d6 hdn hop duoc
cd va dugc tinh ché bang phép sic ky dao pha (20-95% gbm ACN/nudc) dé tao
ra (3-hydroxy-2-hydroxymetyl-propyl)-amit ctua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl -propyl)-pyrolidin-2-
carboxylic (65,2 mg, 60,8%) duéi dang bdt mau tring. HRMS (ES*) m/z Theo
tinh todn ddi v&i CyeH3CLN;O;S + H [(M+H)']: 536,1536, theo thuc té:
536,1536.

Vi du 192

Piéu ché tert-butyl este cia axit rac-4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-xyclohexylamino-1-carboxylic
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Trong lugng phan tr=663,64
Cong thirc phan tr=C34H42CI12F2N403

Theo cach tuong tu voéi phuong phap duge mod ta trong Cac vi du 42,
42d, axit trifloaxetic axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 52¢ (582 mg, 1 mmol) dugc phan Uung vdi tert-butyl este cua
axit 4-amino- xyclohexylamino-1-carboxylic (APAC, 429 mg, 2 mmol), HATU
(Aldrich, 760,4 mg, 2 mmol) va iPr,NEt (Aldrich, 350 uL, 2 mmol) trong
CH,Cl, & nhiét d9 trong phong trong 1,5 gid. Dung méi dugc khir va phan con
lai dugc nap 1én cot 40 g silicagel va rira giai bang MeOH/CH,Cl, (2-5%) dé tao

ra bot mau tring. 783 mg

HRMS (ES*) m/z Theo tinh toan dbi v6i CasHiCLEF,N,Os+H [(M+H)*]:
663,2675, theo thuc té: 663,2675.

Vi dy 193

Piéu ché mudi cua axit rac-4-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino} -

trans-xyclohexylamin trifloaxetic
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Trong lugng phan tr=563,52
Cdng thirc phan tt=C29H34CI2F2N403 C2HF302

Bb sung tert-butyl este cia axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-xyclohexylamino-1-carboxylic (760 mg) vao dung dich da
khudy chira axit trifloaxetic trong metylen clorua (3 mL/7 mL) & nhiét do trong
phong va hdn hop duoc khudy trong 30 phut. Dung méi duoc loai bd va phén
con lai dugc xir ly voi ete/hexan. Chét rin duoc loc va rira béng hexan dé tao ra

chét rin mau tring. 860 mg. [(M+H)']: 563.
Vi du 194

Diéu ché rac-4-{[(2R,3S,4R,58)-3 -(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-

xyclohexyl-N-metansulfonamit
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Trong lugng phéan tr=641,61
Cong thirc phan ti=C30H36CI2F2N403S

B4 sung metan sulfony! clorua (Aldrich, 11,6 uL, 0,15 mmol) tiép theo la
trietylamin (70 uL, 0,50 mmol) vao dung dich d khudy chita mudi cta axit rac-
4-{[(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano ~ -5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacboryl]-amino } -trans-xyclohexylamin
trifloaxetic (80 mg, 0,1 mmol) trong metylen clorua (5 mL). Hon hop duoc
khudy & nhiét do trong phong trong 1 gid va phan tmg duoc t6i bing cach bd
sung nuéc. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céc chit
chiét dugc lam khd bing magie sulfat. Dung méi dugc loai b va phin con lai
dugc sic ky bang thiét bj ISCO (cot, 12g, dung méi ria gidi 5%
MeOH/CH2CI2) dé tao ra chét rin mau tréng. 44 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 641,1926, theo thuc té:
641,1926.

Vi dy 195

Diéu ché rac-4- {{(2R,35,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -trans-

xyclohexyl-N-metansulfonamit
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Trong lugng phan tr=605,56
Cong thure phan ti=C3 H36CI2F2N402

B6 sung anhydrit axetic (Aldrich, 16 uL, 0,15 mmol) tiép theo 1a
trietylamin (70 uL, 0,50 mmol) vao dung dich da khudy chira mubi cua axit rac-
4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano  -5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino} -trans-xyclohexylamin
trifloaxetic (80 mg, 0,1 mmol) trong metylen clorua (5 mL). Hon hop duoc
khudy & nhiét do trong phong trong 30 phiit va phan ng duogc t6i bang cach bd
sung nudc. Hon hop duge chiét bing metylen clorua (2X10 mL) va cac chét
chiét dugc 1am kho bing magie sulfat. Dung méi dugc loai bd va phén con lai
dugc sic ky bing thiét bi ISCO (cdt, 12g, dung méi rira giai 5%
MeOH/CH2CI2) dé tao ra chit rdn mau tring. 30 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)]: 605,2256, theo thuc té:
605,2259

Vi du 196

Diéu ché rac-4-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-

xyclohexyl-(1,1-dioxo)-2-isothiazolidin
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Trong lugng phén t=667,65
Cdng thirc phan tt=C32H38CI2F2N403S

B sung 3-clo-n-propyl sulfonyl clorua (Aldrich, 40 uL, 0,328 mmol) tiép
theo la trietylamin (176 uL, 1,265 mmol) vao dung dich da khudy chita mudi cua
axit rac-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-
xyclohexylamin trifloaxetic (200 mg, 0,253 mmol) trong metylen clorua (5 mL).
Hén hop dugc khudy & nhiét do trong phong trong 4 gid va phan (mg dugc toi
bing cach bd sung nudc. Hon hop duoc chiét bing metylen clorua (2X10 mL)
va céc chét chiét dugc 1am kho bing magie sulfat. Dung mé1 dugc loai bo va
phan con lai dugce séc ky bing thiét bi ISCO (cét, 12g, dung méi rira giai 5%
MeOH/CH2CI2) dé tao ra chit rin mau tring. 122 mg.

Chét rin mau trdng (80 mg, 0,114 mmol) dugc hoa tan trong
axetonitril/nude (3:1, 1 mL) va KI (10 mg) va KOAc (55 mg, 0,56 mmol) dugc
thém vao va hén hop duoc gia nhiét bing 16 vi song trong 30 phit & 150°C. Hon
hop dugc lam nguéi va nudc dugc thém vao. Hon hop thu duge duge chiét
bang etyl axetat (3 x 8 mL). Céc chét chiét dugc 1am khd bing magie sulfat va
duogc cd. Phin con lai duge sic ky (5% MeOH/CH,Cl,) dé tao ra chit rin. 46 mg.

-413-



21212

HRMS (ES*) m/z Theo tinh toan: [(M+H)"]: 667,2083, theo thuc té:
667,2084.

Vi du 197

Diéu ché rac-4-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-trans-

xyclohexyl-ure

N/ﬁ\N

Cl FOV

Trong lugng phan tr=606,55
Coéng thuc phan tt=C30H35CI2F2N502

B6 sung N-trimetylsilyl isoxyanat (Aldrich, 42 uL, 0,316 mmol) tiép theo
12 trietylamin( 44 uL, 0,316 mmol) vao dung dich dd khudy chira mudi cta axit
rac-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -trans-xyclo-hexylamin
trifloaxetic (100 mg, 0,126 mmol) trong 1,4-dioxan (5 mL). Hon hop dugc
khudy & nhiét d¢ trong phong qua dém. Phén g duogc t6i bang cach bd sung
nuéc. Hén hop duge chiét bing metylen clorua (2X10 mL) va céc chat chiét
duoc 1am khé bing magie sulfat. Dung méi duoc loai bd va phan con lai dugc

tinh ché bang HPLC d4o pha dé tao ra chat rin mau tring. 39 mg.
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HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 606,2209, theo thuc té:
606,2209

Vi du 198

Diéu ché N-[1-(2-hydroxy etyl)-piperidin-4-ylJamit clia axit rac (2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic

Trong lugng phan ti=593,55
Cong thirc phan tr=C30H36CI2F2N402

Bb sung 2-brometanol (Aldrich,11 uL, 0,15 mmol) tiép theo 1a natri
cacbonat (106 mg, 1 mmol) vao dung dich d& khudy chira mudi cia axit rac-4-
{[(2R,38,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-trans-xyclohexylamin
trifloaxetic (80 mg, 0,103 mmol) trong etanol (5 mL). Hén hop duogc khudy &
hoi Ivu qua dém. Phan tmg duoc t6i bing céch bd sung nudc. Han hop duoc
chiét bang EtOAc (2X10 mL) va céc chét chiét dugc lam khé bing magie sulfat.
Dung mdi duogc loai bé va phin con lai dugc tinh ché bing thiét bi ISCO (12¢g
cot, dung mdi rira giai, 5 MeOH/CH,Cl,) dé tao ra chit rin mau tring. 22 mg,
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HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 593,2256, theo thuc té:
593,2256.

Vi du 199

Diéu ché amit cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

piperidin-1-sulfonic

O
O\\é//N

Trong lugng phan tr=628,57
Coéng thie phan t=C28H33CI2F2N503S

B6 sung sulfamit (Aldrich, 40 mg, 0,416 mmol) vao dung dich di khudy
chtra mudi cta axit rac-4-{[(2R,3S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -trans-
xyclohexylamin trifloaxetic (50 mg, 0,091 mmol) trong THF (3 mL), va hdn hop
duoc khqu & 110°C trong 25 phit bang 16 vi séng. Phan tmg dugc toi bing cach
bd sung nude. Hon hop duge chibt bing EtOAc (2X10 mL) va céc chét chiét
duoc lam kho béng magie sulfat. Dung moi dugc loai bo va phén con lai duoc
tinh ché bang HPLC dao pha(25-90, axetonitril/ nudc) dé tao ra chit rin mau

tring. 49 mg.
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HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 678,1722, theo thuc té:
678,1728.

Vi du 200

Diéu ché axit rac 3-{ 4-[(2R,3$,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-

axetic

Trong lugng phan tr=593,5062
Cong thic phan tt=C29H32CI12F2N403

Thém HATU (Aldrich, 490 mg, 1,29 mmol) tiép theo 1a DIPEA (0,9 mL,
5,2 mmol) va tert-butyl este cuia axit piperazin-1-yl-axetic (352 mg, 1,29 mmol)
vao dung dich di khudy chtra mudi cia axit trifloaxetic axit rac-(2R,3R,4R,5S)-
3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic (475 mg, 0,871 mmol) trong metylen clorua (5 mL). Hon
hop duge khudy & nhiét d6 trong phong qua dém. Phan tmg dugc t6i bang cach
bb sung nude. Hon hop dugc chiét bing metylen clorua (2X10 mL) va cac chit
chiét dugc 1am khé béng magie sulfat. Dung méi dugc loai b va phin con lai
dugc tinh ché bang thiét bi ISCO (cot 40g, dung moéi ria giai, 50%

EtOAc/hexan) dé tao ra chat rin mau tring. 525 mg.

Chét rén (500 mg) duoc hoa tan trong 30% TFA/metylen clorua va dung

dich dugc khudy trong 2 gid & nhiét d6 trong phong. Dung méi duoc loai bo vai
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ap suat gidm va phan con lai duge nghién thanh bot véi ete va hexan dé tao ra

chat rin mau tring. 560 mg

HRMS (ES*) m/z Theo tinh todn: [(M+H)']: 592,1820, theo thuc té:
592,1819

Vi du 201

Diéu ché rac 3- {4-[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
N,N-bis-(2-metoxy-etyl)-axetamit

O

Trong lugng phan tr=708,6828
Cong thuce phan tir=C35H45CI12F2N504

Thém HATU (Aldrich, 65 mg, 0,17 mmol) tiép theo 1a DIPEA (0,06 mL,
0,34 mmol) di-(2-metoxy)-etylamin (Aldrich, 35 uL, 0,17 mmol) vao dung dich
da khudy chura axit rac 3-{4-[(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-piperazin-1-
yl}-axetic (80 mg, 0,113 mmol) trong metylen clorua (5 mL). Hon hop duoc
khudy & nhiét do trong phong qua dém. Phan {mg duoc tdi bing cich bd sung
nudc. Hon hop dwoc chiét bing metylen clorua (2X10 mL) va cac chét chiét
duoc lam kho béng magie sulfat. Dung méi dugc loai bo va phén con lai duoc
tinh ché bang thiét bi ISCO (12g cot, dung méi rira giai, 20% EtOAc/metylen

clorua) d tao ra chét rin mau tring. 70 mg.
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HRMS (ES*) m/z Theo tinh toan: [(M+H)"]: 708,2890, theo thuc té:
708,2887

Vi du 202

Diéu ché rac 3-{ 4-[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl} -
N,N-bis-(2-hydroxy-etyl)-axetamit

0
N _’/U\N/\/O
o

Trong lugng phan tr=680,6286
Coéng thirc phan ti=C33H4 1 CI2F2N504

Thém HATU (Aldrich, 65 mg, 0,17 mmol) tiép theo 14 DIPEA (0,06 mL,
0,34 mmol) di-(2-hydroxy)-etylamin (Across, 35 uL, 0,17 mmol) vao dung dich
da khudy chira axit rac 3-{4-[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-piperazin-1-
yl}-axetic (80 mg, 0,113 mmol) trong metylen clorua (5 mL). Hn hop duoc
khudy & nhiét do trong phong qua d&m. Phan tmg dugc t6i bang cach bb sung
nuéc. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céc chét chiét
duoc 1am kho bing magie sulfat. Dung méi dugc loai b6 va phan con lai duge

tinh ché bang HPLC nguoc (10-90%) dé tao ra chit rin mau trang. 30 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 680,2577, theo thuc té:
680,2575

Vi du 203
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Piéu ché rac 3-{4-[(2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
N-( 3-metoxy-propyl)-axetamit

SN

Trong lugng phén ti=664,6292
Cong thire phan td=C33H41CI12F2N503

Thém HATU (Aldrich, 65 mg, 0,17 mmol) tiép theo 1a DIPEA (0,06 mL,
0,34 mmol) va 3-metoxy-propylamin (Aldrich, 0,17 mmol) vao dung dich da
khudy chira axit rac 3-{4-[(2R,3S,4R,5S5)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
axetic (80 mg, 0,113 mmol) trong metylen clorua (5 mL). Hdn hop dugc khudy
& nhiét do trong phong qua dém. Phan tng dugc t6i bing cach bd sung nude.
Hdn hgp duge chiét bang metylen clorua (2X10 mL) va cac chét chiét dugc 1am
kho bing magie sulfat. Dung méi dugc loai bd va phan con lai dugc tinh ché
bang thiét bi ISCO (cot 12g, dung méi rira giai, 20% EtOAc/metylen clorua) dé

tao ra chit rén mau tring. 80 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 664,2628, theo thuc té:
664,2625

Vi du 204
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Diéu ché rac 2- {4-[(2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin—2-cacbonyl]-piperazin- 1-yl}-

axetamit

Trong lugng phan tr=592,5215
Cdng thirc phan tt=C29H33CI2F2N502

Thém HATU (Aldrich, 79 mg, 0,21 mmol) theo 1a DIPEA (0,145mL, 0,83
mmol) va 2-piperazin-1-yl-axetamit (Chembridge, 45 mg, 0,21 mmol) vao dung
dich d3 khudy chta axit rac (2R,38,4R,5S)-3-(3-clo-2-flo-pheny})-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg,
0,138 mmol) trong metylen clorua (5 mL). Hén hop dugc khudy & nhiét do
trong phong qua dém. Phan tng duogc t6i bing cach bd sung nudc. Hon hop
dugc chiét bing metylen clorua (2X10 mL) va cac chét chiét dugc 1am kho béng
magie sulfat. Dung méi duoc loai bo va phan con lai duge tinh ché béang thiét b
ISCO (c6t 12g, dung méi rira giai, 20% EtOAc/metylen clorua) dé tao ra chét

rdn mau trang. 87 mg.

~ HRMS (ES*) m/z Theo tinh todn: [(M+H)']: 592,2052, theo thuc té:
592,2054

Vi dy 205
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Diéu ché rac (2S,3R,48S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-
(2,2-dimetyl-propyl)-5-[4-(2-morpholin-4-yl-2-oxo-etyl)-piperazin- 1-cacbonyl]-

pyrolidin-3-cacbonitril

Trong luong phan tr=662,6133
Cong thirc phan thi=C33H39CI2F2N503

Thém HATU (Aldrich, 79 mg, 0,21 mmol) tiép theo 1a DIPEA (0,145mL,
0,83 mmol) va 1-morpholin-4-yl-2-piperazin-1-yl-etanon (Oakwood, 44 mg,
0,21 mmol) vao dung dich da khqu chura axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (80 mg, 0,138 mmol) trong metylen clorua (5 mL). Hdn hop duogc
khudy & nhiét d6 trong phong qua dém. Phén tmg dugc t6i bing cach bd sung
nude. Hon hop duoc chiét bang metylen clorua (2X10 mL) va céc chét chiét
dugc lam kho béng magie sulfat. Dung méi duoc loai bo va ph??m con lai duoc
tinh ché bing thiét bi ISCO (cot 12g, dung mbi rira giai, 20% EtOAc/metylen

clorua) dé tao ra chét rin mau tring. 63 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)*]: 662,2471, theo thuc té:
662,2471

Vi du 206
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Diéu ché rac 2-{4- [(2R,35,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
N-[2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-axetamit

Trong lugng phan t=720,6940
Cong thue phan tir=C36H45CI2F2N504

Thém HATU (Aldrich, 86 mg, 0,23 mmol) tiép theo 13 DIPEA (0,06 mL,
0,34 mmol) va 2~((8)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etylamin (Puogc didu ché
truée d6, 33 mg, 0,23 mmol) vao dung dich di khudy chira axit rac 3-{4-
[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl}-piperazin-1-yl}-axetic (80 mg, 0,113
mmol) trong metylen clorua (5 mL). Hén hgp dwgc khudy & nhiét do trong
phong qua dém. Phan tmg duoc t6i bang cach bd sung nude. Hdn hop duge
chiét bang metylen clorua (2X10 mL) va cac chat chiét dugc lam kho bing
magie sulfat. Dung mo6i dugce loai bo va phé“m con lai dugc tinh ché béng HPLC
dao pha (dung méi rira giai, 40-90% ACN/Nudc) dé tao ra chét rin mau tring.

27 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 720, theo thuc té: 720

Vi du 207
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Piéu ché rac 2-{4-[(2R,3$,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-

phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
N-((S)-3,4-dihydroxy-butyl)-axetamit

Trong lugng phan tr=680,6286
Cong thire phan t=C33H41CI2F2N504

Thém HCl 4 M (2 mL) véo dung dich d& khudy chira rac 2-{4-[(2R, 38,
4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl -
propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-N-[2-((S)-2,2-dimetyl-[1,3]
dioxolan-4-yl)-etyl]-axetamit (32 mg, 0,0445 mmol) trong 1,4-dioxan (5 mL),
va hdn hop dugc khudy & nhiét d6 trong phong trong 4 gid. Hdn hop duoc ¢b va
phén con lai dugc hoa tan in hén hop cua 1,4-dioxan va lam khé nhiét do the"lp

dé tao ra chat rin mau tring. 31 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)']: 680, theo thuc té: 680.
Vi du 208

Diéu ché metyl este cua axit rac {1-[(2R,35,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
piperidin-4-yl }-axetic
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Trong lugng phéan td=606,5457
Cbéng thie phan t=C3 1H35CI2F2N303

Thém HATU (Aldrich, 500 mg, 1,3 mmol) tiép theo 12 DIPEA (0,35mL,
2.2 mmol) va metyl este cla axit piperidin-4-yl-axetic (Oakwood, 205 mg, 1,3
mmol) vao dung dich di khudy chita axit rac (2R,3S,4R,5S)-3~(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (581mg, 1 mmol) trong metylen clorua (10 mL). Hon hop dugc
khudy & nhiét d6 trong phong trong 3 gio. Phan tmg duoc t6i bing cach bd sung
nuéc. Hon hop dugc chiét bang metylen clorua (2X10 mL) va cac chét chiét
dugc lam kho béng magie sulfat. Dung méi dugc loai bd va phin con lai dugc
tinh ché bing thiét bj ISCO (cot 12g, dung méi rira giai, 20% EtOAc/ metylen

clorua) dé tao ra chat rin mau tring. 586 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 606,2097, theo thuc té:
606,2096.

Vi du 209

Piéu ché mubi hydroclorua cia axit rac {1-[(2R,35,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-piperidin-4-yl}-axetic
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CIH

Trong lugng phan t=592,5186
Cong thire phan tr=C30H33CI12F2N303 HCl

Thém LiOH.H,O(Aldrich, 80 mg) trong 1 mL nuéc vao dung dich di
khudy chira metyl este cia axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
piperidin-4-yl}-axetic (556 mg, 0,92 mmol) trong metanol (8 mL). Hon hop
dugc khudy & 60°C qua dém. Phan mg duoc t6i bing cach bd sung nude. Hon
hop duogc loc va Phan dich loc duge cd dé loai bod metanol. Lép nude dugce rira
bang EtOAc (2x5 mL) va axit hoa bdng HCI 3N. Sau d6, hdn hop dugc chiét
bang EtOAc(3x6 mL). Céc chit chiét duoc két hop va lam khé bang natri sulfat

va dugc co deé tao ra chat ran mau trang. 649 mg,.

HRMS (ES") m/z Theo tinh toan: [(M+H)*]: 592,1940, theo thuc té:
592,1939.

Vi du 210
Diéu ché rac 2-{1-[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-

phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1 }-

axetamit

-426-



21212

Trong luong phéan tr=591,5339
Cong thurc phan tt=C30H34CI12F2N402

Thém HATU (Aldrich, 79 mg, 0,21 mmol) tiép theo 13 DIPEA (0,145 mL,
0,83 mmol) va piperidin-4-yl-axetamit (Chembridge, 41 mg, 0,21 mmol) vao
dung dich d3 khudy chua axit rac (2R,35,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (80
mg, 0,138 mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét do
trong phong trong 3 gi& sau d6 qua dém sau khi bd sung 3 mL DMF. Phéan img
dugc toi bang cach bd sung nuée. Hon hop duge chiét bing metylen clorua
(2X10 mL) va cac chat chiét dugc lam khé bang magie sulfat. Dung méi dugc
loai bé va phﬁn con lai dugc tinh ché béang thiét bj ISCO (cot 12g, dung moi rira

giai, 20% EtOAc/metylen clorua) dé tao ra chit rin mau tring. 21 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 591,2100, theo thuc té:
591,2100

Vi dy 211

Piéu ché rac 2-{1-[(2R,3S,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-yl } -
N,N-bis-(2-hydroxy-etyl)-axetamit
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Trong lugng phan tr=679,6410
Cong thirc phan tt=C34H42CI2F2N404

Thém HATU (65 mg, 0,17 mmol) va DIPEA (80 uL, 0,339 mmol) tiép
theo la 2-(2-hydroxy-etylamin)-etanol (Across, 16 uL, 0,17 mmol) vao dung
dich d3 khudy chtra muédi hydroclorua cua axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-cacbonyl]-piperidin-4-yl}-axetic (80 mg, 0,127 mmol) trong metylen clorua (5
mL) va hén hop dugc khudy & nhiét do trong phong qua dém. Phan img duoc toi
bing nudc va hdn hop dugc chiét bing metylen clorua (3x10 mL) va céc chit
chiét duge két hop va 1am kho bang natri sulfat. Dung méi duoc loai bd va phin
con lai dugc séc ky bang HPLC déo pha (axetonitril/nudc, 25-85%) dé tao ra

chit rin mau tring. 45 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 679, theo thuc té: 679.
Vi du 212
Diéu ché rac 2-{1-[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo 2-flo-

phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-yl} -
N-(2-hydroxy-etyl)-N-metyl-axetamit
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Trong lugng phén ti=649,6146
Cbng thirc phan t=C33H40CI2F2N403

Thém HATU (77 mg, 0,28 mmol) va DIPEA (94 uL, 0,54mmol) tiép theo
la 2-hydroxy-etyl-metyl amin (Oakwood, 20mg, 0,27 mmol) vao dung dich d3
khudy chtra mudi hydroclorua ctia axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-piperidin-4-yl}-axetic (80 mg, 0,127 mmol) trong metylen clorua (5
mL) va hdn hop duge khudy & nhiét d¢ trong phong qua dém. Phan Umg duoc t6i
biang nudc va hdn hop duoc chiét bing metylen clorua (3x10 mL) va cac chét
chiét dugc két hop va 1am kho bang natri sulfat. Dung méi dugc loai bé va phin
con lai duge sic ky bang HPLC déo pha (axetonitril/nude, 25-85%) dé tao ra

chét rin mau tring. 46 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)*]: 649,2519, theo thuc té:
645,2518

Vi dy 213

Piéu ché rac 2-{1-[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-piperidin-4-yl} -
N-(2-hydroxy-propyl)-axetamit
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Trong lugng phén tt=649,6146
Cong thirc phan ti=C33H40C12F2N403

Thém HATU (77 mg, 0,28 mmol) va DIPEA (94 uL, 0,54mmol) tiép theo
1a 2-hydroxy-2-metyl-etylamin (Aldrich, 20mg, 0,27 mmol) vao dung dich da
khudy chira mudi hydroclorua cta axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-piperidin-4-yl}-axetic (80 mg, 0,127 mmol) trong metylen clorua (5
mL) va hén hop dugc khudy & nhiét do trong phong trong hers. Phan tmg duoc
t6i bang nudc va hén hop dugc chiét bang metylen clorua (3x10 mL) va céc chét
chiét dugc két hop va lam khd bang natri sulfat. Dung mdi dugc loai bé va phin
con lai duge sic ky bang HPLC dao pha (axetonitril/nuée, 25-85%) dé tao ra

chat rin mau tring. 48 mg.

HRMS (ES") m/z Theo tinh toan: [((M+H)"]: 649,2519, theo thuc té:
645,2519

Vi dy 214

Piéu ché tert-butyl este ctia axit rac {[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-010-2-ﬂo-phenyl)—4-xyan0-5-(2,2-dimetyl-propyl)-pyrolidin—Z-cacbonyl]-

amino }-axetic
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Trong lugng phén t=580,5075
Coéng thirc phan tt=C29H33CI2F2N303

Thém HATU (Aldrich, 422 mg, 1,11 mmol) tiép theo 12 DIPEA (0,5 mL)
va 2-amino-t-butyl-axetat (Aldrich, 145 mg, 1,11 mmol) vao dung dich d3 khudy
chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (515 mg, 1,11 mmol) trong
metylen clorua (10 mL). Hon hop duoc khudy & nhiét dd trong phong trong 2
gid. Phan Ung dugc toi bing cich bd sung nuéc. Hon hop dugc chiét bing
metylen clorua (2X10 mL) va cac chét chiét dugc lam khé bing magie sulfat.
Dung méi dugc loai bd va phan con lai dugc tinh ché bing thiét bi ISCO (cot
40g, dung mdi rira giai, 30% EtOAc/hexan clorua) dé tao ra chit rin mau tring.

510 mg.

HRMS (ES") m/z Theo tinh toan: [(M+H)']: 579,1867, theo thuc té:
579,1866.
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Vi du 215

Diéu ché mudi cua axit triflo axetic cong rac {[(2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-ﬂo-phenyl)—4-xyano—5-(2,2-dimetyl-propyl)-pyro1idin—2-

cacbonyl]-amino}-axetic

Trong lugng phén tr=524,3991, 144
Céng thirc phan tir=C25H25CI2F2N303 C2HF302 2

Thém TFA (3 mL) vao dung dich d& khudy chira tert-butyl este ciia axit
{[(2R,3S,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-axetic (500 mg) trong metylen
clorua (7 mL) va hdn hop dugc khudy & nhiét do trong phong qua dém. Dung

mdi dugc loai bé dudi 4p sudt giam dé tao ra chit rén mau tréng. 508 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 524, theo thuc té: 524.
Vi du 216

Diéu ché carbamoylmetyl-amit cta axit rac (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phén tr=523,4144
Cdng thirc phan t=C25H26CI12F2N402

Thém HATU (Aldrich, 95 mg, 0,25 mmol) tiép theo 12 DIPEA (0,5 mL)
va amoniac 4N trong metanol (0,2 mL) vao dung dich da khudy chira mudi cia
axit triflo axetic cong rac {[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]}-amino} -
axetic (100 mg, 0,19 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy
& nhiét d¢ trong phong trong 2 gid. Phan tmg dugc toi bang cach bd sung nudc.
Hdn hop dugc chiét bing metylen clorua (3X7 mL) va céc chit chiét dugc lam
kho bing magie sulfat. Dung méi duoc loai b va phin con lai duogc tinh ché
bang thiét bj ISCO (cot 40g, dung mdi rira gidi, 50% EtOAc/hexan) dé tao ra

chét rin mau tring. 34 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 523, theo thuc té: 523.
Vi du 217

Diéu ché mudi cua axit triflo axetic cong {[(2R,385,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-axetic
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Trong lugng phan t=524,3991 ,
Coéng thirc phan ti=C25H25CI2F2N303

Mubi cta axit triflo axetic cong rac {[(2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-axetic dugc tach bang thiét bi sfc (30% MeOH, 100 Bar,
30°C) tao ra chat dong phén déi anh mong mudn.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 524, theo thuc té: 524.
Vi du 218

Diéu ché etyl este clia axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic
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Trong lugng phan tr=614,5250
Cong thirc phan tG=C32H3 1CI2F2N303

Thém HATU (Aldrich, 98 mg, 0,258 mmol) tiép theo 1a DIPEA (90 uL,
0,52 mmol) va etyl este cla axit 3-aminobenzoic (Aldrich, 43 mg, 0,26 mmol)
vao dung dich di khudy chira axit rac (2R,3 S,4R,58)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(100 mg, 0,172 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy &
nhiét d9 trong phong qua dém. Phan ung dugc t6i bing cach bb sung nude. Hon
hop dugc chiét bing metylen clorua (2X10 mL) va cac chét chiét dugc 1am khd
bing magie sulfat. Dung méi dugc loai bé va phén con lai duge tinh ché bing
thiét bj ISCO (24g cdt, dung méi rira giai, 10% EtOAc/metylen clorua) dé tao ra

chét rin mau tring. 55 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 614,1784, theo thuc té:
614,1783

Viduy 219

Diéu ché (3-carbamoyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phén tr=585,4861
Cong thic phan ti=C30H28CI2F2N402

Thém HATU (Aldrich, 98 mg, 0,258 mmol) tiép theo 1a DIPEA( 90 uL,
0,52 mmol) va 3-amino benzamit (Oakwood, 35 mg, 0,26 mmol) vao dung dich
dd khudy chira axit rac (2R,38S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,172
mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét dd trong
phong qua dém. Phan tmg dugc t6i bing cach bd sung nudc. Hon hop duoc
chiét bing metylen clorua (2X10 mL) va céc chét chiét duoc lam khé bing
magie sulfat. Dung méi dugc loai bé va phan con lai dugc tinh ché bang thiét bj
ISCO (cot 24g, dung mdi rira giai, 30% EtOAc/metylen clorua) dé tao ra chét

ran mau trang. 58 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 585,1630, theo thuc té:
585,1629

Vi du 220

Diéu ché tert-butyl este cla axit rac 3-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic
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Trong lugng phén ti=642,5792
Coéng thirc phan ti=C34H35CI2F2N303

Thém HATU (Aldrich, 98 mg, 0,258 mmol) tiép theo 13 DIPEA (90 uL,
0,52 mmol) va t-butyl este clia axit 3-amino benzoic (Aldrich, 50 mg, 0,26
mmol) vio dung dich d3 khudy chira axit rac (2R,3S8,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (100 mg, 0,172 mmol) trong metylen clorua (10 mL). Hén hop dugc
khudy & nhiét do trong phong qua dém. Phan {mg dugc t6i bing cach bd sung
nuéc. Hon hogp duge chiét bang metylen clorua (2X10 mL) va céc chat chiét
dugc 1am kho bing magie sulfat. Dung méi dugc loai b va phan con lai duge
tinh ché bang thiét bi ISCO (cot 24g, dung méi rira gidi, 5% EtOAc/metylen

clorua) d tao ra chit rin mau tring. 80 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)*]: 642,2097, theo thuc té:
642,2101

Vi dy 221

Diéu ché axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic
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Trong luong phan tir=586,4708
Cong thirc phan tr=C30H27CI2F2N303

t-butyl este cia axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-benzoic (20 mg, 0,031 mmol) dugc xir Iy véi 30% TFA/metylen clorua
(10 mL) qua dém. Viéc loai bé dung méi va sdy khé nhiét do thip phan con lai

dé tao ra bot mau tréng. 12 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586,1471, theo thuc té:
586,1467

Vi du 222

Piéu ché (3-hydroxymetyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tr=572,4873
Cong thirc phan tr=C30H29CI2F2N302

Thém HATU (Aldrich, 104 mg, 0,27 mmol) tiép theo 1a DIPEA (80 uL,)
va ruou 3-amino benzylic (Aldrich, 80 uL) vao dung dich da khudy chira axit rac
(2R,3§8,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg, 0,172 mmol) trong metylen
clorua (10 mL). Hén hgp duoc khudy & nhiét d trong phong qua dém. Phan img
dugc t6i bang cach bd sung nude. Hon hop duge chiét bing metylen clorua
(2X10 mL) va céc chit chiét duoc 1am kho bing magie sulfat. Dung moi dugc
loai b6 va phéan con lai dugc tinh ché reverse phase HPLC (c6t 24g, dung méi

rira giai, ACN/nuéc, 20-90) dé tao ra chét rin mau tring. 40 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 572,1678, theo thuc té:
572,1679

Vi du 223

Diéu ché tert-butyl este ciia axit rac (3-{[(2R,35,4R,5S)-3-(3-Clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-propyl)-carbamic
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Trong lugng phan t=623,5763
Cong thirc phan tt=C31H38CI2F2N403

Thém HATU (Aldrich, 662 mg, 1,74 mmol) tiép theo la DIPEA (1,74
mmol) va tert-butyl este cia axit (3-amino-propyl)-carbamic (Aldrich, 1,74
mmol) vao dung dich di khudy chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (800 mg, 1,74 mmol) trong metylen clorua (10 mL). Hén hop duogc
khudy & nhiét do trong phong trong 1 gi&. Phan umg duogc t6i bang cach bd sung
nuéde. Hon hop duge chiét bing metylen clorua (2X10 mL) va céc chét chiét
duogc lam khé bing magie sulfat. Dung méi dugc loai bé va phin con lai dugc
tinh ché béng thiét bi ISCO (cdt 24g, dung méi rira giai, EtOAc/hexan, 20%) dé

tao ra chit rin mau tring. 810 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 623, theo thuc té: 623
Vi du 224

Piéu ché (3-amino-propyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugong phan tr=523,4580 114,0243
Cone thirc phan tr=C26H30CI2F2N40. C2HF302

Tert-butyl este cta axit rac (3-{[(2R,3S,4R,55)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-propyl)-carbamic (815 mg) dugc xur ly véi 30% TFA/metylen clorua (10
mL) qua dém. Viéc loai bé dung méi va sdy kho nhiét d6 thip phan con lai dé

tao ra bot mau tring. 800 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 523, theo thuc té: 523
Vi du 225

Piéu ché [3-(aminosulfonyl-amino)-propyl)-amit cia axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic

Trong lugng phan tG=602,5355
Cone thire phan td=C26H3 1CI12F2N503S

-441-



21212

Thém sulfamit (Aldrich, 62 mg) va kali cacbonat (50 mg) vao dung dich
da khudy chira (3-amino-propyl)-amit cua axit rac (2R,38S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (100 mg) trong DMF (3 mL) va hén hop dugc khudy & 100°C trong
6 gio. Dung méi dugc loai bo dudi ap sudt giam va phin con lai was portioned
between EtOAc va nudc. Lop hitu co duge tach va lam khé bang natri sulfat.
Dung méi dugc loai bd va phin con lai duge sic ky bang thiét bj ISCO (70-
100% EtOAc/ Cac hexan) dé tao ra chét rin mau tring. 25 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 602, theo thuc té: 602
Vi du 226

Diéu ché tert-butyl este cta axit rac 2-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

Trong lugng phan t=642,5792
Cong thire vhan tir=C34H35CI2F2N303

Thém HATU (Aldrich, 157 mg, 0,41 mmol) tiép theo 13 DIPEA (110 uL,
0,62 mmol) va t-butyl este cla axit 2-amino benzoic (Aldrich, 80 mg, 0,41
mmol) vao dung dich di khudy chta axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-
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phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic (120 mg, 0,21 mmol) trong metylen clorua (10 mL). Hdn hop duoc
khudy & nhiét do trong phong qua dém. Phan tng dugc t6i bang cach bd sung
nuée. Hon hop duge chiét bing metylen clorua (2X10 mL) va cac chit chiét
dugc 1am khé bing magie sulfat. Dung méi duge loai bo va phin con lai dugce
tinh ché bang thiét bj ISCO (cot 40g, dung mdi rira giai, 20% EtOAc/hexan) dé

tao ra chét rin mau tring. 71 mg.

HRMS (ES") m/z Theo tinh todn: [(M+H)']: 642,2100, theo thuc té:
642,2009

Vi dy 227

Diéu ché tert-butyl este clia axit rac 4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

— 0
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Trong lugng phén tir=642,5792
Cone thirc vhan ti=C34H35CI2F2N303

Thém HATU (Aldrich, 157 mg, 0,41 mmol) tiép theo 1a DIPEA (110 uL,
0,62 mmol) va t-butyl este cla axit 4-amino benzoic (Aldrich, 80 mg, 0,41
mmol) vao dung dich di khudy chtra axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (120 mg, 0,21 mmol) trong metylen clorua (10 mL). Hon hop duoc
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khudy & nhiét d9 trong phong qua dém. Phin tmg dugc t6i bing cich bd sung
nude. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céc chét chiét
duoc 1am kho bing magie sulfat. Dung méi dugc loai bé va phin con lai duge
tinh ché béng thiét bj ISCO (c6t 40g, dung mdi rira giai, 20% EtOAc/hexan) dé

tao ra chét ran mau trang. 55 mg.

HRMS (ES") m/z Theo tinh toan: [(M+H)']: 642,2097, theo thuc té:
642,2100

Vi du 228

Diéu ché etyl este ciia axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

Trong luong phan tr=612,5250
Cone thirc phan tt=C32H3 1CI2F2N303

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 1a DIPEA( 90 uL,
0,52 mmol) va etyl este clia axit 4-amino benzoic (43 mg, 0,26 mmol) vao dung
dich d3 khudy chua axit rac (2R,35,4R,585)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg,
0,17 mmol) trong metylen clorua (10 mL). Hén hop duoc khudy & nhiét d6
trong phong qua dém. Phan ung dugc toi bing cach bd sung nude. Han hop

duoc chiét bang metylen ciorua (2X10 mL) va céc chét chiét dugc 1am khé béng
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magie sulfat. Dung mdi duoc loai bo va phin con lai dugc tinh ché bang thiét b
ISCO (c6t 40g, dung méi rira giai, 20% EtOAc/hexan) dé tao ra chit rin mau
tring. 37 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 614,1784, theo thuc té:
614,1786

Vi du 229

Piéu ché (2-carbamoyl-phenyl)-amit cua axit rac (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phén tt=585,4861
Coéne thirc phan ti=C30H28CI2F2N402

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 14 DIPEA (90 uL,
0,52 mmol) va 2-amino benzamit (Aldrich, 35 mg, 0,26 mmol) vao dung dich da
khudy chiéra axit rac (2R,385,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét d6 trong
phong qua dém. Phan umg duoc tdi bang cach bd sung nudc. Hon hop dugc
chiét bang metylen clorua (2X10 mL) va céc chét chiét dugc 1am kho bing

magie sulfat. Dung méi dugc loai bo va phé‘m con lai dugc tinh ché béng thiét bi
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ISCO (40g c6t, dung méi rira gidi, 20% EtOAc/hexan) tao ra chét rén mau tréng.
30 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)"]: 585,1630, theo thuc té:
585,1628

Vi du 230

Diéu ché (4-carbamoyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phén ti=585,4861
Cong thire phan tr=C30H28CI2F2N402

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 1a DIPEA( 90 uL,
0,52 mmol) va 4-amino benzamit (Aldrich, 35 mg, 0,26 mmol) vao dung dich da
khuéy chia axit rac (2R,3S,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét do trong
phong qua dém. Phan ung dugc t6i bing cich bd sung nudc. Hon hop dugc
chiét bing metylen clorua (2X10 mL) va céc chét chiét dugc 1am khé bing
magie sulfat. Dung méi dugc loai bd va phan con lai dugc tinh ché bing thiét b
ISCO (40g cot, dung mdi rira giai, 20% EtOAc/hexan) tao ra chét rin mau tréng.
30 mg.
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MS (ES*) m/z Theo tinh toan: [(M+H)"]: 585, theo thuc té: 585

Vi dy 231

Diéu ché etyl este cua axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

__\ O

Trong lugng phan tr=614,5250
Cong thire phan tir=C32H31CI2F2N303

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 1a DIPEA ( 90 uL,
0,52 mmol) va etyl este cla axit 2-amino benzoic (Aldrich, 43 mg, 0,26 mmol)
vao dung dich dd khudy chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic acid
(100 mg, 0,17 mmol) trong metylen clorua (10 mL). Hn hop dugc khudy &
nhiét d4 trong phong qua dém. Phan tmg dugc t6i bing cach bd sung nuéc. Hin
hop dugc chiét bing metylen clorua (2X10 mL) va cac chit chiét dugc 1am khd
bing magie sulfat. Dung méi duoc loai bo va phan con lai dugc tinh ché bing
thiét bj ISCO (cot 40g, dung mdi ria giai, 20% EtOAc/hexan) tao ra chét rin

mau tring. 13 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 614,1784, theo thuc té:
614,1787

Vi dy 232
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Diéu ché axit rac 4-{[(2R,385,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

Trong luong phan t=586,4708
Coéng thire phan tt=C30H27CI2F2N303

T-butyl este cla axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-benzoic (35 mg, 0,031 mmol) dugc xt 1y véi 30% TFA/metylen clorua
(10 mL) qua dém. Viéc loai b dung méi va siy khé nhiét d6 thip phan con lai

tao ra bdt mau tring. 31 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586.1471, theo thuc té:
586,1470

Vi dy 233

Diéu ché axit rac 2- {[(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic
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Trong lugng phéan tr=586,4708
Cong thirc phan t—=C30H27CI12F2N303
T-butyl este cta axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
afnino}-benzoic (50 mg, 0,031 mmol) dugc xir ly vi 30% TFA/metylen clorua
(10 mL) qua dém. Viéc loai bd dung méi va say khé nhiét d6 thip phan con lai

tao ra bot mau tréng. 15 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586,1471, theo thuc té:
586,1473

Vidy 234

Diéu ché (3-xyano-phenyl)-amit cla axit rac (2R,38S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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—N

Trong lugng phan tr=567,4707
Cdng thirc phan ti=C30H26CI2F2N40

Thém HATU (Aldrich, 247 mg, 0,65 mmol) tiép theo 1a bing cach bd
sung DIPEA (0,65 mmol) va 3-amino benzonitril (Aldrich, 77 mg, 0,65 mmol)
vao dung dich d& khudy chtra axit rac (2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(250 mg, 0,54 mmol) trong metylen clorua (10 mL). Hén hop duoc khudy &
nhiét d¢ trong phong qua dém. Phan tmg dugc t6i bang cach bd sung nuée. Hon
hop duoc chiét bing metylen clorua (2X10 mL) va cac chit chiét dugc lam khé
béng magie sulfat. Dung méi dugc loai bé va ph@"m con lai dugc tinh ché béng
thiét bi ISCO (40g cot, dung méi rira giai, 35-50% EtOAc/hexan) dé tao ra chit

rin mau tring. 84 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)™]: 567, theo thuc té: 567
Vi du 235

Piéu ché (2-hydroxy-2-metyl-propyl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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Trong lugng phan t=538,4698
Cong thurc phan tir=C27H31CI12F2N302

Thém HATU (Aldrich, 105 mg, 0,28 mmol) tiép theo la DIPEA (0,34
mmol) va 2-hydroxy-2-metyl-propylamin (Matrix, 25 mg, 028 mmol) vio dung
dich da khudy chtra axit rac (2R,35,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg, 0,14
mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét do trong
phong trong 1 gio. Phan tng dugc t6i bang cach bd sung nudc. Hon hop dugc
chiét bang metylen clorua (2X10 mL) va cac chit chiét duge lam kho bing
magie sulfat. Dung méi duoc loai bd va phz‘?m con lai duge tinh ché béng thiét bj
ISCO (c6t 40g, dung mdi rira giai, 35-50% EtOAc/hexan) dé tao ra chit rén mau
trdng. 50 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 538,1834, theo thuc té: 538,1834
Vi du 236

Piéu ché 2-hydroxy-2-metyl-propyl este cia axit rac 3-{[(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-cacbonyl]-amino}-benzoic

-451-



21212

Trong lugng phan tir=657,5938
Cong thirc phan tir=C34H36CI12F2N403

Thém HATU (Aldrich, 104 mg, 0,27 mmol) tiép theo 14 DIPEA (0,41
mmol) va 2-hydroxy-2-metyl-propylamin (Matrix, 24 mg, 027 mmol) vio dung
dich da khudy chtra axit rac 3-{[(2R,3S5,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
benzoic (80 mg, 0,14 mmol) trong metylen clorua (10 mL). Hon hop duoc
khudy & nhiét do trong phong trong 1 gid. Phan tmg dugc t6i bang cach bd sung
nude. Hon hop duge chiét biang metylen clorua (2X10 mL) va cac chat chiét
dugc 1am kho bing magie sulfat. Dung méi dugc loai b va phin con lai dugc
tinh ché bing thiét bj ISCO (c6t 40g, dung méi rira giai, 35-50% EtOAc/hexan)

dé tao ra chét rin mau tring. 75 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 657,2206, theo thuc té: 657,2208
Vi du 237

Piéu ché (3-metansulfonylamino-phenyl)-amit cua axit rac (2R,3S,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phan tr=635,5654
Cdng thirc phan tr=C30H30CI2F2N403S

Thém HATU (Aldrich, 83 mg, 0,22 mmol) tiép theo 14 DIPEA (0,20 mL)
va 3-aminophenyl-metansulfonamit (Aldrich, 0,25 mmol) vao dung dich da
khudy chta rac (2R,38,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,22 mmol) trong
metylen clorua (10 mL). Hon hop duogc khudy & nhiét do trong phong trong 1
gio. Phan ng dugc t6i bang cach bd sung nude. Hon hop duge chiét bing
metylen clorua (2X10 mL) va cac chit chiét duoc lam khé bang magie sulfat.
Dung méi dugc loai bd va phéan con lai dugc tinh ché bing thiét bi ISCO (cét
40g, dung méi rira gii, 35-80% EtOAc/hexan) dé tao ra chét rin mau tring. 64

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 634, theo thuc té: 634
Vi du 238

Didu ché (1H-tetrazol-5-ylmetyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tr=548,4271
Coéng thirc phan ti=C25H25CI2F2N70

Thém HATU (Aldrich, 83 mg, 0,22 mmol) tiép theo 1a DIPEA (0,20 mL)
va 1H-tetrazol-5-yl-metylamin hydrobromua (Aldrich, 54 mg, 0,3 mmol) vao
dung dich di khudy chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100
mg, 0,22 mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét do
trong phong trong 4,5 gid. Phan ting dugc t6i bing cach bd sung nuéc. Hon hop
dugc chiét bing metylen clorua (2X10 mL) va céc chit chiét dugc 1lam khod bing
magie sulfat. Dung méi dugc loai b va phan con lai duge tinh ché bang HPLC

dao pha dé tao ra chit rin mau tring. 47 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 548, theo thuc té: 548
Vi du 239

Diéu ché rac (2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-(3-
uredo-propyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phén t=566,4832
Coéng thire phan tr=C27H31CI2F2N502

Thém  N-trimetylsilyl  isoxyanat (Aldrich, 0,13 mmol) va
isopropyletylamin (Aldrich, 0.15 mL) vao dung dich d& khudy chira (3-amino-
propyl)-amit cla axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg) trong
DMF (3 mL) va hdn hop dugc khudy & nhiét d6 trong phong trong 2 gid. Dung
mdi dugc loai bd duéi 4p suat giam va phin con lai duogc phan bd gifra EtOAc
va nudc. Lép hiru co duge tach va lam khd bang natri sulfat. Dung méi dugc
loai bo va phan con lai dugc séc ky bing thiét bj ISCO (4-9% MeOH/EtOAc) dé

tao ra chat rin mau tring. 52 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 566, theo thuc té: 566
Vi du 240

Diéu ché (3-metylsulfanyl-phenyl)-amit ciia axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong luong phéan tir=588,5519
Cong thirc phan tt=C30H29CI2F2N30S

Thém HATU (Aldrich, 332 mg, 0,88 mmol) tiép theo 1a DIPEA (0,230
mL, 1,31 mmol) va 3-amino-phenyl metyl sulfua (Aldrich, 122 mg, 0,88 mmol)
vao dung dich da khudy chira axit rac (2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(250 mg, 0,44 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy &
nhiét d¢ trong phong trong 2 gid. Phan mg duoc t6i bang cach bd sung nudc.
Hdn hop dugc chiét bang metylen clorua (2X10 mL) va céc chét chiét dugc lam
kho bing magie sulfat. Dung mdi dugc loai bd va phan con lai dugce tinh ché
béng thiét bi ISCO (c6t 50g, dung méi rira giai EtOAc/hexan, 5-10% ) tao ra

chét rin mau tring. 178 mg.

HRMS (ES*) m/z Theo tinh todn: [(M+H)"]: 588,1449, theo thuc té:
588,1450.

Vi du 241

Diéu ché (3-metansulfonyl-phenyl)-amit cia axit rac (2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phén t4=620,5507
Cdng thic phan tt=C30H29CI12F2N303S

Thém McPBA (Aldrich, 77%, 20,6 mg, 0,12 mmol) vao dung dich da
khudy chira (3-metylsulfanyl-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic (32 mg, 0,0544 mmol) trong metylen clorua (5 mL) & nhiét dd
trong phong va hdn hop duge khudy trong 2 gid. Phan tng dugc t6i bing dung
dich nudc natri thiosulfat va cac 16p dugc tach. Lép hiru co dugc rira bing 10%
natri cacbonat (10 mL) va lam khé béang natri sulfat. Dung méi duogc loai bo va
phén con lai duge nap lén cot silicagel (12g, 10% EtOAc/ metylen clorua) dé tao

ra chat rdn mau tring. 28 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 620,1348, theo thuc té:
620,1347

Vi du 242

Diéu ché (3-metansulfinyl-phenyl)-amit cta axit rac (2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tr=604,5513
Cong thirc phan tir=C30H29CI2F2N302S

Thém McPBA (Aldrich, 77%, 6 mg, 0,026 mmol) vao dung dich d3 khudy
chira (3-metylsulfanyl-phenyl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (12 mg, 0,02mmol) trong metylen clorua (5 mL) & nhiét do trong
phong va hén hop duge khudy trong 1,5 gior. Phan {ng duoc t6i bang dung dich
nudc natri thiosulfat va cac 16p duge tach. Lép hitu co duge rira bing 10% natri
cacbonat (10 mL) va lam khé bing natri sulfat. Dung méi dugc loai bé va phén
con lai duoc nap 1én cot silicagel (12g, 10% EtOAc/metylen clorua) dé tao ra

chat ran mau tring. 6 mg.

HRMS (ES") m/z Theo tinh toan: [(M+H)], 604,1399, theo thuc té:
604,1399

Ciing thu dugc 2 mg gdém (3-metansulfonyl-phenyl)-amit ctia axit rac
(2R,38,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic .

Vi du 243

Piéu ché axit 3-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic
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Trong lugng phén ti=586,4708
Cong thirc phan tr=C30H27CI2F2N303

T-butyl este cla axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-benzoic (26 mg, 0,411 mmol) dugce xtt ly véi 50% TFA/metylen clorua
(10 mL) qua dém. Viéc loai bd dung mdi va siy kho nhiét d6 thip phan con lai
tao ra bot mau tring 250 mg. Chét rin dugc hoa tan bing hé Berger SFC trén c6t
Whelk dudi 100 bar, 30°C, va 45% metanol dé tao ra hai dinh: Pinh 1, chét
dong phan déi anh khdng mong mudn, 78 mg; Pinh 2, 77 mg duéi dang chét rin

mau trang.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586,1471, theo thuc té:
586,1467

Vi du 244

Diéu ché (3-carbamoyl-phenyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tir=585,4861
Cbéng thirc phan ti=C30H28CI2F2N402

Thém HATU (Aldrich, 98 mg, 0,258 mmol) tiép theo 14 DIPEA (90 uL,
0,52 mmol) va 3-amino benzamit (Oakwood, 35 mg, 0,26 mmol) vao dung dich
da khudy chua axit rac (2R,38S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,172
mmol) trong metylen clorua (10 mL). Hon hgp dugc khudy & nhiét d6 trong
phong qua dém. Phan umg dugc t6i bang cach bd sung nudc. Hon hop duoc
chiét bing metylen clorua (2X10 mL) va cdc chit chiét duge lam khé bing
magie sulfat. Dung méi dugc loai bé va phan con lai dugc tinh ché bing thiét bi
ISCO (24g cot, dung mdi rira giai, 30% EtOAc/metylen clorua) dé tao ra chit
rdn mau tring 58 mg. Chét rén duoc hoa tan bang hé Berger SFC trén cot Whelk
dudi 100 bar, 30°C, va 35% gdm metanol dé tao ra hai dinh: Binh 1, chét ddng
phan déi anh khéng mong mudn, 19 mg; Dinh 2, 21 mg duéi dang chét rén mau

tréng.

HRMS (ES*) m/z Theo tinh toan: [(M+H)"]: 585,1630, theo thuc té:
585,1629
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Vidu 245

Diéu ché [3-(1H-tetrazol-5-yl)-phenyl]}-amit cta axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2 -flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

N>

N
N\. &

Trong lugng phén t=610,4988
Cong thirc phan tir=C30H27CI2F2N70

Thém HATU (Aldrich, 130 mg, 0,344 mmol) tiép theo 12 DIPEA (90 uL,
0,52 mmol) va 3-(1H-tetrazol-5-yl)-phenylamin (Alfa, 55 mg, 0,344 mmol) vao
dung dich da khudy chia axit rac (2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (100
mg, 0,172 mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét do
trong phong trong 2 gi. Phan tmg dugc t6i bang cach bd sung nude. Hn hop
dugc chiét béng metylen clorua (2X10 mL) va céc chét chiét duoc 1am kho bing
magie sulfat. Dung méi dugc loai bo va ph?m con lai dugc tinh ché bf?mg HPLC
déo pha (c6t 24g, dung méi rira giai, 30% EtOAc/metylen clorua) dé tao ra chét

ran mau vang. 21 mg.

HRMS (ES*) nv/z Theo tinh todn: [(M+H)"]: 610,1695, theo thuc té:
610,1698

Vi du 246
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Didu ché [4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2 -flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Trong luong phan t=610,4988
Céng thic phan tir=C30H27CI2F2N70

Thém HATU (Aldrich, 130 mg, 0,344 mmol) tiép theo 14 DIPEA (90 uL,
0,52 mmol) va 4-(1H-tetrazol-5-yl)-phenylamin (Alfa, 55 mg, 0,344 mmol) vio
dung dich di khudy chua axit rac (2R,3S,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrrolidin-2-carboxylic (100
mg, 0,172 mmol) trong metylen clorua (10 mL). Hén hgp dugc khudy & nhiét do
trong phong trong 2 gid. Phan tmg duoc t6i bing cach bd sung nudc. Hon hop
dugc chiét bang metylen clorua (2X10 mL) va cac chit chiét duoc 1am kho béng
magie sulfat. Dung mdi dugc loai bd va phin con lai duge tinh ché bing HPLC
dao pha (24g cot, dung méi rira giai, 30% EtOAc/metylen clorua) dé tao ra chét

ran mau vang. 21 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 610,1695, theo thuc té:
610,1696
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Vi dy 247

Diéu ché (4-amino-phenyl)-amit clia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phan tr=557,4755
Cong thire phan tir=C29H28CI2F2N40

Thém HATU (Aldrich, 266 mg, 0,66 mmol) tiép theo 1a DIPEA (0,30 mL)
va 4-amino-anilin (Aldrich, 143 mg, 1,32 mmol) vao dung dich d3 khudy chira
axit rac (2R,3S,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (300 mg, 0,66 mmol) trong
metylen clorua (10 mL). Hén hop dugc khudy & nhiét do trong phong qua dém.
Phén tmg dugc tbi bang cach bd sung nuée. Hon hop dugc chiét bing metylen
clorua (2X10 mL) va c4c chét chiét dugc lam khé bing magie sulfat. Dung méi
dugc loai bd va ph??m con lai duoc tinh ché bang thiét bi ISCO (24g cot, dung
moi rira giai, 40-85% EtOAc/hexan) dé tao ra chit rén mau tréng mau tring nga.

298 mg.

MS (ES*) m/z Theo tinh todn: [(M+H)*]: 557, theo thuc té: 557
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Vi du 248

Diéu ché (4-axetylamino-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

c | N-QN
0]

Trong luong phan t=599,5132
Cong thirc phéan tir=C31H30CI2F2N402

Thém axetic anhydrit (0,072 mmol) & nhiét d6 trong phong tiép theo la
trietylamin (0,10 mL) vao dung dich d3 khudy chira (4-amino-phenyl)-amit cua
axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (40 mg, 0,072 mmol) trong metylen
clorua (5 mL). Hdn hop dugc khudy & trong 1 gi& va sau d6 séc ky bang thiét bi
ISCO (12g, 40-85% EtOAc/hexan) dé tao ra chit rén mau tring 34 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 599, theo thuc t&: 599

Vi du 249

Piéu ché etyl este cla axit rac 2-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-thiazol-4-carboxylic

-464-



Trong lugng phéan tr=621,5383
Cong thirc phan tir=C29H28CI12F2N403S

Thém HATU (Aldrich, 83 mg, 0,25 mmol), tiép theo 14 DIPEA (100 uL)
va etyl este cla axit 2-amino-thiazol-4-carboxylic (Oakwood, 43 mg, 0,25
mmol) vao dung dich di khudy chira axit rac (2R,35,4R,58)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (100 mg, 0,22 mmol) trong metylen clorua (10 mL). Hdn hop dugc
khudy & nhiét do trong phong qua dém. Phan tmg dugc t6i bang cach bd sung
nuée. Hon hop dugc chiét bing metylen clorua (2X10 mL) va cac chét chiét
dugc lam kho bz‘?mg magie sulfat. Dung méi duoc loai bd va phén con lai duoc
tinh ché bng thiét bi ISCO (c6t 24g, dung méi rira giai, 40-80% EtOAc/hexan)

dé tao ra chét rén. 32 mg.
MS (ES*) m/z Theo tinh todn: [(M+H)*]: 621, theo thuc té: 621
Vi du 250

Piéu ché (1,3-diox0-2,3-dihydro-1H-isoindol-5-yl)-amit cua axit rac
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phan t=611,4807
Coéng thic phan tt=C31H26CI2F2N403

Thém axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (110 mg, 0,24
mmol) vao dung dich d4 khudy chira thionyl clorua (2 mL) va hén hop duoc
khudy & nhiét do trong phong trong 2 gio. Thionyl clorua du duoc loai bo va
phin con lai dugc hoa tan trong metylen clorua (5 mL) va 5-amino-isoindol-
1,3-dion ( Aldrich, 0,30 mmol) dugc bb sung tiép theo 12 trietylamin (0,2 mL).
Hén hop dugc khudy qua dém. Dung méi dugc loai bd va phin con lai duge tinh
ché bang thit bi ISCO (cdt 24g, dung mdi rira giai, 40-80% EtOAc/hexan) dé

tao ra chdt rin mau vang nhat. 10 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 611, theo thuc té: 611
Vi du 251

Diéu ché (6-0x0-1,6-dihydro-pyridin-3-yl)-amit cua axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phan tr=559,4478
Coéng thirc phan ti=C28H26CI2F2N402

Thém HATU (Aldrich, 166 mg, 0,50 mmol), tiép theo 1a DIPEA (200 uL)
va 5-amino-2-pyridinon (Alfa, 97 mg, 0,88 mmol) vao dung dich d4 khudy chua
axit rac (2R,38,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-
5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,44 mmol) trong
metylen clorua (8 mL). Hon hop duoc khudy & nhiét d6 trong phong qua dém.
Phén tng dugc tbi bang cach bd sung nudc. Hon hop duge chiét bing metylen
clorua (2X10 mL) va céc chét chiét dugce 1am kho bing magie sulfat. Dung méi
dugc loai bd va phin con lai duogc tinh ché bang thiét bj ISCO (24g cot, dung
moi rira giai, 40-80% EtOAc/hexan) dé tao ra chit rén. 168 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)"]: 559, theo thuc té: 559
Vi du 252

Diéu ché (6-0x0-1,6-dihydro-pyridin-3-yl)-amit cua axit (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phan tr=559,4478
Cdng thirc phan ti=C28H26CI2F2N402

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-
ﬂo-phenyl)—4-(4-clo-2-ﬂo-phenyl)—4-xyano—5-(2,2-dimetyl-propyl)-pyrolidin—2-
carboxylic (168 mg) dugc hoa tan bang may Berger SFC dudi 100 bar, 30°C véi
40% gdm metanol véi tde d6 2 mL/phut d tao ra hai dinh riéng biét. Dinh 1, 62
mg, dinh 2, 64 mg (mong muén).

MS (ES*) m/z Theo tinh todn: [(M+H)*]: 559, theo thyc té: 559
Vi du 253

Diéu ché (4-metylsulfanyl-phenyl)-amit cta axit rac (2R,3S,4R,55)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phéan tr=588,5519
Cdng thirc phan tr=C30H29CI2F2N30S
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Thém HATU (Aldrich, 332 mg, 0,88 mmol) tiép theo 1a DIPEA (0,230
mL, 1,31 mmol) va 4-amino-phenyl metyl sulfua (Aldrich, 122 mg, 0,88 mmol)
vao dung dich di khudy chira axit rac (2R,35,4R,58S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(250 mg, 0,44 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy &
nhiét d6 trong phong trong 2 gid. Phan {mg dugc t6i bing cich bd sung nudc.
Hén hop dugc chiét bing metylen clorua (2X10 mL) va céc chét chiét duoc lam
kho béng magie sulfat. Dung méi dugc loai bé va phin con lai duge tinh ché
béng thiét bj ISCO (50g cot, dung méi rira giai EtOAc/hexan, 5-10% ) dé tao ra

chét rén mau tring. 135 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 588,1449, theo thuc té:
588,1452.

Vi du 254

Diéu ché (4-metansulfonyl-phenyl)-amit cia axit rac (2R,38,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong luong phén tr=620,5507
Cong thire phan t=C30H29CI12F2N303S

Thém MCPBA (Aldrich, 77%, 32 mg, 0,187 mmol) vao dung dich d
khudy chira (3-metylsulfanyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
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2-carboxylic (41 mg, 0,085 mmol) trong metylen clorua (5 mL) & nhiét do trong
phong va hén hop duge khudy trong 2 gid. Phan tmg duoc t6i bing dung dich
nudc natri thiosulfat va cac 16p dugc tach. Lép hitu co duge rira bing 10% natri
cacbonat (10 mL) va lam khé bing natri sulfat. Dung mdi duoc loai bé va phén
con lai dugc nap 1én ¢t silicagel (12g, 10% EtOAc/metylen clorua) dé tao ra

chat rin mau tring. 38 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)*]: 620,1348, theo thuc té:
620,1348

Vi du 255

Diéu ché tert-butyl este cla axit 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

0
ol F N—@—{
O§:_:/ O7<
N

Trong luong phan tr=642,5792
Coéng thure phan tr=C34H35CI2F2N303

Tert-butyl este cua axit 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-ﬂo-phenyl)-4-xyano-5—(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic dang raxemic (670 mg) dugc hoa tan trén hé Berger SFC dudi
diéu kién 30°C, 100 Bar, 20% MeOH trén c¢Ot O.D. dé tao ra hai dinh. Pinh 1,
mong muén, 267 mg, chit rin mau tréng; Pinh 2, chit d(“)ng phan dbi anh khac,

khdng mong muodn, 267 mg, chat rin mau trang;
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HRMS (ES*) m/z Theo tinh toan: [(M+H)*]: 42, theo thuc té: 642

Vi du 256

Diéu ché axit 4-{[(2R,3S,4R,5S)-3~(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

Trong lugng phan t=586,4708
Cdng thirc phan ti=C30H27CI2F2N303

t-butyl este ctia axit 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -
benzoic (255 mg, 0,397 mmol) dugc xr ly véi 50% TFA/metylen clorua (10
mL) qua dém. Viéc loai bé dung méi va xir Iy phan con lai bing axetonitril va

nudce tao ra chat ran mau trang sau khi loc va 1am khd. 236 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586,1471, theo thuc té:
586,1467

Vi dy 257

Diéu ché axit 4-{[(2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic
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Trong lugng phéan tr=586,4708
Cong thirc phan tr=C30H27CI2F2N303

t-butyl este cua axit 4-{[(2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -
benzoic (dugc tao ra & trén, 255 mg, 0,397 mmol) dugc xir ly véi 50%
TFA/metylen clorua (10 mL) qua dém. Viéc loai bé dung mdi va xi 1y phan con
lai b?mg axetonitril vd nudc tao ra chit rin mau tréng sau khi loc va lam kho.
239 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 586,1471, theo thuc té:
586,1467

Vi du 258

Diéu ché (4-carbamoyl-phenyl)-amit cia axit (2R,3S,4R,58S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan t1=585,4861
Coéng thire phan tr=C30H28CI2F2N402

(4-carbamoyl-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (475 mg) dugc hoa tan bang hé Berger SFC dudi 30°C, 100 Bar, 35%
MeOH trén cdt O.D. dé tao ra hai dinh. Dinh 1, mong muén, 38 mg chét rén

mau tring; Dinh 2, khéng mong muén, 38 mg chét rin mau tring;

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 585, theo thuc té: 585

Vi du 259

Piéu ché (4-carbamoyl-phenyl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phéan tr=585,4861
Cong thire phan tr=C30H28CI2F2N402

Rac (4-carbamoyl-phenyl)-amit ctia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (475 mg) dugc hoa tan bang hé Berger SFC duéi 30°C, 100 Bar, 35%
MeOH trén cot O.D. dé tao ra hai dinh. Dinh 1, khéng mong muén, 38 mg chét

rin mau tréng; Dinh 2, mong muén, 38 mg cht rén mau tréng;
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 585, theo thuc té: 585
Vidu 260

Piéu ché (4-metansulfonylamino-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

Trong luong phén tr=635,5654
Cong thirc phan tr=C30H30CI2F2N403S
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Thém metansulfonic anhydrit (Aldrich, 0,072 mmol) & nhiét d6 trong
phong tiép theo 14 trietylamin {0,10 mL) vao dung dich di khudy chura (4-amino-
phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (dugc tao ra &
trén, 40 mg, 0,072 mmol) trong metylen clorua (5 mL). H3n hop dwoc khudy &
trong 1 gid, va sau d6 sic ky bang thiét bj ISCO (12g, 40-85% EtOAc/hexan) dé

tao ra chit rin mau tréng. 31 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 635, theo thuc té: 635
Vi du 261

Piéu ché (4-triflo-metansulfonylamino-phenyl)-amit cua axit rac (2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

O§:/ \ / \Szo

F

et l

Trong lugng phan tr=689,5367
Cong thirc phan t=C30H27CI2F5N403S

Thém triflometansulfonic anhydrit (Aldrich, 0,15 mmol) & nhiét d6 trong
phong, tiép theo 1a trietylamin (0,10 mL) vao dung dich di khudy chta (4-
amino-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg,
0,15 mmol) trong metylen clorua (5 mL) & 0°C. Hén hop dugc khudy & trong 1
gid va sau d6 sdc ky bang thiét bi ISCO (12g, 40-85% EtOAc/hexan) d tao ra

chét rin mau tring. 64 mg.

-475-



21212

MS (ES*) m/z Theo tinh todn: [(M+H)']: 689, theo thuc té: 689
Vi du 262

Diéu ché [3-(1-metyl-1H-tetrazol-5-yl)-phenyl]-amit ctia axit rac
(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-

dimetyl-propyl)-pyrolidin-2-carboxylic
/Ntr?j

\
AN

N

Trong luong phan tr=624,5259
Cong thic phan tir=C31H29CI2F2N70

Thém natri bicacbonat (84 mg, 1 mmol) va dimetyl sulfat (30 uL, 0,22
mmol) vao dung dich di khudy chira axit rac (2R,3R,4R,5S)-4-(4-Clo-2-flo-
phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic [3-(1H-tetrazol-5-y!)-phenyl]-amit (44 mg, 0,172 mmol) trong axeton
(5 mL) va hén hop dugc khudy & nhiét do trong phong trong 5 gi¢. Dung moi
dugc loai bo va phén con lai duogc tao huyén phu trong 3 mL gém metylen
clorua. Hon hop dugc loc va phén dich loc dugc nap lén cdt silicagel. Rira giai
bing 35-70% EtOAc/hexan trén thiét bi ISCO tao ra san phdm mong muén (12

mg) va chét dong phén vi tri (regioisomer) (26 mg).
MS (ES*) m/z Theo tinh todn: [(M+H)"]: 624, theo thuc té: 624

Vi du 263
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Diédu ché [3-(2-metyl-1H-tetrazol-5-yl)-phenyl]-amit cia axit rac
(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

\
N/N\N
\N

Trong lugng phan tr=624,5259
Coéng thirc phan tt=C31H29CI2F2N70

Thém natri bicacbonat (84 mg, | mmol) va dimetyl sulfat (30 uL, 0,22
mmol) vao dung dich d3 khudy chua 3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit
rac (2R,3R,4R,5S)-4-(4-Clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (44 mg, 0,172 mmol) trong axeton
(5 mL) va hdn hop duge khudy & nhiét do trong phong trong 5 gi¢. Dung mdi
dugc loai bo va phin con lai duge tao huyén phu trong 3 mL gém metylen
clorua. Hon hop duge loc va ph?m dich loc dugc nap 1én cot silicagel. Rira giai
bang 35-70% EtOAc/hexan béng thiét bj ISCO tao ra san phdm mong mudn (26
mg) va chét déng phén vi tri (12 mg).

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 624, theo thuc té: 624
Vi du 264

Diéu ché (6-oxo-1,6-dihydro-pyridin-3-yl)-amit ctia axit (2S,3R,4S,5R)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phén tit=614,5250
Cong thic phén t=C32H31CI12F2N303
(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-
clo-2-ﬂo-phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano-5-(2,2-dimetyl-propy1)-
pyrolidin-2-carboxylic (168 mg) dugc hoa tan bing may Berger SFC dudi 100
bar, 30°C vai 40% gom metanol véi toe d6 2 mL/phit dé tao ra hai dinh riéng
biét. Pinh 1, 62 mg (mong mudn), dinh 2, 64 mg (khéng mong mudn).

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 559, theo thyc té: 559
Vi du 265

Piéu ché [4-(1H-tetrazol-5-yl)-phenyl]-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong luong phéan t=610,4988
Codng thirc phan ti=C30H27CI2F2N70

[4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
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carboxylic (522 mg) dugc hoa tan bang may Berger SFC dudi 100 bar, 30°C véi
35% gbém metanol trén cdt O.D. tao ra hai dinh riéng biét. DPinh 1, 186 mg
(mong muén), dinh 2, 185 mg (khéng mong muén).

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 610, theo thuc té: 610
Vi du 266

Diéu ché [4-(1H-tetrazol-5-yl)-phenyl]-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phén tt=610,4988
Cdng thirc phan ti=C30H27CI2F2N70

[4-(1H-tetrazol-5-yl)-phenyl]-amit cla axit rac (2R,3S,4R,58)-3-(3-clo-2-
flo-pheny1)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (522 mg) dugc hoa tan bing may Berger SFC dudi 1000 bar, 30°C
véi 35% gém metanol trén cft O.D. tao ra hai dinh riéng biét. Pinh 1, 186 mg

(khong mong mudn), dinh 2, 185 mg (mong mudn).
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 610, theo thuc té: 610
Vi du 267

Diéu ché [4-(2-metyl-1H-tetrazoi-5-yl)-phenyl]-amit cta axit rac
(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-

dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phan tt=624,5259
Céng thirc phan t=C3 1H29CI2F2N70

Thém natri bicacbonat (45 mg, 0,6 mmol) va dimetyl sulfat (0,11 mmol)
vao dung dich di khudy chia [4-( 1H-tetrazol-5-yl)-phenyl]-amit cta axit rac
(2R,3R,4R,58)-4-(4-Clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (32 mg, 0,0524 mmol) trong axeton
(5mL) va hén hop dugce khudy & nhiét do trong phong trong 5 gic. Dung mdi
duge loai bd va phan con lai dugc tao huyén phu trong 3 mL gém metylen
clorua. Hén hop dugc loc va phan dich loc dugc nap 1én cot silicagel. Rira giai
bing 35-70% EtOAc/hexan bang thiét bj ISCO tao ra san phim mong muédn (18
mg) va chét ddng phan vi tri (3 mg).

MS (ES*) m/z Theo tinh toan: [(M+H)"]: 624, theo thuc té: 624
Vi dy 268

Diéu ché [4-(1-metyl-1H-tetrazol-5-yl1)-phenyl]-amit cta axit rac
(2R,3R,4R,58)-4-(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phan tr=624,5259
Cong thtc phéan tir=C31H29CI2F2N70

Thém natri bicacbonat (45 mg, 0,6 mmol) va dimetyl sulfat (0,11 mmol)
vao dung dich di khudy chira [4-( 1H-tetrazol-5-yl)-phenyl]-amit cua axit rac
(2R,3R,4R,58)-4-(4-Clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (32 mg, 0,0524 mmol) trong axeton
(5 mL) va hén hop dugc khudy & nhiét do trong phong trong 5 gid. Dung méi
duge loai bo va phan con lai dugc tao huyén phti trong 3 mL gbébm metylen
clorua. Hén hop dugc loc va phz‘?ln dich loc duoc nap 1én cot silicagel. Rira giai .
bang 35-70% EtOAc/hexan bang thiét bi ISCO tao ra san phim mong mubn 3
mg) va chit déng phan vj tri (18 mg).

MS (ES*) m/z Theo tinh toan: [(M+H)"]: 624, theo thyc té: 624
Vi du 269

Diéu ché etyl este cua axit rac 5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-flo-benzoic
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Trong lugng phén ti=632,5154
Céng thire phan tr=C32H30CI2F3N303

Thém HATU (Aldrich, 98 mg, 0,26 mmol), tiép theo 1a DIPEA (0,150 mLL
0,855 mmol) va etyl este cia axit 5-amino-2-flo-benzoic (Oakwood, 63 mg, 0,34
mmol) vao dung dich di khudy chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (100 mg, 0,17 mmol) trong metylen clorua (10 mL). Hdn hop dugc
khudy & nhiét do trong phong trong 1,5 gid. Phan tmg duogc t6i bing cach bd
sung nudc. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céac chét
chiét dugc 1am kho béng magie sulfat. Dung mdi dugc loai bé va phén con lai
duoc tinh ché bang thiét bi ISCO (cot 50g, dung méi rira giai EtOAc/hexan, 5-

20% ) dé tao ra chét rin mau tring. 64 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 632, theo thuc té: 632
Vi du 270

Diéu ché [3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phén tr=610,4988
Cong thire phan tir=C30H27CI2F2N70

[3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (690 mg) dugc hoa tan bing may Berger SFC dudi 100 bar, 30°C vdi
10% gdm metanol trén cot O.D. tao ra hai dinh riéng biét. Dinh 1, 256 mg
(mong muén), dinh 2, 186 mg (khéng mong mudn).

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 610, theo thuc té: 610
Vi du 271

Diéu ché [3-(1H-tetrazol-5-yl)-phenyl]-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong luong phan t=610,4988
Cong thue phan tt=C30H27CI2F2N70

[3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (690 mg) dugc hoa tan bing may Berger SFC duéi 100 bar, 30°C vdi
10% gdm metanol trén cdt O.D. tao ra hai dinh riéng biét. Dinh 1, 256 mg
(khdng mong mubn), dinh 2, 186 mg (mong mubn).

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 610, theo thuc té: 610
Vi du 272

Diéu ché (4-carbamoyl-3-clo-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic
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Trong luong phéan tr=619,9311
Coéng thirc phan tr=C30H27CI3F2N402

Thém HATU (Aldrich, 98 mg, 0,26 mmol), tiép theo la DIPEA (0,150 mL,
0,855 mmol) va 4-amino-2-clo-benzamit (Chembridge, 58 mg, 0,34 mmol) vao
dung dich d4 khudy chira axit rac (2R,3S,4R,5 S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (100
mg, 0,17 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét do
trong phong trong 1,5 gid. Phan tmg dugc t6i bing cach bd sung nuéc. Hon hop
duoc chiét bing metylen clorua (2X10 mL) va cac chit chiét dugc lam kho bing
magie sulfat. Dung méi dugc loai bé va phéan con lai duoc tinh ché bing HPLC

dao pha dé tao ra chit rin mau tring. 6 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 619, theo thuc té: 619
Vidu 273

Diéu ché [3-clo-4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phan t=644,9438
Cdng thirc phan tir=C30H26CI3F2N70

Thém HATU (Aldrich, 98 mg, 0,26 mmol), tiép theo 14 DIPEA (0,150 mL,
0,855 mmol) va 3-clo-4-(1H-tetrazol-5-yl) anilin (dugc tao ra duéi day, 67 mg,
0,34 mmol) vao dung dich d4 khudy chira axit rac (2R,3S,4R,5 S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (100 mg, 0,17 mmol) trong metylen clorua (10 mL). Hon hop dugc
khudy & nhiét dd trong phong trong 1,5 gio. Phan tmg dugc tbi bing cich bd
sung nudc. Hon hop dugc chiét béng metylen clorua (2X10 mL) va cac chét
chiét dugc lam khd bing magie sulfat. Dung méi dugc loai bd va phin con lai

duge tinh ché bang HPLC déo pha dé tao ra cht rén mau tring. 52 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)"]: 644, theo thyuc té: 644
Vidu 274

Diéu ché (4-flo-phenyl)-amit cla axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phéan tr=560,4513
Cdng thuc phan tt=C29H26CI2F3N30

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo la DIPEA (0,150 mL,
0,855 mmol) va 4-flo-anilin (Aldrich, 38 mg, 0,32 mmol) vao dung dich da
khudy chtra axit rac (2R,38,4R,58S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét do trong
phong trong 1,5 gid. Phan mg duoc t6i bang cach bd sung nuéc. Hon hop duge
chiét bing metylen clorua (2X10 mL) va cac chit chiét duge lam khé bing
magie sulfat. Dung méi dugc loai bd va phan con lai duge tinh ché bing thiét bj
ISCO (20 g cdt, 0-10% EtOAc/metylen clorua) dé tao ra chét rin mau tring. 67

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 560, theo thuc té: 560
Vi du 275

Diéu ché (3-flo-phenyl)-amit cta axit rac (2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-
4~(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic
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Trong lugng phan tir=560,4513
Coéng thire phan tr=C29H26CI2F3N30

Thém HATU (Aldrich, 98 mg, 0,26 mmol), tiép theo la DIPEA (0,150 mL,
0,855 mmol) va 3-flo-anilin (Aldrich, 38 mg, 0,32 mmol) vao dung dich da
khudy chira axit rac (2R,3S,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét do trong
phong trong 1,5 gid. Phan img dugc t6i bing cach bd sung nudc. Hon hop duoc
chiét bang metylen clorua (2X10 mL) va cic chit chiét duoc lam kho bing
magie sulfat. Dung méi duoc loai bé va phén con lai duge tinh ché bring thiét b
ISCO (20 g cft, 0-10% EtOAc/metylen clorua) dé tao ra chét rdn mau tring. 60

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 560, theo thuc té: 560
Vi du 276

Diéu ché (3-clo-phenyl)-amit ciia axit rac (2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phén ti=576,9059
Céng thirc phan ti=C29H26CI3F2N30

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 14 DIPEA (0,150 mL,
0,855 mmol) va 3-clo-anilin (Aldrich, 44 mg, 0,32 mmol) vao dung dich d3
khudy chua axit rac (2R,385,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hon hgp dugc khudy & nhiét do trong
phong trong 1,5 gid. Phan img dugc t6i bing cach bd sung nuéc. Hon hop duoc
chiét bing metylen clorua (2X10 mL) va céc chét chiét dugc lam khd bing
magie sulfat. Dung méi duoc loai bé va ph?m con lai dugc tinh ché béng thiét bi
ISCO (20 g cdt, 0-10% EtOAc/metylen clorua) dé tao ra chét rin mau tring. 48

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 576, theo thuc té: 576
Vi du 277

Diéu ché (4-clo-phenyl)-amit clia axit rac (2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phan tr=576,9059
Coéng thirc phan t=C29H26CI3F2N30

Thém HATU (Aldrich, 98 mg, 0,26 mmol) tiép theo 1a DIPEA (0,150 mL,
0,855 mmol) va 4-clo-anilin (Aldrich, 44 mg, 0,32 mmol) vao dung dich da
khudy chtra axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrrolidin-2-carboxylic (100 mg, 0,17
mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét do trong
phong trong 1,5 gid. Phan tmg dugc t6i bing cach bd sung nuéc. Hon hop duoc
chiét bing metylen clorua (2X10 mL) va cac chét chiét dugc 1am khé bing
magie sulfat. Dung méi duoc loai bo va phin con lai dugce tinh ché bing thiét bi
ISCO (20 g cot, 0-10% EtOAc/metylen clorua) dé tao ra chét rin mau tréng. 46

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 576, theo thuc té: 576
Vi du 278

Diéu ché tert-butyl este cta axit rac 4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-flo-benzoic
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Trong lugng phén tir=660,5696
Cbng thirc phan tr=C34H34CI2F3N303

Thém HATU (Aldrich, 147 mg, 0,39 mmol), tiép theo 1a DIPEA (0,225
mL, 1,29 mmol) va t-butyl este cua axit 4-amino-2-flo-benzoic (Aldrich, 44 mg,
0,32 mmol) vao dung dich d4 khudy chira axit rac (2R,3 S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (150 mg, 0.26 mmol) trong metylen clorua (10 mL). Hon hop dugc
khudy & nhiét do trong phong trong 5,5 gid. Phin img dugc t6i bang cach bd
sung nudc. Hon hop dugc chiét bang metylen clorua (2X10 mL) va cac chét
chiét dwoc lam kho bing magie sulfat. Dung méi dugc loai bé va phén con lai
dugc tinh ché bing thiét bi ISCO (ct 40 g, 0-15% EtOAc/hexan) dé tao ra chét

rin mau tréng. 19 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 660, theo thuc té: 660
Vi du 279

Diéu ché (4-etylcarbamoyl-3-flo-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phéan tt=631,5307
Coéng thire phan tr=C32H3 1CI2F3N402

Thém HATU (Aldrich, 147 mg, 0,39 mmol) tiép theo 13 DIPEA (0,225
mL, 1,29 mmol) va 4-amino-2-flo-etyl-benzamit (dugc tao ra bing cach khir tién
chét nitro tuong Umg, 56mg, 0,34 mmol) vao dung dich di khudy chira axit rac
(2R,38,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (150 mg, 0,26 mmol) trong metylen
clorua (10 mL). Hon hop duoc khudy & nhiét do trong phong qua dém. Phan ting
duoc t6i bang cach bd sung nudc. Hon hop dugc chiét bing metylen clorua
(2X10 mL) va céac chat chiét dugc lam khé bing magie sulfat. Dung méi duogc
loai bé va phan con lai duge tinh ché bing thiét bj ISCO (cot 40 g, 0-15%

EtOAc/hexan) dé tao ra chit rin mau tring. 42 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)']: 631, theo thuc té: 631
Vidu 280

Diéu ché axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-flo-

benzoic

-492-



Trong luong phan tr=604,4612
Cong thirc phan ti=C30H26CI2F3N303
Tert-butyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-2-flo-benzoic (35 mg, 0,053 mmol) dugc xtt Iy véi 50% TFA/metylen
clorua (10 mL) qua dém. Viéc loai bé dung mdi va xir Iy phén con lai bang

axetonitril va nudc tao ra chat ran mau trang sau khi loc va nhudém. 29 mg.

HRMS (ES*) m/z Theo tinh toan: [(M+H)']: 604,1376, theo thuc té:
604,1376

Vi dy 281

Diéu ché (6-metoxy-pyridin-3-yl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phén tr=573,4749
Coéng thirc phan tt=C29H28CI2F2N402
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Thém HATU (Aldrich, 118 mg, 0,31 mmol) tiép theo 1a DIPEA (0,15 mL,
0,86 mmol) va 3-amino-6-metoxy-pyridin (Aldrich, 43 mg, 0,34 mmol) vao
dung dich di khuéy chira axit rac (2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (100
mg, 0,217 mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét d6
trong phong qua dém. Phan tmg dugc t6i bing cach bd sung nudc. Hn hop
duoc chiét bing metylen clorua (2X10 mL) va céc chat chiét duoc lam khé bing
magie sulfat. Dung moi dugc loai bd va phéan con lai dugc tinh ché bang thiét b
ISCO (cot 40 g, 0-5% MeOH/metylen clorua) d tao ra cht rén mau tring. 73

mg.

MS (ES*) m/z Theo tinh toan: [(M+H)']: 573,1630, theo thuc té:
573,1630

Vi dy 281

Diéu ché metyl este cua axit rac 3-({[(2R,35,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-metyl)-benzoic

o)

Trong lugng phan ti=614,5250
Cong thire phan t=C32H3 1CI2F2N303

Thém HATU (Aldrich, 177 mg, 0,46 mmol), tiép theo 1a DIPEA (0,36 mL,

2,06 mmol) va mubi metyl este hydroclorua cta axit 3-aminometyl-benzoic
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(Aldrich, 104 mg, 0,52 mmol) vao dung dich da khudy chira axit rac
(2R,38,4R,585)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-

dimetyl-propyl)-pyrolidin-2-carboxylic (150 mg, 0,26 mmol) trong metylen
clorua (10 mL). Hn hop duogc khuéy ¢ nhiét d§ trong phong qua dém. Phan Gng
dugc toi bang cach bd sung nudc. Hon hop dugc chiét bing metylen clorua
(2X10 mL) va c4c chat chiét dugc 1am khé bing magie sulfat. Dung méi dugc
loai bd va phan con lai dugc tinh ché bing thiét bi ISCO (cot 40 g, 5-15%

EtOAc/hexan) dé tao ra chét rén mau tring. 118 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 614, theo thuc té: 614
Vi du 282

Piéu ché metyl este cua axit rac 4-({[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-metyl)-benzoic

Trong luong phan tr=614,5250
Cong thire phan tt=C32H3 1CI2F2N303

Thém HATU (Aldrich, 177 mg, 0,46 mmol), tiép theo la DIPEA (0,36 mL,
2,06 mmol) va mubdi metyl este hydroclorua cta axit 4-aminometyl-benzoic
(Aldrich, 104 mg, 0,52 mmol) vao dung dich di khudy chira axit rac
(2R,385,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (150 mg, 0,26 mmol) trong metylen
clorua (10 mL). Hdn hop duoc khudy & nhiét d6 trong phong qua dém. Phan img
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duge t6i bang cach bd sung nuée. Hon hop dugc chiét bing metylen clorua
(2X10 mL) va céc chét chiét duoc lam khd bing magie sulfat. Dung mdi dugc
loai bo va phén con lai dugc tinh ché bang thiét bj ISCO (cot 40 g, 5-15%

EtOAc/hexan) dé tao ra chit rin mau tring. 119 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 614, theo thyc té: 614
Vidu 283

Piéu ché (4-clo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Trong lugng phan tir=576,9059
Coéng thure phan tr=C29H26CI3F2N30

Thém HATU (Aldrich, 234 mg, 0,62 mmol) tiép theo 1a DIPEA (0,30 mL,
1,71 mmol) va 4-clo-anilin (Aldrich, 88 mg, 0,68 mmol) vao dung dich da
khudy chtra axit rac (2R,3S5,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,34
mmol) trong metylen clorua (10 mL). Hon hop dugc khudy & nhiét do trong
phong qua dém. Phan ung dugc toi bing cach bd sung nuéc. Hon hop duge
chiét bing metylen clorua (2X10 mL) va cic chat chiét dugc 1am khé bang
magie sulfat. Dung méi dugc loai bd va phin con lai duge tinh ché béng thiét bi

ISCO (cdt 40 g, 5-15% EtOAc/hexan) dé tao ra chat rén mau tring. 105 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 576, theo thuc té: 576

Vi du 284
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Diéu ché (4-clo-phenyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Trong lugng phén t=576,9059
Cdng thirc phan tr=C29H26CI3F2N30

(4-clo-phenyl)-amit cua axit rac (2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(100mg) duge tach bang may Berger SFC duéi 100 bar, 30°C, va 45% gdém
MeOH qua cgt Whelk dé tao ra chét rin mau trang (dinh 2, 41 mg)

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 576, theo thuc té: 576
Vi du 285

Diéu ché (4-clo-phenyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

Trong lugng phan tr=576,9059
Céng thirc phan ti=C29H26CI3F2N30
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(4-clo-phenyl)-amit cta axit rac (25,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(100mg) duoc tach bz‘?mg may Berger SFC dudi 100 bar, 30°C, va 45% gém
MeOH qua c6t Whelk dé tao ra chét rin mau tréng (dinh 1, 40 mg)

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 576, theo thuc té: 576
Vi du 286

Diéu ché metyl este clia axit rac 4-{[(2R,38,4R,55)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-metoxy-benzoic

Trong luong phan tr=630,5244
Cong thirc phan ti=C32H3 1CI2F2N304

Thém HATU (Aldrich, 118 mg, 0,31 mmol) tiép theo 14 DIPEA (0,15 mL,
0,86 mmol) va axit 4-amino-2-metoxy-benzoic (Avocado, 62 mg, 0,34 mmol)
vao dung dich da khudy chira axit rac (2R,3 S,4R,58)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(100 mg, 0,17 mmol) trong metylen clorua (10 mL). Hon hop duogc khudy &
nhiét d9 trong phong qua dém. Phan Umg dugc t6i bing cach bd sung nudc. Hn
hop dugc chiét bang metylen clorua (2X10 mL) va cdc chét chiét dugc 1am kho
bing magie sulfat. Dung mdi dugc loai bd va phan con lai duge tinh ché bing
thiét bj ISCO (cot 40 g, 5-15% EtOAc/metylen clorua) dé tao ra chit rin mau
tréng. 29 mg.
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MS (ES*) m/z Theo tinh toan: [(M+H)']: 630,1733, theo thyuc té:
630,1732

Vi du 287

Diéu ché axit rac 3-({[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]}-amino } -metyl)-

benzoic

Trong lugng phan tr=600,4979
Cong thirc phan ti=C3 1H29CI2F2N303

Metyl este cua axit rac 3-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4- (4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-metyl)-benzoic (40 mg) dugc hoa tan trong MeOH (10 mL) véi su trg
gitip bang céch gia nhiét rat it. Thém NaOH (1IN, 2 mL) vao dung dich di khudy
va hén hop duoc khudy trong 1,5 gi0. Dung méi dugc loai bé va phan con lai
duge xtt ly véi HCI 1 N & tao ra hén hop axit. Huyén phit mau tring duoc chiét
bing EtOAc (3 x10 mL) va céc chét chiét dugc két hop va lam khé bang natri
sulfat. Dung méi dugc loai bo va phﬁn con lai dugc sdy khé nhiét do thép dé tao

ra bot mau tring. 38 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 600, theo thuc té: 600
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Vi du 288

Diéu ché axit rac 4-({[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-mety!)-

benzoic

Trong lugng phan tr=600,4979
Coéng thirc phan ti=C31H29CI2F2N303

Metyl este cia axit rac 4-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4- (4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-metyl)-benzoic (40 mg) dugc hoa tan trong MeOH (10 mL) vdi su trg
gitp bing cach gia nhiét rét it. Thém NaOH (1IN, 2 mL) vao dung dich d4 khudy
va hén hop dugc khudy trong 1,5 gio. Dung méi dugc loai bé va phén con lai
dugc xir Iy v6i HCI IN dé tao ra hdn hop axit. Huyén phi mau tréng duoc chiét
bing EtOAc (3 x10 mL) v céc chét chiét dugc két hop va lam kho bing natri
sulfat. Dung méi dugc loai bd va phén con lai duge séy kho nhiét do thép dé tao

ra bdt mau tring. 38 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)']: 600, theo thuc té: 600
Vi du 289

Diéu ché (4-axetylamino-phenyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tr=599,5132
Cong thirc phan tr=C31H30CI12F2N402

(4-axetylamino-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (360mg) dugc tach bing may Berger SFC duéi 100 bar, 30°C, va
45% gbm MeOH qua cdt OJ d tao ra chét rin mau tring (dinh 1, 103 mg)

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 599, theo thuc té: 599
Vi du 290

Piéu ché (4-axetylamino-phenyl)-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

—
c, F o4 N@-N

Cl g N
Trong lugng phan tr=599,5132
Cong thure phan tr=C3 1H30CI2F2N402
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(4-axetylamino-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)—4-(4-clo-2-ﬂo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (360mg) dugc tach biang may Berger SFC dudi 100 bar, 30°C, va
45% gbébm MeOH qua cot OJ dé tao ra chét rén mau tréng (dinh 2, 100 mg)

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 599, theo thuc té; 599
Vidu 291

Piéu ché (4-metansulfonyl-phenyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

Trong lugng phén tt=620,5507
Cdng thirc phan ti=C30H29CI2F2N303S

(4-metansulfonyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (165mg) dugc tich bang may Berger SFC dudi 100 bar, 30°C, va
20% gdm MeOH dé tao ra chit rén mau tring (dinh 1, 90 mg)

MS (ES™) m/z Theo tinh toan: [(M+H)*]: 620, theo thuc té: 620
Vi du 292

Diéu ché (4-metansulfonyl-phenyl)-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic
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Trong lugng phan tr=620,5507
Coéng thirc phan ti=C30H29CI12F2N303S

(4-metansulfonyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (165mg) dugc tich bing méay Berger SFC duéi 100 bar, 30°C, va
20% gdém MeOH d# tao ra chét rén mau trang (dinh 2, 90 mg)

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 620, theo thuc té: 620
Vidu 293

Diéu ché axit rac 4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-2-

metoxy-benzoic

Trong lugng phan tr=616,4973
Coéng thirc phan tt=C31H29CI2F2N304

Este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-2-
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metoxy-benzoic (40 mg) dugc hoa tan trong MeOH (10 mL) véi su trg gitp
béng céch gia nhiét rét it. Thém NaOH (1IN, 2 mL) vio dung dich di khudy va
hén hop duge khudy trong 4 gid & 50°C. Dung méi dugc loai bd va phén con lai
duge xtr ly véi HCI IN dé tao ra hdn hop axit. Huyén phi mau tring duge chibt
béng EtOAc (3 x10 mL) v céc chat chiét dugc két hop va lam kho bing natri
sulfat. Dung méi duoc loai bd va ph??m con lai duoc séy kho nhiét 4o thép dé tao

ra bot mau tring. 27 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 616, theo thuc té: 616
Vi du 294

Diéu ché metyl este cla axit rac 5-brom-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-2-metoxy-benzoic

Trong lugng phan tr=709,4204
Céng thirc phan t=C32H30BrCI2F2N304

Thém HATU (Aldrich, 235 mg, 0,62 mmol) tiép theo 1a DIPEA (0,30 mL,
1,72 mmol) va axit 4-amino-5-brom-2-metoxy-benzoic (Aldrich, 179 mg, 0,69
mmol) vao dung dich di khudy chira axit rac (2R,35,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (200 mg, 0,34 mmol) trong metylen clorua (10 mL). Hén hop duoc
khudy & nhiét d6 trong phong qua dém. Phan img duoc t6i bing cach b sung

nuée. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céc chét chiét
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duogc lam kho bing magie sulfat. Dung méi duoc loai b va phan con lai duoc
tinh ché bang thiét bj ISCO (cot 40 g, 5-15% EtOAc/metylen clorua) dé tao ra

chét rén mau tréng. 7,3 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 709, theo thuc té: 709
Vidu 295

Didu ché metyl este cua axit rac 4-{[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-metyl-benzoic

Trong luong phéan tir=614,5250
Cong thic phan tt—=C32H31CI12F2N303

Thém HATU (Aldrich, 235 mg, 0,62 mmol) tiép theo 1a DIPEA (0,30 mL,
1,72 mmol) va axit 4-amino-2-metyl-benzoic (Aldrich, 114 mg, 0,69 mmol) vao
dung dich d& khudy chira axit rac (2R,38,4R,58)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (200
mg, 0,34 mmol) trong metylen clorua (10 mL). Hén hop dugc khudy & nhiét db
trong phong qua dém. Phan tng duoc t6i bing cach bd sung nudéc. Hon hop
duoc chiét bing metylen clorua (2X10 mL) va cac chit chiét dugc 1am khé bing
magie sulfat. Dung méi dugc loai bo va phdn con lai duoc tinh ché bﬁng thiét bi
ISCO (c6t 40 g, 5-15% EtOAc/metylen clorua) dé tao ra chit rin mau tréng. 102

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 614, theo thuc té: 614
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Vidu 296

Diéu ché metyl este cia axit 4-amino-2-clobenzoic

Dung dich chira metyl este cua axit 4-nitro-2-clobenzoic (Aldrich, 700 mg,
3,24 mmol) trong etyl axetat (50 mL) dugc xur ly véi 10% Pd/C (50 mg) va
hydro hod & 1 atmofe (101, 325 kPa) trong 3 gi. Hon hop dugc loc va duge cd
dé tao ra chit rin mau vang nhat, chit rin mau vang nhat nay dugc st dung

ngay cho budc tiép theo.
Vidu 297

Diéu ché metyl este cuia axit rac 2-Clo-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino }-benzoic

Trong lugng phan tr=634,9429
Cong thire phan t=C3 1H28CI3F2N303

Thém HATU (Aldrich, 235 mg, 0,62 mmol) tiép theo 1a DIPEA (0,30 mL,
1,72 mmol) va axit 4-amino-2-clo-benzoic (dugc tao ra & trén, 128 mg, 0,69

mmol) vao dung dich d& khudy chua axit rac (2R,3S5,4R,5S)-3-(3-Clo-2-flo-
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phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano- 5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic (200 mg, 0,34 mmol) trong metylen clorua (10 mL). Hon hop dugc
khudy & nhiét d trong phong qua dém. Phan g dugc t6i bing cach bd sung
nuéc. Hon hop duge chiét bing metylen clorua (2X10 mL) va céc chét chiét
dugc 1am kho bing magie sulfat. Dung méi dugc loai bo va phan con lai dugc
tinh ché bing thiét bi ISCO (cot 40 g, 5-15% EtOAc/metylen clorua) dé tao ra

chit rin mau tréng. 74 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)"]: 634, theo thuc té: 634
Vi du 298

Diéu ché metyl este cua axit 4-amino-2-triflometyl benzoic

Dung dich chira metyl este cia axit 4-nitro-2-triflometyl benzoic (Aldrich,
700 mg, 3,24 mmol) trong etyl axetat (50 mL) dugc xir Iy véi 10% Pd/C (50
mg) va hydro hod & 1 atmofe (101, 325 kPa) trong 3 gio. Hon hop dugce loc va
duoc c6 dé tao ra chét rén mau vang nhat, chit rin mau vang nhat nay dugc sir

dung ngay cho budc tiép theo.
Vi du 299

Diéu ché metyl este cua axit rac 4-{[(2R,3S5,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-triflometyl-benzoic
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Trong lugng phan tr=668,4963
Céng thic phan tr=C32H28CI2F5N303

Thém HATU (Aldrich, 195 mg, 0,54 mmol) tiép theo 1a DIPEA (0,25 mL,
1,425 mmol) va axit 4-amino-2-triflometyl-benzoic (dugc tao ra & trén, 125 mg,
0,57 mmol) vao dung dich di khuéy chira axit rac (2R,3S,4R,58S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (166 mg, 0,29 mmol) trong metylen clorua (10 mL). Hon hop dugc
khudy & nhiét do trong phong qua dém. Phan ung dugc t6i bang cach bd sung
nuéc. Hon hop dugc chiét bing metylen clorua (2X10 mL) va céc chat chiét
dugc lam kho béng magie sulfat. Dung mdi duoc loai bd va phé‘m con lai dugc
tinh ché bang thiét bj ISCO (ct 40 g, 5-15% EtOAc/metylen clorua) dé tao ra

chét rin mau tréng. 40 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 668, theo thuc té: 668
Vi du 300

Diéu ché axit rac 4-{[(2R,3S5,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-2-metyl-

benzoic
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Trong lugng phén tir=600,4979
Cong thuc phan tir=C3 1H29CI12F2N303

Metyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -2-
metyl-benzoic (82 mg) dugc hoa tan trong MeOH (10 mL) véi su hd trg cia
viéc gia nhiét nhe. Thém NaOH (1N, 2 mL) vio dung dich d4 khudy va hén hop
dugc khudy trong 3 gitr & 50°C. Dung mdi dugc loai b6 va phan con lai duge xur
ly véi 1 N HCI & tao ra hdn hop axit. Huyén phi méau tring duoc chiét bing
EtOAc (3 x10 mL) va cac chat chiét duoc két hop va 1am khé béang natri sulfat.
Dung moéi dugc loai bo va ph?m con lai dugce séy kho nhiét 3o thép dé tao ra bot

mau tréng. 67 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 600, theo thuc té: 600
Vi du 301

Diéu ché axit rac 2-Clo-4-{[(2R,38S,4R,5S)-3~(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

benzoic
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Trong lugng phéan t=620,9158
Cong thirc phan tt=C30H26CI3F2N303

metyl este cla axit rac 4-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino}-2-clo-benzoic (54 mg) dugc hoa tan trong MeOH (10 mL) véi su hd trg
cua viéc gia nhiét nhe. Thém NaOH (1N, 2 mL) vao dung dich da khqu va hén
hop dugc khudy trong 1 gid & 55°C. Dung méi dugc loai bé va phén con lai
dugc xir Iy véi HCI IN dé tao ra hdn hop axit. Huyén phil mau tring dugc chiét
bing EtOAc (3 x10 mL) va cac chét chiét dugc két hop va lam khé bing natri
sulfat. Dung méi duoc loai bé va phén con lai duoc séy kho nhiét 36 thép dé tao

ra bot mau tring. 40 mg.
MS (ES*) m/z Theo tinh todn: [(M+H)*]: 620, theo thuc té: 620
Vi du 302

Diéu ché metyl este hydroclorua ciia axit 4-nitro-benzimidic
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CIH

+

N
0] 0

Trong lugng phéan t=180,1646 36,4610
Codng thirc phan ti=C8H8N203. HCI

Thém 0,53 g natri metoxit vao dung dich di khudy chira 4-nitro-
benzonitril (Aldrich, 17 g) trong metanol (200 mL). Dung dich dugc khudy
trong 12 gio va 1,5 g natri metoxit khac dugc bd sung vao va hdn hop duoc
khudy trong 6 gid. Dung dich dugc 1am lanh t&i 0°C va khi HCI dugc suc cho téi
khi chét rin mau trang dugc tao ra. Dung mo6i dugc loai bo tdi khoang 100 mL
va chét rin dugc loc va 1am khé trong chan khéng d tao ra chit rdn mau tring.

12,1 g.
Vi du 303

Diéu ché 5-(4-nitro-phenyl)-1H-[1 ,2,4]triazol

/=N

N
0 o]

Trong lugng phan tt=190,1626
Cong thirc phan tt=C8H6N402

Metyl este hydroclorua ctia axit 4-Nitro-benzimidic (635 mg, 2,93 mmol)
dugc tao huyén phi trong pyridin (7 mL) va hydrazit formic (Aldrich, 178 mg,
2,95 mmol) dugc bd sung va hdn hop dugc khudy & nhiét do trong phong trong
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1 gi¢. Dung mdi duoc loai bd va phan con lai duge hoa tan trong toluen (10 mL)
va hén hop dugc khudy & hdi luu trong 1,5 gid, hén hop dugc lam ngudi va
nudce duge thém vao. Lop hitu co duge tach va lam kho bing natri sulfat. Dung
méi dugc loai bd va phan con lai dugc tao huyén phu trong 25% EtOAc/hexan

va chét rén duogc loc dé tao ra chét rén. 510 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 191, theo thuc té: 191
Vi du 304

Diéu ché 5-(4-amino-phenyl)-1H-[1,2,4]triazol

/:

Na

=—<Z

N
Trong lugng phan t=160,1798
Cong thirc phén tir=C8H8N4
5-(4-Nitro-phenyl)-1H-[1,2,4]triazol (510 mg) dugc tao huyén phu trong
50 mL gbm etyl axetat va 56 mg gbém 10% Pd/C dugc thém vao. Hén hop duogc
hydro hod dudi 50 Psi trong 100 phat. Hon hop dugc loc va phin dich loc dugce

cb dé tao ra chét rén. 497 mg
MS (ES*) m/z Theo tinh todn: [(M+H)']: 161, theo thuc té: 161
Vi du 305

Diéu ché [4-(2H-[1,2,4]triazol-3-y1)-phenyl]-amit ciia axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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Trong lugng phén tr=609,5112
Codng thirc phan tir=C31H28CI2F2N60

Thém HATU (Aldrich, 152 mg, 0,4 mmol) tiép theo 1a DIPEA (0,1 mL)
va 5-(4-amino-phenyl)-1H-[1,2,4]triazol (dugc tao ra & trén, 64 mg, 0,4 mmol)
vao dung dich da khudy chira axit rac (2R,35,4R,58)-3-(3-Clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
(150 mg, 0,32 mmol) trong metylen clorua (5 mL). Hén hgp dugc khudy & nhiét
do trong phong trong 2 gid. Phan ting dugc t6i bang cach bd sung nudc. Hon
hop dugc chiét bing metylen clorua (2X10 mL) va cac chit chiét dugc lam kho
bing magie sulfat. Dung mdi dugc loai bé va phan con lai dugc tinh ché bing
thiét bj ISCO (cdt 40 g, 70% EtOAc/hexan) dé tao ra chit rén mau tring. 140

mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 609, theo thuc té: 609
Vi du 306

Piéu ché tert-butyl este cla axit N'-[imino-(4-nitro-phenyl)-metyl]-

hydrazincarboxylic
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Trong lugng phan tr=280,2857
Cong thic phan tt=C12H16N404
Thém tert-butyl este cua axit hydrazincarboxylic (305 mg, 2,31 mmol)
tiép theo la trietylamin vao dung dich d4 khudy chira 4-nitro-benzimidic metyl
este cua axit hydroclorua (500 mg, 2,31 mmol) trong etanol (8 mL). Hon hop
duoc khudy & nhiét do trong phong qua dém. Dung méi dugc loai bé va phan
con lai dugce tao huyén phu trong metylen clorua (10 mL). Hén hop dugc loc va
phéan dich loc duoc cb téi khoang 4 mL va nap 1én c{t silicagel 20 g. Rira giai
v6i 40-90% EtOAc/hexan bang thiét b ISCO tao ra chét rén mau vang. 410 mg.

Chét rin mau vang nay dugc sit dung ngay cho budc tiép theo.
Vi du 307

Diéu ché 5-(4-Nitro-phenyl)-1,2-dihydro-[1,2,4]triazol-3-on

Trong lugng phan tr=206,1620
Cong thirc phan ti=C8H6N403
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Tert-butyl este ctia axit N'-[Imino-(4-nitro-phenyl)-metyl]-hydrazin-
carboxylic ( dugc tao ra ¢ trén, 410 mg) duge tao huyén phu trong 3 mL gém
axetonitril va hdn hgp dugc gia nhiét & 200°C trong 5 phat. Hén hop dugc 1am

ngudi va chét rin dugce loc va lam khé. 341 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)']: 207, theo thuc té: 207
Vi du 308
Diéu ché 5-(4-amino-phenyl)-1,2-dihydro-[1,2,4]triazol-3-on

O

A

~N

N

Trong luong phan tr=176,1792
Céng thirc phan tr=C8H8N40O

5-(4-amino-phenyl)-1,2-dihydro-[1,2,4]triazol-3-on (duoc tao ra & trén,
340 mg) dugc tao huyén phu trong hdn hop cia THF va EtOAc (tmg 10 mL).
10% Pd/C (100 mg ) dugc bd sung vao va hdn hgp dugc hydro hod dudi 50 psi

trong 4 gio. Loc va phan dich loc duoc c6 dé tao ra chét rén mau tring. 217 mg.
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 177, theo thyuc té: 177.
Vi du 309

Diéu ché [4-(5-ox0-2,5-dihydro-1H-[1,2,4]triazol-3-yl)-phenyl]-amit cta axit
rac (2R,35,4R,5S5)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic
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Trong lugng phéan tr=625,5106
Cong thire phan tr=C31H28CI2F2N602

Thém HATU (Aldrich, 213 mg, 0,56 mmol) tiép theo 1a DIPEA (0,1 mL)
va 5-(4-amino-phenyl)-1,2-dihydro-[1,2,4]triazol-3-on (dugc tao ra & trén, 100
mg, 0,56 mmol) vao dung dich di khudy chira axit rac (2R,3S,4R,58)-3-(3-Clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic (264 mg, 0,56 mmol) trong DMF (5 mL). Hon hop dugc khudy &
nhi¢t 4o trong phong trong 4 gid. Phan ng dugc toi bang cach b sung nude.
Hdn hop dugc chiét bing metylen clorua (2X10 mL) va céc chét chiét dugc lam
kho br:ing magie sulfat. Dung méi dugc loai bé va phin con lai duge tinh ché
bang thiét bj ISCO (cot 40 g, 5% MeOH/metylen clorua) dé tao ra chit rin mau
tréng. 47 mg.

MS (ES*) m/z Theo tinh toan: [(M+H)*]: 625, theo thuc té: 625
Vi du 310

Diéu ché 3-clo-4-(1H-tetrazol-5-yl)-phenylamin
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Ci

N

Trong lugng phén ti=195,6124

Cong thuae phan tt=C7H6CINS5
Thém natri azit (423 mg, 6,5 mmol) va trietylamin hydroclorua (895 mg,
6.5 mmol) vao dung dich di khudy chia 4-amino-2-clo-benzonitril (Aldrich,
765 mg, 5 mmol) trong toluen (10 mL) va hdn hop dugc khudy manh & 115°C
qua dém. Hén hop duoc 1am ngudi va rét vao nude. Lép nudc dugc diu chinh

téi PH =5 béng cach b sung HCI 6N va chét ran tao ra dugce loc va lam khd.

175 mg,
MS (ES*) m/z Theo tinh toan: [(M+H)*]: 196, theo thuc té: 196
Vi du 311

Diéu ché axit rac-(5-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-4H-
[1,2,4]triazol-3-yl)-axetic

M. W. 591,45 Cy7H26CloF,N6O3

Hdn hop ciia metyl este cua axit rac-(5-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-
cacbonyl]-amino}-4H-[1,2,4]triazol-3-yl)-axetic (20 mg, 0,033 mmol) duoc hoa
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tan trong THF (0,6 mL) va metanol (0,2 mL), sau d6 LiOH 2N (0,2 mL) dugc

bd sung vao va dugc khudy & nhiét d¢ trong phong trong 3 gid. Hon hop dugc
c6 va pha lodng bing nudc va etyl axetat. Pha hitu co dugc tach, sau d6 duoc cd
& tao ra axit rac-(5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo -2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -4H-
[1,2,4]triazol-3-yl)-axetic (6,7 mg, 34%) dudi dang bot mau tring nga. HRMS
(ES") m/z Theo tinh toan d6i véi CpyHaCLFNgO; + H [(M+H)"]: 591,1485,
theo thuc té: 591,1483.

Vi du 312

Diéu ché axit rac-(3-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -pyrazol-

1-yl)-axetic

M. W. 590,46 Cy3H2;CI1F2Ns50;

Hdn hop ciia tert-butyl este clia axit rac-(3-{[(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-pyrazol-1-yl)-axetic (25 mg, 0.039 mmol) dugc 1am lanh téi
0°C. Sau d6 axit sulfuric ddm dic (1 mL) dugc bd sung va phan tmg dugc khudy
trong 2 gid. Nudc d4 va nude duogc bd sung tit ca mot 14n, céc tinh thé duge loc
va rira bang nuéc. Cac tinh thé dugc ddng sbi ba lan bang toluen sau d6 xur ly
vdi chan khong cao qua dém tao ra axit rac-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-pyrazol-1-yl)-axetic duéi dang bt mau tring nga (12,1 mg,
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53%). HRMS (ES*) m/z Theo tinh todn di v&i CasHyCLF,NsOs + H [(M+H)']:
590,1532, theo thuc té; 590,1532.

Vi dy 313

Diéu ché (1H-imidazol-4-ylmetyl)-amit cta axit rac-(2R,38S,4R,58)-3-(3-clo-2-
ﬂo-phenyl)-4-(4-clo-2-ﬂo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin—Z-

carboxylic

Cl. F OVN/Y\N
N=/

M. W. 545,44 Cy7H6Cl,F,NsO

Hén hop cia axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), 1H-(imidazoyl-4-yl) metylamin (62 mg, 0,64 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 243.3
mg, 0,64 mmol) va iPr,NEt (0,22 mL, 1,2 mmol) trong CH,Cl, (10 mL) duge
khudy & nhiét d6 trong phong qua dém. Sau d6 hdn hop duge pha lodng bing
CH,Cl, va rira bang nudc, nudc mudi. Pha hitu co dugc tach, 1am kho bing
Na;SO4 va loc. Sau d6 hdon hop duoc ¢ va duoge tinh ché bing phép sic ky déo
pha (15-95% gdm ACN/nudc) thanh (1H-imidazol-4-ylmetyl)-amit cta axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (6,2 mg, 2,6%) duéi dang bdt mau tring
ngd. HRMS (ES*) m/z Theo tinh toan d6i véi CpsHy6CLF,NsO + H [M+H)*]:
546,1634, theo thyc té: 546,1632.

Vi du 314
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Diéu ché rac-(28,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-
(2,2-dimetyl-propyl)-5-(2-oxa-6-aza-spiro[ 3.3 ]heptan-6-cacbonyl)-pyrolidin-3-

cacbonitril

M. W. 548,47 Ci3H29Cl,F2N30,

Hén hop ciia axit rac-(2R,3$,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), mubi 2-oxa-6-aza-spiro[3.3] heptan oxylat (123 mg, 0,65 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',;n'-tetrametyluroni hexaflophosphat (HATU, 243,3
mg, 0,64 mmol) va iPr,NEt (0,22 mL, 1,2 mmol) trong CH,Cl, (10 mL) dugc
khudy & nhiét do trong phong qua dém. Sau d6 hdn hop duoc pha loéng bing
CH,Cl; va rra béng nude, nudc mudi. Pha hitu co dugc tach, lam kho béng
Na;SO4va loc. Sau d6 hdn hgp dugce b va dugce tinh ché bing phép sic ky dao
pha (20-95% g6m ACN/nuéc) thanh rac-(2S,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-
3-(4-clo-2-flo-phenyl)-2-(2,2-dimetyl-propyl)-5-(2-oxa-6-aza-spiro[3.3]heptan-
6-cacbonyl)-pyrolidin-3-cacbonitril (78 mg, 33,3%) duéi dang bdét mau tring
nga. HRMS (ES*) m/z Theo tinh toan d6i véi CasHaeClLF,N;0, + H [(M+H)']:
548,1678, theo thuc té: 548,1678.

Vi du 316

Diéu ché axit rac-1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-azetidin-

carboxylic
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M. W. 550,44 Cy7H»;CLF2N30;

Hén hop cua axit rac-(2R,3 S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), azetidin-3-carboxylat metyl este hydroclorua (200 mg, 1,32 mmol), 2-
(7-azabenzotriazol-1-yl)-n,n,n',n"-tetrametyluroni  hexaflophosphat (HATU,
243,3 mg, 0,64 mmol) va iPr,NEt (0,22 mL, 1,2 mmol) trong CH,Cl, (10 mL)
dugc khudy & nhiét do trong phong qua dém. Sau d6 hén hop dugc pha lofing
bang CH,Cl, va rira bang nudc, nuée mudi. Pha hitu co duoc tach, lam kho bing
Na,SO, va loc. Sau d6 hén hop duogc ¢d va duge tinh ché bing phép sic ky dao
pha (20-95% gdm ACN/nuéc) tao ra metyl este cua axit 1-[(2R,35,4R,55)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-cacbonyl]-azetidin-3-carboxylic (26 mg, 10,7%). Este dugc chuyén
ngay sang budc thuy phan bing cach hoa tan trong THF (0,6 mL) va metanol
(0,2 mL), sau 6 LiOH 2N (0,2 mL) duoc bd sung vao va duogc khqu O nhiét
dd trong phong trong 3 gid. Hon hop dugc cb va pha lodng bing nudc va etyl
axetat. Pha hitu co dugc tach sau d6 dugc c6 thanh axit rac-1-[(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-cacbonyl]-azetidin-carboxylic (11,8 mg, 46,6%) dudi dang bot mau
tring nga. HRMS (ES*) m/z Theo tinh todn déi véi CpyH,;CLF,N;0; + H
[((M+H)*]: 550,1471, theo thyc té: 550,1471.

Vi du 317
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Diéu ché (2-[1,2,3]triazol-1-yl-etyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

—

_N
Cl /\/N*N’

| oM

M. W. 561,47 Cy7HasCLF2N6O

Hon hop ctia axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), 2-[1,2,3]triazol-1-yl etylamin (200 mg, 1,78 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 243,3
mg, 0,64 mmol) va iPr,NEt (0,22 mL, 1,2 mmol) trong CH,Cl, (10 mL) dugc
khudy & nhiét d6 trong phong qua dém. Sau d6 hdn hop duoc pha loing bang
CH,Cl; va rira béng nudc, nuéc mudi. Pha hitu co duge tich, lam khod béng
Na;S04 va loc. Sau d6 hdn hgp duge c6 va dugc tinh ché bing phép sic ky dao
pha (15-95% gbém ACN/nuéc) (2-[1,2,3]triazol-1-yl-etyl)-amit cua axit rac-
(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (83,7 mg, 34,7%) dudi dang bdt mau
tring ngd. HRMS (ES*) m/z Theo tinh toan dbi véi CpHysCLF2NeO + H
[(M+H)*]: 561,1743, theo thuc té: 561,1741.

Vidu 318

Diéu ché (1-carbamoylmetyl-1H-pyrazol-3-yl)-amit cta axit rac-(2R,3S,4R,5S)-
3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic
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M. W. 589,48 Cy3H25Cl,F2N6O,

Hon hop cia axit rac-(3-{[(2R,3S,4R,58S)-3~(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
pyrazol-1-yl)-axetic (85 mg, 0,144 mmol), amoniac (0,57 mL, 0,288 mmol, 0,5
M trong dioxan), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni
hexaflophosphat (HATU, 109 mg, 0,288mmol) va iPr,NEt (0,1 mL, 0,43 mmol)
trong CH,Cl, (10 mL) dugc khudy & nhiét d6 trong phong qua dém. Sau d6 hén
hop dugc pha lodng bang CH.Cl, va ria bing nudc, nude mudi. Pha hitu co
dugc tach, lam kho béng Na;SO4 va loc. Sau d6 hdn hop dugc ¢ va dugce tinh
ché bang phép sic ky dao pha (20-95% gdm ACN/nuéc) (2-[1,2,3]triazol-1-yl-
etyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic ~ (12,3  mg,
14,5%) dudi dang b6t mau tring nga. HRMS (ES") m/z Theo tinh toan d6i véi
CasH2sCLFaNGO, + H [(M+H)*): 589,1692, theo thuc té: 589,1693.

Vi du 319

Diéu ché [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit ctia axit rac-
(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic

oY N\@Nﬁo
k3 N —_—
cr :

M. W. 568,545 C;0H3sCINsO,
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Hén hop ciia axit rac-(2R,3R,4R,5 S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20 mmol), 1-
(3-amino-pyrazol-1-yl)-2-metyl-propan-2-ol (93,12 mg, 0,3 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',n"-tetrametyluroni hexaflophosphat (HATU, 76 mg,
0,2 mmol) va iPr,NEt (0,1 mL, 0,55 mmol) trong CH,Cl; (2 mL) dwoc khudy &
nhiét do trong phong qua dém. Sau @6 hdn hop dugc pha lodng bing CH,Cl, va
rira béng nude, nudc mudi. Pha hitu co duoc tach, loc va lam kho béng Na;SOs.
Sau d6 hdn hgp dugc cb va duge tinh ché bang phép séc ky dao pha (20-95%
gém ACN/nudc) dé tao ra [1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit
cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic (54,1 mg, 47,6%) dudi dang bot mau
traing ngd. HRMS (ES*) m/z Theo tinh toan d&i véi CioH3sCLNsO, + H
[(M+H)"]: 568,2241, theo thuc té: 568,2246.

Vi dy 320

Piéu ché (3-metansulfonylamino-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 565,563 Cy7H34ClaN4O3S

Hon hop cia (3-amino-propyl)-amit ctia axit rac (2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (120 mg, 0,24 mmol), metan sulfonyl clorua (49 L, 0,6 mmol) va
dimetylaminopyridin (97,6 mg, 0,8 mmol) trong CH,Cl, (8 mL) dugc khudy

trong 5 gid & nhiét do trong phong. Hon hop sau dd dugc chiét bing (céc)
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NaHCOs, nude va 16p hitu co lam khé bang MgSOs, loc va dung mdi duge lam
bay hoi dudi ap suét giam. Pha lodng béng CH,Cl; vartra béng nudc, nudc mudi.
Pha hitu co duge tach, loc va lam kho bang Na,SO4. Sau d6 hdn hop dugc tinh
ché bing phép séc ky dao pha (20-95% gbm ACN/nuéc) dé tao ra (3-
metansulfonylamino-propyl)-amit cta axit rac-(2R,3R, 4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic (112,1 mg, 80,5%) duéi dang b6t mau tring nga. HRMS (ES*) m/z
Theo tinh toan d6i véi Co7H34CLLN4OsS + H [(M+H)*]: 565,1802, theo thuc té:
565,1800.

Vi du 321

Piéu ché {1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3- yl}-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng ddi
xung va {1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3- yl}-amit ctia axit khong dbi ximg (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic khong dbi ximg
Khéng d6i ximg Khong dbi ximg

Q | o) |

N N/><O\)\/N\

M. W. 705,674 C35HssCLF,N6O; M.W. 705,674 C35sH4sClF2N6O;

Hén hop ciia axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (86,2 mg, 0,20
mmol),  (S)-1-[2-(3-amino-pyrazol-1-yl)-1,1-dimetyl-etoxy]-3-dimetyl-amino-
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propan-2-ol (370 mg, 1,44 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-
tetrametyluroni hexaflophosphat (HATU, 950 mg, 2,5 mmol) va iPr,NEt (1,4
mL, 8 mmol) trong CH,Cl, (50 mL) dugc khudy & nhiét do trong phong qua
dém. Sau d6 hdn hop dugc pha lodng béng CH,Cl; varta béng nudc, nudc mubi.
Pha hitu co dugc tach, lam khé bing Na;SO, va loc. Sau d6 hdn hop duogce ¢ va
dugc tinh ché bang phép séc ky déo pha (15-95% gém ACN/ nuéc) dé tao ra {1-
[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-yl} -
amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (255 mg, 18%) dudi
dang bot mau tring nga. Hon hop raxemat dugc chuyén t6i qud trinh tinh ché
SFC thanh 1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl}-amit cua axit (2R,3S,4R,5S) -3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng déi
xtmg (85,1 mg, 6,1%) dudi dang bot mau tring. HRMS (ES*) m/z Theo tinh
toan d6i v&i CasHyyCLF2NO; + H [(M+H)*]: 705,2893, theo thuc té: 705,2891
va {1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl}-1H-pyrazol-
3-yl}-amit cua axit (2S,3R,4S,5R) -3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong d6i ximg
(23,1 mg, 20,8%) dudi dang bdt mau tring nga. HRMS (ES*) m/z Theo tinh
toan d6i v6i CysHeCLFNsOs+ H [(M+H)*]: 705,2893, theo thuc t&: 705,2889.

Vi du 322

Diéu ché (S)-1-[2-(3-Amino-pyrazol-1-yl)-1,1-dimetyl-etoxy]-3-dimetylamino-
propan-2-ol

o |

M. W. 286,33 Ci2H2oN4O4
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Hop chit (S)-1 -dimetylamino-3-[1,1-dimetyl-2-(3-nitro-pyrazol-1-yl)-
etoxy]-propan-2-ol dugc diéu ché bang phén ung voi 1-[2-metyl-2-((S)-1-
oxiranylmetoxy)-propyl]-3-nitro-1H-pyrazol (0,39 g, 1,62 mmol), rugu
isopropyl ( 6 mL), va dimetylamin (3 mL, 6 mmol, 2 M trong dioxan) trong cic
didu kién vi song & 130°C trong 15 phut. Hn hop dugc chiét bing diclometan
va nuéc. Lép hitu co duge tich va dung mdi dugc 1am bay hoi dudi ap sudt
giam tao ra (S)-1-dimetylamino-3-[1,1-dimetyl-2-(3-nitro-pyrazol-1-yl)-etoxy]-
propan-2-ol (0,4 g, 87%). Hop chét dugc khir trong cac didu kién dudi day

Hon hop clia (S)-1-dimetylamino-3-| 1,1-dimetyl-2-(3-nitro-pyrazol-1-yl)-
etoxy]-propan-2-ol (0,39 g, 1,66 mmol), etyl axetat (30 mL), etanol (30 mL)
duoc bd sung vao binh Parr véi 10% Pd/C (0,22 g) va dugc dua vao khi hydro
(20 psi) (137,9 kPa) trong 2 gitr dudi cdc didu kién thiét bi Parr Shaker. X ly
bang cach loc qua gidy loc mang thuy tinh, dung méi duoc loai bé duéi &p suét
giam dé tao ra (S)-1-[2-(3-Amino-pyrazol-1-yl)-1,1-dimetyl-etoxy]-3-dimetyl-
amino-propan-2-ol dudi dang dau (0,37 g, 97,5%).

Vi du 323

Diéu ché 1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-3-nitro-1 H-pyrazol

M. W. 241,25 C,oH;sN304

Hon hop cta 2-metyl-1-(3-nitro-pyrazol-1-yl)-propan-2-ol (0,64 g, 3,46
mmol), va DMF (30 mL) duogc khudy & 0°C trong 5 phut, sau d6 NaH (60%
phan tan trong dau, 0,415 g, 17,3 mmol) dugc bd sung va khudy 20 phit & 0°C.

S-(+)-glyxidyl-3-nitrobenzensulfonat (1,79 g, 6,92 mmol) duoc bd sung va duoc
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khudy & 0°C trong 1 gid sau d6 tang dén 25°C trong 3 gid. Sau d6 hdn hop dugc
pha lodng béng (cac) NH,CI, etyl axetat, pha hitu co dugc tich, rira bing
NaHCO; (bdo hoa) lam khé bing Na,SOy, va loc. Sau dé hdn hop duogc ¢b va
dugc tinh ché bang phép sic ky cot (cot Analogix 40-120 g, 80% EtOAc/heptan
tao ra san phim 1-[2-metyl-2-((S)-1-oxiranyl-metoxy)-propyl}-3-nitro-1H-
pyrazol duéi dang chét rin mau tréang (0,36 g, 43,1%).

Vidu 324

Diéu ché axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-

Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khong déi ximg va axit

(25,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic khéng dbi xtng

Khéng dbi xtmg
cL F o . Khéng d6i ximg

Cl

M. W. 467,35 Cp;H2nCLFN,0O, M. W. 467,35 Cy;3HxnCLFN,0,

Hon hop cia axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc téng hop
bang nhém tdng hop (Lot# 40476-42-2, 84 g). Mot phén (20,5g, 40526-055-1)
duoc tach SFC CH#3978; phuong phap cdt AD #05200916, 2 mL/phat; 10%
metanol, 100 bar, 30°C dé tao ra axit (2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng
d6i xtmg dudi dang chat rin mau tring (10,12 g) HRMS(ES*) m/z Theo tinh
toan Cp;H2nCLF2N,O+H [(M+H): 467,1099; Theo thuc té: 467,1099 va axit
(25,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-

dimetyl-propyl)-pyrolidin-2-carboxylic khong dbi ximg duéi dang chét rin mau
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trang (9,6 g) HRMS(ES*) m/z Theo tinh todn CpHyuCLFaN,O+H [(M+H):
467,1099; Theo thyc té: 467,1099.

Vi du 325

iéu ché axit rac-1-{[(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -

xyclopropan carboxylic

M. W. 550,43 Cy7H2,CI2F2N304

Hén hop cia axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), metyl este hydroclorua cla axit 1-amino-xyclopropancarboxylic (100
mg, 0,86 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni
hexaflophosphat (HATU, 243,3 mg, 0,64 mmol) va iPr,NEt (0,22 mL, 1,2
mmol) trong CH,Cl, (20 mL) dugc khudy & nhiét do trong phong qua dém. Sau
d6 hén hop dugc pha lodng bing CH,Cl, va rira bing nude, nude mubdi. Pha hitu
co dugc tach, lam kho béng Na,SO4 va loc. Sau d6 hdn hop dugc c6 va tinh ché
bang phép sic ky cot nhanh (1-100% etyl axetat/heptan) dé tao ra metyl este clia
axit rac-1-{[(2R,35,4R,5S5)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
xyclopropancarboxylic duéi dang bdt mau tréng (120 mg, 49,6%). HRMS (ES™)
m/z Theo tinh toan déi véi CasH29ClFoN3O0;3 + H [(M+H)']: 564,1627, theo thuc
té: 564,1627.
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Este dugc chuyén ngay sang budc thuy phédn béng céch hoa tan trong THF
(3 mL) va metanol (1 mL), sau ¢ LiOH 2N (1 mL) dugc bd sung va dugc
khudy & nhiét do trong phong trong 3 gid. Hén hop dugc pha lodng bing nudc
va etyl axetat, pha hitu co dugc tach sau d6 dugc c6 dudi ap suat giam dé tao ra
rac-1-{[(2R,3S,4R,5S)-3~(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-xyclopropancarboxylic
(65,2 mg, 67,2%) dudi dang bot mau tring ngd. HRMS (ES*) m/z Theo tinh
toan dbi véi CosHyClLF,N305 + H [(M+H)*]: 550,1471, theo thuc té: 550,1471.

Vi du 326

Piéu ché [1-(4-hydroxy-piperidin-4-ylmetyl)- 1H-pyrazol-3-yl]-amit cta axit
rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

M. W. 645,578 C;3,H36C1F2NgO»

Hdn hop cua axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (500 mg, 1,0
mmol), tert-butyl este clia axit 4-(3-amino-pyrazol-1-ylmetyl)-4-hydroxy-
piperidin-1-carboxylic (592 mg, 2,0 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',n'-
tetrametyluroni hexaflophosphat (HATU, 593 mg, 1,5 mmol) va iPr,NEt (0,718
mL, 4 mmol) trong CHZCIZV (50 mL) dugc khudy & nhiét do trong phong qua
dém. Sau d6 hon hgp dugc pha lodng bing CH,Cl, va rira bang nudce, nudc mudi.
Pha hiru co duge tach, lam khé bang NaySO4 va loc. Sau d6 hdn hop duoc ¢ va
tinh ché bing phép sic ky cot nhanh (1-100% etyl axetat/heptan) dé tao ra tert-
butyl este cla axit rac-4-(3-{[(2R, 3S,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-
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flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
pyrazol-1-ylmetyl)-4-hydroxy-piperidin- 1 -carboxylic duéi dang bdt mau tring
(480 mg, 64,4%).

Hop chét dugc dua ngay t&i budc khir bao vé biang cich hoa tan trong
dung dich chira 30% TFA trong diclometan (3 mL) va duoc khudy & nhiét do
trong phong trong 3 gid. Hon hop dugc pha lodng bing (cic) NaHCO; va
diclometan va pha hitu co dugc tach, sau d6 dugc co dudi ap sudt giam dé tao ra
dau, du ndy dugc tinh ché nho xir Iy (triteration) véi etyl axetat va heptan dé
tao ra bot mau tring [1-(4-hydroxy-piperidin-4-ylmetyl)-1H-pyrazol-3-yl]-amit
cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (370 mg, 64,3%). HRMS
(ES*) m/z Theo tinh todn dbi véi C3HisCLFoNgO, + H [(M+H)']: 645,2318,
theo thyc té: 645,2315.

Vi dy 327

Diéu ché (2-axetyl-thiophen-3-yl)-amit ctia rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

M. W. 590,52 Cy9H27CLLF2N30,S

Hon hop cua axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), 1-(3-aminothiophen-2-yl) etanon (140 mg, 0,98 mmol), 2-(7-
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azabenzotriazol-1-yl)-n,n,n',n'-tetrametyluroni hexaflophosphat (HATU, 243,3
mg, 0,64 mmol) va iPr;,NEt (0,3 mL, 1,67 mmol) trong CH,Cl, (5 mL) duoc
khudy & nhiét do trong phong qua dém. Sau d6 hdn hop dugc pha loing bing
CH,Cl; va rira béng nudce, nude mubi. Pha hitu co duge tich, lam khéd bing
Na;SO4 va loc. Sau d6 hdn hop dugc ¢6 va tinh ché biang phép séc ky c6t nhanh
(1-100% etyl axetat/heptan) dé tao ra (2-axetyl-thiophen-3-yl)-amit cua axit rac-
(2R,35,4R,58)-3-(3-clo-2-flo-phenyt)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bdt mau tring nga (40 mg,
15,8%). HRMS (ES*) m/z Theo tinh todn d6i véi CaeHpCLF;N;0,S + H
[(M+H)"]: 590,1242, theo thuc té: 590,1244.

Vi du 328

Piéu ché (2-carbamoyl-thiophen-3-yl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic

M. W. 591,507 Cy3H26C1,F2N4O2S

Hdn hop cua axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), amit cla axit 3-aminothiophen-2-carboxylic (160 mg, 1,1 mmol), 2-(7-
azabenzotriazol-1-yl)-n,n,n',n"-tetrametyluroni hexaflophosphat (HATU, 243,3
mg, 0,64 mmol) va iPr,NEt (0,3 mL, 1,67 mmol) trong CH,Cl, (5 mL) dugec
khudy & nhiét do trong phong qua dém. Sau d6 hén hgp dugc pha lofing bing

CH,Cl, va rta bang nudc, nuéc muodi. Pha hitu co duge tach, lam khoé bang
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Na,;SO4 va loc. Sau d6 hdn hop duge cb va tinh ché bing phép sic ky cot nhanh
(1-100% etyl axetat/heptan) dé tao ra (2-carbamoyl-thiophen-3-yl)-amit cua axit
rac-(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)  -4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang b6t mau tring nga (15,8
mg, 6,2%). HRMS (ES*) m/z Theo tinh toan ddi véi CasHasClLF2N4O,S + H
[(M+H)"]: 591,1195, theo thuc té: 591,1191.

Vi du 329
Diéu ché [1-((S)-3-dimetylamino-2-hydroxy-propyl)-1H-pyrazol-3-yl]-amit cta
axit rac-(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

F
N — N—
|

Cl

M. W. 633,57 C3;H36Cl2F2N6O;

Hdn hop ctia axit rac-(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (200 mg, 0,43
mmol), (S)-1-(3-amino-pyrazol-1-yl)-3-dimetylamino-propan-2-ol (158 mg,
0,86 mmol), 2-(7-azabenzotriazol-1-yl)-n,n,n',;n'-tetrametyluroni
hexaflophosphat (HATU, 243,3 mg, 0,64 mmol) va iPr,NEt (0,3 mL, 1,67
mmol) trong CH,Cl, (10 mL) dugc khudy & nhiét do trong phong qua dém. Sau
d6 hén hop dugc pha loang bang CH,Cl, va rira bing nude, nudc mudi. Pha hitu
co duoc tach, lam kho b'?lng Na,SO4 va loc. Sau d6 hén hop duge ¢b va tinh ché
bing phép sic ky cot nhanh (1-100% etyl axetat/heptan) dé tao ra [1-((S)-3-
dimetylamino-2-hydroxy-propyl)-1H-pyrazol-3-yl]-amit  cila  axit rac-
(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano  -5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang bot mau tring nga (63,2 mg,
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43,6%). HRMS (ES*) m/z Theo tinh todn dbi v&i CiHisClLF-NsO, + H
[(M+H)*]: 633,2318, theo thuc té: 633,2313.

Vidu 330
Diéu ché (5)-1 -(3-amino-pyrazol-1-yl)-3-dimetylamino-propan-2-ol

HO

H N~ AN

— /N\

M. W. 184,24 CgH;sN4O

Hop chét ((S)-1-dimetylamino-3-(3-nitro-pyrazol-1-yl)-propan-2-ol duoc
diéu ché bing phan ung véi 3-nitro-1-(R)-1-oxiranylmetyl-1H-pyrazol (0,8 g,
4,73 mmol), ruou isopropyl ( 6 mL), va dimetylamin (4 mL, 8 mmol, 2 M trong
dioxan) trong cic diéu kién vi séng & 130°C trong 15 phat. Hon hop duge chiét
bing diclometan va nudc. Lép hitu co dugce tach va dung méi dugce lam bay hoi
duéi 4p sudt giam tao ra (S)-1-dimetylamino-3-[1,1-dimetyl -2-(3-nitro-pyrazol-
1-yl)-etoxy]-propan-2-ol (0,76 g, 75,2%). Hop chit dugc khir duéi trong cac

dieéu kién dudi day

Hbdn hop cua (S)-1-dimetylamino-3-[1,1-dimetyl-2-(3-nitro-pyrazol-1-yl)-
etoxy]-propan-2-ol (0,76 g, 3,54 mmol), etyl axetat (30 mL), etanol (30 mL)
dugc bd sung vao binh Parr véi 10% Pd/C (0,14 g) va dugc dua vao khi hydro
(20 psi) (137,9 kPa) trong 2 gi&r trong cac diéu kién thiét bj Parr Shaker. Xt ly
bang cach loc qua gidy loc mang thuy tinh, dung méi duge loai bé dudi ap suét
giam d& tao ra (S8)-1-(3-amino-pyrazol-1-yl)-3-dimetylamino-propan-2-ol dudi

dang diu (0,62 g, 96,1%).
Vi du 331

Piéu ché 3-nitro-1-(R)-1 -oxiranylmetyl-1H-pyrazol

-534-



M. W. 169,14 C¢H7N;0;3

Hdn hop cia 3-nitro-1H-pyrazol (0,76g, 6,72 mmol), (S)-(+)-glyxidyl-3-
nitrobenzensulfonat (2 g, 7,72 mmol), xesi cacbonat (5,6 g, 17,16 mmol) va
DMF (30 mL) dugc khudy & 25°C trong 16 gid. Sau d6 hén hop duge pha lodng
bing etyl axetat va nudc (3x), pha hiru co dugc tach, rira bing NaHCO; (bdo
hoa) 1am khé bing Na,SOs, va loc. Sau d6 han hop duogc ¢ va duge tinh ché
béng phép sic ky cot (cot Analogix 40-120 g, 1-100% EtOAc/heptan tao ra san
phim 3-nitro-1-(R)-1-oxiranylmetyl-1H-pyrazol dudi dang chit rin mau tring

nga co sap (0,89 g, 78,8%).
Vidu 332

Diéu ché (4-hydroxycarbamoyl-phenyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

OH
O NH

M. W. 601,48  C;30H3Cl,F2N4O5

Thém NH,OH.HCI (18 mg, 0,26 mmol), EDCI (33 mg, 0,17 mmol),
HOBT (21 mg, 0,15 mmol) va NEt; (0,036 mL, 0,26 mmol) vao dung dich chira
axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl) -4-
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Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic dugc diéu
ché trong Vi du 232 (50 mg, 0,09 mmol) trong N,N-dimetylformamit (2 mL).
Hén hop phén tmg dugc gia nhiét & 80°C trong 48 gid. Hon hop dugc lam ngudi
dén nhiét do trong phong, va phan bd giira etyl axetat va nuée. Lép hiru co duge
tach, va 16p nude dugce chiét bang etyl axetat. Cac 16p hitu co dugc két hop, rira
béng nude, nude mudi, lam khod béng MgSO,, va duge cb. Phan con lai duoc
tinh ché bang prep-HPLC d8 tao ra (4-hydroxycarbamoyl-phenyl)-amit ctia axit
rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic duéi dang chét rin mau tring (24
mg, 47%).

HRMS (ES+) m/z Theo tinh toan dél vi1 CsoHsCLF,NLOs+H [(M+H)+]Z
601,1580, theo thuc té: 601,1577.

Vi du 333

Piéu ché (4-metansulfonylaminocacbonyl-phenyl)-amit clia axit rac-
(2R,3 S;4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic

&k

M. W. 663,57  C31H30ClF2N4O4S

Dung dich chtra axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic duoc didu ché trong Vi du 232 (0,14 g, 0,24 mmol) va CDI (97
mg, 0,6 mmol) trong N,N-dimetylformamit (5 mL) dugc gia nhiét & 60°C trong

2 gid, sau d6 thém hén hop clia metansulfonamit (0,14 g, 1,43 mmol) va NaH
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(60% trong dau khoang, 63 mg, 1,58 mmol) vao dung dich nay, hdn hop nay
dugc khudy & nhiét do trong phdng trong 2 gid. Hon hop thu duge dugce khudy &
nhiét do trong phong trong 1 gid, sau d6 rét vao nudc. Hon hop duge axit hod
t&i “pH” 1-2 bang cach bd sung dung dich nuéc HCI, sau d6 phan bé giita etyl
axetat va nudc. Lop hitu co dugce tach, va 16p nude duge chiét bing etyl axetat.
Céc 16p hitu co duge két hop, rira bing nude, nude mudi, lam khé bing MgSOs,
va dugc cd. Phén con lai dugc tinh ché bang phép sic ky (EtOAc) dé tao ra (4-
metansulfonylaminocacbonyl-phenyl)-amit cua axit rac-(2R,38S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic duéi dang chét rin mau tring (11 mg, 7%).

HRMS (ES*) m/z Theo tinh todn ddi véi C3;H3oCLF2N4O4S+ H [(M+H)"]:
663,1406, theo thuc té: 663,1407.

Vi du 336

Diéu ché metyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

NH

F O/
%
ey
D\

£ N

M. W. 600,50  C31H9Cl,F;N30;

Theo céch tuong tu véi phuong phap dugc moé ta trong Vi du 1le, axit
trifloaxetic axit  rac-(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché
trong Vl’.dl.l 98¢ (0,5 g, 0,89 mmol) dugc phan Ung vdi metyl 4-aminobenzoat

(0,24 g, 1,6 mmol), HATU (0,61 g, 1,6 mmol) va iPr,NEt (0,39 mL, 2,2 mmol)
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trong CH,Cl, ¢ nhiét dd trong phong dé tao ra metyl este cua axit rac-4-
{[(2R,38,4R,58S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino }-benzoic duéi dang chét rin mau

trang (0,14 g, 27%).
Vi du 337

Diéu ché axit rac-4-{[(2R,3S,4R,58S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic

F O§!NH
j NH
o]] v
- OO,
M. W. 586,46  Cs;0Hy7ClF2N30;

Thém dung dich nuée (1 N) chira NaOH (3 mL, 3 mmol) va metanol (1
mL) vao dung dich chira metyl este cia axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino }-benzoic dugc diéu ché trong Vi du 336 (125 mg, 0,21 mmol)
trong tetrahydrofuran (3 mL). Hon hop phan tmg dugc gia nhiét & 80°C trong 2
gid, va d6 “pH” clia dung dich duge diéu chinh t6i 5 bang dung dich nudc HCL.
Hén hop duge chiét etyl axetat hai 1in. C4c chét chiét hiru co hén hop dugc rira
béng nudce, nudc mudi, 1am khd béng MgSOs, va dugc cb dé tao ra axit rac-4-
{[(2R,385,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic duéi dang chét rén mau

trang (90 mg, 73%).

Vi du 338
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Diéu ché metyl este cla axit rac-4-{[(2R,3R,4R,58)-3-(3-clo-4-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

M. W. 600,50  C31H9ClF2N30;3

Theo cach tuong tu voi phuong phap dugc mé ta trong vi du 1le, axit
trifloaxetic ~ axit  rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc didu ché
trong Vi du 69¢ (0,25 g, 0,43 mmol) dugc phan (ing v4i metyl 4-aminobenzoat
(0,12 g, 0,8 mmol), HATU (0,29 g, 0,43 mmol) va iPr,NEt (0,19 mL, 1,1 mmol)
trong CH,Cl, & nhiét d6 trong phong dé tao ra metyl este cua axit rac-4-
{[(2R,3R,4R,58S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic dudi dang chat rin mau
tring (0,125 g, 48%).

Vi du 339

Diéu ché axit rac-4-{[(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

O4 OH

M. W. 586,46  C;30H27CLLF2N3053
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Thém dung dich nude (1 N) chia NaOH (9 mL, 9 mmol) va metanol (3
mL) vao dung dich chira metyl este cia axit rac-4-{[(2R,3R,4R,5S)-3-(3-clo-4-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-benzoic dugc diéu ché trong Vi du 338 (0,11 g, 0,18 mmol)
trong tetrahydrofuran (9 mL). Hon hop phan tmg dugc gia nhiét & 80°C trong 2
gio, va d6 “pH” cla dung dich dugc diéu chinh téi 5 bing dung dich nuéc HCIL
Hbdn hop duoc chidt bing etyl axetat hai 1an. Cac chét chiét hitu co hén hop
dugc rira béng nudc, nude mudi, 1am khd b'ﬁmg MgSOq, va dugce ¢o dé tao ra axit
rac-4-{[(2R,3R4R,58)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic dudi dang chét rén
mau tring (0,1 g, 94%).

Vi du 340

Diéu ché metyl este cia axit rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-

amino }-benzoic

M. W. 626,95 C3 1H30BI‘CIFN3O3

Theo cach tuong tu véi phuong phap dugec mé ta trong vi du le, axit
trifloaxetic axit rac-(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dwoc diéu ché trong Vi du
66¢ (0,44 g, 0,74 mmol) dugc phan ing vdi metyl 4-aminobenzoat (0,1 g, 1,32
mmol), HATU (0,3 g, 0,4 mmol) va iPr,NEt (0,32 mL, 1,8 mmol) trong CH,Cl,
& nhiét do trong phong dé tao ra metyl este cla axit rac-4-{[(2R,3R,4R,5S)-3-(3-
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brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-cacbonyl]-amino}-benzoic duéi dang chét rin mau tring (0,17 g, 37%).
Vi du 341

Diéu ché axit rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

Oy OH

M. W. 612,92 C3oH23BI‘C1FN3O3

Thém dung dich nuéc (1 N) chira NaOH (9 mL, 9 mmol) va metanol (3
mL) vao dung dich chira metyl este cua axit rac-4-{[(2R,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-benzoic dugc diéu ché trong Vi du 340 (0,15 g, 0,25 mmol)
trong tetrahydrofuran (9 mL). Hon hgp phan tmg duoc gia nhiét & 80°C trong 2
gio, va d§ “pH” cua dung dich dugc diéu chinh t6i 5 bing dung dich nuéc HCL
Hén hop dugc chiét bang etyl axetat hai 14n. Cac chit chiét hitu co hén hop
duoc rira béng nudce, nude mudi, 1am khod béng MgSO4, va duoc cd dé tao ra axit
rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]}-amino}-benzoic dudi dang chét rén
mau tring (90 mg, 60%).

Vi du 342

Diéu ché metyl este ciia axit rac-4-{[(2R,3S,4R,5 S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -

benzoic
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Cl, FogNH

x>
%
SOR

cl N
M. W. 582,5 C;3;H;30CLL,FN;04

Theo cach tuong ty véi phuong phdp dugc md ta trong vi du 1le, axit
trifloaxetic axit rac-(2R,3S,4R,5S)-3—(3-clo-2-ﬂo-phenyl)-4-(4-clo-pheny1)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic dugc diéu ché trong Vi du
26¢ (0,38 g, 0,55 mmol) duoc phan tng v&i metyl 4-aminobenzoat (0,33 g, 2,2
mmol), HATU (0,38 g, 1 mmol) va iPr,NEt (0,29 mL, 1,7 mmol) trong CH,Cl,
& nhiét d6 trong phong dé tao ra metyl este clia axit rac-4-{[(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-benzoic duéi dang chét rdn mau tréng (0,11 g, 34%).
Vi du 343

Diéu ché axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -benzoic

Os OH

Cl. F o NH

%
/@ " »

cl N
M. W. 568,47 C30H25C1,FN3 03

Thém dung dich nudce (1 N) chira NaOH (6 mL, 6 mmol) va metanol (2
mL) vao dung dich chira metyl este cia axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

cacbonyl]-amino}-benzoic duoc didu ché trong Vi du 342 (95 mg, 0,16 mmol)
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trong tetrahydrofuran (6 mL). Hon hop phan mg duoc gia nhiét & 80°C trong 2
gio, va d6 “pH” cua dung dich dugc diéu chinh téi 5 bing dung dich nude HCL.
Hén hop dugc chiét etyl axetat hai 1an. Cac chéit chiét hitu co hén hop dugc rira
béng nudc, nude mudi, lam khé b?mg MgSO0s, va dugc cb dé tao ra axit rac-4-
{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic dudi dang chét rin mau
tring (80 mg, 86%).

Vi du 344

Piéu ché metyl este cla axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-

amino }-benzoic

Ci. F

o§_:NH

cl F \\N
M. W. 640,56  C34H33CLF2N;0;

Theo céach tuong ty v&i phuong phép duge md ta trong Vi du le, axit
trifloaxetic axit  rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-carboxylic dugc diéu
ché trong Vi du 102¢ (0,41 g, 0,66 mmol) dugc phan Gng v6i metyl 4-
aminobenzoat (0,2 g, 1,3 mmol), HATU (0,45 g, 1,2 mmol) va iPr,NEt (0,29
mL, 1,7 mmol) trong CH,Cl, & nhiét d6 trong phong dé tao ra metyl este cia
axit rac-4-{[(2R,385,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

dudi dang chat rin mau tréng (0,17 g, 41%).

Vi du 345

-543-



21212

Diéu ché axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino} -

benzoic

Cl. F o NH

(o] F \\N
M. W. 626,53 C33 H3,C1,F2N304

Thém dung dich nudc (1 N) chira NaOH (3 mL, 3 mmol) va metanol (1
mL) vao dung dich chira metyl este cla axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-cacbonyl]-amino }-benzoic dugc diéu ché trong Vi du 344 (0,16 g,
0,24 mmol) trong tetrahydrofuran (3 mL). Hon hop phéan tmg dugc gia nhiét &
80°C trong 2 gidy, va d§ “pH” cua dung dich dugc diu chinh téi 5 bing dung
dich nuéc HCI. Hon hop duge chiét etyl axetat hai 14n. Cac chét chiét hitu co
hén hop dugc rira bing nude, nude mudi, lam khé bing MgSOs, va duge cd dé
tao ra axit rac-4-{[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino}  -benzoic
dudi dang chét ran mau tring (0,14 g, 90%).

Vi du 346

Diéu ché axit rac-[4-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -pyrazol-
1-ylmetyl)-4-hydroxy-piperidin-1-yl]-axetic
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M. W. 703,62 C;3sH33CLF2N¢O4

Hon hop cua [1-(4-hydroxy-piperidin-4-ylmetyl)-1H-pyrazol-3-yl]-amit
cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (80 mg, 0,12 mmol) dugc
hoa tan trong DMF (3 mL) véi xesi cacbonat (100 mg, 0,31 mmol) sau d6 t-
butyl axetat (0,1 mL, 0,677 mmol) dugc bd sung, khudy 16 gid & 25°C. Hon hop
phan tmg dugc pha lodng bing etyl axetat va tich bing nudc (3x), 16p hitu co
duoc lam kho béng Na2S04, loc va duoc co dudi ap suit giam. Hdn hop duoc
tinh ché bang phép sic ky cot dao pha (20-95% axetonitril/ nudc) ¢ tao ra hop
chit tert-butyl este ctia axit [4-(3-{[(2R,38§,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-pyrazol-1-ylmetyl)-4-hydroxy-piperidin-1-yl}-axetic (68 mg, 74,7%).

Hop chét dugc dua ngay téi budc khir bao vé bang céch hoa tan trong
dung dich chtta 30% TFA trong diclometan (3 mL) va dugc khudy & nhiét d6
trong phong trong 16 gid. Hén hop duge ¢6 dudi ap sudt giam, sau d6 hép thu
trong ety axetat va (cac) NaHCO3, tach 16p hitu co, c6 dudi ap suit giam tao ra
hop chét axit rac-[4-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -pyrazol-
1-ylmetyl)-4-hydroxy-piperidin-1-yl]-axetic (41,2 mg, 65,4%). HRMS (ES*)
m/z Theo tinh toan d6i v&i CssHssCLF,NgOs+ H [(M+H)"]: 703,2373, theo thuc
té: 703,2376.
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Vi du 347

Phan tmg nhom trung tdm

duogc tién hanh védi cac phan
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theo cach phan tmg néu trong Céc vi du 325, 326 va 327

hodc bang cac didu kién két hop truyén théng nhé sir dung BOP, HBTU, CDI,

DIC, EDCI, ho#c cac phuong phap di biét khac, bao gbm bao vé N-pyrolidin

bing BOC dbi véi cac phin it phan tmg.
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R = CH,CH,OH, CH,CF,, CH,CH,CH,S(=0),Me

Céc hop chét dugc diéu ché theo cach tuong tw voi phuong phap dugc md

ta trong Vi du 143 bing phan tmg cia

v&i cac amin dudi day

H F F
F

’
QO LN.)¢O or LNJO

NH, NH, NH
Ba chat ban dau d6 co thé dugc diéu ché tur
H
N0
7

NH,

Bing cach N-alkyl hoa vdi alkyl thp dugc thé alkyl halogenua hodc este alkyl
thip cong metansulfonic va bazo tuong tw nhu NaH trong DMF.

Vi du 349
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Thir nghiém hoat tinh in vitro

Ai lyc cta céc hop chét dé e ché su tuong tac gilta cac protein p53 va
MDM?2 dugc x4c dinh bang thir nghiém HTRF (phét huynh quang thoi gian hoa
tan dong nhat) trong d6 MDM2 dich GST gén két véi peptit tuong ddng véi
vung tuong tic MDM2 cta p53 (Lane et al.). Gin két cta protein GST-MDM2
va p53-peptit (biotinyl hoa trén dau t4n cing N cia nd) dugc dang ky boi FRET
(truyén ning lugng cong hudng huynh quang) gitta khang thé khang GST danh
déu (Eu) Europi va Allophycocyanin lién hgp streptavidin- (APC).

Thir nghiém duge tién hanh trong céac dia day bing 384 giéng (Costar) véi
thé tich tong 14 40 uL chra:90 nM biotinylat peptit, 160 ng/ml GST-MDM2, 20
nM streptavidin-APC (PerkinElmerWallac), 2 nM khéng thé khang GST danh
diu Eu (PerkinElmerWallac), 0,2% albumin huyét thanh thai bo (BSA), | mM
dithiothreitol (DTT) va 20 mM chét dém nudc mudi Tris-borat (TBS) nhu sau:
thém 10 uL gébm GST-MDM2 (640 ng/ml 1am viéc) trong chdt dém phan ung
vao mdi giéng. Thém 10 uL cac hop chit pha lodng (pha lodng ty 1€ 1:5 trong
chit dém phan img) vao mbi giéng, trén bang cach lic. Thém 20 ul p53 peptit
biotinyl hod (180 nM lam viéc) trong chat dém phéan ng vao mdi giéng va tron
béng mdy lic. 4 & 37°C trong 1 gié. Thém 20 uL hdn hop khang thé khang GST
danh ddu Eu va streptavidin-APC (6 nM Eu-anti-GST va 60 nM streptavidin-
APC lam viéc) trong chét dém TBS véi 0,2% BSA, lic & nhiét dé trong phong
trong 30 phut va doc nhd s6 déng diu déc dia TRF-capable & 665 va 615 nm
(Victor 5, Perkin ElmerWallac). Néu khéng chi dinh, cac chét phan Ung dugc

mua cua Sigma Chemical Co.

Théng sb hoat tinh ctia mét sb hop chit trong céc hop chét vi du biéu hién

1a ICsp :bsa:0,02% la nhu sau:

Sé vi du 1Cs0 :bsa:0,02%
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YEU CAU BAO HO

1. Hop chit ¢6 cong thic

trong d6
X duoc chon tir nhom gém c6 H, F, Cl, Br, I, xyano, nitro, etynyl,
xyclopropyl, metyl, etyl, isopropyl, vinyl va metoxy;
Y 132 mdt dén bdn nhém ddc 1ap duogc chon tir nhém gém ¢coH, F, Cl, Br, I,
CN, OH, nitro, C1-6 alkyl, xycloalkyl, C1-6 alkoxy, C2-6 alkenyl, xycloalkenyl,
C2-6 alkynyl, aryl, hetereoaryl, di vong, COOR’, OCOR’, CONR’R”,
NR’COR”, NR”SO;R’, SO;NR’R” va NR’R”, trong d6
R’ va R” dgc 1ap duge chon tir H, C1-6 alkyl duoc thé hodc khong duogc
thé, C3-10 xycloalkyl duogc thé hodc khong dugc thé, C2-6 alkenyl dugc thé
ho#c khong dugc thé, C5-10 xycloalkenyl dugc thé hoic khéng dugc thé, aryl
duoc thé hodc khéng duoc thé, hetereoaryl dugc thé hoic khéng duoc thé
hoic di vong duoc thé hodc khéng dugc thé; va
trong trudng hop R’ va R** ¢ thé doc 1ap lién két dé tao ra clu trac vong dugc
chon tir xycloalkyl dugc thé hoic khong duoc thé, xycloalkenyl dugc thé hoic
khong dugc thé, heteroaryl duoc thé hodc khong duoc thé hoic di vong dugc thé

hoic khong dugc thé;
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mdt trong R, va R, duge chon tir nhém gdm cé C1-6 alkyl, C1-6 alkyl
duoc thé, C2-6 alkenyl, C2-6 alkeny! dugc thé, aryl, aryl duoc thé, heteroaryl,
heteroaryl duoc thé, di vong, di vong duoc thé, xycloalkyl, xycloalkyl dugc
thé, xycloalkenyl va xycloalkenyl duec thé va nhém con lai 13 hydro hodc
C1-6 alkyl,

R3 1a H hodc C1-6 alkyl;

mdt trong R4 va Rs duge chon tir nhém gbém c6 C1-6 alkyl, C1-6 alkyl
duoc thé, C2-6 alkenyl, C2-6 alkenyl dugc thé, aryl, aryl dugc thé, heteroaryl,
heteroaryl dugc thé, di vong, di vong duge thé, xycloalkyl, xycloalkyl dugc thé,
xycloalkenyl, va xycloalkenyl dugc thé va nhém con lai 14 hydro;

R¢ va Ry dugc chon tir nhém gbm c6 (CH2)n-R’, (CH2),-NR’R”, (CH,),-
NR’COR”, (CH),-NR’SO,R”, (CH,),-COOH, (CH,),-COOR’, (CHz)n-CONR’R”;
(CH)»-OR’, (CH2)n-SR’, (CH3)a-SOR’, (CH2),-SO2R’, (CH,),-COR’, (CHa).-
SOsH, (CH,),-SONR’R”, (CH2),-SONR'R”, (CH2CH20)m-(CH2)n-R’,
(CHCH,0)n~(CH2)-OH, (CH2CH20)m~(CH2):-OR’, (CH2CH2O)m-(CH2)o-NR'R”,
(CH2CH:0)m~(CH2),-NR’COR?”, (CH2CH20)m~(CH2),-NR’SO2R”,
(CH,CH0)m-(CH2),-COOH,  (CH;CH0)-(CH,)i-COOR’,  (CH2CH0)m-
(CH,),-CONR’R”, (CH2CH;0)m-(CH,)»-SO2R’, (CH,CH,0)-(CH;),-COR’,
(CH2CH20)m~-(CH2)»-SONR’R”,  (CH2CH20)m-(CH2)n-SO,NR’R”,  (CH2),-
(CH,CH20)n-(CH2)»-R’, (CHa),-(CH,CH,0)in-(CH2),-OH, (CH),-
(CH,CH20)m-(CH2),-OR’, (CH2)p-(CH2CH20)im-(CH2).-NR’R”, (CHy),-
(CH:CHO)n-(CH2)-NR’COR”,  (CHz)p-(CHCH20)ur(CH2)-NR’SO:R”,  (CHy),-

(CH,CH20)n~(CH2)a-COOH,  (CH2)p-(CH,CH20)n-(CH2),-COOR’,  (CHy),-
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(CHCH0)m-(CH-CONR'R”,  {CHa)p-(CH;CH,O)-(CH2),-SOR’,  (CHp),-
(CH2CH20)m~(CH,)5-COR’,  (Cl2)p-(CH2CH0)m-(CH,)-SONR’R”,  (CHa),-
(CH2CH,0)n-(CH2),-SO.NR’R”, -COR’, -SOR’ va SO,R’ trong d6 R’ va R’ ¢
cung dinh nghia nhu x4c dinh ¢ trén;

m, n va p doc 1ap 1a tir 0 dén 6;
va mubi duge dung va este ctia chung.
2. Hop chit theo diém 1, trong d6 hop chét nay cé cong thirc

R7
OxN—Rrs

II
trong d6

X dugc chon tt nhém g(“)m cé H, F, Cl, Br, I, xyano, nitro, etynyl,
xyclopropyl, metyl, etyl, isopropyl, vinyl va metoxy;

Y la mét dén bén nhom ddc 14p dugc chon tir nhom gém coH,F,Cl,BrI,
CN, OH, nitro, C1-6 alkyl, xycloalkyl, C1-6 alkoxy, C2-6 alkenyl, xycloalkenyl,
C2-6 alkynyl, aryl, hetereocaryl, di vong, COOR’, OCOR’, CONR’R”,
NR’COR”, NR”SO2R’, SO;NR’R” va NR’R” trong d6

R’ va R” doc lap dugc chon tir H hodc C1-6 alkyl dugc thé ho#c khong

duoc thé, C3-10 xycloalkyl duge thé hodc khéng dugc thé, C2-6 alkenyl duogc
thé hodc khdng dugce thé, C5-10 xycloalkenyl duoc thé hoic khong dugc thé,

aryl duogc thé hoic khong duge thé, hetereoaryl dugc thé hodic khéng dugc thé
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hodc dj vong dugce thé hodc khéng dugc thé, va trong d6 R’ va R” ¢6 thé doc lap
lién két dé tao ra cAu trac di vong dugc chon tir xycloalkyl dugc thé hoic khéng
dugc thé, xycloalkenyl dugc thé hodc khong duge thé, heteroaryl dugce thé hodc
khéng duoc thé hodc di vong dugc thé hoic khéng duoc thé;

R; dugc chon tir nhém gdm c6 C1-6 alkyl, C1-6 alkyl dugc thé, C2-6
alkenyl, C2-6 alkenyl dugc thé, aryl, aryl dugc thé, heteroaryl, heteroaryl
dugc thé, di vong, di vong duoc thé, xycloalkyl, xycloalkyl dugc thé,
xycloalkenyl va xycloalkenyl dugc thé;

Rz 1a hydro hodc C1-6 alkyl,

Rj 1a H hodc C1-6 alkyl;

Rs dugc chon tir nhém gdm cé C1-6 alkyl, C1-6 alkyl dugc thé, C2-6
alkenyl, C2-6 alkenyl duogc thé, aryl, aryl dugc thé, heteroaryl, heteroaryl duoc
thé, dj vong, di vong dugc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl va
xycloalkenyl dugc thé;

R41a hydro;

Rs va Ry dugc chon tir nhém gém c6 (CH2)s-R’, (CH2)a-NR’R”, (CH)),-
NR’COR”, (CHz)»-NR’SO;R”, (CH2),-COOH, (CH),-COOR’, (CHy)-
CONR'R”, (CH2)i-OR’, (CH:)-SR’, (CH,):-SOR’, (CHp)-SO:R’, (CH,),-COR’,
(CHp):-SO3H, (CH2)-SONR’R”,  (CHp)-SO:NR’R”, (CH,CH;O)u(CHy)-R’,
(CHCH,0)-(CH2)p-OH,  (CH2CH20)m-(CH2)a-OR’,  (CH,CH,0)~(CHy),-
NR’R”, (CH:CH20)m-(CH3)s-NR’COR”,  (CH,CH,O)n,-(CH,),-NR’SO,R”,
(CH2CH20)i-(CH2)s-COOH,  (CH2CH;0)~(CH,),-COOR’>,  (CH,CH20) -

(CH2)»-CONR’R”,  (CH2CH20)m~(CH2)s-SO2R’,  (CH2CH20)m-(CH,)s-COR”,
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(CH2CH0)m-(CH2)s-SONR’R”,  (CHCH,0),-(CH2),-SO.NR’R”,  (CHy),-
(CH2CH20)m-(CH,),-R”, (CHa)p- (CH2CH,0)n~(CH;),-OH, (CH),-
(CH,CH,0)m~(CH,),-OR”, (CH2)p-(CH,CH,0)m-(CH2)n-NR’R”, (CHy),-
(CHCH;0)m-(CH2)-NR’COR”,  (CH,)p~(CH,CH,O)-(CH2):-NR’SOR”, (CH,),-
(CH2CH20)m~(CH2)s-COOH,  (CHy),~(CH2CH20)i-(CH,),-COOR’,  (CHy),-
(CHCH0)m(CH2)=CONR’R”,  (CH2)y-(CH2CH,0)m-(CHp)i-SO:R’,  (CHy),-
(CH2CH20)m-(CH2)s-COR’,  (CHa)p-(CH,CH20)m~(CH2)a-SONR’R”,  (CHy),-
(CH,CH20)im-(CH2)x-SO,NR’R”, -COR’, -SOR’ va SO,R’ trong d6 R’ va R” ¢6
cung dinh nghia nhu x4c dinh & trén;

m, n, va p doc 1ap 14 tir 0 dén 6;
va mudi duge dung va este ciia chung,

3. Hop chét theo diém 2, trong do:

X 1aF, Cl hoic Br;

Y 14 mét dén hai nhém dde 1ap dugce chon tir nhém gém ¢cOH, F, Cl, Br, I,
CN, OH, nitro, C1-6 alkyl, xycloalkyl, C1-6 alkoxy, C2-6 alkenyl, C5-10
xycloalkenyl va C2-6 alkynyl,

R; dugc chon tir nhém gdém c6 C1-6 alkyl, C1-6 alkyl duoc thé, C2-6
alkenyl, C2-6 alkenyl duogc thé, aryl, aryl dugc thé, heteroaryl, heteroaryl dugc
thé, di vong, di vong dugc thé, xycloalkyl, xycloalkyl dugc thé, xycloalkenyl va
xycloalkenyl duoc thé;

R»1a hydro;

R3 la H‘;
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Rs dugc chon tir nhém gdm ¢ aryl, aryl duoc thé, heteroaryl va heteroaryl
duoc thé;

R41a hydro;

R va Ry dugc chon tir nhém gdm co (CH2)n-R’, (CH2)n-NR’R”, (CHy),-
NR’COR”, (CH),-NR’SO;R”, (CH,),-COOH, (CH,),-COOR’, (CHa).-
CONR’R”, (CH2):-OR’, (CH2)s-SR’, (CH2),-SOR’, (CH,);-SO.R’, (CHy)a-
COR’, (CH,),-SOsH, (CH.).-SONR’R”, (CH,),-SO,NR’R”, (CH,CH;0)q-
(CHR’, (CH:CH20)im-(CHz)e-OH,  (CH2CH;O)i-(CH,)p-OR’,  (CH2CH2O)i-
(CH)rNR'R”,  (CH2CH20)m-(CH2)xNR’COR”,  (CH,CH,0)-(CHa)-NR’SO:R”,
(CH2CH20)m~(CH2).-COOH,  (CH,CH,0)m-(CH2),-COOR’,  (CH,CH,0),-
(CH,),-CONR’R”, (CH;CH;0)m-(CH:),-SO2R’, (CH;CH,0)n-(CH2)a-COR’,
(CH2CH20)m-(CH;),-SONR’R”, (CH2CH,0)m-(CH2),-SONR’R”,
(CH2CH20)m-(CH2)n-R’,  (CH2)p-(CH2CH20)m~(CH)-OH,  (CHz)y<(CH;CHO)r-
(CH)-OR’,  (CHy)(CH:CH:O)r-(CH2):-NR'R”,  (CHp)y-(CH2CH,O)i(CHy),-
NR'COR”, (CHz)y(CH2CHO)n-(CH2)-NR’SO,R”,  (CH2)p~(CH2CH,0)-(CHy),-
COOH, (CH,),~(CHCH20)n~(CH2):-COOR’,  (CH2)p-(CH2CH20)m-(CHy),-
CONR'R”, (CHz)p-(CH;CH;0)m~-(CH3)s-SO:R’,  (CHy)p-(CH;CH,0)~(CHy)o-
COR’, (CH2)p-(CH2CH20)-(CH2)s-SONR’R”,  (CH2)p~(CH,CH20)-(CHy),-
SO;NR’R”, -COR’, -SOR’ va SO,R’, trong d6

R’ va R” doc lap dugc chon tir H, hodc C1-6 alkyl dugc thé hoac
khéng dugc thé, C3-10 xycloalkyl dugc thé hodc khong dugc thé, C2-6
alkenyl dugc thé hodc khéng duogc thé, C5-10 xycloalkenyl dugc thé hoic

khong duoc thé, aryl duogc thé hoac khéng dugc thé, heteroaryl dugc thé hoidc
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khéng duge thé, hoic di vong duoc thé hodc khong dugc thé, va trong d6 R’
va R” con c6 thé doc lap lién két dé tao ra cdu trac vong dugc chon tir
xycloalkyl dugc thé hoic khong dugc thé, xycloalkenyl dugc thé hoc khéng
duge thé, heteroaryl dugc thé hoic khong duoc thé hodc di vong dugc thé
hoiic khong dugc thé;
m, n va p doc lap 12 0 dén 6; va
mubi dugc dung va este cla ching.
4. Hop chét theo diém 2, trong do:
X 1a F, Cl hodc Br;
Y 12 nhém thé mét 14n duge chon tir H hoidc F; va
R; dugc chon tr nhém goém c6 C1-6 alkyl, C1-6 alkyl duogc thé, C2-6
alkenyl, C2-6 alkenyl dugc thé, di vong, di vong dugc thé, xycloalkyl,
xycloalkyl dugc thé, xycloalkenyl va xycloalkenyl dugc thé.
5. Hop chét theo diém 2, trong d6:

R; 14 C1-6 alkyl dugc thé ¢ cong thuc

trong d6 ca Rg Ry 13 metyl, hoic lién két dé tao ra nhém xyclopropyl, xyclobutyl,
xyclopentyl hoac xyclohexyl;
Riola (CH2)m-Riy;

m 1a 0, 1 hodc 2;
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Ri1 duge chon tir hydro, hydroxyl, C1-6 alkyl, C1-6 alkoxy, aryl, aryl
duoc thé, hetereoaryl, heteroaryl dugc thé, di vong hodc di vong dugc thé,
R;1a H;
R;1a H;
Rs 1a phenyl duogc thé dugc chon tir:

w

W IaF, Cl hoic Br;

V 1a H hoéc F;

R4 1a hydro;

mdt trong Re va Ry 1a hydro va nhom con lai 1a (CH,).-R’;

nla 0 hodc 1 va

R’ dugc chon tir aryl, aryl dugc thé, hetereoaryl, heteroaryl dugc thé, di
vong hoic dj vong dugc thé.
6. Hop chit theo diém 1, trong d6 hop chit nay dugc chon tir nhém gbm co:

(2-morpholin-4-yl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(2-morpholin-4-yl-etyl)-amit cta axit (2R,3R,4R,5S)-3-(3-clo-phenyl)-4-

(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,
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dimetylamit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,5S)-3-(3-clo-phenyl)-
4~(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-morpholin-4-yl-2-oxo-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-
cacbonitril,

rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-oxo-2-pyrolidin-1-yl-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-
cacbonitril,

rac-(2S,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-
propyl)-5-[4-(2-hydroxy-etyl)-piperazin-1-cacbonyl]-pyrolidin-3-cacbonitril,

(4-hydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-pyrolidin-1-yl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic.

(2-piperazin-1-yl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-

4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,
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metyl este cia axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-
butyric,

axit (S)-2-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-
(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-3-metyl-butyric,

(1-hydroxymetyl-xyclopropylmetyl)-amit ctia axit rac-(2R,3R,4R,5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(1-hydroxymetyl-xyclobutylmetyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3,3-dimetyl-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl) pyrolidin-2-carboxylic,

(2,2-dimetyl-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(28,3R,4R,5R)-4-(3-clo-phenyl)-3-(4-clo-phenyl)-2-(2,2-dimetyl-propyl)-
5-((S)-2-hydroxymetyl-pyrolidin-1-cacbonyl)pyrolidin-3-cacbonitril,

2-(3,4-dimetoxy-phenyl)etyl amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((R)-1-hydroxymetyl-3-metyl-butyl)-amit  axit (2S,3S,4S,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-35-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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(3-hydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-pheny1)-4-xyano-5-(2,2—dimetyl-propyl)-pyrolidin—2—carboxylic,

[2-(cis-2,6-dimetyl-morpholin-4-yl)-etyl]-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

(2-xyclopropyl-etyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cta axit rac-(3-{[(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -propy1)-
carbamic,

(3-amino-propyl)-amit clia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(1-axetyl-piperidin-4-ylamino)-propyl]-amit clia axit rac-
(2R,3R,4R,55)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

(3-hydroxy-propyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

(3-hydroxy-propyl)-amit ctia axit rac-(2R,3R,4R,5R)-5-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

(3-hydroxy-propyl)-amit ctia axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-2-metyl-pyrolidin-2-carboxylic.

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-

phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclopentylmetyl-pyrolidin-2-carboxylic,
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(2-hydroxy-1,1-dimetyl-etyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3-hydroxy-2,2-dimetyl-propyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[2-(2-hydroxy-etoxy)-etyl]-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(2-axetylamino-etyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3-imidazol-1-yl-propyl)-amit cta axit rac-(2R,3$,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-4-hydroxy-3-metyl-butyl)-amit cia axit rac-(2R,3S,4R,58)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

Xyclopropylmetoxy-amit ctia axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[2-((S)-2,2-dimetyl-[1,3]dioxolan-4-yl)-etyl]-amit cla axit rac-(2R,3R,4R,

58)-3,5-bis-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

-562-
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((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3,5-bis-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl) -4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-isobutyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(1-etyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3R,4R)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5,5-dietyl-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl) -4-(4-clo-phenyl)-4-xyano-5-isopropyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-

phenyl) -4-(4-clo-phenyl)-4-xyano-5-xyclohexyl-pyrolidin-2-carboxylic,

-563-
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((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-tert-butyl-3-
(3 -clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,385,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

((S)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-4-(4-brom-
phenyl)-3-(3-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-4-(4-flo-phenyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-xyano-4-(2,4-diclo-phenyl)-5-(2,2-dimetyl-propy!)-pyrolidin-2-

carboxylic,

-564-
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((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2S,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-xyclohexylmetyl-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cla axit rac~(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(2,3-diflo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-brom-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic va

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-brom-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-565-
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((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-3-(3-flo-pheny!)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-ﬂo-phenyl)—4-xyano-5-(2,2-dimetylfpropyl)-pyrolidin—2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2S,3R,4R,5S)-3-(3-brom-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-4-xyano-3-(3,4-diclo-phenyl)-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)—4-(4-c10-2-ﬂo-phenyl)—4-xyano-5-(2,2-dimetyl-propyl)—pyrolidin—2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(4-brom-
thiophen-2-yl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,

-566-
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((R)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit clia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit ctia axit (2R,3R,4R,5S)-3-(3-clo-4-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cuia axit rac-(2R,3R,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic

-567-



21212

((R)-3,4-dihydroxy-butyl)-amit cQia axit rac-(2R,3R,4R,55)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

((S)-3,4-dihydroxy-butyl)-amit clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-pheny!)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic,

((5)-3,4-dihydroxy-butyl)-amit cia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic,

((R)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2,3-trimetyl-butyl)-pyrolidin-2-
carboxylic,

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-but-3-enyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-butyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ciia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metyl-2-phenyl-propyl)-pyrolidin-

2-carboxylic,

-568-
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((S)-3,4-dihydroxy-butyl)-amit clia axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-(5-clo-2-metoxy-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(quinolin-3-ylmetyl)-amit cia axit rac(2R,3R,4R,58)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

4-hydroxy-benzylamit ctia axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-
clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-etyl-butyl)-amit cta axit rac-(2R,3R,4R,5S)-3-(3-clo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-5-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-4-(4-clo-2-flo-
phenyl)-3-[5-clo-2-(2-hydroxy-etoxy)-phenyl]-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

tert-butyl este cla axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-piperidin-1-carboxylic,

axit piperidin-4-ylamit trifloaxetic cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-569-
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(1-metansulfonylpiperidin-4-yl)-amit ctia axit rac-(2R,38S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic,

(1-metyl-cacbonyl-piperidin-4-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(1-benzoyl-piperidin-4-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

isopropylamit ctia axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-piperidin-1-carboxylic.

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit (2R,3S,4R,
5§)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic khong dbi ximg,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2S,3R,48S,
5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-

propyl)-pyrolidin-2-carboxylic khéng dbi xtmg,
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{1-[2-metyl-2-((R)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl }-amit cta
axit rac-(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -
5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic,

{1-[2-((R)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-
yl}-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(1-{2-[(R)-2-hydroxy-3-(3-hydroxy-propylamino)-propoxy]-2-metyl-
propyl}-1H-pyrazol-3-yl)-amit cua axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo- |
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(1-{2-[(R)-2-hydroxy-3-(2-hydroxy- 1 -hydroxymetyl-etylamino)-
propoxy]-2-metyl-propyl}-1H-pyrazol-3-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

{1-[2-metyl-2-((S)-1-oxiranylmetoxy)-propyl]-1H-pyrazol-3-yl }-amit ctia
axit rac-(2R,35,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano -
5-(2,2-dimetylpropyl)-pyrolidin-2-carboxylic,

{1-[2-((S)-3-amino-2-hydroxy-propoxy)-2-metyl-propyl]-1 H-pyrazol-3-
yl}-amit cha axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

{1-[2-((S)-2,3-dihydroxy-propoxy)-2-metyl-propyl]-1H-pyrazol-3-yl}-
amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-

4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

-571-
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{1-[2-((S)-3-dimetylamino-2-hydroxypropoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl)-amit clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-

flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

axit rac-{(S)-3-[2-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
pyrazol-1-yl)-1,1-dimetyl-etoxy]-2-hydroxy-propylamino} -axetic,

{1-[2-((5)-2-hydroxy-3-metylamino-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl }-amit ctia axit rac-(2R,3$,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)pyrolidin-2-carboxylic,

{1-[2-((R)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]- 1 H-
pyrazol-3-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[1-((R)-2,3-dihydroxy-propyl)-1H-pyrazol-3-yl]-amit cua axit rac-
(2R,3R,4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-etyl)-1H-pyrazol-3-yl]-amit cta axit rac-(2R,3R,4R,55)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-2,3-dihydroxy-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-572-



21212

((S)-2,3-dihydroxy-propyl)-amit cta axit rac-(2S,3S,4S,5R)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[1-((R)-2,2-dimetyl-[1,3]dioxolan-4-yImetyl)-1H-pyrazol-3-yl]-amit  cua
axit rac-(2R,3R,4R,585)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

2-triflometyl-benzylamit cta axit rac-(2R,3R,4R,58)-3-(3-clo-phenyl)-4-
(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

4-(2-oxo-pyrolidin-1-yl)-benzylamit cua axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

(tetrahydro-pyran-4-ylmetyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

(3-hydroxy-2-hydroxymetyl-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-
(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[2-(2-amino-etoxy)-etyl]-amit cla axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3-metansulfonyl-propyl)-amit cia axit rac-(2R,3R,4R,5S)-3-(3-clo-
phenyl)-4-(4-clo-phenyl)-4-xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-573-
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(2-metansulfonyl-etyl)-amit cia axit rac-(2R,3R,4R,55)-3-(3-clo-phenyl)-
4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cla axit rac-4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-xyclohexylamino-1-carboxylic,

mubi cia axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
trans-xyclohexylamin trifloaxetic,

rac-4-{[(2R,38S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -trans-xyclohexyl -
N-metansulfonamit,

rac-4-{[(2R,35,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4- .
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -trans-xyclohexyl -
N-metansulfonamit,

rac-4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-trans-xyclohexyl -
(1,1-dioxo0)-2-isothiazolidin,

rac-4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-35-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -trans-xyclohexyl -
ure

N-[1-(2-hydroxy etyl)-piperidin-4-yl]amit cia axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic

-574-



21212

amit cua axit rac-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
piperidin-1-sulfonic,

axit rac  3-{4-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-
axetic,

rac 3-{ 4-[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-N,N-bis-
(2-metoxy-etyl)-axetamit,

rac 3-{4-[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-N,N-bis-
(2-hydroxy-etyl)-axetamit,

rac 3-{4-[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl }-N-(3-
metoxy-propyl)-axetamit,

rac 2-{4-[(2R,385,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl} -axetamit,

rac  (25,3R,45,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-[4-(2-morpholin-4-yl-2-oxo-etyl)-piperazin-1-cacbonyl]-
pyrolidin-3-cacbonitril,

rac 2-{4-[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbony!}-piperazin-1-yl } -N-[2-((S)-

2,2-dimetyl-{1,3]dioxolan-4-yl)-etyl]-axetamit,
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rac  2-{4-[(2R,38,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperazin-1-yl}-N-((S)-3,4-
dihydroxy-butyl)-axetamit,

metyl este clia axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-
4-yl}-axetic va

mudi hydroclorua cta axit rac {1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-pheny])-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
piperidin-4-yl}-axetic.
7. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém gbm co:

rac 2-{1-[(2R,35,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1}-axetamit,

rac 2-{1-[(2R,385,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1}-N,N-bis-(2-
hydroxy-etyl)-axetamit,

rac 2-{1-[(2R,385,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-yl } -N-(2-
hydroxy-etyl)-N-metyl-axetamit,

rac 2-{1-[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-35-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-piperidin-4-y1} -N-(2-

hydroxy-propyl)-axetamit,

-576-



21212

tert-butyl este cia axit rac {[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-axetic,

mudi cta axit triflo axetic cong rac {[(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-axetic,

carbamoylmetyl-amit ciia axit rac (2R,3$,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

mubi axit triflo axetic cong {[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-axetic,

etyl este cua axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
benzoic,

(3-carbamoyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

tert-butyl este ctia axit rac 3-{[(2R,3S,4R,5S)-3-(3-Clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic.

axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-

4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic,
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(3-hydroxymetyl-phenyl)-amit clia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

tert-butyl este cua axit rac (3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-propyl)-carbamic,

(3-amino-propyl)-amit cia axit rac (2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(aminosulfonyl-amino)-propyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

tert-butyl este cla axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic,

tert-butyl este cta axit rac 4-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic,

etyl este cia axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
benzoic,

(2-carbamoyl-phenyl)-amit ctia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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(4-carbamoyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

etyl este cla axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino} -
benzoic.

axit rac 4-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

axit rac 2-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

(3-xyano-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-hydroxy-2-metyl-propyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

2-hydroxy-2-metyl-propyl este cua axit rac 3-{[(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
cacbonyl]-amino}-benzoic,

(3-metansulfonylamino-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-

2-carboxylic,
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(1H-tetrazol-5-ylmetyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3-uredo-propyl)-amit ca axit rac (2R,38,4R,58S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(3-metylsulfanyl-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(3-metansulfonyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

(3-metansulfinyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

axit  3-{[(2R,3S,4R,585)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -benzoic,

(3-carbamoyl-phenyl)-amit cta axit (2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[3-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2 -flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[4-(1H-tetrazol-5-yl)-phenyl]-amit cda axit rac (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2 -flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(4-amino-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-axetylamino-phenyl)-amit cia axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

etyl este cua axit rac 2-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
thiazol-4-carboxylic,

(1,3-dioxo-2,3-dihydro-1H-isoindol-5-yl)-amit cua axit rac
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic,

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

(4-metylsulfanyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic.
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(4-metansulfonyl-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

tert-butyl este cla axit 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
benzoic,

axit  4-{[(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

axit  4-{[(2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-3-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -benzoic,

(4-carbamoyl-phenyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-carbamoyl-phenyl)-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-metansulfonylamino-phenyl)-amit cua axit rac (2R,3S,4R,55)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic,

(4-triflo-metansulfonylamino-phenyl)-amit cla axit rac (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[3-(1-metyl-1H-tetrazol-5-yl)-phenyl}-amit cta axit rac (2R,3R,4R,5S)-4-
(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic,
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[3-(2-metyl-1H-tetrazol-5-yl)-phenyl]-amit cta axit rac (2R,3R,4R,5S)-4-
(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

(6-0x0-1,6-dihydro-pyridin-3-yl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

[4-(1H-tetrazol-5-yl)-phenyl}-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[4-(2-metyl-1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3R,4R,5S)-4-
(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[4-(1-metyl-1H-tetrazol-5-yl)-phenyl]-amit cta axit rac (2R,3R,4R,5S)-4-
(4-clo-2-flo-phenyl)-3-(3-clo-2-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

etyl este cua axit rac 5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-

flo-benzoic,
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[3-(1H-tetrazol-5-yl)-phenyl}-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[3-(1H-tetrazol-5-yl)-phenyl]-amit cta axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(4-carbamoyl-3-clo-phenyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[3-clo-4-(1H-tetrazol-5-yl)-phenyl]-amit cua axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

(4-flo-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic (3-
flo-phenyl)-amit cua axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic.

(3-clo-phenyl)-amit cda axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-clo-phenyl)-amit cda axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

tert-butyl este cia axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-flo-benzoic,
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(4-etylcarbamoyl-3-flo-phenyl)-amit cua axit rac (2R,3S,4R,58)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic,

axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-flo-benzoic,

(6-metoxy-pyridin-3-yl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

metyl este cuia axit rac 3-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-
amino }-metyl)-benzoic,

metyl este cua axit rac 4-({[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-metyl)-benzoic,

(4-clo-phenyl)-amit cta axit rac (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

(4-clo-phenyl)-amit ctua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

(4-clo-phenyl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic.

metyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-

metoxy-benzoic,

-585-
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axit rac 3-({[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-metyl)-benzoic,

axit rac 4-({[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-metyl)-benzoic,

(4-axetylamino-phenyl)-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(4-axetylamino-phenyl)-amit  cua  axit(2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(4-metansulfonyl-phenyl)-amit cta axit (2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(4-metansulfonyl-phenyl)-amit cua axit (2S,3R,4S,5R)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

axit rac 4-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl}-amino } -2-metoxy-
benzoic,

metyl este cua axit rac 5-brom-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-

amino }-2-metoxy-benzoic,

-586-
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metyl este cla axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-cacbonyl]-amino } -2-
metyl-benzoic

metyl este cua axit rac 2-Clo-4-{[(2R,38S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-
(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic.

metyl este cua axit rac 4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -2-
triflometyl-benzoic,

axit rac 4-{[(2R,38S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-2-metyl-benzoic,

axit rac 2-Clo-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -benzoic,

[4-(2H-[1,2,4]triazol-3-yl)-phenyl]-amit cla axit rac (2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[4-(5-0x0-2,5-dihydro-1H-[1,2,4]thiazol-3-yl)-phenyl]-amit cia axit rac
(2R,3S,4R,585)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(5-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-587-
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((S)-3,4-dihydroxy-butyl)-amit cla axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-xyclopropyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-3-metyl-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(tetrahydro-pyran-4-ylmetyl)-
pyrolidin-2-carboxylic

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,38,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-
2-carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-
2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit  cia  axit rac-(2R,3S,4R,5S)-5-(2-
benzyloxycacbonyl-2-metyl-propyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-

phenyl)-4-xyano-pyrolidin-2-carboxylic,

-588-
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((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-metoxycacbonyl-2-metyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dietyl-butyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-metyl-butyl)-pyrolidin-2-
carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-2,6-
diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

((5)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3R,4R,5S)-4-(4-clo-2,5-
diflo-phenyl)-3-(3-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-589-
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((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metoxy-2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2-etyl-2-hydroxymetyl-butyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-metyl-oxetan-3-ylmetyl)-pyrolidin-
2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-etyl-oxetan-3-ylmetyl)-pyrolidin -
2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-metyl)-
pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclopropyl-metyl)-

pyrolidin-2-carboxylic,

-590-
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((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclobutylmetyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cua axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-dimetyl-butyl)-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohex-3-
enylmetyl)-pyrolidin-2-carboxylic

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-hydroxymetyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic.

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,58S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[4-(2-hydroxy-etoxy)-2,2-dimetyl-

butyl]-pyrolidin-2-carboxylic,

-591-
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((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(4-azido-2,2-
dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-pyrolidin-
2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-(4-amino-
2,2-dimetyl-butyl)-3-(3-clo-2-flo-pheny!)-4-(4-clo-2-flo-phenyl)-4-xyano-
pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-axetyl-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
pheny1)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-metansulfonylamino-2,2-dimetyl-
butyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-5-(4-benzoyl-
amino-2,2-dimetyl-butyl)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(5-metyl-furan-2-yl)-
propyl]-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[3-(4-metoxy-phenyl)-2,2-dimetyl-

propyl]-pyrolidin-2-carboxylic,

-592-
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((S)-3,4-dihydroxy-butyl)-amit ctia axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-
1,2,3,6-tetrahydro-pyridin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-pheny!)-4-(4-
clo-2-flo-phenyl)-4-xyano-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-butyl)-amit cta axit rac-(2R,3S,4R,5S)-5-[2-(1-benzyl-
piperidin-4-yl)-2-metyl-propyl]-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-pheny!)-4-
Xyano-pyrolidin-2-carboxylic

((S)-3,4-dihydroxy-butyl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-(3,6-dihydro-2H-pyran-4-y1)-2-
metyl-propyl]-pyrolidin-2-carboxylic.

((S)-3,4-dihydroxy-butyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-[2-metyl-2-(tetrahydro-pyran-4-yl)-
propyl]-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit rac-(2R,38,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit (2R,3S,4R,58)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-dimetyl-
propyl)-pyrolidin-2-carboxylic,

((8)-3,4-dihydroxy-4-metyl-penty!)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic,

-593-
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((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cta axit (2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-
2-carboxylic,

((8)-3,4-dihydroxy-4-metyl-pentyl)-amit ctia axit rac-(2R,3S,4R,5S)-3-(3-
clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexyl-metyl)-
pyrolidin-2-carboxylic,

(((S)-3,4-dihydroxy-4-metyl-pentyl)-amit cua axit 2R,3S,4R,5S)-3-(3-clo-
2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-
pyrolidin-2-carboxylic,

rac-(2§,3R,485,5R)-4-(3-cloro-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-(3-hydroxy-azetidin-1-cacbonyl)-pyrolidin-3-cacbonitril,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit rac-(2R,3S,
4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-
2,2-dimetyl-propyl)-pyrolidin-2-carboxylic

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2R,3S,4R,
58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(3-hydroxy-2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic.

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cua axit rac-(2R,3S,
4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-
2,2-dimetyl-butyl)-pyrolidin-2-carboxylic,

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cia axit (2R,3S,4R,
58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-hydroxy-2,2-

dimetyl-butyl)-pyrolidin-2-carboxylic ,

-594-
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amit cia axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

metyl este cua axit rac-6-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
nicotinic,

rac-6-{[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-N-(2-hydroxy-1,1-
dimetyl-etyl)-nicotinamit,

(6-axetylamino-pyridin-3-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(1-metyl-2-ox0-1,2-dihydro-pyridin-4-yl)-amit cua axit rac-
(2R,35,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic,

(1-metyl-2-o0x0-1,2-dihydro-pyridin-4-yl)-amit cua axit (2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic,

[5-((S)-1,2-dihydroxy-etyl)-pyrazin-2-yl]-amit cua axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl) -pyrolidin-2-carboxylic,

(1-metyl-2-o0x0-1,2-dihydro-pyridin-4-yl)-amit cua axit rac-
(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(4-

hydroxy-2,2-dimetyl-butyl)-pyrolidin-2-carboxylic

-595-
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metyl este cla axit rac-5- {[(2R,35,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -
furan-2-carboxylic.

axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -furan-2-
carboxylic,

amit cua axit rac-5-{[(2R,38S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} - furan-2-
carboxylic,

(6-clo-pyridazin-3-yl)-amit cia axit rac-(2R,3S,4R,55)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(2-metyl-pyridin-yl)-amit ctla axit rac-(2R,3S,4R,58)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[4-(2-hydroxy-etoxy)-phenyl]-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[4-(2-hydroxy-etoxy)-phenyl]-amit cda axit (2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)—4-(4-clo-2-ﬂo-phenyl)-4-xyano-S-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,

-596-
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metyl este cla axit rac-5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-

2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
thiophen-2-carboxylic,

axit rac-5-{[(2R,38S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -thiophen-2-
carboxylic,

axit  5-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-thiophen-2-
carboxylic,

(2-metoxy-pyridin-4-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic

(2-hydroxy-pyridin-4-yl)-amit cia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic.

(4-axetyl-phenyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-
4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic,

[4-(2-brom-axetyl)-phenyl]-amit cda axit rac-(2R,3S,4R,5S)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

[4-(2- dimetylamino-axetyl)-phenyl]-amit cta axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic,

-597-



21212

axit rac-(5-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-4H-
[1,2,4]triazol-3-yl)-axetic,

axit rac-(3-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-pyrazol-1-yl)-
axetic,

(1H-imidazol-4-ylmetyl)-amit clia axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

rac-(25,3R,4S,5R)-4-(3-clo-2-flo-phenyl)-3-(4-clo-2-flo-phenyl)-2-(2,2-
dimetyl-propyl)-5-(2-oxa-6-aza-spiro[3.3]heptan-6-cacbonyl)-pyrolidin-3-
cacbonitril,

axit rac-1-[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl) -
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-azetidin-carboxylic,

(2-[1,2,3]triazol-1-yl-etyl)-amit cua axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(1-carbamoylmetyl-1H-pyrazol-3-yl)-amit cua axit rac-(2R,3S,4R,5S)-3-
(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-
pyrolidin-2-carboxylic

[1-(2-hydroxy-2-metyl-propyl)-1H-pyrazol-3-yl]-amit cta axit rac-(2R,3R,
4R,58)-3-(3-clo-phenyl)-4-(4-clo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-

pyrolidin-2-carboxylic.
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(3-metansulfonylamino-propyl)-amit cua axit rac-(2R,3R,4R,5S)-3-(3-
clo-phenyl)-4-(4-clo-phenyi)-4-xyano-5-(2,2-dimetyl-propy!)-pyrolidin-2-
carboxylic,

{1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl}-amit ctia axit (2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng ddi
xung,

{1-[2-((S)-3-dimetylamino-2-hydroxy-propoxy)-2-metyl-propyl]-1H-
pyrazol-3-yl}-amit cia axit (2S,3R,4S,5R)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-carboxylic khéng ddi
Xung,

axit rac-1-{[(2R,3S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-xyclopropan
carboxylic,

[1-(4-hydroxy-piperidin-4-ylmetyl)-1H-pyrazol-3-yl]-amit cda axit rac-
(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-
dimetyl-propyl)-pyrolidin-2-carboxylic,

(2-axetyl-thiophen-3-yl)-amit cta axit rac-(2R,3S,4R,5S)-3-(3-clo-2-flo-
phenyl) -4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-
carboxylic,

(2-carbamoyl-thiophen-3-yl)-amit ctia axit rac-(2R,3S,4R,58)-3-(3-clo-2-
flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-

carboxylic,
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[1-((S)-3-dimetylamino-2-hydroxy-propyl)-1H-pyrazol-3-yl]-amit ctia axit
rac-(2R,38,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-4-xyano-5-
(2,2-dimetyl-propy!)-pyrolidin-2-carboxylic,

axit rac-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino }-benzoic

axit rac-[4-(3-{[(2R,35,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -pyrazol-
1-ylmetyl)-4-hydroxy-piperidin-1-yl]-axetic.

axit rac-4-{[(2R,38,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

metyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino } -
benzoic,

axit rac-4-{[(2R,3S,4R,5S)-3-(5-clo-2-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

metyl este cla axit rac-4-{[(2R,3R,4R,5S)-3-(3-clo-4-flo-phenyl)-4-(4-
clo-2-flo-phenyl)-4-xyano-5 -(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic,

axit rac-4-{[(2R,3R,4R,585)-3-(3-clo-4-flo-phenyl)-4-(4-clo-2-flo-phenyl)-
4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

metyl este cua axit rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-
flo-phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino} -

benzoic,
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thugc  axit  rac-4-{[(2R,3R,4R,5S)-3-(3-brom-phenyl)-4-(4-clo-2-flo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino}-benzoic,

metyl este cla axit rac-4-{[(2R,3S,4R,58)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
phenyl)-4-xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic,

axit rac-4-{[(2R,38S,4R,58S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-phenyl)-4-
Xyano-5-(2,2-dimetyl-propyl)-pyrolidin-2-cacbonyl]-amino }-benzoic va

metyl este cua axit rac-4-{[(2R,3S,4R,5S)-3-(3-clo-2-flo-phenyl)-4-(4-clo-
2-flo-phenyl)-4-xyano-5-(1-metyl-xyclohexylmetyl)-pyrolidin-2-cacbonyl]-
amino }-benzoic.

8. Dugc phim chira hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 7 cung

Vi céc ta duogc hodc cac chat mang dugce dung.
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