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Sang ché dé cap dén hop chat c6 tac dung chii van thy thé gléng thy thé formyl peptit 1
(formyl peptide receptor like 1 - FPRLI). Sang ché dé cap dén hop chét co cong thuc
chung (I) hodc mudi duoc dung cua no. Sang ché con dé cap dén duoc phim chira hop chit
c¢6 cong thire chung () hodc mubi duge dung ciia nd.
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Linh vie k§ thuit dwoe dé cip

Sang ché dé cap dén din xut ure hoic mudi duge dung ciia n6 hitu ich lam
duoc phadm va c6 tic dung chi véan thy thé giéng thu thé formyl peptit 1 (formyl
peptide receptor like 1) (dudi ddy c6 thé duge viét tit 1a FPRL1), dugc phim chira

dan xuat ure ndy hodc mudi dugce dung cta no.

Tinh trang k¥ thuit ciia sang ché

FPRL1 (thu thé giéng thu thé formyl peptit 1, con duoc goi 1a thu thé
Lipoxin A4, ALXR, va FPR2) la thu thé ghép cip vdi protein G duge phan loai
duéi dang mot loai nhé cia cic thu thé N-formyl peptit (N-formyl peptide
receptor - FPR) boi Murphy va cic dong tac gia. (Tai liéu phi sang ché 1). FPRL1
da dugc phat hién 1a mot thu thé ma gian tiép huy dong canxi dap ing lai néng do
cao cia fMLF (formyl metionin leuxyl phenylalanin peptit).

Su biéu hién cta FPRL1 d3 dugc phat hién & bach cau trung tinh, bach cau
don nhan, t& bao limphd T, té bao dudi gai, v.v., (tai liéu phi sing ché 2), nhung
vai trd ciia FPRLI trong co thé séng 14 phirc tap va do do6, chua duge 1am o mot
cach day du (tai liéu phi sang ché 3). Tuy nhién, & mé hinh pha chin va md hinh
bénh viém khép str dung chudt thiéu FPRL1, da nhan thdy rang cic phan tng nay
tré nén xAu di (tai liéu phi sang ché 4). Do 6, da cho ring FPRL1 gép phin vio
su tiéu viém.

Céc chét trung gian lipit ndi sinh nhu Lipoxin A4 (LXA4) va Resolvin D1
(RvD1) va cac peptit nhu WKYMVm d3 dugc théng bao 1a cac chét chi van gin
két v6i FPRL1 (céc tai lidu phi sang ché 5 va 6).

Céc chit cha van FPRL1 nay c6 thé 1am giam kha nang di chuyén cta bach
ciu trung tinh dap lai véi kich thich bang hoa chét in vitro (c4c tai liéu phi séng
ché 7 va 8). Mac du bach cau trung tinh thuc hién su bao v€ vat chii, ching lam
ton thuong mach mau, gy ra ting kha ning thim thanh mach va phu, tiép theo
giai phong cac yéu té di chuyén dép lai kich thich bang héa chat, va nhd do gop

phan vao chimg viém (tai li€u phi sang ché 9). Do-do, cho rang cac chat chu van
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FPRL1 thé hién tac dung chéng viém.

Vi du, da thira nhan dugc réng cac chit cha van peptit thé hién tac dung uc
ché bénh viém rudt (tai liéu phi sang ché 10), tac dung trc ché bénh viém dudng
ho hép (tai liéu phi sang ché 11), tic dung rc ché bénh nhiém tring mau (tai liéu
phi sang ché 12), va tac dung wc ché trén md hinh ung thu (tai lidu phi sang ché
13). Ciing d3 thira nhn ring QuinC1, mot hop chét c6 khdi lugng phan tir thip
khong phai peptit, trc ché bénh viém phdi do bleomyxin gay ra (tai liéu phi sang
ché 14).

Do d6, FPRLI1 ¢6 thé dugc coi 1a dich cta cac bénh khac nhau nhu bénh
viém, bénh dudong ho hép man tinh, bénh ung thu, bénh nhiém tring mau, céc
triéu ching di img, bénh nhiém retrovirut HIV, rdi loan tudn hoan, bénh viém than
kinh, r6i loan than kinh, chimg dau, bénh do nhiém thé dam ddc, bénh thoai hoa
dang tinh bot, va rbi loan mién dich. Do d6, cac chat chii van FPRL1 c6 thé 1a
chét day trién vong dé diéu tri cac bénh nay.

Céc vi du da biét v& hop chét c6 khdi lugng phén tir thip khong phai peptit
biéu hién hoat tinh cht van FPRL1 bao gdm quinazolinon (tai liéu phi séng ché
15), pyrazolon (tai liéu phi sang ché 16), benzimidazol (tai liéu phi sing ché 17),
aminoazol (cac tai li¢u sang ché 1, 2,3, 4, va 5), spiro[2,4]heptan (tai li€u sang
ché 6), pyridazinon (tai liéu phi sang ché 18), cac axit xycloalkyl va xycloalkenyl-
1,2-dicarboxylic (tai liéu sang ché 7), dihydronaphtalen (tai liéu sang ché 8),
pyrolidin-2,5-dion (tai liéu sang ché 9), va cac din xuat phenyl ure (cac tai liu
sang ché 10, 11, 12, va 13) (céc tai liéu phi sang ché 19 va 20).

Tuy nhién, cdu trac héa hoc co ban clia cic hop chit nay 1a khac véi cdu
triic hoa hoc co ban cia cac hop chét theo sang ché. Can phai hiéu ring cac hop
chét néu trén khong duoc dua vao trong yéu cau bao hd clia sang ché nay.
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Ban chét k§ thuét ciia sang ché

Hién nay, chua phat hién hop chit nao ma c6 tac dung chi van FPRL1 ndi
tr6i lam chét diéu tri hodc phong cac tinh trang bénh 1y khac nhau dugce mo ta trén
day va c6 thé duogc sir dung lam duoc phdm dép tmg mot cach diy da.

Muc dich ctia sang ché 1a d& xuét hop chit ¢ tac dung chu van FPRLI.

Céc tac gia sang ché da thuc hién cac nghién ciru chuyén sau va da phat
hién ra ring hop chét ure c6 cong thirc chung (I) duéi day (hop chéit nay co thé
duogc goi 1a hop chét (1)) hodc mubi dugce dung ctia n6 co tac dung chi van FPRL1
ndi trdi va dap tng mot cach day du lam dugc phim, va do do, sang ché da dugc
tao ra.

Do @6, cac doi tugng ctia séng ché 1a nhu sau.
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[1] Hop chét c¢6 cong thirc chung (I) hoic mudi duge dung ctia no:

147
Ar‘1f “ N 4
g/ ,\: N-R! (D

Ar? Ré‘* R3

trong do trong cong thuc (I), Ar' 1a nhém phenyl tity ¥ ¢6 (c4c) phén tir thé, nhém
di vong thom ¢6 5 canh tity ¥ ¢6 (c4c) phan tir thé, nhém di vong thom c6 6 canh
ty v ¢6 (c4c) phdn tir thé, hoic nhom di vong thom c¢6 hai vong ¢6 8 hodc 9
nguyén tr va tiy y cd (cac) phén tir thé;

Ar? 12 nhom phenyl tity ¥ ¢ (céc) phan tir thé (ngoai trir nhém phenyl chi
dugc thé bang (cac) nguyén tir halogen), nhém di vong thom ¢ 5 canh tly y ¢6
(cac) phan tir thé, nhém di vong thom c6 6 canh tiry y co (cac) phan tir thé, hoic
nhém di vong thom ¢6 hai vong c6 8 hodc 9 nguyén tir va tiy y ¢6 (c4c) phén tir
thé;

X 14 nhém duge chon tir nhdm bao gdm cac hop chét néu trong muc a), b),
Va C) sau:

a) nguyén tir oxy hodc nguyén tir lvu huynh,

b) NR*, va

c) NOR4, trong do6,
khi X 14 hop chét néu trong muc b) hoic c), R* 12 nguyén tir hydro, nhém phenyl
tily ¥ ¢6 (cac) phan tir thé, nhom di vong ty ¥ c6 (céc) phan tir thé, hoic nhom
Cp.6 alkyl tlly ¥ ¢6 (cac) phan tir thé;

R! 12 nguyén tir hydro, nhém hydroxy, nhém Ci alkoxy tiy ¥ ¢ (céc)
phén tir thé, hodc nhém C ¢ alkyl tity y ¢6 (c4c) phén tir thé;

R? va R® doc 1ap voi nhau 1a nguyén tir hydro hoic nhém Cy4 alkyl tiy y
¢6 (c4c) phan tir thé hodc ciing nhau tao ra nhém C,.¢ alkylen; va

mdi nguyén tir cacbon dugc danh diu bang diu hoa thi 1 nguyén tir cacbon
khoéng dbi xing].

[2] Hop chét theo muc [1] hodc mudi duge dung ciia no, trong d6
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trong cong thire (I), Ar* 1a nhém duoc chon tir nhém bao gdm céc hop chét
co céng thirc A1), A2), A3), A4), AS), A6), A7), AB), A9), va A10) sau:

A2) A3) Ad) A5)
w! 3
N W w4 W3
N Ay QU L
AB) A7) » A8) » A9) A10) e
AEAIN Y WA WA & S
m P P

trong d6 néu Ar” 1a hop chét c6 cong thire A2), W' 1a nguyén tr nito hogc
CH tly y dugc thé bang nguyén tir hydro, bang nguyén tir halogen, hodc bing
nhém C ¢ alkyl tity ¥ ¢6 (cac) phan tir thé;

néuAr’ 1a hop chét ¢6 cong thirc A2), W? 1a CH hoic nguyén t nito;

néu Ar” 12 hop chit c6 cong thirc A3), A4), A5), hodc A6), W 1a nguyén tir
oXy, nguyén tir luu huynh, hoic NH iy y duoc thé bang nhém C,¢ alkyl;

néu Ar’ 1a hop chét c6 cong thirc A3), A4), hoic A6), W* 1a CH hoic
nguyén tr nito;

néu Ar® 1a hop chat c¢6 cong thirc A7), W’ 1a CH,, nguyén tir oxy, hodc
nguyén tir luu huynh;

néu Ar* 12 hop chét c¢6 cong thirc A7), W° 1a C=0, CH,, CF,, CHOH, NH
tily y dwoc thé bang nhém C alkyl, SO, SO,, nguyén ttr oxy; hodc nguyén tir luvu
huynh;

néu Ar’ 1a hop chét c6 cong thirc A8), W’ 1a NH tuy y duge thé bang nhém
Ci.6 alkyl hodc C=0;

néu Ar” 12 hop chit c6 cong thirc A8), W 1a C=0 v6i W’ 1a NH tiy ¥ duge
thé bang nhém Cj alkyl va W® 1a NH tiy y dugc thé bing nhém Cp alkyl véi
W’ 1a C=0;

néu Ar” 1a hop chit ¢6 cong thirc A10), W’ 1a nguyén tit nito hodc N=0;

néu Ar’ 12 hop chit c6 cong thirc Al), A2), A3), Ad), hoic AS5), RS Ia
nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém xyano, nhém C;
alkyl tlty y ¢6 (cac) phén tir thé, nhom C,.¢ alkoxy tlly y ¢6 (c4c) phin tir thé,

-7-
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nhém Cy6 axyl tiy ¥ ¢6 (cac) phan tir thé, nhém C alkylsulfanyl tity ¥ ¢6 (céc)
phan tir thé, nhém C,4 alkylsulfinyl ty y ¢6 (cac) phin tir thé, nhom Cig
alkylsulfonyl tity y ¢6 (cac) phan tir thé, nhom di vong tity ¥ ¢6 (cac) phan tir thé,
-CONR'"RM, hozc -NR'R", trong d6 néu R® 1a -CONR''R" hoic -NR'R!, R*®
12 nguyén tir hydro, nhém C ¢ alkyl tily ¥ ¢6 (céc) phan tir thé, nhém C;.6 axyl tuy
¥ ¢6 (c4c) phan tir thé, hoic nhém Cyg alkylsulfonyl tity ¥ ¢6 (c4c) phan tir thé va
R” 12 nguyén tir hydro hoic nhém C, alkyl tily ¥ c¢6 (cac) phan tir thé, hodc R'°
vaR! cung nhau tao ra nhém Cs_y¢ heteroxycloalkyl;

néu Ar” 12 hop chit ¢6 cong thirc Al), A2), A3), Ad), A5), A6), A7), A8),
A9), hoic A10), R” 1a nguyén tir hydro, nguyén tir halogen, nhom C,¢ alkyl tuy y
¢6 (cac) phén tir thé, hodc nhom C ¢ alkoxy tiy v ¢6 (c4c) phan tir thé;

néu Ar” 14 hop chét c6 cong thirc A1), A7), A8), hodc A10), R® 1a nguyén tir
hydro, nguyén tr halogen, hoic nhém C,_¢ alkyl tity ¥ ¢6 (cac) phan tir thé;

| néu Ar’ 1a hop chit co cong thirc A9), R 1a nguyén tir hydro hodc nhém C,.

6 alkyl;

néu Ar” 1a hop chét ¢ cong thirc A7), m bing 0 hodc 1; va

néu Ar” 1a hop chét c6 cong thic A8), n bang 0 hoic 1;
| v6i diéu kién néu Ar® 1a hop chét c6 cong thirc A1), td hop cac phan tir thé
R®, R’ va R® khong bao g6m t& hop nguyén tir hydro va nguyén tir halogen.
[3] Hop chét theo muc [2] hodic mudi dugc dung ciia nd, trong d6

trong cong thirc (I), Ar' 1a nhém dugc chon tir nhém bao gdm céc hop chét
co6 cong thuc B1), B2), B3), B4), BS), B6), B7), B8), B9), B10), B11), va B12)

sau:



24377

B1) B2)
R13
M o
R1ZNF R12 Wi R12J\
B6) B7)
W%)\ Wi3 14
12 R
<<:/\>’W13 R12—</W12 R _<\ W13 W13
— R15
B10) B11) B12)
W2 b
R12— W)\ R12_<\f R1z_(/\”)\
N-N N’W12 W2N

trong d6 néu Ar' 1a hop chét ¢ cong thirc B2), B3), B7), B8), B10), B11), hodc
B12), R" 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém xyano,
nhém Cp.6 alkyl tlly ¥ ¢6 (cac) phan tir thé, nhom C,4 alkoxy tlly ¥ ¢6 (cac) phén
tir thé, nhém Cs 4 xycloalkyl tity y ¢6 (céc) phén tir thé, nhém Cs. xycloalkoxy
tity ¥ c6 (cac) phan tir thé, nhom C,¢ axyl tity ¥ ¢6 (cc) phan tir thé, nhém C,.¢
alkenyl tly y c6 (cac) phan tir thé, nhém C,.¢ alkynyl tity ¥ c6 (cac) phén tir thé,
nhom Cp.¢ alkoxycarbonyl, nhém Cy. alkylsulfanyl tity ¥ ¢ (cic) phan tir thé,
nhém Cy4 alkylsulfinyl tity ¥ c¢6 (cac) phan tir thé, nhom C; élkylsulfonyl tuy y
¢6 (c4c) phan tir thé, -CONR''RY, -NR!°R", nhém aryloxy, hodc nhém di vong
tly y ¢6 (cac) phan tir thé, trong d6 néu R' 1a -CONR!’R hogc -NR'R', R 13
nguyén tr hydro, nhom C_¢ alkyl tiy y ¢6 (cac) phé‘m ttr thé, nhém Cigaxyl tuyy
¢6 (cac) phan tir thé, hodc nhém C alkylsulfonyl tity v c6 (cac) phan tir thé va
R' 1a nguyén tir hydro hoic nhém C ¢ alkyl tity ¥ ¢6 (c4c) phan tir thé, hodc R™
vaR! cung nhau tao ra nhom Cs_jq heteroxycloalkyl;

néu Ar' 1a hop chét ¢6 cong thuc B1), R' 1a nguyén tr hydro, nguyén t
halogen, nhém hydroxy, nhém xyano, nhém Cy¢ alkyl tity ¥ ¢6 (cac) phan tir thé,
nhém C ¢ alkoxy tity v ¢6 (cac) phan tir thé, nhom Cs¢ xycloalkyl tiy ¥ c6 (cac)
phan tir thé, nhém Cs_¢ xycloalkoxy tiy ¥ ¢6 (cé4c) phan tir thé, nhom C,.¢ axyl tuy
¥ ¢6 (cac) phén tir thé, nhém C,4 alkenyl tity ¥ ¢6 (cac) phan tir thé, nhém C,
alkynyl tly ¥ c6 (cac) phan tir thé, nhém C176 alkoxycarbonyl, nhém C;g
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alkylsulfanyl tity ¥ ¢6 (cdc) phan tir thé, nhém C alkylsulfinyl tuy y ¢6 (céac)
phan tir thé, nhém C, alkylsulfonyl tiy ¥ c6 (cac) phin tir thé, -CONR'R", -
NR'R!, nhém aryloxy, hodc nhém di vong tlly y ¢6 (cac) phan tir thé, trong d6
néu R 1a -CONR'R" hogc -NR'R!, R 13 nguyén tr hydro, nhém C,¢ alkyl
tlly y ¢6 (cac) phan tir thé, nhom C,¢ axyl tity ¥ ¢6 (cac) phan tir thé, hodc nhém
C .6 alkylsulfonyl tity ¥ c6 (cac) phan tir thé va R'! 1a nguyén tr hydro hodc nhém
Ci.6 alkyl ty ¥ ¢6 (céc) phén tir thé, hodc R'® va R! cung nhau tao ra nhém Cs_j
heteroxycloalkyl, va R" 13 nguyén tir hydro, nguyén tir halogen, nhém hydroxy,
nhém xyano, hodc nhém Cy_¢ alkyl, hodc RZ vaR" ¢co thé cung nhau tao ra nhém
C;.s alkylen hodc nhém C,_, alkylendioxy;

néu Ar' 1a hop chit c6 cong thire B6), R" 1a nguyén tir hydro, nguyén tir
halogen, nhom hydroxy, nhém xyano, hodc nhém C,_¢ alkyl;

néu Ar! 1a hop chit co cong thirc B9), R" va RP doc 1ap véi nhau 1a
nguyén tr hydro, nguyén tir halogen, nhém xyano, nhém Ci4 alkyl, hodc nhém
Cy.6 alkoxy;

néu Ar' 1a hop chét c6 cong thirc B2), mét trong s cac nhom W' va w'l
languyénuﬁnﬁo,VénhémﬂdaléCI{hoacnguyéluinﬁo;

néu Ar' 1a hop chét c6 cong thirc B6), B7), B8), B9), B10), B11), hoic
B12), \ ARt nguyén tir oxy, nguyén tir lvu huynh, hoic N-R'®, trong d6 néu W'
14 N-R'®, R'® 1a nguyén tir hydro hodc nhém C; ¢ alkyl; va

néu Ar' 1a hop chét c6 cong thuc B6), B7), B8), hodc B9), W' 1a CH hoic
nguyén tir nito.
[4] Hop chét theo muc [3] hodc mubdi dugc dung cua né, trong do

néu Ar’ 1a hop chit c6 cong thirc A1), A2), A3), A4), hoic AS), R® Ia
nguyén tr hydro, nguyén tir halogen, nhom hydroxy, nhém xyano, nhom Ci
alkyl, nhém C,¢ alkoxy, nhém halo-C,¢ alkoxy, nhom Cy¢ axyl, nhém C;¢
alkylsulfanyl, nhém C,.¢ alkylsulfinyl, nhom C,_¢ alkylsulfonyl, nhém di vong tuy
¥ ¢6 (cac) phan tir thé, -CONR'R', hoiac -NR'R", trong d6 néu R® 1a -
CONR'RM hozc -NR'R", R 1a nguyén tir hydro, nhém C, alkyl, nhém C,.
axyl, hodc nhém C,4 alkylsulfonyl va R" 1a nguyén tr hydro hodc nhém C;4
alkyl, hodc R vaRr! cung nhau tao ra nhom Cj_1o heteroxycloalkyl;

-10-
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néu Ar* 12 hop chit c6 cong thitc A1), A2), A3), Ad), A5), A6), A7), AR),
'A%mmAwmfm@w%mmm@@w@mmmgmmmmmwmm@c
nhém Cy_¢ alkoxy;

néu Ar” 1a hop chét c6 cong thirc A1), A7), A8), hodc A10), R® 1a nguyén tir
hydro, nguyén tir halogen, hodc nhom C_g alkyl; va

néu Ar® 12 hop chit c6 cong thirc A9), R’ 1a nguyén tir hydro hodc nhém C,.
¢ alkyl;

v6i didu kién néu Ar® 1a hop chit c6 cong thie A1), td hop cac phin tir thé
R, R’ va R® khong bao gdm td hop nguyén tir hydro va nguyén tir halogen.
[5] Hop chét theo muc [4] hoic mubi dugc dung cta no, trong d6

R'1a nguyén tir hydro, nhém hydroxy, nhém Cy¢ alkyl, nhém C,¢ alkoxy,
nhom halo-C; alkyl, nhom hydroxy C,.¢ alkyl, nhdm carboxy Ci.¢ alkyl, nhém
“carbamoyl Cj alkyl, nhdm mono Ci4 alkylcarbamoyl C;¢ alkyl, nhom di-C;
alkylcarbamoyl C;.¢ alkyl, nhom aminosulfonyl C;¢ alkyl, nhém Ci; alkyl di
vong thom tity y ¢6 (c4c) phan tir thé, hodc nhom phenyl Cy.5 alkyl ty ¥ ¢6 (cac)
phén tir thé;

R? va R? doc 14p véi nhau 1a nguyeén tir hydro hodc nhém C,3 alkyl hoac
cung nhau tao ra nhom C,¢ alkylen;

néu Ar' 12 hop chét ¢6 cong thuc B2), B3), B7), B8), B10), B11), hodc
B12), R'? 1a nguyén tir hydro, nguyén tir halogen, nhom hydroxy, nhém xyano,
nhéom C;¢ alkyl, nhom halo-Cy¢ alkyl, nhom hydroxy C,¢ alkyl, nhom Ci4
alkoxy, nhom Cs_¢ xycloalkyl, nhom C;.¢ xycloalkoxy, nhém C,.¢ axyl, nhém C,g
alkenyl, nhém C, alkynyl, nhém C,.¢ alkoxycarbonyl, nhom C,¢ alkylsulfanyl,
nhém Cp¢ alkylsulfinyl, nhém Cy¢ alkylsulfonyl, -CONR'R", -NR!°R!!, nhém
aryloxy, hodc nhém di vong tiy y cé (cac) phan tir thé, trong d6 néu R' la -
CONR'R" hozc -NR'R", R' 13 nguyén t&r hydro, nhém Ci alkyl, nhém C,.¢
axyl, hoic nhom Ci alkylsulfonyl va R 1a nguyén t& hydro hodc nhém Cj
alkyl, hodc R vaRr" cung nhau tao ra nhdm Cj_j heteroxycloalkyl;

néu Ar' 11 hop chit c6 cong thirc B1), R 1a nguyén tt hydro, nguyén tir
halogen, nhém hydroxy, nhom xyano, nhém Ci¢ alkyl, nhém halo-C¢ alkyl,
nhém hydroxy C;.¢ alkyl, nhom Ci alkoxy, nhom C;¢ xycloalkyl, nhém Cs
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xycloalkoxy, nhém C;¢ axyl, nhém C,¢ alkenyl, nhém C,4 alkynyl, nhom C,
alkoxycarbonyl, nhdm C,¢ alkylsulfanyl, nhém C,¢ alkylsulfinyl, nhom Ci
alkylsulfonyl, -CONR'R", -NR'’R"!, nh6m aryloxy, hodc nhém di vong tiy y ¢6
(c4c) phan tir thé, trong d6 néu R' 1a -CONR'RM hozc -NR'RY, R' 1a nguyén
tr hydro, nhém C,.¢ alkyl, nhém Cy¢ axyl, hodc nhém C,¢ alkylsulfonyl va R"1a
nguyén tir hydro hodc nhém Cy alkyl, hoic R' va R! cung nhau tao ra nhém Cs.
10 heteroxycloalkyl, va R* 1a nguyén tr hydro, nguyén tir halogen, nhém hydroxy,
nhém xyano, hodc nhéom C,_4 alkyl, hodc R"? va R ¢o thé cung nhau tao ra nhém
- Cy.5 alkylen hodc nhom C,., alkylendioxy; va

X 1a nhém duge chon tir nhém bao gém cac hop chit néu trong muc a), b),
va ¢) sau:

a) nguyén tir oxy,

b) NR", va

¢) NOR?, trong do:
khi X 14 hop chét néu trong muc b) hoic ¢), R* 1a nguyén ti hydro, nhém hydroxy
Ci.6 alkyl, nhém phenyl, nhém di vong, hodc nhém Cy_4 alkyl.
[6] Hop chat theo muc [5] hodc mubi duoc dung ciia né, trong do

trong cong thirc (I), Ar® 1a nhém dugc chon tir nhém bao gdm cac hop chét
c6 cong thirc Al), A2a), A3), va A7a):

A1) " A2a) N A3) ATa) g8
Pl S R O o
RO, ROT W2 R? W7 W,

trong d6 néu Ar® 1a hop chit c6 cong thirc A2a), W 1a giéng nhu duogc xdc
dinh & muc [2] néu Ar? 13 hop chét c6 cong thuc A2);

néu Ar” 13 hop chit ¢6 cong thirc A3), W* 1a gidng nhu duge xac dinh &
muc [2] néu Ar* 14 hop chit c6 cong thic A3);

néu Ar? 1a hop chit c6 cong thirc A7a), W° 1a gidng nhu dugc xdc dinh &
muc [2] néu Ar* 13 hop chit c6 cong thirc A7);

néu Ar’ 1a hop chét c6 cong thirc A1), A2a), A3), hodc A7a), R 1a gibng
nhu duge x4c dinh & muc [4] néu Ar® 1a hop chit c6 cong thic Al), A2), A3),
hodc A7);
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néu Ar® 1a hop chit ¢6 cong thitc Al) hodc A7a), R® 1a gidng nhu duge xac
dinh & muc [4] néu Ar” 13 hop chét ¢6 cong thie A1) hodc A7);
néu Ar’ 13 hop chit c6 cong thirc A7a), m 1a gidng nhu dugce xac dinh &
“muc [2] néu Ar® 12 hop chét c6 cong thirc A7);
néu Ar? 14 hop chét c6 cong thirc A1), A2a), hodc A3), R® 1a nguyén tir
hydro, nguyén tir halogen, nhém xyano, nhém C ¢ alkyl, nhém C,_¢4 alkoxy, nhém
halo-Cy.¢ alkoxy, nhém C;¢ axyl, nhdm C,_¢ alkylsulfanyl, nhém Cy_¢
-~ alkylsulfinyl, -CONR'"R", hoic -NR'’R", trong d6 néu R® 1a -CONR'’R" hosc -
NRIR! R 13 nguyén tir hydro, nhém C,¢ alkyl, hodc nhém C,¢ axyl va R"1a
nguyén tir hydro hodc nhom C¢ alkyl, hodc R vaRY ¢6 thé cung nhau tao ra
nhom pyrolidinyl, nhém piperidinyl, nhdm piperazinyl, hodc nhém morpholinyl;
va
néu Ar* 12 hop chét c6 cong thirc A3), W 1a nguyén tir oxy hodc nguyén tir
hru huynh;
v6i didu kién néu Ar” 13 hop chét c6 cong thire Al), th hop cac phén tir thé
R®, R’ vaR® khéng bao gdm tb hop nguyén tir hydro va nguyén tir halogen.
[7] Hop chét theo muc [6] hodc mubi duge dung clia no, trong d6
trong cong thic (1), Ar' 1a nhém duogc chon tir nhdm bab gém cac hop chét
c6 cong thirc B1), B2), B6a), B9a), va Bob):

B1) B2) B6a) BYa) B9b)

R 10
\\ W\ W12 W12 W12
| | 1 R14 R14
i R\ \ | \ |
R12NF R1Z Wi 72N\ N
— R15 R15

trong d6 néu Ar' 13 hop chét ¢6 cong thirc B6a), R' 1a gidng nhu dugc xac
dinh & muc [3] néu Ar' 12 hop chét c6 cong thirc B6);
néu Ar' 12 hop chét c¢6 cong thirc B9a) hodc B9b), R va R 1a gidng nhu
duogc xac dinh & myc [3] néu Ar' 12 hop chit c6 cong thiec BY);
néu Ar' 13 hop chét c6 cong thirc B2), W' va W' 1a gidng nhu dugc x4c
“dinh & muc [3] néu Ar' 1a hop chat ¢6 cong thirc B2);
néu Ar' 12 hop chét ¢6 cong thire B2), R 1a nguyén ti hydro, nguyén tir
halogen, nhom hydroxy, nhém xyano, nhém C; alkyl, nhém halo-C,¢ alkyl,
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nhom hydroxy C;¢ alkyl, nhém C;¢ alkoxy, nhom Cs4 xycloalkyl, nhom C;
xycloalkoxy, nhom C,_¢ axyl, nhém C,_¢ alkenyl, nhém C,_¢ alkoxycarbonyl, nhém
C1.¢ alkylsulfanyl, nhém C.¢ alkylsulfinyl, nhém C, alkylsulfonyl, -CONR'’R!!,
-NR'R", nhém aryloxy, hosic nhém dj vong tity ¥ c6 (c4c) phan tir thé, trong do
néu R' 1a -CONR'R! hogc -NR'R", R' 13 nguyén tir hydro, nhém C4 alkyl,
hoac nhém C axyl va R" 1a nguyén tir hydro hodic nhém C.¢ alkyl, hodc R'® va
R" ¢6 thé cing nhau tao ra nhoém pyrolidinyl, nhém piperidinyl, nhém
piperazinyl, hodc nhém morpholinyl;

néu Ar' 1a hop chit ¢6 cong thire B1), R' 1a nguyén tir hydro, nguyén tr
halogen, nhém hydroxy, nhém xyano, nhom C,4 alkyl, nhém halo-C,4 alkyl,
nhom hydroxy Ci¢ alkyl, nhém Ci4 alkoxy, nhém Cs¢ xycloalkyl, nhom Csg
xycloalkoxy, nhom Ci.4 axyl, nhom C,_¢ alkenyl, nhom C;_¢ alkoxycarbonyl, nhém
Ci¢ alkylsulfanyl , nhém C;¢ alkylsulfinyl , nhom C,¢ alkylsulfonyl , -
CONR'RY, -NR'R", nhém aryloxy, hodc nhém di vong tiy ¥ ¢6 (cac) phan tir
thé, trong d6 néu R' 1a -CONR'R" hodc -NR'R", R' 1a nguyén t hydro,
nhom Cy¢ alkyl, hodc nhém Cy¢ axyl va R 1a nguyén tir hydro hodc nhéom Ci ¢
alkyl, hoic R' va R" c6 thé cung nhau tao ra nhém pyrolidinyl, nhom
piperidinyl, nhém piperazinyl, hoic nhém morpholinyl, va R" 1a nguyén t&
hydro, nguyén tir halogen, nhém hydroxy, nhom xyano, hodc nhom Ci4 alkyl,
hoic R va R" ¢o thé cung nhau tao ra nhém Cs.s alkylen hodc nhom Ci.,
alkylendioxy; va

néu Ar' 13 hop chét ¢ cong thirc B6a), B9a), hodc B9b), W'? 1a nguyén tir
oxy hodc nguyén tir luu huynh.
[8] Hop chét theo muc [7] hodic mubdi duge dung ciia no, trong do

trong cong thirc (I), Ar* 1a nhém duge chon tir nhém bao gdm céc hop chit
c6 cong thirc Ala), A2b), A3a), va A7b):

ATb)
Ala) » A2b) N A3a) Ra\ .
XX S X
@f\ $ U D
RETNF R7 R6a R7 R7 we R’
trong d6 néu Ar® 1a hop chét c6 cong thirc Ala), R® 1a gidng nhu dugc x4c

dinh & muc [6] néu Ar” 12 hop chit c6 cong thic Al);
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néu Ar’ 1a hop chét c6 cong thitc Ala) hoiic A7b), R® 1a gibng nhu duge
xéc dinh & muc [4] néu Ar® 1a hop chét co cong thirc A1) hoac A7);

néu Ar” 1a hop chit c6 cong thuc A7b), m 1a gidng nhu dugc x4c dinh &
muc [2] néu Ar? 13 hop chét ¢6 cong thirc A7);

R' 12 nguyén tir hydro, nhém hydroxy, nhém Cy_; alkyl, nhém C3 alkoxy,
nhom hydroxy C;.4 alkyl, nhdm carboxy C;.; alkyl, nhém carbamoyl C,.3 alkyl,
nhém mono-C,.; alkylcarbamoyl C,_; alkyl, hodc nhém di-C,_, alkylcarbamoyl C;.
3 alkyl;
~ R*vaR’ doc 1ap v6i nhau 14 nguyén tir hydro hodc nhém C,.; alkyl;

khi X 12 hop chit néu trong muc b) hoic ¢), R* 1a nguyén t&r hydro, nhom
hydroxy C;_4 alkyl, hodc nhom C,_; alkyl;

néu Ar” 12 hop chit ¢6 cong thirc A2b) hodc A3a), R* 1a nhém Cy.5 alkoxy;

néu Ar® 13 hop chit c6 cong thirc Ala), A2b), A3a), hoic A7b), R’ la
nguyén tir hydro, nguyén tr flo, nguyén tir clo, hodc nhém C,_; alkyl; va

néu Ar? 13 hop chit c6 cong thirc A7b), W° 1a C=0, CH,, CF,, CHOH, hoic
nguyeén tr oxy;

v6i didu kién néu Ar' 13 hop chét ¢6 cong thirc Ala), td hop cac phén tir thé
R®, R’ vaR® khong bao gdm t4 hop nguyén tir hydro va nguyén tir halogen.

[9] Hop chit theo muc [8] hodc mubi duoc dung clia né, trong d6

trong cong thirc (I), Ar® 1a nhém duge chon tir nhém bao gdm cac hop chét

co6 cong thirc Ala), A2b), va A7c):

Ata) A2b) ATc) R8
R
SN O
67N NpT 62" ~\F “R7 0 R’
R R R R

trong d6 néu Ar® 1a hop chét c6 cong thirc A2b), R* 1a giéng nhu duoc xéc
dinh & muc [8] néu Ar® 12 hop chét c6 cong thirc A2b);

néu Ar’ 12 hop chét c6 cong thirc Ala) hoic A7c), R® 1a gidng nhu duge
xéc dinh & muc [4] néu Ar” 13 hop chét ¢6 cong thire A1) hodc A7);

néu Ar* 13 hop chit c6 cong thirc A7c), m 1 gidng nhu duoc xac dinh &
muc [8] néu Ar” 12 hop chit ¢ cong thirc A7b);

néu Ar” 1 hop chét c6 cong thitc Ala), R® 12 nguyén tir hydro, nguyén t
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flo, nguyén tr clo, nhdm xyano, nhém Cy4 alkyl, nhom Cy_4 alkoxy, nhém halo-
C.¢ alkoxy, nhém C,.¢ alkylsulfanyl, nhém C.¢ alkylsulfinyl, hoic -CONR'’RY,
trong d6 néu R° 1a -CONR'R", R" 1a nguyén t& hydro, nhom Ci alkyl, hodc
nhém C,.¢ axyl va R" 14 nguyén tir hydro hodc nhém Cig alkyl, hoic R' va R
c6 thé cting nhau tao ra nhém pyrolidinyl, nhém piperidinyl, nhém piperazinyl,
hodc nhém morpholinyl; va

néu Ar” 14 hop chét c6 cong thirc Ala), A2b), hoac A7c), R’ 1a nguyén tir
hydro, nguyén ti flo, hodc nguyén tir clo;

v6i diéu kién néu Ar? 1a hop chét ¢6 cong thirc Ala), t hop cac phan tir thé
R®, R’ va R® khong bao gdm td hop nguyén tir hydro va nguyén tir halogen.
[10] Hop chat theo muc [9] hodc mudi dwoc dung cia nd, trong d6

trong cong thirc (I), Ar' 1a nhém duge chon tir nhdém bao gbm c4c hop chit
co céng thic B1), B2), B6b), B9c), va B9d):

B6b) B9c) Bod)

AN W1° y
O)\ R12£W“ \ R \g,\,)\

trong d6 R' 1a nguyén tir hydro, nhém hydroxy, nlu,m C1_3 alkyl, nhém C;
- alkoxy, hodc nhém hydroxy Cy.4 alkyl;

néu Ar' 1a hop chét ¢6 cong thuc B1) hoic B2), R 1a nguyén tr hydro,
nguyén tr flo, nguyén t clo, nhom xyano, nhém C;3 alkyl, hodc nhom C,4
alkoxy; -

néu Ar' 1a hop chét c6 cong thirc B1) hoic B6b), R 1a nguyén tr hydro,
nhom hydroxy, nguyén tir flo, hodc nguyén tir clo;

néu Ar' 12 hop chét c6 cong thirc B9c) hodc B9d), R 1a nguyén tir hydro,
nguyén tir flo, nguyén tir clo, nhém C, .5 alkyl, nhoém metoxy, hodc nhém etoxy;

néu Ar' 13 hop chét c6 cong thire B9c) hodc B9d), RY 1a nguyén tir hydro,
nguyén tir flo, hodc nguyén ti clo; va

néu Ar' 1a hop chit c6 cong thirc B2), mot trong s6 cac nhém W' va W'
1a N, va nhom kia l1a CH.
[11] Hop chét theo muc [10] hodc mubdi duge dung cia no, trong do

trong cong thirc (I), Ar' 12 nhém dugc chon tir nhom bao gbm cac hop chét

-16-



24377

c6 cong thire B1), B6b), va B9cl):

B1) B6b) B9c1)

A
N 1 S R14 S

trong d6 néu Ar' 13 hop chit ¢6 cong thirc B1), R' 1a giéng nhu duoc xéac

dinh & muc [10] néu Ar' 13 hop chét c6 cong thirc B1);
" néu Ar' 1a hop chit c6 cong thirc B1) hodc B6b), R* 1a giéng nhu duge xé4c

dinh & muc [10] néu Ar' 12 hop chit c6 cong thire B1) hoic B6b); va

néu Ar' 13 hop chét ¢6 cong thirc B9c1), R 1a gibng nhu duge x4c dinh &
muc [10] néu Ar' 13 hop chét c6 cong thirc B9c).
[12] Hop chét theo muc [11] hodc mudi duge dung cia no, trong d6

trong cbng thire (I), Ar” 1 nhém duge chon tir nhém bao gdm céc hop chét
co cong thirc A1b), A2b), va A7c¢):

Alb) RS A2b ATc) RS

)
%
s el 064
R8 R7 R6a = R7 (@] R’

trong d6 néu Ar” 14 hop chét c6 codng thirc A2b), R® 1a gidng nhu duoc x4c
dinh & muc [8] néu Ar® 1a hop chit c6 cong thiuc A2b);

néu Ar® 1 hop chit c6 cong thirc A7c), m 1a gidng nhu duoc x4c dinh &
~ muc [8] néu Ar* 1a hop chét ¢6 cong thirc A7b);

néu Ar’ 1a hop chét c6 cong thirc A1b), R® 1a nhém xyano, nhém etyl, hodc
nhom Cy.; alkoxy;

R’ 1a nguyén tir flo hoic nguyén tr clo; va

néu Ar’ 13 hop chét c6 cong thirc Alb) hodc A7c), R® 1a nguyén tur hydro,
nguyén tu flo, nguyén tr clo, hodc nhom Cy_; alkyl.
[13] Hop chét theo muc [1] hodic mubdi duge dung ciia nd, trong do

hop chét c6 cong thire (1) nay 1a

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure,

(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
- yl]ure,
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(-)-1-(3,4-diflophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure,

(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure,

(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure,

(-)-1-(4-flophenyl)-3-[(35*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure,

(-)-1-[(3S*,4R*)-4-(3-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,

(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure,

1-[(3S*,4R*)-4-(2-clo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure,

(-)-1-(4-flophenyl)-3-[(35*,4R *)-4-(4-metoxy-2-metylphenyl)-2-
oxopyrolidin-3-yl]ure,

(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,

(-)-1-[(3S*,4R*)-4-(2,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure,

(-)-1-[(35*,4R*)-4-(3,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,

(-)-1-[(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-3-yl)-2-oxopyrolidin-3-
y1]-3-(4-flophenyl)ure,

(-)-1-[(35*,4R*)-4-(3-flo-5-metoxypyridin-2-yl)-2-oxopyrolidin-3-y1]-3-
(4-flophenyl)ure,

(-)-1-(4-flophenyl)-3-[(35*,4R*)-4-(5-metoxythiophen-2-y1)-2-
oxopyrolidin-3-yl]ure,

(-)-1-(4-flophenyl)-3-[(3S*,4R *)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-
yl]ure,

(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
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oxopyrolidin-3-yl]ure,
(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl1]-3-(4-
metoxyphenyl)ure,
(-)-1-(5-clothiazol-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-(5-clopyridin-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyi)-2-
oxopyrolidin-3-yl]ure,
(-)-1-(benzo[b]thiophen-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure,
(-)-1-[(3S*,4R*)-4~(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(5-
metylthiophen-2-yl)ure,
(-)-1-(4-flophenyl)-3-[(3S*,4R*,55*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]ure,
(-)-1-(4-flophenyl)-3-[(35*,4R* ,5R*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-ylJure,
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-2-0x0-4-phenylpyrolidin-3-yl]ure,
(*)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)- 1 -metyl-2-oxopyrolidin-
3-yl]ure,
(*)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure,
(*)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-
3-yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl1]-3-[4-
(triflometoxy)phenyl]ure,
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
phenylure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
phenoxyphenyl)ure,
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(3-
flophenyl)ure,

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-
(3,4-diflophenyl)ure,

(-)-1-(5-clothiophen-2-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]}-3-(p-
tolyl)ure,

(-)-1-[(3S*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,

(-)-1-(4-flophenyl)-3-[(35*,4R*)-1-(1-hydroxy-2-metyipropan-2-yl)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]ure,

(+)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure, _

(+)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,

(-)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,

(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N-metylaxetamit,

Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxo pyrolidin-1-yl}propionic (chit dong phan A),

(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}-N-metylpropionamit (ch4t déng phan A),

Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxo pyrolidin-1-yl}propionic (chit déng phén B),

(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}-N-metylpropionamit (chit ddng phan B),

(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N,2-dimetylpropionamit,

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
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y1]-3-(4-flophenyl)ure,
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure,
(+)-1-(4-flophenyl)-3-[ (3R *,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-
- oxopyrolidin-3-ylJure,
(-)-3,5-diflo-4-{(3R*,45*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
yl}benzamit,
(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure,
(-)-1-[(35*,4R*,Z)-4-(2-flo-4-metoxyphenyl)-2-(metoxyimino)pyrolidin-3-
y1]-3-(4-flophenyl)ure,
(-)-1-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-yl]-3-(4-flophenyl)ure,
(-)-1-(4-flophenyl)-3-{(3S*,4R *,7)-2-[(2-hydroxyetoxy)imino]-4-(4-
metoxyphenyl)pyrolidin-3-yl }ure,
(-)-1-{(3S*,4R*,7)-4-(2,6-diflo-4-metoxyphenyl)-2-[ (2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(4-flophenyl)ure,
(-)-1-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-(metylimino)pyrolidin-
3-yl]-3-(4-flophenyl)ure,
(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(2-hydroxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]jure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(3-
hydroxy-4-metylphenyl)ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flo-3-hydroxyphenyl)ure,
(-)-1-(4-clo-3-hydroxyphenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure,
(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-
2-oxopyrolidin-3-yljure,
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(-)-1-{(3S*,4R*,7)-4-(2,6-diflo-4-metoxyphenyl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(p-tolyl)ure, hodc
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-phenylure.
[14] Dugc chét chira hoat chit 14 hop chét theo muc bat ky trong s& cac muc tir [1]
dén [13] hodc mubi dugc dung cta no.
[15] Chét chi van FPRL1 chira hoat chét 1a hop chit theo muc bt ky trong sé cac
muc tir [1] dén [13] hodc mudi duge dung cta no.
[16] Séng ché mo ta phuong phap didu tri hodc phong bénh viém, bénh dudng ho
hép man tinh, bénh ung thu, bénh nhiém tring méu, cac triéu chimg di tmg, bénh
nhiém retrovirut HIV, rdi loan tudn hoan, bénh viém than kinh, rbi loan than kinh,
chtmg dau, bénh do nhiém thé dam ddc, bénh thoai hoa dang tinh bot, va rbi loan
mién dich, bao gbém viéc ding hop chét theo muc bat ky trong sb cac muc tir [1]
dén [13] hodc mudi dugc dung cia nd.
[17] Sang ché cling mo ta viée sir dung hop chét theo muc bat ky trong s cac muc
tir [1] dén [13] hodc mubi dugc dung cta né dé bao ché dugc phim dé diéu tri
hoic phong bénh viém, bénh dudng ho hdp man tinh, bénh ung thu, bénh nhidm
tring mau, cé4c triéu chirg di tng, bénh nhiém retrovirut HIV, rbi loan tuan hoan,
bénh viém thén kinh, rdi loan than kinh, ching dau, bénh do nhiém thé dam doc,
bénh thoai hdéa dang tinh bot, va r6i loan mién dich.
[18] Dugc phdm chira hop chét theo muc bat k¥ trong s cac muc tir [1] d&n [13]
hodc mubi duge dung cua né va chét mang dugc dung, duge st dung dé phong
hogc didu tri bénh viém, bénh duong ho hdp man tinh, bénh ung thuw, bénh nhidm
tring méu, c4c triéu chimg di tmg, bénh nhiém retrovirut HIV, rdi loan tuin hoan,
bénh viém than kinh, rbi loan thin kinh, chimg dau, bénh do nhiém thé dam doc,

bénh thodi héa dang tinh bét, va réi loan mién dich.

Céac uu diém cua sang ché
Hop chat (I) hodc mudi dugc dung cia né thé hién hoat tinh chu van ndi
troi trong, vi du, thtr nghiém danh gid dong canxi vao trong t€ bao biéu hién qua

mic FPRL1. Hop chét (I) va mudi cta n6 trc ché manh sy thim nhiém bach ciu
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trung tinh gdy ra do lipopolysaccarit vao trong phi ctia chudt. Ngoai ra, hop chit
(I) va mudi ctia n6 c6 ddc tinh thdp va do d6, an toan. Do do, hop chat (I) theo
séng ché hodc mudi duogc dung cta né hiru ich 1am chét diéu tri hodc phong bénh
viém, bénh dudng ho hdp man tinh, bénh ung thu, bénh nhim tring mau, cic
triéu chimg di tmg, bénh nhim retrovirut HIV, ri loan tudn hoan, bénh viém thin
kinh, r6i loan than kinh, chimg dau, bénh do nhiém thé dam doc, bénh thoai hda
dang tinh bot, r6i loan mién dich va céc bénh tuong tu.

Ngoai ra, hgp chét (I) theo sang ché hodc mudi dugc dung ctia nod rat c6 ich
dé diéu tri, phong, hodc ngin ngira céc tinh trang bénh 1y khic nhau lién quan dén
thu thé FPRL1 (nhu bénh Behcet, bénh Sweet, bénh luput ban d6 toan than (SLE),

‘bénh u hat Wegener, bénh nhiém virut, bénh déi thdo dudng, tha thuat cit cut,
bénh ung thu, bénh nhiém khuén, tén thuong ngoai co thé, rdi loan thé chat bao
gém tiép XGc v6i su chiéu xa, chimg co mach, phdn tng phan v¢, phan Gng di
ung, bénh viém mili, sbc (séc ndi doc toc, xuht huyét, chén thuong, thiéu mau cuc
bd ndi tang, va tudn hoan), bénh viém khép dang thép, bénh gut, bénh vay nén,
bénh tdng san tuyén tién liét lanh tinh, bénh thiéu méau cuc bd co tim, bénh nhdi
méu co tim, tén thuong ndo, bénh phdi, COPD, COAD, COLD, tén thuong phdi
cép tinh, hoi ching suy hé hip cip, bénh viém phé quan man tinh, tran khi phdi,
bénh hen (bénh hen di trng va bénh hen khong do di tmg), bénh xo héa nang phéi,
bénh thn, bénh cau than, bénh viém loét dai trang, IBD, bénh Crohn, bénh viém
nha chu, ching dau, bénh Alzheimer, AIDS, bénh glocdm do viém mang mach

nho, bénh viém mang két, hdi chimg Sjoegren, va bénh viém mili).

Mo ta chi tiét sang ché

Céc thuat ngir trong ban mo ta nay s€ dugc mo ta.

Thuét nglr “nguyén tir halogen” dugc st dung trong ban md ta nay co
nghia 13 nguyén tir flo, nguyén tir clo, nguyén tir brom, hodc nguyén tir iot. Tt
hon 13, nguyén tir halogen la nguyén tit flo hodc nguyén tir clo.

Nhoém di vong thom c6 5 canh trong thudt ngir “nhom di vong thom ¢6 5
canh tity ¥ c6 (cac) phan tir thé” dugc sit dung trong ban md ta nay co nghia la

nhém di vong thom c6 5 canh chira, trén vong cia no, 1 dén 4 nguyén tir dugc
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chon tlr nguyén tir luu huynh, oxy, va nito. Vi du vé nhém di vong thom ¢6 5 canh
c¢6 thé bao gdm nhém furyl, nhém thienyl, nhém pyrolyl, nhom azepinyl, nhom
pyrazolyl, nhém imidazolyl, nhém oxazolyl, nhom isoxazolyl, nhém thiazolyl,
nhoém isothiazolyl, nhém 1,2,3-oxadiazolyl, nhéom triazolyl, nhém tetrazolyl,
nhém thiadiazolyl va cidc nhém tuong tu.

Nhoém di vong thom c6 6 canh trong thuédt nglt “nhém di vong thom ¢6 6
canh tlly y ¢6 (cac) phan tir thé” dugc st dung trong ban md ta ndy ¢ nghia 1a
nhém di vong thom c6 6 canh chira, trén vong ciia no, 1 dén 4 nguyén tir nito. Vi
du vé nhém di vong thom c6 6 canh c6 thé bao gbm nhém pyridyl, nhém
pyridazinyl, nhodm pyrimidinyl, nhém pyrazinyl va cdc nhoém tuong tur.

Nhém di vong thom c¢6 hai vong cé 8 hodc 9 nguyén tir trong thuit ngir
“nhém di vong thom ¢6 hai vong c6 8 hodc 9 nguyén tir va tlty y ¢6 (c4c) phan tir
thé” duoc sir dung trong ban mb ta nay c6 nghia 1a nhém dj vong thom c6 hai
vong c6 8 hodc 9 nguyén tir chita 1 dén 4 nguyén tir dugc chon tir nguyén tir luu
huynh, oxy, va nito. Vi du vé nhém di vong thom c6 hai vong c6 8 hoic 9 nguyén
" tir ¢6 thé bao gdm nhém benzofuranyl, nhém isobenzofuranyl, nhém
benzoxazolyl, nhom benzisoxazolyl, nhém benzothiazolyl, nhom
benzisothiazolyl, nhom benzimidazolyl, nhom benzothiophenyl, nhém indolyl,
nhém isoindolyl, nhém indazolyl, nhém thiazolopyridyl, nhém oxazolopyrazinyl
va cac nhom tuong tu.

nhém C,¢ alkoxy trong céc thudt ngit “nhom C,4 alkoxy tiy y c6 (céc)
phan tir thé” va “nhém C,¢ alkoxy” duoc sir dung trong badn mo ta nay cd nghia la
nhém alkoxy mach thing hoic mach nhanh ¢6 1 dén 6 nguyén tir cacbon. Vi du vé
nhém Cp.¢ alkoxy c6 thé bao gdm nhém metoxy, nhém etoxy, nhom propoxy,
nhom isopropoxy, nhom isobutoxy, nhom butoxy, nhém sec-butoxy, nhom tert-
butoxy, nhdm pentyloxy, nhdm hexyloxy va cdc nhom twrong ty. Cac vi du dugc
uru tién c6 thé bao gdm nhém metoxy va nhom etoxy.

nhoém C ¢ alkyl trong céc thuét ngit “nhém C ¢ alkyl tily ¥ ¢6 (céc) phan tir
thé” va “nhém C,.4 alkyl” duoc sir dung trong ban mé ta nay co nghia 1a nhom
alkyl mach thing hogic mach nhanh c¢6 1 dén 6 nguyén tir cacbon va tiy y 0 (céc)

phan tir thé. Vi du vé& nhom C,¢ alkyl c¢6 thé bao gdm nhém metyl, nhém etyl,
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nhém propyl, nhom isopropyl, nhém butyl, nhém isobutyl, nhém sec-butyl, nhém
tert-butyl, nhém pentyl, nhém isopentyl, nhém neopentyl, nhom 1-metylbutyl,
nhém 2-metylbutyl, nhém 1,2-dimetylpropyl, nhém hexyl, nhém isohexyl va cac
nhém tuong tu.

nhém Cy6 axyl trong cac thuat ngit “nhém Cj.6 axyl tity y ¢6 (cac) phan tir
thé” va “nhém C,¢ axyl” duoc sir dung trong ban md ta ndy co nghia 14 nhom
~axyl thu duge tir axit carboxylic béo mach théng hodc mach nhanh ¢6 1 dén 6
nguyén tir cacbon. Vi du vé nhém Ci¢ axyl ¢6 thé bao gdm nhém formyl, nhém
axetyl, nhém propanoyl, nhém butanoyl, nhém pentanoyl, nhom hexanoyl va cac
nhom tuong tu.

nhém C, alkylsulfanyl trong céc thuat ngit “nhém Ci_¢ alkylsulfanyl tuy y
¢6 (cac) phan tir thé” va “nhém C, alkylsulfanyl” dwogc s dung trong ban mo ta
ndy c6 nghia 12 nhém alkylsulfanyl mach thing hoic mach nhénh c¢6 1 dén 6
nguyén tir cacbon hoic nhém alkylsulfanyl vong c6 3 dén 6 nguyén tir cacbon. Vi
du vé nhém C, alkylsulfanyl c¢6 thé bao gbébm nhém metylsulfanyl, nhém
etylsulfanyl, nhém propylsulfanyl, nhém isopropylsulfanyl, nhém butylsulfanyl,
nhém isobutylsulfanyl, nhom sec-butylsulfanyl, nhéom tert-butylsulfanyl, nhém
xyclopropylsulfanyl, nhém xyclobutylsulfanyl, nhom xyclopentylsulfanyl va céac
nhom tuong tu.

nhém C,. alkylsulfinyl trong céc thuat nglt “nhém Ci. alkylsulfinyl tuy y
" ¢6 (cAc) phan tir thé” va “nhém C,.6 alkylsulfiny]l” dugc sir dung trong ban mo ta
ndy c6 nghia 1a nhém alkylsulfinyl mach thing hodc mach nhanh c6 1 dén 6
nguyén tir cacbon hoic nhém alkylsulfinyl vong c6 3 dén 6 nguyén tir cacbon. Vi
du v& nhém Cyg alkylsulfinyl ¢6 thé bao gdbm nhom metylsulfinyl, nhém
etylsulfinyl, nhém propylsulfinyl, nhém isopropylsulfinyl, nhém butylsulfinyl,
nhém isobutylsulfinyl, nhém sec-butylsulfinyl, nhém tert-butylsulfinyl, nhém
xyclopropylsulfinyl, nhém xyclobutylsulfinyl, nhém xyclopentylsulfinyl va cac
nhém tuong tu.

nhém Cy6 alkylsulfonyl trong cac thudt nglt “nhém C,_¢ alkylsulfonyl tuy y
c6 (cac) phan tir thé” va “nhom C.¢ alkylsulfonyl” dugc st dung trong ban mo ta

ndy c6 nghia 12 nhom alkylsulfonyl mach thing hoic mach nhanh ¢6 1 dén 6
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nguyén tir cacbon hodc nhém alkylsulfonyl vong c¢6 3 dén 6 nguyén tir cacbon. Vi
du v& nhém Ci alkylsulfonyl ¢6 thé bao gdm nhém metylsulfonyl, nhom
etylsulfonyl, nhém propylsulfonyl, nhém isopropylsulfonyl, nhém butylsulfonyl,
nhom isobutylsulfonyl, nhom sec-butylsulfonyl, nhém tert-butylsulfonyl, nhom
xyclopropylsulfonyl, nhém xyclobutylsulfonyl, nhém xyclopentylsulfonyl va céac
“nhém tuong tu.

Nhém di vong trong thuat ngit “nhém di vong tily v ¢ (cac) phan tir thé”
dugc st dung trong ban mo ta nay c6 nghia 1a nhém di vong c6 5 dén 7 canh chira
1 dén 4 nguyén tir dugc chon tir nguyén tir lvu huynh, oxy, va nito. Vi du vé nhém
di vong c6 thé bao gdm: cac nhém di vong thom nhu nhém furyl, nhom thienyl,
nhém pyrolyl, nhom azepinyl, nhém pyrazolyl, nhém imidazolyl, nhém oxazolyl,
nhém isoxazolyl, nhém thiazolyl, nhém isothiazolyl, nhém 1,2,3-oxadiazolyl,
nhom triazolyl, nhom tetrazolyl, nhém thiadiazolyl, nhém pyranyl, nhém pyridyl,
nhom pyridazinyl, nhom pyrimidinyl, va nhém pyrazinyl; cdc nhém di vong chua
no nhu nhém pyrolinyl, nhém imidazolinyl, nhém pyrazolinyl, nhém
dihydropyranyl, nhém dihydrothiopyranyl, va nhom dihydropyridyl; va cac nhom
di vong no nhu nhém morpholinyl, nhom thiomorpholinyl, nhém pyrolidinyl,
nhom imidazolidinyl, nhém imidazolinyl, nhom pyrazolidinyl, nhém pyrazolinyl,
- nhém piperidinyl, nhém piperazinyl, nhém tetrahydrofuranyl va cic nhém tuong
tu.

- “Nhém di vong” néu trén cd thé dugc két thanh vong v4i mot nhom vong
khac. Vi du vé nhém di vong dugc két thanh vong v6i mot nhém vong khéc c6 thé
bao gdbm nhém isobenzofuranyl, nhém benzoxazolyl, nhém benzisoxazolyl, nhom
benzothiazolyl, nhém benzisothiazolyl, nhém cromenyl, nhém cromanonyl, nhom
xantenyl, nhém phenoxathiinyl, nhém indolizinyl, nhém isoindolizinyl, nhom
indolyl, nhém indazolyl, nhom purinyl, nhém quinolizinyl, nhém isoquinolyl,
nhém quinolyl, nhdm phtalazinyl, nhém naphtyridinyl, nhém quinoxalinyl, nhom
quinazolinyl, nhom carbazolyl, nhém carbolinyl, nhém acridinyl, nhém
isoindolinyl va cac nhém tuong ty.

Thuat nglt “nhém Cj.q9 heteroxycloalkyl” dugc sit dung trong ban mo ta

nay c6 nghia 1a nhém heteroxycloalkyl khong thom cé mot vong, hai vong, hoidc
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ba vong ma c¢6 ciu tric vong chira it nhit mot nguyén tr nito va tuy y chira
nguyén tir oxy hoic nguyén tir luru huynh va trong d6 sé luong nguyén tir cacbon
tao ra (cic) vong cta nhém vong 1a 4 dén 10. Vi du v& nhém Cs g
heteroxycloalkyl c¢6 thé bao gébm nhém azetidinyl, nhom pyrolidinyl, nhém
| piperidyl, nhém piperazyl, nhém morpholyl va cac nhém tuong tur.

nhom Cs6 xycloalkyl trong cdc thuit nglt “nhém Cs6 xycloalkyl tiy ¥ ¢6
(cac) phén tir thé” va “nhém Cs¢ xycloalkyl” dugc st dung trong ban md ta nay
¢ nghia 1a nhém hydrocacbon vong béo no c6 mot vong c6 3 dén 6 nguyén tir
~cacbon. Vi du vé nhém Cs¢ xycloalkyl ¢6 thé bao gém nhém xyclopropyl, nhém
xyclobutyl, nhém xyclopentyl, nhém xyclohexyl va cac nhém twong tur.

nhom Cs.¢ xycloalkoxy trong céc thudt nglt “nhom C;¢ xycloalkoxy tuy y
c6 (c4c) phan tir thé” va “nhém Cs.¢ xycloalkoxy” duge st dung trong ban mo ta
nay c6 nghia 1a nhém alkoxy vong c¢6 3 dén 6 nguyén tir cacbon. Vi du v& nhém
Cs.¢ xycloalkoxy c6 thé bao gdm nhém xyclopropyloxy, nhom xyclobutyloxy,
nhdédm xyclopentyloxy, va nhom xyélohexyloxy.

Nhém C,¢ alkenyl trong cac thuat ngit “nhém C,¢ alkenyl tiy y ¢6 (cac)
~ phan tir thé” va “nhém Cy.g alkenyl” dugc st dung trong ban mo ta nay c6 nghia
12 nhém hydrocacbon mach thang hodc mach nhanh chua no ¢6 2 dén 6 nguyén ti
cacbon va c6 it nhat mot lién két doi. Vi du vé nhém C,.¢ alkenyl c6 thé bao gém
nhém vinyl, nhém 2-propenyl, nhém 1-propenyl, nhém 3-propenyl, nhom 1-
buten-1-yl, nhém 1-buten-2-yl, nhom 1-buten-3-yl, nhom 1-buten-4-yl,_ nhém 2-
buten-1-yl, nhém 2-buten-2-yl, nhém 1-penten-1-yl, nhém 1-penten-2-yl, nhém 1-
penten-3-yl, nhém 2-penten-1-yl, nhém 2-penten-2-yl, nhom 2-penten-3-yl, nhém
1-hexen-1-yl, nhém 1-hexen-2-yl, nhém 1-hexen-3-yl, nhém 2-metyl-1-propen-1-
yl va cdc nhom tuong tu.

Nhom “Cy.6 alkynyl” trong thudt ngit “nhém C,.6 alkynyl tiy ¥ ¢6 (céc)
phéan tir thé” duge sir dung trong badn mo ta ndy c6 nghia 1a nhom hydrocacbon
mach thing hodc mach nhanh chua no ¢6 2 dén 6 nguyén tir cacbon va c6 it nhét
mot lién két ba. Vi du v& nhém C,. alkynyl c6 thé bao gdm nhém etynyl, nhom 1-
propynyl, nhém 2-propynyl, nhém 1-butynyl, nhém 2-butynyl, nhém 3-butynyl,
nhom 3-metyl-1-propynyl, nhém 1-etynyl-2-propynyl, nhém 2-metyl-3-propynyl,
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nhom 1-pentynyl, nhém 1-hexynyl, nhém 1,3-hexanediynyl, nhém 1,5-
hexanediynyl va cdc nhom tuong tu.

nhém C,.¢ alkoxycarbonyl trong cac thudt ngir “nhém C,4 alkoxycarbonyl
tlly ¥ ¢6 (cac) phin tir thé” va “nhém Cig alkoxycarbonyl” dugc st dung trong
ban mo ta ndy c6 nghia 1a nhém alkoxycarbonyl mach thing hoic mach nhanh c6
1 dén 6 nguyén tir cacbon. Vi du vé& nhém Cj alkoxycarbonyl ¢6 thé bao gbm
nhém metoxycarbonyl, nhém etoxycarbonyl, nhém propoxycarbonyl, nhom
isopropoxycarbonyl, nhém isobutoxycarbonyl, nhom butoxycarbonyl, nhém sec-
butoxycarbonyl, nhém tert-butoxycarbonyl, nhom pentyloxycarbonyl, nhém
hexyloxycarbonyl va céc nhém twong tu. Céc vi du duge wu tién clia né co thé
bao gdbm nhém metoxycarbonyl va nhém tert-butoxycarbonyl.

Thuit ngit “nhém halo-Cy.¢ alkoxy” dugc st dung trong ban mo ta nay co
nghia 1a nhém Cy4 alkoxy dugc thé béi 1 dén 5 nguyén tir halogen thudc cung loai
hodc khéc loai. Vi du v& nhém halo-C¢ alkoxy c6 thé bao gém nhom flometoxy,
nhom diflometoxy, nhom triflometoxy, nhém 2-floetoxy, nhém 2-cloetoxy, nhém
2,2-difloetoxy, nhom 1,1-difloetoxy, nhom 1,2-difloetoxy, nhom 2,2,2-trifloetoxy,

‘nhom 1,1,2,2,2-pentafloetoxy, nhém 2,2,2-tricloetoxy, nhém 3-flopropoxy, nhém
2-flopropoxy, nhém 1-flopropoxy, nhoém 3,3-diflopropoxy, nhém 2,2-
diflopropoxy, nhom 1,1-diflopropoxy, nhém 4-flobutoxy, nhém 5-flopentoxy,
nhom 6-flohexyloxy va cadc nhém tuong tu.

Thuét ngir “nhém hydroxy C,.¢ alkyl” dugc st dung trong ban mo ta nay
6 nghia 1a nhém Cy alkyl dugc thé boi nhom hydroxy. Vi du vé nhom hydroxy
C 1.6 alkyl c6 thé bao gdm nhém 2-hydroxyetyl, nhoém I-hydroxyetyl, nhém 3-
hydroxypropyl, nhém 2-hydroxypropyl, nhém 1-hydroxypropyl, nhém 4-
hydroxybutyl, nhém 3-hydroxybutyl, nhém 2-hydroxybutyl, nhém 1-
hydroxybutyl, nhém 5-hydroxypentyl, nhom 6-hydroxyhexyl va cac nhém turong
tu.

Vi du vé& “nhém Cj., alkylendioxy” dugc sir dung trong ban mo ta nay co
thé bao gdm nh6m metylendioxy (-O-CH,-O-) va nhém etylendioxy (-O-CH,CH,-
0O-).

Thuét ngir “nhém C,¢ alkylen” duge st dung trong ban mo ta nay c¢6 nghia
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12 nhém hydrocacbon no mach thing hoic mach nhanh c6 héa trj hai c6 2 dén 6
nguyén tir cacbon. Vi du v& nhém C,.¢ alkylen c6 thé bao gdm -(CH,),-, -(CH,);-,
-CH(CH3)CH,-, -CH,CH(CHs)-, -(CHy)4~, -CH(CH;)~(CHa),-, -(CHa),-CH(CH3)-,
-CH(CH,CHj;)-CH,-, -C(CHj3),CH,;-, -CH,-C(CHjs),-, -CH(CHj3)-CH(CHs)-, -
(CHy)s-, -CH(CH3)~(CH>)s-, -C(CH3),CH,CH,-, -(CH,)6-, -C(CHj),-(CH,);- va
cac nhom turong tir. Cac vi du duge uu tién cta né ¢ thé bao gém -(CH,),- va -
(CHy)s--

Thuat ngir “nhém C;_5 alkylen” duoc st dung trong ban mé ta nay c6 nghia

14 hydrocacbon no mach thing hodc mach nhanh ¢6 héa tri hai c6 3 dén 5 nguyén
“tir cacbon. Vi du v& nhom Cs.s alkylen c6 thé bao gém -(CH,)s-, -CH(CH3)CH,-, -
CH,CH(CH3)-, -(CHy)4-, -CH(CH3;)-(CH,),-, -(CH,),-CH(CHs)-, -CH(CH,CHj3)-
CH,;-, -C(CH3),CH,-, -CH,-C(CHjs),-, -CH(CHj;3)-CH(CHa)-, -(CH,)s-, -CH(CHj)-

(CH,)s-, -C(CHj3),CH,CH,- va cac nhém tuong tu.

Thuét ngir “nhom aryloxy” dugc sir dung trong ban md ta nay cé nghia 1a
nhém hydrocacbon alkoxy thom ¢6 6 dén 14 nguyén tir cacbon. Vi du v& nhém
aryloxy c6 thé bao gdm nhém phenyloxy, nhém indenyloxy, nhém naphtyloxy,
nhom phenanthrenyloxy, nhém anthraxenyloxy va cac nhom tuong tur.

Thuét ngir “nhém carboxy Cy_¢ alkyl” dugc st dung trong ban mo ta nay ¢6
nghia 12 nhém Cy6 alkyl duoc thé boi axit carboxylic. Vi du vé nhém carboxy Ci.¢
alkyl c6 thé bao gdbm nhom carboxymetyl, nhém 2-carboxyetyl, nhém 2-
carboxypropyl, nhém 3-carboxypropyl, nhém 4-carboxybutyl, nhom 5-
carboxypentyl, nhém 6-carboxyhexyl va cdc nhom tuong tur.

Thuét ngit “nhom carbamoyl C;.¢ alkyl” dugc sit dung trong ban mo ta nay
c¢6 nghia 1a nhém C,4 alkyl dugc thé bsi nhom carbamoyl. Vi du vé& nhom
carbamoyl C;.¢ alkyl c6 thé bao gdm nhém carbamoylmetyl, nhém 2-
carbamoyletyl, nhom 2-carbamoylpropyl, nhém 3-carbamoylpropyl, nhém 4-
carbamoylbutyl, nhém 5-carbamoylpentyl, nhém 6-carbamoylhexyl va cac nhom
tuong tu.

Thuét ngit “nhém mono C,.¢ alkylcarbamoyl Cy.¢ alkyl” dugc sir dung
trong ban md ta ndy cé nghia 1a nhém C ¢ alkyl dugc thé boi nhém carbamoyl

trong d6 mot nguyén tir hydro trong nhém amino dugc thé bi nhém C.¢ alkyl. Vi
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du v& nhém mono Cy¢ alkylcarbamoyl Cy_¢ alkyl c6 thé bao gém nhom N-
metylcarbamoylmetyl, nhém N-etylcarbamoylmetyl, nhém 2-(N-
metylcarbamoyl)etyl, nhom 2-(N-etylcarbamoyl)etyl, nhém 2-(N-
propylcarbamoyl)etyl, nhom 3-(N-metylcarbamoyl)propyl, nhom 4-(N-
etylcarbamoyl)butyl, nhém 5-(N-etylcarbamoyl)pentyl, nhom 6-(N-
propylcarbamoyl)hexyl va cidc nhém twong tu.

Thuét ngit “nhoém di-C;. alkylcarbamoyl C,.¢ alkyl” dugc st dung trong
ban md t4 ndy c6 nghia 1a nhém C ¢ alkyl dugc thé béi nhém carbamoyl trong d6
~ hai nguyén tir hydro trong nhém amino dugc thé béi nhém C alkyl. Vi dy vé
nhém di-Cy.¢ alkylcarbamoyl C ¢ alkyl ¢6 thé bao gdm nhém N,N-
dimetylcarbamoylmetyl, nhom N-etyl-N-metylcarbamoylmetyl, nhom 2-(N,N-
dimetylcarbamoyl)etyl, nhém 2-(N-etyl-N-metylcarbamoyl)etyl, nhém 2-(N-
metyl-N-propylcarbamoyl)etyl, nhém 3-(N,N-dimetylcarbamoyl)propyl, nhém 4-
(N,N-dietylcarbamoyl)butyl, nhém 5-(N-etyl-N-propylcarbamoyl)pentyl, nhém 6-
(N,N-dipropylcarbamoyl)hexyl va cic nhoém tuong tur.

Thuét ngir “nhom C,.¢ alkylamino” dugc sir dung trong ban mé ta nay c6
nghia la nhém amino trong d6 mot hoac hai nguyén tir hydro trong nhém amino
duoc thé béi cac nhom alkyl mach thdng hodc mach nhanh c6 1 dén 6 nguyén tir
cacbon. Vi du vé& nhém C ¢ alkylamino c6 thé bao gbém nhém metylamino, nhém
etylamino, nhém propylamino, nhém isopropylamino, nhém butylamino, nhém
isobutylamino, nhém sec-butylamino, nhom tert-butylamino, nhém pentylamino,
nhom isopentylamino, nhém neopentylamino, nhém 1-metylbutylamino, nhém 2-
metylbutylamino, nhém 1,2-dimetylpropylamino, nhém hexylamino, nhém
isohexylamino, nhém dimetylamino, nhém dietylamino, nhom N-etyl-N-
metylamino, nhém N-etyl-N-propylamino va cac nhém twong tu.

Thuat ngt “nhém C,. axylamino” dugc st dung trong ban mo ta nay co
nghia 1a nhém amino dugc thé boi C1-6 axyl. Vi du vé nhom C1.¢ axylamino c¢o
thé bao gdbm nhoém formylamino, nhém axetylamino, nhém propanoylamino,
~ nhom butanoylamino, nhdm pentanoylamino, nhém hexanoylamino va cidc nhém
tuong tu.

Thuét ngtr “nhém C, 3 alkyl” dugce st dung trong ban mé ta nay c6 nghia 1a
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nhém alkyl mach thing hodc mach nhanh ¢6 1 dén 3 nguyén tir cacbon. Vi du vé
nhém C.; alkyl c6 thé bao gdm nhém metyl, nhém etyl, nhém propyl, va nhém
isopropyl.

Thuét ngit “nhém C,.; alkoxy” dugc st dung trong ban mo ta nay ¢ nghia
14 nhém alkoxy mach thing hoic mach nhanh c¢6 1 dén 3 nguyén tir cacbon. Vi du
vé nhém C; alkoxy c6 thé bao gdm nhém metoxy, nhom etoxy, nhém propoxy,
va nhém isopropoxy.

Thuét nglr “nhom hydroxy C;.4 alkyl” dugc sir dung trong ban md ta nay
c6 nghia 1a nhém alkyl mach thing hoic mach nhanh c¢6 1 dén 4 nguyén tir cacbon
va dugc thé bsi nhém hydroxy. Vi du vé nhém hydroxy Ciy alkyl c6 thé bao gbm
nhém 2-hydroxyetyl, nhém 1-hydroxyetyl, nhom 3-hydroxypropyl, nhom 2-
hydroxypropyl, nhom 1-hydroxypropyl, nhém 4-hydroxybutyl, nhém 3-
hydroxybutyl va cadc nhom tuong tu.

Thuét nglr “nhém carboxy C;_; alkyl” dugc st dung trong ban md ta nay c6
nghia 1a nhém C;.3 alkyl duoc thé béi axit carboxylic. Vi du v& nhém carboxy Ci.3
alkyl ¢6 thé bao gdm nhém carboxymetyl, nhém 2-carboxyetyl, nhém 2-
carboxypropyl, nhém 3-carboxypropyl va cac nhém trong tur.

Thuét ngir “nhém carbamoyl C,_; alkyl” duge stir dung trong ban md ta nay
c¢6 nghia 1a nhém C;.; alkyl duoc thé bdi nhém carbamoyl. Vi du v& nhém
carbamoyl C,3 alkyl c6 thé bao gdm nhém carbamoylmetyl, nhém 2-
carbamoyletyl, nhom 2-carbamoylpropyl, nhém 3-carbamoylpropyl va cdc nhoém
tuong tu.

Thuét ngir “nhém mono C;.; alkylcarbamoyl Cy_; alkyl” dugc sir dung
trong ban m6 ta ndy c6 nghia 1a nhém C3 alkyl dugc thé béi nhém carbamoyl
trong d6 mot nguyén tir hydro trong nhém amino duge thé bi nhém C;., alkyl. Vi
du vé nhém mono C;.; alkylcarbamoyl C;_; alkyl c6 thé bao gém nhom N-
metylcarbamoylmetyl, nhém N-etylcarbamoylmetyl, nhom 2-(N-
metylcarbamoyl)etyl, nhém 2-(N-etylcarbamoyl)etyl, nhom 3-(N-
metylcarbamoyl)propyl va cac nhom turong tu.

Thuét ngir “nhém di-C,., alkylcarbamoyl C, 3 alkyl” dugc sir dung trong

ban mo t4 ndy c6 nghia 1a nhém C3 alkyl duge thé béi nhém carbamoyl trong d6
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hai nguyén tir hydro trong nhém amino dugc thé boi nhom Cp, alkyl. Vi du vé
nhém di-Cy., alkylcarbamoyl C;.3 alkyl c6 thé bao gdm nhém N,N-
dimetylcarbamoylmetyl, nhém N-etyl-N-metylcarbamoylmetyl, nhom 2-(N,N-
dimetylcarbamoyl)etyl, nhom 2-(N-etyl-N-metylcarbamoyl)etyl, nhoém 3-(N,N-
dimetylcarbamoyl)propyl, nhém 3-(N,N-dietylcarbamoyl)propyl va cac nhém
tuong tu.

Vi du vé& “nhém hydrocacbon vong thom” dugc sit dung trong ban mo ta
nay c6 thé bao gdbm nhém phenyl, nhém indenyl, nhém 1-naphtyl, nhém 2-
- naphtyl, nhém azulenyl, nhém heptalenyl, nhém biphenyl, nhom indaxenyl, nhém
axenaphtyl, nhom florenyl, nhém phenalenyl, nhém phenanthrenyl, nhém
antraxenyl, nhém benzoxyclooctenyl va cac nhom tuong tu.

Thuét ngit “nhém di vong thom” dugc str dung trong ban md ta ndy co
nghia 13 c4u tric vong thom chira nguyén tir nito, nguyén tir oxy, hodc nguyén tir
lru huynh. Vi du vé nhém di vong thom c6 thé bao gdm nhom furyl, nhém
thienyl, nhém pyrolyl, nhém azepinyl, nhém pyrazolyl, nhém imidazolyl, nhém
oxazolyl, nhom isoxazolyl, nhém thiazolyl, nhém isothiazolyl, nhém 1,2,3-
oxadiazolyl, nhém triazolyl, nhoém tetrazolyl, nhém thiadiazolyl, nhém pyranyl,
nhém pyridyl, nhém pyridazinyl, nhém pyrimidinyl, nhém pyrazinyl va cdc nhém
tuong ty. “Nhém di vong” néu trén c6 thé duoc két thanh vong véi mot nhom
vong khac. Vi du vé nhém di vong ndy c6 thé bao gdbm nhom isobenzofuranyl,
nhém benzoxazolyl, nhém benzisoxazolyl, nhém benzothiazolyl, nhém
benzisothiazolyl, nhém cromenyl, nhém cromanonyl, nhém xantenyl, nhém
phenoxathiinyl, nhém indolizinyl, nhém isoindolizinyl, nhém indolyl, nhém
indazolyl, nhém purinyl, nhém quinolizinyl, nhém isoquinolyl, nhom quinolyl,
nhom phtalazinyl, nhém naphtyridinyl, nhém quinoxalinyl, nhém quinazolinyl,
nhom carbazolyl, nhém carbolinyl, nhém acridinyl, nhém isoindolinyl va céac
nhom tuong tu.

Thuat ngir “nhém halo-C,.¢ alkyl” dugc sir dung trong ban mé ta nay cé
nghia 1a nhém C¢ alkyl dugc thé bdi 1 dn 5 nguyén tir halogen thudc cung loai
hoic khac loai. Vi du v& nhém halo-C, alkyl c6 thé bao gém nhém flometyl,
nhom diflometyl, shom triflometyl, nhom 2-floetyl, nhém 2-cloetyl, nhéom 2,2-
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difloetyl, nhém 1,1-difloetyl, nhom 1,2-difloetyl, nhém 2,2 2-trifloetyl, nhém
1,1,2,2,2-pentafloetyl, nhém 2,2,2-tricloetyl, nhém 3-flopropyl, nhém 2-flopropyl,
nhém 1-flopropyl, nhém 3,3-diflopropyl, nhém 2,2-diflopropyl, nhém 1,1-
diflopropyl, nhém 4-flobutyl, nhom 5-flopentyl, nhém 6-flohexyl va cac nhom
trong tu.

Khéng c¢6 gi6i han dic biét d6i véi cac nhém che‘ip nhéan dugce 1am “(céc)
phén tir thé” trong “nhém phenyl tity y ¢6 (c4c) phan tir thé,” “nhém di vong thom
¢6 5 canh tlly ¥ ¢6 (c4c) phn tir thé,” “nhém di vong thom c6 6 canh ty y ¢6
(cac) phan tir thé,” “nhom di vong thom c¢6 hai vong c6 8 hodc 9 nguyén tir va tiy
¥ ¢6 (cac) phan tir thé,” va “nhom di vong tly ¥ ¢6 (cac) phan tir thé,” véi didu
kién 1a (cac) phan ti thé néi chung 14 (céc) phan tir thé da biét. Vi du v& (cac)
phén tir thé nay c6 thé bao gdm nguyén tir halogen, nh(’)rh amino, nhém hydroxy,
nhém xyano, nhém nitro, nhém carboxy, nhém C,_¢ alkoxycarbonyl, nhém
formyl, nhém C,_¢ axyl, nhém C,.¢ alkyl, nhoém Cy_¢ alkylamino, nhém C,
alkoxy, nhém C;_¢ alkylthio, nhém Cs_¢ xycloalkyl, nhém heteroxycloalkyl co6 4
dén 10 canh, nhém hydrocacbon vong thom tuy y ¢6 nguyén tir halogen, nhém di
vong thom, nhém C, ¢ alkylcarbonylamino, nhém Cs.¢ xycloalkylcarbonylamino,
nho6m heteroxycloalkylcarbonylamino ¢6 4 dén 10 canh, nhom hydrocacbon thom .
carbonylamino vong, nhém carbonylamino di vong thom va cdc nhém twong tu.

‘Khoéng c¢6 gi6i han déc bigt d6i voi cic nhom chdp nhan dugc lam “(céac)
phén tir thé” trong “nhom Ci¢ alkoxy tily ¥ ¢6 (cac) phan tir thé,” “nhém Cis
alkyl tily ¥ c6 (céc) phén tir thé,” “nhém C,4 axyl tily ¥ ¢ (cac) phén tir thé,”
“nhém C,.¢ alkylsulfanyl tiry y ¢6 (céc) phan tir thé,” “nhém C,q alkylsulfinyl tiry
¥ ¢6 (c4c) phan tir thé,” “nhom Cy alkylsulfonyl tity y c6 (cic) phin tir thé,”
“nhom Cj.6 xycloalkyl tlly ¥ c6 (cac) phan tir thé,” “nhém Cs.g xycloalkoxy tuy y
¢6 (cac) phan tir thé,” “nhém C,. alkenyl tity ¥ ¢6 (c4c) phan tir thé,” “nhém Cy
alkoxycarbonyl tity y ¢6 (cac) phén tir thé,” “nhém C; .3 alkyl di vong thom tuy y
c6 (cac) phan tir thé,” va “nhém phenyl C_; alkyl ty y ¢6 (c4c) phan tir thé,” véi
~ diéu kién 1a (céc) phén tir thé ndy néi chung 1a (c4c) phan tir thé da bibt. Vi du vé
(c4c) phan tir thé ndy c6 thé bao gdm nguyén tr halogen, nhém amino, nhom

- hydroxy, nhém xXyano, nhém nitro, nhém carboxy, nhém C,¢ alkoxycarbonyl,
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nhom formyl, nhém C,¢4 axyl, nhom C,4 alkyl, nhém C,¢ alkylamino, nhém di-
C,s alkylamino, nhém C;¢ alkoxy, nhom C, alkylthio, nhém Cs4 xycloalkyl,
nhém heteroxycloalkyl ¢6 4 dén 10 canh, nhém hydrocacbon vong thom tuy y ¢cé
nguyén tir halogen, nhém di vong thom, nhom C,_¢ alkylcarbonylamino, nhém Cs.
¢ Xycloalkylcarbonylamino, nhém heteroxycloalkylcarbonylamino c¢6 4 dén 10
canh, nhém hydrocacbon thom carbonylamino vong, nhém carbonylamino di
vong thom va cdc nhém tuong tu.

Duéi ddy, phuong an thuc hién theo sang ché s& duoc mo ta chi tiét hon.

Trong phan dudi ddy, viéc md ta cic dinh nghia cta cac nhom chirc nang
dugc bao gdm trong cac cong thirc chung c6 thé duge luoc bé, va cac dinh nghia
d3 duge mo ta c6 thé dupuke trich dan thay vao d6. Cac dinh nghia dugc trich dan
lién quan dén cac dinh nghia trong phdn mé ta phurong 4n sau.

Lién quan dén cac dinh nghia v& c4c nhém chtrc ning dugc bao gbm trong
céc cong thirc chung, dinh nghia vé ky hiéu 1a chung dbi véi cac cong thire chung
chira ky hiéu nay, trir khi duogc chi din khac.

Phuong 4n theo sang ché d& xuit hop chét ure c6 cong thirc chung (I) sau

hodc mudi dugc dung cia nd.

Ar1f N
g P ON-R! (N

trong cong thire (1), Ar' 12 nhém phenyl tity v ¢6 (céc) phan tir thé, nhom di
vong thom c6 5 canh tily ¥ ¢6 (c4c) phén tir thé, nhom di vong thom ¢6 6 canh thy
¥ ¢6 (c4c) phan tir thé, hodc nhém di vong thom c6 hai vong ¢ 8 hodc 9 nguyén
tr va tily y ¢6 (cac) phan tir thé;

Ar? 13 nhém phenyl tity ¥ ¢6 (cac) phan tir thé (ngoai trir nthém phenyl chi
duoc thé bang (cac) nguyén tir halogen), nthém di vong thom c6 5 canh tuy y ¢
(c4c) phan tir thé, nhém di vong thom c6 6 canh tily ¥ ¢6 (céc) phén tir thé, hoic

nhém di vong thom c6 hai vong ¢6 8 hodc 9 nguyén tir va tily y ¢6 (cac) phan tir
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the;

X 1a nhém duge chon tir nhém bao gém cac hop chit néu trong muc a), b),
va ¢) sau:

a) nguyeén tir oxy hodc nguyén tir lru huynh,

b) NR?, va

¢) NOR?, trong do:
khi X 13 hop chét néu trong muc b) hodc ¢), R* 1a nguyén tir hydro hoac nhém C;4
alkyl tity v ¢6 (c4c) phan tir thé;

R' 1a nguyén tir hydro, nhém hydroxy, nhém C,¢ alkoxy tuy y c6 (cac)
phén tir thé, hodc nhém C, alkyl tily ¥ c6 (céc) phan tir thé;

R* va R? doc 1ap voi nhau 1a nguyén tir hydro hodc nhom C,¢ alkyl tuy y
c6 (cac) phan tir thé hodc R* va R? cling nhau tao ra nhém Ca alkylen; va

M&bi nguyén tir cacbon duge danh ddu bing ddu hoa thi 1a nguyén ti
cacbon khéng dbi xing.

Thuat ngit “doc 14p v6i nhau” ¢ nghia 1a it nhét hai phin t& c6 mit c6 thé
gidng hodic khac nhau.

Trong hop chét (I) theo phuong 4n nay hodc mudi duge dung ctia nd, cac
phan tir thé dugc vu tién 1a nhu sau.

Ut tién, Ar' 12 nhém dugce chon tir nhém bao gdém céc hop chit ¢o cdng
thirc B1), B2), B3), B4), B5), B6), B7), Bg), B9), BlO), B11), va B12) sau.

B1) B2)

R1j/\j)\ RQJI:VV:) Rﬂj\j/\ rJ)\ OA

B6) B7)

R W1/2 Wi 14 j)\
a 12_¢/ R12 R

/\ A\ w13 R _<W12 ‘<\ W13 W13
— R15

B10) B11) B12)

,W1 2 W12N
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Uu tién hon, Ar' 12 nhém duoc chon tir nhém bao gém cac hop chét co
cong thirc B1), B2), B6a), B9a), va B9b) sau.

B . B2) B6a) BYa) Bob)
R
\\ W%)\ Wi2 W2 Wiz
| [ . R‘,I I R14\ l R14 |
pZ \ \
R12 R12 Wi N\ N
— R15 R15

R'? 14 nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhéom xyano,
nhém C ¢ alkyl tity y ¢6 (c4c) phan tir thé, nhém C,6 alkoxy tily ¥ ¢6 (cac) phin
tl’l'Athé, nhém Cs.¢ xycloalkyl tily ¥ ¢6 (cac) phan tir thé, nhom Csg xycloalkoxy
tily ¥ ¢6 (cac) phén tir thé, nhom Cy axyl tily ¥ ¢6 (cac) phéan tir thé, nhom Cpe
alkenyl tiy ¥ ¢6 (cac) phan tir thé, nhém C,.6 alkynyl tity ¥ c6 (cac) phan tir thé,
nhém Cj alkoxycarbonyl, nhém C,¢ alkylsulfanyl tiy ¥ ¢ (cac) phin tir thé,
nhém Cy¢ alkylsulfinyl tay y c¢6 (céc) phin tir thé, nhom C, alkylsulfonyl tuy y
¢6 (cac) phan tir thé, -CONR'"R™", -NR'R", nhém aryloxy, hodc nhém di vong
tly y ¢6 (cac) phén tir thé. Khi R'? 1a -CONR'R™ hodc -NR'R", R' 14 nguyén
tir hydro, nhém C ¢ alkyl tity ¥ ¢6 (c4c) phan tir thé, nhém Cy.6 axyl tiy v ¢6 (cac)
phan tir thé, hodc nhém C, alkylsulfonyl tiy v c6 (cac) phan tir thé va R 1a
nguyén tir hydro hogc nhém C ¢ alkyl thy ¥ ¢6 (cac) phan tir thé, hodc R'® va R
¢6 thé cing nhau tao ra nhém Cs.1 heteroxycloalkyl.

| R ¢6 thé 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém
xyano, hodc nhom C, ¢ alkyl.

néu Ar' 12 hop chit c¢6 cong thirc B1), mdi trong sb cic nhom R vaR" 1a
nhém chire bit ky trong sé cac nhém chire dirge md ta trén ddy, hodc R va R"
¢6 thé ciing nhau tao ra nhém Cs.s alkylen hodc nhom C;., alkylendioxy.

R" va R" doc lap v0i nhau 1a nguyén tr hydro, nguyén tir halogen, nhém
xyano, nhom C,_¢ alkyl, hodc nhém C,_¢ alkoxy.

Mot trong s6 cac nhom W'® va W' 1a nguyén tir nito, va nhom kia 1a CH
ho#c nguyén tr nito.

W' 12 nguyén tir oxy, nguyén tir luu huynh, hodc N-R'®. Khi W'? 1a N-R®,
R'® 14 nguyén tir hydro hodc nhém C, ¢ alkyl.

W' 1a CH hodc nguyén tir nito.

Ut tién, mot trong sd cic nhém W'° va W' 13 N, va nhom kia 1a CH.
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Ut tién W' 12 nguyén tt oxy hodic nguyén tir luu huynh. U tién hon néu
W2 1a nguyén tit luru huynh.

Uu tién W" 1a CH.

Ut tién R' 12 nguyén tir hydro, nguyén tir halogen, nhém xyano, nhom C;.
¢ alkyl tliy ¥ c6 (cac) phén tir thé, hodc nhém Cig alkoxy tily ¥ c¢6 (cac) phan tir
thé. Uu tién hon néu R'? 1a nguyén tr hydro, nguyén tir flo, nguyén tir clo, nhém
- Xyano, nhém C;; alkyl, hodc nhém C,. alkoxy va déc biét wu tién 1a nguyén tir
hydro, nguyén tir flo, nguyén tir clo, nhém xyano, hodc nhom Cy_; alkyl.

Ul tién, R" 1a nguyén t& hydro, nhém hydroxy, nguyén tir halogen, hoic
nhém Cp¢ alkyl. Uu tién hon néu R" 1a nguyén tu hydro, nguyén t& flo, hodc
nguyén tu clo.

Uu tién, R" 1a nguyén tr hydro, nguyén tr flo, nguyén tir clo, nhém Cy.;
alkyl, nhdm metoxy, hodc nhom etoxy.

Uu tién R” 1a nguyén tir hydro, nguyén tr flo, hodc nguyén tir cio va dic
biét uwu tién 1a nguyén ti hydro.

Ut tién, Ar® 12 nhém duoc chon tir nhém bao gdm cac hop chit co cong
thirc Al), A2), A3), A4), AS), A6), A7), A8), A9), va A10) sau.

A1) 8 A2) A3) A4) A5)
A NS o G L
) 6
LD =T =T w4
R6 R7 R®> W< Rp? R7 W3- R7 . =
AB) A10)

A7) RS A8) R8 A9) R3
WA % RY
AOAENYSEIN A & A,
W3 /\ R7 VVB ,\/ R VV§W7 ><R7 O 3\ R7 V\PV\/R7

7

Ut tién hon néu Ar” 13 nhém dugc chon tr nhém bao gom cac hop chat ¢

© cong thirc A1), A2a), A3), va A7a) sau.

A1) A23) A3) A7a)
R® N
3
N\ JI \j\A R6 \ﬁwf\ ( m ! \/
RO, RS W2 R? W7 WS

W' 1a nguyén tir nito hoic CH tiy y dugc thé biang nguyén tir hydro, bing
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nguyén tir halogen, hodc bing nhém Ci alkyl tily v ¢6 (cac) phan tir thé. W? 1a
CH hoéc nguyén tit nito.

W? 12 nguyén tir oxy, nguyén tir lru huynh, hozic NH tlly ¥ dugc thé bing
nhém Cy¢ alkyl.

W* 1a CH hogc nguyén tir nito.

W’ 1a CH,, nguyén tir oxy, hodc nguyén tir luu huynh.

W® 1a C=0, CH,, CF,, CHOH, NH tiy y dwoc thé bing nhém C, alkyl,
SO, SO,, nguyén tir oxy, hodc nguyén tir luu huynh.

W7 1a NH tity ¥ dugc thé bing nhém C,.¢ alkyl hogc C=0.

W? 1a C=0 khi W’ 1a NH tiy ¥ dugc thé bing nhém C alkyl va NH tuy y
dugc thé bang nhém Cy6 alkyl khi W’ 1a C=0.

W’ 12 nguyén tir nito hogic N=0.

R® 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém xyano,
nhém C ¢ alkyl tlly ¥ ¢6 (cac) phén tir thé, nhém C,.¢ alkoxy tity ¥ ¢6 (cac) phan
tir thé, nhém Cy. axyl ity y ¢6 (cac) phan tir thé, nhém C,¢ alkylsulfanyl tiy ¥ c6
(cac) phan tir thé, nhém Cy alkylsulfinyl tity ¥ ¢6 (cac) phan tir thé, nhém Ci
alkylsulfonyl tlty ¥ c6 (c4c) phan tir thé, nhom di vong tiy ¥ ¢6 (cac) phén tir thé,
-CONR'R", hozc -NR'R". Khi R® 1a -CONR'R" hozc -NR''R", R" 1a nguyén
tir hydro, nhém C;6 alkyl tly ¥ ¢6 (cac) phan tir thé, nhom C.¢ axyl tiy ¥ ¢6 (cac)
phén tir thé, hosic nhém C,¢ alkylsulfonyl tity v c6 (cac) phan tir thé va R 1a
nguyén tir hydro hoic nhém C; alkyl tiy ¥ ¢6 (cac) phan tir thé, hodc R'® va R!
c6 thé ciing nhau tao ra nhém Cs.1g heteroxycloalkyl.

R’ 12 nguyén tir hydro, nguyén tir halogen, nhém C,¢ alkyl tiy ¥ ¢6 (cac)
phan tir thé, hodc nhém C6 alkoxy tiy v ¢6 (cac) phan tir thé.

R® 1a nguyén tr hydro, nguyén tir halogen, hodc nhém C,¢ alkyl tuy y c6
(c4c) phin tir thé.

R’ 1 nguyén ti hydro hodc nhém C. alkyl.

m bing 0 hoic 1.

n bang 0 hoic 1.

néu Ar® 1 hop chét c6 cong thirc A1), t6 hop cac phan tir thé R®, R va R®
khong bao gdm t6 hop nguyén tir hydro va nguyén tir halogen.
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Uu tién, W' 1a CH hogc N. Uu tién hon néu W' 1a N.

Uu tién W? 1a CH hodc N. Ut tién hon néu W? 1a CH.

U tién W 14 nguyén tir oxy hogic nguyén tir lru huynh. Uu tién hon néu
W? 14 nguyén tir luu huynh.

Uu tién W 1a CH, hoc O.

Uu tién WS 13 C=0, CH,, CF,, CHOH, ho#c nguyén tir oxy. Uu tién hon
néu W° 1a C=0, CH,, CHOH, hodc nguyén tr oxy va dic biét vu tién la nguyén tir
OXYy.

Uu tién W 13 nguyén tir nito.

Utu tién m bang 0.

Ut tién R® 1a nguyén tir hydro, nguyén tir halogen, nhém xyano, nhém C, ¢
alkyl tlly ¥ ¢ (cac) phan tir thé, nhom C, alkoxy tiy Y ¢6 (cac) phan tir thé,
nhém halo-C,¢ alkoxy, nhém Ci.g axyl tiy ¥ c6 (cac) phan tir thé, nhém Ci
alkylsulfanyl tily y c6 (c4c) phéan tir thé, nhém C,¢ alkylsulfinyl tiy y ¢O (cac)
phén tir thé, -CONR'R" or -NR"R™.

Tét hon 13, khi R® 1a -CONR'RM hozc -NR'R™, R 1a nguyén tit hydro,
nhoém C, alkyl, hodc nhom C,¢ axyl va R 1a nguyén tr hydro hodac nhém C; ¢4
alkyl, hoic R va R" co thé cung nhau tao ra nhom pyrolidinyl, nhém
piperidinyl, nhém piperazinyl, hodc nhém morpholinyl.

Utu tién hon néu R® 13 nguyén tir hydro, nguyén tr flo, nguyén tir clo, nhom
- xyano, nhom C,¢ alkoxy, nhém halo-C,¢ alkoxy, nhém Ci¢ alkyl, nhém C;4
alkylsulfanyl, hodc nhom C;¢ alkylsulfinyl va dic biét vu tién 1a nhom xyano,
nhom etyl, hodc nhém C,.; alkoxy.

Uu tién R’ 12 nguyén tir hydro, nguyén tir halogen, nhém C,4 alkyl tuy y
¢6 (cac) phan tir thé, hodc nhém C,4 alkoxy tily v c6 (cac) phan tir thé. Uu tién
hon néu R 1a nguyén tir hydro, nguyén tir halogen, hodc nhom C,_; alkyl va dic
biét uu tién 1a nguyén tir hydro, nguyén ti flo, hodc nguyén tir clo.

Uu tién R® 13 nguyén tr hydro, nguyén tir halogen, hodc nhom Ci¢ alkyl
ty ¥ c6 (cac) phan tir thé. Uu tién hon néu R® 1a nguyén t& hydro, nguyén tir
halogen, hozic nhém C ¢ alkyl va cu thé 13 t&t hon 13 nguyén t&r hydro, nguyén tir
flo, nguyén tir clo, hoac nhom Cy_3 alkyl.
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Uutién R’ 1a nguyén tir hydro, nhém metyl, hodc nhom etyl.

Uu tién X 1a nguyén t&r oxy, NOH, N-(nhém C, alkyl), N-O-(nhém C;.;
alkyl), hogc N-O-(nhém hydroxy Cy.4 alkyl). Uu tién hon néu X 1a nguyén tir OXYy,
NMe, NOMe, NOH, hodc NOCH,CH,0H va dic biét uvu tién 1a nguyén tir oxy.

Uu tién R 1a nguyén tu hydro, nhém hydroxy, nhém Cy¢ alkyl, nhom C;
alkoxy, nhém halo-C,_¢ alkyl, nhém hydroxy Ci alkyl, nhom carboxy Cy alkyl,
nhom carbamoyl C;¢ alkyl, nhém monoalkylcarbamoyl C,¢ alkyl, hofic nhém
dialkylcarbamoyl C,.¢ alkyl. Uu tién hon néu R' 1a nguyén tir hydro, nhom
hydroxy, nhém C,.; alkyl, nhém C;_; alkoxy, hodc nhém hydroxy C;.4 alkyl va dic
biét uu tién 1a nguyén tir hydro, nhém metyl, nhém etyl, hodc nhém hydroxyetyl.

Uu tién R2 12 nguyén tir hydro hodc nhém C_; alkyl. Uu tién hon néu R2
la nguyén tr hydro hodc nhém metyl va déc biét vu tién 13 nguyén t hydro.

Uu tién R3 12 nguyén t& hydro hodc nhém C,; alkyl. Uu tién hon néu R3
1a nguyén tr hydro hodc nhém metyl va déc biét vu tién 1a nguyén tr hydro.

Céc vi dy dugc wu tién vé hop chit theo phwong 4n cta sang ché c6 thé bao
g0m céc hop chit sau:

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure;

(-)-1-(4-clophenyl)-3-[(3S*,4R *)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure;

(-)-1-(3,4-diflophenyl)-3-[(3S*,4R *)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure;

(-)-1-(2,4-diflophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure;

- (-)-1-(4-clophenyl)-3-[(3S*,4R *)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure;
1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(35*,4R*)-4-(3-flo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
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flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;
1-[(3S*,4R*)-4-(2-clo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxy-2-metylphenyl)-2-
oxopyrolidin-3-ylJure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-1-[(35*,4R*)-4-(3,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-1-[(35*,4R*)-4-(2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-yl]-3-
(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(7-flocroman-6-y1)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(3-flo-5-metoxypyridin-2-yl)-2-oxopyrolidin-3-yl]-3-
- (4-flophenyl)ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(5-metoxythiophen-2-y1)-2-
oxopyrolidin-3-yl]ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-
yl]ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
metylsulfonylphenyl)ure;
(-)-1-(4-clophenyl)-3-[(35*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-(4-xyanophenyl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-

oxopyrolidin-3-yl]ure;
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(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
metoxyphenyl)ure;
(-)-1-(benzo[d][1,3]dioxole-5-y1)-3-[(3R*,4R *)-4-(2,6-diflo-4-
metoxyphenyl)-2-oxopyrolidin-3-yljure;
(-)-1-(5-clothiazol-2-y1)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
(pyrimidin-4-yl)ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
(pyridin-2-yl)ure;
(-)-1-[(35%*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
(pyridin-3-yl)ure;
(-)-1-[(35%*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
(pyrimidin-5-yl)ure;
(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
- oxopyrolidin-3-yl]ure;
(-)-1-(5-clopyridin-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxypheny])-2-
oxopyrolidin-3-ylJure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
(pyrazin-2-yl)ure;
(-)-1-(benzo[d]thiazol-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure;
(-)-1-(benzo[d]oxazol-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-[(35%*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yi]-3-(5-
metylisoxazol-3-yl)ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(2-
flophenyl)ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(5-
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metylthiophen-2-yl)ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*,55*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*,5R *)-4-(4-metoxyphenyl)-5-metyl-2-
- oxopyrolidin-3-yl]ure;
1-[(3S*,4R*)-4-(4-etyl-2,6-diflophenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-2-0x0-4-phenylpyrolidin-3-yl]ure;
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure;
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-4-(3-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure;
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-4-(2-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure; |
(+)-1-[(3R*,45*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;
(+)-1-(4-clophenyl)-3-[ (3R *,4S*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure;
(+)-1-(4-flophenyl)-3-[(3R*,4S*,5S*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]ure;
(+)-1-(4-flophenyl)-3-[(3R*,4S*,5R*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]ure;
(+)-1-(4-flophenyl)-3-[(3R*,4S*)-4-(5-metoxythiophen-2-y1)-2-
oxopyrolidin-3-ylJure;
(+)-1-{(3R*,45*)-4-[4-(diflometoxy)phenyl]-2-oxopyrolidin-3-y1}-3-(4-
flophenyl)ure;
(#)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-
3-yl]ure;
(#)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure;
(#)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-
3-yl]ure;
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(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5,5-dimetyl-2-
oxopyrolidin-3-ylJure;

(-)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5.5-dimetyl-2-
oxopyrolidin-3-yl]ure;

(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.4]nonan-3-yl]ure;

(-)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.4]nonan-3-yl]ure;

(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.5]decan-3-yl]ure;

(-)-trans-1-(4-flophenyl)-3-{4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.5]decan-3-yl]ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylsulfinylphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylsulfonylphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(triflometoxy)phenyl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
phenylure;

(-)-1-[4-(tert-butyl)phenyl]-3-[(3S* 4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

Etyl este cua axit (-)-4-{3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ureido } benzoic;

(-)-1-[(1,1°-biphenyl)-4-y1]-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-(4-axetylphenyl)-3-[(3S* 4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(3S* ,4R*)-4-(2,6-diﬂ0—4-metoxyphenyl)-2-0x6pyrolidin-3 -yl]-3-(4-
phenoxyphenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(3-
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flophenyl)ure;

(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-
(3.,4-diflophenyl)ure;

(-)-1-(5-clothiophen-2-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(p-
tolyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(hydroxymetyl)phenyl]ure;

(-)-4-{3-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-
yljureido}-N-metylbenzamit;

(-)-1-[(3S*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;

Etyl este cia axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}axetic;

Etyl este cua axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl }-2-metylpropionic;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-1-(1-hydroxy-2-metylpropan-2-yl)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]ure;

Etyl este cua axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}propionic (chit ddng phan A);

Etyl este cua axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
‘metoxyphenyl)-2-oxopyrolidin-1-yl}propionic (ch4t déng phan B);

(#)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(+)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

Axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-

oxopyrolidin-1-yl}axetic;
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(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
- oxopyrolidin-1-yl}-N-metylaxetamit;
Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic (chit ddng phan A);
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}-N-metylpropionamit (chit ddng phan A);
Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}propionic (chit ddng phan B);
(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}-N-metylpropionamit (chit dong phan B);
Axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-2-metylpropionic;
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N,2-dimetylpropionamit;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure;
(+)-1-(4-flophenyl)-3-[(3R*,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;
(-)-3,5-diflo-4-{(3R*,4S*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-yl}-
N,N-dimetylbenzamit;
(-)-3,5-diflo-4-{(3R*,4S5*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-yl1}-
N-metylbenzamit;
(-)-1-[(3S*,4R*)-4-(4-xyano-2,6-diflophenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-3,5-diflo-4-{(3R*,4S*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
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yl}benzamit;

(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*,Z)-4-(2-flo-4-metoxyphenyl)-2-(metoxyimino)pyrolidin-3-
y1]-3-(4-flophenyl)ure;

(-)-1-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-yl1]-3-(4-flophenyl)ure;

(-)-1-(4-flophenyl)-3-{(3S* 4R *,Z)-2-[(2-hydroxyetoxy)imino]-4-(4-
metoxyphenyl)pyrolidin-3-yl}ure;

(-)-1-{(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(4-flophenyl)ure;

(-)-1-[(35*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-(metylimino)pyrolidin-
3-yl]-3-(4-flophenyl)ure;

(+)-1-(4-flophenyl)-3-[(3R*,4S*,7)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]jure;

(-)-1-(4-flophenyl)-3-[(3S*,4R* ,Z)-2-(2-hydroxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yljure;

1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(3-
hydroxyphenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(3-
metylisothiazol-5-yl)ure;

(-)-1-(4-xyclopropylphenyl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(triflometyl)phenyl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(3-
hydroxy-4-metylphenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flo-3-hydroxyphenyl)ure; |

(-)-1-(4-clo-3-hydroxyphenyl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure;
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1-(4-xyano-3-hydroxyphenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure;

1-{(35*,4R*)-4-[4-(diflometoxy)-2,6-diflophenyl]-2-oxopyrolidin-3-yl}-3-
(4-flophenyl)ure;

(-)-1-[(3S*,4R*)-4-(6-flobenzofuran-5-yl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;

1-[(3S*,4R*)-4-(4,6-diflo-2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-
y1]-3-(4-flophenyl)ure;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-
2-oxopyrolidin-3-ylJure;

(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S* 4R *)-4-(6-flo-2,3-
- dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
etylphenyl)ure;

(-)-1-(3-xyanophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-(5-clothiophen-2-yl)-3-[(3S*,4R *)-4-(3-flo-5-metoxypyridine-2-yl)-
2-oxopyrolidin-3-ylJure;

(-)-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure;

(+)-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure;

(+)-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure;

(+)-1-(4-flophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

Axit (-)-2-{(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}axetic; _

Axit (-)-2-{(35*,4R*)-4-(6-fl0-2,3-dihydrobenzofuran-5-y1)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}axetic;

(-)-2-{(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-3-[3-(4-flophenyl)ureido]-
2-oxopyrolidin-1-yl}-N-metylaxetamit;

(-)?2-{(3 S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}axetamit;
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Axit (-)-2-{(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl1)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}-2-metylpropanoic;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
metyl-2-oxopyrolidin-3-yl]ure;

(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
metyl-2-oxopyrolidin-3-yl]ure;

(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-
1-metyl-2-oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-phenylure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(p-tolyl)ure;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-
hydroxyetyl)-2-oxopyrolidin-3-yl]ure;

(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-
hydroxyetyl)-2-oxopyrolidin-3-yl]ure;

(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-
1-(2-hydroxyetyl)-2-oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxo-1-propylpyrolidin-3-
y1]-3-(4-flophenyl)ure;

(-)-1-[(3S*,4R*)-1-benzyl-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxo-1-(pyridin-3-
ylmetyl)pyrolidin-3-yl]-3-(4-flophenyl)ure;

(-)-1-{(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-[(metylsulfonyl)metyl]-
2-oxopyrolidin-3-yl}-3-(4-flophenyl)ure;

(-)-{(3S*,4R*)-4~(2,6-diflo-4-metoxyphenyl)-3-[3-(4-flophenyl)ureido]-2-
oxopyrolidin-1-yl}metansulfonamit;

Etyl este cua axit (-)-2-{(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}axetic;

(-)-1-{(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-[(5-metyloxazol-2-
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yl)metyl]-2-oxopyrolidin-3-yl}-3-(4-flophenyl)ure;
(-)-1-{(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-[(5-metyl-1,3,4-
oxadiazol-2-yl)metyl]-2-oxopyrolidin-3-yl}-3-(4-flophenyl)ure;
(-)-1-[(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-1-(2-hydroxyetyl)-
2-oxopyrolidin-3-yl]-3-(4-flophenyl)ure;
Etyl este cua axit (-)-2-{(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-
3-[3-(4-flophenyl)ureido]-2-oxopyrolidin-1-yl } axetic;
Etyl este cua axit (-)-2-{(3S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-
3-[3-(4-flophenyl)ureido]-2-oxopyrolidin-1-yl }-2-metylpropanoic;
(-)-1-[(3S*,4R*)-1-(xyclopropylmetyl)-4-(6-flo-2,3-dihydrobenzofuran-5-
yl)-2-oxopyrolidin-3-yl1]-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-1-(xyanometyl)-4-(6-flo-2,3-dihydrobenzofuran-5-y1)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure;
(-)-1-{(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-1-[(5-metyl-1,3,4-
oxadiazol-2-yl)metyl]-2-oxopyrolidin-3-yl1}-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metoxy-2-oxopyrolidin-
3-yl]-3-(4-flophenyl)ure;
1-[(3S*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-1-[(3S*,4R*,7)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-yl]-3-(p-tolyl)ure;
(-)-1-(4-xyanophenyl)-3-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-yl]ure;
(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-ylJure;
(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R*,7)-4-(2,6-diflo-4-
metoxyphenyl)-2-(metoxyimino)pyrolidin-3-yl]ure;
(-)-1-{(3S*,4R*,7)-4-(2,6-diflo-4-metoxyphenyl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(p-tolyl)ure;
(-)-1-(4-xyanophenyl)-3-{(3S*,4R *,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
[(2-hydroxyetoxy)imino]pyrolidin-3-yl}ure;

-50-



24377

(-)-1-(6-clopyridin-3-yl1)-3-{(3S*,4R *,7)-4-(2,6-diflo-4-metoxyphenyl)-2-
[(2-hydroxyetoxy)imino]pyrolidin-3-yl}ure;
(-)-1-(benzo[b]thiophen-2-yl1)-3-{(3S*,4R *,Z)-4-(2,6-diflo-4-
metoxyphenyl)-2-[(2-hydroxyetoxy)imino]pyrolidin-3-yl}ure;
(-)-1-{(3R*,4S*)-3~(2,6-diflo-4-metoxyphenyl)-5-[(1-metyl-1H-pyrazol-3-
yl)amino]-3,4-dihydro-2H-pyrol-4-yl}-3-(4-flophenyl)ure;
(-)-1-[(35*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
- (morpholinoimino)pyrolidin-3-yl]-3-(4-flophenyl)ure;
1-[(3R*,45*)-3-(2,6-diflo-4-metoxyphenyl)-5-(phenylamino)-3,4-dihydro-
2H-pyrol-4-yl]-3-(4-flophenyl)ure;
(-)-1-((3S*,4R*,Z)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl)-3-(4-flophenyl)ure;
Etyl este cua axit 3-((Z)-{(3S,4R)-4-(2,6-diflo-4-metoxyphenyl)-3-[3-(4-
flophenyl)ureido]pyrolidin-2-yliden }amino)propanoic;
(-)-1-((35*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(hydroxyimino)pyrolidin-3-yl)-3-(4-flophenyl)ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
etynylphenyl)ure;
(-)-1-{(3S*,4R*)-4-[2,6-diflo-4-(metylamino)phenyl]-2-oxopyrolidin-3-
y1}-3-(4-flophenyl)ure; va
(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure.
Céc vi du dugc uu tién hon vé hop chét theo phuong an cia sang ché c6
thé bao gdm cac hop chét sau:
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure;
(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yllure;
(-)-1-(3,4-diflophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure;
(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-

-51-



24377

3-yl]ure;

(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)- 1-metyl-2-
oxopyrolidin-3-yl]ure; '

(-)-1-[(3S* 4R *)-4-(3-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;

(-)-1-[(3S* ,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure;

1-[(3S*,4R*)-4-(2-clo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxy-2-metylphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yi]-3-(4-
flophenyl)ure;

(-)-1-[(3S*,4R*)-4-(3,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-ylj-3-(4-
flophenyl)ure;

(-)-1-[(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure;

(-)-1-[(35*,4R*)-4-(3-flo-5-metoxypyridin-2-yl)-2-oxopyrolidin-3-y1]-3-
(4-flophenyl)ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(5-metoxythiophen-2-y1)-2-
oxopyrolidin-3-yl]ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-
yl]ure;

(-)-1-(4-clophenyl)-3-[(35*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-

oxopyrolidin-3-ylJure;
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
metoxyphenyl)ure;
(-)-1-(5-clothiazol-2-y1)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yljure;
(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-(5-clopyridin-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-
2;0xopyrolidin—3-yl]ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(5-
metylthiophen-2-yl)ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*,5S*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R*,5R*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-ylJure;
(+)-1-(4-clophenyl)-3-[(3R*,4S*)-2-0x0-4-phenylpyrolidin-3-yl]ure;
(&)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-
3-yl]ure;
(¥)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure;
(+)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-
3-yl}ure;
(-)-1-[(38*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(triflometoxy )phenyl]ure;
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yi]-3-
phenylure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
phenoxyphenyl)ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(3-
flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-
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(3,4-diflophenyl)ure;
(-)-1-(5-clothiophen-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(p-
tolyl)ure;
(-)-1-[(35*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
flophenyl)ure;
(-)-1-(4-flophenyl)-3-[(3S*,4R *)-1-(1-hydroxy-2-metylpropan-2-yl)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]ure;
(#)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(+)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N-metylaxetamit;
Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic (chit ddng phan A);
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N-metylpropionamit (chit ddng phan A);
Axit  (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic (chit dong phan B);
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N-metylpropionamit (chit ddng phan B);
(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-N,2-dimetylpropionamit;
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1 —rhetyl-2-0xopyrolidin-3 -
yl]-3-(4-flophenyl)ure;
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure;
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-3-(4-flophenyl)ure;

(+)-1-(4-flophenyl)-3-[ (3R *,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure;

(-)-3,5-diflo-4-{(3R*,4S*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
yl}benzamit;

(-)-1-(4-flophenyl)-3-[(3S*,4R *,7)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*,Z)-4-(2-flo-4-metoxyphenyl)-2-(metoxyimino)pyrolidin-3-
y1]-3-(4-flophenyl)ure;

(-)-1-[(35*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-
(metoxyimino)pyrolidin-3-yl]-3-(4-flophenyl)ure;

(-)-1-(4-flophenyl)-3-{(3S*,4R*,Z)-2-[(2-hydroxyetoxy)imino]-4-(4-
metoxyphenyl)pyrolidin-3-yl}ure;

(-)-1-{(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-[ (2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(4-flophenyl)ure;

(-)-1-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-(metylimino)pyrolidin-
3-yl]-3-(4-flophenyl)ure;

(-)-1-(4-flophenyl)-3-[(3S*,4R *,7)-2-(2-hydroxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(3-
hydroxy-4-metylphenyl)ure;

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flo-3-hydroxyphenyl)ure;

(-)-1-(4-clo-3-hydroxyphenyl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl]ure;

(-)-1-(4-xyanophenyl)-3-[(3S*,4R *)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-
2-oxopyrolidin-3-yl]ure;

(-)-1-{(3S*,4R*,2)-4-(2,6-diflo-4-metoxyphenyl)-2-[ (2-
hydroxyetoxy)imino]pyrolidin-3-yl1}-3-(p-tolyl)ure; and

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
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oxopyrolidin-3-yl]-3-phenylure.

Néu cin, hop chét (I) theo phuong 4n cia sang ché c6 thé dwgc chuyén héa
thanh mubi duoc dung theo phuong phap thong thudng. Mudi duge dung cé nghia
12 mubi véi bazo hoic axit dugc dung khéng doc (vi du, bazo v6 co hodc hitu co
hodc axit v0 co hodc hitu co).

Vi du vé& mubi thu duogc tir bazo dugc dung khong doc co thé bao gém:
mubi véi bazo v co nhu mudi natri, mudi kali, mudi canxi, mudi magie va cac
mudi twong tur; va cac mudi véi bazo hitu co nhu piperidin, morpholin, pyrolidin,
arginin, lysin va céc bazo tuong tu.

Vi du vé& mudi thu dugce tir axit duge dung khong doc ¢ thé bao gﬁ‘)m: mubi
cong axit v4i axit vd co nhu axit clohydric, axit bromhydric, axit sulfuric, axit
nitric va céc axit tuong tu; va mubi cdng axit véi céc axit hitu co nhu axit formic,
axit axetic, axit maleic, axit fumaric, axit sucxinic, axit lactic, axit malic, axit
tartric, axit xitric, axit metansulfonic, axit p-toluensulfonic, axit salixylic, axit
stearic, axit palmitic va cac axit tuong tu.

Hop chét (I) theo phuong 4n cua sang ché hodc mudi dugc dung cta n6 ¢6
thé c6 mit dudi dang hydrat hodc solvat. Hydrat va solvat bt ky dugc tao ra tir
dan xuét ure c6 cong thirc chung (I) néu trén, bao gdbm hop chit bit ky trong sb
cac hop chét duoc wu tién dic biét néu trén hodc mudi cta nd duoc bao gém trong
pham vi ctia sang ché. Vi du v& dung méi c6 thé tao ra solvat c6 thé bao gbm
metanol, etanol, 2-propanol, axeton, etyl axetat, diclometan, diisopropyl ete va cac
dung moi tuong ty.

Hop chét (I) theo phuong 4n cia sang ché hodc mudi duge dung cia no cé
thé 1a raxemat va con bao g0m céc chét hoat quang, cac chat ddng phan lap thé, va
cac chit ddng phan quay quang cua no.

Khi hop chét (I) theo phuong 4n ctia sang ché 13 mét trong s§ cac chit
dong phan quang hoc ctia né c6 mot hodc nhidu nguyén tir cacbon khéng dbi
xtmg, thi cAu hinh ctia mdi nguyén tir cacbon khéng ddi xtng trong hop chét (D)
theo phuong 4n ctia sang ché 1a cdu hinh bét k¥ trong sb ciu hinh R va cAu hinh S.
Chét bat ky trong s cac chit ddng phan quang hoc dugc bao gdm trong sang ché,

va hdn hop gdém céc chit ddng phan quang hoc nay ciing dugc bao gdm trong
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sang ché. H3n hop gdm céc chit hoat quang c6 thé 1 raxemat dugc tao ra tir cac
lugng bing nhau cia céc chit ddng phan quang hoc, va raxemat nay ciing duoc
bao gdm trong pham vi cta sang ché. Khi hop chit (I) theo phuong 4n cia séng
ché 1a raxemat rén hodc két tinh, raxemat ndy, hdn hop raxemic, dung dich cia
raxemic ran dugc bao gdm trong pham vi ctia sang ché.

Khi hop chit (I) theo phuong 4n cia sang ché bao gdm chit déng phan di
hinh, thi tit ca c4c chit ddng phan di hinh dugc bao gém trong sang ché.

Khi hop chét (I) theo phuong 4n ciia sang ché bao gdm chat h3 bién, thi tét
ca cac chat hd bién dugc bao gdm trong sang ché.

Mubi duge dung ctia hop chit (I) bao gbm céc chét hd bién proton.

Hop cht (I) theo phuong 4n cia sang ché hodc mudi duge dung cta né co
thé 14 hop chat duoc danh déu bing chit ddng vi (vi du, 3H, 14C, 35S va céc chét
~ tuong tu). Hop chat nhu vay ciing dugc bao gbm trong sang ché.

Hop chit (I) theo phurong 4n cuia sang ché hodc mudi duge dung cia né co
thé 1a hop chét dugc thé bing doteri trong d6 1H duge thé bang 2H(D). Hop chét
nhu vy ciing dugc bao gdm trong sdng ché.

Thuat ngir “tdc dung chi vn FPRL1” theo phuong 4n ciia sang ché c6
nghia 1a hoat tinh cht vén thu dugc nho tac dong trén thu thé giéng thu thé formyl
peptit 1 (FPRL1). Hop chét (I) theo phuong 4n cta sang ché hodc mudi duoc dung
ctia né thé hién hoat tinh cha van ndi trdi trong, vi du, thir nghiém danh gia dong
canxi vao trong t& bao biéu hién qua mic FPRL1. Do d6, c6 thé hiéu rang hop
chit (I) theo phuong 4n cia sang ché hoic mubi duogc dung cta n6 hitu ich lam
chét diéu tri hodc phong bénh viém, bénh dudng hd hép man tinh, bénh ung thu,
bénh nhiém tring mau, cac triéu chimg di ung, bénh nhiém retrovirut HIV, rdi
loan tudn hoan, bénh viém thin kinh, réi loan thin kinh, chéng dau, bénh do
nhiém thé dam ddc, bénh thodi hoa dang tinh bot, rdi loan mién dich va cac bénh

tuong tu.
Phuong phép diéu ché hop chit (I) theo phuong 4n ciia sang ché

Hop chét (I) theo phuong 4n cta sang ché hodc mubi dugc dung cta né cb

thé dugc diéu ché, vi du, theo phuong phap bt ky trong sb céc phuong phép duoc
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md ta trong céc so dd tir 1 dén 17 sau, cac phuong phép tuwong tu chung, cac
phuong phdp duge mo ta trong céc tai liéu chuyén nganh khéc, va cac phuong

‘phép tuong tu ching.

Téng hop hop chét (Ia)

Hop chét (I) theo phuong 4n cia sang ché khi X 12 O (hop chit nay dudi
day duoc goi 1a hop chét (Ta)) ¢ thé duge didu ché theo phuong phép bét ky trong
s& cac phuong phap dugc mod ta trong so dd 1, cac phuong phép tuong tir chung,

céac phuong phap dugc md ta trong cic tai liéu chuyén nganh khac, va cac phuong

phap tuong tu ching.
So db 1
Buoc 1-1 Budc 1-2
HoC [ aNg, N R P AT-NCO  wN. 4
j;liN-w i_, ?ﬂ/ ﬁN—w - j;éN_Fv
Ar? R2 R3 Ar? R? R3 Ar? R2 R3

™M (Ia) ®)
Trong céc cong thirc néu trén, Ar', Arz, R!, Rz, va R® 1a nhu da dugc mo ta
trén day, va mdi nguyén tir cacbon dugc danh du bang diu hoa thi 1a nguyén tir

cacbon khong d6i xing.

Buée 1-1

Budc nay 1a bude cho hop chét (1) phan tmg véi hop chét (2) dé tao ra hop
chét (Ta). Hop chit (Ia) c6 thé duge didu ché bing céch, vi du, cho
diphenylphosphoryl azit (DPPA) va cac chét twong ty tac dong 1én hop chit (1)
trong dung mdi v6i su 6 mét hay khong c6 bazo va sau d6, cho hop chét (2) phan
tng vé6i san pham thu duogc.

Phan ng trén thuong duge thuc hién trong dung méi ma khong anh hudng
bét loi dén phan tng nay, va vi du vé dung méi dugc str dung c6 thé bao gdbm
benzen, toluen, tetrahydrofuran, axetonitril, dioxan, hdn hop dung mdi cua chiing
va cdc dung moéi tuong tu. Vi du vé bazo duge st dung co thé bao gém

trimetylamin, trietylamin, N-metylmorpholin va cic chét twong tu. Lugng bazo
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dugc sir dung thudng nim trong khoang tir 0,5 &n 100 duong luong mol so véi 1
mol hop chét va t6t hon 13 ndm trong khoang tir 1 dén 5 duong luong mol. Nhiét
d6 phan tng thudng c6 thé dugce thuc hién & nhiét d6 nim trong khoang tir -10°C
dén nhiét d6 ddi luu cia dung madi va tét hon 1a duge thuc hién & nhiét d6 nim
trong khoang tir 20°C dén 120°C. Thoi gian phan tng thay d6i tuy thudc vao
nguyén li€u ban dau dugc st dung, dung méi dugc st dung, nhiét d6 phan tng,
~ hodc céc yéu t trong ty, nhung thudng nim trong khoang tir 10 phut dén 3 ngay.

Hop chét (1) duge sir dung & bude ndy c6 thé duge didu ché theo phuong
phap bét ky trong s cac phuong phap duge md ta chi tiét dudi day, cac phuong
phép twong tu chung, cac phuong phdp dugc mo ta trong céc tai liéu chuyén
nganh khéc, va cac phuong phép tuong tu ching.

Hon nita, hop chét (2) duoc sir dung & bude ndy c6 thé ¢6 ban trén thi
trudong, hoic c6 thé duge diéu ché theo phuong phap bat ky trong sb cac phuong
phép dugc mo t4 trong cac tai liéu chuyén nganh khac, va cic phuong phap twong

tu ching.

Buéce 1-2

' Bude nay 1a budc cho hop chat (3) phan tng véi hop chit (4) dé tao ra hop
chit (Ta). Hop chét (Ia) co thé dugc didu ché bing cach, vi du, cho hop chit (3)

| phan mg v&i hop chét (4) trong dung moi véi su c6 mat hay khoéng cé bazo.

Luogng hop chét (4) dugc str dung nim trong khoang tir 0,5 dén 10 duong lugng

mol so véi 1 mol hop chéit (3) va tét hon 1a ndm trong khoang tir 1 dén 2 duong

luong mol.

Phan tng trén thuong dugc thuc hién trong dung mo6i ma khéng anh hudng
bét loi dén phan tmg nay, va vi du vé dung moi dugc sir dung c6 thé bao gdbm
diclometan, 1,2-dicloetan, benzen, toluen, tetrahydrofuran, etyl axetat, metanol,
nudc, hdn hgp dung moi ctia chiing va cac dung mdi twong tu. Vi du v& bazo dugc
sir dung c6 thé bao gdbm hydrua kim loai kidm nhu lithi hydrua, natri hydrua, kali
hydrua va céc chét teong tu, hydroxit kim loai kiém nhu natri hydroxit, kali
hydroxit va cic chét twong ty, hydro cacbonat nhu natri hydro cacbonat, kali

hydro cacbonat va cac chét tuong tu, cacbonat nhur natri cacbonat, kali cacbonat
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va cac chit tuong tur, mubi axit hiru co nhu natri axetat va cac chét tuong tu, amin
béc ba nhu trimetylamin, trietylamin, N-metylmorpholin va cac chat tuong tw, va
amin thom nhu pyridin, picolin, N,N-dimetyl anilin va c4c chét trong tir. Lugng
bazo duge st dung thudng nim trong khoang tir 1 dén 100 duong lugng mol so
v6i 1 mol hop chét va tét hon 1a ndm trong khoang tir 1 dén 5 duong lugng mol.
Nhiét d6 phan tng thudng c6 thé duge thuc hién & nhiét do nim trong khoang tir -
20°C dén nhiét d6 d6i luu ctia dung mdi va tdt hon 1a duogc thuc hién & nhiét 49
nam trong khoang tir 0°C dén 50°C. Thoi gian phan tng thay ddi tuy thudc vao
nguyén liéu ban dau dugc sit dung, dung méi duogc sir dung, nhiét d§ phan tng,
hoic cac yéu t6 twrong tw, nhung thudng nim trong khoang tir 10 phit dén 48 gio.

Hop chét (3) duogc st dung & bude ndy c6 thé duoc didu ché theo phuong
phap bét ky trong s cic phuong phép duge mo ta chi tiét dudi day, cac phuong
phép tuong tu ching, cdc phuong phdp dugc md ta trong céc tai liéu chuyén
nganh khéc, va cac phuong phap tuong tu ching.

Hon nita, hop chit (4) duoc sir dung & bude nay c6 thé c6 béan trén thi
truong, hodic c6 thé duge diéu ché theo phuong phap bét ky trong sb cac phuong
phap duogc md ta trong céc tai liéu chuyén nganh khac, va céc phuong phap tuong

tu ching.

Téng hop hop chét (Ib)

Hop chét (I) theo phuong 4n ciia sang ché khi X 14 O va R' 1a H (hop chit
nay duéi ddy c6 thé duoc goi 1a hop chit (Ib)) c6 thé dugc didu ché theo phuong
phap bt ky trong sb cac phuong phép duge md ta trong so dd 2, cac phwong phéap
tuong tw chung, cidc phuong phép dugc md ta trong cac tai liéu chuyén nganh
khéc, va cac phuong phap trong tu ching.

So d6 2
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o Budc 2-1 H n o
HO,C Art-N< N
* Ar1—NH2 (2) 77/ *
zjiw ) e
AT 2R AT 2R

(1a) (Ib)
\Bué’c 22
Budc 2-3 Budc 2-5

N

Ar'-NCO (4)
0 Budc 2-4 0
c:szNj:(< HZNjEIZ
. NH - . NH
2 2
Ar R2 R3 Ar R2 R3
(5) (3a)

Trong céc cong thic néu trén, Arl, A%, R% va R 1a nhu da dugc mo ta trén
ddy, va mdi nguyén ti cacbon dugc danh ddu biang diu hoa thi 13 nguyén tir

cacbon khong doi xting.

- Budc 2-1

Budce ndy 1a bude didu ché hop chat (Ib) tir hop chit (1a). Hop chét (Ib)
bing budc 2-1 ¢6 thé duoc didu ché theo phuong phép bt ky trong s cac phuong
phap dugec mo ta & bude 1-1 ciia so dd 1, cac phwong phéap turong tu chung, cac
phuong phdp dugc md ta trong céc tai li€u chuyén nganh khac, va céc phuong

phép twong tu ching.

Budc 2-2

Budc nay 1a buée chuyén héa nhém carboxy trong hop chét (la) thanh
amin bac nhit dé tao ra hop chat (3a). Hop chét (3a) ¢ thé dugc didu ché bang
cach, vi duy, cho diphenylphosphoryl azit (DPPA) va cac chét tuong tur tic dong
1én hop chét (1a) trong dung modi A véi sy ¢ mat hay khong c6 bazo va sau do,
cho hop chét thu duge phan tmg véi axit trong dung méi B. Vi du vé dung méi A
¢6 thé bao gém benzen, toluen, tetrahydrofuran, axetonitril, dioxan, hon hop dung
mdi clia chiing va cac chét trong ty. Vi du vé dung méi B ¢6 thé bao gdm dioxan,
nudc va cic chét teong tu. Vi du vé& bazo dugc st dung cé thé bao gém

trimetylamin, trietylamin, N-metylmorpholin va cic chat twong tw. Vi du vé& axit
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duge sir dung c6 thé bao gdm axit clohydric dic, axit sunfuric dic va cic chit
teong tw. Nhiét d¢ phan ung thuong co thé duoc thuc hién & nhiét dd ndm trong
khoang tir -10°C dén nhiét d6 dbi Iuu ctia dung méi va tét hon 1a duoc thuc hién &
nhiét d6 ndm trong khoang tir 0°C dén 100°C. Thoi gian phan Gng thay ddi tuy
thudc vao nguyén liéu ban dau dugc stir dung, dung moi duge st dung, nhiét do
phan tmg, hodc cic yéu tb turong ty, nhung thudng ndm trong khoang tir 30 phut
dén 3 ngay.

Budce 2-3

Bué6e ndy 1a budce didu ché hop chét (5) tir hop chét (1a). Hop chét (5) ¢6
thé duoc diéu ché bing cach, vi du, cho diphenylphosphoryl azit (DPPA) va céac
chit twong tur tic dong 1én hop chét (1a) trong dung méi véi su cb mat hay khong
¢6 bazo va sau d6, cho san phdm thu duoc phan g véi rugu benzylic trong dung
mdi hoic khong cin dung moi bat ky. Vi du vé dung méi duge sir dung c6 thé bao
gém benzen, toluen, tetrahydrofuran, axetonitril, dioxan, hdn hgp dung moi cia
~ ching va céac chit twong tu. Vi du v& bazo dugc st dung c6 thé bao gbm
trimetylamin, trietylamin, N-metylmorpholin va cac chit twong tir. Nhiét do phéan
ting thudng c6 thé dugc thuc hién & nhiét do ndm trong khoang tir 0°C dén nhiét
do6 dbi luu cua dung moi va tdt hon 1a duoc thuc hién & nhiét d6 nim trong
khoang tir 10°C dén 120°C. Thoi gian phan tng thay ddi tuy thudc vao nguyén
liéu ban dau dugc sir dung, dung mdi dugc st dung, nhiét do phan Ung, hodc cac

yéu t6 tuong tw, nhung thuong nam trong khoang tir 30 phiit dén 3 ngay.

Buéc 2-4

Budce 1a budce loai bdo vé€ nhém Cbz (benzyloxycarbonyl) trong hop chét
(5) dé tao ra hop chét (3a). Hop chit (3a) c6 thé duoc didu ché bang cach, vi du,
hydro héa hop chét (5) trong dung mdi véi su c6 mit ciia chat xtc tac nhu paladi
10% trén cacbon (10% Pd-C). Vi du vé dung mdi duge sit dung c6 thé bao gbm
metanol, etanol, diclometan, tetrahydrofuran, etyl axetat, hon hop dung mdi cua
chiung va céc chét teong tu. Nhiét d§ phan Ung thudng co thé dugc thuc hién &

nhiét d6 nim trong khoang tir 0°C dén nhiét d6 déi luu cta dung mdi va t6t hon 1a
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dugc thuc hién & nhiét d6 ndm trong khoang tir 10°C dén 40°C. Thoi gian phan
tg thay ddi tuy thudc vao nguyén lidu ban diu duogc st dung, dung méi duogc st
dung, nhiét d§ phan Gng, hodc cac yéu tb twong tu, nhung thuong nam trong

khoang tir 30 phiit dén 3 ngay.

Buéce 2-5

Bud6e ndy 13 bude diéu ché hop chét (Ib) tir hop chit (3a). Hop chit (Ib)
bang budc 2-5 ¢ thé dugc didu ché theo phuong phap bit ky trong sb cac phuong
- phap duoc mé ta & bude 1-2 ciia so dd 1, cac phuwong phép trong tur chung, cac
phuong phap dugc md ta trong céc tai liéu chuyén nganh khéac, va cac phuong

phép twong tu ching.

Téng hop hop chét (1b)

Hop chét (1b) trong s6 hop chit (1) khi R3 1a H ¢6 thé duoc diéu ché tir
hop chét (6) theo phwong phép bét ky trong sd cac phuong phap dugc md ta trong
so db 3, cac phuong phép twong tu chung, cdc phuong phap dugc mé ta trong cac
tai liéu chuyén nganh khéc, va cac phuong phéap tuong tu chung.

So dd 3

Budc 3-1 Budc 3-2

RA_NO, Q'0,C._C0,Q' ; 0!

7 NO 9) Q'0,C__COy
At-GHO  —— ANy — 9. ' \O
R Ar2 2
®) ®) H R (10)
l Budc 3-3

Budc 3-4

o) 0
HO,C Q'o,C
. NH . NH
A" Ko a” Ko
(1b) (11)
Trong céc cong thirc néu trén, Ar’ va R? 1a nhu da duoc mé ta trén day; Q'

12 nhom Cy¢ alkyl va cac nhém tuong tu, va mdi nguyén tir cacbon duge danh diu

biang d4u hoa thi 1 nguyén tir cacbon khong dbi xtng.
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Buée 3-1
Budc ndy 1a bude cho hgp chit (6) phan g v6i hop chét (7) dé tao ra hop
chét (8). Hop chét (8) c6 thé dugc didu ché bing cach, vi du, cho hop chit (6)
phan tmg véi hop chit (7) trong axit axetic voi sy ¢6 mat clia amoni axetat. Nhiét
d6 phan tmg thuong ¢ thé dugc thuc hién & nhiét do nim trong khoang tir 20°C
dén nhiét d6 ddi Iuu ciia dung méi va tdt hon 1a dugc thue hién & nhiét d6 nim
trong khoang tir 80°C dén 110°C. Theo cach khéc, hop chit (8) ¢6 thé dugc didu
‘ché bing cach cho hop chit (6) phan tng v6i hop chit (7) trong 2-
hydroxyetylamoni format (2-HEAF). Nhiét d6 phan trng thudng c6 thé duge thuc
hién & nhiét d6 nim trong khoang tir 0°C dén 80°C va tét hon 1a duge thuc hién &
nhiét d6 nim trong khoang tir 10°C dén 50°C. Thoi gian phan tmg thay déi tuy
thudc vao nguyén liéu ban déu dugc sir dung, dung moéi duge st dung, nhiét do
phan Gng, hodc cic yéu t twong tu, nhung thudng nim trong khodng tir 30 phut
dén 3 ngay.
Hop chét (6) va hop chat (7) dwgc sit dung & bude nay c6 thé c¢6 ban trén
thi trudng, hodc ciing c6 thé duoc diéu ché theo phuong phép bt ky trong s cac
phuong phap dugc md ta trong céc tai li¢u chuyén nganh khac, va cac phuong

phép tuong tu chung.

Budc 3-2

Budc nay 1a bude cho hop chit (8) phan tmg véi malonic este (9) # taora
hop chét (10). Hop chét (10) c6 thé dugc diéu ché bing cach, vi du, cho hop chét
(8) phan trg v&i hop chat (9) trong dung mdi véi sy ¢6 mit clia chét xtc tac. Vi
du v& dung méi dugc sir dung c6 thé bao gdm benzen, toluen, tetrahydrofuran,
metyl t-buty] ete, axetonitril, metanol, etanol, etyl axetat va cac chit twong tw. Vi
du vé chit xiic tac dugc sir dung c6 thé bao gdm niken(Il) bis[(S,S)-N,N’-
dibenzylxyclohexan-1,2-diamin|bromua, niken(II) bis[(R,R)-N,N’-
dibenzylxyclohexan-1,2-diamin]bromua, 1-(3,5-bis(triflometyl)phenyl)-3-
((18,28)-2-(dimetylamino)xyclohexyl)thioure, va 1-(3,5-bis(triflometyl)phenyl)-
3-((1R,2R)-2-(dimetylamino)xyclohexyl)thioure ma c6 thé thu duoc theo cac

phuong phép dugc mo ta trong tai lidu phi sang ché. Luong chét xtc tac duge st
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dung thudng nim trong khoang tir 0,001 d&n 0.2 mol so véi 1 mol hop chit (8).
Nhiét do phan tmg thudng c6 thé dugc thuc hién ¢ nhiét d6 nim trong khoang tir -
0°C dén nhiét d6 d6i lru cia dung moi va tét hon 1a duoc thue hién & nhiét do
nim trong khoang tir 10°C dén 50°C. Thoi gian phan tmg thay ddi tuy thudc vao
nguyén liéu ban dau dugc st dung, dung moi duge st dung, nhiét do phan tng,
hoic cac yéu tb twong tu, nhung thuong ndm trong khoang tir 30 phut d&én 7 ngay.
Hon nita, hop chit (9) dugc st dung & bude ndy c6 thé c6 ban trén thi
trudng, hoic ¢ thé duge diéu ché theo phuong phap bat ky trong s cac phuong
phap dugce mo ta trong cdc tai liéu chuyén nganh khéc, va cac phuong phép tuong
tur chiing. Hon nita, hop chit (8) c6 thé c6 ban trén thi trrong ngoai hop chét thu
duoc & bude 3-1, hoic c6 thé duge didu ché theo phuong phap bét ky trong sb cac
phuong phdp dugc mod ta trong céc tai liéu chuyén nganh khac, va cac phuong

phép tuong tu ching.

Bude 3-3

Budc ndy 1a budce diéu ché hop chit (11) tir hop chét (10). Hop chat (11) ¢6
thé dugc diéu ché bang cach, vi du, cho natri bohydrua (NaBH4) tac dong lén hop
chét (10) trong dung mdi véi sy cd mat cia niken(Il) clorua hexahydrat
(NiCI2-6H20). Vi du v& dung mdi duge st dung c6 thé bao gdm metanol, etanol,
tetrahydrofuran, metyl t-butyl ete va c4c chét twong tu. Nhiét d6 phan tmg thuong
¢6 thé duge thuc hién & nhiét do nim trong khoang tir -30°C dén nhiét do ddi luu
ctia dung moi va tét hon 1a dwoc thuc hién & nhiét do nim trong khoéang tir 0°C
dén 80°C. Thoi gian phan tmg thay ddi tuy thudc vao nguyén liéu ban dau duge
st dung, dung moi dugc st dung, nhiét 46 phan tmg, hodc céac yéu tb tuong tu,

nhung thuong ndm trong khoang tir 30 phut dén 3 ngay.

Budc 3-4

Budc ndy 1a budc thiy phan gbc este ctia hop chit (11) dé tao ra hop chit
(1b). Hop chét (1b) c¢6 thé dugc didu ché bang cach, vi du, xir Iy hop chit (11)
bing bazo trong dung méi. Vi du vé dung méi duge sir dung cé thé bao gdbm

nudce, metanol, etanol, propanol, 2-propanol, butanol, tetrahydrofuran, hdn hop
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dung méi ctia chiing va céc chét trong tw. Vi du v& bazo dugce sir dung b thé bao
gE‘)m lithi hydroxit, natri hydroxit, kali hydroxit va cac chét tuong tu. Nhiét do
phan tng thuong cé thé dugc thuc hién & nhiét do ndm trong khoang tir 0°C dén
nhiét do ddi luu ciia dung mdi va t6t hon 1a dugc thuc hién & nhiét 46 nim trong
khoéng tir 10°C dén 70°C. Thoi gian phan tmg thay dbi tuy thudc vao nguyén lidu
ban diu duoc st dung, dung mdi dugce st dung, nhiét d§ phan Gng, hoic cac yéu

t6 twong tw, nhung thudng ndm trong khoang tir 30 phut dén 3 ngay.

Tbng hop hop chit (1c¢)

Hop chét (1) khi R? va R? khong phai 1a H (hop chit nay dudi day cb thé
dugc goi 12 hop chét (1c)) c6 thé duge diéu ché tir hop chét (6) theo phuong phép
bét ky trong sb cic phuong phap dugc mé ta trong so dd 4, cac phuong phép
tuong tu ching, cdc phuong phép dugc mo ta trong céc tai liéu chuyén nganh

khac, va cac phuong phap trong tu ching.

So do4
Budc 4-1 Buéc 4-2
5
Q'0,C._C0o.Q" R e NO: 1 1
CO,Q! R® (13) Q'0,C.__C0,Q
© A2 (
A-CHO ——~ _
cro co,q! A2 N
2' 3
®) (12) RT R (19
Buéc 4-3
Buwéc 4-4
o) 0
HO,C Q'o,C
~ NH T NH
A Trs A g

(10)

(15)

Trong cac cong thirc néu trén, Ar® va Q' 1a nhu da duge mé ta trén day, R?

va R® doc 1ap véi nhau 1a nhém Cy4 alkyl tiy ¥ ¢6 (cac) ph?m tir thé hodc cung

nhau tao ra nhém C,.4 alkylen, va mdi nguyén tir cacbon dugc danh ddu bang diu

hoa thi 12 nguyén tir cacbon khong ddi xtmg.

Buoc 4-1
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Budc nay 1a bude cho hop chét (6) phan ng v6i hop chét (9) dé tao ra hop
chat (12). Hop chit (12) c6 thé duoc diéu ché bang cach, vi du, cho hop chét (6)
phan (g v&i hop chét (9) trong dung méi véi su ¢6 mit cia bazo. Vi du vé dung
mdi dugc st dung cbd thé bao g@)m benzen, toluen, dimetyl sulfoxit, N,N-
dimetylformamit, hdn hgp dung méi cia ching va cac chét tudng tu. Vi du vé
bazo duoc sir dung c6 thé bao gdm amin béo nhu piperidin, pyrolidin, trietylamin,
N-metylmorpholin va cic chat twong tu, amin thom nhu pyridin, picolin, N,N-
dimetyl anilin va cac chat twong tw, va mubi axit hiru co nhur piperidinium axetat,
amoni axetat va cac chét teong tu. Nhiét do phan ing thuong cod thé duoc thuc
hién & nhiét 46 nim trong khoang tir 0°C dén nhiét 4o d6i luu cta dung moi va tdt
hon 14 duoc thue hién & nhiét o nim trong khoadng tir 70°C dén 110°C. Thoi gian
phan tng thay ddi tuy thudc vao nguyén lidu ban déu dugc st dung, dung moi
dugc stir dung, nhiét 46 phan ing, hoac cac yéu td tuong tu, va thuong nam trong
khoang tir 30 phiit dén 3 ngay.

Hon nita, hop chit (6) va hop chit (9) duoc str dung & budce nay co6 thé co
ban trén thi tfuc‘mg, hodc ¢ thé dugc diéu ché theo phuong phap bit ki trong sb
cac phuong phap dugec mo ta trong céc tai li€u chuyén nganh khéc, va cdc phuong

phép tuong tu ching.

Budc 4-2
Budc nay 13 bude cho hop chit (12) phan tmg véi hop chét (13) dé tao ra
hop chat (14). Hop chét (14) c6 thé dugc didu ché bing cach, vi du, cho hop chit
(12) phan tng v6i hop chét (13) trong dung méi voi sw ¢6 mit ciia bazo. Vi du vé
dung méi duge st dung c6 thé bao gdm toluen, benzen, tetrahydrofuran,
axetonitril, dimetyl sulfoxit, N,N-dimetylformamit, hdn hgp dung mdi ciia chiing
va céc chét tuong tu. Vi du v& bazo duge sir dung c6 thé bao g(“)m kali florua duoc
xtr Iy bing nhom oxit (KF-AI203) vi cdc chét tuong tw. Nhiét do phan tmg
thuong c6 thé dugc thuc hién & nhiét d6 ndm trong khoang tir 0°C dén nhiét do
dbi Ivu cua dung moi va t8t hon 14 dugc thuc hién & nhiét d6 nam trong khoang tur
10°C dn 40°C. Thoi gian phan Gng thay déi tuy thuéc vao nguyén liéu ban dau

dugce st dung, dung moi duoc sir dung, nhiét dd phan tmg, hodc cac yéu té twong
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tu, nhung thudng nim trong khoang tir 30 phit dén 3 ngay.

Budc 4-3

Budc ndy 1a bude didu ché hop chat (15) tir hop chit (14). Hop chit (15) ¢6
thé duoc diéu ché theo phuong phap bét ky trong sé cac phuong phép dugc mo ta
& bude 3-3 clia so dd 3, cac phuong phép tuong tu ching, cac phwong phap dugce

mo ta trong cac tai liéu chuyén nganh khac, va cac phuong phép trong tu chiing.

Budc 4-4

Budc nay la buée thity phan gbc este ctia hop chét (15) dé tao ra hop chit
(1c). Hop chat (1c) c6 thé duoc didu ché theo phuong phap bit ky trong sé céc
phuong phép dugc mo ta & budc 3-4 cia so dd 3, cic phuong phap tuwong tu
~ching, céc phuong phap duge md ta trong cac tai liéu chuyén nganh khéc, va céc

phuong phép trong tir ching.

Tbng hop hop chét (3b)

Hop chit (3) khi R® 1a H (hop chit nay dudi déy c6 thé duoc goi 1a hop
chét (3b)) c6 thé dugc diéu ché tir hop chét (8) theo phuong phap bét ky trong sb
céc phuong phap duge mo ta trong so dd 5, cac phuong phép turong tu chiing, cac
phuong phdp dugc mo ta trong cac tai liéu chuyén nganh khac, va cac phuong
phép tuong tu chung.

So db 5
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Budc 5-1
Buwdc 5-2
1
Ph\r/NvCOZQ Ph IPh
Ph (16) N CO,Q' BocHN s _CO,Q’
AR/\(NOZ : NO o * NO
R2 Ar 2 Ar? 2
H R? H R?
(8) (17) (18)
Buéc 5-3
Budc 5-4
0 0
HN_ BocHN
. NH o NH
2
Ar? H R2 Ar H R2
(3b) (19)

Trong céc cong thic néu trén, Arz, R%, va Q1 14 nhu da dugc mo ta trén day,
va mdi nguyén tr cacbon dugc danh diu biang ddu hoa thi 14 nguyén t& cacbon

khong dbi xtng.

Budce 5-1
Buéc ndy 1a bude cho hop chit (8) phan tmg voi hop chét (16) dé tao ra
hop chat (17). Hop chét (17) ¢6 thé dugc didu ché bang céach, vi dy, cho hop chét
- (16) phan tng véi hop chat (8) trong dung méi véi su cé mit cia bazo. Vi du vé
dung mdi dugc st dung c6 thé bao gdm tetrahydrofuran, hexan, hdn hop dung
mdi ctia chiing va cac chit twong tur. Vi du v& bazo dugc st dung c6 thé bao gdbm
cac lithi hitu co nhu lithi diisopropylamit (LDA) lithi hexametyl disilazit
(LHMDS) va céc chét tuong tu. Nhiét d6 phan ung thuong c6 thd dugc thyc hién
& nhiét do nam trong khoang tir -78°C dén nhiét do dbi luu cua dung mai va tét
hon 13 dugc thuc hién & nhiét 9 nim trong khoéang tir -78°C dén 30°C. Thoi gian
phan tng thay ddi tuy thudc vao nguyén liéu ban ddu dugc st dung, dung moéi
dugc st dung, nhiét @6 phan tmg, hodc cic yéu té twong tw, nhung thudong nim
trong khoang tir 30 phat dén 3 ngay.
Hon nita, hop chét (8) va hop chit (16) dwoc st dung & bude nay c6 thé co
bén trén thi trudng, hodc ¢ thé dugc diéu ché theo phuong phap bit ky trong sd
cac phuong phép dugc mo ta trong céc tai liéu chuyén nganh khac, va cic phuong

phép tuong tu chung.
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Buéce 5-2

Budc niy 13 bude chuyén héa ge imin cua hop c¢hét (17) dé tao ra hop
chit (18). Hop chit (18) c6 thé dugc didu ché bing cach, vi du, cho hop chit (17)
phan tmg v6i nudce trong axit axetic va sau d6, cho san phdm thu dugce phan tng
v6i di-tert-butyl dicacbonat ((Boc)20) trong dung moéi véi su ¢d mit cia bazo. Vi
du vé dung mdéi dugc st dung co thé bao gﬁ‘)m nudc, metanol, etanol,
tetrahydrofuran, etyl axetat, N,N-dimetylformamit, 1,4-dioxan, axetonitril, hon
hop dung mdi cia chiing va céc chat twong twr. Vi du v& bazo dugc st dung c6 thé
bao gém trietylamin, natri hydro cacbonat, natri cacbonat va céc chét tuong tu.
Nhiét d0 phan Uimg thudng c6 thé duoc thue hién & nhiét do nim trong khoéang tir
0°C dén nhiét do di luu ctia dung madi va tét hon 13 duoc thuc hién & nhiét do
nam trong khoang tir 10°C dén 70°C. Thdi gian phan g thay dbi tuy thudc vao
nguyén liéu ban dau dugce sir dung, dung moi dugc st dung, nhi¢t d6 phan tng,

hoic cac yéu tb twong tur, nhung thudng ndm trong khoang tir 30 phut dén 3 ngay.

Budc 5-3

Budc nay 1a budc diéu ché hop chét (19) tir hop chét (18). Hop chit (19) ¢6
thé dugc diéu ché theo phuwong phap bit ky trong sb cac phuong phap dugc mo ta
& bude 3-3 clia so d6 3, cac phuong phép trong tu ching, cac phuong phap dugc

mo ta trong céc tai liéu chuyén nganh khdc, va cac phuong phép twong tu ching.

Buéc 5-4

Budce nay la bude loai bdo vé nhom tert-butoxycarbonyl (Boc) trong hop
chét (19) dé tao ra hop chit (3b). Hop chit (3b) c6 thé dugc didu ché bang cach, vi
du, cho hop chit (19) phan {mg véi axit nhu axit trifloaxetic (TFA) hoic
hydroclorua trong dung méi. Vi du vé dung méi dugc sir dung c¢6 thé bao gdm
- diclometan, dioxan, etyl axetat, metanol, nu6c, hdn hop dung mdi ciia ching va
cac chét twong ty. Nhiét d6 phan tng thudng c6 thé dugc thuc hién & nhiét do
nam trong khoang tir 0°C dén nhiét d6 ddi luu cua dung mdi va tt hon 13 dugc

thuc hién & nhiét ¢ ndm trong khoang tir 0°C dén 60°C. Thoi gian phan g thay
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dbi tuy thudc vao nguyén li€u ban dau duge st dung, dung mdi dugc sir dung,
nhiét do phan g, hoic cic yéu té twong tw, nhung thudng nim trong khoang tir
30 phut dén 3 ngay.

Téng hop hop chét (1d) A
Hop chit (1) khi R' 1a nhém Cy.6 alkyl (hop chét nay dudi day c6 thé dugce
g0i 12 hop chét (1d)) c6 thé dugc diéu ché tir hop chét (20) theo phwong phép bat
ky trong s cac phuong phap duoc mé ta trong so dd 6, cac phuong phap tuong tur
ching, cac phuong phép duge mo ta trong céc tai li€u chuyén nganh khac, va céc

phuong phép tuong tu ching.

So d6 6
Buéc 6-1 Buwéc 6-2 Buwéc 6-3 Budc 6-4
O (0] _Ra O 0 o
Q'o,C | Q'0,C Cl W2 ; Q'0,¢ cl Q'0,C HOLC
: NH . NH __L. © N-R2 : N-R? : NRS
2

AP 2 R® Ar? 2 R3 Ar? RS Ar LR Ar2 Lo

(20) @1 23) (24) )

Trong céc cong thirc néu trén, A, RL R ,va Q1 l1a nhu d3 dugc mo ta trén
day, R* 1a nhém Cy6 alkyl, W 1a nhém r&i chuyén nhur nguyén tir clo, nguyén tir
brom, nguyén tir iot, nhém metan sulfonyloxy, nhém triflometan sulfonyloxy va
c4c nhém tuong tu, va mdi nguyén tir cacbon duge danh ddu bing d4u hoa thi 1a

nguyén tir cacbon khong d6i xtng.

Budc 6-1

Budc nay 1a budce clo héa hop chét (20) dé tao ra hop chat (21). Hop chét
(21) c6 thé dugc diéu ché bang céach, vi du, cho hop chét (20) phan tmg véi
sulfuryl clorua (SO,Cl,) trong dung mdi. Vi du vé dung mdi dugc sir dung c6 thé
bao gdm tetrahydrofuran va cdc chat tuong tu. Nhiét d6 phan tmg thuong c6 thé
dugc thyc hién & nhiét d6 ndm trong khoang tir 0°C dén nhiét 6 déi lIuu cia dung
mbi va tot hon 1a duge thuc hién & nhiét d6 ndm trong khoang tir 20°C dén 70°C.
Thoi gian phan tmg thay ddi tuy thude vao nguyén lidu ban diu duoge st dung,
dung mdi dugc st dung, nhiét d6 phan tg, hoic cic yéu t6 twong tu, nhung

thuong nim trong khoang tir 30 phiit dén 3 ngay.
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Hop chét (20) duge st dung & budce niy c6 thd duoc didu ché theo phuong
phép bét ky trong sb cac phuong phép dugc md ta trong so dd 3 hodc 4, cac
phuong phép twong tu ching, cidc phuong phdp dugc md ta trong céc tai lidu

chuyén nganh khéc, va cac phuong phap twong tu chung.

Budc 6-2

Budc nay 1a bude cho hgp chit (21) phan tng véi hop chét (22) dé tao ra
hop chét (23). Hop chat (23) c6 thé dugc didu ché bing cach, vi du, cho hop chét
(21) phan tmg véi hop chit (22) trong dung méi vé6i su ¢6 mit cia bazo. Vi du vé
dung mdi dugc sir dung c6 thé bao gdm tetrahydrofuran, N,N-dimetylformamit,
hdn hop dung méi clia chiing va cac chét trong tr. Vi du vé bazo duge st dung c6
thé bao gdm hydrua kim loai ki®m nhu lithi hydrua, natri hydrua va céc chét
twong ty, hydroxit kim loai kiém nhu natri hydroxit, kali hydroxit va céc chét
twong tu, va cacbonat nhu kali cacbonat, xesi cacbonat va cac chét tuong tu. Nhiét
do phan tmg thudng co thé dwoc thuc hién & nhiét d6 nim trong khoang tir -10°C
dén nhiét d6 dbi luu ctia dung méi va tét hon 1a duge thuc hién & nhiét do nim
trong khoang tir 0°C dén 60°C. Thoi gian phan tung thay ddi tuy thudc vao nguyén
liéu ban dau dugc st dung, dung moéi duge st dung, nhiét d§ phan ng, hoic cic
yéu t6 twong tu, nhung thuong nam trong khoang tir 30 phut dén 3 ngay.

Hop chét (22) dugc sir dung & budc nay c6 thé c6 ban trén thi tredng, hodc
cling ¢6 thé dugc diéu ché theo phuong phép bét ky trong s cac phuong phép
dugc mo ta trong céc tai liéu chuyén nganh khic, va cac phuong phap tuong tu

chung.

~ Bude 6-3

Budc nay 1a bude loai clo hop chit (23) dé tao ra hop chit (24). Hop chit
(24) c6 thé duogc didu ché bing cach, vi du, cho hop chit (23) phan ung véi bot
}kém (b6t Zn) trong dung mdi véi sy c6 mit clia axit axetic. Vi du v& dung moi
dugc sir dung cé thé bao gém metanol, etanol, nudc, tetrahydrofuran, hén hop
dung mdi cua ching va céac chét tuong ty. Nhiét do phan tmg thuong co thé duoc

thuc hién ¢ nhiét d6 ndm trong khoang tir 0°C dén nhiét d¢ déi luu ciia dung moi
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va tét hon 13 dugc thuc hién & nhiét 46 nim trong khoang tir 10°C dén 40°C. Thoi
gian phan {mg thay ddi tuy thudc vao nguyén liéu ban diu dugc si dung, dung
mdi dugc sir dung, nhiét 6 phan mg, hoic cic yéu t6 twong tr, nhung thuong

nam trong khoang tir 30 phut dén 3 ngay.

Budc 6-4

Budc nay 1a buée thity phan gbc este ciia hop chét (24) dé tao ra hop chét
(1d). Hop chat (1d) c6 thé duge diéu ché theo phuong phap bit ky trong sb cac
phuong phép dugc md ta & budc 3-4 clia so dd 3, cac phuong phép tuong tu
ching, cdc phuong phdp duge mo ta trong cac tai liéu chuyén nganh khéc, va cac

phuong phép tuong tu chiing.

Téng hop hop chit (1e)

Hop chit (1) khi R' 12 nhém —O-Cy alkyl (hop chét nay duéi day c6 thé
dugc goi 1a hop chét (le)) ¢6 thé duge didu ché tir hop chat (14) theo phuong
phap bt ky trong sb cac phuong phép dugc mb ta trong so db 7, cic phuong phép
tuong tu ching, cidc phuong phdp dugc mod ta trong céc tai liéu chuyén nganh

- khéc, va céc phuong phép twong tu ching.

Sodo 7
0 0 o]
Q'o,c.__COoQ! Q'o,C 22) Q'o,C HO,C //(
. _— [ N-OH — ~ N-OR® — » " N-OR®
a2 SN2 A A A
R2 R3 RZ R3 RZ R3 R2 R3
(14) (25) (26) (1e)

Trong cac cong thirc néu trén, Arz, Rz, R’ , R?, Ql, va W 1a nhu dd duge mo
ta trén day, va mdi nguyén tir cacbon dugc danh diu bing d4u hoa thi la nguyén tr

“cacbon khong ddi ximg.
Budc 7-1

Budc nay la budc diéu ché hop chit (25) tir hop chét (14). Hop chit (25) ¢6
thé dugc didu ché bing cach, vi du, cho hop chét (14) phan tng vi bot kém trong
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dung méi v6i sy c6 mit ciia amoni clorua. Vi du v& dung mdi duoc sir dung c6 thé
bao g@)m metanol, etanol, nudc, tetrahydrofuran, hdn hop dung moi cua ching va
céc chét twong tw. Nhiét do phan tmg thudng c¢6 thé dugc thuc hién & nhiét do
nam trong khoang tir 0°C dén nhiét do dbi luu cua dung mai va tbt hon 13 duge
thuc hién & nhiét d6 nim trong khoang tir 10°C dén 40°C. Thoi gian phan Gng
thay ddi tuy thudc vao nguyén liéu ban ddu duoc sir dung, dung méi dugc sir
dung, nhiét do phan tmg, hodc cic yéu t§ twong tr, nhung thudng nim trong

khoang tir 10 phit dén 3 ngay.

Budce 7-2

Budc nay 1a budce cho hop chit (25) phan tGng véi hop chét (22) dé tao ra
hop chét (26). Hop chat (26) c6 thé duge didu ché theo phuong phép bét ky trong
s& cac phuong phap duwoc mb ta & bude 6-2 clia so dd 6, cic phuong phép tuong
tu ching, cac phuong phép dugc mo ta trong céc tai liéu chuyén nganh khéc, va

cac phuong phép tuong tu ching.

Budc 7-3

Budc nay 1a bude thity phan gbc este ctia hop chét (26) dé tao ra hop chat
(le). Hop chit (1e) c6 thé duoc didu ché theo phuong phap bét ky trong sé cac
phuong phap dugc md t& & budc 3-4 clia so dd 3, cac phuong phép tuong tu
chung, cic phuong phap duge mo ta trong cac tai liéu chuyén nganh khéc, va céc

phuong phép turong tu ching.

Téng hop hop chét (1f)

Hop chét (1) khi R' 1 nguyén tt hydro va Ar 12 nhém c6 cong thirc A7)
(hop chét nay dudi day co thé duge goi 1a hop chét (1)) c6 thé dugc didu ché tir
hop chét (27) theo phuong phap bit ky trong sb cac phuong phap dugc md ta
trong so dd 8, cac phuong phap tuong tu ching, cdc phuong phap dugc mo ta

trong cac tai liéu chuyén nganh khéc, va cac phuong phép tuong tu ching.
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So 3o 8
Buéc 8-1 Buwéc 8-2 Buwéc 8-3
0 0 0 0

Q'o,C Q'o,C Q'o,c HO,C

RB\\ ) —_— RS\\ v I » RS . NH R® . NH
(@x R? R3 (@/ R2 R® ( R2 R? ( R2 R

R R’ R7 R7
OTBS OH
27) (28) (29) (19

Trong cac cong thirc néu trén, R% R®, R7, Rs, Ql, va m 1a nhu d3 dugc mo
ta trén day, va mdi nguyén tir cacbon dugc danh ddu bang d4u hoa thi 13 nguyén tir

cacbon khong doi xiing.

Budce 8-1

Budce nay 1a bude loai bdo vé nhom tert-butyldimetylsilyl (TBS) trong hop
chét (27) dé tao ra hop chét (28). Hop chat (28) ¢6 thé duoc diu ché bang céach, vi
du, cho hop chit (27) phéan tmg véi dung dich nude hydroclorua trong dung moi.
Vi du vé dung méi dugce st dung c6 thé bao gdm tetrahydrofuran, nuéc, hdn hop
dung mdi ctia chiing va cac chét trong tu. Nhiét 6 phan tng thuong c6 thé dugc
thue hién & nhiét dd ndm trong khoang tir 0°C dén nhiét d6 dbi luu cua dung méi
va tt hon 13 dugc thuc hién & nhiét d6 ndm trong khoang tir 20°C dén 40°C. Thoi
‘gian phan mg thay ddi tuy thudc vao nguyén liéu ban diu duge st dung, dung
mdi dugc st dung, nhiét d6 phin mg, hoic cic yéu td twong tw, nhung thudong
nim trong khoang tir 30 phit dén 3 ngay.

Hop chit (27) dugc sit dung & bude nay c6 thé dugc didu ché theo phuong
phap bét ky trong sb cac phuong phép dugc md ta trong so dd 3 hoic 4, cc
phuong phép tuong tu chung, cidc phuong phap dugc md ta trong cac tai liéu

chuyén nganh khéc; va cac phuong phap tuong tu ching.

Buéc 8-2

Buéc nay 1a bude khir nhém hydroxy trong hop chét (28) dé tao ra hop
chét (29). Hop chat (29) c6 thé dugc didu ché bing cach, vi du, hydro héa hop
chit (28) trong dung méi v6i sy c¢6 mit cia chit xdc tac nhu paladi 10% trén
cacbon (10% Pd-C). Vi du v& dung méi duge sir dung c6 thé bao gém metanol,

etanol, diclometan, tetrahydrofuran, etyl axetat, axit axetic, hdn hop dung moi cia
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ching va céc chét twong ty. Nhiét d6 phan tmg thudng c6 thé duge thuc hién &
nhiét d ndm trong khoang tir 0°C dén nhiét d6 déi luu cta dung méi va tdt hon 13
dugce thuc hién & nhiét d6 nim trong khoang tir 20°C dén 40°C. Thoi gian phan
tmg thay ddi tuy thudc vao nguyén liéu ban dau dugc st dung, dung méi dugc st
dung, nhiét d0 phan tmg, hoic cic yéu td twong tr, nhung thudong nim trong

khoang tir 30 phut dén 3 ngay.

Budc 8-3

Buéc nay 1a budce thiy phan gbc este cia hop chét (29) dé tao ra hop chét
(1f). Hop chit (1f) co6 thé duge didu ché theo phuong phap bat ky trong sb céac
phuong phép dugc md ta & budc 3-4 cua so dd 3, cac phuong phéap tuong tu
- ching, cac phuong phap duge md ta trong céc tai liéu chuyén nganh khac, va cac

phuong phap tuong tu ching.

Téng hop cac hop chit (3¢) dén (3e)

Hop chét (3) khi R' 1a nhém C ¢ alkyl tiry ¥ ¢6 (c4c) phan tir thé (cac hop
chit ndy duéi ddy c6 thé dugc goi 1a hop chét (3c), hop chét (3d), va hop chét
(3e)) c6 thé dugc diéu ché tir hop chit (3a) theo phuong phép bét ky trong sb cac
phuong phap dugc mo ta trong so d6 9, cac phuong phap twong tu chung, céc
phuong phdp dugc mo ta trong cic tai liéu chuyén nganh khac, va cac phuong
- phéap tuong tu ching.

So dd 9
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o Bwdc 9-3 1)
BocHN_ HyoN j<
Ar? 3 Al‘2 5 R3
RERT (a1) RERT ()
Buéc 9-2 ’ BUée 9-4
woC Y- .
22) 1 Budc 9-5 .
Y1-0TBS 0
.0 ) - 0 _/ BocHN 1 HoN 1_
HzN\/1< Buoc 9-1 BocHN]:(’< W—.—_>(32) * ]:/iN—/Y OTBS_» ’ ]ifN_/Y o
 NH F NH . X
* * Arz Arz
Arz J\,2<R3 AI’2 >R R2 R3 RZ R3

;
3
(3a) W?QRb
N .
o Bwoc 9-7

[0}
BocHN ‘% YZ'COZC H2N /) YZ'COZQ1
j%<N_T<Rb : /N_K b
AR R 2 sReR

RZ R Art R72\R
(35) (3e)

Trong céic cong thirc néu trén, Arz, Rz, R? , R, Ql, va W 1a nhr d3 duoc mo
ta trén day, Rb va Rc doc 14p v6i nhau 1a nguyén tr hydro hodc nhém C, 4 alkyl,
Y'1a Cs alkylen, Y? 1a lién két don hogc nhém Cy; alkylen, va mdi nguyén tir

cacbon duge danh ddu bang d4u hoa thi 1 nguyén tir cacbon khong d6i xtmg.

Budc 9-1

Budc ndy 1a budc bao vé nhom amino trong hop chét (3a) bang nhém tert-
butoxycarbonyl (Boc) dé tao ra hop chét (30). Hop chit (36) ¢6 thé duogc diéu ché
bang cach, vi du, cho hop chét (3a) phan Ung va6i di-tert-butyl dicacbonat
((Boc)20) trong dung moi v6i sy ¢6 mit hay khong c6 bazo. Vi du vé dung méi
dugc sir dung cé thé bao g6m nudc, metanol, etanol, tetrahydrofuran, N,N-
dimetylformamit, 1,4-dioxan, axetonitril, hdn hgp dung méi ctia chting va cac chét
tuong tw. Vi du vé bazo dugc str dung c6 thé bao gdm trimetylamin, trietylamin,
N-metylmorpholin va céc chét twong tw. Nhiét dd phan ting thuong c6 thé dugc
thyc hién & nhiét d6 nim trong khoang tir 0°C dén nhiét d6 déi luu cia dung méi
va tot hon 1a dugc thue hién & nhiét d6 nim trong khoang tir 10°C dén 60°C. Thoi
gian phan tmg thay ddi tuy thudc vao nguyén lidu ban ddu duoc st dung, dung
mdi dugc st dung, nhi€t do phan ng, hodic cac yéu td tuong tw, nhung thudng

nam trong khoang tir 30 phut dén 3 ngay.
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Buéce 9-2

Budc nay 1a buéc cho hop chét (30) phan tng véi hop chét (22) dé tao ra
hop chét (31). Hop chét (31) c6 thé duoc didu ché bing cach, vi dy, cho hop chét
(30) phan g v6i hop chét (22) trong dung méi véi su ¢b mit cia bazo. Vi du vé
dung moi duge sir dung c6 thé bao gdm tetrahydrofuran, N,N-dimetylformamit,
hén hop dung méi cia chiing va cac chét twong tr. Vi du v& bazo dugc sir dung cd
thé bao gbm lithi hydrua, natri hydrua, kali tert-butoxit va cac chit twong tir. Nhiét
do phan tng thuong cd thé duogc thuc hién & nhiét d6 nam trong khoang tir -10°C
dén nhiét @6 ddi lru cia dung mdi va tét hon 1a duoc thuc hién & nhiét d6 nim
trong khoang tir 0°C dén 60°C. Thoi gian phan mg thay d6i tuy thudce vao nguyén
lidu ban diu duoc st dung, dung mdi duogc sir dung, nhiét do phan tng, hodic cac
yéu t6 trong tu, nhung thudng nim trong khoang tir 30 phut dén 3 ngay.

Hon nita, hop chét (22) dugc st dung & budc nay cod thé c6 ban trén thi
treomg, hodc ¢6 thé duge didu ché theo phuong phap bét ky trong sé cac phuong
phép dugc mo ta trong céc tai liéu chuyén nganh khéc, va cdc phuong phéap tuong

tu ching.

Budce 9-3

Budce nay 1a bude loai bdo vé€ nhém tert-butoxycarbonyl (Boc) trong hop
chét (31) d tao ra hop chét (3c). Hop chét (3¢) ¢6 thé duge diéu ché theo phwong
phap bit ky trong sb cac phuong phap duge mé ta & bude 5-4 cia so dd 5, cac
phuong phép tuong tu ching, cdc phuong phdp dugec mod td trong cac tai li€u

chuyén nganh khéc, va cac phuong phap tuong tu ching.

Buéc 9-4
‘Bude nay 1 bude cho hop chit (30) phan tmg véi hop chét (32) dé tao ra
hop chét (33). Hop chit (33) c6 thé dugc didu ché theo phuong phép bat ky trong
6 cc phuong phéap dugc mo ta & bude 9-2 ciia so dd 9, cac phuong phép tuong
tu chiing, cadc phuong phap duge mo ta trong céc tai li€u chuyén nganh khac, va
cac phuong phép tuong tu ching.

Hon nita, hop chét (32) duogc st dung & bude nay. c6 thé c6 ban trén thi
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truong, hodc co thé duge diéu ché theo phuong phép bt ky trong sb cac phuong
phap duoc mo ta trong cdc tai li¢u chuyén nganh khéc, va cac phuong phap tuong

tu ching.

Buéc 9-5

Budc nay 1a budce loai bao vé cac nhom TBS va Boc trong hop chét (33) dé
tao ra hop chat (3d). Hop chit (3d) co thé dugc diéu ché bang cach, vi du, cho hop
chat (33) phan tng v6i axit nhu axit trifloaxetic (TFA) hodc hydroclorua trong
dung moi chira nuée. Vi du vé dung mbi duge sir dung ¢ thé bao gbm céc hdn
hop cta nude véi metanol, etanol, dioxan, va v.v.. Nhiét d§ phan Gng thudng cd
thé dugce thuc hién ¢ nhiét d6 nim trong khoang tir -10°C dén nhiét do déi luu cia
dung moi va tét hon 13 duge thuce hién ¢ nhiét do nim trong khoang tir 0°C dén
60°C. Thoi gian phan tmg thay ddi tuy thudc vao nguyén liéu ban dau duge sit
dung, dung mdi dugc st dung, nhiét do phan Gng, hoac céc yéu tb tuong tu,

nhung thuong ndm trong khoang tir 30 phut dén 3 ngay.

Budc 9-6

Budc nay 1a budc cho hop chit (30) phan tmg véi hop chit (34) dé tao ra
hop chét (35). Hop chéit (35) c6 thé dugc didu ché theo phwong phap bét ky trong
sd cac phuong phap dugc mo ta & bude 9-2 clia so d6 9, cac phuong phép tuong
tu ching, cdc phuong phép dugc mo ta trong céc tai li€u chuyén nganh khac, va
cac phuong phép twong tu chiing.

Hon nita, hop chit (34) dugc st dung & bude niy c6 thé c6 ban trén thi
truong, hoic c6 thé dugc didu ché theo phuong phap bét ky trong sb cac phuong
phép dugc mo ta trong céc tai liéu chuyén nganh khéac, va cac phuong phéap tuong

tu chiing.

Buéc 9-7
Buéce nay 1a buée loai bao vé nhém Boc trong hop chit (35) dé tao ra hop
chat (3e). Hop chat (3e) co thé duge diéu ché theo phwong phép bat ky trong s6

c4c phuong phap duge mo ta & budce 5-4 cia so dd 35, cac phuong phap tuong tu
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chang, cac phuong phap duge mo ta trong céc tai liéu chuyén nganh khéc, va cac

phuong phép tuong ty ching.

Phuong phap thay thé dé tdng hop céc hop chit (3¢) va (3 d)

Céc hop chét (3¢) va (3d) ¢6 thé duoc didu ché tr hop chét (5) theo phuong
‘phap bét ky trong sé cic phuong phép duge md ta trong so dd 10, cic plrong
phdp twong tu ching, cdc phuong phap dugc md ta trong cic tai liéu chuyén

nganh khdc, va cadc phuong phap tuong tu chiing.

Sodd 10
Buwdce 10-1 Budc 10-2
o N 9 O
CbzHN ) 22) CbzHN ) HEN\/,/{
NH O T *7<N—Ra - > N-R?
2 2 -
Al',_ R2 R3 Ar2 R2 R3 Ar R72\R 3
Buwéce 10-3
5 : (36) (3c)
Y-OTBS
W—" (32) .
Budc 10-4 Buwéc 10-5
CbzHN 7 CbzHN ? H,N P
bz Y'-OTBS ZHN ‘/4 Y'-OH NG Y'-OH
CON - . W< N— _— © N
2 27 \
Ar R2 R3 Ar¢ R2 R3 AI"2 RI2 R3
37 (38) (3d)

- WO , A A 2 3 1y \ . . A
Trong cac cong thirc néu trén, Ar-, RZ, R’ R%, W, va Y! 12 nhu da dugc mo
ta trén day, va mdi nguyén tir cacbon duge danh ddu bang ddu hoa thi 1a nguyén tr

cacbon khong doi xing.

Euéc‘IO-I

Budc nay 1a bude cho hop chit (5) phan ing vé6i hop chit (22) dé tao ra
hop chit (3 6). Hop chét (36) co thé duoc didu ché theo phuong phép bat ky trong
s& cac phuong phap duge mo ta & bude 9-2 ciia so dd 9, cac phuong phép tuong
tu ching, cac phuong phap dugc mo ta trong céc tai liéu chuyén nganh khac, va
cac phuong phép tuong tu chung.

Hop ch_ét (22) dugc sir dung & budc nay c6 thé co ban trén thi trudng, hodc

cling ¢6 thé dugc didu ché theo phuong phép bit ky trong sb cac phuong phép
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duoc mo ta trong céc tai liéu chuyén nganh khdc, va cédc phirong phép tuong tu

ching.

Bude 10-2

Budc nay 1a budc loai bao vé nhém benzyloxycarbonyl (Cbz) trong hgp
chit (36) dé tao ra hop chit (3c). Hop chét (3¢) c6 thé duge diéu ché theo phuong
phap bét ky trong sb cac phuong phép duoc md ta & bude 2-4 cia so dd 2, cac
phuong phép tuwong tu ching, cidc phuong phép dugc md ta trong cic tai liéu

chuyén nganh khéc, va cic phuong phép tuong tu ching.

Budce 10-3

Budc ndy 1a budc cho hop chét (5) phan tmg véi hop chit (32) dé tao ra
hop chit (37). Hop chét (37) c¢6 thé duge diéu ché theo phuong phap bit ky trong
s6 cac phuong phap duge mé ta & bude 9-2 cia so db 9, cac phuong phép tuong
tu chung, cdc phuong phap dugc mo ta trong céc tai li€u chuyén nganh khac, va
cac phuong phép tuong tu ching.

Hop chét (32) dugc st dung & budc nay c6 thé ¢ ban trén thi trirémg, hoac
cling ¢ thé dugc diéu ché theo phuong phép bat ky trong s cac phuong phéap
duoc md ta trong cac tai liéu chuyén nganh khéc, va cac phuong phap tuong tu

chung.

Budc 10-4
Budc ndy 1a bude loai bao vé€ nhém TBS trong hop chét (37) dé tao ra hop
chét (38). Hop chat (38) c6 thé dugc didu ché bing cach, vi du, cho hop chét (37)
phén ung v6i tetrabutylamoni florua (TBAF) trong dung méi. Vi du vé dung méi
dtrc_rc<sfr dung c6 thé bao gdm tetrahydrofuran, N,N-dimetylformamit, hdn hop
dung méi ciia ching va céc chét tuong tu. Nhiét do phan tng thudng c6 thé duoc
‘thue hién & nhiét do nim trong khoang tir 0°C dén nhiét d6 dbi Iuu cia dung moéi
va t6t hon 1a dugc thuc hién & nhiét d6 nim trong khoang tir 10°C dén 40°C. Thoi
giar.l‘pha’ln g thay doi tuy thudc vao nguyén liéu ban diu duge st dung, dung

moi duqé sir dung, nhiét d¢ phan ng, hodc cac yéu td tuong tu, nhung thudong
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nim trong khoang tir 30 phut dén 3 ngay.

Budc 10-5

Bude niy 1a bude loai bao vé nhém Cbz trong hop chét (38) dé tao ra hop
chat (3d). Hop chit (3d) co thé duoc diéu ché theo phuong phéap bit k¥ trong sb
c4c phuong phap dugc mb ta & bude 2-4 clia so dd 2, cac phwong phép twong tir
chung, céc phuong phap dugc mo ta trong cac tai li€u chuyén nganh khac, va céac

phuong phép tuong tu ching.

Téng hop cac hop chét (3f) dén (3g)

Céc hop chat ¢ cong thire (3f) sau (hop chét nay dudi diy c6 thé duoc goi
1a hop chat (3)) va c6 cong thirc (3g) sau (hop chit nay dudi ddy c6 thé dugc g0i
1a hop chét (3g)) trong s hop chét (3) ¢6 thé duoc didu ché tir hop chét (39) theo
phuong phép bét ki trong sd cic phuong phap dugc md ta trong so dd 11, cac
phuong phép tuong tu chiing, cdc phuong phap dugec md ta trong cic tai li€u
chuyén nganh khéc, va cac phuong phap tuong tu chiing.

- Sodd 11

BUSC 11-1 Budc 11-2 Buwdc 11-3

[0} W-R® o} G o)
. BocHN Co,Q" BocHN C0o,Q! BOCHNY« OH HoN OH
C N 22 PN CON : N—K’
—_— * 1 Ra —- /J‘\K Ra —_— - Ra
K R® A2 oR? A" K Re
R2 R R R

Ar? Ar?

r2 R® r2 R® 2
(39) (40) (41) @
J' Budc 11-4
0
H2N COZQ1
e N fre
A" LR
(39)

Trong cac cong thirc néu trén, Arz, Rz, R3, R?, Ql, va W 1a nhu d3 dugc mo
ta trén d4y, va mdi nguyén tir cacbon dugc danh dau bang dau hoa thi 1a nguyén tir

cacbon khong doi xtg.

Buée 11-1
Budc nay 1a budc cho hop chéit (39) phan tmg véi hop chit (22) dé tao ra
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hop chét (40). Hop chét (40) c¢6 thé duoc didu ché bang cach, vi du, cho hop chét
(39) phéan tmg vé6i hop chét (22) trong dung méi vé6i sur ¢6 mit cia bazo. Vi du vé
dung méi duoc sir dung c6 thé bao gdm tetrahydrofuran va cac chét twong tu. Vi
du v& bazo duge sir dung c6 thé bao gbm lithi hitu co nhu lithi diisopropylamit
“ (LDA), lithi hexametyl disilazide (LHMDS) va c4c chit turong tu. Nhiét d6 phan
ung thuong co6 thé dugc thuc hién & nhiét 49 nim trong khoang tir -78°C dén nhiét
do dbi Iuu cia dung moi va tot hon 13 dugc thuc hién & nhiét d6 nim trong
khoang tir -78°C dén 30°C. Thoi gian phan tmg thay ddi tuy thudc vao nguyén
1iéu ban dau dugc sir dung, dung mdi dugc st dung, nhi¢t d¢ phan tng, hodc cac
yéu tb twong tw, nhung thudng nim trong khoang tir 30 phut dén 3 ngay.

Hop chét (39) duoc st dung & budc nay c¢6 thé dugc diéu ché theo phuong
phép bat ky trong sb cac phuong phap duge mé ta & bude 9-2 cia so dd 9, cac
phuong phap tuong tu chiing, cac phuong phép dugc mo ta trong cac tai liéu
chuyén nganh khéac, va céc phuong phép tuong tu ching.

Hon nita, hop chit (22) dugc st dung & budc nay cé thé c6 ban trén thi
trudng, hodc c6 thé duoc diéu ché theo phuong phap bat ky trong sé cac phuong
phéap duge md ta trong céc tai liéu chuyén nganh khéc, va cac phuong phép tuong

tu chang.

Budgce 11-2

‘Buée nay 1a bude khir gbc este ctia hop chét (40) dé tao ra hop chét (41).
| Hop chét (41) c6 thé duge didu ché biang cach, vi du, cho hop chét (40) phan tmg
v6i chat khir nhu lithi bohydrua (LiBH,), lithi nhém hydrua (LiAIH,), diisobutyl
nh6ém hydrua (DIBAL) va céc chét twong tir trong dung mdi. Vi du vé dung moi
dugc st dung c6 thé bao gdm tetrahydrofuran va céc chét tu’ohg tu. Nhiét 46 phan

ung thuong co thé dugc thuc hién & nhiét d6 ndm trong khoang tir -20°C dén nhiét

-~ d6 dbi luu cta dung méi va tét hon 13 dwgce thuc hién & nhiét do nim trong

khoang tir 0°C dén 30°C. Thoi gian phan (mg thay ddi tuy thudc vao nguyén liéu
ban dau duoc sir dung, dung mdéi dugc st dung, nhiét do phan img, hodc céc yéu

t6 tuong ty, nhung thudng nam trong khoang tir 30 phut d&én 3 ngay.
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Bude 11-3

Budc nay 1a buée loai bao vé nhém Boc trong hop chét (41) dé tao ra hop
chit (3f). Hop chat (3f) c6 thé duoc diéu ché theo phuong phap bét ky trong sb
céc phuong phap duge mo ta & bude 5-4 clia so d6 5, cac phuong phap twong tur
chiing, cac phuong phap dugc mo ta trong cac tai li€u chuyén nganh khac, va céc

phurong phép tuong tu ching.

Budc 11-4

Budc nay 1a buée loai bao vé nhém Boc trong hop chét (40) dé tao ra hop
chat (3g). Hop chét (3g) c6 thé duoc didu ché theo phuong phép bat ky trong s6
céc phuong phap duge mo ta & bude 5-4 cta so do 35, cac phuong phap twong tu
chung, cdc phuong phép dugc mo ta trong céc tai liéu chuyén nganh khéc, va céc
phuong phép trong tu ching.

Hop chét (3g) c6 thé dugc diéu ché tir hop chat (42) theo phwong phép bét
ky trong sb cac phwong phap dugc mé ta trong so dd 12, cac phuong phép trong
- tr ching, cac phuong phdp dugc md ta trong céc tai li€u chuyén nganh khéc, va

cac phuong phéap tuong tu ching.

So do 12
Buwéc 12-1 Buéc 12-2
0 _Ra 0 O

CbzHN / C02Q1 V\(IZ;) CbzHN _ C02Q1 HZNW‘/Q CO,Q

: N_/ = . . N_ﬁRa —_— * N—éRa

Ar? 3 ' Ar? 3R? Ar? NRs R®
RZ R RZ R R2
- (42) (43) (39)

Trong céc cdng thirc néu trén, Ar?', Rz, R3 R va Q1 l1a nhu da duge mo ta
trén ddy, va mdi nguyén tir cacbon dugc danh ddu bang diu hoa thi 1a nguyén tir
cacbon khéng dbi ximg.

Buéce 12-1

Budc nay 1a bude cho hop chét (22) phan tmg v6i hop chit (42) dé tao ra
hop chét (43). Hop chit (43) ¢6 thé dugc didu ché theo phwong phap bét k¥ trong
s6 cac phuong phép duge mé ta & bude 11-1 clia so db 11, cac phrong phép tuong
tu chung, cic phuong phap dugec mo ta trong céc tai liu chuyén nganh khac, va

cac phuong phéap tuong tu ching.
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Hop chét (42) dugc sir dung & bude nay c6 thé duge didu ché theo phuong
phap bét ky trong s6 cac phuong phap duoc mé ta & bude 10-1 cua so dd 10, céc
phuong phép tuong tu chung, cidc phuong phap dugc mé ta trong céc tai liéu

chuyén nganh khéc, va cac phuong phép turong tu ching.

Buéce 12-2

Budc nay 1a bude loai bao vé nhém Cbz trong hgp chit (43) dé tao ra hop
chat (3g). Hop chét (3g) c6 thé duge didu ché theo phuong phép bt ky trong sd
céc phuong phap dugc md ta & budce 2-4 cia so dd 2, cic phuong phap twong tur
ching, cac phuong phap dugec mo ta trong céc tai liéu chuyén nganh khac, va cac

phuong phap tuong tu ching.

Téng hop cac hop chét (3 h) va (31)
Céc hop chét c¢6 cong thire (3h) sau (hop chét nay dudi day c6 thé dugc goi

" 1a hop chit (3h)) va co cong thire (31) sau (hop chét nay dudi day c6 thé duoc goi

1a hop chét (3i)) trong s6 hop chit (3) co thé dugc didu ché tir hop chét (5) theo
phuong phap bét ky trong sé cac phuong phép duge md ta trong so dd 13, cac
phuong phép tuong tu chung, cidc phuong phap dwgc mo ta trong cac tai liéu
chuyén nganh khéc, va cac phuong phép trong tu ching.

So d6 13
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Budc 13-1
Y2-C0,Q!
o W ChHN. 4 yecoof
CbzHN r¢ R® z Y2-C0,Q
AL e L
Ar2 & 3 Ar R3R
® (44)
Buéc 13-2 /
. Buwéc 13-5
Bugc 13-3 Buoc 13-4 - N
o o o o —
CbzHN Y2-CO,H HzN‘NJLRa CbzHN v2{ CbzHN__ v | \‘/ NG YZ—(\\O I
. - N—(\Rb Has) N—(\ HN NH N{Rb N-N N K N—(\Rb N-N
Ar? R R3R° 7 Ar? 3R° > —R? Ar2 R3R° Ar? A R3R°
@5) @) (48) (3h)
OH
Bwéc 13-6 H"’N\)\Ra
' (49) , Buéc 13-9
Buéc 13-7 Buéc 13-8 N
0 o
CbzHN _ /\ Yz_( CszNYk Y2_</ Y _<\ HzN e j
X N%R#N} a /\K_‘\R"I;—,N_\ R3 j:i d N_KR
AR g § A R 3R° LR
(50) (51) (52) (30)

Trong céc cong thirc néu trén, Arz, Rz, R’ , R%, Rb, RS, Ql, W, va Y? 1 nhu
da dugc mo ta trén day, va mdi nguyén tir cacbon dugc danh ddu bing diu hoa thi

14 nguyén tir cacbon khong d6i xtmg.

Bude 13-1

Budc nay 14 bude cho hop chit (5) phan tmg véi hop chit (34) d tao ra
hop chét (44). Hop chit (44) c6 thé dugc didu ché theo phuong phap bat ky trong
s& cac phuong phap duge mé ta & bude 9-2 cia so dd 9, céc phuong phép tuong
tu chung, cdc phuong phdp dugc mo ta trong céc féi liéu chuyén nganh khac, va
cac phuong phép tuong ty ching.

Hop chat (34) duoc str dung & bude nay ¢ thé c6 ban trén thi trudng, hodc
ciing c¢6 thé dugc didu ché theo phuong phép bat ky trong sb céac phuong phap
duoc mo ta trong céc tai li€u chuyén nganh khac, va cic phuong phap tuong tu

chung.
Buéce 13-2

Budc nay 1a bude thity phan gdc este ctia hop chét (44) dé tao ra hop chét
(45). Hop chét (45) c¢6 thé dugc diéu ché theo phuong phap bat ky trong sb cac
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phuong phép dugc md ta & budc 3-4 cia so dd 3, cac phuong phap tuong tu
chung, cac phuong phap dugc mo ta trong céc tai li€u chuyén nganh khac, va cac

phuong phép tuong tu ching.

Buéc 13-3

Bude nay 1a budce cho hop chét (45) phan tng véi hop chét (46) dé tao ra
hop chét (47). Hop chét (47) c6 thé dugc didu ché bing cach, vi du, cho hop chit
(45) phan g véi hop chét (46) trong dung mdi véi su ¢6 mit hay khong c6 bazo
va véi su c6 mit clia chat ngung tu. Vi du vé& dung méi dugce sir dung ¢6 thé bao
gém N.N-dimetylformamit, diclometan, 1,4-dioxan, tetrahydrofuran, hdn hop
dung méi ciia chiing va cac chit twong tur. Vi du vé chat ngung tu dugc sir dung co
fhé bao g@)m 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDCI),
dixyclohexylcarbodiimit (DCC), 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-
tetrametyluroni hexaflophosphat metanamini (HATU) va céac chit trong tw. Néu
can, N,N-dimetylamino pyridin, pyridin, 1-hydroxybenzotriazol (HOBT) va cac
chét trong tir c6 thé duoc sir dung 1am chéf thiic ddy phan Gmg. Nhiét 6 phan tng
thuong c6 thé duoc thye hién & nhiét dd ndm trong khoang tir 0°C dén nhiét do
ddi luu coa dung moi va tot hon 14 duoc thue hién & nhiét do nim trong khoang tir
0°C dén 30°C. Vi du v& bazo c6 thé dugc sir dung bao gé‘)m kali cacbonat, natri
cacbonat, trietylamin, N,N-diisopropyletylamin va céc chét tuong tw. Thoi gian
~ phén ng thay d6i tuy thudc vao nguyén liéu ban diu dwogc st dung, dung moi
dugc st dung, nhiét d§ phan tmg, hoic céc yéu té tuong tyr, nhung thudng nim
trong khoang tir 30 phut dén 3 ngay.

Hop chét (46) duogc sir dung & bude nay c6 thé ¢ béan trén thi truong, hoac
A cﬁﬁg c¢6 thé duoc diéu ché theo phuong phap bét ky trong sb cac phuong phéap
duoc mo ta trong cdc tai liéu chuyén nganh khac, va cac phuong phap twong tu

ching.
-Budce 13-4

Budc nay 1a budc didu ché hop chit (48) tir hop chét (47). Hop chét (48) co
thé dugc didu ché bing cach, vi dy, cho hop chit (47) phan tmg véi
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triphenylphosphin, trietylamin, va 1,1,1,2,2,2-hexacloetan trong dung mdi. Vi du
vé dung méi dugc st dung c6 thé bao g6m diclometan va céac chét tuong tu. Nhiét
d6 phan tng thudng c6 thé dugc thuc hién & nhiét d6 nim trong khoang tir -78°C
dén nhiét d6 d6i luu cia dung moi va tbt hon 1a duge thuc hién & nhiét d6 nim
trong khoang tir 0°C dén 30°C. Thoi gian phan tng thay dbi tuy thudc vao n guyén
liéu ban dau duogc st dung, dung moi dugc st dung, nhiét d6 phan rng, hodc cac

yéu t6 twong tw, nhung thudong nim trong khoang tir 30 phut dén 3 ngay.

Buéc 13-5

Budc nay 1a bude loai bao vé nhém Cbz trong hop chit (48) dé tao ra hop
chit (3h). Hop chét (3h) c6 thé duoc didu ché theo phuong phap bat ky trong sb
céc phuong phép duge md ta & bude 2-4 ciia so dd 2, céc phuong phap trong tu
chung, cdc phuong phép dugc mo ta trong cic tai liéu chuyén nganh khéc, va céc

phuong phép tuong tu chung.

Budce 13-6

Budc nay 1a bude cho hop chét (45) phan tmg v6i hop chit (49) dé tao ra
hop chét (50). Hop chat (50) c¢6 thé duge didu ché theo phuong phép bt ky trong
sd cac phuong phap duge méd ta & budc 13-3 cia so dd 13, céc phuong phéap
tuong tu ching, cic phuong phdp duge mo ta treng céc tai li€u chuyén nganh
kh4c, va cac phuong phép tuong tu ching.

Hop chét (49) dugc st dung & budc nay co thé ¢ ban trén thi truong, hodc
cling ¢6 thé dugc didu ché theo phuong phap bit ky trong s cac phuong phép
dugc md ta trong cic tai liéu chuyén nganh khéc, va cac phuong phép tuong tu

chung.

Buéce 13-7

Buéc ndy 1a bude oxy hoa gbe rugu ciia hop chét (50) thanh xeton dé tao ra
hop chét (51). Hop chét (51) ¢6 thé dugc diéu ché bing cach, vi du, cho hop chit
(50) phan tmg vé6i chit oxy hoa nhu axit 2-iodoxybenzoic trong dung méi. Vi du

vé dung moi duge st dung c6 thé bao. gdm dimetyl sulfoxit va céc chét teong tu.
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Nhiét d6 phan tng thuong c6 thé duoc thue hién & nhiét do nim trong khoang tir
0°C dén nhiét d6 d6i luu ciia dung moéi va t6t hon 1a duge thuc hién & nhiét do
nim trong khoang tir 10°C dén 30°C. Thoi gian phan tmg thay di tuy thudc vao
nguyén liéu ban dau dugc st dung, dung mdi dugc st dung, nhiét dd phan ung,

hoic cac yéu tb twong ty, nhung thudng nam trong khoang tir 30 phut dén 3 ngay.

Budce 13-8

Bude ndy 12 bude diéu ché hop chét (52) tir hop chét (51). Hop chit (52) ¢6
thé dugc didu ché bing cach, vi du, cho hop chit (51) phan tng voéi
triphenylphosphin va trietylamin trong dung moéi. Vi du vé dung méi duogc sir
dung c6 thé bao gdm cacbon tetraclorua va cac chét tuong ty. Nhié¢t 4§ phan Ung
thuong c6 thé duge thuc hién & nhiét d6 nam trong khoang tir 0°C dén nhiét do
d6i lwu cua dung méi va tét hon 13 dugc thuc hién & nhiét d6 nim trong khoang tir
50°C dén 90°C. Thoi gian phéan tmg thay do6i tuy thudc vao nguyén liéu ban diu
duogc stir dung, dung mdi dugce st dung, nhiét 46 phan (mg, hoic cac yéu td tuong

tu, nhung thudng nam trong khoang tir 30 phut dén 3 ngay.

Buéc 13-9

Budge nay 12 budce loai bio vé nhém Cbz trong hop chét (52) dé tao ra hop
chét (3i). Hop chét (3i) c6 thé dugc diéu ché theo phuong phap bat ky trong sb cac
phuong phép duge mod ta & budc 2-4 ciia so dd 2, cac phuong phép tuong tu
chung, cidc phuong phap dugc md ta trong céc tai liéu chuyén nganh khéc, va cac

phuong phép tuong tu chung.

Téng hop hop chit (3j)

Hop chét ¢6 cong thire (3j) sau ( hop chét nay duéi day c6 thé dugc goi la
hop chét (3j)) trong s6 hop chit (3) c6 thé duge didu ché tir hop chét (53) theo
phuong phap bét ky trong sb cac phuong phép dugc mo ta trong so dd 14, cac
phuong phép twong ty chung, cdc phuong phép dugc mé ta trong cic tai lidu
chuyén nganh khéc, va cac phuong phap tuong tu ching.

S0 dd 14
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Buéc 14-1 Buéc 14-2
0] 0o 0 ,O 0 0 |o
CbzHN S-R® CbzHN ~d_Ra H,N *gd_Ra
. N —_— Z\KN—/ _— )%<N—/
2 2 2
Ar R2 R3 Ar R2 R3 Ar R2 R3
(53) (54) (©)

Trong cac cong thirc néu trén, Arz, Rz, R3, va R? 1a nhu d3 dugc mo ta trén
day, va mdi nguyén tir cacbon dugc danh diu bing diu hoa thi 1a nguyén tir

cacbon khong doi xtung.

Bude 14-1
' Buéc niy 1a bude chuyén hoa nhém sulfanyl trong hop chat (53) thanh
" nhém sulfonyl dé tao ra hop chit (54). Hop chét (54) c¢6 thé dugc diéu ché béng
cach, vi du, xit Iy hop chit (53) bing chit oxy hoa nhu axit meta-
cloperoxybenzoic (m-CPBA) trong dung mdi. Vi du v& dung mbi duoc sit dung co
thé bao gdm diclometan, axetonitril, tetrahydrofuran, hén hop dung méi cua
chiing va céc cht twong tw. Lugng chit oxy hoa duoc sir dung thudng nam trong
khoang tir 2 dén 5 duong lwong mol so véi 1 mol hop chét (53). Nhiét do phéan
g thuong ¢ thé dugc thue hién & nhiét d6 ndm trong khoang tir 0°C dén nhiét
do6 dbi luu coa dung moi va tét hon 1a dugc thuc hién & nhiét d6 nim trong
" khoang tir 0°C dén 30°C. Thoi gian phan ting thay ddi tuy thude vao nguyén licu
ban dau dugc sir dung, dung moi duge sir dung, nhiét 4o phan tmg, hoic cic yéu
t twong ty, nhung thudng nim trong khoang tir 30 phut dén 3 ngay.
Hop chét (53) duogc st dung & buée nay c6 thé duoc diéu ché theo phuong
phap bét ky trong sb cac phuong phap duge mo ta & bude 10-1 cia so d6 10, cac
phuong phép tuong ty ching, cidc phuong phip dugc md ta trong céc tai lidu

chuyén nganh khac, va cac phuong phap tuong tu ching.

Buéce 14-2
Budc nay 1a budce loai bdo vé nhém Cbz trong hop chét (54) dé tao ra hop
‘chét (3j). Hop chét (3j) c6 thé dugc didu ché theo phrrong phép bat ky trong sb cac
- phuong phép dugec md ta & budce 2-4 cua so dd 2, cac phuong phép tuong tu
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ching, cac phuong phép dugec mé ta trong céac tai liéu chuyén nganh khic, va céac

phuong phap tuong tu chiing.

Téng hop cac hop chét (Ic), (Id), va (le)

Céc hop chit co cac cong thire (Ic), (Id), va (Te) sau (cac hop chit nay dudi
day c6 thé duge goi 1a cac hop chét (Ic), (Id), va (Ie)) trong sé hop chét (I) c6 thé
dugc didu ché tir hop chét (3e) theo phwong phép bt ky trong s cac phuong phap
dugc mb ta trong so dd 15, cac phuong phép twong tu ching, cic phuong phéap

dugc md ta trong cdc tai liéu chuyén nganh khac, va cac phuong phép twong tu

ching.
So dd 15
Budéc 15-1
o) Ar'=NCO d H o
HN_ [ v2-co,at @ Ar1’N7]/N Y2-C0,Q’
A,zL<N—R(\°Rb Cae” N—naéRb
R RZ R3 RZ R3
(3e) Buéc 15-2 t (Ic)
Buwéc 15-3
2
H H 0O Q23 H 4 o Q‘N-QS
AN N Y2-CO,H AN N [ y2
T ¥\ (55) VT
(e} * Rb . 0 . N—éRb (0]
AT TgaRe A2 Re
RZ R R2 R3

(1d) (Ie)
Trong cac cong thirc néu trén, Arl, Arz, RZ, R’ R Rb, RS, Yz, va Q1 1a nhu da
dugc mb ta trén ddy, Q® va Q® doc lap v6i nhau la nguyén tr hydro hodc nhéom C;.
¢ alkyl tliy ¥ c6 (cac) phén tir thé hodc Q* va Q° cung nhau tao ra nhom alkylen, va
” mdi nguyén tir cacbon duge danh ddu bang diu hoa thi 1a nguyén tir cacbon khong

doi xting.

Bude 15-1

Budc nay 1a budc cho hop chit (3e) phan g véi hop chét (4) dé tao ra
hop chét (Ic). Hop chit (Ic) co thé dugc didu ché theo phuong phap bét ky trong
s& cac phuong phap duoc mo ta & bude 1-2 cia so dd 1, cac phuong phéap tuong
tu ching, cac phuong phép dugec mo ta trong céc tai liéu chuyén nganh khac, va

cac phuong phép tuong tu ching.
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Budc 15-2

Buéc nay 1a budce thiy phan gbc este cia hop chiét (Ic) dé tao ra hop chét
(Id). Hop chat (Id) c6 thé dugc didu ché theo phuong phép bat ky trong sb céac
phuong phép dugec mo td & budc 3-4 clia so dd 3, cac phuong phép tuong tu
chung, cic phuong phip dugc md ta trong céc tai liéu chuyén nganh khac, va cac

phuong phép tuong tu ching.

Buge 15-3

Budc ndy 1a bude cho hop chét (I1d) phan tng véi hop chét (55) dé tao ra
hop chét (Ie). Hop chit (Ie) c6 thé dugc didu ché theo phuong phép bét ky trong
sd cac phuong phap dugc méd ta & bude 13-3 cia so dd 13, cac phuong phép
tuong ty ching, cidc phuong phap dugec moé ta trong céac tai liéu chuyén nganh
khéc, va cac phuong phap tuong tu ching.

Hon nita, hop chét (55) duge st dung & budce nay c6 thé c6 ban trén thi
truong, hodc ¢ thé duge diu ché theo phuong phép bét ky trong sb cac phuong
phap dugc md ta trong céc tai liéu chuyén nganh khac, va cac phuong phép tuong

tu ‘chﬁng.

Tdng hop cac hop chét (If), (Ig), (Ih), va (i)

Céc hop chit ¢6 cac cong thirc (If), (Ig), (Ih), va (i) sau (céc hop chit nay
duéi day c6 thé duge goi 1a cac hop chét (If), (Ig), (Th), va (Ii)) trong sb hop chét
(I) ctia phwong 4n nay c6 thé dugc didu ché tur hop chit (56) theo phuong phép bét
ky trong s cac phuong phap dwgc mo ta trong so dd 16, cac phuong phép tuong
tu ching, cdc phuong phap duge mo ta trong céc tai liéu chuyén nganh khéc, va
c4c phuong phép tuong tu ching.

So dd 16
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; 0  Budc 16-1 o  Buwoc 16-2 0
Q'0,c Q'c,c HO,C
RS . NH ’ R8 T NH RS . NH
HO Y R? o Bno” IR 57 BnO R7 5
%9 ©n ®8) Byoc 16-3
Ar'—Nn,
2
H \ H : H
Ar1,N7]/H ;  Buoc 16-5 Ar1,N7]/H ? Buocte4 , N _H P
H \ “ — ~
SN 1l =F I
TfO R7 HO” R? BnO R
(60) (1) (59)
H o 1R
oo | Buoc 16.6 Bude 16-7
55 4 4

Budc 16-8 H 4 o
Ar1’N\7/Nj:/i
I *
NH
- . 80 *
R8Q (

=~ 3
\ R2 R
HoN \‘(Q

R7
o (i)

oA a e A A 21 52 B3 D7 D8 Al A2 ok A3 18 e A
Trong céc cong thirc néu trén, Ar, R, R°, R", R®, Q", Q°, va Q° 1a nhu da

(Ieg) (I h)

duge mo ta trén ddy, va mdi nguyén tir cacbon duge ddnh ddu bang ddu hoa thi 1a

nguyén tir cacbon khong dbi xtng.

Buéce 16-1
Budc nay 1a bude bao vé nhom hydroxy phenolic trong hop chét (56) bang
nhém benzyl (Bn) dé tao ra hop chit (57). Hop chit (57) c6 thé dugc didu ché
bang cach, vi du, cho hop chét (56) phan rng v61 benzyl bromua trong dung moi
vol su _c_() mit cia bazo. Vi du vé dung mdi duge sir dung c6 thé bao gbdm
fetrahydrofuran, N,N-dimetylformamit, hdn hop dung mdi cia ching va cac chit
| tuong tu. Vi du v& bazo dugc sir dung c6 thé bao gdm natri cacbonat, kali
cacbonat, xesi cacbonat va cac chét tuong tu. Nhiét do phan tmg thudong c6 thé
duge thue hién & nhiét d6 ndm trong khoang tir 0°C dén nhiét d6 ddi luu cia dung
mdi va t6t hon 13 dwgc thuc hién & nhiét d6 ndm trong khoang tir 10°C dén 40°C.
Thoi gian phan tng thay dbi tuy thudc vao nguyén liéu ban diu duoc sir dung,
dung moi dugc st dung, nhiét do phan tng, hodc cic yéu t§ twong tu, nhung

thudng ndm trong khoang tir 30 phit dén 3 ngay.
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Hop chit (56) dugc st dung & budc niy c6 thé duoc didu ché theo phuong
phap bét ky trong sb cic phuong phap duoc md ta trong so d6 3 hoic 4, céac
phuong phép twong tu ching, cidc phuong phap duoc moé ta trong céc tai lidu

chuyén nganh khéc, va cdc phuong phép tuong tu ching.

Buéc 16-2

Budc nay la budc thiy phan gbc este ciia hop chét (57) dé tao ra hop chét
(58). Hop chat (58) c6 thé dugc diéu ché theo phwong phap bét ky trong sb céc
phuong phép dugc mo ta & bude 3-4 ciia so dd 3, cac phwong phap tuong tu
ching, cac phuong phip duge mo ta trong cac tai liéu chuyén nganh khac, va cac

phuong phép tuong tu chiing.

Budc 16-3
~ Budc nay la budce didu ché hop chat (59) tir hop chat (58). Hop chét (59) c6
thé dugc diéu ché theo phuwong phap bit ki trong s cac phuong phap dugc mo ta
& bude 1-1 cta so dd 1, cic phuong phép tuong tu chiing, cac phuong phap duoc
mo ta trong cdc tai liéu chuyén nganh khéc, va céc phuong phép tuong tu ching.
Buéc 16-4
Buéc nay 1a budc loai bao vé nhém Bn trong hop chét (59) dé tao ra hop
cha‘it (If. Hop chét (If) ¢6 thé duoc didu ché bing cach, vi du, hydro héa hop chét
(59) trong dung moi v&i s ¢6 mit clia chét xvc tac nhu paladi 10% trén cacbon
(10% Pd-C) va céc chit twong tu. Vi du vé dung méi dugc st dung ¢6 thé bao
gém metanol, etanol, diclometan, tetrahydrofuran, etyl axetat, hdn hop dung moéi
cua chling va cac chit tuong tir. Nhiét d6 phan tng thudng c6 thé duge thuc hién
& nhiét d6 nam trong khoang tir 0°C dén nhiét do di luu cta dung méi va tét hon
1a dugc thuc hién & nhiét d6 ndm trong khoang tir 10°C dén 40°C. Thoi gian phan
ung thay ddi tuy thude vao nguyén li€u ban dau duogc sir dung, dung moéi dugc sir
dung, nhiét d6 phan tng, hodc cic yéu td tuong tw, nhung thudng nim trong

khoang tir 30 phat dén 3 ngay.

Budc 16-5

-94-



24377

Budc nay 1a bude triflometan-sulfonyl hoa nhém hydroxy trong hop chit
(If) d tao ra hop chat (60). Hop chét (60) c6 thé dugc didu ché bang cach, vi du,
cho hop cht (If) phan {ng v6i chit triflometan-sulfonyl héa trong dung moi voi
su ¢6 mit cia bazo. Vi du vé dung mdi dugce str dung c6 thé bao gbm diclometan,
1,2-dicloetan, pyridin, tetrahydrofuran, N,N-dimetylformamit, 1,4-dioxan,
axetonitril, dietyl ete, hdn hop dung méi ctia chiing va cac chit trong ty. Vi du vé
chét triflometan-sulfonyl hoa c6 thé bao g6m N-phenyl bis(triflometansulfonimit),
triflometansulfonic anhydrit va cac chat twong tir. Vi du vé bazo dugc sir dung c6
thé bao gém kali cacbonat, natri cacbonat, natri hydrua, kali phosphat, N,N-
diisopropyletylamin, trietylamin, 2,6-lutidin va cac cht twong tu. Nhiét do phéan
g thudng ¢ thé duge thyc hién & nhiét dd nim trong khoang tir -78°C dén nhiét
d6 dbi luu cia dung méi va tdt hon 13 duoc thuc hién & nhiét do ndm trong
khoéng tir -20°C dén 30°C. Thoi gian phan tmg thay dbi tuy thudc vao nguyén
liéu ban dau dugc st dung, dung moi dugc st dung, nhiét dd phan ting, hodc cac

yéu t6 trong tu, nhung thuong ndm trong khoang tir 30 phit dén 3 ngay.

Budc 16-6

Buéc nay 1 budce didu ché hop chit (Ig) tir hop chét (60). Hop chét (Ig) ¢6
thé duoc diéu ché bing cach, vi du, cho hop chét (60) phan tmg v6&i hop chét (55)
trong dung méi véi sy c6 miat clia axetonitril, xesi cacbonat, 2,2’-
bis(diphenylphosphino)-1,1’-binaphtyl (BINAP), paladi axetat(Il), va molypden
hexacarbonyl (Mo(CO)6). Vi du vé dung méi dugc sir dung c6 thé bao gdm toluen
va céc chit trong tw. Nhiét d6 phan tmg thudng c6 thé duoc thuc hién & nhiét do
nim trong khodng tir 0°C dén nhiét 6 d6i Iuvu cta dung mdi va t6t hon 1a duoc
thuc hién & nhiét d6 nim trong khoang tir 50°C dén 80°C. Thoi gian phan ng
thay ddi tuy thudc vao nguyén liéu ban diu duoc sir dung, dung méi dugce st
dung, nhiét do phan tng, hoic cac yéu té twong tu, nhung thudng nim trong

khoang tir 30 phiit dén 3 ngay.

Buéc 16-7
Buéc ndy 1a bude didu ché hop chét (Th) tir hop chét (60). Hop chét (Th) c¢6
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thé duoc diéu ché bang cach, vi du, cho hop chit (60) phan tng véi kém xyanua
(Zn(CN)2) trong dung mdi bang cach sir dung chit phan tmg paladi 1am chat xtic
tac. Vi du vé dung moi dugc st dung co thé bao gém 1,4-dioxan, toluen, N,N-
dimetylformamit, hdn hgp dung méi ciia ching va cac chét twong twr. Vi du vé
chit phan ung paladi dugc st dung c6 thé bao gbm tetrakis(triphenylphosphin)
paladi (0) (Pd(PPh3)4) va c4c chat twong ty. Nhiét d6 phan tmg thudng c6 thd
duoc thuc hién & nhiét d6 ndm trong khoang tir 20°C dén nhiét do déi luu cua
dung méi va t8t hon 1a duoc thue hién & nhiét d6 nim trong khoang tir 60°C dén
100°C. Thoi gian phan ng thay ddi tuy thudc vao nguyén liéu ban diu duge st
dung, dung mdi dugc st dung, nhiét dd phan tng, hodc cac yéu td tuong tu,

nhung thudng nim trong khoang tir 30 phut dén 3 ngay.

Budce 16-8

Budc ndy 1a bude thity phan nhém xyano trong hop chét (Th) thanh nhém
amido nhom dé tao ra hop chit (Ii). Hop chét (Ii) c6 thé duogc didu ché bang céch,
vi du, cho hgp chét (Ih) phan img trong dung méi véi su c¢6 mit ciia bazo. Vi du
vé dung méi duge st dung c¢6 thé bao gdm nudc, metanol, etanol, propanol, 2-
propanol, butanol, tetrahydrofuran, hdn hop dung méi cia ching va cic chét
tuong tu. Vi du vé bazo duge st dung cé thé bao gém lithi hydroxit, natri
hydroxit, kali hydroxit va cdc chat twong tu. Nhiét d6 phan tng thuong c6 thé
duoc thuc hién & nhiét do ndm trong khoang tir 0°C dén nhiét do dbi luu cua dung
mbi va tét hon 12 dwgc thuc hién & nhiét dd ndm trong khoang tir 60°C dén 100°C.
Thoi gian phan tng thay dbi tuy thudc vao nguyén liéu ban dau duge st dung,
dung méi dugc st dung, nhiét do phan tng, hoic cic yéu té trong tw, nhung

thudng nim trong khoang tir 30 phut dén 3 ngay.

Tdéng hop cac hop chét (Ij), (Ik), va hop chét (11)

Hop chit ¢6 cong thire (Ij) sau (dudi ddy hop chét nay c6 thé duoc goi 1a
hop chét (Ij)) trong s6 hop chét (I) cua phuong 4n nay c6 thé dugc diéu ché theo
phuong phép bét ky trong sb cac phuwong phép dugc mé ta trong so dd 1, cac

phuong phép twong tu chung, cdc phuong phap dugc md ta trong céac tai liéu
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chuyén nganh khéc, va cac phurong phap tuong tur ching.

Hon thé nita, cac hop chit ¢6 cc cong thire (Ik) va (11) sau ( dudi déy céac
hop chat nay c6 thé dugc goi 1a cac hop chét (Ik) va (I1)) trong sb hop chit (I) cua
phuong 4n nay c6 thé dugc didu ché tir hop chit (Ij) theo phuong phép bt ky

“trong sd cac phuong phap dugc mé ta trong so dd 17, cac phuong phép tuong tu
chung, céc phuong phép duge md ta trong céc tai li€u chuyén nganh khéc, va cac

phuong phép tuong tu ching.

Sodo17 -
H H O Buwéc 17-1 H H O Bud&c 17-2 H H O
Art-N< N Ar1’N7fN Ar1’N77/N A
Rag. © ON-R 00 Lo NR w0 Lo NR
-— —_—
\\\ 2 R3 S R3 "R3
Re(0)S Xer A Res” g7 Re0,S Y

(Ik) (1ij) (ri1)

Trong céac cong thirc néu trén, Arl, R, R R®, R7, va R® 1a nhu da duoc md
ta trén déy, R® 1a nhém Cy alkyl, va mdi nguyén tir cacbon duge danh ddu bing

7 dAu hoa thi 12 nguyén tir cacbon khong ddi xung.

Buéce 17-1 )

v Bude ndy 1a buéc chuyén hoa nhém sulfanyl trong hop chét (Ij) thanh
nhém sulfinyl dé tao ra hop chét (Ik). Hop chét (Ik) c6 thé dugc didu ché bing
cach, vi du, xir ly hop chét (Ij) bing chit oxy héa nhu axit meta-cloperoxybenzoic
(m-CPBA) trong dung méi. Vi du v& dung méi duogc sir dung c6 thé bao gdm
diclometan, axetonitril, tetrahydrofuran, hdn hgp dung méi ciia ching va céc chit
tuong tu. Lugng chit oxy hoa dugc sir dung thudng ndm trong khoang tir 1 dén 2
duong lugng mol so véi 1 mol hop chét (Ij). Nhiét d6 phan g thudng c6 thé
dugce thuc hién & nhiét do nim trong khoang tir 0°C dén nhiét d6 dbi luu cia dung
mbi va tot hon 1a dugce thuc hién & nhiét d6 nim trong khodng tir 0°C dén 30°C.
Thoi gian phan tmg thay di tuy thudc vao nguyén liéu ban diu dugc st dung,
dung mdi duoc st dung, nhiét dd phan tng, hodc cic yéu t6 twong ty, nhung

thudng nim trong khoang tir 30 phut dén 3 ngay.
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Buéc 17-2

Buéc nay 1a budc chuyén hoéa nhém sulfanyl trong hop chét (Ij) thanh
nhém sulfonyl @ tao ra hop chit (Il). Hop chét (I1) c6 thé duoc didu ché bang
cach, vi du, xir Iy hop chét (Ij) bang chét oxy hoa nhu axit meta-cloperoxybenzoic
(m-CPBA) trong dung méi. Vi du vé dung méi dugc st dung c6 thé bao gdm
diclometan, axetonitril, tetrahydrofuran, hon hgp dung moi ctia chiing va cac chit
tuong tu. Luogng chit oxy héa duoc sir dung thudng ndm trong khoang tir 2 dén 5
duong lugng mol so véi 1 mol hop chéit (Ij). Nhiét ¢ phan tng thuong co thé
dugc thuc hién & nhiét 46 ndm trong khoang tir 0°C dén nhiét d6 dbi luu caa dung
mdi va tét hon 1a dugc thuc hién & nhiét o ndm trong khoang tr 0°C dén 30°C.
Thoi gian phan tng thay dbi tuy thudc vao nguyén liéu ban diu dugc st dung,
dung méi dugc sit dung, nhiét 4 phan tng, hodc cac yéu td tuong tu, nhung

thudong nim trong khoang tir 30 phut dén 3 ngay.

Téng hop cac hop chét (Im), (In), hop chit (Io), va hop chit (Ip)

Hop chat c¢6 cong thirc (Im) sau ( dudi day hop chit nay c¢6 thé duoc goi 1a
hop chét (Im)) trong s hop chét (I) cua phuong 4n nay c6 thé dugc diéu ché theo
phuong phép bét ky trong sb cac phuong phép dugc mod ta trong so dd 1, cac
phuong phép tuong tu ching, cidc phuong phdp dugc mod ta trong céc tai lidu
chuyén nganh khéc, va cac phuong phép twong ti chiing.

Hon thé nita, cac hop chit c6 cac cong thire (In), (Io) va (Ip) sau (dudi day
cac hop chét nay co thé dugc g0i 13 cac hop chét (In), (Io) va (Ip)) trong s& hop
chat (I) ctia phuong 4n nay c6 thé duge didu ché tir hop chit (Im) theo phuong

o phap bit ky trong sb cac phuwong phéap duge mé ta trong so d6 18, cac phuong

“phép tuong tu ching, cic phuong phap dugec md ta trong céc tai liéu chuyén
nganh khéc, va cac phuong phép tuong tu ching.
So @b 18
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. Buéc 18-2 s
R H H 0] R H H 0]
fon's Y

Qloc ™ 0 i NR Ho,c N 0 L. NR

Ar? LR AT Taps
(Im) (1o)
H
J Budc 18-1 l Nt Budc 18-3
(55)

R13 H 0 R13 H H 0
I\\ NTH Q? l\\ N7I/N
o A T T ww et AT T T ww
AI"2 R2 Rs o A RZ R3
(In) (Ip)
Trong céc cong thire néu trén, Ar”, R, R% R, R, Q!, Q% va Q* 1a nhu da
dugc md ta trén ddy, va mdi nguyén tir cacbon duge danh du bing du hoa thi 1a

nguyén tir cacbon khong déi ximg.

Bude 18-1

Budc nay 1a bude khir gbe este cua hop chit (Im) dé tao ra hop chit (In).
Hop chét (In) ¢6 thé duogc didu ché bang cach, vi du, xir Iy hop chét (Im) bing
chét khir nhu nhém diisobutyl hydrua trong dung méi. Vi du vé dung méi duge st
dung c6 thé bao gdm diclometan, tetrahydrofuran, toluen, hdn hop dung moéi cia
ching va cac chét twong tw. Nhiét do phan g thudng c6 thé dugc thuc hién &
nhiét 4§ nim trong khoang tir 0°C dén nhiét do dbi Ivu cta dung mdi va tét hon 1a
dugc thyc hién & nhiét ¢ ndm trong khoang tir 0°C dén 30°C. Thoi gian phan Uing
thay dbi tuy thudc vao nguyén liéu ban dau duoc st dung, dung méi dugc st
dung, nhiét d§ phan (mg, hodc cac yéu td tuong tw, nhung thuong nam trong

khoang tir 30 phiit d&én 3 ngay.

Buéc 18-2

Budc nay 1a buée thily phan gdc este ciia hop chit (Im) dé tao ra hop chit
(Io). Hop chét (Io) c6 thé duoc didu ché theo phuong phap bét ky trong sb cac
phuong phap dugc mo td & budc 3-4 cia so dd 3, cac phuong phép twong tu
ching, cic phuong phép duge md ta trong céc tai liéu chuyén nganh khac, va cac

phuong phép tuong tu chiing.
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Buéc 18-3

Budc nay 1a bude cho hop chét (Io) phan tmg vé6i hop chit (55) d tao ra
hop chét (Ip). Hop chét (Ip) c6 thé duogc diéu ché theo phuong phap bat ky trong
sd cac phuong phép dugec mo ta & bude 13-3 cla so dd 13, cc phuong phap
tuong ty chung, cic phuong phdp dugc mé ta trong cac tai liéu chuyén nganh

khéc, va cac phuong phap twrong tu ching.

Téng hop hop chét (I9)

Hop chét co cong thire (Iq) sau (dudi day hop chét nay co thé dugc goi la
hop chét (Iq)) trong sb hop chét (I) cia phuong 4n nay co thé dugc didu ché tir
hop chét (61) theo phuong phép bit ky trong sb cac phuong phap dugc mo ta
trong so dd 19, cac phuong phép turong tu chung, cac phuong phap dugec mo ta
trong c4c tai liéu chuyén nganh khac, va cac phwong phép twong tu chiing.
So dd 19

Buwéc 19-1
f f
N-R H H N-R
HN_ Ar'=NCO AN _N_ _J/
* NH I ) & [ N
2 2
Ar R2 R3 Ar R2 R3

(61) (Iq)
Trong céc cong thirc néu trén, Ar!, Arz, R?, va R® 1a nhu ¢ dugc mo ta trén
day, Rf la nhém Cy alkyl, nhom C;4 alkoxy, hodc nhém TBSO, va mbi nguyén

tir cacbon dugc danh dau bang dau hoa thi 1a nguyén ti cacbon khong d6i xtmg.

Buéce 19-1
Budc nay 1a budce diu ché hop chat (Iq) tir hop chét (61). Hop chét (Iq) ¢6
vthé duogc diéu ché theo phuong phap bt ky trong s céac phuong phép duge mé ta
o bux’rcv 1-2 ctia so @0 1, cac phuong phép tuong tu ching, cic phuong phép duogc
m0 ta trong cac tai li¢u chuyén nganh khdc, va cic phuong phap tuong tu ching.
Hop chét (61) c6 thé duge diéu ché tir hop chét (5) theo phuong phap bét
ky trong sb céac phuong phap dugc md ta trong S0 d6 20, cac phuong phép tuong
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tu chung, cac phuong phap dugc mo ta trong cac tai liéu chuyén nganh khdc, va

cac phuong phép tuong tu chung.

So d6 20
Buwdc 20-1 Budc 20-2 Buwéce 20-3
. - p OEt Rf_NH N’Rf N’Rf
CbzHN CbzHN 2 CbzHN /</ HoN /
: TN (63) 7 :
P NH — TN —— - PNH —— * NH
2 2 2° 2
Ar R2 R3 Ar ) R3 Ar ) R3 Ar R? R3
) (62) (64) (61)

Trong céc cong thirc néu trén, Arz, R% R, va R 1a nhu di duogc md ta trén
day, va mbi nguyén tir cachon dugc danh ddu bing diu hoa thi 1a nguyén tir

cacbon khong d0i xing.

Buéc 20-1

Budc nay 1a bude didu ché hop chét (62) tir hop chét (5). Hop chét (62) ¢6
thé dugc diéu ché bang cach, vi du, cho hop chét (5) phan tmg véi trietyloxoni
hexatlophosphat (Et30PF6) trong dung mbi. Vi du vé dung mdi duge st dung c6
thé bao gdm diclometan va céc chét tuong ty. Nhiét d6 phan (mg thuong c6 thé
duoc thuc hién & nhiét d6 nim trong khoang tir 0°C dén nhiét d6 dbi luu cua ‘dung
moi va t6t hon 1a dugc thuc hién & nhiét &6 nim trong khoang tir 10°C dén 40°C.
Thoi gian phan tng thay ddi tuy thudce vao nguyén liéu ban ddu duge s dung,
dung moi duoc st dung, nhiét do phan tng, hodc cac yéu té twong tw, nhung

thudng nam trong khoang tir 30 phut dén 3 ngay.

Buédce 20-2

Budc nay 1a bude cho hop chat (62) phan tng véi hop chit (63) dé tao ra
hop chét (64). Hop chit (64) c6 thé duogc diéu ché bang céch, vi du, cho hop chéit
(62) phan tmg v&i hop chét (63) trong dung moi voi su ¢d mit hay khong cé axit
hodc bazo. Vi du vé dung moi duge st dung co thé bao gém metanol, etanol,
toluen, tetrahydrofuran, axetonitril, dioxan, hdn hop dung méi cia ching va céc
“chit twong tw. Vi du vé axit ¢6 thé dugc sir dung c6 thé bao gém hydroclorua,

amoni clorua va céc chat trong tu. Vi du v€ bazo c6 thé dugc sir dung ¢6 thé bao
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gbm trimetylamin, trietylamin, N-metylmorpholin va cac chit teong tu. Nhiét do
phéan ng thuong cé thé dugc thuc hién & nhiét 46 nim trong khoang tir 0°C dén
nhiét d d6i luu cia dung méi va t6t hon 1a duoc thuc hién & nhiét do ndm trong
- khoéng tir 0°C dén 50°C. Thoi gian phéan tmg thay ddi tuy thudc vao nguyén liéu
ban dau dugc stir dung, dung mdi dugc st dung, nhiét d6 phan tng, hodc cac yéu
t twong tur, nhung thudng nim trong khoang tir 10 phut dén 3 ngay.

Hon nita, hop chét (63) c¢6 thé c6 ban trén thi trudng, hodc ¢ thé dugc didu
i ché theo phuong phép bat ky trong s cac phuong phap duoc mo ta trong cac tai

liéu chuyén nganh khéc, va cac phuong phap trong tu ching.

Buée 20-3
Buéc nay 13 budce loai bao vé nhom Cbz trong hop chét (64) dé tao ra hop
chét (61). Hop chét (61) c6 thé duoc didu ché theo phuong phép bit k¥ trong sb
cac phuong phéap dugc mo ta ¢ bude 2-4 cla so 6 2, cac phuong phép tuong tu
chung, cac phuong phép dugc moé ta trong céc tai liéu chuyén nganh khéc, va cac

phtr(mg phép tuong tu chl’ing.

Téng hop hop chit (Ir)

| Hop chét (Ir) c6 thé duoc diéu ché tir hop chét (65) theo phuong phép bt
ky trong s6 cac phuong phap duge mé ta trong so dd 21, cac phuong phép tuong
tu chﬁng, cac phuong phdp dugc mo ta trong céac tai liéu chuyén nganh khac, va

cac phuong phép tuong tu chiing.

So d6 21
Buéc 21-1
Ar1’N7]/N / Ar1’N7]/N /
o . NH - - o I NH
Ar? Ar?

RZ R3 R2 R3

(65) (Ir)
Trong c4c cong thic néu trén, Arl, Arz, Rz, va R® 1a nhu da dugc mo ta trén

- day, va mdi nguyén tir cacbon dugc danh diu bing ddu hoa thi 12 nguyén tir
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cacbon khong dbi ximg.

Bude 21-1

Buéc ndy 1a budce loai bio vé nhém TBS trong hop chit (65) dé tao ra hop
chét (Ir). Hop chét (Ir) c6 thé dugc didu ché bing cach, vi du, cho hop chét (65)
phén ng véi axit nhu axit trifloaxetic (TFA) hodc hydroclorua trong hon hop
dung méi gdbm nude-dioxan.

Nhiét d6 phan tmg thudng c6 thé dugc thuc hién & nhiét d6 nim trong
khoang tir -20°C dén nhiét d6 ddi luu cua dung méi va tdt hon 13 duogc thuc hién &
nhiét do nam trong khoang tir 0°C dén 30°C. Thoi gian phan ung thay ddi tuy
thudc vao nguyén li€u ban dau dugce sir dung, dung moi duge sir dung, nhiét dd
phan ng, hoic cic yéu t§ tuong tu, nhung thuong ndm trong khoang tir 30 phat
dén 3 ngay.

Hop chit (65) dugc sir dung & bude nay c6 thé dugc didu ché theo phuong
phap bt ky trong sb cac phuong phap duge md ta trong so d6 19, cac phuong
phédp tuong tu ching, cidc phuong phdp dugc md ta trong cac tai liéu chuyén

nganh khdc, va cac phuong phép twong tu ching.

- Budc 22
Téng hop cac hop chét (Is) va (It)

Hop chét c6 cong thire (Is) sau (dudi day hop chat nay c6 thé duge goi la
hop chit (Is)) trong s6 hop chét (1) cia phuong 4n nay c6 thé dugc diéu ché theo
phuong phap bat ky trong sb cac phuong phép dugc md ta trong so d6 1, cac
phuong phép tuong tu chung, cidc phuong phap dugc md ta trong céc tai liéu
chuyén nganh khac, va cac phuong phép tuong tu chung.

Hon thé nita, hop chit c6 cong thirc (It) sau (dudi day hop chét nay c6 thé
duogc géi 1a hop chét (It)) trong sb hop chit (I) cia phuong 4n nay c6 thé duge
diéu ché, vi du, tir hop chét (Is) theo phuong phép bét ky trong sb cac phuong
phap dugc mé ta trong so dd 22, cac phuong phép tuong tu chiing, cac phuong
phép dlidc mo ta trong cac tai liéu chuyén nganh khac, va cac phuong phép tuong

tu ching.
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So d6 22
Budc 22-1 Budc 22-2
R13 H 0 R13 H o. R13 H o
/I\O/Nw/“ TMS—= E\E/ern\/( /©/N\”/H
X\~ 0 . N-R! ﬂ* ////\/ 0 /L\KN—R1 = 4 * ON-R!
Ar? 3 ™S A 3 A2 .
r2R Rz R r2 R

(Is) (67) (11)

Trong céc cong thic néu trén, Arz, Rl, Rz, R} ,va R 1a nhu da dugc mo ta
trén déy, X 1a nguyén tir halogen, va mdi nguyén tir cacbon dugc ddnh déu bang

dau hoa thi 1a nguyén tir cacbon khdng doi xting.

Budce 22-1

Budc nay 1a bude cho hop chét (Is) phan tmg véi trimetylsilylaxetylen (66)
dé tao ra hop chét (67). Hop chét (67) c6 thé duge didu ché bing cach, vi du, cho
hop chit (Is) phan tmg véi trimetylsilylaxetylen (66) trong dung mdi véi su ¢
miit cia diclobis(triphenylphosphin)paladi(Il), dong(l) iodua, va trietylamin. Vi du
vé dung méi duge sir dung c6 thé bao gdm N,N-dimetylformamit va cac chét
tuong ty. Nhiét d§ phan tng thudng c6 thé dugc thuc hién & nhiét do ndm trong
khoang tir 0°C dén nhiét d6 dbi luu cta dung moéi va tét hon 1a duge thue hién &
nhiét do nim trong khoang tir 40°C dén 60°C. Thoi gian phan tng thay ddi tuy
thudc vao nguyén liéu ban déu duogc sir dung, dung méi dugc st dung, nhiét d6
phan tng, hodc cic yéu td twong tu, nhung thudng ndm trong khodng tir 30 phut

dén 3 ngay.

Budc 22-2
| Budc nay 1a buéc loai bio vé nhom TMS trong hop chit (67) dé tao ra hop
chét (It). Hop chit (It) c6 thé dugc diéu ché bing cach, vi du, cho hop chét (67)
phan mg véi kali cacbonat trong dung méi. Vi du v& dung méi duge sit dung c6
thé bao gdm metanol va c4c chét tuong tu. Nhiét 46 phan tng thudng c6 thé duge
thuc hién & nhiét d6 nim trong khoang tir 0°C dén nhiét d6 déi lvu cua dung méi

va tot hon 1a dugc thuc hién & nhiét d6 nim trong khoang tir 20°C dén 40°C. Thoi
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gian phan mg thay di tuy thudc vao nguyén liéu ban ddu dugc sir dung, dung
moi dugc st dung, nhiét d§ phan Gng, hodc cac yéu td tuong tw, nhung thuong

nim trong khoang tir 30 phut dén 3 ngay.

Téng hop hop chit (Tu)

Hop chit ¢ cong thirc (Iu) sau (dudi day hop chét nay c6 thé duoc goi la
hop chét (Tu)) trong s6 hop chét (I) cia phuong 4n nay c6 thé dugc diéu ché, vi
du, tir hop chét (68) theo phwong phap bt ky trong s cac phuong phap dugc md
ta trong so dd 23, cac phuong phép tuong tu ching, cidc phuong phap duge mo ta
trong céc tai liéu chuyén nganh khéc, va cac phuong phép tuong ty ching.
So d6 23

H y O 3 -
Ar1’N7]/N Buoc 23-1
RE0 . N-R
BocN /\R7
| |
R? (68) R? (Iu)

Trong cac cong thirc néu trén, Arl, RI, Rz, R’ , R7, RS, va R* 1a nhu d3 dugc
md ta trén diy, va mdi nguyén tir cacbon dugc danh ddu bang diu hoa thi la

nguyén tir cacbon khong doi xung.

Budc 23-1

Budc nay 1a bude loai bao vé nhém Boc trong hop chit (68) dé tao ra hop
chit (Tu). Hop chét (Iu) c6 thé dugc didu ché theo phuong phép bat ky trong sb
cac phuong phép duge mo ta & budc 5-4 ciia so dd 5, cic phuong phép tuong tu
~ ching, cac phuong phap duge mo ta trong cic tai liéu chuyén nganh khac, va cac
phuong phap tuong tu ching.

Hop chit (68) dugc sir dung & bude ndy c6 thé duoc diu ché theo phuong
phéap bét ky trong s cac phuwong phap duge md ta trong so do 1, cac phuon g phép
tuong tu ching, cidc phuong phdp dugc md ta trong céc tai liéu chuyén nganh

khéc, va chc phuong phéap tuong tu ching.
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Tbng hop cac hop chit (Iv) va (Iw)

Hop chét ¢6 cong thirc (Iv) sau (dudi day hop chét nay c6 thé duge goi la
hop chat (Iv)) trong s6 hop chit (I) cia phuong 4n nay c6 thé duoc diéu ché theo
phuong phap bat ky trong sb cic phuong phap duge md ta trong so dd 1, cac
phuong phdp tuong tu chiing, cdc phuong phap dugc mé ta trong cac tai liéu
chuyén nganh khéc, va cac phuong phép tuong tu ching.

Hon thé nira, hop chit c6 cong thirc (Iw) sau (dudi day hop chét nay c6 thé
dugc goi 1a hop chét (Iw)) trong s hop chit (I) ciia phwong an nay c6 thé duoc
diéu ché, vi dﬁ, tir hop chit (Iv) theo phuong phap bit ky trong s6 cac phwong
phép duge mo ta trong so dd 24, cac phuong phép tuong tu ching, cic phuong

phap dugc mo ta trong céc tai liéu chuyén nganh khéc, va cac phuong phap tuong

tu ching.
So db 24
H g o Budc 24-1 H H O
Ar1’N7fN _ 1 Ar1’N7I/N 1
N-R : N-R
80 * 80 *
RS R
( \ r2 R® —— | - R2 R
X X
OH o}

(Iv) (Iw)
Trong cac cong thirc néu trén, Arl, Rl, R2, R3, R7, Rs, va m 14 nhu d3 dugce
md ta trén ddy, vd mdi nguyén tir cacbon dugc danh ddu bing ddu hoa thi 1a

nguyén tir cacbon khong doi xing.

Budéc 24-1

Budc nay 1a budc chuyén héa nhém hydroxy trong hop chét (Iv) thanh
keton dé tao ra op chat (Iw). Hop chét (Iw) ¢6 thé duge diéu ché bang cach, vi du,
xir Iy hop chit (Iv) bang chit oxy héa nhu Dess—Martin periodinan trong dung
méi. Vi du vé dung mdi duge sir dung c6 thé bao gbm diclometan, axetonitril, hdn
hop dung méi ctia chiing va cac chét trong ty. Luong chit oxy hoa duge st dung
thudong nim trong khoang tir 1 dén 2 duong lugng mol so véi 1 mol hop chit.
Nhiét 6 phan tng thudng c6 thé dugc thuc hién & nhiét 46 ndm trong khodng tir

0°C dén nhiét d6 dbi Iuu cta dung moi va tét hon 14 duoc thuc hién & nhiét @
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nim trong khoang tir 20°C dén 30°C. Thoi gian phan {mg thay ddi tuy thudc vao
nguyén liéu ban diu dugc sir dung, dung méi dwoc st dung, nhiét do phén tng,

hoic cac yéu t twong tur, nhung thudng ndm trong khodng tir 30 phut dén 3 ngay.

Budc 25
Téng hop hop chit (Ix)

Hop chét c6 cong thie (Ix) sau (dué6i day hop chat nay c6 thé duoc goi la
hop chét (Ix)) trong sb hop chat (I) ctia phuong 4n ndy c6 thé duge didu ché, vi
du, tir hop chét (69) theo phuong phéap bét ky trong sb cac phuong phép duge méb
ta trong so d6 25, cac phuong phép twong tir chiing, cac phuong phép duge mo ta
trong c4c tai liéu chuyén nganh khéc, va cac phuong phép tuong tu chiing.
So d6 25

H H o) . _ H H o)
Ar1’N7]/N . Budc 25-1 Ar1’N77/N ,
* N_R1 * N_R1
RsO RaO
X ~
N '\R7 N \R7
\ H
Bn  (69) (1x)

Trong cac cong thirc néu trén, Arl, R!, RZ, R® ,R”, R® vam la nhu da duoc
md ta trén ddy, va mdi nguyén tir cacbon dugc danh diu bing ddu hoa thi 14

ngﬁyén tir cacbon khong ddi xtmg.

Budc 25-1

Budc nay la budce loai bdo vé nhéom Bn trong hop chét (69) dé tao ra hop
chét (Ix). Hop chét (Ix) c6 thé dugc didu ché bing cach, vi du, hydro hoa hop chat
(69) trong dung mdi véi su ¢6 mit ciia chit xuc tac nhu paladi 10% trén cacbon
(10% Pd-C). Vi du vé dung méi dugc st dung cb thé bao g6m metanol, etanol,
‘diclometan, tetrahydrofuran, etyl axetat, N,N-dimetylformamit, hdn hgp dung méi
clia chiing va céc chit twong tu. Vi du vé bazo dugc st dung c6 thé bao gdm
trietylamin axetat va cac chit twong tw. Nhiét d6 phan Gng thudng c6 thé duoc .
thuc hién & nhiét do nim trong khoang tir 0°C dén nhiét d6 déi luu cua dung moi
va t6t hon 1 dugc thuc hién & nhiét d6 ndm trong khoang tir 20°C dén 40°C. Thoi

gian phan g thay dbi tuy thudc vao nguyén lidu ban ddu dugc sir dung, dung
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moi dugc st dung, nhiét 9 phan tng, hoic cac yéu t6 trong tu, nhung thuong
nim trong khoang tir 30 phut dén 3 ngay.

Hop chét (69) duoc sir dung & budce ndy c6 thé duge didu ché theo phuong
phap bt ky trong s6 cac phuong phap duge md ta trong so dd 1, cac phuong phéap
tuong tu chiing, cidc phuong phap dugec mod ta trong céc tai liéu chuyén nganh

khéc, va cac phuong phéap tuong tu ching.

Téng hop hop chit (1z)

Hop chét c6 cong thirc (Iy) sau (dudi day hop chit nay c6 thé duoc goi la
hop chét (Iy)) trong s6 hop chit (I) cia phuong 4n nay c6 thé duoc didu ché theo
phuong phap bat ky trong s céc phuong phép duge md ta trong so dd 1, cac
phuong phép tuong tir chiing, cidc phuong phap duge md ta trong céc tai lidu
chuyén nganh khéc, va cdc phuong phép twong tir ching.

Hop chét c6 cong thic (Iz) sau (dudi day hop chit nay c6 thé duoc goi 1a
hop chét (Iz)) trong s hop chit (I) cia phuong 4n nay c6 thé duoc didu ché, vi
du, tir hop chét (Iy) theo phuong phéap bt ky trong s cac phuong phap duoc mo
ta trong so dd 26, cac phuwong phap tuong tu ching, céc phuong phap dugec mo ta
trong céc tai liéu chuyén nganh khdc, va cic phuong phéap turong tu ching.

So db 26

H H o) Buwéc 26-1 H H 0]
Ar1’N7rN Ar1’N7]/N
* —_vi * —~v1
o I NN 0 S N
Ar? A I A" LR , (,r\‘:\lH

(Iy) (1z)
Trong c4c cong thirc néu trén, Arl, Arz, R% R? ,vaY' 1a nhu da dugc mo ta
trén ddy, va mdi nguyén tir cacbon duge danh du bang diu hoa thi 1a nguyén t

cacbon khong do6i xung.

Buéce 26-1
Budc nay 1a bude diéu ché hop chit (Iz) tir hop chét (Ty). Hop chét (Iz) ¢6
thé dugc didu ché bang céach, vi du, cho hop chit (Iy) phan (g véi natri azit trong

- dung mdi véi su c6 mit cla trietylamin va axit axetic. Vi du vé dung mdi duoc sir
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dung c6 thé bao gdém toluen, N,N-dimetylformamit, isopropanol, nuée, hén hop
dung mdi clia chiing va cac chit twong tur. Nhiét do phan tng thudng c6 thé duoc
thue hién & nhiét 6 nim trong khoang tir 0°C dén nhiét d6 ddi luu caa dung moi
va t6t hon 13 duge thuc hién & nhiét d6 nm trong khoang tir 100°C dén 130°C.
Thoi gian phan tmg thay dbi tuy thudc vao nguyén lidu ban diu dugc sir dung,
dung moi duge sir dung, nhiét d6 phin tng, hodc cac yéu td tuong tu, nhung
thudng nim trong khoang tir 30 phut dén 3 ngay.

Mubi dugc dung cua hop chét (I) theo phuong 4n cia sang ché c6 thé dugc
diéu ché bing céch sir dung hop chit (I) theo phuong 4n cia sang ché theo
- phuong phap thong thuong.

Céc so 6 dugc mo ta trén day 1a vi du vé phwong phép didu ché hop chét
(I) theo phuong 4n ctia sang ché hodc didu ché hop chét trung gian cua n6. Céc so
a6 nay c6 thé dugc bién dbi thanh cic so dd khac nhau ma ngudi c6 hiéu biét
trung binh vé linh vuc nay c¢6 thé hidu dwoc d& dang.

Ngoai ra, trong truong hgp ma can nhém bao vé theo loai nhém chic, thi
t6 hop thich hop ciia cac quy trinh dwa vao va loai bé nhém bao vé c6 thé dugc
thyc hién theo phuong phap thong thuong. Pdi véi cac loai nhom bao vé va viéc
dua vao va loai bé nhém bao vé, xem, vi du, cac phuong phdp dugc mo ta trong
“Greene’s Protective Groups in Organic Synthesis,” Theodra W. Green & Peter G.
M. Wuts, ed., fourth edition, Wiley-Interscience, 2006.

Céac hop chét trung gian duoc sir dung @& didu ché hop chét (I) theo
phuong 4n cia sang ché hoic mubi dugce dung cua né cod thé dugc tach/tinh ché,
néu cin, bang cach chiét bing dung méi, két tinh, két tinh lai, sic ky, hodc sic ky
long hi¢u nang cao diéu ché hodc cac cach turong tu, 13 cac cach tach/tinh ché da
biét dbi v6i chuyén gia trong linh vuc k§ thuit nay.

Thuét ngir “tac dung chi van FPRL1” dugc st dung trong phuong 4n cta
séng ché co nghia 1a hoat tinh chi vén thé hién qua tac dung 1én thu thé giéng thu
thé formyl peptit 1 (FPRL1).

Nhu da duge mo ta trén ddy, di biét ring LXA4 va céc peptit dugc thong
b4o 14 cac chat chu van ndi sinh ciia FPRL1 g6p phan vao viéc tiéu viém.

Hop chét (I) theo phuong 4n cia sang ché hodc mudi dugc dung ctia n6 thé
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hién hoat tinh chii van ndi trdi trong, vi du, thir nghiém danh gia dong canxi vao
trong té bao biéu hién qua muc FPRL1. Do dé, hop chét (I) theo phuong 4n cia
sang ché hoic mubi duge dung ciia né hiru ich 1am chét didu tri hodc phong bénh
viém, bénh dudng ho hép man tinh, bénh ung thu, bénh nhiém tring mau, cac
triéu chimg di tng, bénh nhiém retrovirut HIV, r6i loan tudn hoan, bénh viém than
kinh, réi loan than kinh, chimg dau, bénh do nhiém th8 dam déc, bénh thoai hoa
dang tinh bét, réi loan mién dich va cac bénh tuong tu.

Hop chét (I) theo phuong 4n cia sang ché hoic mudi duoc dung cia né
cling ¢6 thé dugc sir dung dé tao ra dugc chét dé didu tri hodc phong bénh viém,
bénh duong ho hép man tinh, bénh ung thu, bénh nhiém trung mau, cac triéu
chimg di tmg, bénh nhiém retrovirut HIV, rbi loan tudn hoan, bénh viém thin
kinh, réi loan than kinh, chimg dau, bénh do nhiém thé dam doc, bénh thosi hoa
dang tinh bot, rdi loan mién dich va cac bénh tuong tu.

Ngoai ra, céc duge chét chira hoat chit 1a hop chét (I) theo phuong an ctua
sang ché hodc mubi dugce dung cia no co thé duoc st dung lam, vi du, chét phong
hoic diéu tri c4c tinh trang bénh ly khac nhau lién quan dén thu thé FPRL1 (nhu
bénh Behcet, bénh Sweet, bénh luput ban do6 toan than (SLE), bénh u hat
Wegener, bénh nhiém virut, bénh dai thdo dudng, thu thuat cit cut, bénh ung thu,
bénh nhiém khuén, tén thuong ngoai co thé, rdi loan thé chét bao gdm tiép xuc
vOi su chiéu xa, ching co mach, phan tng phan v¢, phan tng di tmg, bénh viém
mii, sdc (séc ndi doc tbe, xuat huyét, chin thuong, thiéu mau cuc bd ndi tang, va
tudn hoan), bénh viém khép dang thdp, bénh gat, bénh vay nén, bénh tdng san
tuyén tién liét 1anh tinh, bénh thiéu mau cuc bd co tim, bénh nhdi méau co tim, tén
thuong ndo, bénh phdi, COPD, COAD, COLD, tén thuong phdi cdp tinh, hoi
chimg suy h6 hip cép, bénh viém phé quan man tinh, tran khi phdi, bénh hen
(bénh hen di img va bénh hen khong do di tng), bénh xo héa nang phdi, bénh
than, bénh ciu than, bénh viém loét dai trang, IBD, bénh Crohn, bénh viém nha
chu, ching dau, bénh Alzheimer, AIDS, bénh gl6c6m do viém mang mach nho,
bénh viém mang két, hoi chimg Sjoegren, bénh viém mi va cc bénh tuong tu).

Dugec chat chira hop chit (I) theo phuong 4n cia sang ché hodc mubdi duge

dung cda n6
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Dugc chét chira hoat chét 1a hop chét (I) theo phuong 4n ciia sang ché hodc
mubi dugc dung cta né co thé co cac dang khac nhau tty theo nhu cu sir dung.
Vi du vé céac dang nay c6 thé bao g@)m bdt, hat, hat min, xir6 kho, vién nén, vién
nang, tiém, 16ng, thudc md, thude dit, miéng dan, vién dat dudi ludi va cac dang
tuong ty, ma dugc dung qua dudng miéng hodc ngoai dudng tiéu hda.

Dugc chét nay c¢6 thé dugce bao ché dudi dang dugc phim chira hoat chit 1a
hop chét (I) theo phwong 4n cua sang ché hodc mudi duge dung ctia n6 va chét
phu gia dugc dung bing cach st dung phuong phap da biét tiy theo dang dugc
chat. Vi du vé chit phu gia trong dugc phim c6 thé bao gdm ta dugc, chét gdy 13,
chat két dinh, chat 1am tron chay, chét pha lodng, chit dém, chét lam déng truong ,
chit khang khuan, chét 1am &m, chét nhii hoa, cht phan tan, chit 1am én dinh,
chét 1am hoa tan va céc chét tuong tu. Duoc phém nay c6 thé duge bao ché b%mg
cach tron mot cach thich hgp hop chit (I) theo phuong 4n cia sang ché hoic mudi
dugc dung ciia né véi chat phu gia hoic bing cach pha lodng hop chét (I) hodc
mubdi dugc dung cta né bing chit phu gia va hoa tan né trong chit phu gié. Khi
hop chét (I) theo phuong 4n cia sang ché hodc mudi duge dung ctia né dugc s
“ dung Két hop véi cac chét khong phai la chit chu van thu thé FPRL1, thi dugc
phédm c6 thé duoc bao ché bing cach dwa cac hoat chét ciia cac thanh phén nay
vao dugc pham mot cach ddng thoi hodc riéng r€ theo cach dugc mo ta trén day.

Dugc chét theo phuong 4n cia sang ché c6 thé duogc dung toan than hoic
tai chd qua dudng miéng hodc ngoai dudng tiéu héa (qua mii, phdi, trong tinh
mach, trong tryc trang, qua da, trong co, dudi da va cac duong dung tuwong tu).

Khi dugc phdm chura hoat chit 1a hop chit (I) theo phuong 4n cua sang ché
hodc mudi dugc dung ctia n6 dugc sir dung dé diéu tri thue té, thi lidu hop chét @
theo phuong 4n cia sang ché hoac mubi duge dung cta n6 dugce st dung lam hoat
chéit dugc x4c dinh mot céach thich hop theo tudi, gidi tinh, va thé trong ctia bénh
nhén, bénh ctia bénh nhin, mic do diéu tri va cac yéu tb twong tu. Vi du, trong
truomg hop ding qua duong miéng, né c6 thé dugc dung thich hop cho nguoi
truéng thanh (thé trong duoc gia dinh 1a 60 kg) & lidu hing ngay nim trong
khoang tir 0,03 dén 1,000 mg/co thé theo mét phan hodc mot sé phan duoc chia.

Liéu mbi ngay khi ding qua duong miéng tét hon 14 nim trong khoang tir 0,06
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dén 540 mg/co thé va t6t hon nita 1a ndm trong khoéng tir 0,18 dén 180 mg/co thé.
Trong trudng hop ding ngoai dudng tiéu héa, n6 6 thé duge ding thich hop cho
ngudi trudng thanh & lidu hing ngay nim trong khoang tir 0,01 déna 300 mg/co thé
theo mot phan hodc mot s6 phin duoc chia. Lidu mdi ngay khi dung ngoai dudng
tiéu hoa t6t hon 12 nim trong khoang tir 0,01dén 100 mg/co thé va tét hon nira 1a
nim trong khoang tir 0,06 dén 60 mg/co thé. Lidu hop chit (I) theo phuong an cta
sang ché hodc mudi duge dung ctia n6 co thé duge giam theo liéu cua cdc chét

khong phai 1a chét chii vén thy thé FPRLI.

Vi du thire hién sang ché

Duéi day, sang ché s& dugc mod ta chi tiét hon dua vao cac vi du tho
nghiém, cdc vi dy, va cdc vi du tham khao. Nguyén liéu ban diu duoc st dung
trong viée diéu ché hop chét (I) bao gdm hop chit méi, va do d6, cac vi du didu
ché ddi véi céce nguyén li€u ban dau cling s€ dugc mo ta dudi dang cac vi du tham
khéo. Sang ché khong chi gidi han & cac hop chét dwoc md ta trong cc vi du sau,
va c6 thé dugc bién dbi ma khong vugt qua pham vi cia sang ché.

Trong sb cac ky hiéu duge sit dung trong mdi vi du tham khéao, mdi vi dy,
va mdi Bang, Ref.No. 1a sb vi du tham khao, Ex.No. 12 sb vi dy, P.D. 1a dir liéu
hoéa ly, Str. 1a céng thirc ciu trac, va 'H-NMR 14 phd cong hudéng tr hat nhén
proton. CDCI3 14 clorofom-d, va DMSO-dg 1a dimetyl sulfoxit-d6. MS(ESI+) 1a
dir liéu phd khéi dugce do bang cach ion héa phun dién t&. Sy quay quang hoc 1a
chuyén déng quay quang hoc cu thé, duoc do trong dung méi da dinh & ndng do
va nhiét d6 da dinh bang cach sir dung natri vach D lam ngudn sang.

DPuong nét lién va duong nét dat hinh ném trong cong thire ciu trac 1a cdu
hinh twong ddi & chit hoat quang, ma khong phai 14 cdu hinh tuyét ddi. Duong nét
lién va duong nét dirt &4m la ciu hinh trong dbi & raxemat va chét hoat quang thu
dugc bing cich phan giai raxemat. Nguyén tir cacbon duoc danh ddu bing "*" 14
nguyén tir cacbon khong d6i xung. Lién két duong gon song cua nguyén tir
cacbon dugc danh ddu bang "*" 14 sir ¢6 mit clia raxemat.

C& R* va S* trong tén ctia hop chét 1a cu hinh khéng gian tuong d6i vé

nguyén tir cacbon khong dbi xtmg.
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Khi ca phan tir thé va nguyén tir hydro duoc lién két véi mbi trong s hai vi
tri cia vong pyrolidin trong cong thirc ciu trac, thi cAu hinh twong ddi cia cac
phan tir thé nay dugc biu dién dudi dang cis hoac trans, va cis ho#c trans doi khi
duge kém theo béi ddu ndi va tén ciia hop chit.

Khi vong pyrolidin dugc coi 1a mit phing, thi cis c6 nghia a hai phén tir
thé 1ién ké nim & cung mot mat, va trans cé nghia 1a hai phén tir thé 1ién k& nim
trén cac mit ddi dién twong tng .

Pé bidu dién c4c chét ddng phan quanh lién két doi va lien két doi cia imin
trong tén cda hgp chét, chét déng phéan cis duoc biéu dién dudi dang "Z," va chét

ddng phan trans dugc biéu dién dudi dang "E."

Vi du tham khao 1-1

, o NO,

E
(E)-2-flo-1-metoxy-4-(2-nitrovinyl)benzen

3-flo-4-metoxybenzaldehyt (500 mg) dugc hoa tan trong 2-
hydroxyetylamoni format (1,7 g) dudi mdi trudng khi agon, va nitrometan (175
L) duge bd sung vao dé tao ra dung dich phén mg. Dung dich phan (g nay
dugc khudy & nhiét do trong phong trong 9 gio. Nude duge bd sung vao dung
dich phan g nay, va chét rin két tua dugc gom lai béng cach loc, varira béng
nuge. Chét rin thu dugc 1am kho dé thu duoc hop chét néu & dé muc nay dudi
dang chét rin mau vang (607 mg).

'H-NMR (400MHz, CDCl;) & 3,96 (3H, s), 7,01 (1H, t, J = 8,5 Hz), 7,27-7,32
(2H, m), 7,48 (1H, d, J = 13,3 Hz), 7,92 (1H, d, ] = 13,3 Hz).

Céc hop chét vi du tham khéo 1-2 dén 1-27 sau duge diéu ché bﬁng cach st
dung mdi aldehyt thom tudng g theo phuong phap giéng nhu trong vi du tham
khéo 1-1.

Céc chu trtic va dir liéu phd cua ching duoc thé hién trong cic bang 1 d&én
5.

Bang 1
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Ref.No Str. Tén hoa hoc P.D.
1-2 (E)-4-metoxy-2- 'H-NMR (400MHz, CDCL;) &
J@\/\VN% metyl-1-(2- 2,47 (3H, s), 3,85 (3H, s),
Meo Me nitrovinyl)benzen | 6,77-6,81 (2H, m), 7,46-7,51
(2H, m), 8,27 (1H, d, J = 13,4
Hz).
1-3 (E)-2-flo-4- 'H-NMR (400MHz, CDCL;) &
mNOz metoxy-1-(2- 3,87 (3H, s), 6,71 (1H, dd, J =
MeO F nitrovinyl)benzen | 12,1, 2,4 Hz), 6,78 (1H, dd, J
=8,5,2,4Hz), 7,43 (1H, t, ] =
8,5 Hz), 7,66 (1H, d, ] =13,9
Hz), 8,02 (1H, d, J = 13,9
Hz).
1-4 (E)-2-clo-4- 'H-NMR (400MHz, CDCl;) &
/“/5(\'”02 methy—l-(2- 3,87 (3H, s), 6,87 (1H, dd, T =
MeO cl nitrovinyl)benzen | 85, 2,4 Hz), 7,02 (1H, d, J =
2,4Hz),7,53 (1H, d, J = 8.5
Hz), 7,56 (1H, d, ] = 13,9
Hz), 8,38 (1H, d, J = 13,9
Hz).
1-5 | F o, (E)-1,3-diflo-5- 'H-NMR (400MHz, CDCl;) &
- m metoxy-2-(2- 3,87 (3H, s), 6,54-6,59 (2H,
nitrovinyl)benzen | m), 7,77 (1H, d, J = 13,4 Hz),
8,11 (1H, d, T = 13,4 Hz).
Bang .2
Ref.No Str. Tén hoa hoc P.D.
1-6 (E)-1,4-diflo-2- 'H-NMR (400MHz, CDCl;) &
Fm“‘% metoxy-5-(2- 3,95 (3H, s), 6,79 (1H, dd, J =
MeO F nitrovinyl)benzen | 11,0, 6,7 Hz), 7,21 (1H, dd, J
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=11,0, 6,7 Hz), 7,61 (1H, d, J
=13,4 Hz), 7,98 (1H, d, J =
13,4 Hz).

1-7 F N N0z | (E)-1,3-diflo-2- "H-NMR (400MHz, CDCl;) &
MeO / metoxy-5-(2- 4,10 (3H, t, T = 1,8 Hz), 7,07-
nitrovinyl)benzen | 7,15 (2H, m), 7,46 (1H, d, J =
13,4 Hz), 7,84 (1H, d, ] =
13,4 Hz).
1-8 ~NO: [ (E)-5-(2- 'H-NMR (400MHz, CDCl;) &
(ODN nitrovinyl)-2,3- 3,26 (2H,t, T = 8.8 Hz), 4,67
dihydrobenzofuran | (2H,t, J = 8,8 Hz), 6,84 (1H,
d,J=83Hz)735(1H, d,J =
8,3 Hz), 7,41 (1H, s), 7,51
(1H, d, J = 13,4 Hz), 7,97
(1H, d, T = 13,4 Hz).
1-9 (\/©\/wNoz (E)-6-flo-5-(2- 'H-NMR (400MHz, CDCl;) &
° F nitrovinyl)-2,3- 3,23 (2H, t, T = 8,9 Hz), 4,72
dihydrobenzofuran | (2H, t, J = 8,9 Hz), 6,60 (1H,
d,J=11,6 Hz) 7,30 (1H, d, J
=6,7Hz), 7,62 (1H, d, J =
13,4 Hz), 8,03 (1H, d,J =
13,4 Hz).
1-10 (ﬁwmz (E)-6-flo-5-(2- "H-NMR (400MHz, CDCl;) &
@ F nitrovinyljcroman | 2,00-2,05 (2H, m), 2,77 (2H,

t, J=6,4 Hz), 4,24 QH, t, ] =
5,5Hz), 6,59 (1H, d, J= 11,6
Hz) 7,17 (1H, d, ] = 8,6 Hz),
7,64 (1H, d, J = 13,4 Hz),
7,97 (1H, d, J = 13,4 Hz).
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1-11 LNI\VNOZ (E)-3-flo-5- 'H-NMR (400MHz, CDCl;) &
Me0” 7 F metoxy-2-(2- 3,93 (3H, 5), 6,98 (1H, dd, J =
nitrovinyl)pyridin | 11,0, 2,4 Hz) 7,93 (1H, d, J =
13,4 Hz), 8,13 (1H, d, J =
13,4 Hz), 8,22 (1H, d,J=2,4
Hz).
Bang 3
Ref.No Str. Tén hoa hoc P.D.
1-12 F No, (E)-3,5-diflo-4-(2- | "H-NMR (400MHz, CDCl;) 5
/@: nitrovinyl)phenol | 6,49-6,55 (2H, m), 7,76 (1H,
" " d,J=14,1 Hz), 8,10 (1H, d, J
= 14,1 Hz).
1-13 /@NN% (E)-metyl(4-(2- "H-NMR (400MHz, CDCl;) &
MeS nitrovinyl)phenyl)s | 2,53 (3H, s), 7,27 2H, d, ] =
ulfan 8,5 Hz), 7,45 (2H, d, ] = 8,5
Hz), 7,57 (1H,d, J =133
Hz), 7,97 (1H,d,J = 13,3
Hz).
1-14 oo WNOz (E)-2-metoxy-5-(2- | 'H-NMR (400MHz, CDCl;) 5
nitrovinyl)thiophen | 3,98 (3H, s), 6,27 (1H, d, J =
4,2 Hz), 7,19 (1H,d, ] =4,2
Hz), 7,26 (1H,d, J = 13,3
Hz), 8,03 (1H,d,J=13,3
Hz).
1-15° (E)-1- "H-NMR (400MHz, CDCI3 )

F,HCO

(diflometoxy)-4-(2-

nitrovinyl)benzen

§6.59 (1H, t,J = 73,0 Hz),
7,20 (2H, d, ] = 8,5 Hz), 7,53-
7,59 3H, m), 7,99 (1H, d, J =
13,3 Hz).
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1-16

1 no,| (B)-5-etyl-1,3- 'H-NMR (400MHz, CDCl;) &
Hscm diflo-2-(2- 1,26 (3H, t, T = 7,6 Hz), 2,69
nitrovinyl)benzen | (2H, q,J=7,6 Hz), 6,86 (2H,
d,J=9,8Hz), 7,82 (1H.d,J =
13,4 Hz), 8,13 (1H, d, J =
13,4 Hz).
Béng 4
RefNo. | Str. Tén hda hoc P.D
1-17 - (E)-5- 'H-NMR (400MHz, CDCl;) §
F /@\/%NOZ (diflometoxy)-1,3- | 6,60 (1H, t, J = 71,5 Hz),
F)\O F diflo-2-(2- 6.82—-6.87 (2H, m), 7,81 (1H,
nitrovinyl)benzen |d,J=13,9 Hz), 8,09 (1H, d,J
= 13,9 Hz).
1-18 (E)-5-etoxy-1,3- 'H-NMR (400MHz, CDCl;) §
F diflo-2-(2- 1,45 (3H, t, J= 7,1 Hz), 4,07
mNoz nitrovinyl)benzen | (2H, q,J=7,1 Hz), 6,54 (2H,
T d,J=104Hz), 7,76 (1H, d, J
=13,8 Hz), 8,11 (1H, d, J =
13,8 Hz).
1-19 (E)-3,5-diflo-N,N- | '"H-NMR (400MHz, CDCL;) &
/(Fj\/wNOz dimetyl-4-(2- 3,06 (6H, s), 6,22 2H, d, J =
Me\"je F nitrovinyl)anilin 12,8 Hz), 7,71 (1H, d, J =
13,4 Hz), 8,13 (1H, d, J =
13,4 Hz).
1-20 (E)-6-flo-5-(2- 'H-NMR (400MHz, CDCl;) &

nitrovinyl)benzofur

an

6,81-6,82 (1H, m), 7,35 (1H,
d, J=11,0 Hz), 7,69-7,79
(3H, m), 8,17 (1H, d, T = 14,1
Hz).
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TBSO

nitrovinyl)-2,3-
dihydro-1H-inden-
1-

1-21 (E)-2-metoxy-5-(2- | 'H-NMR (400MHz, CDClL;) &
D/\VN% nitrovinyl)pyridin | 4,00 (3H, s), 6,83 (1H, d,J =
MeO”™ N 89 Hz), 7,53 (1H,d,J=14,1
Hz), 7,76 (1H, dd, J = 8,9, 2,4
Hz), 7,98 (1H, d, J = 14,1
Hz), 8,35 (1H, d, J = 2,4 Hz).
122 L« xo, | (B)-N-(3,5-diflo-4- 'H-NMR (400MHz, CDCl;) &
Mej)\u/@\:v (2- 2,22 (3H, ), 7,30 2H, d, T =
nitrovinyl)phenyl)a | 10,4 Hz), 7,42 (1H, brs), 7,79
xetamit (1H,d, J=13,8 Hz), 8,10
(1H, d, J=13,8 Hz),
1-23 T-butyl este ctia | H-NMR (400MHz, CDCly) o
- F “NO, axit (E)-[3,5-diflo- | 1,53 (9H, s), 3,31 (3H, s),
Bocl}l/@(F\/ 4-(2- 7,09 (2H, d, J = 11,0 Hz),
Me nitrovinyl)phenyl]( | 7,81 (1H, d, J = 14,1 Hz),
metyl)carbamic 8,11 (1H, d, J = 14,1 Hz).
- Bang 5
‘Ref.No. | Str. Tén hoa hoc P.D
1-24 (E)-4,6-diflo-5-(2- | "TH-NMR (400MHz, CDCl;) &
| T | MitrovinyD-23- 13,20 (2H, 7= 89 He), 476
m dihydrobenzofuran | (2H,t,J =8,9 Hz), 6,48 (1H,
d,J=10,4 Hz), 7,75 (1H, d, J
=14,1 Hz), 8,12 (1H, d,J =
14,1 Hz).
1-25 (E)-tert-butyl{[6- "H-NMR (400MHz, CDCl;) 5
NN flo-5-(2- 0,16 (3H, s), 0,19 (3H, s),

0,95 (9H, s), 1,92-2,05 (1H,
m), 2,45-2,52 (1H, m), 2,72-
2,80 (1H, m), 2,96 (1H, dd, J
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ylloxy}dimetylsila | = 15,6, 6,4 Hz), 5,22 (1H,t, J
n =17,6 Hz), 7,07 (1H, d, J =
10,4 Hz), 7,32 (1H, d, J = 6,1
Hz), 7,70 (1H, d,J = 14,1
Hz), 8,05 (1H, d, I = 14,1

Hz). ,
‘ 126 (E)-1-benzyl-6-flo- | 'H-NMR (400MHz, CDCl;) &
(;@\/?NOZ 5-(2- 3,04 (2H, t,J = 8,5 Hz), 3,61
@4 nitrovinyl)indolin | (2H, t,J = 8,5 Hz), 4,38 (2H,

s), 6,16 (1H, d, T = 12,1 Hz),
7,09 (1H, d, T = 6,7 Hz),
7,25-7,38 (5H, m), 7,55 (1H,
d,J=13,9 Hz), 8,05 (1H, d, J
= 13,9 Hz).

127 F (E)-3,5-diflo-4-(2- | "TH-NMR (400MHz, CDCl5) 5

X _NO
fj{y ? | nitrovinyl)pyridin | 7,90 (1H, d, J = 14,1 Hz),
N~

F

8,06 (1H, d, J = 14,1 Hz),
8,52 (2H, s).

Vi du tham khéo 2-1
MeO,C CO,Me
NO,

MeO

Dimetyl este cta axit (-)-(R*)-2-[1-(4-metoxyphenyl)-2-nitroetylJmalonic

Dimetyl este cia axit malonic (0,36 ml) va niken(II) bis[(S,S)-N,N'-
dibenzylxyclohexan-1,2-diamin]bromua (68 mg) dugc bd sung vio dung dich
chira (E)-1-metoxy-4-(2-nitrovinyl)benzen (500 mg) trong toluen (2,8 ml) duéi
moi truong khi agon, va hén hgp nay dugce khudy & nhiét do trong phong trong 6
gi6. Dung mdi dugc loai bo dudi ap suét giam, va sau d6, can dugc tinh ché béng
céch sic ky cot silicagel (etyl axetat : hexan = 4 : 1), d thu duoc hop chit néu &

dé muc nay duéi dang chét 1éng khong mau (865 mg).
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H-NMR (400MHz, CDCl3) § 3,57 (3H, s). 3,76 (31, s), 3,78 (3H, s), 3,83 (1L d,
J=9,1Hz), 4,16-4,22 (1H, m), 4,83 (1H, dd, J = 12,7, 9,1 Hz), 4,89 (1H, dd, J =
12,7, 5,1 Hz), 6,84 (2H, d, 1 =9,1 Hz), 7,14 (2H, d, T = 9,1 Hz).

[a]D25=-20 (c 0,26, EtOH)

Céc hop chét vi du tham khao 2-2 dén 2-28 sau dugc diéu ché bang céch sir

dung nitrostyren tuong tmg theo phuong phap giéng nhu trong vi du tham khéo 2-

MeO F

axit

flo-4-

(R*)-2-[1-(2-

1.
Céc cAu trac va dit liéu phé cua ching duogc thé hién trong cac bang 6 dén
12,
Bang 6
Ref.No Str. Tén héa hoc P.D.
2-2 MeOCCOMe | Dimetyl este ciia | 'H-NMR (400MHz, DMSO-
1% "2 axit  (R¥)2-[1-(4- | dg ) 8 2,40 (3H, s), 3.55 (3H,
Meor e metoxy-2- $). 3,76 3H, s), 3,77 (3H, s),
metylphenyl)-2- 3,80 (1H, J = 9,1 Hz), 4,47-
nitroetyl]malonic 4,53 (1H, m), 4,78-4,89 (2H,
m), 6,69-6,72 (2H, m), 7,02-
7,05 (1H, m).
23 MeOC-COMe | Dimetyl este cia | (H-NMR (400MHz, CDCL)
B @glv "2 laxit (R¥)-2-[1-Q2- | 3 3,64 (3H, s), 3,74 (3H, s),
clo-4- - 13,78 (3H, s), 4,08 (1H, d,J =
metoxyphenyl)-2- | 9,7 Hz), 4,64-4,70 (1H, m),
nitroetylJmalonic 4,92 (1H, dd, J = 13,4, 4,3
Hz), 5,07 (1H, dd, J = 13,4,
8,6 Hz), 6,77 (1H, dd, ] = 8,6,
3,1 Hz), 6,94 (1H, d, J = 3,1
Hz), 7,14 (1H, d, ] = 8,6 Hz).
2-4 MeOC-COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCl;) &

3,57 (3H, s), 3,77 (6H, s),
3,96 (1H, d, J = 9,7 Hz), 4,36
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metoxyphenyi)-2-

nitroetylJmalonic

(1H, q, T = 9,7 Hz), 4,89 (2H,
d, J=6,7 Hz), 6,59- 6,64 (2H,
m), 7,11 (1H, t, J = 8,8 Hz).

b\);
MeO F

NO,

axit (-)-(R*)-2-[1-
(2,6-diflo-4-
metoxyphenyl)-2-

nitroetyl]malonic

2-5 MeO:LCOMe | Dimetyl este ctia | 'H-NMR (400MHz, CDCl3) &
Qj S axit ®RM-2-[1-G- | 3.61 GH, s), 377 GH, s),
e T flo-4- 3,80 (1H, d, J = 9,2 Hz), 3.86
metoxyphenyl)-2- | (3H, s), 4,14-420 (1H, m),
nitroetyl]malonic 4,79- 491 (2H, m), 6,87-6,99
(3H. m).
Béng7
| Ref.No Str. Tén héa hoc PD.
2-6 | MeOL COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCl;) &
FDL”OZ axit (R¥)-2-[1-3,5- | 3,65 (3H, s), 3,76-3,79 (1H,
e diflo-4- m), 3,77 GH, s), 3,98 3H, s),
metoxyphenyl)-2- | 4,14-4,19 (1H, m), 4,79-4,91
nitroetylJmalonic (2H, m), 6,77-6,84 (2H, m ).
2-7 MeOLCOMe | Dimetyl este clia | 'H-NMR (400MHz, CDCl;) &
FDEQN% axit (R*)-2-[1-(2,5- | 3,61 (3H, s), 3,78 (3H. s).
{re T diflo-4- 3,86 (3H, ), 3,92 (1H, d, T =
metoxyphenyl)-2- | 9,8 Hz), 4,30-4,37 (1H, m),
nitroetyl]malonic 4,83-491 (2H, m), 6,69 (1H,
dd, J = 11,0, 7,3 Hz), 6,96
(1H, dd, T= 11,0, 7,3 Hz).
12-8 MeOC\-COMe | Dimetyl este cta | 'H-NMR (400MHz, CDCl;) &

3,57 H, s), 3,77 (3H, s),
3,80 3H, s), 3,93 (1H, d, J =
10,4 Hz), 4,63-4,70 (1H, m),
4,81 (1H, dd, J = 13,1, 10,1
Hz), 4,91 (1H, dd, J = 13,1,
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4,7 Hz), 6,41- 6,47 (2H, m).
[a]D24= -25 (¢ 0,11, EtOH)

2-9 MeOC. COMe | Dimetyl este cua | H-NMR (400MHz, CDCl;) §
_ N0 axit (R*)-2-[1-(2.3- | 3,17 (2H, t, T = 8,8 Hz), 3,59
° dihydrobenzofuran | (3H, s), 3,76 (3H, s), 3,81
-5-yl)-2- (1H, d, J = 9,2 Hz), 4,14-4,20
nitroetylJmalonic (1H, m), 4,55 (2H, t, J =8.8
Hz), 4,78-4,90 (2H, m), 6,70
(1H, d, J = 7,9 Hz), 6,94 (1H,
d,J=79Hz), 7,05 (1H, s).
2-10 MeO,C COMe | Dimetyl este cua | H-NMR (400MHz, CDCl;) &
(ﬁQNOZ axit (-)-(R*)-2-[1- 3,13 (2H, t, J = 8,9 Hz), 3,58
° F (6-fl0-2,3- GH, s). 3,77 (3H, s), 3,96
dihydrobenzofuran | (1H, d, J = 9,8 Hz), 4,29-4,35
-5-yl)-2- (1H, m), 4,59 (2H, t, J =8.9
nitroetylJmalonic Hz), 4,87 (2H, d, ] = 7,3 Hz),
6,48 (1H, d,J = 11,6 Hz), 6,99
-1 (1H,d,J=7,3 Hz).
[a]D26=-20 (c 0,31, EtOH)
Bang 8
Ref.No Str. Tén hoa hoc PD.
2-11 MeO,C.-COMe | Dimetyl este cua | 'H-NMR (400MHz, CDClL;) §

oha

NO,

axit (R*)-2-[1-(7-
flocroman-6-yl)-2-

nitroetyl}malonic

1,92-1,98 (2H, m), 2,68 (2H,
t,J=6,4 Hz), 3,58 3H, s),
3,77 3H, s), 3,94 (1H, d, T =
9,8 Hz), 4,14 (2H, t, ] =4.9
Hz), 4,30 (1H, q, J = 7,3 Hz),
4,87 (2H, d,J = 7.3 Hz), 6,48
(1H, d, T = 12,2 Hz), 6,84

-122-




24377

(1H,d,J=8,6 Hz).

MeOZC COzMe

MeO” 7 “F

Dimetyl este cua
axit  (S*)-2-[1-(3-
flo-5-
metoxypridin-2-
yl)-2-
nitroetyljmalonic

'H-NMR (400MHz, CDCL;) &
3,66 3H, s), 3,76 (3H, s),
3,84 (3H, s), 3,98 (1H, d, J =
7.9 Hz), 4,62-4,67 (1H, m),
4,89 (1H, dd, J = 14,1, 4,3
Hz), 5,09 (1H, dd, J = 14,1,
9,5 Hz), 6,94 (1H, dd, J =
11,0, 2,4 Hz), 8,05 (1H, d,J =
2,4Hz).

[\

-13

MeO,C___CO,Me

S NO;
MeO \ |

Dimetyl este cua
axit  (S*)-2-[1-(5-
metoxythiophen-2-
yl)-2-

nitroetyl]malonic

'H-NMR (400MHz, CDCl3) § |
3,70 (3H, s), 3,77 (3H, s),
3,84 (3H, s), 3,86 (1H, d, J =
7.9 Hz), 4,31-4,36 (1H, m),
4,81-4,89 (2H, m), 5,98 (1H,
d, ] =4,2Hz), 6,55 (1H,d, ] =
4,2 Hz).

2-14

MeO,C__CO,Me

b(\@mz
HO F

Dimetyl este cua
axit (R¥)-2-[1-(2,6-
diflo-4-

hydroxyphenyl)-2-

nitroetyl|malonic

'H-NMR (400MHz, CDCL;) &
3,58 (3H, s), 3,80 (3H, s),
3,92 (1H, d, J = 10,4 Hz),
4,62-4,69 (1H, m), 4,80 (1H,
dd, J = 12,8, 10,4 Hz), 4,91
(1H, dd, J = 12,8, 4,9 Hz),
5,79 (1H, brs), 6,35-6,41 (2H,

m).

2-15

M602C COzMe

MeS

Dimetyl este cua
axit (R*)-2-[1-(4-
(metylthio)phenyl)-

2-nitroetyl]malonic

'H-NMR (400MHz, CDCl;) &
2,45 (3H, s), 3.59 (GH, s),
3,76 3H, s), 3,83 (1H, d, J =
9,1 Hz), 4,17-423 (1H, m),
4,81-4,92 (2H, m), 7,14 (2H,
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d,J=85Hz),7,18 2QH,d,J =
8,5 Hz).

Bang 9
Ref.No Str. Tén hda hoc P.D.
2-16 MeOC.COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCL;) &
. J@IMV "0 | axit 2-[(IR*)-1-(4- | 1,35 (0,6H, d, J = 6,7 Hz),
° metoxyphenyl)-2- | 1,42 (2.4H, d, J = 6,7 Hz),
nitropropyl]maloni | 3,40-3,52 (6H, m), 3,72-4,41
c (5H, m), 5,01-5,15 (1H, m),
6,80-7,40 (4H, m).
2-17 | jg\LCON“; Dimetyl este ciia | H-NMR (400MHz, CDCl;) &
he i axit (R*)-2-[1-(4- | 1,20 3H, t, ] = 7,6 Hz), 2,60
etyl-2,6- (2H, g, J = 7,6 Hz), 3,55 (3H,
diflophenyl)-2- s), 3,80 (3H, s), 3,95 (1H, d, J
nitroetyl]malonic = 10,4 Hz), 4,68-4,75 (1H,
m), 4,84 (1H, dd, J = 13,4, 9,8
Hz), 4,93 (1H. dd, J = 13,4,
4,9 Hz), 6,73 (2H, dd, J =
14,1, 4,3 Hz).
 Bang 10
RefNo. | Str. Tén hoa hoc P.D
12-18 MeOC. -COMe | Dimetyl este cua | 'H-NMR (400MHz, CDCl;) &

F
F)\OV F

axit (R*)-2-{1-[4-
(diflometoxy)-2,6-
diflophenyl)-2-

nitroetyl|malonic

3,58 (3H, s), 3,81 (3H, 3),
3,93 (1H, d,J = 10,3 Hz),
4,71 (1H, dt, T=10.3, 4,2
Hz), 4,82 (1H, dd, T = 13,3,
10,3 Hz), 4,93 (1H, dd, T =
13,3, 4,2 Hz), 6,50 (1H, t, J =
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72,6 Hz), 6,69—6,74 (2H, m).

2-19 '\:eozc COMe | Dimetyl este cta | H-NMR (400MHz, CDCl;) &
D\L”OZ axit (R¥)-2-[1-(4- | 1,40 GH, t, T = 7,1 Hz), 3,57
F10 F etoxy-2,6- (3H, s), 3,80 (3H, s), 3,92
diflophenyl)-2- (1H, d, J=10,2 Hz), 3,96
nitroetyllmalonic (2H, q,J=17,1 Hz), 4,66 (1H,
td, J =10,2, 4,8 Hz), 4,81
(1H, dd, J = 13,0, 10,2 Hz),
491 (1H,dd, J=13,0, 4,8
Hz), 6,39-6,45 (2H, m).
2-20 Dimetyl este cta | H-NMR (400MHz, CDCL) &
";‘eozc CO::e axit (R*)-2-{1-[4- | 2,92 (6H, s), 3,57 (3H, s),
Me\N/Cf\E/ ’ (dimetylamino)- 3,79 (3H,s),3,92 (1H, d, ] =
Me 2,6-diflophenyl)-2- | 10,4 Hz), 4,62 (1H, td, J =
nitroetyl]malonic 10,4, 5,1 Hz), 4.80(1H, t, J =
11,3 Hz), 4,89 (1H, dd, J =
12,8,4,9 Hz), 6,13 (2H, d, ] =
12,8 Hz).
2-21 MeO,C. COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCl;) &
(/j&’m axit (R*)-2-[1-(6- | 3,54 (3H, 5), 3,78 (3H, s),
© F flobenzofuran-5- | 4,06 (1H, d, J = 9,8 Hz), 4,49-
yl)-2- 4,55 (1H, m), 4,95 (1H, dd, J
nitroetylJmalonic = 13,2, 5,2 Hz), 4,99 (1H, dd,
J=13,2, 8,9 Hz), 6,71-6,72
(1H, m), 7,25 (1H, d, 1= 12,8
Hz), 7,44 (1H, d, J = 7,3 Hz),
7,61 (1H, d, J =2,4 Hz)
Bang 11
RefNo. | Str. Tén hoa hoc P.D
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0 F

axit (R*)-2-[1-(4,6-
diflo-2,3-
dihydrobenzofuran
-5-yl)-2-

nitroetyl]malonic

2-22 MeOLC.-COMe | Dimetyl este ctia | 'H-NMR (400MHz, CDCl;) &
@L "2l axit (R¥)-2-[1-(6- | 3,62 (3H, s), 3,78 (3LL s),
Meo™ M metoxypyridin-3- | 3,83 (1H, d, J = 9,2 Hz), 3.91
yl)-2- (3H, s), 4,17-4,23 (1H, m),
nitroetylJmalonic | 4,80-4,93 (2H, m), 6,71 (1H,
d,J=8,6 Hz), 7,47 (1H, dd,J
=8,6,2,4 Hz), 8,05 (1H, d,J
= 2,4 Hz).
12-23 102 Co::e Dimetyl este ciia | 'H-NMR (400MHz, CDCl;) &
Mej)\N @5/ " | axit (R*)-2-[1-(4- | 2,18 (3H, s), 3,57 (3H, s),
" axetamit-2,6- 3,80 (3H, s), 3,94 (1H, d,J =
diflophenyl)-2- 10,4 Hz), 4,66-4,73 (1H, m),
nitroetyl]malonic 4,82 (1H, dd,J=13,1, 10,1
Hz), 4,92 (1H, dd, T = 13,1,
4,9 Hz), 7,16 (2H, d, J = 10,2
Hz), 7,25 (1H, brs),
2-24 "F"eozc CO:"Se Dimetyl este ciia | H-NMR (400MHz, CDCl;) &
C(\Q *|axit (R¥)-2-(1-{4- | 1,48 (9H, s), 3,23 (3H, s),
e [(tert- 3.58 (3H, s), 3,80 (3H, s),
butoxycarbonyl)(m | 3,94 (1H, d, J = 10,4 Hz),
etyl)amino]-2,6- 4,67-4,75 (1H, m), 4,83 (1H,
diflophenyl}-2- dd,J=134, 9,8 Hz), 4,93
nitroetyl)malonic (1H, dd, J=13,4, 4,9 Hz),
6,92 (2H, d, J=10,4 Hz).
2-25 MeO,C. _COMe | Dimetyl este cua | H-NMR (400MHz, CDCly) 6

3,20 (2H, t, T = 8,6 Hz), 3,58
(3H, s), 3,80 (3H, s), 3,92
(1H, d,J = 11,0 Hz), 4,62-
4,69 (3H, m), 4,80 (1H, dd, J
=12,8, 9,8 Hz), 4,90 (1H, dd,
T=12,8, 4,9 Hz), 6,34 (1H, d,
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J=19,8 Hz).
Bang 12
Ref.No. | Str. Tén hoa hoc P.D
2-26 MeOLC. -COMe | Dimetyl este cia | 'H-NMR (400MHz, CDCl3) §
@\)Q " | axit 2-((1IR*)-1-{1- | 0,14 (3H, ), 0,16 (3H, s),
TBSO j [(tert- 0,94 (9H, d, T = 1,2 Hz), 1,85-
butyldimetylsilyl)o | 1,95 (1H, m), 2,39-2,46 (1H,
xy]-6-flo-2,3- m), 2,64-2,72 (1H, m), 2,84-
dihydro-1H-inden- | 2,90 (1H, m), 3,50 (1.5H, s),
5-y1}-2- 3,60 (1.5H, s), 3,76 (1.5H, s),
nitroetyl)malonic 3,77 (1.5H, s), 3,98 (1H, dd, J
=9,8,4,9 Hz), 4,36-4,45 (1H,
m), 4,87-4,97 (2H, m), 5,15-
5,19 (1H, m), 6,93-6,97 (1H,
m), 7,01-7,04 (1H, m).
2-27 MeO,C._COMe| Dimetyl este cta | H-NMR (400MHz, CDCL;) &
(E&NOZ axit (R*)-2-[1-(1- | 2,89 (2H, t,J = 8,5 Hz), 3,37
ol F benzyl-6- (2H, t,J = 8,5 Hz), 3,60 (3H,
floindolin-5-yl)-2- |s), 3,76 (3H, s), 3,93 (1H, d, J
nitroetylJmalonic =9,7Hz), 4,20 (2H, s), 4,28
(1H, dt, J=9,7, 7,3 Hz), 4,85
(2H, d,T=7,3 Hz), 6,11 (1H,
d, 7=12,1Hz), 6,82 (1H, d,J
= 17,2 Hz), 7,28-7,36 (5H, m).
2-28 MeO,C. COMe | Dimetyl este ctia | H-NMR (400MHz, CDCL;) &

E
’C\g;mz
N~ E

axit (R*)-2-[1-(3,5-
diflopyridin-4-yl)-

2-nitroetylJmalonic

3,60 3L, ), 3,83 (3H, 3),
3,96 (1H, d,J = 9,8 Hz), 4,76
(1H, td, J=9,9, 4,5 Hz), 4,88
(1H, dd, T = 13,8, 10,1 Hz),
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4,97 (1H, dd, T = 13,8, 4.6
Hz), 8,36 (2H, 3).

Vi dy tham khao 3-1
© MeO,C.__CO,Me

MeO

~

Dimetyl este cta axit (+)-(S*)-2-[1-(4-metoxyphenyl)-2-nitroetyl Jmalonic
Niken(II) bis[(R,R)-N,N'-dibenzylxyclohexan-1,2-diamin]bromua dugc sit
dung lam chat xtc tic thay cho niken(IT) bis[(S,S)-N,N'-dibenzylxyclohexan-1,2-
| diamin]bromua, va phuong phép giéng nhu trong vi du tham khao 2-1 dugc thuc
hién & thu dugc hop chit néu & dé muc nay.
'H-NMR (400MHz, CDCl;) § 3,57 (3H, s), 3,76 (3H, s), 3,78 (3H, s), 3,83 (1H, d,
J=9,1Hz), 4,16-4,22 (1H, m), 4,83 (1H, dd, J = 12,7, 9,1 Hz), 4,89 (1H, dd, J =
12,7,5,1 Hz), 6,84 (2H, d, J = 9,1 Hz), 7,14 (2H, d, ] =9,1 Hz).
[a]D25=+14 (¢ 0,26, EtOH)
| Phuong phap giéng nhu trong vi du tham khao 3-1 dugc thuc hién bang
~cach sir dung nitrostyren tuong tmg dé thu dugc cac hop chét vi du tham khao 3-2
dén 3-8 sau.
. Céc cAu trtic va dir liéu phé ctia chiing dugc thé hién trong c4c bang 13 dén

14.

Bang 13
Ref.No Str. Tén hda hoc P.D.
3-2 Me0.C._COMe | Dimetyl este cta | H-NMR (400MHz, CDCI3 )

©/:\/NO2 axit  (S*)-2-(2- | 8 3,57 (3H, s), 3,76 (3H, s),

nitro-1- 3,87 (1H, d, J = 8,5 Hz), 4,22-
phenyletyl]malonic | 4,28 (1H, m), 4,85-4,95 (2H,
m), 7,22-7,35 (5H, m).
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3-3 MeO,C. COMe | Dimetyl este cia | H-NMR (400MHz, CDCls) §
SN2 | kit (S%)-2-[1-(3- | 3,60 (3H, 5), 3,76 (3HL 5),
QN metoxyphenyl)-2- | 3,78 (3H, s), 3,86 (1H, d, J =
OMe nitroetyljmalonic | 9,1 Hz), 4,18-4,25 (1H, m),
4,84-4,94 (2H, m), 6,75-6,83
(3H, m), 7,23 (1H, t, T =7,
Hz).
3-4 MeO.C._COMe | Dimetyl este cua | H-NMR (400MHz, CDCls) &
@\/EVNOZ axit (S*)-2-[1-(2- | 3,49 (3H, s), 3,73 (BH, ),
OMe metoxyphenyl)-2- | 3,85 (3H, s), 4,16 (1H, d, J =
nitroetylJmalonic 9,6 Hz), 4,34-4,41 (1H, m),
4,86 (1H, dd, J = 13,0, 4,8
Hz), 5,01 (1H, dd, J = 13,0,
9,6 Hz), 6,84-6,88 (2H, m),
7,12 (1H, dd, T = 7,6, 1,8 Hz),
7,21-7,26 (1H, m).
3-5 "é‘e°2c\§/C°:"o"e Dimetyl este ctia | H-NMR (400MHz, CDCL;) &
@\/V *laxit (H)-(S*)-2-[1- | 3,57 (3H, s), 3,77 (3H, s),
Meo ] (2,6-diflo-4- 3,80 (3H, ), 3,93 (1H, d,J =
metoxyphenyl)-2- | 10,4 Hz), 4,63-4,70 (1H, m),
nitroetylJmalonic 4,81 (1H, dd, J =13,1, 10,1
Hz), 4,91 (1H, dd, J = 13,1,
4,7 Hz), 6,41- 6,47 (2H, m).
[a]D24=+15 (¢ 0,07, EtOH)
MeO,C.-COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCl;) &

|3-6

S ~_NO;
Meoﬁ/\/

axit (R*)-2-[1-(5-
metoxythiophen-2-
yb-2-

nitroetyl]malonic

3,70 3H, s), 3,77 (3H, s),
3,84 3H, s), 3,86 (1H, d,J =
7,9 Hz), 4,31-4,36 (1H, m),
4,81-4,89 (2H, m), 5,98 (1H,
d,J=4,2Hz), 6,55 (1H,d,J =
4,2 Hz).
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Bang 14
Ref.No Str. Tén hda hoc P.D.
- 3-7 MeO:L-COMe | Dimetyl este ciia | 'H-NMR (400MHz, CDCly)
» m "2 | axit 2-[(1S%)-1-(4- | 51,35 (0,6H, d. T = 6.7 Hz),
e
metoxyphenyl)-2- 1,42 (2.4H, d, J = 6,7 Hz),
nitropropyl]maloni 3,40-3,52 (6H, m), 3,72-4,41
c (5H, m), 5,01-5,15 (1H, m),
6,80-7,40 (4H, m).
3-8 MO €O | Dimetyl este ciia "H-NMR (400MHz, CDCl;) &

o " axit (S*)2-[1-(4- | 3.59 3H. 5). 3,77 B 5),
e diflometoxy)pheny | 3,83 (1H, d, J=9,1 Hz), 4,22-
1)-2- 4,28 (1H, m), 4,82-4,94 (2H,
nitroetylJmalonic m), 6,49 (1H, t, J = 73,6 Hz),
7,08 (2H, d, J = 8,5 Hz), 7,24
(2H, d, J = 8,5 Hz).

Vi du tham khao 4-1
MeO,C.___CO;Me
NO,

*

MeO

Dimetyl este cta axit (+)-2-[1-(4-metoxyphenyl)-2-nitroetylJmalonic

Phuong phap giéng nhu trong vi du tham khao 2-1 dugc thuc hién bing
cach st dung (+)-niken(Il) bis[N,N'-dibenzylxyclohexan-1,2-diamin]bromua lam
chat xtic tac thay cho niken(II) bis[(S,S)-N,N'-dibenzylxyclohexan-1,2-
diamin]bromua & thu duoc hop chit néu & d& muc nay. .
'H-NMR (400MHz, CDCl;) & 3,57 3H, s), 3,76 (3H, s), 3,78 3H, s), 3,83 (1H, d,
J=9,1 Hz), 4,16-4,22 (1H, m), 4,83 (1H, dd, J = 12,7, 9,1 Hz), 4,89 (1H, dd, J =
12,7, 5,1 Hz), 6,84 (2H, d, ] = 9,1 Hz), 7,14 2H, d, ] = 9,1 Hz).
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Vi du tham khao 5-1
MeO,C COZME

|

MeO

Dimetyl este cia axit 2-(4-metoxybenzyliden)malonic 7

Piperidin (0,4 ml) va axit axetic (0,47 ml) dugc bd sung vao dung dich
chira p-anisaldehyt (5,0 ml) va dimetyl este cia axit malonic (4,7 ml) trong
benzen (0,9 ml) dudi mdi trudng khi agon, dé tao ra dung dich phan ung. Dung
dich phan Gng nay dugc gia nhiét dén hdi luu béng thiét bi Dean-Stark trong 3
gid. Etyl axetat dugc bd sung vao dung dich phén ng nay, va hdn hop nay dugc
rira lién tiép bang 1 mol/l axit clohydric, dung dich nuéce natri hydro cacbonat bio
hoa, va nude mudi, va lam kho bang natri sulfat khan. Dung méi dugc loai bod
dudi ap suét giam, va sau d6, cin dugc tinh ché béng cach sic ky cdt silicagel
(etyl axetat : hexan = 4 : 1), dé thu duoc hop chét néu & d& muc ndy dudi dang
chit rin mau tring (9,5 g).
'H-NMR (400MHz, CDCLs) & 3,83 (3H, s), 3,84 (3H, s), 3,87 (3H, s), 6,90 (2H, d,
J=28,6 Hz), 7,39 (2H, d, J = 8,6 Hz), 7,71 (s, 1H).

Vi du tham khéo 6-1
MeO,C.__CO,Me
3 NO,

Me Me
MeO

Dimetyl este cla axit (£)-2-[1-(4-metoxyphenyl)-2-metyl-2-nitropropyl Jmalonic
2-Nitropropan (0,14 ml) va kali florua dugc d trén nhom oxit (KF/A1203)
(400 mg) dugec bd sung vao dung dich chtra dimetyl este cia axit 2-(4-
metoxybenzyliden)malonic (250 mg) trong dimetyl sulfoxit (0,8 ml) duéi moéi
truong khi agon, dé tao ra dung dich phan ung. Dung dich phan tng nay dugc
khudy & nhiét do trong phong trong 1,5 gio. Dietyl ete dugc bd sung vao dung
dich phan ting nay, chit khong tan dugc loai bd bing cach loc, va dung dich nay

dugc rira lién tiép bang nudc va nudec mudi, va 1am khod bang natri sulfat khan.
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Dung mbi dugc loai bo duéi ap suét giam, va sau d6, ciin dugc tinh ché biang cach
sdc ky cot silicagel (etyl axetat : hexan = 4 : 1), dé thu duoc hop chit néu & dé
muc nay duéi dang chit rin mau tring (298 mg).

'H-NMR (400MHz, CDCl;) & 1,43 (3H, s), 1,64 (3H. s), 3,35 (3H, s), 3,75 (3H,
s), 3,78 (3H, s), 4,22 (2H, s), 6,81 (2H, d, J =9,1 Hz), 7,10 (2H, d, J = 9,1 Hz).

Vi du tham khao 6-2
MeO,C.__CO,Me
NO,

*

MeO

Dimetyl este cua axit (+)-2-[(4-metoxyphenyl)-(1-nitroxyclopentyl)metylJmalonic
Phuong phap gidng nhu trong vi du tham khéo 6-1 dugc thuc hién bang

céch sir dung nitroxyclopentan thay cho 2-nitropropan dé thu dugc hop chit néu &

dé muc nay.

'H-NMR (400MHz, ‘CDC13) 6 1,43-1,86 (6H, m), 2,33-2,42 (1H, m), 2,45-2,53

(1H, m), 3,35 (3H, s), 3,77 (3H, s), 3,80 (3H, s), 4,14 (1H, d,J = 11,5 Hz), 4,31

(1H, d, J = 11,5 Hz), 6,80 (2H, d, J = 8,5 Hz), 7,04 (2H, d, ] = 9,1 Hz).

Vi du tham khao 6-3
MeO,C.__ CO.Me
NO,

*

MeO

Dimetyl este cua axit (+)-2-[(4-metoxyphenyl)-(1-nitroxyclohexyl)metylJmalonic
-Phuong phép gidng nhu trong vi du tham khao 6-1 dugc thuc hién bang

cach sir dung nitroxyclohexan thay cho 2-nitropropan dé thu duoc hop chét néu &

~ d& muc nay.

'H-NMR (400MHz, CDCl5) & 1,10-1,17 (2H, m), 1,22-1,68 (6H, m), 2,35-2,44

(2H, m), 3,28 (3H, s), 3,78 (3H, s), 3,79 (3H, s), 3,94 (1H, d, J = 10,9 Hz), 4,32

(1H, d, J=10,9 Hz), 6,79 (2H, d, ] = 7,9 Hz), 7,02 (2H, brd, ] = 7,9 Hz).
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Vi du tham khao 7-1

MeO
Metyl este cia axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-

carboxylic

Niken(II) clorua hexahydrat (1,3 g) dugc bd sung vao dung dich chira
dimetyl este cua axit (R*)-2-[1-(4-metoxyphenyl)-2-nitroetyl|malonic (1,7 g)
trong metanol (110 ml) du6i mdi truong khi agon, dé tao ra dung dich phan ung.
Natri bohydrua (1,03 g) dugc bd sung vao dung dich phan g nay theo mot vai
liéu ddng thoi 1am lanh bing nude da, va dung dich phan tmg nay duogc lam 4m
_ &n nhiét d6 trong phong, va dugc khudy trong 2 gi®. Dung dich nuéc amoni
clorua bdo hoa va etyl axetat dugc bd sung vao dung dich phan img ndy, va hdn
hop nay dugc khudy & nhiét do trong phong trong 1 gid. Hon hop nay duge chiét
bing etyl axetat, va phan chiét dwgc rira lién tiép bang nudc va nuéc mudi, va 1am
khd bing natri sulfat khan. Dung mdi dugc loai bd dudi ap suit giam, va san
phdm thd dugc rira bang etanol-diisopropyl ete, dé thu duoc hop chit néu & dé
muc nay dudi dang chit rin mau tring (840 mg).
'H-NMR (400MHz, CDCl;) & 3,40 (1H, t, J =9,1 Hz), 3,53 (10, d, J = 9,7 Hz),
3,76-3,81 (1H, m), 3,78 (3H, s), 3,80 (3H, s), 4,08 (1H, q, J = 8,9 Hz), 5,85 (1H,
brs), 6,88 (2H, d, J = 8,5 Hz), 7,18 (2H, d, ] = 8,5 Hz). |
[a]D25=-96 (c 0,19, EtOH)

Phuong phap giéng nhu trong vi du tham khao 7-1 duge thuc hién bang
| céch.sfr dung chét nitro trong tmg dé thu dugc cac hop chat vi du tham khao 7-2
lrcgién 7 -42 sau. Cac cdu tric va dit liéu phd cta ching duoc thé hién trong cac bang
15 dén 25.
Bang 15

RefNo | Str. Tén hoa hoc P.D.
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7-2 Metyl este cia axit | 'H-NMR (400MHz, CDCl;) &
(3S*,4R*)-4-(3- 3,38 (1H, t,J = 8,9 Hz), 3,50
flo-4- (1H, d, J =9,8 Hz), 3,76-3,81
metoxyphenyl)-2- | (1H, m), 3,79 (3H, s), 3,88
oxopyrolidin-3- (3H,s), 4,06 (1H, q,J =8.8
carboxylic Hz), 5,94 (1H, brs), 6,90-7,01

(3H. m).
- Bang 16

Ref.No Str. Tén hda hoc P.D.

73 Metyl este ctia axit | 'H-NMR (400Miiz, CDCL;) 5
(3S*,4R*)-4-(2- 3,44 (1H, dd, J=9,7, 7,9 Hz),

MeO flo-4- 3,68 (1H, d, ] =9,7 Hz), 3,75-
metoxyphenyl)-2- | 3,79 (1H, m), 3,78 (3H, s),
oxopyrolidin-3- 3,79 (3H, s)4,22 (1H, q,J =
carboxylic 8.9 Hz), 6,15 (1H, s), 6,62-

6,68 (2H, m), 7,15 (1H, t, T =
8,5 Hz).
- 7-4 Metyl este ctia axit | 'H-NMR (400MHz, CDCl;) &
(3S*,4R*)-4-(2- 3,35-3,41 (1H, m), 3,67 (1H,

MeO clo-4- d, J = 8,6 Hz), 3,79 (3H, s),
metoxyphenyl)-2- | 3,80 (3H, s), 3,89 (1H, t, J =
oxopyrolidin-3- 8,6 Hz), 447 (1H, q, J = 17,9
carboxylic Hz), 5,70 (1H, brs), 6,82 (1H,

dd, J = 8,6, 2,4 Hz), 6,95 (1H,
d,J=24Hz), 7,20 QH,t,J =
| 8,6 Hz).

7-5 Metyl este ctia axit | 'H-NMR (400MHz, DMSO-
(3S*,4R*)-4-(4- de) & 2,36 (3H, s), 3.29-3,36

MeO metoxy-2- (1H, m), 3,57 (1H, d, J = 9,1
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metylphenyl)-2-
oxopyrolidin-3-

carboxylic

Hz), 3,76-3,81 (1H, m), 3,77
GH, s), 3,78 (H, s), 4,31
(1H, q, T = 8,4 Hz), 6,09 (1H,
brs), 6,73 (1H, d, J = 3,0 Hz),
6,76 (1H, dd, J = 8,5, 3,0 Hz),
7,17 (1H, d,J = 8,5 Hz).

7-6 Metyl este ctia axit | 'H-NMR (400MHz, CDCL) 6
| (35*,4R*)-4-(3,5- |3,37 (1H, t, J = 8,6 Hz), 3,47
diflo-4- (1H, d, J = 9,8 Hz), 3,77-3,81
metoxyphenyl)-2- | (1H, m), 3,81 (3H, s), 3,98
oxopyrolidin-3- (3H, s) 4,05 (1H, q, J = 8,8
carboxylic Hz), 5,69 (1H, brs), 6,78-6,85

(2H, m).

7-7 Metyl este ctia axit | 'H-NMR (400MHz, CDCl;) &
(3S*,4R*)-4-(2,5- |3,42 (1H, t,J = 8,9 Hz), 3,62
diflo-4- (1H, d, J = 9,8 Hz), 3,75-3,81
metoxyphenyl)-2- | (1H, m), 3,79 (3H, s), 3,87
oxopyrolidin-3- (3H, s) 4,20 (1H, q,-J = 8,9
carboxylic Hz), 6,14 (1H, brs) 6,71 (1H,

dd, J = 11,0, 7,3 Hz), 6,98
(1H, dd, J=11,0,7,3 Hz).

Béang 17

Ref.No Str. Tén hoa hoc PD.

7-8 Metyl este cuia axit | 'H-NMR (400MHz, CDCL;) 5

MeO

(-)-(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-

carboxylic

3,51 (1H, t, J = 9,2 Hz), 3,64-
3,70 (1H, m), 3,78 (6H, s),
3,78-3,81 (1H, m), 4,46 (1H,
q, J = 9,4 Hz), 6,24 (1H, brs),
6,43-6,50 (2H, m).
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[«]D23=-120 (c 0,11, EtOH)

7-9

Metyl este cua axit
(3S*,4R*)-4-(2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, CDCl3) &
3,20 (2H, t, J = 8,8 Hz), 3,38
(1H, t, J = 8,9 Hz), 3,53 (1H,
d,J=9,8Hz),3,77 (1H,t, T =
9,0 Hz), 3,78 (3H, s) 4,06
(1H, q, T=9,0 Hz), 4,57 (2H,
t, ] = 8,8 Hz), 5,94 (1H, brs),
6,74 (1H, d, J = 7,9 Hz), 6,99
(1H, d, J = 7,9 Hz), 7,09 (1H,
5).

7-10

Metyl este cua axit
(-)-(3S*,4R*)-4-(6-
flo-2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, CDCl;) &
3,15 (2H, t, ] = 8,9 Hz), 3,41
(1H, t, T = 8,6 Hz), 3,66 (1H,
d, J=9,8 Hz), 3,74-3,79 (1H,
m), 3,79 (3H, s), 4,19 (1H, q,
J=8,6 Hz), 4,61 2H, t,J =
8,9 Hz), 5,68 (1H, brs), 6,52
(1H, d, J = 11,6 Hz), 7,03
(1H, d, 1 = 7,9 Hz).
[a]D26=-121 (c 0,20, EtOH)

7-11

Metyl este cia axit
(3S*,4R*)-4-(7-
flocroman-6-yl)-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, CDCL;) 5
1,94-2,01 (2H, m), 2,71 (2H,
t,J=6,1Hz),3,42 (1H,t,J =
8,9 Hz), 3,67 (1H, d, J =9,8
Hz), 3,73-3,78 (1H, m), 3,78
(3H, s), 4,11-4,17 (3H, m),
5,68 (1H, brs), 6,52 (1H, d, J
= 11,6 Hz), 6,87 (1H, d, ] =
7,9 Hz).
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MeS

(35*,4R*)-4-(4-
metylthiophenyl)-
2-oxopyrolidin-3-

carboxylic

Béang 18
Ref.No Str. Tén hoa hoc P.D.
7-12 Metyl este ctia axit | 'H-NMR (400MHz, CDCl;) 6
(3S*,4R*)-4-(3- 3,53 (1H,t,J = 8,6 Hz), 3,77-
flo-5- 3,81 (1H, m), 3,79 (3H, s),
metoxypyridin-2- 3,86 (3H, s),4,04 (1H, d,J -
yl)-2-oxopyrolidin- | 9,2 Hz), 4,52 (1H, q,J = 8,8
3-carboxylic Hz), 5,72 (1H, brs), 6,94 (1H,
dd, J=11,0, 2,4 Hz), 8,11
(1H, d, J =24 Hz).
7-13 MeOLG.. Metyl este ctia axit | 'H-NMR (400MHz, CDCl;) 5
S NH | (3S* 4R*)-4-(5- 3,41 (1H, t,J=9,1 Hz), 3,49
e\ metoxythiophen-2- | (1H, d, J = 10,3 Hz), 3,75-
yl)-2-oxopyrolidin- | 3,79 (1H, m), 3,81 (3H, s),
3-carboxylic 3,86 3H, s),4.22 (1H, q,J =
9,1 Hz), 5,78 (1H, brs), 6,01
(1H, d, J =4,2 Hz), 6,54 (1H,
d, J=4,2 Hz).
7-14 Metyl este ctia axit | 'H-NMR (400MHz, CDCl) 8
(3S*,4R*)-4-(2,6- |3,25(1H,t,J=9,2 Hz), 3,52-
diflo-4- 3,59 (2H, m), 3,63 (3H, s),
hydroxyphenyl)-2- | 4,12 (1H, q, J = 9,6 Hz), 6,43-
oxopyrolidin-3- 6,49 (2H, m), 8,27 (1H, s),
carboxylic 10,41 (1H, brs).
7-15 Metyl este cla axit | 'H-NMR (400MHz, CDCl;) §

2,48 BH, s), 3,41 (1H, t,J =
8,9 Hz). 3,54 (1H, d, T =9,7
Hz), 3,78 (3H, s), 3,80 (1H, t,
1=8,9Hz),4,10 (1H, q,J =
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8,9 Hz), 5,92 (1H, brs), 7,18
(2H, d, T = 8,5 Hz), 7,24 (2H,
d, ] = 8,5 Hz).

7-16 Metyl este cta axit | 'H-NMR (400MHz, DMSO-
(3S*,4R*,58*)-4- | ds) 30,67 (3H, d, J=6,7 Hz),
MeO (4-metoxyphenyl)- | 3,60 (3H, s), 3,72 (3H, s),
5-metyl-2- 3,80-3,90 (1H, m), 3,95-4,05
oxopyrolidin-3- (2H, m), 6,88 (2H, d, ] =9,1
carboxylic Hz), 7,21 (2H, d, ] = 9,1 Hz),
8,21 (1H, s).
Béang 19
Ref.No Str. Tén hda hoc PD.
7-17 Metyl este clia axit | 'H-NMR (400MHz, CDCl;) 5
(35*,4R*,5R*)-4- | 1,27 (3H,d,J=6,1 Hz), 3,49
MeO (4-metoxyphenyl)- | (1H, dd, J=10,9, 8,5 Hz),
5-metyl-2- 3,63 (1H, d, J = 10,9 Hz),
oxopyrolidin-3- 3,68-3,73 (1H, m), 3,74 (3H,
carboxylic s), 3,80 (3H, s), 5,65 (1H, s),
6,89 (2H, d, ] =9,1 Hz), 7,19
(2H, d, ] =9,1 Hz).
7-18 Metyl este ciia axit | 'H-NMR (400MHz, CDCl) o

(3S*,4R*)-4-(4-
etyl-2,6-
diflophenyl)-2-
oxopyrolidin-3-

carboxylic

1,22 3H, t, T = 7,6 Hz), 2,62
(2H, q, T =7,6 Hz), 3,53 (1H,
t,1=9,2 Hz), 3,68 (1H, t, J =
9,2 Hz), 3,78 (3H, s), 3,83

(1H, d, T = 9,8 Hz), 4,52 (1H,
g, 1=9,8 Hz), 6,03 (1H, brs),
6,75 (2H, dd, T = 12,2, 3,1
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Hz).
7-19 MeO,C 0 Metyl este cia axit TH-NMR (400MHz, CDCl3)
%NH (BR*,4S8*)-2-oxo- | 3,44 (1H,dd,J=9,7, 8,5 Hz),
@ 4-phenylpyrolidin- | 3,59 (1H, d, J = 9,7 Hz), 3,79
3-carboxylic (3H, s), 3,80-3,85 (1H, m),
4,14 (1H, q, J = 8,9 Hz), 5,82
(1H, brs), 7,25-7,38 (5H, m).
7-20 MeOLC O | Metyl este ciia axit | 'H-NMR (400MHz, CDCly)
L J:‘(NH (+)-(3R*,4S*)-4- 03,40 (1H, t,J=9,1 Hz),
Me0/© (4-metoxyphenyl)- | 3,53 (1H, d, J = 9,7 Hz), 3,76-
2-oxopyrolidin-3- | 3,81 (1H, m), 3,78 (3H, s),
carboxylic 3;80 (3H,s),4,08 (1H, q,J =
8,9 Hz), 5,85 (1H, brs), 6,88
(2H, d,J= 8,5 Hz), 7,18 (2H,
d, J= 28,5 Hz).
[a]D25=+89 (c 0,16, EtOH)
Bang 20
Ref No Str. Tén hoa hoc P.D.
7-21 MeO,C 0 Metyl este cuia axit | 'H-NMR (400MHz, CDCl3) &
TE/fNH (3R*,45%)-4-(3- 3,43 (1H,t,J = 8,6 Hz), 3,59
© metoxyphenyl)-2- | (1H, d, T = 9,7 Hz), 3,79 (31,
OMe oxopyrolidin-3- s), 3,79-3,84 (1H, m), 3,81
carboxylic (3H, s), 4,05-4,15 (1H, m),
6,05-6,25 (1H, br), 6,76-6,86
(3H, m), 7,27 (1H, t,J = 8,0
Hz).
7-22 Metyl este clia axit | 'H-NMR (400MHz, CDCl;) 5

(0]
MeOZC
NH
: OMe

(3R*,45*)-4-(2-
metoxyphenyl)-2-

3,49 (1H, t, T = 8,5 Hz), 3,73
(1H, d,J =9,2 Hz), 3,77 (3H,
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oxopyrolidin-3-

carboxylic

s), 3,83 (3H, 5), 3,84 (1M, d, J
=92 Hz), 4,26 (1H, q,J =

8,5, Hz), 5,85 (1H, brs), 6,89-
6,95 (2H, m), 7,20 (1H, dd, J
=173, 1,8 Hz), 7,27-7,30 (1H,

m).

7-23

Metyl este cua axit
(+)-(3R*,4S5%*)-4-
(2,6-diflo-4-

‘| metoxyphenyl)-2-

oxopyrolidin-3-

carboxylic

"H-NMR (400MHz, CDCl;) &
3,51 (1H, t, ] = 9.2 Hz), 3,64-
3,70 (1H, m), 3,78 (6H, s),
3,78-3,81 (1H, m), 4,46 (1H,
q, J = 9,4 Hz), 6,24 (1H, brs),
6,43-6,50 (2H, m).

[a]D24=+105 (¢ 0,09, EtOH)

7-24

Metyl este cua axit
(3R*,4S* 5R*)-4-
(4-metoxyphenyl)-
5-metyl-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, DMSO-
dg) 8 0,67 (3H, d, T = 6,7 Hz),
3,60 (3H, s), 3,72 (3H, s),
3,80-3,90 (1H, m), 3,93-4,05
(2H, m), 6,88 (2H, d, J = 9.1
Hz), 7,21 (2H, d, ] = 9,1 Hz),
8,21 (1H, s).

7-25

0
MEOzC
7 NH
MeO :

Metyl este cua axit
(3R*,4S*,55%)-4-
(4-metoxyphenyl)-
5-metyl-2-
oxopyrolidin-3-

carboxylic

"H-NMR (400MHz. CDCl3) §
1,27 (3H, d, T = 6,1 Hz), 3,49
(1H, dd, T = 10,9, 8,5 Hz),
3,63 (1H, d, ] = 10,9 Hz),
3,68-3,73 (1H, m), 3,74 (3H,
s), 3,80 (3H, s), 5,65 (1H, s),
6,89 (2H, d, J=9,1 Hz), 7,19
(2H, d, J = 9,1 Hz).

Bang 21
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(*)-trans

(£)-trans-4-(4-
metoxyphenyl)-
5,5-dimetyl-2-

oxopyrolidin-3-

RefNo | Str Tén hoa hoo PD,
7-26 MeO,C O | Metyl este cia axit | 'H-NMR (400MHz, CDCl;) 6
s \:dNH (BR*,4R*)-4-(5- 3,41 (1H, t,1=9,1 Hz), 3,49
T metoxythiophen-2- | (1H, d, J = 10,3 Hz), 3,75-
yl)-2-oxopyrolidin- | 3,79 (1H, m), 3,81 (3H, s),
3-carboxylic 3.86(3H. s), 4,22 (1H, q,J =
9,1 Hz), 5,78 (1H, s), 6,01
(1H, d, J =4,2 Hz), 6,54 (1H,
d, J =4,2 Hz).
7-27 MeO,C ? | Metyl este ctia axit | 'H-NMR (400MHz, CDCl;) &
\:d““ (GR*4S*)-4-[4- | 3,39-3,44 (1H, m), 3,54 (1H,
FzHCOO (diflometoxy)phen | d,J=9,7 Hz), 3,80 (3H, s),
yl)-2-oxopyrolidin- | 3,80 (1H, t,J=9,2 Hz), 4,12
3-carboxylic (1H, q, J = 8,8 Hz), 5,98 (1H,
brs), 6,50 (1H, t, J = 73,6 Hz),
7,12 (2H, d,J = 9,2 Hz), 7,22-
7,26 (2H, m).
7-28 Metyl este cua axit | 'H-NMR (400MHz, CDCl;) &
(+)-trans-4-[4- 3,40 (1H, t,J=9,1 Hz), 3,53
MeO metoxyphenyl)-2- | (1H, d, J=9,7 Hz), 3,76-3,81
(=14ans | oxopyrolidin-3- | (1H, m), 3,78 (3H, 5). 3,80
carboxylic (3H, s), 4,08 (1H, q,J = 8,9
Hz), 5,85 (1H, brs), 6,88 (2H,
d,J=8,5Hz),7,18 2H, d, J=
8,5 Hz).
7-29 Metyl este cta axit | 'H-NMR (400MHz, CDCly)

50.92 (3H, s), 1,39 3H, s),
3,72 3H, s), 3,80 (1H, d, J =
12,1 Hz), 3,81 (3H, s), 3,93
(1H, d, T = 12,1 Hz), 5,90
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carboxylic

(11 5), 6,89 (2H, d, ] = 8.6
Hz), 7,18 (2H, d, J = 8,6 Hz).

(3S*,4R*)-4-[4-
(diflometoxy)-2,6-

Béang 22
‘| RefNo | Str. Tén héa hoc PD.
7-30 Metyl este cua axit | 'H-NMR (400MHz, CDCl)
($)-trans-4-(4- 51,21-1,67 (6H, m),
MeO metoxyphenyl)-2- | 1,77-1,85 (1H, m), 1,88-1,95
(F)trans | o-1- (1H, m), 3,72 (3H, s), 3,80
azaspiro[4.4]nonan | (3H, s), 3,85 (1H, d, J=11,0
-3-carboxylic Hz), 3,97 (1H, 4, J = 11,0 Hz),
6,01 (1H, brs), 6,88 (2H, d,J
=8,6 Hz), 7,17(2H, d, 1= 8,6
Hz).
17-31 Metyl este ctia axit | 'H-NMR (400MHz, CDCl;)
(£)-trans-4-(4- 50,78-0,89 (1H, m),
MeO metoxyphenyl)-2- | 0,92-1,07 (1H, m), 1,16-1,34
(£)trans | (v 1- (2H, m), 1,41-1,51 (2H, m),
azaspiro[4.5]decan | 1,52-1,80 (4H, m), 3,69 (1H,
-3-carboxylic d, J=12,1 Hz), 3,72 (3H, s),
3,81 (3H,s),3,93 (1H,d,J =
12,1 Hz), 6,22 (1H, brs), 6,88
(2H,d,J=9,1 Hz), 7,15(2H,
d, J=9,1 Hz).
 Béng 23
RefNo. | Str. Tén hoa hoc PD.
7-32 Metyl este ciia axit | 'H-NMR (400MHz, CDCl3) §

3,52 (1H, 1, 7=9,1 Hz),
3,68-3,73 (1H, m), 3,79-3,82
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diflophenyl]-2-

oxopyrolidin-3-

(4H, m), 4,49-4,56 (1H, m),
6,27 (1H, br), 6,51 (1H, t, J =

carboxylic 72,1 Hz), 6,72—6,78 (2H, m).
7-33 Metyl este cta axit | 'H-NMR (400MHz, CDClL) 6
(3S*,4R*)-4-(4- 1,40 3H,t,J=7,1 Hz), 3,51
Et0 etoxy-2,6- (1H,t,J =89 Hz), 3,67 (1H,
diflophenyl)-2- t,J=9,5Hz), 3,78 (3H, s),
oxopyrolidin-3- 3,79 (1H, d, J = 11,0 Hz), 3,98
carboxylic (2H, q,J=7,1 Hz), 4,42-4,49
(1H, m), 6,33 (1H, s), 6,42-
6,48 (2H, m).
| 7-34 Metyl este clia axit | 'H-NMR (400MHz, CDCl) 6
(3S*,4R*)-4-[4- 2,93 (6H,s), 3,50 (1H, t,J =
(dimetylamino)- 9,2 Hz), 3,64 (1H,t,1=9,5
2,6-diflophenyl]-2- | Hz), 3,77-3,80 (4H, m), 4,42
oxopyrolidin-3- (1H, q, J=9,6 Hz), 5,83 (1H,
carboxylic s), 6,18 (2H, d, ] = 12,2 Hz).
7-35 Metyl este ctia axit | 'H-NMR (400MHz, CDClL) 8
(3S*,4R*)-4-(6- 3,50 (1H, t, J = 8,9 Hz), 3,78
flobenzofuran-5- (14, d, J=10,4 Hz), 3,79
yl)-2-oxopyrolidin- | (3H, s), 3,86 (1H, t,J= 8,9
3-carboxylic Hz), 4,34-4,40 (1H, m), 6,04
(1H,s), 6,74 (1H,d,J=1,5
Hz), 7,25-7,28 (1H, m), 7,47
(1H,d,J=7,3 Hz), 7,63 (1H,
d,J=1,5Hz).
Béang 24
RefNo. | Str. Tén héa hoc PD.
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7-36 Metyl este cia axit | 'H-NMR (400MHz, CDCl;) 8
Moo | | BS*ARM)-4-(6- | 3,39 (1H, 1, J = 9.2 Hz), 3.51
" | metoxypyridin-3- | (1H, d, 7=9.8 Hz), 3,80 GH,
N\ Y/ yl)-2-oxopyrolidin- | s), 3,78-3,83 (1H, m), 3,93
Me0 3-carboxylic (3H, s), 4,05-4,11 (1H, m),
6,23 (1H, brs), 6,76 (1H, d, J
=8,6 Hz), 7,49 (1H, dd,J =
8.6, 2,4 Hz), 8,08 (1H, d.J =
2,4 Hz).
7-37 weoc, § | Metyl este cta axit | 'H-NMR (400MHz, CDCl;) §
o FI \(d“” (3S* 4R*)-4-(4-  |2,19 3H, 5), 3,52 (1H, 1, J =
e NTF axetamit-2,6- 9,2 Hz), 3,66-3,72 (1H, m),
diflophenyl)-2- 3,78 (3H, s), 3,78-3,81 (1H,
oxopyrolidin-3- m), 4,50 (1H, q, J = 9,4 Hz),
carboxylic 5,88 (1H, s), 7,17 2H, d, I =
10,4 Hz), 7,32 (1H, s).
7-38 Metyl este cﬁabaxit 'H-NMR (400MHz, CDClL) o
(3S*,4R*)-4-{4- 1,49 (9H, s), 3,25 (3H, s),
[(tert- 3,53 (1H, t, J = 8,9 Hz), 3,66-
butoxycarbonyl)(m | 3,72 (1H, m), 3,79 (3H, s),
etyl)amino]-2,6- 3,82 (1H, d, ] =9,8 Hz), 4,52
diflophenyl}-2- (1H,q,J =9,4 Hz), 5,99 (1H,
oxopyrolidin-3- brs), 6,92 (2H, d, J = 10,4
carboxylic Hz).
7-39 Metyl este cia axit | 'H-NMR (400MHz, CDCl;) &

(3S*,4R*)-4-(4,6-
diflo-2,3-
dihydrobenzofuran
-5-yl)-2-

oxopyrolidin-3-

3,21 (2H, t, T = 8,6 Hz), 3,50
(1H, dd, T= 11,6, 6,7 Hz),
3,66 (1H, t, ] = 8,9 Hz), 3,77-
3,80 (4H, m), 4,46 (1H, q, J =
9,4 Hz), 4,65 2H, t, T = 8.6
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carboxylic Hz), 6,16 (1H, s), 6,37 (1H, d,
J=10,4 Hz).

Béang 25

Ref.No. | Str. Tén hoéa hoc P.D.

7-40 Metyl este ciia axit | 'H-NMR (400MHz, CDCls) 8
(35*,4R*)-4-{1- 0,14 (3H, s), 0,17 (3H, s),

rasd [(tert- 0,94 (94, s), 1,87-1,97 (1H,

butyldimetylsilyl)o | m), 2,41-2,49 (1H, m), 2,67-

xy]-6-flo-2,3- 2,75 (1H, m), 2,91 (1H, dd, J

dihydro-1H-inden- | =15,9, 6,7 Hz), 3,41-3,46

5-yl}-2- (1H, m), 3,68-3,72 (1H, m),

oxopyrolidin-3- 3,75-3,81 (4H, m), 4,22-4,29

carboxylic (1H, m), 5,20 (1H, t,J=17,0
Hz), 5,82 (1H, s), 6,98 (1H, d,
J=10,4 Hz), 7,07 (1H, d,J =
6,7 Hz).

7-41 Metyl este cuia axit | 'H-NMR (400MHz, CDCl3) o
(3S*,4R*)-4-(1- 2,93 (2H, t, 1 = 8,6 Hz),
benzyl-6- 3,37-3,43 (3H, m), 3,65 (1H,
floindolin-5-yl)-2- | d, J=9,8 Hz), 3,70-3,75 (1H,
oxopyrolidin-3- m), 3,78 (3H, s), 4,11-4,19
carboxylic (1H, m), 4,22 (2H, s), 5,81

(1H, br), 6,16 (1H, d, T =11,6
Hz), 6,89 (1H, d, ] = 7,9 Hz),
7,28-7,36 (5SH, m).

7-42 Metyl este ciia axit | 'H-NMR (400MHz, CDCl,) o

(3S*,4R*)-4-(3,5-
diflopyridin-4-yl)-

2-oxopyrolidin-3-

3,56 (1H,t,J =9,2 Hz), 3,76-
3,85 (5H, m), 4,60 (1H, q, J =
9,2 Hz), 5,91 (1H, s), 8,37
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carboxylic (2H, s).

Vi du tham khao 7-43

Metyl este ciia axit (38* 4R*)-4-(6-flo-1-hydroxy-2,3-dihydro-1H-inden-5-y1)-2-
oxopyrolidin-3-carboxylic

Axit clohydric 1 mol/l (15 ml) dugc bd sung vao dung dich chtra metyl este
cia  axit  (3S*4R*)-4-{1-[(tert-butyldimetylsilyl)oxy]-6-flo-2,3-dihydro-1H-
inden-5-yl}-2-oxopyrolidin-3-carboxylic (2,0 g) trong tetrahydrofuran (25 ml)
duéi moi truong khi agon @ tao ra dung dich phan tng. Dung dich phén ng
dugc khudy & nhiét_dc} trong phong frong 8 gi0. Dung dich phan Ung nay duoc
chiét bang etyl axetat, va phin chiét duoc rira lién tiép bang nudc va nude mudi,
va 1am khé bang natri sulfat khan. Dung mdi dugc loai bo duédi ap sudt giam, va
sau d6, cin dugc tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat=4: 1
tiép theo 1a 1 : 4), dé thu dugc hop chét néu & dé muc ndy dudi dang chit v6 dinh
hinh khéng mau (1,37 g). '
TH-NMR (400MHz, CDCl;) 6 1,80 (1H, dd, J= 7.3, 4,3 Hz), 1,92-2,01 (1H, m),
2,49-2,57 (1H, m), 2,73-2,81 (1H, m), 2,96-3,03 (1H, m), 3,44 (1H, t, ] = 8,9 Hz),
3,70 (1H, dd, J = 9,5, 2,1 Hz), 3,78-3,83 (4H, m), 4,27 (1H, q, ] = 8,8 Hz), 5,21
(1H, q, J= 6,3 Hz), 5,87 (1H, s), 7,11 (1H, d, ] = 4,3 Hz), 7,13 (1H, s).

Vi du tham khao 7-44
' 0

MeO,C,,

NH

- F
Metyl este cua axit (3S*,4R*)-4-(6-flo-2,3-dihydro-1H-inden-5-yl1)-2-
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oxopyrolidin-3-carboxylic

Paladi 10% trén cacbon (100 mg) dugc bd sung vao dung dich chira metyl
este cua axit (3S*,4R*)-4-(6-flo-1-hydroxy-2,3-dihydro-1H-inden-5-y1)-2-
oxopyrolidin-3-carboxylic (200 mg) trong metanol (5 ml) dudi méi trudng khi
agon dé tao ra dung dich phan tng. Dung dich phan tng nay dugc khudy & nhiét
d trong phong du6i mdi truong khi hydro trong 4 gi¢. Dung dich phan tng nay
dugc loc qua Xelit va rira bang etyl axetat. Dung moi dugc loai bd dudi ap suét
giam dé thu dugc hop chéit néu & d myc nay dudi dang chit vo dinh hinh khong

-mau (170 mg).

'H-NMR (400MHz, CDCl;) & 2,05-2,13 (2H, m), 2,83-2,89 (4H, m), 3,44 (1H, t,J
= 8,9 Hz), 3,70 (1H, d, J = 9,8 Hz), 3,76-3,81 (4H, m), 4,25 (1H, q, J = 8,8 Hz),
5,67 (1H, s), 6,92 (1H, d, J = 10,4 Hz), 7,08 (1H, d, ] = 6,7 Hz).

Vi du tham khao 8-1
0

MeO
- Axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic
Dung dich nu6c natri hydroxit 2 mol/l (0,52 ml) dugc bd sung vao dung
dich chira metyl este cua axit (-)-(3S*,4R*)-4-(4-mehoxyphenyl)-2-oxopyrolidin-
‘3-carboxylic (130 mg) trong metanol (2,6 ml) d& tao ra dung dich phan tmg. Dung
dich phan tng nay dugc khudy & nhiét d6 60°C trong 1 gio. Axit clohydric 1 mol/l
dugc bd sung vao dung dich phan tmg nay dé lam cho dung dich phéan Umg axit
(46 pH: 1), va hon hop nay dugc chiét bang etyl axetat. Lép hitu co dugc rira lién
tiép bang nudc va nude mudi, va lam khd bang natri sulfat khan. Dung mo6i duogc
loai bé duéi 4p sudt giam, va san phim tho dugc rira bang etyl axetat-diisopropyl
ete, dé thu dugc hop chéit néu & d@ muc nay dudi dang chit rin mau tring (112
mg).
'H-NMR (400MHz, DMSO-d¢) & 3,16 (1H, t,J = 9,4 Hz), 3,42 (1H, d, J = 10,9
Hz), 3,55 (1H, t, J = 8,2 Hz), 3,72 (3H, s), 3,79 (1H, q, J = 9,5 Hz), 6,88 (2H, d, J
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=8,5 Hz), 7,24 (2H, d, ] = 8,5 Hz), 8,03 (1H. s), 12,54 (1H, brs).

[a]D27=-68 (c 0,15, EtOH)

Phuong phép giéng nhu trong vi du tham khéo 8-1 dugc thyuc hién bang

céch st dung este twong ttng dé thu duge cac hop chét vi dy tham khao 8-2 dén 8-

41 sau. Cac cdu trac va dit liéu pho cla chung dugc thé hién trong cac bang 26

dén 35.

Béang 26

Ref.No Str. Tén hoa hoc P.D.

8-2 Axit (3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
(3-flo-4- de) 8 3,16 (1H, t, J = 9,4 Hz),
metoxyphenyl)-2- | 3,47 (1H, d, J = 10,9 Hz),
oxopyrolidin-3- 3,54 (1H, t, J = 8,2 Hz), 3,75-
carboxylic 3,84 (1H, m), 3,80 (3H, s),

7,06-7,12 (2H. m), 7,24-7,28
(1H, m), 8,05 (1H, s), 12,65
(1H, brs).
8-3 Axit (3S*4R*)-4- | 'TH-NMR (400MHz, DMSO-
(2-flo-4- de) 8 3,18 (1H, t, J = 9,1 Hz),
MeO metoxyphenyl)-2- | 3,48 (1H, d, J = 10,3 Hz),
oxopyrolidin-3- 3,55 (1H, t, J = 9,1 Hz), 3,74
carboxylic (3H, s), 4,00 (1H, q, J = 10,3),
6,75-6,83 (2H, m), 7,37 (1H.
t, J = 8,8 Hz), 8,09 (1H, s),
12,66 (1H, brs).
8-4 Axit (3S*4R*)-4- | "TH-NMR (400MHz, DMSO-d

MeO

(2-clo-4-
metoxyphenyl)-2-
oxopyrolidin-3-

carboxylic

6) 53,11 (1H, t, J = 9,2 Hz),
3,54-3,61 (2H, m), 3,75 (3H,
s), 4,20 (1H, q, J = 9,0 Hz),
6,93 (1H, dd, J = 8,9, 2,8 Hz),
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7,02 (1H, d, J = 2,8 Hz), 7,49
(1H, d, J = 8,9 Hz), 8,10 (1H,
s), 12,67 (1H, brs).

8-5 Axit (3S*,4R*)-4- | 'H-NMR (400MHz, DMSO-
(4-metoxy-2- ds) 8 2,28 (3H, s), 3,08 (1H, t,
MeO metylphenyl)-2- J=9,1Hz),344 (1H, d, J =
oxopyrolidin-3- 10,3 Hz), 3,55 (1H, t, ] = 9,1
carboxylic Hz), 3,70 (3H, s), 3,97-4,04
(1H, m), 6,72-6,76 (2H, m),
7,33 (1H, d, J = 7,9 Hz), 8,04
(1H, s), 12,61 (1H, brs).

8-6 Axit (3S*,4R*)-4- | 'TH.NMR (400MHz, DMSO-
(3,5-diflo-4- de) 8 3,15 (1H, t, J = 9,5 Hz),
metoxyphenyl)-2- | 3,52-3,57 (2H, m), 3,83 (1H,
oxopyrolidin-3- q, J = 9,6 Hz), 3,88 (3H, 5s),
carboxylic 7,15-7,22 (2H, m), 8,08 (1H,

s), 12,68 (1H, brs).

Bang 27

Ref.No Str. Tén hda hoc PD.

8-7 Axit (3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-
(2,5-diflo-4- de) 8 3,18 (1H, t,J =9,5 Hz),
metoxyphenyl)-2- | 3,49-3,55 (2H, m), 3,82 (3H,
oxopyrolidin-3- s), 4,02 (1H, q,J=9,5 Hz),
carboxylic 7,10 (1H,dd, J=12,2,7,3

Hz), 7,44 (1H, dd, ] = 12,2,
7,3 Hz), 8,11 (1H, s), 12,67
(1H, brs).

8-8 Axit (-)-(3S*,4R*)- | "TH-NMR (400MHz, DMSO-

MeO

4-(2,6-diflo-4-

de) 83,25 (1H, t, J =9,2 Hz),
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metoxyphenyl)-2-
oxopyrolidin-3-

carboxylic

3,43 (1H, d, J=10,4 Hz),
3,56 (1H,t,J=9,2 Hz), 3,76
(3H, s), 4,14 (1H, q, T =94
Hz), 6,73-6,80 (2H, m), 8,20
(1H, s), 12,77 (1H, brs).
[a]D23=-121 (c 0,10, EtOH)

8-9 Axit (3S*,4R*)-4- | '"H-NMR (400MHz, DMSO-
(6-flo-2,3- dg) 6 3,10-3,17 (3H, m), 3,41
dihydrobenzofuran | (1H, d, J = 11,0 Hz), 3,53
-5-yl)-2- (1H,t,J=8,9 Hz), 3,77 (1H,
oxopyrolidin-3- q,J=9,6 Hz), 448 2H,t, ] =
carboxylic 8,6 Hz), 6,68 (1H,d, J=8.,6
Hz), 7,02 (1H, d, ] = 8,6 Hz),
7,20 (1H, s), 8,03 (1H, s),
12,62 (1H, brs).
8-10 Axit (-)-(3S*,4R*)- | 'TH-NMR (400MHz, DMSO-
4-(6-flo-2,3- 1 dg) 63,09-3,19 (3H, m), 3,46
dihydrobenzofuran | (1H, d, J=10.,4 Hz), 3,52
-5-yl)-2- (1H, t, = 8,9 Hz), 3,94-4,03
oxopyrolidin-3- (1H, m), 4,55 (2H,t,1=8.,6
carboxylic Hz), 6,65 (1H, d, ] = 11,0 Hz),
7,31 (1H, d, J=17,9 Hz), 8,09
(1H, s), 12,65 (1H, brs).
[a]D27=-114 (c 0,30, EtOH)
Bang 28
RefNo Str. Tén hda hoc P.D.
Axit (3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-

8-11

(7-flocroman-6-yl)-

2-oxopyrolidin-3-

dg) 6 1,84-1,90 (2H, m), 2,67
(2H,t,J=6,1 Hz), 3,16 (1H,
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carboxylic

t,J=9,2Hz),3,45(1H,d,J=
10,4 Hz), 3,52 (1H,t,1=8,9
Hz), 3,94 (1H, q, ] =9.,4 Hz),
4,10 2H, t, ] = 5,2 Hz), 6,56
(1H,d,J=12,2 Hz), 7,13
(1H, d, J = 8,6 Hz), 8,08 (1H,
s), 12,67 (1H, brs).

8-12

Axit (3S*,45%)-4-
(3-flo-5-
metoxypyridin-2-
yl)-2-oxopyrolidin-

3-carboxylic

"H-NMR (400MHz, DMSO-
de) 83,28 (1H, t, J = 8,9 Hz),
3,60-3,66 (2H, m), 3,83 (3H,
s), 4,21 (1H, g, T = 9,0 Hz),
7,44 (1H, dd, T = 11,6, 2,4
Hz), 8,06 (1H, s), 8,17 (1H, d,
J=2,4Hz), 12,70 (1H, brs).

8-13

HO.C,,
NH
MeO

Axit  (3S*,45%)-4-
(5-

metoxythiophen-2-
yl)-2-oxopyrolidin-

3-carboxylic

"H-NMR (400MHz, DMSO-
de) 83,18 (1H, t, ] =9,4 Hz),
3,30 (1H, d, T = 10,3 Hz),
3,55-3,59 (1H, m), 3,79 (3H,
s), 3,91 (1H, q, J = 10,3), 6,12
(1H, d, J = 4,2 Hz), 6,59 (1H,
d, J =42 Hz), 8,08 (1H, s),
12,78 (1H, brs).

8-14

MeO

Axit
(3S*,4R*,5R*)-4-
(4-metoxyphenyl)-
5-metyl-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, DMSO-
de) 8 1,05 (3H, d, T =6,1 Hz),
3,16 (1H, dd, T = 11,5, 9,1
Hz), 3,49-3,58 (2H, m), 3,72
(3H, s), 6,88 (2H, d, ] = 8,5
Hz), 7,27 (2H, d, ] = 8,5 Hz),
8,11 (1H, s), 12,54 (1H, s).

Bang 29
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Ref.No Str. Tén hda hoc P.D.

8-15 Axit "H-NMR (400MHz, DMSO-
(3S*,4R*,58*)-4- | dg) 8 0,66 (3H, d, ] = 6,7 Hz),

MeO (4-metoxyphenyl)- | 3,72 3H, s), 3,77 (1H, d,J =
5-metyl-2- 10,9 Hz), 3,81-3,89 (1H, m),
oxopyrolidin-3- 3,94 (1H, dd, J=10,9, 7,3
carboxylic Hz), 6,88 (2H, d, ] = 8,5 Hz),
7,20 (2H, d, J = 8,5 Hz), 8,12
(1H, s), 12,61 (1H, s).

8-16 Axit (3S*.4R*)-4- | "TH-NMR (400MHz, DMSO-
(4- de) 8 2,49 (3H, s), 3,22 (1H, t,
metylthiophenyl)- |J=9,4 Hz), 3,50 (1H,d,J=
2-oxopyrolidin-3- | 9,7 Hz), 3,62 (1H,t,J = 8,8
carboxylic Hz), 3,86 (1H, q, J = 9,5 Hz),

7,26 (2H, d, J = 8,5 Hz), 7.32
(2H, d, J = 8,5 Hz), 8,10 (1H,
brs).

8-17 HOLC.. Axit (3S*4R*)-4- | "TH-NMR (400MHz, DMSO-

F N (4-etyl-2,6- de) 81,15 BH, t, ] = 7,6 Hz),
FsC “F diflophenyl)-2- 2,59 (2H, q,J = 7,6 Hz), 3,27
oxopyrolidin-3- (1H, t, J =9,2 Hz), 3,46 (1H,
carboxylic d,J=10,4 Hz), 3,58 (1H, t,J
=9,2Hz), 4,20 (1H, q,J =9.4
Hz), 6,99 (2H, dd, J = 12,8,
3,1 Hz), 8,22 (1H, s), 12,81
(1H, brs).
8-18 Axit (3R*,4S*%)-4- | 'TH-NMR (400MHz, CDCI3 )

0
HO,C
NH

phenyl-2-
oxopyrolidin-3-

carboxylic

03,47 (1H,t,J=9,1 Hz),
3,57 (1H, d, J = 10,3 Hz),
3,82 (1H, t,J =9,1 Hz), 4,05
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(1H, q, T = 9,4 Hz), 6,71 (1H,
s), 7,24-7,37 (5H, m).

: OMe

metoxyphenyl)-2-
oxopyrolidin-3-

carboxylic

8-19 HO,C 9 | Axit (+)- | 'TH-NMR (400MHz, DMSO-
\:C%NH (3R*,4S5%)-4-(4- de) 63,16 (1H, t, ] = 9,4 Hz),
Me o/© metoxyphenyl)-2- | 3,42 (1H, d, J = 10,9 Hz),
oxopyrolidin-3- 3,55 (1H,t,J=28,2 Hz), 3,72
carboxylic (3H,s), 3,79 (1H, q,J=9,5
Hz), 6,88 (2H, d, J = 8,5 Hz),
7,24 (2H, d,J = 8,5 Hz), 8,03
(1H, s), 12,54 (1H, brs).
[a]D25=+99 (¢ 0,19, EtOH)
-Bang 30
Ref.No Str. Tén hoa hoc P.D.
8-20 HO,C 0 Axit  (3R*,4S%)- | "TH-NMR (400MHz, CDCL;) &
?E%NH metyl-4-(3- 3,46 (1H, t,J =94 Hz), 3,56
©\\ metoxyphenyl)-2- | (1H, d, J =9,7 Hz), 3,75-3,83
OMe oxopyrolidin-3- (1H, m), 3,79 (3H, s), 4,01
carboxylic (1H, q,J=9,4 Hz), 6,58 (1H,
s), 6,79-6,89 (3H, m), 7,26
(1H, t, J = 8,0 Hz).
8-21 HO,C 0 Axit  (3R*,4S*%)- | 'H-NMR (400MHz, CDCl5) &
TE%NH metyl-4-(2- 3,58 (1H,t,J=9,1 Hz), 3,71

(1H, t, T =9,1 Hz), 3,86 3H,

s), 3,98 (1H, d, J = 10,3 Hz),

4,06 (1H, t, T = 9,4 Hz), 6,31

(1H, brs), 6,91 (1H, d, T = 8,6
Hz), 6,93-6,98 (1H, m), 7,26-
7,32 (2H, m).
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8-22 Hoc. | Axit (+)- | 'H-NMR (400MHz, DMSO-
- \ﬁ”” (3R*,4S8%)-4-(2,6- | dg) 3,25 (1H, t,J =9,2 Hz),
Meo/©\F diflo-4- 3,43 (1H, d, J = 10,4 Hz),
metoxyphenyl)-2- | 3,56 (1H,t,J=9,2 Hz), 3,76
oxopyrolidin-3- (3H,s), 4,14 (1H, q,J =94
carboxylic Hz), 6,73-6,80 (2H, m), 8,20
(1H, s), 12,77 (1H, brs).
[a]D23=+120 (c 0,10, EtOH)
823 Hoc. | Axit "H-NMR (400MHz, DMSO-
:E?"H (3R*,4S*,58*)-4- | dg) 6 1,05 (3H, d, J=6,1 Hz),
Meo/© Me | (4-metoxyphenyl)- | 3,16 (1H, dd,J=11,5, 9,1
- 5-metyl-2- Hz), 3,49-3,58 (2H, m), 3,72
oxopyrolidin-3- (3H, s), 6,88 (2H, d, T = 8,5
carboxylic Hz), 7,27 (2H, d, ] = 8,5 Hz),
8,11 (1H, s), 12,54 (1H, s).
8-24 Hoc. 4 | Axit 'H-NMR (400MHz, DMSO-
ﬁ”” (3R*,4S5* SR*)-4- | dg) 6 0,66 (3H, d, ] = 6,7 Hz),
Me0© Me (4-metoxyphenyl)- | 3,72 3H, s), 3,77 (1H,d, J =
5-metyl-2- 10,9 Hz), 3,81-3,89 (1H, m),
oxopyrolidin-3- 3,94 (1H, dd,J=10,9, 7,3
carboxylic Hz), 6,88 (2H, d, ] = 8,5 Hz),
7,20 (2H, d,J = 8,5 Hz), 8,12
(1H, s), 12,61 (1H, s).
Bang 31
Ref.No Str. Tén hoa hoc P.D.
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8-25 HOLC O | Axit (3R*4R*)-4- | 'H-NMR (400MHz, DMSO-
S — \ﬁ"”" (5- dg) 83,18 (1H, t, J =9,4 Hz),
Mo\ metoxythiophen-2- | 3,30 (1H, d, J = 10,3 Hz),
yl)-2-oxopyrolidin- | 3,55-3,59 (1H, m), 3,79 (3H,
3-carboxylic s), 3,91 (1H, q, J =10,3), 6,12
(1H, d, J =4,2 Hz), 6,59 (1H,
d, J=4,2 Hz), 8,08 (1H, s),
12,78 (1H, brs).
8-26 HO,C O | Axit (3R*4S*)-4- | '"H-NMR (400MHz, CDCl;) &
:d”“ (4- 3,46 (1H, t, ] =9,7 Hz), 3,54
FzHCO/© (diflometoxy)phen | (1H, d, J=9,7 Hz), 3,83 (1H,
yl)-2-oxopyrolidin- | t,J =9,4 Hz), 4,05 (1H, q, J =
3-carboxylic 9,4 Hz), 6,50 (1H, t,J =73,9
Hz), 6,80 (1H, s), 7,13 (2H, d,
J=9.1Hz),7,31 2H, d,J=
9.1 Hz).
8-27 Axit (+)-trans-4-(4- | "TH-NMR (400MHz, DMSO-
metoxyphenyl)-2- | dg) 63,16 (1H, t,J=9,4 Hz),
MeO oxopyrolidin-3- 3,42 (1H, d, J = 10,9 Hz),
(x)-trans carboxylic 3,55 (1H,t,J =8,2 Hz), 3,72
(3H,s), 3,79 (1H, q,J=9,5
Hz), 6,88 (2H, d, ] = 8,5 Hz),
7,24 (2H, d, J = 8,5 Hz), 8,03
(1H, s), 12,54 (1H, brs).
Axit (+)-trans-4-(4- | '"H-NMR (400MHz, DMSO-

8-28

MeO

(*)-trans

metoxyphenyl)-
5,5-dimetyl-2-
oxopyrolidin-3-

carboxylic

dg) 50,78 (31, 5), 1,21 (3H, 5),
3,50 (1H, d,J = 12,1 Hz),
3,73 BH, s), 3,98 (1H, d, J =
12,1 Hz), 6,88 (2H, d, ] = 8,5
Hz), 7,27 (2H, d, ] = 8,5 Hz),
8,09 (1H, s), 12,50 (1H, brs).
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Béang 32
Ref.No Str. Tén hoda hoc P.D.
8-29 Axit (£)-trans-4-(4- | "TH-NMR (400MHz, DMSO-
metoxyphenyl)-2- | d¢) 1,00—-1,81 (8H, m), 3,69
MeO oxo-1- (1H, d,J=11,6 Hz), 3,72
(E)trans | 4 7aspiro[4.4]nonan | (3H, s), 3,88 (1H, d, T=11,6
-3-carboxylic Hz), 6,88 (2H, d, ] = 8,6 Hz),
7,28 (2H, d, J = 8,6 Hz), 8,37
(1H, s), 12,48 (1H, brs).
830 ["Axit (+)-trans-4-(4- | "H-NMR (400MHz, CDCL)
metoxyphenyl)-2- | §0,80—0,89 (1H, m),
MeO oxo-1- 0,94-1,09 (1H, m), 1,16—1,37
(F)-trans azaspiro[4.5]decan | (2H, m), 1,41-1,49 (2H, m),
-3-carboxylic 1,56—1,82 (4H, m), 3,55 (1H,
d, J=11,5 Hz), 3,81 (3H, s),
3,86 (1H, d, J = 11,5 Hz), 6,72
(1H, brs), 6,90 2H, d, T=9,1
Hz), 7.15(2H, d, ] = 9,1 Hz).
Béang 33
Ref.No. Str. Tén hoa hoc P.D.
8-31 Axit (3S*,4R*)-4- | 'TH-NMR (400MHz, CDCL;) 5

[4-(diflometoxy)-
2,6-diflophenyl]-2-
oxopyrolidin-3-

carboxylic

3,58 (1H, t,J = 9,7 Hz),
3,69-3,74 (1H, m), 3,82 (1H,
d,J=10,9 Hz), 4,35 (1H, dt, J
=10,3, 9,7 Hz), 6,26 (1H, br),
6,51 (1H, t, T = 72,1 Hz),
6,74-6,80 (2H, m).
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8-32

EtO

Axit (3S*,4R*)-4-
(4-etoxy-2,6-
diflophenyl)-2-
oxopyrolidin-3-

carboxylic

"H-NMR (400MHz, DMSO-
dg) 81,29 (3H, t, J = 6,3 Hz),
3,24 (1H,t,1=9,2 Hz), 3,42
(1H, d, J = 9,8 Hz), 3,56 (1H,
t,1=92Hz),4,03 2H, q,J =
6,3 Hz), 4,14 (1H, ddd, J =
9,8,9,2,9,2 Hz), 6,74 (2H, d,
J=10,4 Hz), 8,19 (1H, s),
12,81 (1H, s).

8-33

Axit (3S*,4R*)-4-
[4-(dimetylamino)-
2,6-diflophenyl]-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, DMSO-
dg) & 2,88 (6H, s), 3,21 (1H, t,
J=92Hz),337(H, d,J =
10,4 Hz), 3,50 (1H, t, J = 9,2
Hz), 4,08 (1H, q, ] = 9,4 Hz),
6,36 (2H, d, ] = 12,8 Hz), 8,11
(1H, s), 12,75 (1H, s).

8-34

Axit (3S*,4R*)-4-
(6-flobenzofuran-
5-yl)-2-
oxopyrolidin-3-

carboxylic

'H-NMR (400MHz, DMSO-
de) 82,32 (1H, t, J=9,1 Hz),
3,52 (1H, d, T = 9,2 Hz), 3,63
(1H, t, T =9,1 Hz), 4,09-4,16
(1H, m), 6,95 (1H, d, J = 2,1
Hz), 7,56 (1H, d, J = 11,0 Hz),
7,71 (1H, d, T = 7,9 Hz), 8,00
(1H, d, J= 2,1 Hz), 8,06 (1H,
s), 12,78 (1H, brs)

8-35

Axit (3S*,4R*)-4-
(6-metoxypyridin-
3-yD)-2-
oxopyrolidin-3-

carboxylic

‘H-NMR (400MHz, CDCl;) &
3,43-3,51 (2H, m), 3,82 (1H,
t,J=9,2Hz), 3,93 3H, s),
4,01 (1H, q, = 9,4 Hz), 6,37
(1H, brs), 6,77 (1H, d, T = 8,6

- Hz), 7,56 (1H, dd, ] = 8,6, 2,4
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Hz), 8,15 (1, d,J = 2,4 Hz).

(4,6-diflo-2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-

carboxylic

‘Bang 34
RefNo. | Str. Tén hoa hoc PD.
8-36 o, § | Axit (3S*,4R*)-4- 'H-NMR (400MHz, DMSO-
o E;rd”“ (4-axetamit-2,6- | dg) 8 2,05 3H, ), 3,26 (1H, t,
Me)Lﬁ F diflophenyl)-2- J=95Hz),344 (1H, d,J =
oxopyrolidin-3- 9.8 Hz), 3,57 (IH, t, J = 9,5
carboxylic Hz), 4,16 (1H, q, J = 9,5 Hz),
7,30 (2H, d, J = 11,0 Hz), 8,21
(1H, s), 10,30 (1H, s), 12,80
(1H, brs).
8-37 Axit (3S*,4R*)-4- | "TH-NMR (400MHz, CDCl;) &
{4-[(tert- 1,49 (9H, s), 3,25 (3H, s),
butoxycarbonyl)(m | 3,58 (1H, t,J =9,5 Hz), 3,70
etyl)amino]-2,6- (1H, t,J=9,2 Hz), 3,84 (1H,
diflophenyl }-2- d,J=11,0Hz),4,34 (1H, q,J
oxopyrolidin-3- =9,8 Hz), 6,16 (1H, brs), 6,94
carboxylic (2H, d, J =10,4 Hz).
8-38 Axit (3S*,4R*)-4- | '"H-NMR (400MHz, DMSO-

de) 8 3,17-3,26 (3H, m), 3,42
(1H, d, J =10,4 Hz), 3,54
(1H,t,J=9,2 Hz), 4,14 (1H,
q,J=9,6 Hz), 4,63 2H, t,J =
8,6 Hz), 6,64 (1H,d, J=11,0
Hz), 8,19 (1H, s), 12,53 (1H,
brs).
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8-39 Axit (3S*,4R*)-4- | '"H-NMR (400MHz, DMSO-
(6-flo-2,3-dihydro- | dg) 6 1,97-2,04 (2H, m), 2,76-
1H-inden-5-yl)-2- | 2,84 (4H, m), 3,18 (1H, t, J =
oxopyrolidin-3- 9,2 Hz), 3,47 (1H, d, J] = 9,8
carboxylic Hz), 3,55 (1H, t, ] = 8,6 Hz),

3,98-4,05 (1H, m), 7,03 (1H,
d,J=11,0Hz), 7,28 (1H, d, J
= 7,3 Hz), 8,08 (1H, s), 12,71
(1H, brs).

8-40 Axit (3S*,4R*)-4- | 'H-NMR (400MHz, CDCl3) §
(1-benzyl-6- 2,93-2,97 (2H, m), 3,43-3,51
floindolin-5-yl)-2- | (3H, m), 3,68—3,78 (2H, m),
oxopyrolidin-3- 3,97 (1H, q,J=9,2 Hz), 4,26
carboxylic (2H, s), 6,15 (1H, br), 6,28

(1H, d,J=12,2 Hz), 7,01
(1H, d, J=6,7 Hz), 7,30-7,38
(5H, m).

Béng 35

Ref.No. | Str. Tén hda hoc P.D.

8-41 Axit (3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-

(3,5-diflopyridin-4-
yl)-2-oxopyrolidin-

3-carboxylic

de) 63,28 (1H, t, T = 9,2 Hz),
3,43 (1H, d,J = 9,2 Hz), 3,64
(1H, t, ] =9,5 Hz), 4,30 (1H,
q,J=8,8 Hz), 8,18 (1H, 3),

8,51 (2H, s), 13,00 (1H, brs).

- Vi du tham khéo 8-42
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Axit (3S*,4R*)-4-(6-flo-1-hydroxy-2,3-dihydro-1H-inden-5-y1)-2-oxopyrolidin-3-
carboxylic
Dung dich nuéc natri hydroxit 2 mol/l (0,44 ml) dugc bd sung vao dung

dich chira metyl este cua axit (3S*,4R*)-4-{1-[(tert-butyldimetylsilyl)oxy]-6-flo-
2,3-dihydro-1H-inden-5-y1}-2-oxopyrolidin-3-carboxylic (180 mg) trong metanol
(0,88 ml) dé tao ra dung dich phan tng. Dung dich phan @ng ndy dugc khudy &
nhiét d6 60°C trong 2 gid. Axit clohydric 1 mol/l duge bd sung vao dung dich
phan ting nay dé 1am cho dung dich phan ung axit (d6 pH: 1), va dung dich phan
tmg nay dugc khudy & nhiét do trong phong trong 1 gidy, va chiét bang etyl axetat.
Lé6p hitu co duge rira lién tiép bang nude va nuwée mudi, va lam kho bang natri
sulfat khan. Dung méi dugc loai bé, va san phdm thd dugc rira bang dung dich
hén hop chira etyl axetat va metanol theo ty 18 6 : 1, d thu dugc hop chét néu &
dé muc nay dudi dang chit rdn mau tring (110 mg).
'H-NMR (400MHz, DMSO-d¢) & 1,74-1,81 (1H, m), 2,29-2,36 (1H, m), 2,61-2,69
(1H, m), 2,81-2,87 (1H, m), 3,19 (1H, t, J = 9,2 Hz), 3.49 (1H, d, J = 10,4 Hz),

3,56 (1H, t, ] = 9,2 Hz), 4,04 (1H, q, J = 9,2 Hz), 4,99 (1H, q, ] = 6,7 Hz), 5,32
»'(lH, d, J=5,5Hz), 7,06 (1H, d, ] = 10,4 Hz), 7,30 (1H, d, J = 7,3 Hz), 8,11 (1H,
s), 12,69 (1H, brs).

Vi du tham khao 9-1
0]
MeO,C.{
N-Me

MeO
Metyl este cua axit (4R*)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-

carboxylic

Sulfuryl clorua (200 pl) durge bd sung vao dung dich chira metyl este cua
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axit (-)-(35*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic (250 mg)
trong tetrahydrofuran (5 ml) duéi méi truong khi agon dé tao ra dung dich phan
ng. Dung dich phan {mg nay dugc khudy & nhiét do trong phong trong 2 gio.
Dung dich nudc natri hydro cacbonat bdo hda dugc bd sung vao dung dich phan
{ng nay dong thoi 1am lanh bang nudc d4, va dung dich phan Ging nay dugc chiét
bing etyl axetat. L6p hitu co duge rira bing nude va nude mudi, va 1am kho bang
natri sulfat khan. Dung mdi duoc loai bo dudi ap sut giam, va sau do, cin dugc
tinh ché bang cach sic ky cot silicagel (etyl axetat : hexan =9 : 1 tiép theo 1a etyl
axetat), dé thu dugc metyl este cla axit (4R*)-3-clo-4-(4-metoxyphenyl)2-
oxopyrolidin-3-carboxylic dudi dang hop chit trung gian.

-Dung dich chira metyl este cua axit (4R*)-3-clo-4-(4-metoxyphenyl)2-
oxopyrolidin-3-carboxylic thu dugc (222 mg) trong N,N-dimetylformamit (3,4
ml), natri hydrua (56 mg, 60% trong diu) duoc bd sung vao ddng thoi 1am lanh
bing nudc da dé thu dugc dung dich phan tng. Dung dich phan Ung nay dugc
khudy trong 5 phit, sau d6, iodometan (97 pl) duoc bd sung vao, va dung dich
phan tmg nay dugc khudy & nhiét do trong phong trong 1 gid. Axit clohydric 1
mol/l duge bd sung vao dung dich phan tmg nay, va hén hop nay dugc chiét bang
etyl axetat. L6p hitu co duoc rira lién tiép bén.g nuéc va nude mudi, va lam khod
bang natri sulfat khan. Dung mdi dugc loai bé dudi &p suét giam, va sau do, cin
duoc tinh ché biang cach sic ky cot silicagel (etyl axetat : hexan=9 : 1 tiép theo 1a
etyl axetat), dé thu dwgc hop chit néu & d muc nay duéi dang chét rin mau tring
(184 mg).

'H-NMR (400MHz, CDCl3) & 3,07 3H, s), 3,50 (3H, s), 3,61-3,65 (1H, m), 3,80
(3H, s), 3,88-3,99 (2H, m), 6,88 (2H, d, ] = 8,5 Hz), 7,23 (2H, d, J = 8,5 Hz).

Vi du tham khéo 9-2
(0]

MeOZC ¢l
N—-Me
MeO ::

Metyl este cua axit (4S*)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
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carboxylic

Phuong phép giéng nhu trong vi du tham khéo 9-1 dwoc thuc hién bang
cich st dung metyl este cua axit (+)-(3R*,4S*)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-carboxylic thay cho metyl este cua axit (-)-(3S*,4R*)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-carboxylic d thu duoc hop chit néu & dé muc
nay.
'H-NMR (400MHz, CDCl5) & 3,07 3H, s), 3,50 (3H, s), 3,61-3,65 (1H, m), 3,80
(3H, s), 3,88-3,99 (2H, m), 6,88 (2H, d, J = 8,5 Hz), 7,23 (2H, d, ] = 8,5 Hz).

Vi du tham khao 9-3

MeO
Metyl este cua axit (1)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-

carboxylic
Phuong phap giéng nhu trong vi du tham khao 9-1 duge thuc hién bang
- cach sur dung metyl este cua axit (+)-trans-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic thay cho metyl este cia axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-carboxylic @ thu dugc hop chit néu & dé muyc nay.
‘ 'H-NMR (400MHz, CDCl5) & 3,07 (3H, s), 3,50 (3H, s), 3,61-3,65 (1H, m), 3,80
(3H, s), 3,88-3,99 (2H, m), 6,88 (2H, d, ] = 8,5 Hz), 7,23 (2H, d, ] = 8,5 Hz).

Vi du tham khao 10-1

MeQO~
Axit (35*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-carboxylic

Kim loai kém (595 mg) va axit axetic (0,3 ml) dugc bd sung vao dung dich
chta metyl este clda axit (4R*)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-carboxylic (184 mg) trong metanol (11 ml) d tao ra dung dich
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phan Gng. Dung dich phan {mg nay dugc khudy & nhiét do trong phong trong 1
gio. Dung dich phan tmg nay dugc loc qua Xelit dé loai bd chit khong tan, va
dung mdi dugc loai bé dudi dp sudt giam. Dung dich nuée natri hydro cacbonat
bao hoa dugce bd sung vio cin, va hdn hop nay duoc chiét bing etyl axetat. Lop
hiru co duge rira bang axit clohydric 1 mol/l va nude mubdi, va lam kho bang natri
sulfat khan. Dung méi dugc loai bo dudi 4p suit giam, va sau d6, cin dugc tinh
ché bang cach sic ky cot silicagel (hexan tiép theo 1a etyl axetat : hexan = 1 : 1),
dé thu dugc metyl este cia axit (3 S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-carboxylic du6i dang hop chét trung gian.

Dung dich nuéc natri hydroxit 2 mol/l (0,57 ml) dugc bd sung vao dung
dich chra metyl este cua axit (3S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-carboxylic thu duoc (130 mg) trong metanol (2,8 ml) dé tao ra
dung dich phan tmg. Dung dich phan tmg nay dugc khudy & nhiét do 70°C trong 1
gio. Axit clohydric 1 mol/l dugc bd sung vao dung dich phan tmg nay dé 1am cho
dung dich phan tng axit (46 pH: 1), va hdn hop niy dugc chiét bing etyl axetat.
~ Lép hiru co dugc rira lién tiép bang nude va nude mudi, va lam khod bing natri
sulfat khan. Dung méi dugc loai b dudi 4p sudt giam, va san phdm thd duge rira
Béng etyl axetat-diisopropyl ete, dé thu dugc hop chat néu & dé muc nay dudi
dang chit rin mau tring (133 mg).

- 'H-NMR (400MHz, DMSO-dq) & 2,78 (3H, s), 3,27-3,34 (1H, m), 3,45 (1H, d, ] =
10,3 Hz), 3,65 (1H, t, J = 8,8 Hz), 3,70-3,77 (1H, m), 3,72 (3H, s), 6,89 (2H, d, J
=8,5Hz), 7,24 (2H, d, J = 8,5 Hz), 12,70 (1H, brs).

Vi du tham khéo 10-2
O

HO,C
N-Me
MeO :

Axit (3R*,45%*)-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-carboxylic
Phuong phép giéng nhu trong vi du tham khao 10-1 dwogc thuc hién bing
cich sir dung metyl este cia axit (4S*)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-
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oxopyrolidin-3-carboxylic thay cho metyl este cua axit (4R*)-3-clo-4-(4-
metoxyphenyl)- 1-metyl-2-oxopyrolidin-3-carboxylic dé thu dugc hop chit néu &
dé muc nay.

'H-NMR (400MHz, DMSO-dq) & 2,78 (3H, ), 3,27-3,34 (1H, m), 3,45 (1H,d,J =
10,3 Hz), 3,65 (1H, t, ] = 8,8 Hz), 3,70-3,77 (1H, m), 3,72 (3H, s), 6.89(2H, d, ] =
8,5 Hz), 7,24 (2H, d, J = 8,5 Hz), 12,70 (1H, brs).

Vi du tham khao 10-3

MeO

(*)-trans

“Axit (£)-trans-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-carboxylic
Phuong phap giéng nhu trong vi du tham khéo 10-1 duge thuc hién bing
- cach sir dung metyl este clia axit (+)-3-clo-4-(4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-carboxylic thay cho metyl este cua axit (4R*)-3-clo-4-(4-
' m'etoxyphenyl)-1-mety1-2-oxopyrolidin-3—carboxylic & thu dugc hop chit néu &
“dé muc nay.
"H-NMR (400MHz, DMSO-dg) 6 2,78 (3H, s), 3,27-3,34 (1H, m), 3,45 (1H, d, T =
10,3 Hz), 3,65 (1H, t, J = 8,8 Hz), 3,70-3,77 (1H, m), 3,72 (3H, s), 6.89 (2H, d, J
=8,5Hz), 7,24 (2H, d, ] = 8,5 Hz), 12,70 (1H, brs).

Vi du tham khao 11-1

o]
CbzHN,,

NH

MeO
Benzyl este cua axit (-)-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-

yl]carbamic
~ Trietylamin (3,95 ml) va diphenylphosphoryl azit (6,2 ml) dwoc bd sung
vao dung dich chta axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-

-164-



24377

carboxylic (6,04 g) trong toluen (128 ml) dé tao ra dung dich phan émg. Dung dich
~ phan tig nay dugc khudy & nhiét d trong phong trong 4,5 gid. Nhiét do cla dung
dich phan tmg dugc gia nhiét 1én dén 80°C, va sau d6, dung dich phan ung nay
duogc khudy trong 30 phit. Ruou benzylic (13,3 ml) duge bd sung vao dung dich
phan tng ndy, va dung dich phan ung nay dugc khudy & nhiét do 120°C trong 5
gi&. Dung dich phan @ng nay duogc cd dudi ap sudt giam, va sau do, cin dugc tinh
ché bang céch sic ky cot silicagel (etyl axetat tiép theo 1a etyl axetat : metanol =
10 : 1), dé thu duogc hop chét néu & d&& muc nay duéi dang chét rin mau tring (6,3
8-

'H-NMR (400MHz, CDCL) & 3,36 (1H, t, J = 9,1 Hz), 3,49-3,70 (2H, m), 3,80
(3H, s), 4,42 (1H, dd, J = 11,5, 8,5 Hz), 5,07 (2H, s), 5,16 (1H, brs), 5,98 (1H,
brs), 6,89 (2H, d, J=7,9 Hz), 7,22 (2H, d, J = 7,9 Hz), 7,20-7,40 (5H, m).
[a]D27=-79 (c 0,17, EtOH)

Vi du tham khéo 11-2
0]

CbzHN
NH
MeO :

Benzyl este clia axit (+)-[(3R*,4S*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]carbamic

Phuong phép giéng nhu trong vi du tham khéo 11-1 dugce thyuc hién bang
cach str dung axit (+)-(3R*,45%)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic thay cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic dé thu dugc hop chit néu & d& muc nay.
'H-NMR (400MHz, CDCLy) & 3,36 (1H, t, J = 9,1 Hz), 3,49-3,70 (2H, m), 3,80
(3H, s), 4,42 (1H, dd, J = 11,5, 8,5 Hz), 5,07 (2H, s), 5,16 (1H, brs), 5,98 (1H,
brs), 6,89 (2H, d, J = 7,9 Hz), 7,22 (2H, d, ] = 7,9 Hz), 7,20-7,40 (5H, m).
[a]D27=+81 (c 0,16, EtOH)

" Vi du tham khao 12-1
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CbzHN,,

MeO F
Benzyl este cia axit (-)-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-

'yl]carbamic

Trietylamin (1,0 ml) va diphenylphosphoryl azit (1,5 ml) dugc bd sung vao
dung dich chira axit (3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-
~ carboxylic (1,6 g) trong hdn hop gdm toluen (63 ml) va axetonitril (10 ml) dé tao
ra dung dich phén tmg. Dung dich phén mg nay duoc khudy & nhiét do trong
phong trong 3 gid. Nhiét d6 ciia dung dich phan mg duoc gia nhiét 1én dén 80°C,
vasau d6, dung dich phan g nay dugc khudy trong 30 phut. Rugu benzylic (3,3
ml) duge bd sung vao dung dich phan tng nay, va dung dich phan tmg nay duoc
khudy & nhiét d6 110°C trong 3,5 gid. Etyl axetat dwoc bd sung vao dung dich
phan tmg nay, va hdn hop nay duoc rira lién tiép bing dung dich axit clohydric 1
mol/l, nuée, va nude mudi, va 1am khod béng natri sulfat khan. Dung méi dugc
loai bo duéi ap suét giam, va sau dd, cén dugc tinh ché béng cach séc ky cot
silicagel (hexan : etyl axetat =4 : 1 tip theo 14 etyl axetat: metanol =10 : 1), &
thu duge hop chit néu & dé muc nay dudi dang chét rdn mau tring (767 mg).
'H-NMR (400MHz,CDCl3) & 3,40 (1H, t, J = 8,6 Hz), 3,63-3,82 (2H, m), 3,79
(3H, s), 4,62 (1H, dd, J = 11,0, 8,6 Hz), 5,07 (2H, brs), 5,16 (1H, brs), 6,01 (1H,
brs), 6,58-6,73 (21, m), 7,25-7,33 (6H, m).

[a]D24=-134 (c 0,16, EtOH)

Phuong phép giéng nhu trong vi du tham khéo 12-1 duge thuc hién bang
cach sir dung axit carboxylic twong g dé thu dugc cac hop chat vi du tham khao
12-2 dn 12-4 sau. Céc clu trac va dir liéu phé ctia chung duoc thé hién trong
bang 36.

Bang 36

Ref.No Str. Tén hoa hoc P.D.
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12-2 CohN, O | Benzyl este cua| H-NMR (400MHzCDCl;)
NH | axit (-)-[(3S*,4R*)- | 3 3,48-3,62 (2H, m), 3,79
4-(2,6-diflo-4- (3H, s), 3,80-3,96 (1H, m),
MeO F metoxyphenyl)-2- | 4,67-4,75 (1H, m), 5,05
oxopyrolidin-3- (2H, s), 5,38 (1H, brd, J =
yl]carbamic 8,0 Hz), 6,42-6,53 (2H, m),
6,60 (1H, s), 7,26-7,36
(5H, m).
[a]D24= -107 (¢ 0,10,
EtOH)
12-3 CozHN,, o Benzyl este cua | H-NMR (400MHz,
NH | axit (-)-[(3S*,4R*)- | CDCl;) ¢ 3,05-3,25 (2H,
4-(6-flo-2,3- m), 3,37 (1H, t, ] =9,2 Hz),
o F dihydrobenzofuran | 3,55-3,80 (2H, m), 4,50-
-5-yl)-2- 4,65 (3H, m), 5,04-5,14
oxopyrolidin-3- (3H, m),5.83 (1H, s), 6,50
yl]carbamic (1H,d,J=10,4 Hz), 7,10-
7,22 (1H, m), 7,26-40 (5H,
m).
[a]D29 = -185 (¢ 0,16,
EtOH)
12-4 ChzHN, O Benzyl este cua | H-NMR (400MHz,
' NH | axit (-)-[(3S*,4R*)- | DMSO-d¢) 6 3,29-3,36
N= 4-(3-flo-5- (1H, m), 3,45 (1H, t,J =
VoG \ /F metoxypyridin-2- 8,9 Hz), 3,83 (3H, s), 3,91-

yl)-2-oxopyrolidin-

3-yl]carbamic

3,98 (1H, m), 4,38 (1H, t,J
=9,8Hz), 4,93 (1H,d,J =
12,8 Hz), 4,98 (1H,d, J =
12,8 Hz), 7,27-7,35 (5H,
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m), 7,40 (1H, dd, J = 11,6,
1,8 Hz), 7,61 (1H, d, ] =
8,6 Hz), 7,94 (1H, s), 8,20
(1H, d, T = 1,8 Hz).
[0]D29= -126 (c 0,12,
EtOH)

Vi du tham khao 13-1

MeO - F
(-)-(35*,4R*)-3-amino-4-(2,6-diflo-4-metoxyphenyl)pyrolidin-2-on

Paladi 10% trén cacbon (81 mg) dugc bd sung vao dung dich chta benzyl
este cua axit (-)-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-
yl]Jcarbamic (811 mg) trong etanol (30 ml) dé tao ra dung dich phan ung. Dung
dich phan tng niy dugc khudy du6i méi trudong khi hydro trong 2 gi¢. Dung dich
phan ung nay dugc loc qua Xelit, va dung mdi dugc loai bd dudi ap suét giam.
Cin dugc tinh ché bing cach sic ky cot silicagel (hexan : etyl axetat = 1 : 1 tiép
theo 1a etyl axetat: metanol = 9 : 1), dé thu dugc hop chit néu & dé muc nay dudi
dang chét rén mau trang (520 mg).

'H-NMR (400MHz,DMSO-d¢) & 3,22 (1H, t, J = 8,0 Hz), 3,34-3,43 (2H, m), 3,47
(1H, d, J=9,8 Hz), 3,76 (3H, s), 6,74 (2H, d, J = 11,0 Hz), 7,88 (1H, s).
[a]D24=-90 (c 0,11, EtOH)

Vi du tham khao 13-2

0]
HZN/»..
NH

\ /~F
MeO

(3S*,4R*)-3-amino-4-(3-flo-5-metoxypyridin-2-yl)pyrolidin-2-on
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Phuong phap gidng nhu trong vi du tham khao 13-1 duge thuc hién bang
cach sir dung benzyl este cta axit (-)-[(3S*,4R*)-4-(3-flo-5-metoxypyridin-2-yl)-
- 2-oxopyrolidin-3-yl]Jcarbamic thay cho benzyl este cta axit (-)-[(3S*,4R*)-4-(2,6-

 diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic d& thu dugc hop chit néu &
dé muc nay.

'H-NMR (400MHz, DMSO-de) 8 1,84 (2H, s), 3,22 (1H, t, J = 9,2 Hz), 3,40 (1H,
t,J =8,6 Hz), 3,51-3,58 (1H, m), 3,61 (1H, d, J = 9,8 Hz), 3,83 (3H, s), 7,41 (1H,
dd,J=11,9, 1,4 Hz), 7,77 (1H, s), 8,19 (1H, d, J = 1,4 Hz).

Vi du tham khao 14-1

0
BocHN,,

NH

MeO

Tert-butyl este cua axit (-)-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]carbamic

Trietylamin (2,64 ml) va diphenylphosphoryl azit (4,07 ml) dugc bd sung
vao dung dich chua axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
‘carboxylic (4,05 g) trong toluen (80 ml) dé tao ra dung dich phan mg thir nhét.
Dung dich phan {mg thir nhit nay dugc khudy & nhiét do trong phong trong 5 gio.
Nhiét d6 cuia dung dich phan tmg thir nhét duoc gia nhiét 1én dén 80°C, va sau do,
dung dich phan tng thtr nhat ndy dugc khudy trong 20 phut. Sau do, dung dich
phan tmg thtr nhit nay dugc ¢ dudi 4p suit giam. Dioxan (50 ml) va dung dich
axit clohydric 1 mol/l (50 ml) dugc bd sung vio cin dé tao ra dung dich phéan ung
thir hai. Dung dich phan g th hai ndy dugc khudy & nhiét d6 trong phong trong
30 phat. Dung dich phén mg th hai nay dugc c¢6 dudi 4p suit giam, nude (40 ml)
dugc bd sung vao, va hdn hop nay duoc rira bang dietyl ete. Lép nude duge cd
dudi 4p sudt giam, va metanol (77 ml), trietylamin (10 ml), va di-tert-butyl
dicacbonat (4,28 g) dugc bd sung vao cin dé tao ra dung dich phan Gng tha ba.
Dung dich phan tmg thir ba nay dugc khudy & nhiét d6 trong phong trong 3 gio.

Dung dich phan tmg thir ba niy dugc c6 dudi p suit giam, nude duge bd sung
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vao cin, va hdn hop nay duge chiét bing etyl axetat. L6p hitu co dugc rira bing
nude mudi, va lam kho bing natri sulfat khan. Dung méi dugc loai bd dudi ap
sudt giam, va san phdm thé duoc ria bang clorofom, dé thu dugc hop chit néu &
dé muc nay du6i dang chit rin mau trang (2,97 g).

'H-NMR (400MHz, CDCL3) & 1,33 (9H, s), 3,10-3,17 (1H, m), 3,37-3,45 (2H, m),
3,71 3H, s), 4,12 (1H, t,J = 7,0 Hz), 6,87 (2H, d, ] = 8,6 Hz), 7,07 (1H, d, ] = 9,2
Hz), 7,23 (2H, d, J = 8,6 Hz), 7,83 (1H, brs).

[a]D27=-64 (c 0,14, EtOH)

Vi du tham khao 14-2

(&)-trans

Tert-butyl este cua axit (£)-trans-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]jcarbamic

Phuong phép gidng nhu trong vi du tham khao 14-1 dugc thuc hién bing
cach sir dung axit (+)-trans-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic thay
cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic d& thu
dugc hop chit néu & dé muc nay.
'H-NMR (400MHz, CDCl3) § 1,33 (9H, s), 3,10-3,17 (1H, m), 3,37-3,45 (2H, m),
3,71 3H, s), 4,12 (1H, t, ] = 7,0 Hz), 6,87 (2H, d, J = 8,6 Hz), 7,07 (1H, d, ] =9,2
Hz), 7,23 (2H, d, J = 8,6 Hz), 7,83 (1H, brs).

Vi du tham khao 15-1

BocHN,,

MeO

Tert-butyl este cuia axit [(35*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-

yl]éarbamic
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Dung dich chira tert-butyl este cia axit (-)-[(3S*,4R*)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yljcarbamic (181 mg) trong N,N-
dimetylformamit (0,9 ml) va dung dich chira etyl iodua (50 pl) trong
tetrahydrofuran (1,2 ml) dugc bd sung vao dung dich chira natri hydrua (42 mg,
60% trong dAu) trong tetrahydrofuran (2,3 ml) déng thoi lam lanh, va hdn hop nay
duoc khudy & nhiét do trong phong trong 4 gid. Nude duge bd sung vao hdn hop
phan tmg nay, va hdn hop nay duoc chiét bang etyl axetat. Lop hitu co dugc rira
bang nude mudi, va 1am kho biang natri sulfat khan. Dung méi dwoc loai bd duéi
ap suat giam, va sau d6, can dugc tinh ché bang cach sic ky cot silicagel (etyl
axetat : hexan = 4 : 1), dé thu dugc hop chit néu & d& muc nay dudi dang chét rén
mau tring (65 mg).

'H-NMR (400MHz, CDCL;) & 1,17 (3H, t, J = 7,4 Hz), 1,38 (9H, s), 3,31-3,60
(5H, m), 3,80 (3H, s), 4,30 (1H, t, J = 9,2 Hz), 4,84 (1H, brs), 6,89 (2H, d, ] = 8,6
Hz), 7,25 (2H, d, J = 8,6 Hz).

Vi du tham kha;lo 15-2
o

BocHN,, /[(

N >CO,Et
MeO’

Etyl este cua axit 2-{(3S*,4R*)-3-[(tert-butoxycarbonyl)amino]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl } axetic

Phuong phép giéng nhu trong vi du tham khao 15-1 dugc thuc hién bing
cach str dung etyl este cuia axit bromoaxetic thay cho etyl iodua lam tac nhén alkyl
hoa dé thu duge hop chit néu & dé muyc nay.
'H-NMR (400MHz, CDCL) & 1,30 (3H, t, J = 7,3 Hz), 1,39 (9H, s), 3,50-3,65
(3H, m), 3,80 (3H, s), 3,96 (1H, d, J = 17,8 Hz), 4,21 (2H, q, ] = 7,3 Hz), 4,31
(1H, d, J = 17,8 Hz), 4,34 (1H, t, ] = 8,6 Hz), 4,87 (1H, brs), 6,89 (2H, d, T = 8,6
Hz), 7,25 (2H, d, ] = 8,6 Hz).

Vi du tham khao 15-3
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Etyl este cua axit 2-{(3S*,4R*)-3-[(tert-butoxycarbonyl)amino]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl} propionic

Phuong phép gidng nhu trong vi du tham khao 15-1 duge thuc hién bing
cach str dung etyl este ctia axit 2-bromopropionic thay cho etyl iodua lam tic nhan
" alkyl héa dé thu dugc hop chit néu & d& muc nay.
'H-NMR (400MHz, CDCl5) & 1,27-1,48 (15H, m), 3,29-3,80 (3H, m), 3,80 (3H,
s), 4,15-4,31 (3H, m), 4,57 (0,5H, brs), 4,80 (0,5H, brs), 4,88-4,99 (1H, m), 6,88
(2H, d, J = 8,6 Hz), 7,25 (2H, d, ] = 9,2 Hz).

Vi du tham khao 16-1
0

BocHN,,

N"_otBs

MeO (£)-trans

Tert-butyl este cua axit (f)-trans-({1-{2-[(tert-butyldimetylsilyl)oxy]etyl}-4-(4-
metoxyphenyl)-2-0xopyrolidin—3-yl)carbamic

Natri hydrua (141 mg, 60% trong dau) dugc bd sung vao dung dich chira
tert-butyl este cia axit ()-trans-(4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl)carbamic (1,03 g) va (2-bromoetoxy)(tert-butyl)dimetylsilan (1,44 ml) trong
N,N-dimetylformamit (10 ml), theo mét vai ph?m déng thoi 1am lanh dé tao ra
dung dich phan tng. Dung dich phan tg nay dugc khudy & nhiét do trong phong
trong 2 gid. Dung dich nuéc amoni clorua bio hoa duge bé sung vao dung dich
phan @mg nay, va hdn hop nay dugc chiét bang etyl axetat. Lop hitu co duge ria
lién tiép bing nudc va nude mudi, va lam khod bing natri sulfat khan. Dung méi
dugc loai bo dudi p suat giam, va sau d6, can duge tinh ché bang cach sic ky cot
silicagel (hexan : etyl axetat =3 : 1), dé thu dugc hop chit néu & dé muc nay dudi

dang dau khong mau (1,1 g).
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'H-NMR (400MHz, CDCl;) & 0,06 (6H, s), 0,89 (9H, s), 1,37 (9H, s), 3,30-3,47
(2H, m), 3,52 (1H, t, J = 9,7 Hz), 3,57-3,64 (1H, m), 3,71 (1H, t, J = 9,1 Hz),
3,76-3,80 (2H, m), 3,80 (3H, s), 4,33 (1H, t,J = 9,4 Hz), 4,81 (1H, brs), 6,89 (2H,
d,J=8,8 Hz), 7,22 (2H, d, J = §,8 Hz).

Vi du tham khdo 17-1

C)Me Me
- N° "CO,Et

BocHN,,

- MeO
Etyl este cua axit 2-{(3S*,4R*)-3-[(tert-butoxycarbonyl)amino]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}-2-metylpropionic

Lithi hexametyldisilazit (3,8 ml, dung dich tetrahydrofuran 1,3 mol/l) dugc
bb sung vao dung dich chira etyl este ciia axit 2-{(3S* ,4R*)-3-[(tert-
butoxycarbonyl)amino]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-yl}axetic (384 mg)
trong tetrahydrofran (10 ml) & nhiét d6 -78°C, d tao ra dung dich phéan tng.
Dung dich phan tmg nay dugc khudy trong 30 phut. Metyl iodua (0,31 ml) duoc
bd sung vao dung dich phan (mg nay, nhiét 4§ duoc gia nhiét 1én dn nhiét do
trong phong, va dung dich phan g niy dugc khudy trong 24 gid. Dung dich
nuéce axit xitric 10% dugc bd sung vao dung dich phan tmg nay, va hén hop nay
duoc chiét bang etyl axetat. Lép hitu co duoc rira lién tiép bang nudc va nude
mubi, va lam kho b%mg natri sulfat khan. Dung méi dugc loai bd dudi ap sut
giam, va sau d6, cin dugce tinh ché bang cach séc ky cot silicagel (etyl axetat :
hexan = 4 : 1 tiép theo 14 etyl axetat), dé thu duogc hop chét néu & d& muc nay dudi
dang chét rin mau tring (222 mg).

"H-NMR (400MHz, CDCl;) & 1,29 (3H, t, J = 7.4 Hz), 1,36 (9H, s), 1,50 (3H, s),
1,57 (3H, s), 3,34-3,42 (2H, m), 3,70-3,77 (1H, m), 3,80 (3H, s), 4,20 2H, q, J =
7,4 Hz), 4,36 (1H, t, J = 10,4 Hz), 4,83 (1H, brs), 6,89 (2H, d, J = 8,6 Hz), 7,25
(2H, d, J = 8,6 Hz).

Vi du tham khao 17-2
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O
CbzHN,, Me
2. N Me
CO,Et

F
o

Etyl este cua axit 2-((3S*,4R*)-3-{[(benzyloxy)carbonyl]amino}-4-(6-flo-2,3-
dihydrobenzofuran-5-yl)-2-oxopyrolidin-1-yl)-2-metylpropanoic

Phuong phép gidng nhu trong vi du tham khao 17-1 duge thuc hién bing
cach str dung etyl este cda axit 2-((3S*,4R*)-3-{[(benzyloxy)carbonyl]amino}-4-
(6-flo-2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-1-yl)axetic thay cho tert-butyl
este cia axit (-)-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic dé
~ thu duoc hop chét néu & d& muc nay.
'H-NMR (400MHz, CDCl3) & 1,28 (3H, t, ] = 7,0 Hz), 1,50 (3H, s), 1,56 (3H, s),
3,10-3,22 (2H, m), 3,37 (1H, t, J = 9,2 Hz), 3,52-3,66 (1H, m), 3,69-3,80 (1H, m),
4,20 (2H, q, J = 7,0 Hz), 4,57-4,65 (1H, m), 4,60 (2H, t, J = 8,6 Hz), 5,00-5,13
(3H, m), 6,51 (1H, d, J = 10,4 Hz), 7,17-7,23 (1H, m), 7,28-7,36 (5H, m).

Vi du tham khao 18-1

C)Me Me

BocHN,, OH

MeO
Tert-butyl este cia axit [(3S*,4R*)-1-(1-hydroxy-2-metylpropan-2-yl)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic

Lithi bohydrua (1,5 ml, dung dich tetrahydrofuran 3 mol/l) dugc bd sung
vao dung dich chira etyl este cua axit 2-{(3S*,4R*)-3-[(tert-
butoxycarbonyl)amino]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-y1}-2-
metylpropionic (421 mg) trong tetrahydrofran (10 ml) dong thoi 1am lanh bing
nuée d4, dé tao ra dung dich phan tng. Dung dich phan tmg nay duoc khudy &
nhiét d6 trong phong trong 2 gid. Dung dich nuée axit xitric 10% duogc bd sung
vao dung dich phan @mg nay, va hdn hop nay duoc chiét bing etyl axetat. Lép hitu

co dugc rira lién tiép bang nudc va nude muoi, va lam khod bang natri sulfat khan.
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Dung méi duogc loai bo dudi ép suét giam, va sau d9d, cin dugc tinh ché béng cach
sdc ky cot silicagel (etyl axetat : hexan =4 : 1), d thu duoc hop chét néu & dé
muc ndy dudi dang chit rin mau tring (88 mg).

"H-NMR (400MHz, CDCl;) & 1,30 (3H, s), 1,31 (3H, s), 1,40 (9H, s), 3,28-3,39
(2H, m), 3,65-3,75 (2H, m), 3,81 (3H, s), 3,92 (1H, brs), 4,32 (1H, t, ] = 9,2 Hz),
4,57 (1H, brs), 4,86 (1H, brs), 6,89 (2H, d, J = 8,6 Hz), 7,22 (2H, d, ] = 8,6 Hz).

Vi du tham khéo 19-1

Benzyl este cta axit [(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metyl-2-
oxopyrolidin-3-yl]carbamic

Kali tert-butoxit (60 mg) va iodometan (33 pl) durge bd sung vao dung dich
chira benzyl este cua axit (-)-[3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]carbamic (200 mg) trong N,N-dimetylformamit (5,3 ml) dong
thoi 1am lanh bing nuéc d4, dé tao ra dung dich phan tng. Dung dich phén Umg
nay duge khudy trong 2 gid. Dung dich nudc amoni clorua bio hoa dugce bd sung
vao dung dich phan tmg nay, va hdn hop nay dugc chiét bing etyl axetat. Lé6p hitu
co dugce rira bing nuréc mudi, va lam khd bing natri sulfat khan. Dung mdi dugc
loai bd dudi 4p sudt giam, va sau d6, can duge tinh ché bang cach sic ky cot
silicagel (hexan : etyl axetat =4 : 1 tiép theo 1a etyl axetat), dé thu dugc hop chit
néu & d& muc nay dudi dang chit rin mau tring (100 mg).
'H-NMR (400MHz,CDCL3) & 2,95 (3H, s), 3,40-3,62 (2H, m), 3,77 (3H, s), 3,80-
3,84 (1H, m), 4,57-4,67 (1H, m), 5,04 (2H s), 5,20 (1H, brs), 6,40-6,51 (2H, m),
7,26-7,33 (5H, m).

Phuong phap giéng nhu trong vi du tham khéo 19-1 dwoc thuc hién bing
cach sir dung tic nhan alkyl héa twong ung dé thu dugc cac hop chét vi du tham
khao 19-2 dén 19-9 sau. Céc cdu tric va dit liéu phd cia ching dugc thé hién

trong cc bang tir 37 dén 39.
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Béang 37
Ref.No Str. Tén héa hoc P.D.
19-2 Benzyl este ciia | 'H-NMR (400MHz,
axit [(3S*,4R*)-4- | CDCl;3) 80,94 (3H,t,J =
(2,6-diflo-4- 7,3 Hz), 1,52-1,65 (2H, m),
metoxyphenyl)-2- | 3,20-3,35 (1H, m), 3,36-
0xo-1- 3,63 (3H, m), 3,65-3,85
propylpyrolidin-3- | (1H, m), 3,77 (3H, s), 4,63-
yl]carbamic 4,70 (1H, m), 5,03 (2H, s),
5,21 (1H, brs), 6,42-6,52
(2H, m), 7,25-7,35 (SH, m).
19-3 Benzyl este ciia| H-NMR (400MHz,
N\ axit [(3S*,4R*)-1- | CDCl;) 63,30-3,47 (2H,
= | benzyl-4-(2,6- m), 3,73-3,82 (1H, m), 3,75
diflo-4- (3H,s),4,50 (1H, d,J =
metoxyphenyl)-2- | 14,7 Hz), 4,61 (1H, d, J =
oxopyrolidin-3- 15,3 Hz), 4,70 (1H, t, J =
yl]carbamic 9,8 Hz), 5,04 (2H, d, J =
11,2 Hz), 5,27 (1H, brs),
6,42 (2H, d, ] = 10,4 Hz),
7,26-7,37 (10H, m).
19-4 Benzyl este cia | H-NMR (400MHz,

axit [(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
ox0-1-(pyridin-3-
ylmetyl)pyrolidin-

3-yl]carbamic

CDCl;) 83,56 (2H, t,J =
8,0 Hz), 3.76-3,95 (4H, m),
4,61-4,79 (3H, m), 5,03-
5,08 (2H, m), 5,26 (1H,
brs), 6,42 (2H, d, ] =9,8
Hz), 7,20-7,31 (7H, m),
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7,71 (1H, brs), 8,54 (1H, d,
J=4,9 Hz).

Bang 38
Ref No Str. Tén hoéa hoc P.D.
19-5 Etyl este cua axit | 'H-NMR (400MHz,
2-((3S*,4R*)-3- DMSO-dg) & 1,30 (3H, t,J
{[(benzyloxy)carbo | = 7,3 Hz), 3,47-3,60 (1H,
nyl]amino}-4-(2,6- | m), 3,70-3,95 (2H, m), 3,78
diflo-4- (3H, s), 4,06 (1H, d,J =
metoxyphenyl)-2- | 17,8 Hz), 4,22 2H, q,J =
oxopyrolidin-1- 7,3 Hz), 4,22-4,27 (1H, d,J
yl)axetic =17,8 Hz) 4,76 (1H, t,J =
9,2 Hz), 4,98-5,10 (2H, m),
5,19 (1H, brs), 6,40-6,55
(2H, m), 7.26-2,36 (SH, m).
19-6 Etyl este clia axit | 'H-NMR (400MHz,

2-((3S*,4R*)-3-
{[(benzyloxy)carbo
nyl]amino }-4-(6-
flo-2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-1-

yl)axetic

CDCL;) 6 1,29 B3H, t,J =
7,1 Hz), 3,09-3,23 (2H, m),
3,49-3,59 (1H, m), 3,59-
3,76 (2H, m), 3,98 (1H, d,J
=17,7Hz), 4,11-4,31 (1H,
m), 4,21 2H, q,J=7,1
Hz), 4,58-4,66 (3H, m),
5,00-5,20 (1H, m), 5,08
(2H, s), 6,51 (1H, d,J =
11,0 Hz), 7,10-7,20 (1H,
m), 7,26-7,36 (SH, m).

-177-




24377

19-7 Benzyl este cia | 'H-NMR (400MHz,
axit [(3S*,4R*)-1- | CDCl3) & 0,22-0,26 (2H,
(xyclopropylmetyl) | m), 0,52-0,57 (2H, m),
-4-(6-flo-2,3- 0,85-0,99 (1H, m), 3,09
dihydrobenzofuran | (1H, dd, J = 13,9, 7,3 Hz),
-5-yl)-2- 3,10-3,22 (2H, m), 3,37
oxopyrolidin-3- (1H, dd, J = 13,9, 7,0 Hz),
yl]carbamic 3,43 (1H, t,J=9,2 Hz),
3,55-3,77 (2H, m), 4,58-
4,64 (3H, m), 5,02-5,17
(3H, m), 6,52 (1H, d,J =
11,0 Hz), 7,10-7,22 (1H,
m), 7,28-7,36 (SH, m).
Béang 39
Ref.No Str. Tén hda hoc P.D.
19-8 — 0 Benzyl este cia | H-NMR (400MHz,
N— |axit [(3S*,4R*)-1- | CDCl) 6 3,14-3,19 (2H,
- (xyanometyl)-4-(6- | m), 3,48—3,54 (1H, m),
© flo-2,3- 3,70-3,80 (2H, m),
dihydrobenzofuran | 4,23—4,27 (1H, m),
-5-yl)-2- 4,44-4,52 (2H, m), 4,62
oxopyrolidin-3- (2H, t,1=9,1 Hz),
yljcarbamic 5,06-5,13 (3H, m),
6,52—6,54 (1H, m),
7,09-7,12 (1H, m,),
7,32—-7,34 (SH, m).
19-9 Benzyl este cta| H-NMR (400MHz,

axit {(3S*4R*)-4-

CDCl3) 6 2,53 (3H, s),
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(6-flo-2,3-
dihydrobenzofuran
-5-yl)-1-[(5-metyl-

1,3,4-oxadiazol-2-

3,12-3,16 (2H, m),
3,43-3,47 (1H, m),
3,67-3,73 (2H, m),
4,57-4,66 (4H, m),

yl)metyl]-2-

oxopyrolidin-3-

4,80~4,84 (1H, m), 5,07
(2H, s), 5,42 (1H, br), 6,59
(1H, d, ] = 10,9 Hz),
7,13-7,14 (1H, m),
7,27-7,32 (5H, m).

yl}carbamic

Vi du tham khao 19-10

CbzHN,,

MeO
Benzyl este cia axit {(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
[(metylthio)metyl]-2-oxopyrolidin-3-yl}carbamic

Clometyl metyl sulfua (73 pL), tetrabutylamoni iodua (12 mg), va kali tert-
bu_tox_it (86 mg) dugc bd sung vao dung dich chta benzyl este cla axit
[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic (120 rhg)
trong N,N-dimetylformamit (3,2 ml) déng thoi 1am lanh bing nudc d4, dé tao ra
dung dich phan tng. Dung dich phan tmg nay dugc khudy & nhiét do trong phong
trong 4 gid. Dung dich nuéc amoni clorua bio hoa duge bd sung vao dung dich
phan mg nay, va hdn hgp nay dugc chiét bang etyl axetat. Lép hitu co dugc rira
lién tiép bang nudc va nude mudi, va lam kho bang natri sulfat khan. Dung méi
dugec loai bo dudi ap suét giam, va sau d6, cin dugce tinh ché b%mg céch séc ky cot
silicagel (hexan : etyl axetat =9 : 1 tiép theo 1a 1 : 1), d& thu duogc hop chét néu &
dé muyc nay (56 mg).
'H-NMR (400MHz, CDCls) & 2,14 (3H, brs), 3,60-3,69 (2H, m), 3,78 (3H, s),
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3,85-3,93 (1H, m), 4,49 (2H, s), 4,58-4,66 (1H, m), 5,03 (1H, d, T = 12,2 Hz), 5,09
(1H, d, J = 12,2 Hz), 5,20 (1H, brs), 6,48 (2H, d, ] = 9,8 Hz), 7,28-7,34 (5H, m).

Vi du tham khao 19-11

Benzyl este cua axit [(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxo-1-
~ (sulfamoylmetyl)pyrolidin-3-yl]carbamic

Phuong phép giéng nhu trong vi du tham khéo 19-10 duge thye hién biang
cach st dung 1-clometansulfonamit thay cho clometyl metysulfua dé thu dwogc
hop chit néu & d& muc nay.
'H-NMR (400MHz, CDCl;) & 3,60-3,70 (1H, m), 3.78 (3H, s), 4,21-4,24 (4H, m),
5,05 (1H, d, J = 12,2 Hz), 5,11-5,17 (2H, m), 5,29 (2H, brs), 5,63 (1H, brs), 6,48
(2H, d, 1= 10,4 Hz), 7,29-7,38 (5H, m).

Vi du tham khao 19-12

CbzHN,,

MeO
Benzyl este cua axit {(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
[(metylsulfonyl)metyl]-2-oxopyrolidin-3-yl} carbamic

Axit meta-cloperoxybenzoic (79 mg) dugc bd sung vao dung dich chira
benzyl este cia axit {(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
[(metylthio)metyl]-2-oxopyrolidin-3-yl}carbamic (56 mg) trong diclometan (2,2
ml) ddng thoi 1am lanh bing nuéc da dé tao ra dung dich phéan ung. Dung dich
phan tmg nay dugc khudy & nhiét d6 trong phong trong 4 gid. Dung dich nudc

natri sulfit bdo hoa duge bd sung vio dung dich phan ng nay, va hén hgp nay
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" dugc chiét bang diclometan. Lép hiru co duge rﬁa lién tiép bang dung dich natri
hydro cacbonat bdo hoa va nude mudi, va lam kho bang natri sulfat khan. Dung
moi dugc loai bé dudi ap suét gidm, va sau d6, cidn dugc tinh ché béng cach sic
ky cot silicagel (hexan : etyl axetat =9 : 1 tiép theo 12 etyl axetat), d& thu dugc
hop chét néu & d& muc nay (57 mg).

"H-NMR (400MHz, CDCls) & 3,01 (3H, brs), 3,75-3,81 (4H, m), 4,06-4,22 (2H,
m), 4,30-4,41 (2H, m), 4,86 (1H, d, J = 14,7 Hz), 5,04 (1H, d, ] = 12,2 Hz), 5,12
(1H,d,J=12,2 Hz), 5,29 (1H, d, ] = 4,2 Hz), 6,48 (2H, d, ] = 10,4 Hz), 7,28-7,37
(5H, m).

Vi du tham khéo 20-1

" CbzHN,,

MeO
Benzyl este ctua axit ((3S*,4R*)-1-{2-[(tert-butyldimetylsilyl)oxy]etyl}-4-(2-flo-
4-metoxyphenyl)-2-oxopyrolidin-3-yl)carbamic

Kali tert-butoxit (216 mg) duoc bd sung vao dung dich chira benzyl este
cua axit (-)-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl)carbamic
(346 mg) va (2-bromoetoxy)(tert-butyl)dimetylsilan (2,0 ml) trong N,N-
dimetylformamit (9,7 ml) theo mot vai phan dé tao ra dung dich phan Gng. Dung
dich phan tng nay dugc khudy & nhiét d6 trong phong trong 15 gi. Dung dich
nudce amoni clorua bdo hoa duge bd sung vao dung dich phan tmg nay, va hdn hop
nay dugc chiét bang etyl axetat. L6p hitu co duoc rira lién tiép bang nude va nuée
mudi, va 1am kho bing natri sulfat khan. Dung méi dugc loai bd dudi ap suét
'Vgii_érril;'vé sau d6, can duge tinh ché bang cach sic ky cot silicagel (hexan : etyl
axetat =9 : 1 tiép theo 1a etyl axetat), d thu dugc hop chit néu & d muc nay dudi
| dang du khéng mau (204 mg).
'"H-NMR (4OOMHZ,CDC13) 6 0,06 (6H, s), 0,88 (9H, s), 3,32-3,41 (1H, m), 3,48-
3,63 (3H, m), 3,75- 3,81 (6H, m), 4,64 (1H, dd, J = 11,0, 8,0 Hz), 5.00-5,15 (3H,
mj, 6,58-6,73 (2H, m), 7,24-7,32 (6H, m).
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Phuong phép giéng nhu trong vi du tham khao 20-1 duge thuc hién bing

céch st dung chit 2-oxopyrolidin twong tmg dé thu duge cac hop chét vi du tham
khao 20-2 dén 20-4 sau.

Céc céu triic va dir lidu phd cia chiing duoc thé hién trong bang 40.

Bang 40
Ref.No Str. Tén hoa hoc PD.
20-2 Benzyl este cta| H-NMR (400MHz,CDCI5)
axit ((3S*,4R*)-1- | 5 0,00 (6H, s), 0.82 (9H, s),
{2-[(tert- 3,24-3,33 (1H, m), 3,48-
butyldimetylsilyl)o | 3,62 (3H, m), 3,66- 3,75
xyletyl}-4-(2,6- (6H, m), 4,64-4,70 (1H, m),
diflo-4- 4,97 (2H, s), 5,16 (1H, brs),
metoxyphenyl)-2- | 6,35-6,45 (2H, m), 7,21-
oxopyrolidin-3- 7,27 (SH, m).
B yl)carbamic |
20-3 o Tert-butyl este cta | H-NMR (400MHz,
NTN-OTBS | oyt (1-{2-[(tert- | CDCLy) § 0,08 (6H, s), 0,89
O . butyldimetylsilyl)o | (9H, s), 1,36 (9H, s), 3,48
e ° xyletyl}-4-(4- (1H, dt, T = 14,0, 4,9 Hz),
metoxyphenyl)-2- | 3,89 (1H, dt, J = 14,0, 4,9
oxopyrolidin-3- Hz), 3,66 (1H,d, J=10,4
yl)carbamic Hz), 3,79 (3H, s), 3,84 (2H,
t,J =49 Hz), 3,92 (1H, dd,
J =104, 6,1 Hz), 4,57-4,61
(2H, m), 6,80 (2H, d,J =
8,6 Hz), 7,05 2H, d,J =
8.6 Hz).
20-4 —_ ON/\/OTBS Benzyl este cta| H-NMR (400MHz,

axit ((3S*,4R*)-1-
{2-[(tert-

CDCls) 6 0,06 (6H, s), 0,88
(9H, s), 3,10-3,20 (2H, m),
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butyldimetylsilyl)o | 3,32-3,39 (1H, m), 3.47-
xyletyl}-4-(6-flo- |3,61 (3H, m), 3,70-3,79

2,3- (3H, m), 4,58-4,64 (3H, m),
dihydrobenzofuran- | 5,00-5,15 (3H, m), 6,51
5-yl)-2- (1H, d, J = 11,0 Hz), 7,10-
oxopyrolidin-3- 7,20 (1H, m), 7,26-7,40
yl)carbamic (5H, m).

Vi du tham khao 21-1
0

CbzHN,, /M

1 N"_oH

MeO
Benzyl este cua axit [(35*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]carbamic '

Tetrabutylamoni florua (465 uL, dung dich tetrahydrofuran 1,0 M) dugc b

sung vao dung dich chta benzyl este cua axit ((3S*,4R*)-1-{2-[(tert-
butyldimetylsilyl)oxy]etyl}-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-
yl)carbamic (219 mg) trong tetrahydrofuran (4,2 ml) dé tao ra dung dich phan
tmg. Dung dich phén tmg niy dugc khudy & nhiét d6 trong phong trong 30 phut.
Nuéde duge bd sung vao dung dich phan Gng nay, va hdn hop nay dugc chiét bang
etyl axetat. Lép hitu co duoc rira lién tiép bing nudc va nuée mubdi, va lam khod
béng natri sulfat khan. Dung méi duogc loai bé dudi ap suét giam, va sau d6, cin
dugc tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat = 4 : 1, etyl
- axetat, va etyl axetat : metanol = 10 : 1 lan luot), dé thu dugc hop chit néu & dé
muc nay duéi dang chit rin mau tring (150 mg).
'H-NMR (400MHz, CDCl3) & 2,73 (1H, brs), 3,40-3,64 (3H, m), 3,65-3,89 (7H,
m), 4,53 (1H, t, J = 9,2 Hz), 5,00-5,12 (2H, brs), 5,25 (1H, brs), 6,57-6,73 (2H,
m), 7,23-7,35 (6H, m).

Phuong phép gidng nhu trong vi du tham khao 21-1 dwgc thuc hién bing
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cach st dung chat [(tert-butyldimetylsilyl)oxy]etyl tuong g dé thu duogc cac hop

chit vi du tham khao 21-2 dén 21-4 sau. Cac cu trac va dir licu phé ciia chung

dugc thé hién trong bang 41.

Bang 41
‘Ref.No Str. Tén hoa hoc P.D.
21-2 Benzyl este cia | 'H-NMR (400MHz,
axit [(3S*,4R*)-4- | CDCl3) 6 2,70 (1H, brs),
(2,6-diflo-4- 3,40-3,48 (1H, m), 3,59-
metoxyphenyl)-1- | 3,70 (3H, m), 3,78 (3H, s),
(2-hydroxyetyl)-2- | 3,80-3,94 (3H, m), 4,50-
oxopyrolidin-3- 4,61 (1H, m), 5,01-3,09
yl]carbamic (2H, m), 5,29 (1H, brs),
6,41-6,52 (2H, m), 7,27-
7,36 (SH, m).
21-3 oo i Tert-butyl este cia | "H-NMR (400MHz,
NTN\—oH | axit [1-(2- CDCl3) 8 1,36 (9H, s), 2,71
hydroxyetyl}-4-(4- | (1H, brs), 3,50 (IH, dt, J =
MeO cis metoxyphenyl)-2- | 14,0, 4,9 Hz), 3,62-3,68
oxopyrolidin-3- (2H, m), 3,79-3,92 (7TH, m),
- yllcarbamic - - | 4,57 (1H,t,J=7,3 Hz),
4,64 (1H, d, ] = 6,8 Hz),
6,83 (2H, d, ] = 8.6 Hz),
7,07 (2H, d, J = 8,6 Hz).
21-4 Benzyl este cua| H-NMR (400MHz,
axit [(3S*,4R*)-4- | DMSO-d¢) 6 3,10-3,18
(6-flo-2,3- (3H, m), 3,30-3,63 (6H, m),
dihydrobenzofuran | 4,42 (1H,t,J=9,8 Hz),
-5-yD)-1-(2- 4,56 (2H,t, ] = 8,6 Hz),
hydroxyetyl)-2- 4,74 (1H, t, ] =4,0 Hz),
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oxopyrolidin-3- 4,99 (2H, s), 6,65 (1H, d, J

yl]carbamic = 11,0 Hz), 7,28-7,35 (6H,
m), 7,62 (1H, d, J =9,8
Hz).

Vi du tham khao 22-1
(0]

MeO,C
N—-OH
MeO :

Metyl este cia axit (3R*,4S*)-1-Hydroxy-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic |
Bot kém (2,0 g) va dung dich nuéce (5 ml) cia amoni clorua (0,9 g) duoc

bd sung vao dung dich chira dimetyl este cia axit (+)-(S*)-2-[1-(4-
metoxyphenyl)-2-nitroetyl]malonic (1,04 g) trong metanol (30 ml) dé tao ra dung
‘dich phan tng. Dung dich phan tng niy dugc khudy trong 1 gio. Etyl axetat dugc
b sung vao dung dich phan Ung nay, va dung dich phin tng nay dugc loc qua
Xelit. Phin dich loc duoc rtra lién tiép bing dung dich axit clohydric 1 mol/l ,
nude, va nude mudi , va 1am kho béng natri sulfat khan. Dung méi dugc loai bd
dudi ap sudt gidm, va sau d6, can dugc tinh ché biang cach sic ky cot silicagel
‘ (etyl axetat), dé thu duoc hop chét néu & dé muc nay duéi dang diu khong mau
(760 mg).

'H-NMR (400MHz, CDCl3) & 3,57 (1H, d, J = 8,5 Hz), 3,68 (1H, t, J = 8,1 Hz),
3,78 (3H, s), 3,79 (3H, s), 3,95 (1H, q, J = 8,1 Hz), 4,03 (1H, t, ] = 8,5 Hz), 6,88
(2H, d,J = 8,8 Hz), 7,18 (2H, d, ] = 8,8 Hz).

Vi du tham khao 22-2

MeO
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Metyl este cia axit (3S*4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-hydroxy-2-
oxopyrolidin-3-carboxylic

Phuong phap giéng nhu trong vi du tham khao 22-1 duge thuc hién bang
cach sir dung dimetyl este cua axit (-)-(R)-2-[1-(2,6-diflo-4-metoxyphenyl)-2-
nitroetylJmalonic thay cho dimetyl este cua axit (+)-(S*)-2-[1-(4-metoxyphenyl)-
2-nitroetyl]nialonic dé thu duge hop chit néu ¢ d& muc nay.
'H-NMR (400MHz, CDCl3) & 3,72-3,82 (8H, m), 3,93 (1H, t, J = 8.8 Hz), 4,33
(1H, q, J = 8,8 Hz), 6,48 (2H, d, ] = 8,6 Hz).

Vi du tham khao 23-1
O

MeO,C
N—-OMe
MeO :

Metyl este cia axit (3R*,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-oxopyrolidin-3- -
carboxylic

Kali cacbonat (276 mg) va iodometan (0,12 ml) dugc bd sung vao dung
dich chira metyl este cia axit (3R*,4S*)-1-hydroxy-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-carboxylic (265 mg) trong N,N-dimetylformamit (2 ml), dé tao ra
dung dich phan ting. Dung dich phan tng niy dugc khudy & nhiét d6 trong phong
- trong 12 gid. Etyl axetat dugc bd sung vao dung dich phan ng nay, va hdn hop
nay duogc rira lign tiép bang nudc va nuwéec mudi , va lam kho bing natri sulfat
khan. Dung méi dugc loai bé dudi 4p sudt giam, va sau dé, cin dugc tinh ché
bang cach sic ky cot silicagel (etyl axetat : hexan = 1 : 1), d& thu dugc hop chit
néu & dé muyc nay dudi dang dau khong mau (220 mg).
'H-NMR (400MHz, CDCl;) & 3,48 (1H, d, J = 9,1 Hz), 3,51 (1H, t, T = 8,5 Hz),
3,78 (3H, s), 3,80 (3H, s), 3,85 (3H, s), 3,90 (1H, dd, J = 8,5, 8,2 Hz), 3,98 (1H, t,
J=8,2 Hz), 6,89 (2H, d, J =9,1 Hz), 7,16 (2H, d, ] = 9,1 Hz).

Vi du tham khao 23-2
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MeO
Metyl este cua axit (3S*4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metoxy-2-
oxopyrolidin-3-carboxylic

Phuong phap giéng nhu trong vi du tham khao 23-1 duoc thuc hién bang
cach sir dung metyl este clia axit (3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
hydroxy-2-oxopyrolidin-3-carboxylic thay cho metyl este ciia axit (3R*,4S%)-1-
hydroxy-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé thu duoc hop chét
néu & d& muc nay.
"H-NMR (400MHz, CDCl3) & 3,62 (3H, s), 3,62-3,91 (10H, m), 6,43-6,50 (2H,

m).

Vi du tham khéo 24-1
(0]

HO,C
N-OMe
MeO :

Axit (3R*,45*)-1-metoxy-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic
Phuong phap giéng nhu trong vi du tham khao 8-1 duwoc thuc hién bang
cach st dung metyl este ctuia axit (3R*,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-carboxylic thay cho metyl este cua axit (-)-(3S*4R*)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé thu duoc hop chit néu & dé& muc
nay.
'H-NMR (400MHz, CDCl;) & 3,47 (1H, d, J = 9,1 Hz), 3,60 (1H, t, ] = 8,5 Hz),
3,80 (3H, s), 3,88 (3H, s), 3,85-3,93 (1H, m), 3,99 (1H, t, J = 8,8 Hz), 6,90 (2H, d,
| J=9,1Hz), 7,23 (2H, d, J = 9,1 Hz).

Vi du tham khao 24-2
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MeO
Axit (3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)- 1-metoxy-2-oxopyrolidin-3-
carboxylic

Phuong phéap gidng nhu trong vi du tham khéo 8-1 dugc thuc hién bing
cach sit dung metyl este cta axit (3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-
metoxy-2-oxopyrolidin-3-carboxylic thay cho metyl este ctia axit (-)-(3S*,4R*)-4-
(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic d& thu dwgc hop chit néu & dé
muc nay. |
'H-NMR (400MHz, CDCls) & 3,68-3,91 (9H, m), 4,18-4,26 (1H, m), 6,46-6,52
(2H, m).

Vi du tham khéo 25-1

M602C,,,
F 3

Metyl este cua axit (3S*,4R*)-4-[4-(Benzyloxy)-2,6-diflophenyl]-2-oxopyrolidin-
3-carboxylic |

Kali cacbonat (268 mg) va benzyl bromua (0,23 ml) dugc bd sung vao
~ dung dich chita metyl este cua axit (3S*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-
oxopyrolidin-3-carboxylic (500 mg) trong N,N-dimetylformamit (4 ml), dé tao ra
dung dich phan tng. Dung dich phan tmg nay dugc khudy & nhiét d6 trong phong
trong 25 gid. Dung dich nuc amoni clorua bao hoa duge bd sung vao dung dich
phan ng nay, va hdn hop nay dugc chiét bing etyl axetat. Lép hitu co dugce rira
lién tiép bing nudc va nude mudi, va lam kho bang natri sulfat khan. Dung méi
dugc loai bd dudi ap sut giam, va sau d6, cin dugc tinh ché béng céch séc ky cot
silicagel (hexan : etyl axetat =4 : 1), dé thu dwoc hop chit néu & d& muc nay dudi

dang diu khéng mau (643 mg).
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'H-NMR (400MHz, CDCl3) & 3,50 (1H, t, J = 8,5 Hz), 3,66 (1H, t, ] = 8,5 Hz),
3,76-3,80 (1H, m), 3,78 (3H, s), 4,46 (1H, q, ] = 9,5 Hz), 5,02 (2H, s), 5,89 (1H,

brs), 6,54 (2H, d, T = 10,3 Hz), 7,36-7,40 (5H, m).

Vi du tham khao 26-1

Axit (35%,4R*)-4-[4-(Benzyloxy)-2,6-diflophenyl]-2-oxopyrolidin-3-carboxylic

| Phuong phép gidng nhu trong vi du tham khao 8-1 dugc thuc hién bang
cach sir dung metyl este cta axit (3S*,4R*)-4-[4-(benzyloxy)-2,6-diflophenyl]-2-
oxopyrolidin-3-carboxylic dé thu duoc hop chit néu & dé muc nay.

'H-NMR (400MHz, DMSO-d¢) & 3,25 (1H, t, J = 9,4 Hz), 3,43 (1H, d, J = 10,3
Hz), 3,56 (1H, d, J = 9,1 Hz), 4,15 (1H, q, ] = 9,4 Hz), 5,11 (2H, s), 6,85 (2H, d, J
=10,9 Hz), 7,32-7,44 (5H, m), 8,18 (1H, s), 12,76 (1H, brs).

Vi du tham khao 27-1

1-{(3S*,4R*)-4-[4-(Benzyloxy)-2,6-diflophenyl]-2-oxopyrolidin-3-y1}-3-(4-
flophenyl)ure ’
Phuong phép giéng nhu trong vi du 1-1 dugce thue hién bing cach st dung
axit  (3S*,4R*)-4-[4-(benzyloxy)-2,6-diflophenyl]-2-oxopyrolidin-3-carboxylic
“thay cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé

thu dugc hgp chit néu ¢ dé muc nay.
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'H-NMR (400MHz, DMSO-dg) & 3,27-3,32 (1H, m), 3,44 (1H, t, ] = 8,9 Hz), 3,79
(1H, q, 1 =9,8 Hz), 4,56 (1H, dd, J = 11,0, 8,6 Hz), 5,10 (2H, s), 6,46 (1H, d, J =
8,6 Hz), 6,82 (2H, d, J = 10,4 Hz), 6,99-7,05 (2H, m), 7,30-7,44 (7H, m), 8,05

(1H, 5), 8,66 (1H, 5).

Phuong phap gidng nhu trong vi du tham khéo 27-1 duogc thue hién bing

cach str dung axit carboxylic trong g dé thu dugc cac hop chét vi du tham khao

27-2 dén 27-4 sau. C4c cdu tric va dir liéu phd cia chung duge thé hién trong

bang 42.

Béng 42

Ref.No Str. Tén hoa hoc P.D.

27-2 1-[(3S*,4R*)-4-(4- | 1IH NMR (400MHz, CDCls)
benzyloxy-2,6- 0 3.,56-3,61 (2H, m), 4,05-
diflophenyl)-2- 4,11 (1H, m), 4,67 (1H, t, ] =
oxopyrolidin-3-yl]- | 8,9 Hz), 4,99 (2H, s), 5,88
3-phenylure (1H, brs), 6,34 (1H, brs), 6,51

(2H, d, J = 10,4 Hz), 6,92
(1H, t, J = 7,6 Hz), 7,13 (1H,
t,J=7,6 Hz), 7,23 2H, d,J =
7,6 Hz), 7,30-7,40 (5H, m),
7,46 (1H, brs).

27-3 Tert-butyl este cta | 'H-NMR (400MHz, CDClL) o

axit . (3,5-diflo-4-
{(BR*,4S*)-4-[3-
(4-
flophenyl)ureido]-
5-oxopyrolidin-3-
yl}phenyl)(metyl)c

arbamic

1,49 (9H, s), 3,25 (3H, s),
3,59-3,71 (2H, m), 4,18-4,26
(1H, m), 4,54-4,59 (1H, m),
5,75 (1H, brs), 6,03 (1H, brs),
6,80-6,85 (2H, m), 6,92 (2H,
d, J = 104 Hz), 7.13-7,18
(2H, m), 7,29 (1H, brs).
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27-4 (-)-1-[(3S* 4R*)-4-
(1-benzyl-6-

floindolin-5-yl)-2-

: oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

"H-NMR (400MHz, DMSO-
dg) 52,84 (2H, t, J = 8,5 Hz),
3,13 (1H,t, 1 =9,7 Hz),
3,27-3,29 (2H, m), 3,38 (1H,
t,J= 8,5 Hz), 3.56-3,64 (1H,
m), 4,25 (2H, s), 4,48 (1H,
dd, J=11,5, 9,1 Hz),
6,36—6.40 (2H, m), 7,03 (2H,
t,J=9,1Hz), 7,14 (14, d,J =
7,9 Hz), 7,25-7,37 (7H, m),
7,88 (1H, s), 8,55 (1H, s).
MS (ESI+) m/z: 463 (MH-+).
[a]D22=—155 (c 0,10, EtOH)

Vi du tham khao 28-1

N7
T

A g0

NH
F

TfO

3,5-diflo-4-{(3R*,45*)-4-[3-(4-flophenyl)ureido]-3-oxopyrolidin-3-y1} phenyl

- este cia axit triflometansulfonoc

- Pyridin (0,4 ml) va triflometansulfonic anhydrit (0,25 ml) dugc bd sung
vao dung dich chira 1-[(35*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-oxopyrolidin-

3-yl]-3-(4-flophenyl)ure (365 mg) trong diclometan (5 ml) du6i moi truwong khi

agon ddng thoi 1am lanh bang nuéc da dé tao ra dung dich phan tng. Dung dich

phan g nay dugc khudy & nhiét do trong phong trong 3 gi¢. Nude dugc bd sung

vao dung dich phan ng ndy, hdn hop nay dugc chiét bang etyl axetat, va phén

chi€t dugc rira bang nudc va nudec mudi, va lam kho bang natri sulfat khan. Dung

moi duoc loai bd duédi ap sult gidm, va sau do, cin dugce tinh ché bang cach sic

ky cot silicagel (hexan : etyl axetat =4 : 1 tiép theo 1a etyl axetat), dé thu dugc
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hop chit néu & & muc nay duéi dang diu mau nau (388 mg).

"H-NMR (400MHz, DMSO-dq) & 3,36 (1H, t, J = 9,5 Hz), 3,52 (1H, t, ] = 9,2 Hz),
3,93 (1H, q, J = 9,6 Hz), 4,55 (1H, dd, J = 10,4, 7,9 Hz), 6,51 (1H, d, J =7.9 Hz),
16,98-7,04 (2H, m), 7,27-7,33 (2H, m), 7,58 (2H, d, J =8,6 Hz), 8,13 (1H, s), 8,74
(1H, s).

MS (ESI+) m/z: 498 (MH+).

Vi du tham khao 29-1
) N,OMe

‘MeO
Ben;yl este cua axit [(3S*,4R*,Z)-2-(metoxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]carbamic

Trietyloxoni hexaflo phosphat (446 mg) dugc bd sung viao huyén ph chta
benzyl este cla axit (-)-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]carbamic (500 mg) trong diclometan (3,7 ml) dé tao ra dung dich phan ng.
Dung dich phan tmg nay dugc khudy & nhiét d6 trong phong trong 20 gid. Sau do,
dung dich nude natri hydro cacbonat bao hda duge bd sung vao, va dung dich
phan (g nay dugc khudy & nhiét d6 trong phong trong 30 phiit, va chiét bang
diclometan. Lép hitu co duge 1am kho bing natri sulfat khan, va dung méi dugc
loai bo duéi 4p sudt giam dé thu dugc benzyl este cia axit [(3R*,4S*)-5-etoxy-3-
(4-metoxyphenyl)-3,4-dihydro-2H-pyrol-4-yl]carbamic 13 hgp chét trung gian
dudi dang dau mau vang.

O-metylhydroxylamine hydroclorua (91 mg) duge bd sung vao dung dich
chira benzyl este cua axit [(3R*,4S*)-5-etoxy-3-(4-metoxyphenyl)-3,4-dihydro-
2H-pyrolo-4-yl]carbamic (325 mg) trong metanol (2 ml) d tao ra dung dich phén
tng. Dung dich phan tng nay duoc khudy & nhiét do trong phong trong 3,5 gio.
Sau d6, dung dich nuéc natri hydro cacbonat bo hoa dugc bd sung vao dung dich
phan tng nay ddng thoi 1am lanh bang nude d4, va hdn hop nay dugc chiét bang
etyl axetat. Lép hitu co duge rira bang nude mudi, va lam kho bang natri sulfat

khan. Dung mdi dugc loai bdé dudi ap suat gidm, va sau do, cin dugc tinh ché
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bang cach sic ky cot silicagel (etyl axetat : hexan = 2 : 1), &€ thu dugc hop chét

néu & dé muc nay dudi dang dau khong mau (228 mg).

"H-NMR (400MHz, DMSO-dg) & 3,15 (1H, t, T = 9,1 Hz), 3,22-3,30 (1H, m), 3,45
(1H, t, T = 8,2 Hz), 3,59 (3H, s), 3,72 (3H, s), 4,60 (1H, t, J = 9,7 Hz), 4,96 (2H,
s), 6,63 (1H, s), 6,86 (2H, d, J = 8,5 Hz), 7,20-7,34 (7H, m), 7,59 (1H, d, J = 9,1

Hz).

Phuong phap gidng nhu trong vi du tham khéo 29-1 dugc thuc hién bing

cach st dung chét Cbz twong tmg va amin dé thu dugc cac hop chit vi du tham
khao 29-2 dén 29-7 sau.

Cac cau trtc va dit liéu pho cta ching dugc thé hién trong cic bang 43 dén

ChzHN. I oH
NH
MeO

{(3S*,4R*,7)-2-
[(2-

44,

Bang 43

Ref.No Str. Tén hoa hoc PD.

29-2 N-OMe | Benzyl este cia axit | 'H-NMR (400MHz,CDCl;) &
[(3S*,4R*,2)-4-(2- | 3,35 (1H,t,J=9,2 Hz), 3,48-
flo-4- 3,69 (2H, m), 3,70-3,81 (6H,
metoxyphenyl)-2- | m), 4,92-5,11 (5H, m), 6,51-
(metoxyimino)pyrol | 6,72 (2H, m), 7.24-7,34 (6H,
idin-3-yl]carbamic | m).

129-3 N-OMe | Benzyl este ciia axit | 'H-NMR (400MHz, CDCL) o
[(3S*,4R*,Z)-4- 3,52-3,58 (2H, m), 3,60-3,81
(2,6-diflo-4- (7H, m), 4,94-5,18 (5H, m),
metoxyphenyl)-2- 6,40-6,48 (2H, m), 7,26-7,31
(metoxyimino)pyrol | (5H, m).
idin-3-yl]carbamic
29-4 N-O Benzyl este ctia axit | 'H-NMR (400MHz, DMSO-

dg) 3,16 (1H, t, T = 9,1 Hz),
3,24-3,30 (1H, m), 3,47 (1H,
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hydroxyetoxy)imin
0]-4-(4-
metoxyphenyl)pyro

lidin-3-yl}carbamic

t,J = 8,2 Hz), 3,53-3,59 (2H,
m), 3,72 GH, s), 3,80 (2H, t,
J=51Hz), 4,44 (1H, t, J =
5.8 Hz), 4,60 (1H, t, J = 9,7
Hz), 4,96 (2H, s), 6,63 (1H,
s), 6,86 (2H, d, J = 8,5 Hz),
7.20-7,34 (TH, m), 7,61 (1H,
d,7=9,1 Hz).

29-5 o N'O\AOH Benzyl este ctia axit | 'H-NMR (400MHz,CDCl;) &
FL /(L_/NH {(3S* 4R*,Z)-4- 2,87 (1H, brs), 3,50-3,64 (2H,
\\/ . (2,6-diflo-4- m), 3,65-3,80 (4H, m), 3,83-
MeO metoxyphenyl)-2- | 3,90 (2H, m), 4,08 (1H, dd, J
[(2- =4,3, 4,3 Hz), 4,80-5,15 (3H,
hydroxyetoxy)imin | m), 5,13 (1H, dd, J = 9,8, 8.0
o|pyrolidin-3- Hz), 5,25 (1H, s). 6,40-6,50
yl}carbamic (2H, m), 7,26-7,32 (5H, m).
Bang 44
Ref.No Str. Tén hda hoc P.D.
Benzyl este ciia axit | 'H-NMR (400MHz, DMSO-

29-6

MeO

[(3R*,45%*)-3-(2.6-
diflo-4-
metoxyphenyl)-5-
(metylamino)-3,4-
dihydro-2H-pyrolo-

4-yl]carbamic

de) 82,66 (3H, d, ] = 4,9 Hz),
3,34-3,43 (1H, m), 3,45-3,56
(1H, m), 3,63-3,73 (1H, m),
3,75 BH, 5), 4,86 (1H, t, ] =
9,5 Hz), 4,92 (1H, d, T = 12,8
Hz), 4,99 (1H, d,J = 12,8
Hz), 5,99-6,06 (1H, m), 6,70
(2H, d, 7 = 10,4 Hz), 7,22-
7,36 (5H, m), 7,69 (1H, d, J =
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9,2 7).

29-7

N-OTBS

CbzHN,, _{/
NH
MeO

Benzyl este cia axit
((35*,4R*,7)-2-
{[(tert-
butyldimetylsilyl)o
xy]imino }-4-(4-
metoxyphenyl)pyro

lidin-3-yl)carbamic

"H-NMR (400MHz, DMSO-
de) 8 0,05 (6H, s), 0,90 (9H,
s), 3,18 (1H, t, T = 9,1 Hz),
3,22-3,40 (1H, m), 3,49 (1H,
t,J=8,2Hz), 3,72 (3H, s),
4,55 (1H,t,1=9,7 Hz), 4,91
(1H, d, T = 13,3 Hz), 5,03
(1H, d, J = 13,3 Hz), 6,49
(1H, s), 6,86 (2H, d, ] = 8,5
Hz), 7,20-7,33 (7H, m), 7,58
(1H, d, J=9,1 Hz).

Phuong phép giéng nhu trong vi du tham khéo 29-1 duogc thuc hién bing

cach sir dung chat Cbz tuong tmg va amin dé thu dugc cac hop chat vi du tham
khao 29-8 dén 29-13 sau.

Cac cdu trac va dir lidu pho cia chung dugc the hién trong cac bang 45 dén

46.

Bémg 45

RefNo | Str. Tén héa hoc Dit liéu phd

29-8 N-OTBS | Benzyl este ctia axit | 'H-NMR (400MHz, CDCl;) &
CbzHN,,

E

MeO

((3S*,4R*,7)-2-
{[(tert-
butyldimetylsilyl)o
xylimino}-4-(2,6-
diflo-4-
metoxyphenyl)pyro

lidin-3-yl)carbamic

0,15 (6H, s), 0,94 (9H, s),
3,50-3,62 (2H, m), 3,65-3,80
(4H, m), 5,01 (2H, brs), 5,06-
5,13 (1H, m), 5,31 (1H, s),
6,45 (2H, d, J = 10,4 Hz),
7,25-7,35 (5H, m).
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29-9 o | Benzyl este cua axit "H-NMR (400MHz, CDCl,) &
—_— N,'N\) [(3S*,4R*,7)-4- 2,66-2,72 (4H, m), 3,52-3,82
oM | (2,6-diflo-4- (10H, m), 4,90-5,07 (3H, m),
d:/ metoxyphenyl)-2- 5,27 (1H, brs), 5,70 (1H, brs),
MeO (morpholinoimino) | 6,40-6,50 (2H, m), 7,25-7,35
pyrolidin-3- (5H, m).
yl]carbamic
29-10 " /C;«\N‘Me Benzyl este ctia axit | 'H-NMR (400MHz, CDCL) 5
CbzHN,, A {(3R*,45%*)-3-(2,6- |3,50-3,80 (6H, m), 3,82 (3H,
F\ diflo-4- s), 4,95-5,15 (3H, m), 6,06
MeO\ 7 F metoxyphenyl)-3- (1H, s), 6,42-6,52 (2H, m),
[(1-metyl-1H- 7,21(1H, s), 7,25-7,40 (3H,
pyrazol-3- m), 8,50 (1H, brs).
yl)amino]-3,4-
| dihydro-2H-pyrol-
4-yl}carbamic
29-11 /@ Benzyl este ctia axit | 'H-NMR (400MHz, CDCl;)
CozH, HIN [(3R*,48%)-3-(2,6- | 83.50-3,90 (5H, m), 4,18-4,32
TN diflo-4- (1H, m), 4,90-5.20 (3H, m),
metoxyphenyl)-5- | 6,40-6,50 (2H, m), 7,10-7,40
MeO (phenylamino)-3,4- | (10H, m), 7,55 (1H, brs).
dihydro-2H-pyrol-
4-yl]carbamic
Bang 46
RefNo | Str. Tén hoa hoc Dit lidu phd
29-12 Benzyl este ctia axit | 'H-NMR (400MHz, CDCL) o

{(3S*,4R*,Z)-4-(6-
flo-2,3-
dihydrobenzofuran-

3,00 (1H, brs), 3,10-3,20 (2H,
m), 3,32-3,36 (1H, m), 3,50-

3,65 (2H, m), 3,86 (2H, s),
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5-yD-2-[(2-
hydroxyetoxy)imin
o]pyrolidin-3-

yl}carbamic

4,07-4,09 (1H, m), 4,93-5,11
(4H, m), 5,23 (14, s), 6,50
(1H, d,J = 10,4 Hz), 7,15
(1H, d,J = 6,12 Hz), 7,26-
7,40 (5H, m)

29-13

Etyl este cla axit 3-
((£)-{(38,4R)-3-
[(benzyloxycarbony
)amino]-4-(2,6-
diflo-4-
metoxyphenyl)pyro
lidin-2-
yliden}amino)propa

noic

'H-NMR (CDCL) §: 1,28
(3H, t, 1=7,3 Hz), 2,64-2,78
(1H, m), 3,50-4,20 (9H, m),
4,02-4,09 (1H, m), 4,65-4,75
(1H, m), 4,95-5,20 (3H, m),
5,75 (1H, brs), 6,42-6,52 (2H,
m), 7,27-7,37 (SH, m).

Vi du tham khéo 30-1

N/OMe

CbzHN /
NH
MeO II

Benzyl este cua axit [(3R*,4S*,7)-2-(Metoxyimino)-4-(4-

metoxyphenyl)pyrolidin-3-yl]carbamic

Phuong phép gidng nhu trong vi du tham khao 29-1 duge thuc hién bang

cach sir dung benzyl este cua axit (+)-[(3R*,4S*)-4-(4-metoxyphenyl)-2-

Aoxopyfolidin-3-yl]carbamic thay cho benzyl este cta axit (-)-[(3S*,4R*)-4-(4-

metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic dé thu duoc hop chit néu & d& muc

nay.

"H-NMR (400MHz, DMSO-dg) & 3,15 (1H, t, J = 9,1 Hz), 3,22-3.30 (1H, m), 3,45
- (1H, t, J = 8,2 Hz), 3,59 (3H, ), 3,72 (3H, s), 4,60 (1H, t, J = 9,7 Hz), 4,96 (2H,
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s), 6,63 (1H, s), 6,86 (2H, d, J = 8,5 Hz), 7,20-7,34 (7H, m), 7,59 (1H, d, J = 9,1
Hz).

Vi du tham khao 31-1
Cong thirc hdéa hoc 93

N,OTBS

1-((3S*,4R*,Z)-2-{[(tert-butyldimetylsilyl)oxy]imino}-4-(4-
metoxyphenyl)pyrolidin-3-yl)-3-(4-flophenyl)ure

Phuong phép gidng nhu trong vi du 32-1 duge thuc hién bang cach st
dung benzyl este cla axit ((3S*,4R*,Z)-2-{[(tert-butyldimetylsilyl)oxy]imino}-4-
(4-metoxyphenyl)pyrolidin-3-yl)carbamic thay cho benzyl este cia axit
[(3S*,4R*,Z)-2-(metoxyimino)-4-(4-metoxyphenyl)pyrolidin-3-yl)carbamic ~ dé
thu dugc hop chét néu & dé muc nay.
'H-NMR (400MHz, DMSO-dg) & 0,04 (3H, s), 0,05 (3H, s), 0,89 (9H, s), 3,17
(1H, t, J = 8,8 Hz), 3,28-3,37 (1H, m), 3,53 (1H, t, T = 8,5 Hz), 3,71 (3H, s), 4,74
(1H, t,J =9,1 Hz), 6,34 (1H, d, ] = 9,1 Hz), 6,56 (1H, s), 6,86 (2H, d, ] = 8,5 Hz),
7,00-7,04 (2H, m), 7,27 (2H, d, J = 8,5 Hz), 7,30-7,34 (2H, m), 8,45 (1H, s).
MS (FD+) m/z: 472 (M+).

Vi du tham khao 31-2

MeO
1-((3S*,4R*,7)-2-{[(tert-Butyldimetylsilyl Joxy]imino}-4-(2,6-diflo-4-
metoxyphenyl)pyrolidin-3-yl1)-3-(4-flophenyl)ure

Phuong phap giéng nhu trong vi du 32-1 dugc thuc hién bang cach sir
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dung benzyl este cua axit ((3S*,4R*,Z)-2-{[(tert-butyldimetylsilyl)oxy]imino}-4-
(2,6-diflo-4-metoxyphenyl)pyrolidin-3-yl)carbamic thay cho benzyl este ctia axit
[(3S*,4R*,Z)-2-(metoxyimino)-4-(4-metoxyphenyl)pyrolidin-3-yl]carbamic dé
thu duge hop chét néu & dé muyc nay.

" '"H-NMR (400MHz, CDCl5) & 0,12 (6H, s), 0,93 (9H, s), 3,57-3,64 (2H, m), 3,73-
3,82 (1H, m), 3,76 (3H, s), 5,12-5,21 (1H, m), 5,38 (1H, brs), 5,47 (IH, s), 6,46
(2H, d, J = 10,8 Hz), 6,86-6,93 (2H, m), 7,17-7,22 (2H, m), 7,39 (1H, brs).

Vi du tham khao 32-1

Ph Ph
. N CO,Et

NO,

 MeO F
Etyl este cua axit 3-(2,6-diflo-4-metoxyphenyl)-2-[(diphenylmetylene)amino]-4-
nitrobutanoic

Lithi diisopropylamit (1,1 ml, 1,05 M trong tetrahydrofuran/hexan) duoc
bb sung vao dung dich chira etyl este cua axit2-[(diphenylmetylene)amino]axetic
(300 mg) trong tetrahydrofuran (2,3 ml) & nhiét d6 -78°C dé tao ra dung dich phan
tmg. Dung dich phan (mg niy dugc khudy trong 1 gio, dung dich chira (E)-1,3-
diflo-5-metoxy-2-(2-nitrovinyl)benzene (241 mg) trong tetrahydrofuran dugc bd
sung vao, va dung dich phan ung nay dugce khudy & cing nhiét do trong 15 phat.
Nhi€t do cua dung dich phan (mg nay duoc gia nhiét din dan 1én dén nhiét do
trong phong, va dung dich phén tng nay dugc khudy trong 30 phit. Nuée duoce bd
sung vao dung dich phan tng ndy, va hon hop nay dugc chiét bing etyl axetat.
Lép hitu co dugc rira bang nude mudi, va 1am kho bing natri sulfat. Dung moi
dugc loai bd, va cin dugc tinh ché bﬁng cach sic ky cot silicagel (hexan : etyl
axetat =2 : 1), dé thu dugce hop chét néu & dé muc nay dudi dang diu mau vang
(543 mg). '
VH-NMR (400MHz, CDClL) 8 1,12 (3H, t, ] = 7,3 Hz), 3,73 (3H, s), 4,00-4,06
(2H, m), 4,43 (1H, d, J = 7,8 Hz), 4,73-4,95 (3H, m), 6,36 (2H, d, ] = 10,4 Hz),
7,00-7,05 (2H, m), 7,31-7,38 (6H, m), 7,81-7,85 (2H, m).
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Vi du tham khao 32-2
Ph Ph
NI CO,Et
NO,

‘MeO
Etyl este cua axit 2-[(Diphenylmetylene)amino]-3-(4-metoxyphenyl)-4-
nitrobutanoic

Phuong phap giéng nhu trong vi du tham khao 32-1 duge thyc hién bing
cach st dung (E)-1-metoxy-4-(2-nitrovinyl)benzene thay cho (E)-1,3-diflo-5-
metoxy-2-(2-nitrovinyl)benzene dé thu dugc hop chit néu & dé muc nay.
'H-NMR (400MHz, CDCL) 6 1,19 3H, t, J = 6,7 Hz), 3,76 (3H, s), 3.90-4,36
(6H, m), 7,05 (2H, d, J = 8,6 Hz), 7,24-7,47 (10H, m), 7,63 (2H, d, J = 8,6 Hz).

Vi du tham khao 33-1

BocHN___CO,Et

F
NO,

MeO F
Etyl este cta axit 2-[(tert-butoxycarbonyl)amino]-3-(2,6-diflo-4-metoxyphenyl)-
4-nitrobutanoic

Axit axetic (4,2 ml) va nuée (0,8 ml) dugce bd sung vao etyl este cia axit 3-
(2,6-diflo-4-metoxyphenyl)-2-[(diphenylmetylene)amino]-4-nitrobutyric (530 mg)
& nhiét do trong phong dé tao ra dung dich phan umg thir nh4t. Dung dich phan
tmg thir nhit nay duoc khudy & nhiét do 60°C trong 7 gid. Dung dich phan tmg
nay dugc cd dudi ap suit giam, dung dich nuée natri hydro cacbonat bdo hoa
~ dugce bd sung vao cén cho dén khi do pH béng 8, dé tao ra dung dich phan Gng thi
hai. Sau do, tetrahydrofuran (5,0 ml) dugc bd sung vao dung dich phén ung tha
hai nay, sau d6, di-tert-butyl dicacbonat (290 mg) dugc bd sung vao, va hén hop
nay dugc khqu ¢ nhi€t do trong phong trong 16 gid. Dung dich phéan (ng thi hai
dugce chiét bang etyl axetat, va 16p hitu co duge rira bing nuéc mubi, va 1am kho

bﬁng natri-sulfat khan. Dung méi duoc loai bd, va cin duge tinh ché b?mg cach
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sdc ky cot silicagel (toluen : etyl axetat = 2 : 1), @& thu duogc hop chit néu & @
muc ndy dudi dang chét rin mau tring (315 mg).

"H-NMR (400MHz, CDCl;) & 1,08 (3H, brt), 1,46 (9H, s), 3,78 (3H, s), 4,00-4,10
(2H, m), 4,22-4,33 (1H, m), 4,71 (1H, brt), 4,88 (2H, d, J = 7,9 Hz), 5,22 (1H,
brd), 6,45 (2H., d,J =104 Hz).

Vi du tham khao 33-2
BocHN___CO,Et

MeO

Etyl este cta axit 2-[(tert-Butoxycarbohyl)amino]-3-(4~metoxyphenyl)-4-
nitrobutanoic

Phuong phap giéng nhu trong vi du tham khéo 33-1 duoc thue hién bang
cach sir dung etyl este clia axit 2-[(diphenylmetylene)amino]-3-(4-metoxyphenyl)-
4-nitrobutanoic thay cho etyl este cua axit 3-(2,6-diflo-4-metoxyphenyl)-2-
[(diphenylmetylene)amino]-4-nitrobutanoic dé thu dugc hop chit néu & dé& muc
nay.
'H-NMR (400MHz, CDCl;) & 1,08 (3H; brt), 1,46 (9H, s), 3,78 (3H, s), 3,82 (1H,
- q,J=28,6Hz), 4,02 (2H, d, ] = 6,7 Hz), 4,55 (1H, t, ] = 6,7 Hz), 4,77 (1H, dd, ] =
13,4, 9,2 Hz), 4,85 (1H, dd, J = 13,4, 5,5 Hz), 5,12 (1H, brs), 6,85 (2H, d, ] = 8,6
Hz), 7,09 (2H, d, J = 8,6 Hz). ‘

Vi du tham khao 34-1

0] O
BocHN BocHN
F. NH F. NH
MeO F MeO F

Chét ddng phan A Chét déng phan B
(-)-cis (+)-cis
Tert-butyl este ctia axit (-)-[4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-
yl]carbamic

Tert-butyl este cua axit (+)-[4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-
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yl]carbamic
Etyl este cla axit 2-[(tert-butoxycarbonyl)amino]-3-(2,6-diflo-4-

- metoxyphenyl)-4-nitrobutanoic duoc sir dung thay cho dimetyl este cua axit (R*)-
2-[1-(4-metoxyphenyl)-2-nitroetylJmalonic , va tert-butyl este clia axit (£)-[4-(2,6-
diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic thu dwgc theo phwong phéap
gidng nhu trong vi dy tham khao 7-1. Hop chit thu duoc duoc phan gidi quang
hoc bing cach sic ky 16ng hiéu ndng cao (hexan : metyl tert-butyl ete : etanol = 45
: 25 : 30, toe do dong: 15,0 ml) bang cach st dung cot dé tach cac cht dong phan
d6i anh (CHIRALPAK ID). M&i chit ddng phan A(-) ¢6 thoi gian lru 1 13,4 phut
va chét ddng phan B(+) c6 thoi gian luwu 12 22,5 phut 1a cac hop chit néu & d muc
nay thu dugc dudi dang chit rin mau tring bing cach phén giai quang hoc.

Chét ddng phan A(-):

'H-NMR (400MHz, CDCL;) & 1,26 (9H, s), 3,40 (1H, d, J = 10,4 Hz), 3,78 (3H
s), 3,85 (1H, d, J = 10,4, 8,6 Hz), 4,46 (1H, t, J = 6,6 Hz), 4,60 (1H, dd, ] = 9,8
6,1 Hz), 4,94 (1H, d, ] = 5,5 Hz), 5,75 (1H, s) 6,44 (2H, d, J = 10,0 Hz).

[a]D25 =-131 (¢ 0,10, EtOH)

Chét ddng phan B(+):

H-NMR (400MHz, CDCl3) & 1,26 (9H, s), 3,40 (1H,d, J = 10.4 Hz), 3,78 (3H,
s), 3,85 (1H, d, J = 10,4, 8,6 Hz), 4,46 (1H, t, ] = 6,6 Hz), 4,60 (1H, dd, J = 9.8,
6,1 Hz), 4,94 (1H, d, ] = 5,5 Hz), 5,90 (1H, s) 6,44 (2H, d, ] = 10,0 Hz).

[a]D25 = +144(c 0,10, EtOH)

]

b

Vi duy tham khéo 34-2

/Bliogr% E;i(/

Chét déng phan A Chét ddng phan B
(-)-cis (+)-cis
Tert-butyl este ctia axit (-)-[4-(4-Metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic
Tert-butyl este ctia axit (+)-[4-(4-Metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic
Etyl este cua axit 2-[(tert-butoxycarbonyl)amino]-3-(4—metoxyphenyl)-4-

-202-



24377

nitrobutanoic dugc sir dung thay cho dimetyl este ctia axit (R*)-2-[1-(4-
- metoxyphenyl)-2-nitroetylJmalonic, va tert-butyl este ctia axit (+)-[4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic thu dugc theo phuong phap gidng
nhu trong vi du tham khao 7-1. Hop chét thu dugc dwge phan gidi quang hoc bang
cach séc ky 1ong hiéu ning cao (hexan : metyl tert-butyl ete : etanol =45 : 25 : 30,
tbc d6 dong: 15,0 ml) bang cach sir dung cot dé tach cac cht dong phan ddi anh
(CHIRALPAK ID). Mdi chit ddng phan A(-) ¢6 thoi gian Iuu 1a 7,5 phut va chét
" ddng phan B(+) ¢6 thoi gian luu 12 10,2 phut 1 cac hop chit néu & d& muc nay thu
dugc dudi dang chit rin mau tring bing cach phan giai quang hoc.
Chét ddng phan A(-):
'H-NMR (400MHz, CDCl5) 5 1,37 (9H, s), 3,56 (1H, d, J = 9,8 Hz), 3,80 (3H, s),
3,84 (1H, dd, J = 10,4, 6,1 Hz), 3,92 (1H, brs), 4,56 (2H, s), 5,75 (1H, s), 6,83
(2H, d,J = 8,6 Hz), 7,10 (2H, d, ] = 8,6 Hz).
[a]D22 = -88 (¢ 0,10, EtOH)
Chat déng phan B(+): ‘
'H-NMR (400MHz, CDCl3) & 1,37 (9H, s), 3,56 (1H, d, J = 9,8 Hz), 3,80 (3H, s),
3,84 (1H, dd, J = 10,4, 6,1 Hz), 3,92 (1H, brs), 4,56 (2H, s), 5,75 (1H, s), 6,83
(2H, d, J=8,6 Hz), 7,10 (2H, d, ] = 8,6 Hz).
[a]D22 =+98 (c 0,10, EtOH)

Vi du tham khao 35-1

MeO
1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-{4-

[(trimetylsilyl)etynyl]phenyl}ure

Trimetylsilylaxetylen (115 pL) va trietylamin (115 uL) duge bd sung vao
~ dung dich chua 1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-
'3-(4-iodophenyl)ure (80 mg), bis(triphenylphosphine)palladium(II) diclorua (11,5

-203-



24377

mg), va ddng(I) iodua (15,6 mg) trong N,N-dimetylformamit (2 ml) dé tao ra dung
dich phén tmg. Dung dich phan ting nay dugc khudy & nhiét o 50°C trong 9 gio.
Dung dich phan tmg ndy duogc ¢ dudi 4p sudt giam, va sau do, cin duoc tinh ché
bing cach sic ky cot silicagel (hexan : etyl axetat =1 : 1, etyl axetat, va etyl axetat
: metanol =4 : 1 lan luot), dé thu duoc hop chit néu & dé muc nay dudi dang chét
rin khong mau (67 mg).

'H-NMR (400MHz, CDCl5) & 0,22 (9H, s), 3,52-3,63 (2H, m), 3,75 (3H, s), 4,09
(1H, q,J =9,2 Hz), 4,65 (1H, dd, J] = 10,4, 7,4 Hz), 6,08 (1H, brs), 6,36-6,45 (3H,
‘m), 7,16 (2H, d, ] = 8,6 Hz), 7,21 (2H, d, J = 8,6 Hz), 7,81 (1H, brs).

Vi du tham khao 36-1
0]

CbzHN,,

- N\

CO,H

MeO
Axit 2-((3S*,4R*)-3-{[(Benzyloxy)carbonyljamino}-4-(2,6-diflo-4-
metoxyphenyl)-2-oxopyrolidin-1-yl)axetic

Dung dich nudc natri hydroxit 2 mol/l (1,26 ml) dugc bd sung vao dung
dich chua etyl este cua axit 2-((3S*,4R*)-3-{[(benzyloxy)carbonyl]amino}-4-
(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-1-yl)axetic (521 mg) trong metanol
(25 ml) dé tao ra dung dich phan tmg. Dung dich phan tng nay dugc khudy &
nhiét dj trong phong trong 5 gi¢. Dung dich axit clohydric 1 mol/l dwgc bd sung
vao dung dich phan (mg nay dé lam cho dung dich phan ung axit (40 pH: 1), va
hén hop nay duge chiét bing etyl axetat. Lép hitu co duge rira bang nude mudi,
va lam khd bing natri sulfat khan. Dung méi dugc loai bd dé thu duge hop chét
néu & dé muc ndy dudi dang chét rin mau tring (465 mg).
'H-NMR (400MHz, DMSO-dg) 6 3,50-3,58 (2H, m), 3,72-3,79 (4H, m), 3,87 (1H,
d, J=17,7Hz), 4,11 (1H, d, J = 17,7 Hz), 4,48 (1H, t, J = 10,0 Hz), 4,94 (1H, d, J
= 12,2 Hz), 4,99 (14, d, ] = 12,2 Hz), 6,78 (2H, d, J = 10,4 Hz), 7,25-7,35 (5H,
m), 7,74 (1H, d, J = 9,2 Hz), 12,9 (1H, s).
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Vi du tham khao 37-1

CbzHN,,

MeO
Benzyl este cia axit ((3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-{2-[(2-
' h’ydroxypropyl)amino]-2-0x0ety1}-2-0xopyrolidin-3-yl)carbamic
1-hydroxybenzotriazol (35 mg), 1-amino-2-propanol (20 pL), va 1-etyl-3-
(3-dimetylaminopropyl)carbodiimide (57 mg) duoc b sung vio dung dich chua
axit 2-((3S*,4R*)-3-{[(benzyloxy)carbonyl]amino}-4-(2,6-diflo-4-
metoxyphenyl)-2-oxopyrolidin-1-yl)axetic (100 mg) trong diclometan (1,0 ml) dé
tao ra dung dich phin tmg. Dung dich phan ting nay dugc khudy & nhiét d6 trong
phong trong 4 gid. Nudc duge bd sung vao dung dich phan tng nay, va hdn hop
nay dugc chiét bing diclometan. Lép hitu co duge rira bing nuée mubdi, va 1am
kho béng natri sulfat khan. Dung méi dugc loai bd dudi ap suét giam, va sau do,
cin dugc tinh ché bang cach sic ky cot silicagel (etyl axetat tiép theo 13 etyl axetat
: metanol =4 : 1), dé thu duoge hop chét néu & d& muc nay (96 mg).
'H-NMR (400MHz, DMSO-dg) & 1,00 (3H, d, J = 6,1 Hz), 2,98-3,05 (2H, m),
3,54 (2H, t, J = 9,2 Hz), 3,60-3,66 (1H, m), 3,77-3,81 (4H, m), 4,04 (1H, d, J =
16,5 Hz), 4,47 (1H, t,J = 9,8 Hz), 4,68 (1H, q, J =2,0 Hz), 4,97 (2H, dd, J =17 4,
12,5 Hz), 6,76 (2H, d, J = 11,0 Hz), 7,26-7,33 (5H, m), 7,73 (1H, d, J = 9.2 Hz),
7,94 (1H,t,J = 5,5 Hz).

Vi du tham khao 37-2

Benzyl este cua axit ((3S*,4R*)-1-[2-(2-[(Axety]l hydrazinyl)-2-oxoetyl]-4-(2,6-
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diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl)carbamic

Phuong phép gidng nhu trong vi du tham khao 37-1 dugc thuc hién bang
cach sir dung axetylhydrazine thay cho 1-amino-2-propanol 1am amin dé thu dugc
hop chit néu & d& muc nay.
'H-NMR (400MHz, DMSO-d¢) & 1,84 (3H, s), 3,55 (2H, d, J = 10,4 Hz), 3,76
(4H, s), 3,85 (1H, d, ] = 16,5 Hz), 4,12 (1H, d, J = 16,5 Hz), 4,50 (1H, t, ] =9,2
Hz), 4,97 (2H, dd, J = 16,5, 12,2 Hz), 6,75 (2H, d, J = 11,0 Hz), 7,25-7,33 (5H,
m), 7,70 (1H, d, ] =9,2 Hz), 7,94 (2H, s).

Vi du tham khéo 38-1

~ CbzHN,,

MeO
Benzyl este cua axit ((35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-ox0-1-{2-0x0-2-
[(2-oxopropyl)amino]etyl} pyrolidin-3-yl)carbamic

Axit 2-iodoxybenzoic (131 mg) dugc bd sung vao dung dich chﬁa benzyl
este cua axit ((3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-{2-[(2-
hydroxypropyl)amino]-2-oxoetyl}-2-oxopyrolidin-3-yl)carbamic (96 mg) trong
dimetyl sulfoxit (2,0.m1), dé tao ra dung dich phan tmg. Dung dich phan ing nay
dugc khudy & nhiét do trong phong trong 18 gid. Dung dich nuéc natfi hydro
cacbonat bdo hoa duge bd sung vao dung dich phan g ndy, va hdn hop nay duge
chiét bing etyl axetat. L6p hiru co duoc rira lién tuc bang nude mudi, va 1am khd
bang natri sulfat khan. Dung mdi dugce loai bé dé thu duoc hop chét néu & d& muc
nay (84 mg).
'H-NMR (400MHz, DMSO-de) & 2,02 (3H, s), 3,46-3,54 (2H, m), 3,69 (1H, d, I =
9,8 Hz), 3,73 (3H, s), 3,82 (1H, d, J = 16,5 Hz), 3,91 (2H, d, J = 5,5 Hz), 4,07
(1H, d, J = 16,5 Hz), 4,45 (1H, t, ] = 11,0 Hz), 4,92 (2H, dd, J = 16,5, 12,2 Hz),
6,72 (2H, d, ] = 10,4 Hz), 7,22-7,31 (5H, m), 7,67 (1H, d, J = 9,2 Hz), 8,23 (1H, t,
J=15,5Hz).
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Vi du tham khéo 39-1

Benzyl este cua axit {(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-[(5-metyloxazol-
2-yl)metyl]-2-oXopyrolidin-3-yl}carbamic

Triphenylphosphin (325 mg) va trietylamin (860 pL) duge bd sung vao
dung dich chira benzyl este cia axit ((3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
0x0-1-{2-0x0-2-[(2-oxopropyl)amino]etyl} pyrolidin-3-yl)carbamic (76 mg) trong
cacbon tetraclorua (7,8 ml) dé tao ra dung dich phéan ung. Dung dich phan tng
nay duogc khudy & nhiét do 80°C trong 30 phit, diclometan (2 ml) duoc bd sung
vao, va dung dich phan tmg nay dugc khudy & nhiét d6 80°C trong 4 gi0. Dung
dich nuéc natri hydro cacbonat bio hoa dugc bd sung vao dung dich phén Ung
ndy, va hdn hop nay dugc chiét bang diclometan. L6p hitu co duge rta lién tiép
bing nude va nude mudi, va lam kho bang natri sulfat khan. Dung mo6i duogc loai
bo duéi ap suét giam, va sau d6, cin duoc tinh ché b'fmg céch séc ky cot silicagel
(clorofom : metanol = 9 : 1), dé thu dugc hop chét néu & dé muc nay (15 mg).
'H-NMR (400MHz,CDCl5) & 2,30 (3H, s), 3,58 (2H, brs), 3,77 (4H, s), 4,64 (2H,
s), 4,75 (1H, dd, ] = 10,4, 7,3 Hz), 5,02 (2H, d, J = 12,2 Hz), 5,22 (1H, brs), 6,45
(2H, d, J=9,8 Hz), 6,67 (1H, s), 7,27-7,35 (5H, m).

Vi du tham khéo 39-2

CbzHN,,

MeO
Benzyl este cua axit {(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-[(5-metyl-1,3,4-
oxadiazol-2-yl)metyl]-2-oxopyrolidin-3-yl} carbamic
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Triphenylphosphin (151 mg), trietylamin (160 pL), va 1,1,1,2,2,2-
hexacloethane (136 mg) dugc bd sung vao dung dich chira benzyl este cla axit
{(3S*,4R*)-1-[2-(2-axetyl hydrazinyl)-2-oxoetyl]-4-(2,6-diflo-4-metoxyphenyl)-
2-oxopyrolidin-3-yl}carbamic (113 mg) trong diclometan (11,5 ml) dé tao ra dung
dich phan ung. Dung dich phan tmg nay dugc khudy & nhiét do trong phong trong
3 gi¢. Dung dich nude natri hydro cacbonat bao hoa duge bb sung vao dung dich
phan tmg nay, va hén hop niy dugc chiét bang diclometan. Lép hiru co dugc rira
lién tiép bang nude va nude mudi, va 1am kho bang natri sulfat khan. Dung méi

dugc loai bo dudi p sudt giam, va sau d6, cin duoc tinh ché bang cach sic ky cot
| silj,éagel_(hexan : etyl axetat = 4 : 1 tiép theo 14 etyl axetat), d& thu dugc hop chét
‘néu & dé muc nay (69 mg).
AIH-NN[R (400MHz,CDCls) 6 2,54 (3H, s), 3,61 (2H, d, J = 8,6 Hz), 3,77 (3H, s),
3,82-3,92 (1H, m), 4,70 (1H, t, J = 9,8 Hz), 4,76 (2H, s), 5,01-5.10 (2H, m), 5,29
(1H, brs), 6,45 (2H, d, ] =9,8 Hz), 7,26-7,35 (5H, m).

Vi du tham khao 40-1
F

- /©:CHO
F)\O F

4-(diflometoxy)-2,6-diflobenzaldehyt

Dung dich (dung dich phan tng) chua 2,6-diflo-4-hydroxybenzaldehyde
(1,41 g), kali cacbonat (1,48 g), va natri clodifloacetate (2,73 g) trong hdn hop
gdm N,N-dimetylformamit (15,8 ml) va nu6c (1,84 ml) duge khudy & nhiét do
100°C trong 1,5 gio.

Dung dich phan ng ndy dugc lam lanh bing nudc da, nude (4,1 ml) va
axit clohydric ddc (2,8 ml) dugc bd sung vao, va dung dich phan Ung nay dugc
khudy & nhiét d6 trong phong qua dém. Dung dich nudc natri hydroxit 2 mol/l
dugc bd sung vao dung dich phan mg nay ddng thoi lam lanh bing nude da dé
diéu chinh d pH dén 10, va hdn hop nay duoc chiét bing etyl axetat. Lép hitu co
duogc rira béng nude mudi, va lam kho bang natri sulfat khan. Dung mdi duogc loai

bo dudi ap suat gidm, va sau d6, cdn dugce tinh ché bing cach sac ky cot silicagel
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(hexan : etyl axetat = 95 : 5 tiép theo 1a 3 : 1), dé thu duoc hop chit néu & d& muc
nay dudi dang ddu mau nau nhat (1,61 g).

'H-NMR (400MHz, CDCl;) 6 6,63 (1H, t, J = 71,5 Hz), 6,78 (2H, d, ] = 9,1 Hz),
10,26 (1H, s).

Vi du tham khao 41-1
F

TfO > F :

3,5-diflo-4-formylphenyl triflometansulfonat

Pyridin (0,8 ml) va triflometansulfonic anhydrit (1,18 ml) dugc bd sung
vao dung dich chira 2,6-diflo-4-hydroxybenzaldehyde (1,03 g) trong diclometan
(30 ml) duéi mdi trudng khi agon ddng thoi 1am lanh bang nudc d4 dé tao ra dung
dich phan tmg. Dung dich phan tmg niy dugc khudy & nhiét d trong phong trong
3 git. Nudc duge bd sung vao dung dich phan (g nay, hdn hop nay dugc chiét
bang etyl axetat. Phin chiét dugc rira bing nuéc va nude mudi, va lam kho bang
natri sulfat khan. Dung mdi dugc loai bo dudi 4p suét giam, va sau do, cin dugc
tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat = 4 : 1), dé thu duoc
hop chét néu & dé muc nay dudi dang dau khéng mau (1,5 g).

'"H-NMR (400MHz, CDCl;) & 6,99-7,04 (2H, m), 10,32 (1H, s).

Vi du tham khao 42-1

N-(3,5-diflo-4-formylphenyl)axetamit

Axetamit (225 mg), tris(dibenzylidenacetone)dipalladium(0) (116 mg),
xantphos (145 mg), va xesi cacbonat (1,24 g) dugc bd sung vao dung dich chia
3,5-diflo-4-formylphenyl triflometansulfonat (737 mg) trong toluen (15 ml) dé tao
ra dung dich phén tng. Dung dich phan tig nay duoc khudy & nhiét do 100°C

dud6i méi truong khi agon trong 5 gio. Dung dich phan tmg nay dugc loc qua Xelit
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'va rira bang etyl axetat. Dung mdi dugc loai b6 dudi &p suét giam, va sau do, cin
duoc tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat=4 : 1 tiép theo 1a
etyl axetat), dé thu dugc hop chét néu & d& muc nay dudi dang chit rin mau vang
nhot (255 mg).

'H-NMR (400MHz, CDCl;) & 2,22 (3H, s), 7,24 (2H, d, J = 10,4 Hz), 7,44 (1H,
brs), 10,23 (1H, s).

Vi du tham khao 42-2
F

BocHN F

Tert-butyl este cia axit (3,5-diflo-4-formylphenyl)carbamic

Phuong phép giéng nhu trong vi du tham khao 42-1 duge thue hién bing
cach st dung tert-butyl carbamat thay cho axetamit lam chit phan tng dé thu
dugc hop chit néu & d muc nay.
'H-NMR (400MHz, CDCl3) & 1,53 (9H, s), 6,77 (1H, brs), 7,07 (2H, d, J = 11,0
Hz), 10,20 (1H, s).

Vi du tham khao 43-1
F

Bocr}l F

Me

Tert-butyl este cia axit (3,5-diflo-4-formylphenyl)(metyl)carbamic
Iodometan (110 pL) va natri hydrua (51 mg, 60% trong dé‘iu) duge bd sung
vao dung dich chira tert-butyl este cua axit (3,5-diflo-4-formylphenyl)carbamic
(220 mg) trong N,N-dimetylformamit (4 ml) ddng thoi 1am lanh dé tao ra dung
dich phan tmg. Dung dich phan tmg nay dugc khudy & nhiét d6 trong phong trong
3 gid. Dung dich nuéc amoni clorua bio hoa duge bd sung vao dung dich phan
ng ndy, va hdn hop nay duge chiét bing etyl axetat. Lép hitu co dugc rira lién
tiép bang nudc va nude mudi, va 1am kho bang natri sulfat khan. Dung mdi dugc

loai bé duéi 4p suat giam, va sau do, can dugce tinh ché bang cach siac ky cot
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silicagel (etyl axetat : hexan = 4 : 1), dé thu dugc hop chét néu ¢ d& muc nay dudi
dang dau khong mau (150 mg).

'H-NMR (400MHz, CDCl;) § 1,53 (9H, s), 3,32 (3H, s), 7,05 (2H, d, J = 11,0 Hz),
10,25 (1H, s).

Vi du tham khao 44-1

Br
I,

HO
5-bromo-6-flo-2,3-dihydro-1H-inden-1-ol
Natri bohydrua (56 mg) dugc bd sung vao dung dich chira 5-bromo-6-flo-
2,3-dihydro-1H-inden-1-on (310 mg) trong hdn hop gdm tetrahydrofuran (7 ml)
~ va etanol (7 ml) dudi mdi trudng khi agon ddng thoi 1am lanh bang nude da dé tao
‘ra dung dich phan tung. Dung dich phén ng nay dugc khudy & nhiét do trong
phong trong 1 gid. Nuée duge bd sung vao dung dich phan img nady, va hdn hop
nay dugc chiét bang etyl axetat. Lép hitu co duge rira bang nudc va nude mudi,
va 1am khé bang natri sulfat khan. Dung mdi dugc loai bé dudi 4p sudt gidm, va
sau d6, cin dugc tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat =4 :
1), dé thu dugc hQ‘l;) chit néu & d& muyc nay dudi dang chat rin khéng mau (290
mg).
'H-NMR (400MHz, CDCly) & 1,78 (1H, d, J = 7,3 Hz), 1,92-2,01 (1H, m), 2,50-
2,58 (1H, m), 2,74-2,82 (1H, m), 2,96-3,03 (1H, m), 5,19 (1H, q, J = 6,7 Hz), 7,15
(1H,d,J=79Hz), 7,41 (1H, d, ] = 6,7 Hz).

Vi du tham khao 45-1

| Br

X

TBSO
[(5-bromo-6-flo-2,3-dihydro-1H-inden-1-yl)oxy](tert-butyl)dimetylsilan

Trietylamin (0,34 ml), N,N-dimetyl-4-aminopyridin (7,4 mg), va tert-butyl
dimetyl closilan (274 mg) dugc bd sung vao dung dich chira 5-bromo-6-flo-2,3-
dihydro-1H-inden-1-ol (280 mg) trong N,N-dimetylformamit (2,4 ml) dudi moi
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truong khi agon, dé tao ra dung dich phéan tng. Dung dich phan ung nay duogc
khudy & nhiét d6 trong phong trong 3 gidr. Nude dugce bd sung vao dung dich phan
mg nay, va hon hop nay dugc chiét bang etyl axetat. L6p hitu co dugc rira bing
nude va nude mudi, va lam kho bing natri sulfat khan. Dung méi dugc loai bd
dudi ap sudt giam, va sau d6, cin duoc tinh ché bang cach sic ky cot silicagel
(hexan : etyl axetat = 9 : 1), @é thu duoc hop chit néu & d& muc nay dudi dang
chét rin khong mau (410 mg).

'H-NMR (400MHz, CDCl;) & 0,14 (3H, s), 0,17 (3H, s), 0,94 (9H, s), 1,89-1,98
(1H, m), 2,40-2,48 (1H, m), 2,68-2,76 (1H, m), 2,88-2,94 (1H, m), 5,16 (1H, t,J =
7,0 Hz), 7,01 (1H, d,J = 7,9 Hz), 7,36 (1H, d, ] = 6,1 Hz).

Vi du tham khéo 46-1

CHO
L

TBSO i
1-[(tert-Butyldimetylsilyl)oxy]-6-flo-2,3-dihydro- 1H-inden-5-carbaldehyt

N-butyllithi (4,15 ml, dung dich hexan 2,65 mol/l) dugc bd sung tir tir vao
dung dich chira [(5-bromo-6-flo-2,3-dihydro-1H-inden-1-yl)oxy](tert-
butyl)dimetyl silan (3,45 g) trong fetrahydrofuran (50 ml) & nhiét @9 -78°C dudi
mdi trudng khi agon dé tao ra dung dich phan Gmg. Dung dich phén ung nay dugc
khudy trong 40 phut. Sau dé, N,N-dimetylformamit (1,26 ml) dugc bd sung vao
dung dich phan tmg nay, va dung dich phan ting nay duoc khudy & nhiét d -78°C
trong 1 gid. Dung dich nuéc natri clorua bio hoa duge bd sung vao dung dich
phan (g nay, va hdn hop nay duge khudy & nhiét d6 0°C trong 1 gidr va chiét
bang etyl axetat. Lép hitu co dugc rira bing nude va nude mudi, va 1am kho bing
natri sulfat khan. Dung méi dugc loai bd duéi ap sut gidm, va sau do, cin duoc
tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat = 4 : 1), dé thu dugc
hop chit néu & d& muc nay dudi dang dau mau vang (2,63 g).
1‘H-NMR (400MHz, CDCl3) 8 0,16 (3H, s), 0,19 (3H, s), 0,95 (9H, s), 1,91-2,01
(1H, m), 2,44-2,52 (1H, m), 2,71-2,79 (1H, m), 2,96 (1H, dd, J = 14,7, 7,9 Hz),
5,22 (1H,t,J=17,6 Hz), 7,05 (1H, d, J = 10,4 Hz), 7,67 (1H, d, J = 6,7 Hz), 10,32
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(1H, s).

Vi du tham khao 47-1
F

| /C[Br
- o ~OH
2-(2-bromo-3,5-diflophenoxy)ethanol

Etylen glycol (2,65 ml) va N-metyl-2-pyrolidon (2 ml) dugc bd sung vao
2-bromo-1,3,5-triflobenzene (2,0 g) dudi méi trudng khi agon, va kali tert-butoxit
(1,28 g) duoc bd sung vao dong thoi 1am lanh bing nuée dé dé tao ra dung dich
phan tng. Dung dich phan tmg nay dugc khudy két hop gia nhiét & nhiét 6 90°C
trong 2 gio. Dung dich phan tmg nay dugc dé ngudi xudng nhiét dd trong phong,
nuée duge bd sung vao, va hdn hop nay duge chiét bang etyl axetat. Lép hitu co
dugc rira bang nude va nude mudi, va 1lam khod bing natri sulfat khan. Dung méi
dugc loai bd dudi ap suét giam, va sau d6, cian dugc tinh ché béng céch séc ky cot
silicagel (hexan : etyl axetat =9 : 1 tip theo 12 1 : 1), dé thu dugc hop chéit néu &
- d& muc nay dudi dang dau khong mau (1,43 g).
'H-NMR (400MHz, CDCl;) & 2,10 (1H, t, J = 6,4 Hz), 4,00-4,04 (2H, m), 4,13
(2H, t,J = 4,6 Hz), 6,48-6,52 (1H, m), 6,55-6,61 (1H, m).

Vi du tham khao 48-1
F

F o™

2-bromo-1-(2-bromoetoxy)-3,5-diflobenzen

Cacbon tetrabromide (606 mg) va triphenyl phosphin (575 mg) dugc bd
sung vao dung dich chta 2-(2-bromo-3,5-diflophenoxy)ethanol (370 mg) trong
diclometan (3,7 ml) du6i méi truong khi agon ddng thoi 1am lanh bang nuéc da
dé tao ra dung dich phén tng. Dung dich phan tng niy dugc khudy & nhiét do
trong phong trong 3 gio. Dung dich phén tmg nay duge c6 duéi 4p suit giam, etyl

axetat dugc bd sung vao, va chét rin két tia duogc loai bd béng cach loc. Phin dich

-213-



24377

loc dugc cd dudi ap suét giam, va sau d6, cin duoc tinh ché béng cach sic ky cot
silicagel (hexan tiép theo 1a hexan : etyl axetat =9 : 1), dé thu duoc hop chét néu
& d& muc nay dudi dang chét rin khong mau (453 mg).

'H-NMR (400MHz, CDCl;) & 3,69 (2H, t, J = 6,4 Hz), 4,32 (2H, t, J = 6,4 Hz),
6,47 (1H, dt, J = 10,0, 2,3 Hz), 6,59 (1H, td, ] = 8,4, 2.3 Hz).

Vi du tham khao 49-1
' F

C@L
(0] A E

4,6-diflo-2,3-dihydrobenzofuran

N-butyllithi (0,55 ml, dung dich hexan 2,65 mol/l) dugc bd sung vao dung
'dich chtra 2-bromo-1-(2-bromoetoxy)-3,5-diflobenzen (440 mg) trong
~ tetrahydrofuran (5 ml) ¢ nhiét d9 -78°C du6i mdi trudng khi agon dé tao ra dung
dich phan tmg. Dung dich phan g nay dugc khudy trong 2 gidy, va dugc khudy &
- nhiét do trong phong trong 1 gid. Dung dich nudc amoni clorua bdo hoa dugc bd
sung vao dung dich phan tmg ndy, va hdn hop nay dugc chiét bang etyl axetat.
Lép hitu co duge rira bing nude va nude mudi, va 1am kho bang natri sulfat khan.
Dung mdi dugc loai bé duéi ap sut giam dé thu duge hop chit néu & d muc nay
(205 mg).
'H-NMR (400MHz, CDCly) & 3,20 (2H, t, J = 8,9 Hz), 4,65 (2H, t, J = 8,9 Hz),
6,28-6,34 (2H, m).

Vi du tham khao 50-1
F

(\/@CHO

0 F

~ 4,6-diflo-2,3-dihydrobenzofuran-5-carbaldehyt

Phospho oxyclorua (778 pL) dugc bd sung vao vao dung dich chira 4,6-

diflo-2,3-dihydrobenzofuran (650 mg) trong N,N-dimetylformamit (710 puL) dudi

mdi trudng khi agon, dé tao ra dung dich phan tng. Dung dich phan g nay duoc
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khudy & nhiét d6 100°C trong 20 gid. Dung dich phan tmg nay dugc dé nguoi
xudng nhiét d6 trong phong, va duoc bd sung vao nude da, va hdn hop nay dugc
chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich nudc natri hydro
cacbonat bdo hoa va nudc mubi, va lam khd bang natri sulfat khan. Dung moi
duoc loai bé duéi ap suét giam, va sau do, can duge tinh ché bang cach sic ky cot
silicagel (hexan : etyl axetat = 4 : 1), d thu duoc hop chét néu & dé muc nay dudi
dang diu mau vang xam (121 mg).

'H-NMR (400MHz, CDCL3) 6 3,27 (2H, t, J = 8,9 Hz), 4,77 2H, t, J = 8,9 Hz),
6,41 (1H, d,J= 11,0 Hz), 10,16 (1H, s).

Vi du tham khao 51-1

O’
1-benzyl-6-floindoline

Kali cacbonat (4,45 g) va benzyl bromua (3,83 ml) duogc bd sung vao dung
dich chira 6-floindoline (4,2 g) trong metanol (38 ml), dé tao ra dung dich phan
ing. Dung dich phan g niy dugc gia nhiét &én hoi luu trong 3 gio. Dung dich
phan tmg nay dugc dé ngudi xudng nhiét d6 trong phong, va chét khong tan duogc
loai bd béng cach loc. Phén dich loc dugc co dudi ap suét gidm, va sau do, cin
duoc tinh ché bang cach sic ky cot silicagel (hexan : etyl axetat = 1 : 1), dé thu
dugc hop chit néu & dé muc nay dudi dang diu mau nau xam (6,14 2).
'H-NMR (400MHz, CDCl5) & 2,92 (2H, t, J = 8,5 Hz), 3,38 (2H, t, ] = 8.5 Hz),
4,23 (2H, s), 6,18 (1H, dd, J = 10,9, 2,4 Hz), 6,27-6,32 (1H, m), 6,93-6,97 (1H,
m), 7,25-7,34 (5H, m).

Vi du tham khao 52-1
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1-benzyl-6-floindoline-5-carbaldehyt

Phospho oxyclorua (518 pL) duge bd sung vao dung dich chira 1-benzyl-6-
floindoline (1,0 g) trong N,N-dimetylformamit (4,9 ml) dong thoi 1am lanh bing
nuée da, dé tao ra dung dich phan tmg. Dung dich phan tng nay dugc khudy &
nhiét ¢ 100°C trong 2 gid. Dung dich phan tng nay dugc dé ngudi xudng nhiét
do trong phong, va duge bd sung vao nude da. Dung dich nuéc natri hydroxit 2
mol/l dugc bd sung vao nuéc da dé didu chinh do pH dén 10, va hén hop nay
duge chiét bang clorofom. Lép hitu co dugc rira bang nude mudi, va 1am khd
bing natri sulfat khan. Dung mdi dugc loai bé duéi 4p sudt giam, va sau dé, cin
dugc tinh ché bang cach séc ky cot silicagel (hexan : etyl axetat = 8 : 1 tiép theo 14
2 : 1), dé thu duoc hop chét néu & dé muc nay duéi dang ddu mau vang x4m (1,07
g).
'H-NMR (400MHz, CDCl3) & 3,02 (2H, t, J = 8,5 Hz), 3,61 (2H, t, ] = 8,5 Hz),
4,39 (2H, s), 6,05 (1H, d, J = 12,1 Hz), 7,25-7,38 (5H, m), 7,48-7,49 (1H, m),
10,02 (1H, s).

Vidu 1-1

MeO

(-)-1-(4-flophenyl)-3-[(3S*,4R *)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-ylJure
Trietylamin (131 pL) va diphenylphosphoryl azit (171 uL) dugc bd sung
vao dung dich chta axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic (170 mg) trong toluen (3,6 ml) duéi moi truong khi agon dé tao ra
dung dich phan ung. Dung dich phan tmg nay dugc khudy & nhiét do trong phong
“trong 1 gio. Nhiét dd dugc gia nhiét 1én dén 90°C va dung dich phén Umg nay
dugc khudy trong 1 gid. Sau do, 4-floanilin (140 pL) dugc bd sung vao dung dich
phén tmg nay, va dung dich phan tng nay dugc khudy & nhiét d6 120°C trong 3

gi0. Dung dich phan ng niy dugc dé ngudi xubng nhiét do trong phong, dung
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dich axit clohydric 1 mol/l dugc bd sung vio, va hdn hop nay duogc chiét bang etyl
axetat. L6p hitu co duge rira lién tiép bing nudc va nude mudi, va 1am kho bing
natri sulfat khan. Dung méi dugc loai bo duéi ap suét gidm, va sau d6, cin duoc
tinh ché bing cach sic ky cot silicagel (etyl axetat : hexan = 4 : 1, etyl axetat, va
etyl axetat : metanol =10 : 1 lan luot), dé thu dugc hop chit néu & dé muc nay
dudi dang chit rin mau tring (44 mg).
'H-NMR (400MHz, DMSO-dg) 8 3,11-3,17 (1H, m), 3,38-3,48 (2H, m), 3,69 (3H,
- s), 4,45 (1H, dd, J = 10,9, 9,1 Hz), 6,38 (1H, d, J = 9,1 Hz), 6,86 2H, d, J] = 8,5
Hz), 7,01 (2H, t, ] = 9,1 Hz), 7,28 (2H, d, J = 8,5 Hz), 7,32-7,35 (2H, m), 7,88
- (1H, s), 8,53 (1H, s).
MS (ESI+) m/z: 344 (MH+).
[a]D28 = -156 (c 0,10, EtOH)

Phuong phép gidng nhu trong vi du 1-1 dugc thyuc hién bang céach st dung
“axit carboxylic va amin thom twong ting dé thu duoc cac hop chit vi du 1-2 dén 1-
87 sau.

Céc cu trac va dit liéu pho ctia ching dugc thé hién trong cic bang 47 dén

75.
Bang 47

Ex.No Str. Tén hoa hoc P.D.

1-2 (-)-1-(4- 'H-NMR (400MHz, DMSO-

clophenyl)-3-
[(3S*,4R*)-4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

de) & 3,11-3,21 (1H, m), 3,41-
3,50 (2H, m), 3,71 (3H, s),
4,46 (1H, dd, J = 10,9, 9,1
Hz), 6,47 (1H, d, ] = 9,1 Hz),
6,87 (2H, d, J = 8,5 Hz), 7,23
(2H, d, J = 9,1 Hz), 7,29 (2H,
d,J=9,1Hz), 7,38 QH, d,J =
8,5 Hz), 7,90 (1H, s), 8,67
(1H, s).
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MS (ESI+) m/z: 360 (MHH).
[]D28=-130 (c 0,10, EtOH)

1-3 (-)-1-(3,4- 'H-NMR (400MHz, DMSO-
diflophenyl)-3- de) 9 3,13-3,20 (1H, m), 3,42-
[(3S*,4R*)-4-(4- 3,51 (2H, m), 3,71 (3H, s),
Meo metoxyphenyl)-2- | 4,45 (1H, t, J = 9,7 Hz), 6,52
oxopyrolidin-3- (1H, d,J = 8,5 Hz), 6,87 (2H,
yl]ure d, J = 8,5 Hz), 6,98-7,03 (1H,
m), 7,21-7,28 (1H, m), 7,29
(2H, d, J = 8,5 Hz), 7,53-7,60
(1H, m), 7,91 (1H, s), 8,76
(1H, s).
MS (ESI+) m/z: 362 (MH+).
[«]D28= -149 (c 0,10, EtOH)
1-4 (-)-1-(2,4- 'H-NMR (400MHz, DMSO-
diflophenyl)-3- de) 8 3,17 (1H, t, J = 9,1 Hz),
[(3S*,4R*)-4-(4- 3,36-3,49 (2H, m), 3,71 (3H,
MeO metoxyphenyl)-2- | s), 4,47 (1H, dd, J = 11,2, 8.8
oxopyrolidin-3- Hz), 6,80 (1H, d, J = 8,5 Hz),
yl]ure 6,88 (2H, d, J = 8,5 Hz), 6,93-
6,98 (1H, m), 7,19-7,25 (1H,
m), 7,30 (2H, d, J = 8,5 Hz),
7,93 (1H, s), 7,94-8,01 (1H,
m), 8,28 (1H, s).
MS (ESI+) m/z: 362 (MH+).
[a]D28=-126 (¢ 0,10, EtOH)
Béang 48
Ex.No Str. Tén héa hoc P.D.
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1-5 - “TH‘“‘ 2 | (-)-1-(4- 'H-NMR (400MHz, DMSO-
oo 0 M| xyanophenyl)3- | dg) 6 3,14-3,21 (1H, m), 3,43-
\ 7 [(3S*,4R*)-4-(4- 3,52 (2H, m), 3,71 (3H, s),
e metoxyphenyl)-2- | 4,48 (1H, t, J = 9.7 Hz), 6,67
oxopyrolidin-3- (1H, d, J = 9,1 Hz), 6,87 (2H,
yl]ure d,J=9,1Hz),7,29 QH, d,J=
9,1 Hz), 7,53 (2H, dd, J = 7,0,
2.1 Hz), 7,64 2H, dd, J = 7,0,
2,1 Hz), 7,93 (1H, s), 9,09
(1H, s).
MS (ESI+) m/z: 351 (MH+).
[a]D28=-166 (c 0,10, EtOH)
1-6 OHTH“ °N_Me (-)-1-(4- "H-NMR (400MHz, DMSO-
cl 0 clophenyl)-3- dg) 02,79 (3H, s), 3,29 (1H, t,
| MeG [(3S*,4R*)-4-(4- J=9,7Hz),3.,43 (1H, q,J =
metoxyphenyl)-1- | 9,5 Hz), 3,54 (1H,t,J = 8,5
metyl-2- Hz), 3,71 3H, s), 4,46 (1H, t,
oxopyrolidin-3- J=10,0 Hz), 6,53 (1H, d,J =
yl]ure 9.1 Hz), 6,88 2H, d,J=38,5
Hz), 7,23 (2H, d, J = 9,1 Hz),
7,29 (2H, d,J =9,1 Hz), 7,38
(2H,d,J=8,5Hz), 8,71 (1H,
S).
MS (ESI+) m/z: 374 (MH+).
[a]D26=-170 (¢ 0,10, EtOH)
1-7 1-(4-flophenyl)-3- | 'H-NMR (400MHz, DMSO-

[(3S*,4R*)-4-(4-
metoxyphenyl)-1-
metyl-2-
oxopyrolidin-3-

yl]ure

de) 82,79 (3H, ), 3,28 (1H, t,
1=10,0 Hz), 3,43 (1H, q, J =
9,5 Hz), 3,54 (1H, t, J = 8,8
Hz), 3,71 BH, s), 4,47 (1H, t,
J=10,0 Hz), 6,46 (1H, d, J =
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9,1 Hz), 6,88 (2H, d, J = 8,5
Hz), 7,02 (2H. t, ] = 8,8 Hz),
7.29 (2H, d, J = 8,5 Hz), 7,35
(2H, dd, J = 8,3, 4,8 Hz), 8,58
(1H, s).

MS (ESI+) m/z: 358(MH+).

Bang 49

Ex.No

Tén hoa hoc

P.D.

1-8

(-)-1-[(3S*,4R*)-4-
(3-flo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-.NMR (400MHz, DMSO-
de) 8 3,13-3,20 (1H, m), 3,43-
3,50 (2H, m), 3,79 (3H, s),
4,47 (1H, t, J = 9,7 Hz), 6,42
(1H, d, J = 8,5 Hz), 7,00-7,14
(4H, m), 7,29-7,37 (3H, m),
7,91 (1H, s), 8,58 (1H, s).

MS (ESI+) m/z: 362 (MH-).
[a]D28=-130 (c 0,10, EtOH)

1-9

(-)-1-[(3S*,4R*)-4-
(2-flo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-NMR (400MHz, DMSO-
de) 8 3,17 (1H, t, ] = 9,8 Hz),
3,45 (1H, t, T = 8,9 Hz), 3,68
(1H, q, J = 9,8 Hz), 3,73 (3H,
s), 4,56 (1H, dd, J = 11,3, 8,9
Hz), 6,41 (1H, d, ] = 8,6 Hz),
6,74-6,80 (2H, m), 7,00-7,05
(2H, m), 7,32-7,37 (2H, m),
7,45 (1H, t, J = 8,9 Hz), 7,94
(1H, s), 8,59 (1H, s).

MS (ESI+) m/z: 362 (MH+).
[a]D28=-99 (¢ 0,10, EtOH)
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1-10 1-[(3S*,4R*)-4-(2- | '"H-NMR (400MHz, DMSO-
clo-4- de) 8 3,07 (1H, t, J = 9,8 Hz),
metoxyphenyl)-2- | 3,50 (1H, t, J = 8,5 Hz), 3,74
Meo oxopyrolidin-3-yl]- | (3H, s), 3,91 (1H, g, J = 9,8
3-(4-flophenylure | Hz), 4,66 (1H, dd, J = 11,3,
8,9 Hz), 6,42 (1H, d, J = 8,6
Hz), 6,93 (1H, dd, J = 8,6, 2,4
Hz), 7,00-7,06 (3H, m), 7,33-
7,37 (2H, m), 7,59 (1H, d, J =
8,6 Hz), 7,94 (1H, s), 8,57
(14, s).
MS (ESI+) m/z: 378 (MH+).
Bang 50
Ex.No Str. Tén hoa hoc PD.
(-)-1-(4-flophenvl)- | 'H-NMR (400MHz, DMSO-

1-11

3-[(3S*,4R*)-4-(4-
metoxy-2-
metylphenyl)-2-
oxopyrolidin-3-

yl]ure

de) 52,27 3H, s), 3,05 (1H, t,
J =9,7 Hz), 3,46 (1H, t, J =
8,4 Hz), 3,69 (3H, s), 3,74
(1H, dd, J =98, 8,4 Hz), 4,51
(1H, dd, J = 11,5, 9,1 Hz),
6,37 (1H, d, T = 9,1 Hz), 6,71
(1H, d, T = 3,0 Hz), 6,75 (1H,
dd, J = 8.5, 3,0 Hz), 7,00-7,04
(2H, m), 7,32-7,36 (2H, m),
7,40 (1H, d, J = 8,5 Hz), 7,89
(1H, s), 8,51 (1H, s).

MS (ESI+) m/z: 358 (MH+).
[0]D23=-187 (c 0,35, EtOH)
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metoxyphenyl)-2-

1-12 (-)-1-[(3S*,4R*)-4- | ' H-NMR (400MHz, DMSO-
(2,6-diflo-4- de) 6 3,27-3,33 (1H, m), 3,44
metoxyphenyl)-2- | (1H, t, J = 9,5 Hz), 3,75 (3H,

MeO oxopyrolidin-3-yl]- | s), 3,79 (1H, g, J = 9,8 Hz),
3-(4-flophenyl)ure |4,56 (1H, dd, J = 11,0, 8,6
Hz), 6,46 (1H, d, J = 8,6 Hz),
6,73 (2H, d, J = 10,4 Hz),
6,98-7,04 (2H, m), 7,30-7,34
(2H, m), 8,05 (1H, s), 8,66
(1H, s).
MS (ESI+) m/z: 380 (MH+).
[a]D28=-156 (¢ 0,10, EtOH)
1-13 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
" (2,5-diflo-4- de) 83,18 (1H, t, J = 9,8 Hz),
metoxyphenyl)-2- | 3,43 (1H, t, J = 8,9 Hz), 3,72
oxopyrolidin-3-yl]- | (1H, q, J = 9,8 Hz), 3,80 (3H,
3-(4-ﬂophenyl)ure s), 4,53 (1H, dd, J = 11,6, 8.6
Hz), 6,42 (1H, d, J = 8,6 Hz),
7,00-7,10 (3H, m), 7,32-7,36
(2H, m), 7,52 (1H, dd, J =
11,6, 8,6 Hz), 7,96 (1H, s),
8,62 (1H, s).
MS (ESI+) m/z: 380 (MH+).
[a]D28=-123 (¢ 0,10, EtOH)

Béang 51

Ex.No Str. Tén héa hoc P.D.

1-14 (-)-1-[(3S*,4R*)-4- | 'H-NMR (400MHz, DMSO-
(3,5-diflo-4- dg) 0 3,13-3,19 (1H, m), 3,45-

3,56 (2H, m), 3,87 (3H, s),
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oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

449 (1H, dd, J = 11,3, 8,9
Hz), 6,44 (1H, d, ] = 9,2 Hz),
7,01-7,07 (2H, m), 7,19-7,26
(2H, m), 7,33-7,38 (2H, m),
7,95 (14, s), 8,61 (1H, s).

MS (ESI+) m/z: 380 (MH+).
[]D28=-111 (c 0,10, EtOH)

1-15

(-)-1-[(3S*,4R*)-4-
(2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-.NMR (400MHz, DMSO-
de) & 3,10 -3,18 (3H, m), 3,39-
3,47 (2H, m), 4,40-4,49 (3H,
m), 6,40 (1H, d, J = 8,6 Hz),
6,68 (1H, d, J = 8,6 Hz), 7,00-
7,08 (3H, m), 7.24 (1H, s),
7,33-7,37 (2H, m), 7,88 (1H,
s), 8,55 (1H, s).

MS (ESI+) m/z: 356 (MH+).
[a]D28=-130 (¢ 0,10, EtOH)

1-16

(-)-1-[(3S*,4R*)-4-
(6-flo-2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-NMR (400MHz, DMSO-
ds) & 3,09-3,18 (3H, m), 3,39-
3,46 (1H, m), 3,67 (1H, g, J =
10,0 Hz), 4,50- 4,57 (3H, m),
6,41 (1H, d, J = 9,2 Hz), 6,62
(1H, d, J = 11,0 Hz), 7,02
(2H, t, I = 8,9 Hz), 7,33-7,38
(3H, m), 7,93 (1H, s), 8,60
(1H, s).

MS (ESI+) m/z: 374 (MH+).
[a]D28=-152 (c 0,10, EtOH)

Béang 52
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[Ex.No

Tén hoa hoc

P.D.

1-17

(-)-1-[(3S*,4R*)-4-
(7-flocroman-6-yl)-
2-oxopyrolidin-3-
¥1J-3-(4-
flophenyl)ure

'H-NMR (400MHz, DMSO-
de) 8 1,84-1,90 (2H, m), 2,60-
2,73 2H, m), 3,16 (1H, t, J =
9,8 Hz), 3,42 (1H, t, J = 8,9
Hz), 3,64 (1H, q, ] = 9,8 Hz),
4,09 (2H, t, J = 4,9 Hz), 4,51
(1H, dd, J = 11,3, 8,9 Hz),
6,40 (1H, d, J = 8,6 Hz), 6,54
(1H, d, J = 11,6 Hz), 7,00-
7,06 (2H, m), 7,20 (11, d, J =
8,6 Hz), 7,33-7,37 (2H, m),
7,92 (1H, s), 8,58 (1H, s).

MS (ESI+) m/z: 388 (MH-+).
[a]D28=-220 (c 0,10, EtOH)

1-18

(-)-1-[(3S*,4R*)-4-
(3-flo-5-
metoxypyridin-2-
yl)-2-oxopyrolidin-
3-yl]-3-(4-
flophenyl)ure

'H-.NMR (400MHz, DMSO-
de) 8 3,38 (1H, t, J = 9,2 Hz),
3,47 (1H, t, T = 8,9 Hz), 3,83
(3H, s), 3,96 (1H, q, J = 9,5
Hz), 4,51 (1H, dd, J = 10,4,
7,9 Hz), 6,48 (1H, d, J = 7.9
Hz), 7,01 (2H, t, J = 8,9 Hz),
7,29-7,35 (2H, m), 7,38 (1H,
dd, J = 11,6, 2,4 Hz), 7,95
(1H, s), 820 (1H, d, ] = 2.4
Hz), 8,62 (1H, s).

MS (ESI+) m/z: 363 (MH+).
[a]D28=-142 (c 0,10, EtOH)

11-19

(-)-1-(4-flophenyl)-
3-[(3S*,4R*)-4-(5-

1 metoxythiophen-2-

'H-NMR (400MHz, DMSO-
de) 6 3,18 (1H, t, ] = 9,7 Hz),
3,49 (1H, t, J = 9,5 Hz), 3,60
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yl)-2-oxopyrolidin-
3-yl]ure

(1H, q, = 9,5 Hz), 3,78 (3H,
s), 4,28 (1H, dd, J = 10,9, 9,1
Hz), 6,11 (1H, d, J = 3,6 Hz),
6,47 (1H, d, T = 9,1 Hz), 6,62
(1H, d, T = 3,6 Hz), 7,01-7,08
(2H, m), 7,36-7,41 (2H, m),
7,93 (1H, s), 8,64 (1H, s).

MS (ESI+) m/z: 350 (MH+).
[]D28= -129 (¢ 0,10, EtOH)

Béng 53 -

Ex.No

Tén hda hoc

P.D.

1-20

(-)-1-(4-flophenyl)-
3-[(3S*,4R*)-4-(4-
metylthiophenyl)-
2-oxopyrolidin-3-
yl]ure

'H-NMR (400MHz, DMSO-
de¢) & 2,49 (3H, s), 3,20-3,27
(1H, m), 3,50-3,58 (2H, m),
4,54 (1H, t, J = 9,7 Hz), 6,47
(1H, d, T = 9,1 Hz), 7,05-7,11
(2H, m), 7,26 2H, d, ] = 8,5
Hz), 7,35-7,42 (4H, m), 7,97
(1H, s), 8,61 (1H, s).

MS (ESI+) m/z: 360 (MH+).
[a]D27 = -544 (¢ 0,26,
DMSO)

1-21

MeO

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-
metylsulfonylphen
yl)ure

'H-NMR (400MHz, DMSO-
dg) & 3,10 (3H, s), 3,29-3,31
(1H, m), 3,46 (1H, t, ] = 9,2
Hz), 3,75 (3H, s), 3,79-3,87
(1H, m), 4,58 (1H, dd, J =
11,0, 8,0 Hz), 6,70-6,78 (3H,
m), 7,57 (2H, d, J = 9,2 Hz),
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7,72 (2H, d, T = 9,2 Hz), 8,09
(1H, s), 9,25 (1H, s).

MS (ESI+) m/z: 440 (MH+).
[a]D27 = -138 (c 0,10, EtOH)

1-22 (-)-1-(4- 'H-NMR (400MHz, DMSO-
clophenyl)-3- ds) 8 3,27-3,31 (1H, m), 3,44
[((3S*,4R*)-4-(2,6- | (1H, t, ] = 9,8 Hz), 3,75 (3H,
" diflo-4- $), 3,75-3,83 (1H, m), 4.56
metoxyphenyl)-2- | (1H, t, J = 9,6 Hz), 6,51 (1H,
oxopyrolidin-3- d,J=8,0Hz), 6,73 2H, d,J =
yl]ure 12,0 Hz), 7,22 (2H, d, J =9,2
Hz), 7,35 (2H, d, ] = 9,2 Hz),
8,06 (1H, s), 8,79 (1H, s).
MS (ESI+) m/z: 396 (MH+).
[@]D27 = -195 (¢ 0,10, EtOH)
Bang 54
Ex.No Str. Tén hoa hoc P.D.
1-23 (-)-1-(4- "H-NMR (400MHz, DMSO-

xyanophenyl)-3-
[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

de) 6 3,26-3,33 (1H, m), 3,45
(1H, t, J = 9,8 Hz), 3,75 (3H,
s), 3,78-3,86 (1H, m), 4,58
(1H, dd, J = 11,0, 8,0 Hz),
6,70-6,77 (3H, m), 7,51 (2H,
d,J=9,2Hz), 7,63 (2H,d, ] =
9,2 Hz), 8,09 (1H, s), 9,24
(1H, s).

MS (ESI+) m/z: 387(MH+).
[a]D26 =-163 (¢ 0,10, EtOH)
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1-24 /@/H\H/H% ENH (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
MeO FO (2,6-diflo-4- dg) 8 3,29 (1H, t, J = 8,6 Hz),
Meogi metoxyphenyl)-2- | 3,43 (1H, t, J = 8,9 Hz), 3,66
oxopyrolidin-3-yl]- | (s, 3H), 3,70-3,82 (1H, m),
3-(4- 3,75 3H, s), 4,55 (1H, dd, J =
metoxyphenyl)ure | 10,4, 8,6 Hz), 6,34 (1H, d, ] =
8,6 Hz), 6,71-6,79 (4H, m),
7,22 (2H, d, J = 8,6 Hz), 8,03
(1H, s), 8,40-(1H, s).
MS (ESI+) m/z: 392 (MH+).
[a]D28 =—168 (c 0,29, EtOH)
1-25 o (-)-1- 'H-NMR (400MHz, DMSO-
' <o (benzo[d][1,3]diox | d¢) & 3,29 (1H, t, J = 8,6 Hz),
ol-5-yl)-3- 343 (1H, t, J = 8,9 Hz),
[(3S*,4R*)-4-(2,6- |3,72—3.82 (1H, m), 3,75 (3H,
 diflo-4- s), 4,55 (1H, dd, J = 11,0, 8,6
metoxyphenyl)-2- | Hz), 5,90 (2H, s), 6,37 (1H, d,
oxopyrolidin-3- J =179 Hz), 6,64 (1H, dd, ] =
yl]ure 8.3, 2,1 Hz), 6,70-6,76 (3H,
m), 7,06 (1H, d, J = 2,1 Hz),
8,04 (1H, s), 8,50 (1H, s).
MS (ESI+) m/z: 406 (MH+).
[a]D28 =—-150 (c 0,30, EtOH)
Bang 55
Ex.No Str. Tén héa hoc P.D.
1-26 (-)-1-(5-clothiazol- | 'H-NMR (400MHz, DMSO-
2-yl)-3- de) 6 3,28-3,31 (1H, m), 3,46

MeO

[(3S*,4R*)-4-(2,6-
diflo-4-

(1H, t, J = 9,8 Hz), 3,75 (3H,
s), 3,82-3,91 (1H, m), 4,55
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1hetoxyphenyl)-2-
oxopyrolidin-3-

yllure

(1H, dd, T = 9.8, 6,8 Hz), 6,75
(2H, d, T = 11,0 Hz), 6,88
(1H, d, J = 6,8 Hz), 7,31 (1H,
s), 8,11 (1H, 5), 10,9 (1H, s).
MS (ESI+) m/z: 403 (MH+).
[a]D27 = -88 (c 0,10, EtOH)

1-27 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
(2,6-diflo-4- de) 6 3,27-3,31 (1H, m), 3,46
metoxyphenyl)-2- | (1H, t, J = 8,6 Hz), 3,75 (3H,

MeO oxopyrolidin-3-yi]- | s), 3,80-3,88 (1H, m), 4,60
3-(pyrimidin-4- (1H, dd, J = 104, 8,0 Hz),
yl)ure 6,75 (2H, d, J = 11,0 Hz), 7,46
(1H, d, J = 6,1 Hz), 7,86 (1H,
brs), 8,14 (1H, s), 8,44 (1H, d,
J=15,5Hz), 8,70 (1H, s), 9,68
(1H, brs).
MS (ESI+) m/z: 364 (MH+).
[a]D29 =-180 (¢ 0,10,
DMSO)
1-28 (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-

MeO

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(pyridin-2-yl)ure

de) 6 3,27-3,30 (1H, m), 3.40-
3,47 (1H, m), 3,75 (3H, s),
3,79-3,88 (1H, m), 4,58-4,63
(1H, m), 6,73 2H, d, 1 = 10,4
Hz), 6,90-6,93 (1H, m), 7,28
(1H. d, J = 8,0 Hz), 7,62-7,67
(1H, m), 8,10 (1H, m), 8,14-
8,16 (1H, m), 8,37-8,43 (1H,
m), 9,22 (1H, s).

MS (ESI+) m/z: 363 (MH+).
[a]D27 = -188 (¢ 0,10, EtOH)
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Ex.No

Tén hda hoc

P.D.

1-29

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(pyridin-3-yl)ure

'H-NMR (400MHz, DMSO-
de) 8 3,28-3,31 (1H, m), 3,45
(1H,t,J=9,2 Hz), 3,75 (3H,
s), 3,82 (1H, q, T = 9,5 Hz),
4,57 (1H, dd, J=11,0, 8,6 -
Hz), 6,66 (1H, d, ] = 8,6 Hz),
6,74 (2H, d, ] = 10,4 Hz),
721 (1H, dd, J = 8,6, 4,9 Hz),
7,78-7,82 (1H, m), 8,07 (1H,
s), 8,08-8,10 (1H, m), 8,47
(1H, d, J = 2,4 Hz), 8,87 (1H,
S).

MS (ESI+) m/z: 363 (MH+).
[a]D27 =-168 (c 0,10, EtOH)

1-30

MeO

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(pyrimidin-5-
ylure

"H-NMR (400MHz, DMSO-
de) 8 3,28-3,50 (2H, m), 3,74
(3H, s), 3,75-3,90 (1H, m),
4,58 (1H, dd, ] = 9.8, 8,6 Hz),
6,74 (2H, d, T = 10,4 Hz),
6,92 (1H, d, J = 8,6 Hz), 8,08
(1H, s), 8,71 (1H, s), 8,78
(2H, s), 9.11 (1H, s).

MS (ESI+) m/z: 364 (MH+).
[a]D28 =-139 (¢ 0,10,
DMSO)

-229-




24377

1-31 “ (-)-1-(6-clopyridin- | "H-NMR (400MHz, DMSO-
A 3-y1)-3- dg) 5 3,28-3,31 (1H, m), 3,45
[(3S*,4R*)-4-(2,6- | (1H,t,J=9,2 Hz), 3,75 (3H,
e diflo-4- s), 3,83 (1H, q, J = 9,2 Hz),
metoxyphenyl)-2- | 4,57 (1H, dd, J=11,0, 8,6
oxopyrolidin-3- Hz), 6,70-6,79 (3H, m), 7,32
yl]ure (1H, d,J = 8,6 Hz), 7,86 (1H,
dd, J = 8,6, 3,0 Hz), 8,07 (1H,
s), 8,34 (1H, d, J = 3,0 Hz),
9,07 (1H, s).
MS (ESI+) m/z: 397 (MH+).
[a]D27 =-152 (¢ 0,10, EtOH)
Bang 57
Ex.No Str. Tén hoda hoc PD.
1-32 N (-)-1-(5-clopyridin- | "TH-NMR (400MHz, DMSO-
- o . /\ 2-yl)-3- de) 6 3,29-3,35 (1H, m), 3,47
[(3S*,4R*)-4-(2,6- | (1H,t,J=9,2 Hz), 3,75 (3H,
e diflo-4- 5),3,81 (1H, q, J = 9.2 Hz),
metoxyphenyl)-2- | 4,59 (1H, dd, J =11,0, 8,6
oxopyrolidin-3- Hz), 6,74 (2H, d, J = 11,0 Hz),
yllure 7,49 (1H, d, J = 8,6 Hz), 7,73-
7,79 (2H, m), 8,11 (1H, s),
8,20 (1H, d, J=3,0 Hz), 9,35
(1H, s).
MS (ESI+) m/z: 397 (MH+).
[a]D27 =-180 (c 0,10, EtOH)
(-)-1-[(3S*,4R*)-4- | "H-NMR (400MHz, DMSO-

1-33

MeO

(2,6-diflo-4-

metoxyphenyl)-2-

de) 8 3,36-3,30 (1H, m), 3,48
(1H, t, ] = 9,2 Hz), 3,75 (3H,
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oxopyrolidin-3-yl]-
3-(pyrazin-2-yl)ure

s), 3,85 (1H, q, J = 9,5 Hz),
4,60 (1H, dd, J = 10,4, 8,6
Hz), 6,74 (2H, d, J = 11,0 Hz),
7,70 (1H, d, T = 8,6 Hz), 8,12
(1H, s), 8,16-8,22 (2H, m),
8,79 (1H, s), 9,51 (1H, s).

MS (ESI+) m/z: 364 (MH+).
[]D28 =-178 (c 0,10,
DMSO)

1-34 (-)-1- "H-NMR (400MHz, DMSO-
(benzo[d]thiazol-2- | d¢) 6 3,29-3,36 (1H, m), 3,48
yD)-3-[(3S*,4R*)- | (1H,t,J=8,6 Hz), 3,75 (3H,

e 4-(2,6-diflo-4- 5), 3,89 (1H, q, J = 9,2, Hz),
metoxyphenyl)-2- | 4,60 (1H, dd, J=10,4, 9,2
oxopyrolidin-3- Hz), 6,75 (2H, d, J = 11,0 Hz),
yl]ure 7,06-7,23 (2H, m), 7,30-7,37

(1H, m), 7,54-7,62 (1H, m),
7,83 (1H, d, J = 6,7 Hz), 8,14
(1H, s), 11,0 (1H, brs).

MS (ESI+) m/z: 419 (MH+).
[a]D28 = -164 (c 0,10,
DMSO)

Bang 58

Ex.No Str. Tén héa hoc PD.

1-35 (-)-1- 'H-NMR (400MHz, DMSO-

\S (benzo[b]thiophen- | d¢) 6 3,27-3,31 (1H, m), 3,46
2-yl)-3- (1H, t,J= 28,6 Hz), 3,75 (3H,

MeO

[(3S*,4R*)-4-(2,6-
diflo-4-

s), 3,86 (1H, q, J =9,2 Hz),
4,59 (1H, dd, J=11,0, 8,6
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metoxyphenyl)-2-

oxopyrolidin-3-

Hz), 6,66 (1H, s), 6,75 (2H, d,
T=11,0Hz), 6,82 (1H, d, J =

yllure 8,6 Hz), 7,09 (1H, t,J=8,0
Hz), 7,21 (1H, t, ] = 8,0 Hz),
7,52 (1H, d, J = 8,0 Hz), 7,69
(1H, d, J = 8,0 Hz), 8,09 (1H,
s), 10,1 (1H, s).
MS (ESI+) m/z: 418 (MH+).
[a]D27 = -74 (¢ 0,10, EtOH)
1-36 (-)-1- "H-NMR (400MHz, DMSO-
(benzo[d]oxazol-2- | d¢) 6 3,32-3,38 (1H, m), 3,51
yD)-3-[(3S*,4R*)- | (1H,t,J=9,2 Hz), 3,75 (3H,
hee 4-(2,6-diflo-4- $),3,97 (1H, q, T = 9,5 Hz),
metoxyphenyl)-2- | 4,67 (1H, dd, J =9,8, 8,0 Hz),
oxopyrolidin-3- 6,74 (2H, d, J = 11,0 Hz),
yllure 7,17-7,30 (2H, m), 7,46-7,57
(2H, m), 8,16 (1H, s), 8,57
(1H,d,J=17,3 Hz), 11,14
(1H, brs).
MS (ESI+) m/z: 403 (MH+).
[a]D28 =-158 (¢ 0,10, EtOH)
1-37 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-

MeQ

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(5-
metylisoxazol-3-

yl)ure

de) 82,29 3H, s), 3,27-3,32
(1H, m), 3,45 (1, t,7=9,2
Hz), 3,75 (3H, s), 3,76-3,84
(1H, m), 4,55 (1H, 1,7 =9.8
Hz), 6,31 (1H, s), 6,70-6,81
(3H, m), 8,09 (1H, s), 9,44
(1H, s).

MS (BSI+) m/z: 367 (MHH+).
[a]D27 = -154 (¢ 0,10, EtOH)
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Bang 59

Ex.No Str. Tén hda hoc PD.

1-38 (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-
(2,6-diflo-4- de) 6 3,29-3,35 (1H, m), 3,46
metoxyphenyl)-2- | (1H,t,1=9,2 Hz), 3,67-3,74

MeG oxopyrolidin-3-yl]- | (1H, m), 3,75 (3H, s), 4,57

3-(2-flophenyljure | (1H, dd, J=11,0, 8,6 Hz),
6,75 (2H, d, J=10,4 Hz),
6,88-6,96 (2H, m), 7,03 (1H,
t,J=7,2Hz), 7,12-7,18 (1H,
m), 7,93-7,98 (1H, m), 8,11
(1H,s), 8,41 (1H,d,J=24
Hz).
MS (ESI+) m/z: 380 (MH+).
[a]D27 =-152 (¢ 0,10, EtOH)

(-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO- |

1-39

MeO

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(5-
metylthiophen-2-
ylure

d¢) 0 2,25 (3H, s), 3,26-3,32
(1H, m), 3,43 (1H, t, T = 9,2
Hz), 3,75 (3H, s), 3,76-3,84
(1H, m), 4,53 (1H, dd, ] =9,2,
8,0 Hz), 6,17 (1H, d, J = 3,2
Hz), 6,38 (1H, br s), 6,52 (1H,
d,J=28,0Hz), 6,73 2H, d,]J =
10,3 Hz), 8,03 (1H, s), 9,42
(1H, s).

MS (ESI+) m/z: 382 (MH+).
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1-40 (-)-1-(4-flophenyl)- | 'H-NMR (400MHz, DMSO-
3-[(3S*,4R*,58*)- |ds) 30,68 (3H, d,J=6,7 Hz),
4-(4- 3,64-3,71 (1H, m), 3,71 (3H,
metoxyphenyl)-5- | s), 3,74-3,80 (1H, m), 4,79
metyl-2- (1H, dd, J=12,1, 9,1 Hz),
oxopyrolidin-3- 6,37 (1H, d, J =9,1 Hz), 6,89
yl]ure (2H, d,J=9,1 Hz), 7,01-7,06
(2H, m), 7,25 (2H, d,J=38,5
Hz), 7,35-7,39 (2H, m), 8,05
(1H, s), 8,51 (1H. s).
MS (ESI+) m/z: 358 (MH+).
[a]D25 =-149 (c 0,22, EtOH).
Bang 60
Ex.No Str. Tén hoéa hoc PD.
1-41 (-)-1-(4-flophenyl)- | "H-NMR (400MHz, DMSO-
3-[(3S*,4R*,5R*)- | ds)d 1,04 (3H, d, J=6,1 Hz),
4-(4- 2,86 (1H, dd, J=11,5, 9,1
metoxyphenyl)-5- | Hz), 3,45-3,54 (1H, m), 3,71
metyl-2- (3H, s), 4,53 (1H, dd, J = 11,5,
oxopyrolidin-3- 8,5Hz), 6,34 (1H,d, J= 38,5
yl]ure Hz), 6,87 (2H, d, ] = 8,5 Hz),
6,99-7,03 (2H, m), 7,27 (2H,
d,J=8,5Hz),7,31-7,34 (2H,
m), 7,98 (1H, s), 8,50 (1H, s).
MS (ESI+) m/z: 358 (MH+).
[a]D25 =-108 (c 0,39, EtOH).
1-[(3S*,4R*)-4-(4- | 'H-NMR (400MHz, DMSO-

' 1-42

etyl-2,6-
diflophenyl)-2-

de) 8 1,15 3H, t, J = 7,6 Ha),
2,58 (2H, q, J = 7,6 Hz), 3,29-
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oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

3,36 (1H, m), 3,41-3,48 (1H,
m), 3,86 (1H, q, J = 9,8 Hz),
4,59 (1H, dd, J=10,4, 8,6
Hz), 6,48 (1H, d, J = 8,6 Hz),
6,96 (2H, d, ] =9,8 Hz), 7,01
(2H, t, J = 8,9 Hz), 7,30-7,34
(2H, m), 8,06 (1H, s), 8,68
(1H, s).

MS (ESI+) m/z: 378 (MH+).

clophenyl)-3-
[(B3R*,45%*)-4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

1-43 Hon 7| (D-1-@- "H-NMR (400MHz, DMSO-
3 7 TJ:éNH clophenyl)-3- de) 6 3,17-3,23 (1H, m), 3 ,49-
\ [(3R*,4S8%)-2-0x0- | 3,58 (2H, m), 4,51 (1H, dd, J
4-phenylpyrolidin- | =11,2, 8,5 Hz), 6,51 (1H, d,]
3-yl]ure = 8,5 Hz), 7,21-7 25 (3H, m),
7,29-7,33 (2H , m), 7,36-7,39
(4H, m), 7,94 (1H, s), 8,70
(1H, s).
MS (ESI+) m/z: 330 (MH+).
[a]D25 =+122 (c 0,35,
DMSO)
Béang 61
Ex.No Str. Tén hda hoc P.D.
[ 1-44 o 1 (#)-1-(4- "H-NMR (400MHz, DMSO-

de) §3,11-3,21 (1H, m), 3,41-
3,50 (2H, m), 3,71 (3H, s),
4,46 (1H, dd, T = 10,9, 9,1
Hz), 6,47 (1H, d, ] = 9,1 Hz),
6,87 (2H, d, T =8,5 Hz), 7,23
(2H, d,J=9,1 Hz), 7,29 (2H,
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d,7=9,1Hz), 738 2H, d, J =
8,5 Hz), 7,90 (1H, s), 8,67
(1H, s).

MS (ESI+) m/z: 360 (MH+).
[a]D25 = +146 (c 0,30, EtOH)

1-45 @ 0 9 |-G "H-NMR (400MHz, DMSO-
N O T :.dNH clophenyl)-3- dg) §3,16-3,23 (1H, m), 3,47-
Q [(BR*4S%)-4-(3- |3,56 (2H, m), 3,72 (3H, s),
o | metoxyphenyl)-2- | 4,52 (1H, 1, J = 9,7 Hz), 6,49
oxopyrolidin-3- (1H, d, J=9.1 Hz), 6,80 (1H,
ylJure dd, J = 8,5, 2,1 Hz), 6,93 (1H,
d,J =74 Hz), 6,97 (1H, s),
7,20-7,24 (3H, m), 7,38 (2H,
d, J1=8,5Hz), 7.92 (1H, s).
8,68 (1H, s).
MS (ESI+) m/z: 360 (MH-).
[@]D25 = +115 (¢ 0,35,
| DMSO)
1-46 (+)-1-(4- "H-NMR (400MHz, DMSO-

clophenyl)-3-
[(3R*,45%)-4-(2-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

dg ) 83,09 (1H, t, ] = 9,4 Hz),
3,40-3,50 (1H, m), 3,69-3,75
(1H, m), 3,78 3, s), 4,72
(1H, dd, T = 11,2, 8,8 Hz),
6,45 (1H, d, T =9,1 Hz), 6,88-
6,93 (1H, m), 6,98 (1H, d, T =
7,3 Hz), 7,20-7,24 (3H, m),
7.34-7,39 (3H, m), 7,88 (1H,
s), 8,66 (1H, s).

MS (ESI+) m/z: 360 (MH-+).
[]D25 =+110 (c 0,35, EtOH)
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(4-metoxyphenyl)-

Bang 62
Ex.No Str. Tén hoa hoc P.D.
1-47 R P | (D-1-[(BR*4S%)- | 'H-NMR (400MHz, DMSO-
. g :dNH 4-(2,6-diflo-4- de) 8 3,27-3,33 (1H, m), 3,44
@‘F metoxyphenyl)-2- | (1H,t,J=9,5Hz), 3,75 (3H,
MeO oxopyrolidin-3-yl]- | s), 3,79 (14, q, J = 9.8 Hz),
3-(4-flophenyl)ure | 4,56 (1H, dd, J =11,0, 8,6
Hz), 6,46 (1H, d, J = 8,6 Hz),
6,73 (2H, d, J = 10,4 Hz),
6,98-7,04 (2H, m), 7,30-7,34
2H, m), 8,05 (1H, s), 8,66
(1H, s).
MS (ESI+) m/z: 380 (MH+).
[a]D28 +175 (¢ 0,10, EtOH)
1-‘48 D/HTH *éN—Me (+)-1-(4- 'H-NMR (400MHz, DMSO-
cl A clophenyl)-3- dg) 02,79 (3H, s), 3,29 (1H, t,
MéOQ [(3R*,4S*)-4-(4- I1=9,7Hz),3,43(1H, q,J =
metoxyphenyl)-1- | 9,5 Hz), 3,54 (1H,t, ] = 8,5
metyl-2- Hz), 3,71 (3H, s), 4,46 (1H, t,
oxopyrolidin-3- J=10,0 Hz), 6,53 (1H, d,J =
yllure 9,1 Hz), 6,88 2H, d, ] =8,5
Hz), 7,23 (2H, d, ] = 9,1 Hz),
7,29 (2H, d,J=9,1 Hz), 7,38
(2H, d, J=8,5 Hz), 8,71 (1H,
S).
MS (ESI+) m/z: 374 (MHH).
[a]D25 =+162 (c 0,31, EtOH)
1-49 o i (+)-1-(4- "H-NMR (400MHz, DMSO-
FQ \g\\ :'AH flopheny1)-3- ds) 81,04 (3H, d, J = 6,1 Hz),
\ [(BR*,4S*,58*)-4- | 2,86 (1H, dd, J=11,5, 9,1

| Hz), 3.45-3,54 (1H, m), 3,71
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5-metyl-2-
oxopyrélid?n:S-

yl]ure

(3H, s), 4,53 (1H, dd, J = 11,5,
8,5 Hz), 6,34 (1H, d, T = 8,5
Hz), 6,87 (2H, d, J = 8,5 Hz),
6,99-7,03 (2H, m), 7,27 (2H,
d, =85 Hz), 7,31-7,34 2H,
m), 7,98 (1H, s), 8,50 (1H, s).
MS (ESI+) m/z: 358 (MH+). -
[a]D25 +116 (c 0,38, EtOH).

Bang 63

Ex.No

Tén hda hoc

P.D.

1-50

(+)-1-(4-
flophenyl)-3-
[(BR*,4S*,5R*)-4-
(4-metoxyphenyl)-
5-metyl-2-
oxopyrolidin-3-

yl]ure

"H-NMR (400MHz, DMSO-
ds ) 8 0,68 (3H, d, J = 6,7 Hz),
3,64-3,71 (1H, m), 3,71 (3H,
s), 3,74-3,80 (1H, m), 4,79
(1H, dd, T = 12,1, 9,1 Hz),
6,37 (1H, d, T=9,1 Hz), 6,89
(2H, d, 1 =9,1 Hz), 7,01-7,06
(2H, m), 7,25 2H, d, ] = 8.5
Hz), 7,35-7,39 (2H, m), 8,05
(1H, s), 8,51 (1H, s).

MS (ESI+) m/z: 358 (MH+).
[a]D25 +167 (c 0,45, EtOH).
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Hooo] (¥)-trans-1-(4-
D/ O nH
o g clophenyl)-3-[4-(4-

metoxyphenyl)-2-

oxopyrolidin-3-

de) §3,11-3,21 (1H, m), 3,41-
3,50 (2H, m), 3,71 3H, s),
4,46 (1H, dd, J = 10,9, 9,1

1-51 NN P | (H-1-(- 'H-NMR (400MHz, DMSO-
FO E \:dNH flophenyl)-3- de) 83,18 (1H, t, = 9,7 Hz),
MeO— X/ [(BR*,45%)-4-(5- 3,49 (1H,t,J =9,5 Hz), 3,60
metoxythiophen-2- | (1H, q, J =9,5 Hz), 3,78 (3H,
yl)-2-oxopyrolidin- | s), 4,28 (1H, dd, J =10,9, 9,1
3-yl]ure Hz), 6,11 (1H, d, J = 3,6 Hz),
6,47 (1H, d, J =9,1 Hz), 6,62
(1H, d, J=3,6 Hz), 7,04 (2H,
m), 7,37-7,40 (2H, m), 7,93
(1H, s), 8,64 (1H, s).
MS (ESI+) m/z: 350 (MH+).
[a]D25=+122 (¢ 0,10, EtOH)
| 1-52 o 9 | (+)-1-{(3R*,4S*)- | "H-NMR (400MHz, DMSO-
FO T :.éN“ 4-[4- de) §3,17-3,22 (1H, m), 3,47-
D (diflometoxy)phen | 3,57 (2H, m), 4,50 (1H, dd, J
Faree yl]-2-oxopyrolidin- | = 10,9, 9,1 Hz), 6,44 (1H, d,J
3-yl}-3-(4- =9,1 Hz), 7,00-7,05 (2H, m),
flophenyl)ure 7,00-7,37 (1H, m), 7,12 (2H,
d,J=28,5Hz), 7,33-7,37 (2H,
m), 7,44 (2H, d, J = 8,5 Hz),
7,94 (1H, s), 8,57 (1H, s).
MS (ESI+) m/z: 380 (MH+).
[a]D23 =+107 (¢ 0,35, EtOH)
Béng 64
Ex.No Str. Tén hoa hoc P.D.
1-53 "H-NMR (400MHz, DMSO-
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yljure

Hz), 6,47 (1H, d, J=9,1 Hz),
6,87 (2H, d,J = 8,5 Hz), 7,23
(2H, d,J=9,1 Hz), 7,29 (2H,
d,J=9,1Hz),7,38(2H,d,J =
8,5 Hz), 7,90 (1H, s), 8,67
(1H, s).

MS (ESI+) m/z: 360 (MH+).

1-54

(£)-trans-1-(4-
flophenyl)-3-[4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yljure

'H-NMR (400MHz, DMSO-
de) 8 3,11-3,17 (1H, m), 3,38-
3,48 (2H. m), 3.69 (3H, s),
4,45 (1H, dd, J = 10,9, 9,1
Hz), 6,38 (1H, d, ] = 9,1 Hz),
6,86 (2H, d, ] = 8,5 Hz), 7,01
(2H, t, J = 9,1 Hz), 7,28 (2H,
d, J = 8,5 Hz), 7,32-7,35 (2H,
m), 7,88 (1H, s), 8,53 (1H, s).
MS (ESI+) nv/z: 344 (MHH).

1-55

NN
IO Vo
cl %

MeO

(%)-trans

(£)-trans-1-(4-
clophenyl)-3-[4-(4-
metoxyphenyl)-1-
metyl-2-
oxopyrolidin-3-

yl]ure

'H-NMR (400MHz, DMSO-
de) 82,79 (3H, s), 3,29 (1H, t,
J=197Hz),343 (1H, q, ] =
9,5 Hz), 3,54 (1H, t, ] = 8,5
Hz), 3,71 3H, s), 4,46 (1H, t,
J=10,0 Hz), 6,53 (1H, d, J =
9,1 Hz), 6,88 (2H, d, J = 8,5
Hz), 7,23 (2H, d, J = 9,1 Hz),
7,29 2H, d, T = 9,1 Hz), 7.38
(2H, d, J = 8,5 Hz), 8,71 (1H;
S).

MS (ESI+) m/z: 374 (MH+).
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Béng 65
Ex.No. Str. Tén hoa hoc P.D.
1-56 1-[(3S*,4R*)-4- 'H-NMR (400MHz, DMSO-
_ (2,6-diflo-4- dg) 0 3,26-3,31 (1H, m), 3,43
HO/©/ metoxyphenyl)-2- | (1H, t,J =9,7 Hz), 3,72-3,79
oxopyrolidin-3-yl]- | (4H, m), 4,64 (1H, dd, J =
3-(4- 10,3, 7,8 Hz), 6,29 (1H, d, ] =
hydroxyphenyl)ure | 8,5 Hz), 6,57-6,60 (2H, m),
6,73 (2H, d, J = 10,9 Hz),
7,06—7,09 (2H, m), 8,02 (1H,
s), 8,25 (1H, s), 8,92 (1H, s).
MS (ESI+) m/z: 378 (MH+).
1-57 1-[(35*,4R*)-4- 'H-NMR (400MHz, DMSO-
HO OHTH“ ONH (2,6-diflo-4- dg) 0 3,27-3,32 (1H, m), 3,44
Fijg metoxyphenyl)-2- | (1H,t,J=9,7 Hz), 3,72-3,80
wed F oxopyrolidin-3-yl]- | (4H, m), 4,56 (1H, dd, J=10
3-(3- 9,8,5Hz),6,27 (1H,dd, J =
hydroxyphenyl)ure | 7,3, 1,8 Hz), 6,37 (1H, d,J =
8,5 Hz), 6,65 (1H, dd, J =72,
1,8 Hz), 6,73 (2H, d, J = 10,9
Hz), 6,91-6,96 (2H, m), 8,05
(1H, s), 8,49 (1H, s), 9,16
(1H, s).
MS (ESI+) m/z: 378 (MH+).
1-58 (-)-1-[(3S*,4R*)-4- | '"H-NMR (400MHz, DMSO-

(2,6-diflo—4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(3-
metylisothiazol-5-

yDure

de) §2,21 3H, s), 3,27-3,32
(1H, m), 3,45 (1H, t, T = 9,6
Hz), 3,75 3H, s), 3,87 (1H, q,
J=9,6 Hz), 4,54 (1H, dd, J =
9,6, 8,6 Hz), 6,46 (1H, s), 6,75
(2H, d, J = 10,4 Hz), 7,16
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(1H, d, J = 8,6 Hz), 8,09 (1H,
s), 10,5 (1H, s).

MS (ESI+) m/z: 383 (MH+).
[0]D26=-264 (c 0,03, EtOH)

Bang 66
Ex.No. Str. Tén héa hoc P.D.
1-59 (-)-1-[(38*,4R*)-4- | "TH-NMR (400MHz, DMSO-
(2,6-diflo-4- dg) 63,30 (1H, t, ] =9,2 Hz),
metoxyphenyl)-2- | 3,44 (1H, t,J=9,2 Hz), 3,75
e oxopyrolidin-3-yl}- | (3H, s), 3,77 (1H, q,J =9,2
3-(1H-indol-5- Hz), 4,58 (1H, dd, J = 10,4,
yl)ure 8,6 Hz), 6,27 (1H, brs), 6,32
(1H, d,J = 8,6 Hz), 6,71-6,77
(2H, d, J = 10,4 Hz), 6,94
(1H, dd, J = 8,6, 1,8 Hz), 7,20
(1H, d, J= 8,6 Hz), 7,23 (1H,
t,J=3,0Hz),7,52 (1H, d, ] =
1,8 Hz), 8,04 (1H, s), 8,31
(1H, s), 10,9 (1H, s).
MS (ESI+) m/z: 401 (MH+).
[a]D27 = -156 (c 0,11, EtOH)
1-60 1-[(3S*,4R*)-4- 'H-NMR (400MHz, DMSO-

MeO

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-
iodophenyl)ure

de) § 3,25-3,34 (1H, m), 3,44
(1H, t, T = 9,2 Hz), 3,75 GH,
s), 3,79 (1H, q, J = 9,2 Hz),
4,55 (1H, dd, J = 11, 8,6 Hz),
6,53-6,65 (1H, m), 6,79-6,77
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(2H, m), 7,18 (2H, d, J = 8,6
Hz), 7,49 (2H, d, J = 8,6 Hz),
8,05 (1H, s), 8,79-8,88 (1H,
m).

MS (ESI+) m/z: 488 (MH+).

metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

1-61 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
N WH@_ ONH (2,6-diflo—4- de) 0 3,26-3,33 (1H, m), 3,46
<\°’/N Fi_/ metoxyphenyl)-2- | (1H,t,J=9,2 Hz), 3,75 (3H,
Med oxopyrolidin-3-yl]- | s), 3,82 (1H, q, J = 9,2 Hz),
3-[4-(oxazol-2- 4,58 (1H, dd, J=10,4, 8,0
yl)phenyl]ure | Hz), 6,64 (1H, brs), 6,71-6,78
(2H, m), 7,29 (1H, s), 7,49
(2H, d, J = 8,6 Hz), 7,80 (2H,
d,J = 8,6 Hz), 8,08 (1H, s),
8,11 (1H, s), 9,02 (1H, brs).
MS (ESI+) m/z: 429 (MH+).
[a]D29=-166 (c 0,15, EtOH)
Bang 67
‘Ex.No. Str. Tén hoa hoc P.D.
1-62 (-)-1-(4- "H-NMR (400MHz, DMSO-
xyclopropylphenyl | dg) 6 0,52-0,56 (2H, m), 0,81-
)-3-[(3S*,4R*)-4- | 0,87 (2H, m), 1,76-1,82 (1H,
(2,6-diflo—4- m), 3,29 (1H, t, ] =9,2 Hz),

3,44 (1H, t,J = 9,2 Hz), 3,75
(3H, s), 3,77 (1H, q, J = 9,2
Hz), 4,55 (1H, dd, J = 10,4,
8.6 Hz), 6,39 (1H, d, J = 8,6
Hz), 6,70-6,76 (2H, m), 6,89
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d,T= 8,6 Hz), 8,04 (1H, s),
8,50 (1H, s).

MS (ESI+) m/z: 402 (MH+).
[a]D25=-157 (c 0,14, EtOH)

1-63

MeO

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-[4-
(triflometyl)phenyl

Jure

'H-NMR (400MHz, DMSO-
de) 8 3,29-3,35 (1H, m), 3,47
(1H, t, J = 9,2 Hz), 3,76 (3H,
s), 3,80-3,88 (1H, m), 4,60
(1H, dd, J = 11,0, 8,6 Hz),
6.65 (1H, d, T = 7,9 Hz), 6,75
(2H, d, ] = 11,0 Hz), 7,50-7,55
(4H, m), 8,09 (1H, s), 9,11
(1H, s).

MS (ESI+) m/z: 430 (MH+).
[a]D26 = -95 (c 0,13, EtOH)

1-64

(-)-1-[(35*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(3-flo-4-
‘metylphenyl)ure

'H-NMR (400MHz, DMSO-
d6) & 2,10 (3H, s), 3,25-3,35
(1H, m), 3,41-3,47 (1H, m),
3,75 (3H, s), 3,77-3,83 (1H,
m), 4,55 (1H, dd, J = 11,0, 8,6
Hz), 6,52 (1H, d, ] = 8,6 Hz),
6,73 (2H, d, J = 11,0 Hz), 6,91
(1H, dd, T = 8,3, 2,1 Hz), 7,06
(1H, t, J = 8,9 Hz), 7,28 (1H,
dd, J = 12,5, 2,1 Hz), 8,05
(1H, s), 8,77 (1H, s).

MS (ESI+) m/z: 394 (MH).
[a]D25=-125 (¢ 0,13, EtOH)

Béng 68
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MeO

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-

Ex.No. Str. Tén hoa hoc P.D.
1-65 Me ]@HTH% ONH (-)-1-[(3S*,4R*)-4- | ' H-NMR (400MHz, DMSO-
F R 1 (2,6-diflo-4- de¢) 0 2,14 (3H, s), 3,26-3,33
Med i metoxyphenyl)-2- | (1H, m), 3,44 (1H, t, J = 8,9
oxopyrolidin-3-yl]- | Hz), 3,75 (3H, s), 3,77-3,83
3-(4-flo-3- (IH, m), 4,55 (1H, dd, J =
metylphényl)ure 11,0, 8,6 Hz), 6,44 (1H, d, J =
8,6 Hz), 6,73 (2H, d, I = 11,0
Hz), 6,94 (1H, t, J = 9,2 Hz),
7,07-7,12 (1H, m), 7,23-7,26
(1H, m), 8,04 (1H, s), 8,57
o (1H, s).
MS (ESI+) m/z: 394 (MH+).
[a]D26 = -151 (¢ 0,14, EtOH)
1-66 N (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-
Mo~ (2,6-diflo-4- de) 52,34 (3H, s), 3.25-3,34
MeG metoxyphenyl)-2- | (1H, m), 3,44 (1H,t,J=9,8
oxopyrolidin-3-yl]- | Hz), 3,75 (3H, s), 3,77-3,85
3-(6-metylpyridin- | (1H, m), 4,56 (1H, dd, J =
3-yl)ure 10,7, 8,3 Hz), 6,57 (1H,d, J =
8,6 Hz), 6,74 (2H, d,J=11,0
Hz), 7,06 (1H, d, J = 8,6 Hz),
7,68 (1H, dd, J = 8,6, 2,4 Hz),
8,05 (1H, s), 8,34 (1H, d,J =
2.4 Hz), 8,72 (1H, s).
MS (ESI+) m/z: 377 (MH+).
[a]D24=-168 (c 0,22, EtOH)
| 1-67 o~ “worn“- °NH (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
FC N F

de) 8 3,25-3,35 (1H, m), 3,40-
3,50 (1H, m), 3,75 (3H, s),
3,81-3,90 (1H, m), 4,59 (1H,
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3-[6- dd, J = 10,7, 8,3 Hz), 6,74
(triflometyl)pyridin | (2H, d, J = 11,0 Hz), 6,84 (1H,
-3-yljure d,J=8,6Hz),7,71 (1H,d,J =
9,2 Hz), 8,06-8,11 (2H, m),
8,62 (1H, d, J = 2,4 Hz), 9,36
(1H, s).
MS (ESI+) nv/z: 431 (MH+).
[a]D24= -236 (¢ 0,20, EtOH)
Bang 69
Ex.No. Str. Tén hda hoc P.D.
1-68 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
(2,6-diflo-4- d¢) 6 1,98 (3H, s), 3,26-3,33
VoG metoxyphenyl)-2- | (1H, m), 3,40-3,47 (1H, m),
oxopyrolidin-3-yl]- | 3,70-3,79 (1H, m), 3,75 (3H,
3-(3-hydroxy-4- s), 4,56 (1H, dd, J = 10,7, 8,3
metylphenyl)ure Hz), 6,31 (1H, d, J = 7,9 Hz),
6,54 (1H, dd, J = 8.6, 2,4 Hz),
6,73 (2H, d, J = 11,0 Hz), 6,81
(1H, d, J = 8,6 Hz), 6,97 (1H,
d, J = 2,4 Hz), 8,05 (1H, s),
8,39 (1H, s), 9,08 (1H, s).
MS (ESI+) m/z: 392 (MH+).
[a]D25=-198 (c 0,15, EtOH)
1-69 ] o | (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-

MeO

(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(2-flo-4-
metylphenyl)ure

de) 8 2,21 (3H, s), 3,26-3,33
(1H, m), 3,46 (1L, t, T = 9,5
Hz), 3,66-3,74 (1H, m), 3,75
(3H, s), 4,56 (1H, dd, J = 10,7,
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Hz), 6,82-6,86 (2H, m), 6,97
(1H, d, J = 12,8 Hz), 7,78
(1H, t, J = 8,3 Hz), 8,10 (1H,
s), 8,27 (1H, s).

MS (ESI+) m/z: 394 (MH-+).
[0]D26=-188 (c 0,12, EtOH)

1-70 - (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
(2,6-diflo-4- dg) 0 1,90-1.99(2H, m), 2,74
e metoxyphenyl)-2- | (4H, q, J = 7,7 Hz), 3,26-3,33
oxopyrolidin-3-yl]- | (1H, m), 3,44 (1H, t, J = 9,2
3-(2,3-dihydro-1H- | Hz), 3,72-3,80 (1H, m), 3,75
inden-5-yl)ure (3H, s), 4,56 (1H, dd, J = 11,0,
8,6 Hz), 6,37 (1H, td J = 8,6
Hz), 6,73 (2H, d, ] = 11,0 Hz),
6,97-7,03 (2H, m), 7,25 (1H,
s), 8,04 (1H, s), 8,45 (1H, s).
MS (ESI+) m/z: 402 (MH+).
[a]D26=-186 (c 0,26, EtOH)
Bang 70
Ex.No. Str. Tén hoa hoc P.D.
1-71 Ho (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-
F (2,6-diflo-4- dg) 8 3,26-3,33 (1H, m), 3,43

MeO

metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-flo-3-
hydroxyphenyl)ure

(1H, t, J = 9,5 Hz), 3,73-3,81
(1H, m), 3.75 (GH, s), 4,56
(1H, dd, J = 10,7, 8,3 Hz),
6,36 (1H, d, J = 8,6 Hz), 6,58-
6,62 (1H, m), 6,73 (2H, d, J =
11,0 Hz), 6,90 (1H, dd, J =
11,0, 9,2 Hz), 7,12 (1H, dd, J
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=79, 2,4 Hz), 8,05 (1H, s),
8,54 (1H, s), 9,65 (1H, s).

MS (ESI+) m/z: 396 (MH+).
[0]D26=-188 (c 0,12, EtOH)

1-72 (-)-1-(4-clo-3- '"H-NMR (400MHz, DMSO-
hydroxyphenyl)-3- | dg) & 3,26-3,33 (1H, m), 3,44
el [(3S*,4R*)-4-(2,6- | (1H, t, J = 9,2 Hz), 3,75 (3H,
’ diflo—4- s), 3,76-3,82 (1H, m), 4,56
metoxyphenyl)-2- | (1H, dd, J = 10,7, 8,3 Hz),
oxopyrolidin-3- 6,42 (1H, d, J = 8,6 Hz), 6,66
yl]ure (1H, dd, J = 8,6, 2,4 Hz), 6,73
(2H, d, J=11,0 Hz), 7,07 (1H,
d,J=8,6 Hz), 7,21 (1H, d,J =
2.4 Hz), 8,07 (1H, s), 8,67
(1H, s), 9,95 (1H, s).
MS (ESI+) m/z: 412 (MH+).
[a]D26=-189 (c 0,18, EtOH)
1-73 Ho j@/n\rn ONH 1-(4-xyano-3- "H-NMR (400MHz, DMSO-
NC Fa?( hydroxyphenyl)-3- | dg) d 3,26-3,33 (1H, m), 3,44
MeG F [(3S*,4R*)-4-(2,6- | (1H,t,J=9,2 Hz), 3,75 (3H,
diflo—4- s), 3,76-3,84 (1H, m), 4,57
metoxyphenyl)-2- | (1H, dd, J =11,0, 8,6 Hz),
oxopyrolidin-3- 6,61 (1H, d, J=7,9 Hz), 6,71-
yl]ure 6,76 (3H, m), 7,29 (1H, s),
7,35 (1H, d, J = 8,6 Hz), 8,09
(1H, s), 9,08 (1H, s), 10,81
(1H, brs).
MS (ESI+) m/z: 403 (MH+).
Béng 71
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Ex.No. Str. Tén hda hoc P.D.

1-74 1-{(3S*,4R*)-4-[4- | "TH-NMR (400MHz, DMSO-
(diflometoxy)-2,6- | dg) & 3,28-3,34 (1H, m),
diflophenyl]-2- 3,46-3,50 (1H, m), 3,86 (1H,
oxopyrolidin-3- q,J=9,7Hz), 4,57 (1H, dd, J
yl}-3-(4- =10,9, 7,9 Hz), 6,48 (1H, d, J
flophenyl)ure = 8,5 Hz), 6,99-7,08 (4H, m),

7,30—7,33 (2H, m), 7,32 (1H,
t,J =73,3 Hz), 8,09 (1H, br),
8,70 (1H, s).

MS (ESI+) m/z: 416 (MH+).

1-75 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, CDCl;) &
(4-etoxy-2,6- 1,29 (3H, t,J=7,0 Hz), 3,25-
diflophenyl)-2- 3.34 (1H, m), 3,44 (1H,t,J =

- oxopyrolidin-3-yl]- | 9,2 Hz), 3,75-3,82 (1H, m),
3-(4-flophenyl)ure | 4,02 (2H, q, J=7,0 Hz), 4,54
(1H, dd, J =10.4, 8,3 Hz),
6,68-6,75 (1H, m), 6,71 (2H,
d,J=11,0 Hz), 7,01 2H, t,J
=9,0 Hz), 7,34 2H, dd, T =
9,0, 4,9 Hz), 8,03 (1H, s), 8,89
(1H, s)
MS (ESI+) m/z: 394 (MH+).
[a]D26=-149 (¢ 0,13, EtOH)
1-76 1-{(3S*,4R*)-4-[4- | 'H-NMR (400MHz, DMSO-

(dimetylamino)-
2,6-diflophenyl]-2-
oxopyrolidin-3-
yl}-3-(4-
flophenyl)ure

d) 82,87 (6H, s), 3,27 (1H, 1,
7=9,8Hz),3,39 (1H,t,J =
8,9 Hz), 3,71 (1H, q, J = 10,0
Hz), 4,54 (1H, dd, J = 11,0,
8,6 Hz), 6,34 (2H, d, J = 12,2
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6,98-7,04 (2H, m), 7,31-7,37
(2H, m), 7,99 (1H, s), 8,71
(1H, s).

MS (ESI+) m/z: 393(MH+).

Béng 72

Ex.No. Str. Tén hoa hoc P.D.

1-77 (-)-1-[(3S*,4R*)-4- | 'H-NMR (400MHz, DMSO-
(6-flobenzofuran- | d¢) & 3,21-3,26 (1H, m), 3,51-
5-yl)-2- 3,55 (1H, m), 3,80-3,87 (1H,
oxopyrolidin-3-yl]- | m), 4,65 (1H, dd, J=11,3, 8,8
3-(4-flophenyl)ure | Hz), 6,77 (1H, d, J = 8,8 Hz),

6,94 (1H, d, J = 2,4 Hz), 7,00
(2H, t,J=9,0 Hz), 7,34 (2H,
dd, J=9,0, 4,9 Hz), 7,54 (1H,
d,J=11,0 Hz), 7,80 (1H, d,J
=17,3 Hz), 7,97 (1H, s), 7,99
(1H,d,J=2,4 Hz), 8,87 (1H,
S).
MS (ESI+) m/z: 372 (MH+).
[a]D25=-201 (¢ 0,10, EtOH)
1-78 (-)-1-(4-flophenyl)- | "H-NMR (400MHz, DMSO-

3-[(3S*,4R*)-4-(6-
metoxypyridin-3-

yl)-2-oxopyrolidin-
3-ylJure

de) 8 3,17-3,24 (1H, m), 3,42-
3,52 (2H, m), 3,80 (3H, s),
4,47-4,52 (1H, m), 6,60 (1H,
brs), 6,79 (1H, d, J = 8,6 Hz),
7,02 (2H, dd, J =9,2, 8,6 Hz),
7,35 (2H, dd, J=9.,2, 4,9 Hz),
7,80 (1H, dd, J = 8,6, 2,4 Hz),
7,95 (1H, s), 8,10 (1H, d,J =
2,4 Hz), 8,75 (1H, brs). . -
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MS (ESI+) m/z: 345 (MH+).
[a]D26=-103 (c 0,12, EtOH)

1-79 QHTH” ONH (-)-N-(3,5-diflo-4- | "H-NMR (400MHz, DMSO-
F BN {(BR*,45*)-4-[3- |dg) 62,03 (3H, s), 3,28-3,35
M}_NH (4- (1H, m), 3,42-3,48 (1H, m),
° flophenyl)ureido]- | 3,81 (1H, q, J = 9,8 Hz), 4,56
5-oxopyrolidin-3- | (1H, dd, J =10,7, 8,3 Hz),
yl}phenyl)axetamit | 6,46 (1H, d, J = 8,6 Hz), 6,97-
7,04 (2H, m), 7,25-7,34 (4H,
m), 8,06 (1H, s), 8,67 (1H, s),
10,26 (1H, s).
MS (ESI+) m/z: 407 (MH+).
[a]D24=-31 (c 0,12, EtOH)
Bang 73
Ex.No. Str. Tén hoa hoc P.D.
1-80 1-[(3S*,4R¥*)-4- "H-NMR (400MHz, DMSO-

(4,6-diflo-2,3-
dihydrobenzofuran
-5-yl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

de) 63,18 2H, t, J = 8,6 Hz),
3,28 (1H,t,J=9,5 Hz), 3,42
(1H,t,J=9,2 Hz), 3,79 (1H,
q,J=9,8 Hz), 4,55 (1H, dd, J
= 10,4, 8,6 Hz), 4,62 (2H, t, 7]
= 8,6 Hz), 6,48 (1H, d, T = 8,6
Hz), 6,62 (1H, d, ] = 11,0 Hz),
6,99-7,05 (2H, m), 7,31-7,37
(2H, m), 8,03 (1H, s), 8,68
(1H, s).

MS (ESI+) m/z: 392 (MH+).
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1-81

1-[(3S*,4R*)-4-(6-
flo-1-hydroxy-2,3-
dihydro-1H-inden-
5-yD)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-NMR (400MHz, DMSO-
dg) 81,74-1,81 (1H, m), 2,28-
2,36 (1H, m), 2,62-2,69 (1H,
m), 2,79-2,86 (1H, m), 3,18
(1H, t, T = 9,5 Hz), 3,46 (1H,
t,7=89Hz),3,74 (1H, q, J =
10,0 Hz), 4,57 (1H, dd, J =
11,3, 8,9 Hz), 4,98 (1H, q, J =
6,3 Hz), 5,28 (1H, t, J = 5,2
Hz), 6,66 (1H, d, ] = 8.6 Hz),
6,99-7,05 (3H, m), 7,33-7,38
(3H, m), 7,95 (1H, s), 8,79
(1H, s).

MS (ESI+) m/z: 388 (MH+).

1-82

1-[(3S*,4R*)-4-(6-
flo-2,3-dihydro-
1H-inden-5-yl)-2-
oxbpyrolidin-3-yl]-
3-(4-flophenyl)ure

'H-NMR (400MHz, DMSO-
de) 8 1,96-2,04 (2H, m), 2,80
(4H, q, J = 8,2 Hz), 3,18 (1H,
t,J=9,8 Hz), 3,45 (14, d,J =
8,9 Hz), 3,72 (1H, q, ] = 9.8
Hz), 4,56 (1H, dd, J = 11,3,
8,9 Hz), 6,54 (1H, d, J = 7.9
Hz), 6,99-7,05 (3H, m), 7,32-
7,37 (3H, m), 7,94 (1H, s),
8,69 (1H, s).

MS (ESI+) m/z: 372 (MH+).

Bang 74

Ex.No.

Str.

Tén hda hoc

P.D.
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1-83

[(3S*,4R*)-4-(6-
flo-2,3-
dihydrobenzofuran
-5-yl)-2-

. o | (O1-[(38*4R*)-4- | 'TH-NMR (400MHz, DMSO-
T O | (6-flo2,3- dg) 52,19 (3H, s), 3,11 (2H, 1,
" i} F dihydrobenzofuran |J = 8,6 Hz), 3,15 (1H, t, J =
-5-y1)-2- 9,5 Hz), 3,42 (IH, t, J = 8,9
oxopyrolidin-3-yl]- | Hz), 3,61-3,68 (1H, m), 4,50-
3-(p-tolyl)ure 4,56 (3H, m), 6,46 (1H, brs),
6,62 (1H, d, J = 11,0 Hz), 6,99
(2H, d, ] = 8,6 Hz), 7,22 (2H,
d,J=8,6Hz),7,37 (1H,d,J =
73 Hz), 7,92 (1H, s), 8,52
(1H, brs).
MS (ESI+) m/z: 370 (MH+).
[a]D28=-158 (c 0,20, EtOH)
1-84 NoR | O-1-(4- "H-NMR (400MHz, DMSO-
- NCO " | xyanophenyl)-3- | dg) & 3,04-321 (3H, m), 3,43
o7 " | [(3S*4R*)-4-(6- | (1H, t, T = 8,9 Hz), 3,66-3,73
flo-2,3- (1H, m), 4,51-4,56 (3H, m),
dihydrobenzofuran | 6,63 (1H, d, J = 11,6 Hz), 7,29
-5-y1)-2- (1H, brs), 7,36 (1H, d, J = 7,9
oxopyrolidin-3- Hz), 7,55 (2H, d, J = 8,6 Hz),
yl]ure 7,62 (2H, d, J = 8,6 Hz), 7,94
(1H, s), 9,70 (1H, brs).
MS (ESI+) m/z: 381 (MH+).
[a]D27=-138 (c 0,12, EtOH)
1-85 (-)-1- 'H-NMR (400MHz, DMSO-
B (benzo[b]thiophen- | d¢) § 3,12 (2H, t, J = 8,6 Hz),
2-y1)-3- 3,18 (1H, t, J = 9,8 Hz), 3,44

(1H, t, ] = 9,8 Hz), 3,69-3,76
(1H, m), 4,52-4,56 (3H, m),
6,62-6,64 (2H, m), 7,01 (1H,
brs), 7,07 (1H, dd, J = 7,9, 7.4
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oxopyrolidin-3-

yl]ure

Hz), 7,20 (1H, dd, J =79, 7,4
Hz), 7,39 (1H, d, J = 7,9 Hz),
7,50 (1H, d, J = 7,9 Hz), 7,68
(1H, d, J = 17,9 Hz), 7,95 (1H,
s), 10,21 (1H, brs).

MS (ESI+) m/z: 412 (MH+).
[a]D29=-128 (c 0,14, EtOH)

Bang 75

Ex.No.

Tén hoa hoc

P.D.

1-86

(+)-1-[(3R*,45%)-
4-(2,6-diflo-4-
metoxyphenyl)-2-

oxopyrolidin-3-yl]-

3-(p-tolyl)ure

'H-NMR (400MHz, DMSO-
dg) 8 2,18 (3H, s), 3,29-3,49
(2H, m), 3,71-3,78 (1H, m),
3,75 3H, s), 4,56 (1H, dd, J =
11,0, 8,6 Hz), 6,41 (1H, brd, J
= 8,6 Hz), 6,73 (2H, d, J =
11,0 Hz), 6,98 (2H, d, J = 8,6
Hz), 7,20 (2H, d, J = 8,6 Hz),
8,04 (1H, s), 8,51 (1H, s).

MS (ESI+) m/z: 376 (MH+).
[a]D25+108 (¢ 0,13, EtOH)

1-87

(+)-1-[(3R*,45%)-
4-(2,6-diflo-4-
metoxyphenyl)-2-

oxopyrolidin-3-ylj-

3-phenylure

"H-NMR (400MHz, DMSO-
dg) 83,30 (1H, t, J = 9,8 Hz),
3,45 (1H,t, T = 9,8 Hz), 3,75
(3H, s), 3,76-3,82 (m, 1H),
4,57 (1H, dd, T = 11,0, 8,6
Hz), 6,46 (1H, d, ] = 8,6 Hz),
6,74 (2H, d, T = 11,0 Hz), 6,86
(1H,t,7=7,3 Hz), 7,18 (2H,
dd, 1= 8.6, 7,3 Hz), 7,32 (2H,
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d, T = 8,6 Hz), 8,06 (14, 5),
8,62 (1H, s).

MS (ESI+) m/z: 362 (MH+).
[a]D24 = +153 (c 0,10, EtOH)

Vidu 2-1

Chét ddng phan A Chét ddng phan B
MeO MeO

o (+)-trans (-)-trans
(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5,5-dimetyl-2-oxopyrolidin-3-
yl]ure
(-)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5,5-dimetyl-2-oxopyrolidin-3-
yl]ure

Phuong phép gidng nhu trong vi du 1-1 duge thue hién bing cach st dung
axit (+)-trans-4-(4-metoxyphenyl)-5,5-dimetyl-2-oxopyrolidin-3-carboxylic thay
cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé thu
dugc (+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5,5-dimetyl-2-
oxopyrolidin-3-yl]ure.

(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-5,5-dimetyl-2-
oxopyrolidin-3-ylJure thu dugc dugc dem phén gidi- quang hoc bing cach sic ky
16ng hiéu ning cao (metyl tert-butyl ete : etanol = 4 : 1, téc d9 dong: 15,0 ml)
bing cach st dung cot dé tach cécchat ddng phan ddi anh (Daicel Corporation,
CHIRALPAK ID). Mdi chit déng phan A(+) c6 thoi gian lwu 13 6,94 phut va chat
ddng phan B(-) ¢6 thoi gian luwu 13 16,14 phut 13 cac hop chéit néu & d& muc nay
thu duoc dudi dang chit rin mau tring.

Chét ddng phan A(+):

TH-NMR (400MHz, DMSO-d) 5 0,78 (3H, s), 1,22 (3H, s), 3,26 (1H, d, J = 12,1
Hz), 3,72 (3H, s), 4,88 (1H, dd, J = 12,1, 9,1 Hz), 6,31 (1H, d, J = 9,1 Hz), 6,89
(2H, d, J = 8,5 Hz), 7,02 (2H, t, J = 9,1 Hz), 7,25 (2H, d, I = 8,5 Hz), 7,34 (2H,
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dd, 7=9,1, 4,8 Hz), 8,01 (1H, s), 8,48 (iH. s).

MS (ESI+) m/z: 372 (MH+).

[a]D25 = +133 (¢ 0,21, CHCI3)

Chét ddng phan B(-):

'H-NMR (400MHz, DMSO-de) 8 0,78 (3H, s), 1,22 (3H, s), 3,26 (1H, d, J = 12,1
Hz), 3,72 (3H, s), 4,88 (1H, dd, J = 12,1, 9,1 Hz), 6,31 (1H, d, ] = 9,1 Hz), 6,89
(2H, d, J = 8,5 Hz), 7,02 (2H, t, J = 9,1 Hz), 7,25 (2H, d, J = 8,5 Hz), 7,34 (2H,
dd,7=9,1, 4,8 Hz), 8,01 (1H, s), 8,48 (1H, s).

MS (ESI+) m/z: 372 (MH+).

- [a]D25 = -147 (¢ 0,21, CHCI3)

Vidu 3-1

Chét ddng phan A 7" Chét ddng phan B

(+)-trans (-)-trans

(+)-trans-1 ;(4-Flopheny1)-3 -[4-(4-metoxypheny!)-2-o0xo0-1-azaspiro[4.4 nonan-3-
yl]ure
(-)-trans-1-(4-Flophenyl)-3- [4-(4-metoxyphenyl)-2-oxo- 1-azaspiro[4.4]nonan-3-
yl]ure

Phuong phép gidng nhu trong vi du 1-1 dugc thyc hién bang cach sir dung
axit (£)-trans-4-(4-metoxyphenyl)-2-oxo-1-azaspiro[4.4]nonane-3-carboxylic thay
cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé thu
dugc (+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.4]nonan-3-ylJure. (£)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-
o0x0-1-azaspiro[4.4]nonan-3-yl]ure thu dugc duge dem phan giai quang hoc bang
cach sic ky 16ng hidu ning cao (metyl tert-butyl ete : etanol = 4 : 1, tbc d6 dong:
20,0 ml) bang céch sir dung cot d& tach cac chét dong phan d6i anh (CHIRALPAK
_ ID). M3di chat ddng phan A(+) c6 thoi gian huu 13 9,02 pht va chit ddng phan B(-
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) ¢6 thoi gian luu 14 14,27 phut 13 c4c hop chit néu & & muc nay thu duoc dudi
dang chét rin mau tring.

Chét ddng phan A(+):

"TH-NMR (400MHz, DMSO-dg) & 1,05-1,81 (8H, m), 3,45 (1H, d, J = 12,1 Hz),
3,71 3H, s), 4,82 (1H, dd, J = 12,1, 9,1 Hz), 6,31 (1H, d, J = 9,1 Hz), 6,88 (2H, d,
J=9,1Hz), 7,02 2H, t,J = 9,1 Hz), 7,25 (2H, d, J = 9,1 Hz), 7,34 (2H, dd, ] =
9,1,4,8 Hz), 8,28 (1H, s), 8,47 (1H, s).

MS (ESI+) m/z: 398 (MH+).

HRMS (ESI+) d6i véi C22H25FN303 (MH+): tinh duge, 398,18799; tim thiy,
398,18738.

[a]D24 =+124 (c 0,31, CHCI3).

Chét ddng phan B(-):

"H-NMR (400MHz, DMSO-dg) & 1,05-1,81 (8H, m), 3,45 (1H, d, J = 12,1 Hz),
3,71 (3H, s), 4,82 (1H, dd, J = 12,1, 9,1 Hz), 6,31 (1H, d, ] = 9.1 Hz), 6,88 (2H, d,
J=9,1Hz), 7,02 2H, t,J = 9,1 Hz), 7,25 (2H, d, J = 9,1 Hz), 7,34 (2H, dd, J =
9,1,4,8 Hz), 8,28 (1H, s), 8,47 (1H, s).

MS (ESI+) m/z: 398 (MH+).

- HRMS (ESI+) dbi véi C22H25FN303 (MH+): tinh dugc, 398,18799; tim théy,
398,18880.

[a]D24 =-125 (¢ 0,31, CHCI3).

Viduy 4-1

Chét ddng phan A Chét ddng phan B

(+)-trans (-)-trans
(+)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-azaspiro[4.5]decan-3-
ylure |

- (-)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-ox0- 1-azaspiro[4.5]decan-3-
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- yl]ure

Phuong phap gidng nhu trong vi du 1-1 dwoc thye hién bang cach sir dung
axit (+)-trans-4-(4-metoxyphenyl)-2-oxo-1-azaspiro[4.5]decane-3-carboxylic thay
cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic dé thu
dugc (¥)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxo-1-
azaspiro[4.5]decan-3-yl]ure. (1)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-
oxo-1-azaspiro[4.5]decan-3-ylJure thu dugc dugc dem phan giai quang hoc bing
cach sic ky 1ong hiéu ning cao (metyl tert-butyl ete : etanol = 85 : 15, tdc dd
dong: 15,0 ml) bang c4ch st dung cot dé tach cac chét dong phan dbi anh
(CHIRALPAK ID). Mbi chét ddng phan A(+) ¢6 thdi gian luu 1a 12,16 phut va
chét déng phan B(-) c6 thoi gian luu 12 17,07 phit 13 cac hop chét néu & d& muc
nay thu duoc dudi dang chit rin mau tring.
~ Chét ddng phan A(+):
'H-NMR (400MHz, DMSO-dy) & 0,55-0,67 (1H, m), 0,76-0,92 (1H, m), 1,29-1,71
(8H,m), 3,14 (1H, d, ] = 12,2 Hz), 3,72 (3H, s), 4,89 (1H, dd, T = 12,2, 8,6 HzH),
6.31 (1H, d, J = 8,6 Hz), 6,88 (2H, d, J = 8,6 Hz), 7,02 (2H, t, J = 8,8 Hz), 7,25
(2H, d, J= 38,5 Hz), 7,34 (2H, dd, J = 9,1, 4,8 Hz), 8,01 (1H, s), 8,48 (1H, s).
MS (ESI+) m/z: 412 (MH+).
HRMS (ESI+) d6i véi C23H27FN303 (MH+): tinh dugc, 412,20364; tim thdy,
412,20364.
[a]D25 =+133 (¢ 0,32, CHCI3).
Chét ddng phan B(-):
"H-NMR (400MHz, DMSO-dg) & 0,55-0,67 (1H, m), 0,76-0,92 (1H, m), 1,29-1,71
(8H, m), 3,14 (1H, d, J = 12,2 Hz), 3,72 (3H, s), 4,89 (1H, dd, J = 12,2, 8,6 Hz),
6,31 (1H, d, J = 8,6 Hz), 6,88 (2H, d, J = 8,6 Hz), 7,02 (2H, t, ] = 8,8 Hz), 7.25
(2H, d, J = 8,5 Hz), 7,34 (2H, dd, ] = 9.1, 4,8 Hz), 8,01 (1H, s), 8,48 (1H, s).
MS (ESI+) m/z: 412 (MH+).
HRMS (ESI+) d6i v6i C23H27FN303 (MH+): tinh duge, 412,20364; tim théy,
412,20416.
[a]D25 = -137(c 0,31, CHCI3).
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Vidu 5-1

Me\S

\

0]

(-)Q 1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylsulfinylphenyl)-2-oxopyrolidin-3-
y1]u1'e |

Axit meta-cloperoxybenzoic (mCPBA) (70 mg) dugc bd sung vao dung
dich chtra 1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-
yl]ure (100 mg) trong diclometan (5 ml) dé tao ra dung dich phan tmg. Dung dich
phan tmg nay dugc khudy & nhiét d6 trong phong trong 1 gid. Dung dich natri
hydro cacbonat bdo hoa dugc bd sung vao dung dich phan tng nay, va hdn hop
nay dugc chiét bang dung dich hdn hop diclometan-metanol . Phén chiét dugc rira
lién tiép bang nudc va nudc mubi, va lam kho bang natri sulfat khan. Dung moi
duoc loai b6 duéi ap sut giam, va sau d9, can dugc tinh ché béng cach sic ky cot
silicagel (etyl axetat : metanol = 5 : 1), dé thu dugc hop chit néu & d& muc nay
dudi dang chit rin mau tring (85 mg). 4
'H-NMR (400MHz, DMSO-dy) & 2,71 (3H, s), 3,23 (1H, t, ] = 9,4 Hz), 3,50-3,68
(2H, m), 4,55 (1H, dd, J = 11,5, 8,5 Hz), 6,47 (1H, d, J = 8,5 Hz), 7,00-7,05 (2H,
m), 7,32-7,37 (2H, m), 7,58-7,64 (4H, m), 7,97 (1H, s), 8,59 (1H, s).
MS (ESI+) m/z: 376 (MH+).
[a]D26=-168 (é 0,14, EtOH).

Vidu 6-1
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(-)-1-(4-flophenyl)-3-[(3S*,4R *)-4-(4-metylsulfonylphenyl)-2-oxopyrolidin-3-
yljure

Axit meta-cloperoxybenzoic (mCPBA) (140 mg) dugc bd sung vao dung
dich chira 1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-
yl]ure (84 mg) trong diclometan (5 ml) dé tao ra dung dich phan tng. Dung dich
phan g ndy dugc khudy & nhiét do trong phong trong 1 gi¢. Dung dich natri
hydro cacbonat bdo hoa dugc bd sung vao dung dich phan {mg nay, va hdn hop
~ nay duoc chiét bang dung dich hdn hop diclometan-metanol . Phin chiét duoc rtra
lién tiép bang nude va nude mubi, va 1am kho bing natri sulfat khan. Dung méi
duoc loai b dudi 4p suét giam, va sau do, cin duoc tinh ché bang cach sic ky ¢ot
siliéagell(etyl axetat : metanol = 5: 1), dé thu duoc hop chét néu & dé muc nay
dudi daﬁg chét rin mau trang (67 mg).
'H-NMR (400MHz, DMSO- d6) & 3,19 (3H, s), 3,25 (1H, t, J =9,7 Hz), 3,55 (1H,
t, J = 8,5 Hz), 3,64-3,72 (1H, m), 4,57 (1H, dd, J = 10,9, 8,5 Hz), 6,49 (1H, d, J =
8,5 Hz), 7,00-7,05 (2H, m), 7,32-7,36 (2H, m), 7,68 (2H, d, J = 8,5 Hz), 7,87 (2H,
d, J=8,5 Hz), 8,00 (1H, s), 8,61 (1H, s).
© MS (ESI+) m/z: 392 (MH+).
—[a]D26i -189 (c 0,14, EtOH).

Vidu 7-1

MeO
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-[4-
(triflometoxy)phenyl]ure

4-(triflometoxy)phenyl isoxyanat (36 pL) dugc bd sung vao dung dich
chua (-)-(3S*,4R*)-3-amino-4-(2,6-diflo-4-metoxyphenyl)pyrolidin-2-on (58 mg)
trong tetrahydrofuran (2,4 ml) dé tao ra dung dich phan tmg. Dung dich phéan ing
nay dugc khudy & nhiét do trong phong trong 30 phat. Dung dich phan tmg nay

duogc ¢, va sau do, cin duge tinh ché bang cach sac ky-cot silicagel (hexan : etyl
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axetat =9 : 1 tiép theo 14 etyl axetat), d& thu dwgc hop chit néu & & muc nay dudi

dang chét rin mau tring (94 mg).
~ "H-NMR (400MHz, DMSO-dg) & 3,27-3,31 (1H, m), 3,44 (1H, t, ] = 9,2 Hz), 3,74
"(3H, s), 3,76-3,84 (1H, m), 4,57 (1H, dd, J = 10,4, 8,6 Hz), 6,56 (1H, d, J = 8,6
Hz), 6,74 (2H, d, J = 10,4 Hz), 7,18 (2H, d, J = 8,6 Hz), 7,14 (2H, d, J = 8,6 Hz),
8,06 (1H, s), 8,89 (1H, s).

- MS (ESI+) m/z: 446 (MH+).
{a]D27=-150 (¢ 0,10, EtOH).

Phurong phép giéng nhur trong vi du 7-1 dugc thuc hién bang cach sir dung

isoxyanat twong tng dé thu dugc cac hop chét vi du 7-2 dén 7-14 sau.

Céc cau truc va dit liéu phd ciia ching dugc thé hién trong cac bang 76 dén

80.

Bang 76

| Ex.No

‘| Tén hoa hoc

P.D.

7-2

MeO

(-)-1-[(3S*,4R*)-
4-(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-phenylure

'H-NMR (400MHz, DMSO-
d¢) 53,30 (1H, t, T = 9,8 Hz),
3.45 (1H, t, T = 9,8 Hz), 3,75 |-
GH, s), 3,76-3,82 (m, 1H),
4,57 (1H, dd, 7 = 11,0, 8,6
Hz), 6,46 (1H, d, ] = 8,6 Hz),
6,74 (2H, d, T = 11,0 Hz), 6.86
(1H, t, J = 7,3 Hz), 7,18 (2H,
dd, J = 8,6, 7.3 Hz), 7,32 (2H,
d, T = 8,6 Hz), 8,06 (1H, s),
8,62 (1H, s).

MS (ESI+) m/z: 362 (ME+).
[«]D27 = -162 (c 0,10, EtOH)

(-)-1-[4-(tert-
butyl)phenyl]-3-

'H-NMR (400MHz, DMSO-
d¢) & 1,21 (9H, s), 3,27-3,48
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[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

(2H, m), 3,71-3,80 (1H, m),
3,74 3H, s), 4,56 (1H, dd, T =
11,0, 8,0 Hz), 6,39 (1H, d, J =
8,0 Hz), 6,73 (2H, d, J = 11,0
Hz), 7,17-7,23 (4H, m), 8,04
(1H, 5), 8,51 (1H, s).

MS (ESI+) m/z: 418 (MH-).
[0]D27 =-117 (¢ 0,11, EtOH)

7-4 Etyl este cta axit (- | ' H-NMR (400MHz, DMSO-
Et0,C I )-4-{(3S*,4R*)-3- |ds) 6 1,28 (3H, t, J = 6,8 Hz),
[4-(2,6-diflo-4- 3,28-3,39 (1H, m), 3,45 (1H,
metoxyphenyl)-2- | t, J = 9,2 Hz), 3,75 (3H, s),
oxopyrolidin-3- 3,78-3,86 (1H, m), 4,23 (2H,
yl]ureido}benzoic | q, J = 6,8 Hz), 4,57 (1H, dd, J
= 10,4, 8,6 Hz), 6,66 (1H, d,J
= 8,6 Hz), 6,74 (2H, d, J =
10,4 Hz), 7,46 2H, d, J = 8,6
Hz), 7,79 (2H, d, J = 8,6 Hz),
8,08 (1H, s), 9,13 (1H, s).
MS (ESI+) m/z: 434 (MH+).
[a]D27 =-161 (¢ 0,10, EtOH)
Bang 77
Ex.No Str. Tén héa hoc P.D.
7-5 o 7| (-)-1-[(L,1°- 'H-NMR (400MHz, DMSO-

NH

biphenyl)-4-yl]-3-
[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-2-

oxopyrolidin-3-

de) & 3,29-3,34 (1H, m), 3,46
(1H, t, ] = 8,6 Hz), 3,75 (3H,
5), 3,81 (1H, q, J = 8,6 Hz),
4,59 (1H, dd, J = 8.6, 8,6 Hz),
6,51 (1L, d, J = 8,6 Hz), 6,74
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yllure

(2H, d, J = 10,4 Hz), 7,28
(1H, t, J = 7,3 Hz), 7,38-7,43
(4H, m), 7,50 2H, d, ] =9,2
Hz), 7,58 (2H, d, J = 8,0 Hz),
8,07 (1H, s), 8,75 (1H, s).

MS (ESI+) m/z: 438 (MH+).
[a]D27 =-168 (¢ 0,10, EtOH)

7-6

(-)-1-(4-
axetylphenyl)-3-
[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

'H-NMR (400MHz, DMSO-
d¢) 8 2,45 (3H, s), 3,26-3,31
(1H, m), 3,44 (1H, t, ] = 9,2
Hz), 3.74 (3H, s), 3,81 (1H, q,
J=9,2Hz), 4,57 (1H, dd, J =
9,2, 8,6 Hz), 6,65 (1H, d, J =
8,6 Hz), 6,73 (2H, d, J = 10,4
Hz), 7,45 2H, d, J = 8,6 Hz),
7,80 (2H, d, J = 8,6 Hz), 8,07
(1H, s), 9,11 (1H, s).

MS (ESI+) m/z: 404 (MH+).
[a]D27 = -153 (¢ 0,10, EtOH)

(-)-1-[(3S*,4R*)-
4-(2,6-diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-
phenoxyphenyl)ure

‘H-NMR (400MHz, DMSO-
de) & 3,30 (1H, t, J = 9,2 Hz),
3,44 (1H, t, J = 9,2 Hz), 3,75
(3H, s), 3,79 (1H, q, J = 9,2
Hz), 4,57 (1H, t, ] = 8,6 Hz),
6,47 (1H, d, J = 8,6 Hz), 6,74
(2H, d, T = 11,0 Hz), 6,88-
6,91 (4H, m), 7,05 (1H, t, J =
7,3 Hz), 7,30-7,35 (4H, m),
8.05 (1H, s), 8,67 (1H, s).

MS (ESI+) m/zz 454
(MH+). [a]D27 = -163 (c
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0,10, EtOH)
Bang 78
Ex.No Str. Tén hoa hoc P.D.
7-8 (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-dy)
(2,6-diflo-4- 6 3,28-3,33 (1H, m), 3,40-3,49
metoxyphenyl)-2- | (1H, m), 3,75 (3H, s), 3,81
ved oxopyrolidin-3-yl]- | (1H, q, J = 9,5 Hz), 4,56 (1H,
3-(3-flophenyl)ure |dd, J = 11,0, 8,0 Hz), 6,57 (1H,
d, J = 8,0 Hz), 6,64-6,70 (1H,
m), 6,74 (2H, d, J = 10,4 Hz),
7,00 (1H, d, J = 8,6 Hz), 7,17-
7,23 (1H, m), 7,32-7,37 (1H,
m), 8,07 (1H, s), 8,90 (1H, s).
MS (ESI+) m/z: 380 (MH+).
[a]D27 =-152 (c 0,10, EtOH)
7-9 (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-d¢)
(2,6-diflo-4- 0 3,27-3,36 (1H, m), 3,40-3,48
metoxyphenyl)-2- | (1H, m), 3,75 (3H, s), 3,81
e oxopyrolidin-3-yl}- | (1H, q, J = 9,2 Hz), 4,56 (1H,
3-(3,4- dd, J =9,2, 8,6 Hz), 6,60 (1H,
diflophenyl)ure d, J=8,6Hz), 6,74 2H, d, J =
11,0 Hz), 6,97-7,03 (1H, m),
7,20-7,27 (1H, m), 7,49-7,56
(1H, m), 8,06 (1H, s), 8,91
(1H, s).
MS (ESI+) m/z: 398 (MH+).
[a]D27 =-138 (c 0,10, EtOH)

Bang 79
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Ex.No Str. Tén hoa hoc P.D.
7-10 (-)-1-[(3S*,4R*)-4- | 'H-NMR (400MHz, DMSO-dy)
(2.,6-diflo-4- 6 1,11 3H, t, J = 7,4 Hz), 2,49
Mev©/ metoxyphenyl)-2- | (2H, q, J =7,4 Hz), 3,30 (1H, t,
e oxopyrolidin-3-yll- | J =9,2 Hz), 3,44 (1H,t,J=9,2
3-(4-etylphenyl)ure | Hz), 3,75 (3H, s), 3,77 (1H, q,J
= 9,2 Hz), 4,56 (1H, dd, T =
10,4, 8,6 Hz), 6,42 (1H, d, J =
8,6 Hz), 6,73 (2H, d, ] = 10,4
Hz), 7,01 (2H, d, J = 8,6 Hz),
7,22 (2H, d, J = 8,6 Hz), 8,05
(1H, s), 8,53 (1H, s).
MS (ESI+) m/z: 390 (MH+).
[a]D27=-134 (c 0,10, EtOH)
7-11 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz, DMSO-d¢)
Me. (2,6-diflo-4- o 2,20 (3H, s), 3,27-3,33 (1H,
\©/ metoxyphenyl)-2- | m), 3,44 (1H, t, J = 9,5 Hz),
oxopyrolidin-3-yl]- | 3,75 (3H, s), 3,76-3,82 (1H, m),
. 3-(m-tolyl)ure 4,56 (1H, dd, J = 10,7, 8,3 Hz),
6,43 (1H, d, J = 7,9 Hz), 6,69
(1H, d, J = 6,7 Hz), 6,73 (2H,
d, J = 11,0 Hz), 7,02-7,10 (2H,
m), 7,18 (1H, s), 8,05 (1H, s),
8,53 (1H, s).
MS (ESI+) m/z: 376 (MH+).
[a]D25=-135 (c 0,22, EtOH)
7-12 (-)-1-(3- "H-NMR (400MHz, DMSO-d¢)

xyanophenyl)-3-
[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-2-

8 3,25-3,35 (1H, m), 3,40-3,50
(1H, m), 3,75 3H, s), 3,78-3,87
(1H, m), 4,57 (1H, dd, J = 10,7,
8,3 Hz), 6,74 (2H, d, J = 11,0
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oxopyrolidin-3-

Hz), 7,30-7,33 (1H, m), 7,40

(3-flo-5-
metoxypyridin-2-
yl)-2-oxopyrolidin-
3-yl]-3-(p-tolyl)ure

yl]ure (1H, t, J = 7,9 Hz), 7,52-7,57
(1H, m), 7,85 (1H, s), 8,07 (1H,
s), 9,08 (1H, s).
MS (ESI+) m/z: 387 (MH+).
| [a]D25 =-86 (c 0,13, EtOH)
‘Béang 80
Ex.No Str. Tén hoda hoc P.D.
7-13 MeO H\H/H'“ ONH (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-dy)
N (2,6-diflo-4- 6 3,27-3,33 (1H, m), 3,44 (1H,
e j metoxyphenyl)-2- | t,J=9,5Hz), 3,67 (3H, s), 3,75
oxopyrolidin-3-yl]- | (3H, s), 3,80 (1H, t, J = 9,8
3-(3- Hz), 4,56 (1H, dd, J = 11,0, 8,6
metoxyphenyl)ure | Hz), 6,43-6,47 (2H, m), 6,74
(2H, d, J = 11,0 Hz), 6,80-6,83
(1H, m), 7,04-7,10 (2H, m),
8,05 (1H, s), 8,63 (1H, s).
MS (ESI+) m/z: 392 (MH+).
[a]D26=-173 (c 0,14, EtOH)
7-14 (-)-1-[(3S*,4R*)-4- | "TH-NMR (400MHz, DMSO-dg)

52,18 (3H, s), 3,38 (1H, t, J =
9,5 Hz), 3,47 (IH, t, J = 9,2
Hz), 3,83 (3H, s), 3,90-4,01
(1H, m), 4,50 (1H, dd, T = 10,1,
8,3 Hz), 6,51 (1H, d, J = 7,3
Hz), 6,98 (2H, T = 8,3 Hz), 7,20
(2H, d, J = 8,3 Hz), 7,38 (1H,
dd, T = 12,2, 2,4 Hz), 7,93 (1H,
s), 8,20 (1H, d, J = 2.4 Hz),
8,53 (1, ).
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MS (ESI+) m/z: 359 (MH+).
[]D26=-177 (¢ 0,10, EtOH)

Vi du 8-1

s N_ N
Cl— ] hif "
\ -0

MeO
(-)-1-(5-clothiophen-2-yl1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure 7

Trietylamin (51 pL) va diphenylphosphoryl azit (83 pL) dugc bd sung vao
dung dich chira axit 5-clothiophen-2-carboxylic (60 mg) trong toluen (3,7 ml) dé
tao ra dung dich phan Gng. Dung dich phén g nay dugc khudy & nhiét do trong
phong trong 3 gi¢. Nhiét dd phan tng dugc gia nhiét 1én dén 100°C, va sau do,
dung dich phan tmg nay dugc khudy trong 1 gid. (-)-(3S*,4R*)-3-amino-4-(2,6-
diflo-4-metoxyphenyl)pyrolidin-2-on (71 mg) dugc bd sung vao va dung dich
phan tmg nay dugc khudy & nhiét ¢ 100°C trong 1 gio. Dung dich phan tng nay
duoc cd, va sau do, can dugc tinh ché béng céch séc ky cdt silicagel (hexan : etyl
axetat =4 : 1 tiép theo 12 etyl axetat), dé thu dugc hop chét néu & d& muc nay dudi
~ dang chit rin mau tring (45 mg).-

'H-NMR (400MHz, DMSO-dg) & 3,27-3,31 (1H, m), 3,44 (1H, t,J = 9,2 Hz), 3.75
(3H, s), 3,80-3,88 (1H, m), 4,52 (1H, dd, J = 11,0, 9,2 Hz), 6,20 (1H, d, J =43
Hz), 6,71-6,81 (4H, m), 8,06 (1H, s), 9,94 (1H, s).

MS (ESI+) m/z: 402 (MH+).

[a]D27=-135 (c 0,11, EtOH)

Phuong phép gidng nhu trong vi du 8-1 dugc thuc hién bang cach sir dung
chit axit carboxylic va amin twong tmg dé thu dugc cac hop chét vi du 8-2 dén 8-
3 sau. C4c cdu tric va dir liéu phd ciia chung dugc thé hién trong bang 81.

Béng 81

Ex.No Str. Tén hoa hoc P.D.
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(-)-1-(5-
clothiophen-2-yl)-
3-[(3S*,4R*)-4-(3-
flo-5-
metoxypyridin-2-
yl)-2-oxopyrolidin-
3-yl]ure

"H-NMR (400MHz, DMSO-dy)
8 3,30-3,37 (1H, m), 3,46 (1H,
t, T = 8,9 Hz), 3,83 (3H, s),
3,96-4,03 (1H, m), 4,48 (1H, d,
] = 10,4 Hz), 6,05-6,15 (1H,
m), 6,66 (1H, d, J = 4,3 Hz),
7,00-7,30 (1H, m), 7,38 (1H,
dd, T = 11,6, 2,4 Hz), 7,89 (1H,
s), 8,20 (1H, d, J = 2,4 Hz),
10,3-10,6 (1H, m).

MS (ESI+) m/z: 385 (MH+).
[a]D26=-166 (c 0,10, EtOH)

8-3

Or1-
(benzo[b]thiophen-

2-y1)-3-

[(3S*,4R*)-4-(3-
flo-5-
metoxypyridin-2-
yl)-2-oxopyrolidin-
3-yl]ure

'H-NMR (400MHz, DMSO-dy)
§ 3,39 (1H, t, T = 9,2 Hz), 3,49
(1H, t, J = 9,2 Hz), 3,83 (3H,
s), 4,00-4,07 (1H, m), 4,57 (1H,
t, J = 9,2 Hz), 6,65 (1H, s),
6,98-7,06 (1H, m), 7,08 (1H, t,
J=7,6Hz),721 (1H,t,T=7,6
Hz), 7,38-7,42 (1H, m), 7,52
(1H, d, T = 7,9 Hz), 7,69 (1H,
d, J = 7,9 Hz), 7,98 (1H, s),
8,20-8,23 (1H, m), 10,19 (1H,
S).

MS (ESI+) m/z: 401 (MH+).
[a]D27=-157 (¢ 0,11, EtOH)

Vidu9-1
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MeO
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(p-
tolyl)ure

Phuong phép gidng nhu trong vi du 8-1 duoc thuc hién bang cach st dung
axit 4-metyl benzoic thay cho axit 5-clothiophen-2-carboxylic d thu duoc hop
chét néu & d& muc nay.

'H-NMR (400MHz, DMSO-dq) & 2,18 (3H, s), 3,29-3,49 (2H, m), 3,71-3,78 (1H,
m), 3,75 (3H, s), 4,56 (1H, dd, J = 11,0, 8,6 Hz), 6.41 (1H, brd, J = 8,6 Hz), 6,73
(2H, d, T = 11,0 Hz), 6,98 (2H, d, J = 8.6 Hz), 7,20 (2H, d, J = 8,6 Hz), 8,04 (1H,
s), 8,51 (1H, s).

MS (ESI+) m/z: 376 (MH+),

[a]D27=-144 (c 0,10, EtOH)

Vi du 10-1

MeO
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(hydroxymetyl)phenyl]ure

~ Nhoém diisobutyl hydrua (1,0 ml, dung dich hexan 1,04 mol/l) dugc bd
sung vao dung dich chtra etyl este cua axit (-)-4-{3-[(3S*,4R*)-4-(2,6-diflo-4-
metoxyphenyl)-2-oxopyrolidin-3-ylJureido}benzoic (87 mg) trong diclometan
(2,5 ml) ddng thoi 1am lanh bang nudc da dé tao ra dung dich phan tmg. Dung
dich phan tmg nay duoc khudy & nhiét d6 trong phong trong 2,5 gid. Dung dich
huéc kali nafri tartrat 10% va etyl axetat duoc bd sung vao dung dich phan tng
nay, va hén hop nay duoc khudy trong thoi gian 30 phut va chiét bing etyl axetat.

Lép hiru co duge rira bang nude mudi, va lam kho bing natri sulfat khan. Dung
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mdi dugc loai bdé dudi ap suét gidm, va sau d6, can dugc tinh ché bé.ng cach sic
ky cot silicagel (etyl axetat : metanol = 50 : 1 tiép theo 14 etyl axetat : metanol = 4
: 1), @& thu dugc hop chit néu & dé muc nay dudi dang chit rin mau tring (66
mg).

'H-NMR (400MHz, DMSO-d¢) & 3,30 (1H, dd, J = 9,8, 9,2 Hz), 3,44 (1H, t, J =
9,2 Hz), 3,75 (3H, s), 3,75-3,81 (1H, m), 4,36 (2H, d, J = 5,5 Hz), 4,56 (1H, dd, J
= 11,0, 8,6 Hz), 4,99 (1H, t, J = 5,5 Hz), 6,43 (1H, d, J = 7,9 Hz), 6,73 2H, d, ] =
11,0 Hz), 7,12 (2H, d, ] = 8,6 Hz), 7,27 (2H, d, J = 8,6 Hz), 8,05 (1H, s), 8,58 (1H,
S).

MS (ESI+) m/z: 392 (MH+).

[a]D27=-159 (c 0,10, EtOH)

~Vidy 11-1-

Cong thirc héa hoc 132

MeO
(-)-4-{3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-ylJureido} -

N-metylbenzamit
Dung dich nuéc natri hydroxit 2 mol/l (0,28 ml) duge bd sung vao dung
dich chira etyl este cua axit (-)-4-{3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-ylJureido}benzoic (100 mg) trong metanol (2,4 ml) dé tao ra dung
dich phan tmg. Dung dich phan tng nay dugc khudy & nhiét d6 60°C trong 9 gio.
Dung dich phan tg nay dugc c¢6 dudi ap sudt giam, dung dich axit clohydric 1
mol/l dugc bd sung vao cin dong thoi 1am lanh bang nude da d& 1am cho hdn hop
“ndy axit (46 pH: 1), va hdn hop nay dugc chiét bang etyl axetat. L6p hitu co duge
rira bang nudc mudi, va lam kho bing natri sulfat khan. Dung méi dugc loai bd
duéi ap suit giam dé thu duoc axit 4-{3-[(3S*,4R*)-4-(2,6-diflo-4-
metoxyphenyl)-2-oxopyrolidin-3-yl]ureido} benzoic 1a hop chét trung gian.
2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
~ methanaminium (HATU) (92 mg) dwgc bd sung vao dung dich chtra axit 4-{3-
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[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-ylJureido }benzoic thu
dugce (45 mg), metylamin (45 pL, dung dich nudc 12 M/L), va diisopropyl etyl
amin (DIEA) (40 pL) trong N N-dimetylformamit (1,1 ml) dé tao ra dung dich
phan tmg. Dung dich phan g nay dugc khudy & nhiét d trong phong trong 1
gid. Nude duge bd sung vio dung dich phan g nay, va hdn hop nay dugc chiét
bang etyl axetat. Lop hitu co dugc rira bing nude mudi, va 1am khod bang natri
sulfat khan. Dung méi duoc loai bd dudi ap suat giam dé thu duoc hop chét néu &
d& muc nay dudi dang chat rdn mau tring (17 mg).

'H-NMR (400MHz, DMSO-de) & 2,72 (3H, s), 3,55-3,25 (2H, m), 3,75 (3H, s),
3,76-3,86 (1H, m), 4,52-4,61 (1H, m), 6,61 (1H, brs), 6,70-6,79 (2H, m), 7,34-
7,41 (2H, m), 7,63-7,71 (2H, m), 8,07 (1H, s), 8,16-8,23 (1H, brs), 8,93 (1H, brs).

MS (ESI-) m/z: 417 (M-H)-.

[a]D28=-159 (¢ 0,10, DMSO)

Vidu 12-1

(-)-1-[(3S*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure |

Axit trifloaxetic (0,4 ml) dugce bd sung vao dung dich chira tert-butyl este
cua axit [(3S*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic (63
mg) trong diclometan (2 ml) dé tao ra dung dich phan mg. Dung dich phéan tmg
nay duoc khudy & nhiét d6 trong phong trong 1 gid. Dung dich phan tng nay
dugc ¢d dudi ap sudt giam, etyl axetat va dung dich nudc natri hydro cacbonat
bdo hoa duge bd sung vao cin dé diéu chinh d6 pH cua 16p nudc dén 9. 4-
flophenyl isoxyanat (20 pL) dugc bd sung vao dung dich c6 hai 16p nay, va hdn
hop nay dugc khudy & nhiét d6 trong phong trong 15 phut va chiét bang etyl
axetat. L6p hiru co dugc rira lién tiép bang nudc va nude mudi, va 1am kho bing

natri sulfat khan. Dung moi duoc loai bé dudi 4p suat gidm, va sau d6, cin duge
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tinh ché biang cach sic ky cot silicagel (etyl axetat : hexan = 4 : 1 tiép theo 1 etyl
axetat), & thu duoc hop chat néu & d& muc nay dudi dang chit rin mau tring (48
mg).
'H-NMR (400MHz, CDCl;) & 1,21 3H, t, J = 7,3 Hz), 3,31-3,45 (2H, m), 3,52-
3,61 (1H, m), 3,71-3,77 (2H, m), 3,80 (3H, s), 4,24 (1H, dd, J = 9,8, 6,7 Hz), 6,13
(1H, brs), 6,76 (2H, t, J = 8,6 Hz), 6,89 (2H, d, J = 8,6 Hz), 7,06-7,10 (2H, m),
7,24 (2H, d, J = 8,6 Hz), 7,84 (1H, brs).
MS (ESI+) m/z: 372 (MHH).
[o]D24=-135 (c 0,30, EtOH).

Phuong phap giéng nhu trong vi du 12-1 duge thuc hién bing cach su
dung chét Boc trong ing dé thu duoc cac hop chét vi du 12-2 dén 12-15 sau.

Céc cdu tric va dit liéu pho cta chung dugc the hién trong cac bang 82 dén

87.

Bang 82

Ex.No Str. Tén hda hoc PD.

12-2 Etyl este cia axit | H-NMR (400MHz,

Ho8 L

b,
bl N CO,E
. 0

MeO

2-{(3S*,4R*)-3-[3-
*-
flophenyljureido]-
4-(4-
metoxyphenyl)-2-
oxopyrolidin-1-

yl}axetic

CDCly) § 1,29 (3H, t,J =
7.4 Hz), 3,61 (1H, 4, J=9.2
Hz), 3,72 (1H, 1, 1=9,2
Hz), 3,79 (3H, s), 3,81-3,89
(1H, m), 3,95 (1H, d, =
17,8 Hz), 4,17-4,25 (2H,
m), 4,37 (14, d, T =17.8
Hz), 4,39-4,43 (1H, m),
6,12 (1H, brs), 6,73 (2H, t,
T=28,6Hz), 6,88 (2H, d, J
= 8,6 Hz), 7,05-7,09 (2H,
m), 7,27 H, d, = 8,6
Hz), 7,80 (1H, brs).

MS (ESI¥)

m/z: 430
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(MH+).
Béng 83
Ex.No Str. Tén hoa hoc P.D.
12-3 Q%.ﬁr){oe Etyl este cua axit | 'H-NMR (400MHz,
F 2-{(3S*,4R*)-3-[3- | CDCl3) 6 1,18 BH, t,J =
MeO (4- 7,4 Hz), 1,52 (3H, s), 1,57
flophenyl)ureido]- | (3H,s) 3,38 (1H,t,J=9,2
4-(4- Hz), 3,68 (1H, q,J =9,2
metoxyphenyl)-2- | Hz), 3,79 (3H, s), 3,83 (1H,
- | oxopyrolidin-1- t,J=8.6 Hz), 4,10 (2H, q,
yl}-2- J=7,4Hz), 4,80 (1H, dd,J
metylpropionic =11,6,9,2 Hz), 5,87 (1H,
brd, J = 8,6 Hz), 6,73 (2H,
t,J=9,2 Hz), 6,89 (2H, d,
J=8,6 Hz), 7,10 (2H, dd,J
=9,2,4,9 Hz), 7,30 (2H, d,
J=8,6 Hz), 7,88 (1H, brs).
MS (ESI+) m/z: 458
(MH+H).
12-4 H K Pwewe | (-)-1-(4-flophenyl)- | "TH-NMR (400MHz,

3-[(3S*,4R*)-1-(1-
hydroxy-2-
metylpropan-2-yl)-
4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

vl]ure

CDCl;) § 1,39 3H, s), 1,41
(3H, s), 3,42-3,53 (2H, m),
3,71 (1H, q, J = 9,6 Hz),
3.80 (3H, ), 3,98-4,06
(2H, m), 4,17-4,24 (2H, m),
6,49 (1H, brs), 6,70-6,75
(2H, m), 6,89 (2H, d, J =
8.6 Hz), 7,03-7,08 (2H, m),
7,21 (2H, d, J = 8,6 Hz),
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7,56 (14, s).
MS (ESI+)
(MH+).
[a]D27 =
EtOH).

m/z: 416

-113 (¢ 0,31,

Bang 84

Ex.No

Str.

Tén hoa hoc

P.D.

12-5

H H
oy
NH
F FO

(-)-cis
MeO

(-)-1-[4-(2,6-diflo-
4-metoxyphenyl)-

2-oxopyrolidin-3-

y1J-3-(4-

| flophenyl)ure

'H-NMR (400MHz,
DMSO-dg) 83,13 (1H, d, J
= 10,4 Hz), 3,31 (3H, s),
3,72-3,76 (1H, m),
4,18-4,23 (1H, m), 4,61
(1H, dd, J = 9.8, 6,7 Hz),
6,04 (1H, d, J = 6,7 Hz),
6,66 (2H, d, T = 11,0 Hz),
6,97-7,05 (2H, m),
7,22-7,26 (2H, m), 8,06
(1H, s), 8,65 (1H, s).
MS (ESI+) m/z:
(MH+).
[a]D25
EtOH)

380

-239 (¢ 0,10,

12-6

(+)-1-[4-(2,6-diflo-
4-metoxyphenyl)-
2-oxopyrolidin-3-
y1]-3-(4-
flophenyl)ure

'H-NMR (400MHz,
DMSO-dg) 8 3,13 (1H, d, J
= 10,4 Hz), 3,31 (3H, s),
3,72-3,76 (1H, m),
4,18-4,23 (1H, m), 4,61
(1H, dd, J = 9,8, 6,7 Hz),
6,04 (1H, d, J = 6,7 Hz),
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6,66 (2H, d, J = 11,0 Hz),
6,97-7,05 (2H, m),
7,22—7,26 (2H, m), 8,06
(1H, s), 8,65 (1H, s).
MS (ESI+) m/z:
(MH+).

[a]D25 +188 (c
EtOH)

380

0,10,

12-7

ROR(
X
ISR U.
Me F.

\ /" F (-)-cis
MeO .

(-)-1-[4-(2,6-diflo-
4-metoxyphenyl)-
2-oxopyrolidin-3-

y1]-3-(p-tolyl)ure

'H-NMR (400MHz,
DMSO-dg) § 2,17 (3H, ),
3,12 (1H, d, T=10,4 Hz),
3,71 (3H, s), 3,72-3,76
(1H, m), 4.17-4,23 (1H,
m), 4,61 (1H, dd, J = 9.8,
6,7 Hz), 6,01 (1H, d, J =
6,7 Hz), 6,66 (2H, d, ] =
11,0 Hz), 6,97 2H, d, T =
8,6 Hz), 7,11 2H, d,J =
8,6 Hz), 8,04 (1H, s), 8,49
(1H, s).

MS (ESI+)
(MH-).
[a]D26 —142 (¢ 0,12,
EtOH)

m/z: 376

Béng 85

ExNo

Tén hoa hoc

P.D.

12-8

(+)-1-[4-(2,6-diflo-
4-metoxyphenyl)-
2-oxopyrolidin-3-

"H-NMR (400MHz,
DMSO0-dg) § 2,17 (3H, s),
3,12 (1H, d, T = 10.4 Hz),
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yl]-3-(p-tolyl)ure

3,71 (3H, s), 3,72-3,76
(1H, m), 4.17-4,23 (1H,
m), 4,61 (1H, dd, J =9,8,
6,7 Hz), 6,01 (1H,d,J =
6,7 Hz), 6,66 2H, d, ] =
11,0 Hz), 6,97 2H, d, T =
8,6 Hz), 7,11 2H, d,J =
8,6 Hz), 8,04 (1H, s), 8,49
(1H, s).

MS (ESI+) m/z: 376
(MH+).

[a]D26 +125 (c 0,11,
EtOH)

12-9

MeO

(-)-1-[4-(2,6-diflo-
4-metoxyphenyl)-
2-oxopyrolidin-3-

yl]-3-phenylure

'H-NMR (400MHz,
DMSO0-dg) § 3,13 (1H, d, J
= 10,4 Hz), 3,71 (3H, s),
3,74 (1H, dd, J = 10,4, 8,6
Hz), 4,21 (1H,t, ] =8,0
Hz), 4,62 (1H, dd, T =9.8,
6,7 Hz), 6,08 (1H, d, ) =
6,7 Hz), 6,66 (2H, d, J =
13,8 Hz), 6,85 (1H, t, J =
74 Hz), 7,17 QH,t,1=173
Hz), 7,23 CH,t,1=73
Hz), 8,06 (1H, s), 8,62 (1H,
s).

MS (BSI+) m/z: 362
(MH-+).

[a]D26 —201 (¢ 0,10,
EtOH)
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- | Ex.No

Tén hoa hoc

PD.

12-10

(+)-1-[4-(2,6-
diflo—4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-phenylure

"H-NMR (400MHz,
DMSO0-dg) 8 3,13 (1H, d, J
=10,4 Hz), 3,71 (3H, s),
3,74 (1H, dd, J= 10,4, 8,6
Hz), 4,21 (1H,t, T = 8,0
Hz), 4,62 (1H, dd, T = 9,8,
7,3 Hz), 6,08 (1H, d, ] =
7,3 Hz), 6,66 2H, d, J =
13,8 Hz), 6,85 (1H, t, J =
74 Hz), 7,17 QH, t,T=7,3
Hz), 7,23 QH, t,1=17,3
Hz), 8,05 (1H, s), 8,62 (1H,
S).

MS (ESI+) m/z: 362
(MH+).

[a]D26 +242 (c 0,10,
EtOH)

12-11

(-)-1-(4-
clophenyl)-3-[4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

ylJure

TH-NMR (400MHz,
DMSO-dg) 53,29 (1H, t, J
= 17,4 Hz), 3,67-3,72 (5H,
m), 4,59 (1H, t,J = 6,7 Hz),
5,80 (1H, d, J = 6,7 Hz),
6,85 (2H, d, ] = 8,6 Hz),
7,05 (2H, d, T = 8,6 Hz),
7,23 (2H, d, ] = 8,6 Hz),
7,32 (2H, d, T = 8,6 Hz),
8,10 (1H, s), 8,74 (1H, s).
MS (ESI+) m/z: 360
(MH-+).
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[a]D25 260 (c 0,10,
EtOH)

12-12

(H)-1-(4-
clophenyl)-3-[4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

"H-NMR (400MHz,
DMSO-dg) § 3,29 (1H, t, J
=17,4 Hz), 3,67-3,72 (5H,
m), 4,59 (1H, t, J = 6,7 Hz),
5,80 (1H, d, J = 6,7 Hz),
6,85 (2H, d, J = 8,6 Hz),
7,05 (2H, d, T = 8,6 Hz),
7,23 (2H, d, J = 8,6 Hz),
7,32 (2H, d, T = 8,6 Hz),
8,10 (1H, s), 8,74 (1H, s).
MS (ESI+) m/z: 360
(MH+).

[a]D25 +235 (¢ 0,10,
EtOH)

-Bang 87

Ex.No

Tén hda hoc

PD.

112-13

(P14
flophenyl)-3-[4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

"H-NMR (400MHz,
DMSO-dg) § 3,25-3,29
(1H, m), 3,68-3,72 (5H, m),
4,59 (1H, t, J = 6,7 Hz),
5,69 (1H, d, J = 6,7 Hz),
6,85 (2H, d, J = 8,6 Hz),
7,00-7,06 (4H, m), 7,28-
7,31 (2H, m), 8,09 (1H, s),
8,59 (1H, s).

MS (ESI+) m/z: 344
(MH+).
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[]D25 +288 (c 0,10,
EtOH)

12-14

(1= G

metoxyphenyl)-2-

oxopyrolidin-3-yl]-

3-(p-tolyl)ure

"H-NMR (400MHz,
DMSO0-dg) § 2,19 (3H, s),
3,26-3,29 (1H, m), 3,69-
3,71 (5H, m), 4,59 (1H, t, J
=6,7Hz), 5,67 (1H, d, ] =
6,7 Hz), 6,85 2H, d, J =
8,6 Hz), 6,99 (2H, d, ] =
8,6 Hz), 7,04 (2H, d, ] =
8,6 Hz), 7,17 (2H, m), 8,08
(1H, s), 8,44 (1H, s).

MS (ESI+) m/z: 340
(MH-).

[a]D25 +177 (¢ 0,12,
EtOH)

12-15

(H-1-&-
flophenyl)-3-[1-(2-
hydroxyetyl)-4-(4-
metoxyphenyl)-2-
oxopyrolidin-3-

yl]ure

"H-NMR (400MHz,
DMSO-dg) § 3,29-3,39
(2H, m), 3,46 (1H, d, J =
9,8 Hz), 3,57 2H, q, T =
5,5Hz), 3,66 (1H, 1, J = 8,0
Hz), 3,69 (3H, s), 3,86 (1H,
dd, 1=10,4, 6,7 Hz), 4,69
(1H, t, J = 8,0 Hz), 4,86
(1H, brs), 5,76 (1H, brs),
6,84 (2H, d, ] = 8,6 Hz),
7,00-7,06 (4H, m), 7,29
(2H, dd, J=9,2, 5,5 Hz),
8,65 (1H, s).

MS (ESI+) m/z: 388
(MH+).
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[a]D25 +153 (¢ 0,11,
EtOH)

Vidu 13-1

Chét ddng phan A

Chét déng phan B
Etyl este cia axit 2-{(3S*,4R*)-3-[3-(4-Flophenyl)ureido]-4~(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic

Axit trifloaxetic (3 ml) duge bd sung vao dung dich chira etyl este cia axit
2-{(3S*,4R*)-3-[(tert-butoxycarbonyl)amino]-4-(4-metoxyphenyl)-2-
oxopyrblidin—l-yl]propionic (651 mg) trong diclometan (12 ml) d tao ra dung
dich phan tng. Dung dich phan tmg nay dugc khudy & nhiét do trong phong trong
1 gio. Dung dich phan tig nay dugc ¢ dudi ap suat giam, va etyl axetat va dung
dich nuée natri hydro cacbonat bio hoa duogc bd sung vao cin dé didu chinh d
pH cia 16p nudc dén 9. 4-flophenyl isoxyanat (180 pL) dugc bd sung vao dung
dich c6 hai 16p nay, va hdn hop nay dugc khudy & nhiét do trong phong trong 15
phut va chiét bang etyl axetat. Lép hiru co dugc rira lién tiép bing nude va nude
mudi, va lam kho bang natri sulfat khan. Dung méi dugc loai b duéi ap suét
giam, va sau d6, cin dugc tinh ché bing cach sic ky cot silicagel (etyl axetat :
hexan = 1 : 1 tiép theo 13 1 : 3), dé thu duoc chit ddng phan A (298 mg) 13 phin
phan cuc thip va chit déng phan B (276 mg) 1 phin phan cuc cao 1a cac hop chit
néu & dé muc nay dudi dang chét rin mau tring.
Chét ddng phan A:
'H-NMR (400MHz, CDCl5) & 1,26 (3H, t, ] = 7,3 Hz), 1,48 (3H, d, ] = 7.4 Hz),
3,35 (1H, t,J = 11,0 Hz), 3,56-3,64 (1H, m), 3,75 (1H, d, J = 9,2 Hz), 3,79 (3H, s),
4,13-4,21 (2H, m), 4,84 (1H, q, J = 7,4 Hz), 5,02 (1H, dd, J = 11,6, 9,2 Hz), 5,65
(1H, d, J =9,2 Hz), 6,78 (2H, d, J = 9,2 Hz), 6,88 (2H, d, J = 9,2 Hz), 7,14 (2H,
dd, J=4,9,9,2 Hz), 7,28 (2H, d, ] = 9,2 Hz), 7,87 (1H, brs).
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- MS (ESI+) m/z: 444 (MH+).

[a]D25 =-102 (c 0,21, EtOH).

Chat d@dng phan B:

'H-NMR (400MHz, CDCl;) & 1,28 (3H, t, ] = 6,7 Hz), 1,52 3H, d, J = 7.9 Hz),
3,52 (1H, t, J = 8,6 Hz), 3,80 (3H, s), 3,77-3,88 (2H, m), 4,16-4,22 (3H, m), 4,90
(1H, q, J=7,9 Hz), 6,13 (1H, brd, J = 6,7 Hz), 6,72-6,77 (2H, m), 6,89 (2H, d, J =
8,6 Hz), 7,04-7,08 (2H, m), 7,26 (2H, d, J = 8,6 Hz), 7,72 (1H, brs).

MS (ESI+) m/z: 444 (MH+).

[a]D25 =-94 (c 0,21, EtOH).

Vidu 14-1

MeO (*)-trans

($)-trans-1-(4-Clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-ylJure

AXit trifloaxetic (1,5 ml) va nu6e (0,5 ml) duge bd sung vao dung dich
chtra tert-butyl este clia axit (£)-trans-1-{2-[(tert-butyldimetylsilyl)oxy]etyl}-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]carbamic (1,2 g) trong diclometan (2 ml) dé
_ tao ra dung dich phan mg. Dung dich phan tmg nay dugc khudy & nhiét do trong
phong trong 3 gid. Dung dich phan tmg nay dugc cd dudi 4p sudt giam, dung dich
nuée natri hydro cacbonat bio hoa duge bd sung vao can dé didu chinh do pH cta
16p nuée d&én 9, va hdn hop 16ng etyl axetat-metanol (5 : 1) (10 ml) dugc bd sung
vao. 4-clophenyl isoxyanat (396 mg) dugc bd sung vao dung dich c6 hai 16p nay,
va hdn hop nay dugc khudy & nhiét d6 trong phong trong 1 gid va chiét bang etyl
axetat. Lép hitu co dugc rira bang nudc va nude mudi, va lam khod bang natri
sulfat khan. Dung méi dugc loai bo dudi ap suét giam, va sau d6, cin duoc tinh
ché bing cach sic ky cot silicagel (etyl axetat tiép theo 12 etyl axetat : metanol = 4
: 1), @ thu duoc hop chit néu & d& muyc nay dudi dang chat rin mau tring (500

mg).
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'H-NMR (400MHz, DMSO-dg) & 3,13-3,20 (1H, m), 3,35-3,45 (3H, m), 3,52 (2H,
q,J=5,7Hz), 3,61 (1H, t, ] = 6,7 Hz), 3,71 (3H, s), 4,57 (1H, t, J = 10,0 Hz), 4,75
(1H, t, ] = 5,8 Hz), 6,52 (1H, d, J = 9,1 Hz), 6,88 (2, d, ] = 8,5 Hz), 7,23 (2H, d,
1=9,1Hz), 7,29 (2H, d,7=9,1 Hz), 7,38 21, d, T = 8,5 Hz), 8,71 (1H, s).

MS (ESI+) m/z: 404 (MH-+).

Vidu 15-1
H H 2 H H 2
N.__N ~o NN
N , N
or ~on o
cl cl - s
Chét déng phan A Chat dong phan B
MeO (-)-trans Meo (*)-trans

(+)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-

oxopyrolidin-3-yl]ure '

(-)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-

oxopyrolidin-3-yl]ure
(+)-trans-1-(4-clophenyl)-3-[1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-

oxopyrolidin-3-ylJure dugc dem phéan gidi quang hoc béng_ céch sic ky 16ng hiéu

nang cao (hexan : etanol = 1 : 1, téc d6 dong: 15,0 ml) bing cach sir dung cot dé

tach cac chdt ddng phén déi anh (CHIRALPAK ID). M&i chét ddng phan A(-) ¢6

thoi gian hwu 14 7,91 phut va chét ddng phan B(+) ¢6 thoi gian lwu 14 17,78 phut 1a

céc hop chit néu & d& myc nay thu duoc dudi dang chit rin mau tring.

Chét ddng phan A(-):

'H-NMR (400MHz, DMSO-dg) & 3,13-3,20 (1H, m), 3,35-3,45 (3H, m), 3,52 (2H,

q,J=5,7Hz), 3,61 (1H,t,1=6,7 Hz), 3,71 (3H, s), 4,57 (1H, t, ] = 10,0 Hz), 4,75

(1H,t,J=5,8 Hz), 6,52 (1H, d, ] = 9,1 Hz), 6,88 (2H, d, ] = 8,5 Hz), 7,23 (2H, d,

J=9,1Hz), 7,29 (2H, d, ] = 9,1 Hz), 7,38 (2H, d, ] = 8,5 Hz), 8,71 (1H, s).

MS (ESI+) m/z: 404 (MH+).

[a]D25=-140 (c 0,1, EtOH)

Chét ddng phan B(+):

'H-NMR (400MHz, DMSO-dg) & 3,13-3,20 (1H, m), 3,35-3.45 (3H, m), 3,52 (2H,
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q,J=5,7Hz),3,61 (1H,t,T=6,7 Hz), 3,71 (3H, 5), 4,57 (1, t, ] = 10,0 Hz), 4,75
(1H, t, ] = 5,8 Hz), 6,52 (1H, d, = 9,1 Hz), 6,88 (2, d, J = 8,5 Hz), 7,23 (2H, d,
1=9,1Hz), 7,29 (2H, d, 7=9,1 Hz), 7,38 (2H, d, J = 8,5 Hz), 8,71 (1H, s).

MS (ESI+) m/z: 404 (MH+).

[a]D26=+140 (¢ 0,1, EtOH)

Vidu 16-1

MeO
Axit (-)-2-{(35*,4R*)-3-[3-(4-Flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}axetic

Dung dich nuéc natri hydroxit 2 mol/l (0,6 ml) duoc bd sung vao dung
dich chira etyl este cia axit 2-{(3S*4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}axetic (258 mg) trong metanol (3,0 ml) dé
tao ra dung dich phan ing. Dung dich phan ting nay duoc khudy & nhiét do trong
' uphc‘)ng trong 30 phiit. Axit clohydric 1 mol/l dugc bd sung vao dung dich phén tng
‘nay dé lam cho dung dich phén g axit (46 pH: 1), va hén hop nay dugc chiét
bang etyl axetat. Lép hitu co duoc rira bing nude mudi, va lam kho bang natri
sulfat khan. Dung méi dugc loai bé duéi 4p suat giam, va san phim thé duoc ria
bang diisopropyl ete, dé thu dugc hop chit néu & dé muc nay dudi dang chét rin
mau tring (228 mg).
| 'H-NMR (400MHz, DMSO-de) & 3,34 (1H, t, J = 9,8 Hz), 3,44-3,51 (1H, m), 3,63
(1H, t, J = 8,6 Hz), 3,71 (3H, s), 3,93 (1H, d, ] = 17,7 Hz), 4,05 (1H, d, I = 17,7
Hz), 4,51-4,56 (1H, m), 6,56 (1H, d, ] = 9,2 Hz), 6,89 (2H, d, J = 8,6 Hz), 7,03
(2H, t, J = 8,6 Hz), 7,28 (2H, d, ] = 8,6 Hz), 7,33-7,37 (2H, m), 8,58 (1H, s), 12,9
(1H, brs).
MS (ESI+) m/z: 402 (MH+).
[a]D24 =-90 (c 0,31, EtOH).

Phuong phap giéng nhu trong vi du 16-1 dugc thuc hién bang cach st
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dung chét este trong tmg dé thu dugc cac hop chit vi du 16-2 dén 16-3 sau. Céc

céu trac va dir liéu pho ctia chiing dugc thé hién trong bang 88.

{(3S*,4R*)-4-(6-
flo-2,3-
dihydrobenzofuran
-5-yl)-3-[3-(4-
flophenyl)ureido]-
2-oxopyrolidin-1-

yl}axetic

Bang 88
Ref.No Str. Tén hda hoc P.D.
16-2 Onwnh ] Axit (-)-2- | "H-NMR (400MHz,
F F%:g o {(3S*,4R*)-4-(2,6- | DMSO-d¢) 4 3,51-3,60
Med F diflo-4- (2H, m), 3,72-3,82 (1H, m),
metoxyphenyl)-3- | 3,75 (3H, s), 3,87 (1H, d,J
[3-(4- =17,0Hz), 4,12 (1H, d,J =
flophenyl)ureido]- | 17,0 Hz), 4,70 (1H, dd, ] =
2-oxopyrolidin-1- | 10,4, 8,6 Hz), 6,61 (1H,
yl}axetic brs), 6,71-6,6,78 (2H, m),
7,01 2H, t,J =9,2 Hz),
7,33 (2H,dd,J=9,2,4,9
Hz), 8,68 (1H, s), 12,9 (1H,
brs).
MS (ESI+) m/z: 438
(MHH).
[a]D28 = -115 (¢ 0,08,
EtOH)
116-3 R K Axit (-)-2- | "H-NMR (400MHz,

DMSO-dq) § 3,12 (2H, t,
= 8,6 Hz), 3,40-3,52 (1H,
m), 3,59 (1H, t, J = 8,6 Hz),
3,66 (1H, t, J = 9,8 Hz),
3,90 (1H, d, T = 17,7 Hz),
4,03 (1H, d, T = 17,7 Hz),
4,55 (21, t, ] = 8.6 Hz),
4,61-4,65 (1H, m), 6,60-
6,70 (1H, m), 6,65 (1H, d, J
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= 11,0 Hz), 7,03 2H, t,J =
8,6 Hz), 7,32-7,37 (3H, m),
8,67 (1H, s), 12,99 (1H,

brs).

MS (ESI+) m/z: 432
(MH+).

[a]D26 =-120 (¢ 0,13,
DMSO)

Vidu 17-1

(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-yl}-N-metylaxetamit

1-hydroxybenzotriazol (46 mg), metylamin (0,5 ml, 2 mol/l, dung dich
tetrahydrofuran), va 1-etyl-3-(3-dimetylaminopropyl)carbodiimide (53 mg) duoc
bd sung vao dung dich chira axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl)axetic (103 mg) trong tetrahydrofuran (1,3
mi) ddng thoi 1am lanh @ tao ra dung dich phan tng. Dung dich phan tng nay
dugc khudy & nhiét d6 trong phong trong 3 gid. Nuée duge bd sung vao dung
dich phén ttng nay, va hdn hop niy dugc chiét bang etyl axetat. Lép hitu co duge
rira bing nudc mudi, va 1am kho bing natri sulfat khan. Dung mdi dugc loai bd
dudi ap suét giam, cin dugce tinh ché bang cach TLC diéu ché (clorofom : metanol
=9 : 1), va san phim tho duoc rira bing diisopropyl ete, dé thu dugc hop chét néu
& dé muc nay dudi dang chét rin mau tring (81 mg).
'H-NMR (400MHz, CDCl;) & 2,83 (3H, d, J = 4,9 Hz), 3,50 (1H, dd, J = 9.8, 6,7
Hz), 3,57 (1H, d, J = 17,1 Hz), 3,77 (1H, t, ] = 7,4 Hz), 3,80 (3H, s), 3,88-3,94
(1H, m), 4,00 (1H, t, J = 9,8 Hz), 4,64 (1H, d, J = 17,1 Hz), 6,67 2H, t,J = 8,6
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Hz), 6,89 (2H, d, J = 8,6 Hz), 6,92-6,96 (2H, m), 7,04 (1H, d, J = 6,7 Hz), 7,15
(2H, d, T = 8,6 Hz), 7,80 (1H, brs), 7,87 (1H. d, J = 4,9 Hz).

MS (ESI+) m/z: 415 (MH+).
[a]D25 = -152 (c 0,31, EtOH).

Phuong phép giéng nhu trong vi du 17-1 dwgc thuc hién bang cach sir

dung chit axit carboxylic trong ng va amin dé thu dwoc cac hop chét vi du 17-2

dén 17-3 sau. Cac ciu trac va dir lidu phd ctia chiing duge thé hién trong bang 89.

Béang 89
Ref.No Str. Tén hoa hoc P.D.
17-2 1 e °N (-)-2-{(3S*,4R*)- | 'H-NMR (400MHz,
2 O | 4.2,6-diflo-4- | DMSO-dg) 52,61 (3HL d, J
Me metoxyphenyl)-3- | =4.,9 Hz), 3,49-3,58 (2H,
[3-(4- m), 3,76 (3H, s), 3,82 (1H,
flophenyl)ureidoj- | q,J=10,4 Hz), 3,88 (2H,
2-oxopyrolidin-1- | s), 4,60 (1H, dd, J = 10,4,
y1}-N- 8,6 Hz), 6,68 (1H, brs),
metylaxetamit 6,71-6,79 (2H, m), 7,01
(2H, t, T =9,2 Hz), 7,33
(2H, dd, J = 9,2, 4,9 Hz),
7,92 (1H, g, T = 4,9 Hz),
8,85 (1H, s).
MS (ESI+) m/z: 451
(MH-).
[a]D27 =-156 (¢ 0,11,
EtOH)
17-3 RoH L (-)-2-{(3S*,4R*)- | "TH-NMR (400MHz,

4-(6-flo-2,3-
dihydrobenzofuran
-5-y1)-3-[3-(4-

DMSO-dg) 53,13 2H, t, J
= 8,6 Hz), 3,27-3,39 (1H,
m), 3,56 (1H, t, J = 8,6 Hz),
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flophenyl)ureido]- | 3,68-3,75 (1H, m), 3,78
2-oxopyrolidin-1- | (1H, d, J = 16,5 Hz), 3,86
yl}axetamit (1H,d,J=16,5 Hz), 4,55
(2H, t, ] = 8,6 Hz), 4,65
(1H, dd, J = 10,7, 8.9 Hz),
6,59-6,64 (1H, m), 6,64
(1H,d,J=11,0 Hz), 7,01-
7,05 (2H, m), 7,19 (1H, s),
7,34-7,43 (4H, m), 8,77

(1H, s).
MS (ESI+) m/z: 431
(MH+H).
[a]D27 =-145 (¢ 0,11,
EtOH)
Vidu 18-1
H H 9 Me
N *
N)\COZH

MeG Chat dong phan A

Axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}propionic (chit dong phan A)

Phuong phép giéng nhu trong vi du 16-1 duogc thuc hién bang cach st
dung etyl este cua axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}propionic (chit ddng phan A) thay cho etyl
este cua axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}axetic d thu duoc hop chét néu & & muyc nay dudi dang chét
rin mau tring.

'H-NMR (400MHz, DMSO-dg) & 1,35 (3H, d, J = 7,4 Hz), 3,27-3,41 (2H, m),
3,61 (1H, t,J = 9,1 Hz), 3,71 (3H, s), 4,58 (1H, q, J = 7,4 Hz), 4,66 (1H, dd, ] =
11,6, 9,2 Hz), 6,55 (1H, d, ] = 9,2 Hz), 6,88 (2H, d, J = 8,6 Hz), 7,03 2H, t, J =
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8,6 Hz), 7,31-7,36 (4H, m), 8,46 (1H, s), 12,8 (1H, brs).
MS (ESI+) m/z: 416 (MH+).
[a]D25 = -103 (¢ 0,33, EtOH).

Vidu 19-1
0
NN L
[ N)\ﬂ/ “Me
NS 0o
MeG Chét ddng phan A

(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N-metylpropionamit (chit ddng phin A)
Phuong phép giéng nhu trong vi du 17-1 duoc thue hién bang céach sir

~ dung axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-

oxopyrolidin-1-yl}propionic (chat ddng phén A) thay cho axit (-)-2-{(3S*,4R*)-3-
[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-yl} axetic dé thu
dugc hop chét néu & d& muc nay dudi dang chét rin mau tring.

'H-NMR (400MHz, DMSO-dg) § 1,29 (3H, d, J = 7,3 Hz), 2,62 3H, d, ] = 4,9
Hz), 3,28 (1H, t, J = 9.8 Hz), 3,43-3,51 (1H, m), 3,68 (1H, t,AJ = 8,6 Hz), 3,71
(3H, s), 4,48-4,55 (2H, m), 6,54 (1H, d, ] =9,2 Hz), 6,87 (2H, d, ] = 8,6 Hz), 7,04
(2H,t,1=28,6 Hz), 7,31-7,38 (4H, m), 7,83 (1H, d, J =4,9 Hz), 8,67 (1H, brs).
MS (ESI+) m/z: 429(MH+).

[a]D25 =-199 (c 0,34, EtOH).

Vidu 20-1

MeO Chat dong phan B

Axit (-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic (chit ddng phan B)
Phuong phép giéng nhu trong vi du 16-1 dugc thuc hién bang cach sir
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dung etyl este cua axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}propionic (chit ddng phén B) thay cho etyl
este cua axit 2-{(3S*4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}axetic dé thu duoc hop chét néﬁ & d& muc nay.

'H-NMR (400MHz, DMSO-d¢) & 1,36 (3H, d, ] = 7,4 Hz), 3,20 (1H, t, ] = 9,2
- Hz), 3,43-3,50 (1H, m), 3,68-3,74 (1H, m), 3,72 (3H, s), 4,49 (1H, dd, J = 11,0,
8,6 Hz), 4,62 (1H, q, J = 7,4 Hz), 6,53 (1H, d, J = 8,6 Hz), 6,90 (2H, d, ] = 8,6
Hz), 7,03 (2H, t, J = 9,2 Hz), 7,27 (2H, d, J = 8,6 Hz), 7.32-7,38 (2H, m), 8,61
(1H, s), 12,9 (1H, brs).

MS (ESI+) m/z: 416 (MH+).

[a]D25 =-111 (¢ 0,32, EtOH).

Vidu21-1

SN goa e
F 0]
MeO Chét déng phan B

(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N-metylpropionamit (chit ddng phan B)

Phuong phép giéng nhu trong vi du 17-1 duge thuc hién biang cach st
dung axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}propionic (chit ddng phan B) thay cho axit (-)-2-{(3 S*,4R*)-3-
[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-yl}axetic dé thu
dugc hop chét néu & dé muc nay.

'H-NMR (400MHz, DMSO-dg) 6 1,29 (3H, d, J = 7,3 Hz), 2,57 3H, d, ] = 4,9
Hz), 3,24 (1H, t, J = 9,8 Hz), 3,34-3,44 (1H, m), 3,66 (1H, t, ] = 8,6 Hz), 3,72
(3H, s), 4,56 (1H, q,J = 7,3 Hz), 4,69 (1H, dd, J = 11,6, 9,2 Hz), 6,50 (1H, d, ] =
9,2 Hz), 6,89 (2H, d, J = 8,6 Hz), 7,03 (2H, t, ] = 9,2 Hz), 7,30 (2H, d, ] = 8,6 Hz),
7,34-7,38 (2H, m), 7,87 (1H, d, J = 4,9 Hz), 8,60 (1H, s).

MS (ESI+) m/z: 429 (MH+).

fa]D25=-94 (c 0,30, EtOH).
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Vidu 22-1

MeO
Axit 2-{(3S*,4R*)-3-[3-(4-Flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-2-metylpropionic

Phuong phép gidng nhu trong vi du 16-1 duoc thuc hién bang cach sir
dung etyl este cia axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-
metoxyphenyl)-2-oxopyrolidin-1-yl}-2-metylpropionic thay cho etyl este cia axit
2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-
y1}propionic dé thu dwoc hop chét néu & dé muyc nay.
'H-NMR (400MHz, CDCl3) & 1,52 (3H, s), 1,53 (3H, s), 3,36 (1H, t, ] =9,2 Hz ),
3,60-3,80 (1H, m), 3,76 (3H, s), 3,78-3,86 (1H, m), 4,60-4,68 (1H, m), 6,06 (1H,
brs), 6,72-6,78 (2H, m), 6,84 (2H, d, J = 8,6 Hz), 7,07-7,13 (2H, m), 7,23 (2H. d. ]
= 8,6 Hz), 7,61 (1H, brs).
MS (ESI+) m/z: 430 (MH+).

Vidu 22-2

Axit (-)-2-{(35*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-3-[3-(4-
flophenyl)ureido]-2-oxopyrolidin-1-yl}-2-metylpropanoic

Dung dich nuéc natri hydroxit 2 mol/l (0,2 ml) duge bd sung vao dung
dich chtra etyl este cua axit 2-{(3S* 4R *)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-3-
[3-(4-flophenyl)ureido]-2-oxopyrolidin-1-yl}-2-metylpropanoic (18 mg) trong
metanol (0,2 ml) @ tao ra dung dich phan t¢mg. Dung dich phan tng ndy dugc

khudy & nhiét d6 trong phong trong 18 gi¢. Dung dich axit clohydric 1 mol/l dugc
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bd sung vao dung dich phan tng nay dé diéu chinh do pH cua dung dich phan timg
dén 1, va dung dich phan tmg nay dugc c6 dusi ap suét giam. Nudc dugce bd sung
vao cin thu duoc, va két taa duge gom lai béng cach loc va tinh ché bing cach
TLC diéu ché (clorofom : metanol = 10 : 1) dé thu dugc hop chit néu & d& muc
nay duéi dang chét rin khong mau (4,4 mg).

'H-NMR (400MHz, DMSO-dg) § 1,40 (3H, s), 1,42 (3H, s), 3,12 2H, 1, ] = 8,6
Hz), 3,28-3,37 (1H, m), 3,47-3,59 (1H, m), 3,70 (1H, t, J = 8,3 Hz), 4,53-4,62
(3H, m), 6,64 (1H, d, J = 11,6 Hz), 6,70 (1H, brs), 7,02 (2H, t, J = 8,9 Hz), 7,31-
7,40 (3H, m), 8,73 (1H, brs), 12,47 (1H, brs).

MS (ESI+) m/z: 460 (MH+).

[a]D27=-163 (c 0,09, DMSO)

Vi du 23-1

(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N,2-dimetylpropionamit

Phuong phép gidng nhu trong vi du 17-1 dugc thuc hién bang céch sir
dung axit 2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-yl}-2-metylpropionic thay cho axit (-)-2-{(3S*,4R*)-3-[3-(4-
flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-1-yl }axetic dé thu dugc
hop chit néu & d muyc nay.
'H-NMR (400MHz, CDCl;) & 1,53 (3H, s), 1,72 (3H, s), 2,69 (3H, d, ] = 4,9 Hz),
3,45-3,49 (1H, m), 3,80 (3H, s), 3,85 (2H, dd, J = 7.3, 4,3 Hz), 3,93-3,98 (1H, m),
6,73 (1H, brs), 6,78 (2H, t, ] = 9,2 Hz), 6,89 (2H,t, J = 8,6 Hz), 7,08 2H, dd, J =
9.2,4,9 Hz), 7,17 2H, d, J = 8,6 Hz), 7,36 (1H, d, J = 4,3 Hz), 7,88 (1H, brs).
MS (ESI+) m/z: 443 (MHH).
[a]D29 =-109 (¢ 0,31, EtOH).
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MeO

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-y1]-3-
(4-flophenyl)ure

Paladi 10% trén cacbon (10 mg) duge bd sung vao dung dich chira benzyl
este cua axit [(3S*,4R*)-4-(2,6-diﬂo-4-metoxyphéhyl)-1-metyl-Z-oxopyrolidin—3-
yl]carbamic (100 mg) trong etanol (5 ml) dé tao ra dung dich phan tng. Dung
dich phan tng niy dugc khudy dudi méi trudong khi hydro trong 1 gidr. Dung dich
phén tmg nay dugc loc qua xelit, va dung méi duge loai bd dudi 4p sudt giam dé
thu dugc (35*,4R*)-3-amino-4-(2,6-diflo-4-metoxyphenyl)-1-metylpyrolidin-2-on
1a hop chat trung gian du khong mau. 4-flophenyl isoxyanat (28 uL) dugc bd
sung vao dung dich chta (3S*,4R*)-3-amino-4-(2,6-diflo-4-metoxyphenyl)-1-
metylpyrolidin-2-one thu dugc (66 mg) trong tetrahydrofuran (2,6 ml) dé tao ra
dung dich phan tng. Dung dich phan Gng nay dugc khudy & nhiét do trong phong
trong 20 phut. Dung dich phan tmg nay dugc c¢6 dudi 4p suat gidm, va sau do, can
dugc tinh ché bang cach séc ky cot silicagel (hexan : etyl axetat=4 : 1 tiép theo 1a
etyl axetat), dé thu duoc hop chit néu & d& muc nay dudi dang chit rin mau tring
(91 mg).
'H-NMR (400MHz, DMSO-dg) & 2,81 (3H, s), 3,40 (1H, dd, J =9,8, 9,2 Hz), 3,53
(1H, t, J=9,2 Hz), 3,73-3,81 (1H, m), 3,75 (3H, s), 4,57 (1H, dd, J = 9,8, 8,6 Hz),
6,52 (1H, d, J = 8,6 Hz), 6,74 (2H, d, J = 11,0 Hz), 6,97-7,05 (2H, m), 7,30-7,36
- (2H, m), 8,72 (1H, s).
MS (ESI+) m/z: 394 (MH+).
[a]D27 =-143 (¢ 0,10, EtOH)

Phuong phap gidng nhu trong vi du 24-1 dugc thuc hién bing cach sir
dung chit Cbz twong tng va isoxyanat dé thu dugc céc hop chit vi du 24-2 dén
24-24 sau.

Céc cdu tric va dir liéu pho ctia chung duoc the hién trong cac bang 90 dén
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MeO

xyanophenyl)-3-
[(3S*,4R*)-4-(2,6-
diflo—4-
metoxyphenyl)-1-
metyl-2-
oxopyrolidin-3-

yl]ure

100.
Béang 90
Ex.No CAu tric Tén hoda hoc P.D.
24-2 (-)-1-[(3S*,4R*)-4- | 'TH-NMR (400MHz,
(2,6-diflo-4- DMSO0-d¢) 6 2,18 (3H, s),
metoxyphenyl)-1- | 2,81 (3H, s), 3,40 (1H, t,J
metyl-2- =92 Hz), 3,52 (1H, t,J =
oxopyrolidin-3-yl}- | 7,8 Hz), 3,71-3,80 (1H, m),
3-(p-tolyl)ure 3,75 (3H, s), 4,56 (1H, dd,
J=10,4, 8,6 Hz), 6,51 (1H,
d,J = 8,6 Hz), 6,70-6,78
(2H, m), 6,98 (2H, d,J =
8,0Hz), 7,21 2H, d,J =
8,0 Hz), 8,59 (1H, s).
MS (ESI+) m/z: 390
(MH+).
| [a]D27 =-120 (¢ 0.14,
EtOH)
 24-3 (-)-1-(4- 'H-NMR (400MHz,

DMSO-dg) 8 2,81 (3H, s),
3,41 (1H,t,J =9,8 Hz),
3,54 (1H, t, ] =9,8 Hz),
3,75 3H, s), 3,80 (1H, q, J
=9,8 Hz), 4,58 (1H,t,J =
9,8 Hz), 6,71-6,78 (2H, m),
6,85 (1H, brd, J = 7,9 Hz),
7,51 (2H, d, J = 8,0 Hz),
7,62 (2H, d, J = 8,0 Hz),
9,34 (1H, s).

MS (ESI+) m/z: 401
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[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-1-
metyl-2-
oxopyrolidin-3-

ylJure

(MH).
[a]D27 =-176 (¢ 0,11,
EtOH)
24-4 N (-)-1-(6-clopyridin- | "H-NMR (400MHz,
B oo 3-y1)-3- DMSO-dg) 5 2,81 (3H, s),
[(3S*,4R*)-4-(2,6- | 3,41 (1H,t,J=9,8 Hz),
" diflo-4- 3,53 (1H, t, J = 9,8 Hz),
metoxyphenyl)-1- | 3,75 (3H, s), 3,80 (1H, q, J
metyl-2- =9,8 Hz), 4,57 (1H, t, T =
oxopyrolidin-3- 9,8 Hz), 6,70-6,79 (2H, m),
yl]ure 6,94 (1H, brs), 7,32 (1H, d,
J=8,6 Hz), 7,87 (1H, dd, J
= 8.6, 3,1 Hz), 8,35 (1H, d,
1=3,1Hz), 9,24 (1H, brs).
MS (ESI+) m/z: 411
(MH).
[a]D27 =-197 (¢ 0,11,
EtOH)
. Béng 91
Ex.No Céu trac Tén hoa hoc P.D.
24-5 AR T (-)-1- 'H-NMR (400MHz,
Qg PO (benzo[b]thiophen- | DMSO-dg) 5 2,83 (3H, s),
T | 2-y1)-3- 3,43 (1H, t, T = 9,8 Hz),

3,55 (1H, t, T = 9,8 Hz),
3,75 (3H, 5), 3,83 (1H, q, J
=9,8 Hz), 4,60 (1H, t, ] =
9,8 Hz), 6,67 (1H, s), 6,72-
6,79 (2H, m), 6,84 (1H,
brd, J = 8,0 Hz), 7,09 (1H,
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td, 1 =179, 1,2 Hz), 7,21
(1H,td,J=17.,9, 1,2 Hz),
7,52 (1H, d, J=17,9 Hz),
7,69 (1H, d, J =7,9 Hz),
10,1 (1H, s).

MS (ESI+) m/z: 432
(MH+H).

[a]D29 =-189 (¢ 0,10,
EtOH)-

24-6

MeO

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-1-
(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-
3-phenylure

"H-NMR (400MHz,
CDCly) 03,21-3,28 (1H,
m), 3,35-3,44 (1H, m),
3,47-3,63 (4H, m), 3,68-
3,75 (1H, m), 3,75 3H, s),
4,64-4,68 (1H, m), 4,77
(1H, t, ] =5,5 Hz), 6,51
(1H, d, J = 8,6 Hz), 6,74
(2H, d, ] = 10,4 Hz), 6,87
(1H,t,J=7,3 Hz), 7,18
(2H, t,J=7,9 Hz), 7,32
(2H, d, ] = 7,3 Hz), 8,64
(1H, s).

MS (ESI+) m/z: 406
(MH).

[a]D24 =-88 (c 0,13,
EtOH)

Bang 92

Ex.No

Cau tric

Tén hda hoc

P.D.
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24-7

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-1-
(2-hydroxyetyl)-2-
oxopyrolidin-3-yl]-
3-(p-tolyl)ure

"H-NMR (400MHz,
DMSO-dg) 6 2,18 (3H, s),
3,20-3,30 (1H, m), 3,33-
3,43 (1H, m), 3,45-3,62
(4H, m), 3,67-3,75 (1H, m),
3,75 (3H, s), 4,65 (1H, dd,
J=9,2,8,6 Hz), 4,77 (1H,
t,J=5,5Hz), 6,46 (1H, d,
J=18,6 Hz), 6,70-6,77 (2H,
m), 6,98 2H, d,J=8.6
Hz). 7,20 2H, d, ] = 8,6
Hz), 8,53 (1H, s).

MS (ESI+) m/z: 420
(MHH).

[a]D27 =-199 (¢ 0,12,
EtOH)

24-8

A -
oMl
NC F

\ 7/ F
MeO

(1
xyanophenyl)-3-
[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-1-
(2-hydroxyetyl)-2-
oxopyrolidin-3-

yl]ure

"H-NMR (400MHz,
DMSO-dg) & 3,20-3,28
(1H, m), 3,37-3,46 (1H, m),
3,48-3,63 (4H, m), 3,72-
3,82 (1H, m), 3,75 (3H, s),
4,66 (1H, dd, J= 10,4, 8.6
Hz), 4,78 (1H,t,J=4,9
Hz), 6,70-6,78 (2H, m),
6,83 (1H, d, ] = 8,6 Hz),
7,49 (2H, d, T = 8,6 Hz),
7,62 (2H, d, T = 8,6 Hz),
9,29 (1H, s).

MS (ESI+) m/z: 431
(MH-).

[a]D28 =-148 (¢ 0,11,
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EtOH)
Béang 93
Ex.No CAu trac Tén héa hoc P.D.
24-9 ﬁ“ﬁfn”‘ °N o (-)-1-(6-clopyridin- | "H-NMR (400MHz,
a N R 3-y1)-3- DMSO-dg) & 3,18-3,28
Msd F [(3S*,4R*)-4-(2,6- | (1H, m), 3,38-3,46 (1H, m),
diflo-4- 3,47-3,63 (4H, m), 3,73-
metoxyphenyl)-1- | 3,81 (1H, m), 3,75 (3H, s),
(2-hydr0xyetyl)-2- 4,66 (1H, dd, J=11,0, 8,6
oxopyrolidin-3- Hz), 4,77 (1H,t,J=3.5
yl]ure Hz), 6,71-6,78 (2H, m),
6,83 (1H, d, J = 8,6 Hz),
7,32 (1H, d, J = 8,6 Hz),
7,87 (1H, dd, J = 8.6, 3,0
Hz), 8,34 (1H, d, J=3,0
Hz), 9,09 (1H, s).
MS (ESI+) m/z: 441
(MH-+).
[a]D26 =-153 (c 0,10,
. EtOH)
24-10 - “wr““ P o] O-1- "H-NMR (400MHz,
s ingh‘ (benzo[b]thiophen- | DMSO-dq) § 3,20-3,27
VeG F 2-yl)-3- (1H, m), 3,40-3,48 (1H, m),

[(3S*,4R*)-4-(2,6-
diflo-4-
metoxyphenyl)-1-
(2-hydroxyetyl)-2-
oxopyrolidin-3-

yl]ure

3,50-3,64 (4H, m), 3,76
(3H, s), 3,80 (1H, q,J = 9,8
Hz), 4,68 (1H, dd, = 9,8,
8,6 Hz), 4,78 (1H, 1, T = 5.5
Hz), 6,67 (1H, s), 6,72-6,79
(2H, m), 6,87 (1H, brd, J =
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8,0 Hz), 7,09 (1H, td, J =
7.9, 1,2Hz), 7,21 (1H, td, J
=79, 1,2 Hz), 7,52 (1H, d,
J=79Hz), 7,69 (1H, d,J
=17,9 Hz), 10,1 (1H, s).
MS (ESI+) m/z: 462

benzyl-4-(2.6-

(MH+).
[a]D28 = -170 (c 0,11,
EtOH)
Béng 94
| Ex.No CAu tric Tén hoa hoc P.D.
24-11 OHTN% ON (-)-1-[(3S*,4R*)-4- | "H-NMR (400MHz,
F FS e (2,6-diflo-4- CDCl;) 60,96 (3H,t,J =
Med F metoxyphenyl)-2- | 7,3 Hz), 1,57-1,67 (2H, m),
oxo-1- 3,25-3,33 (1H, m), 3,42-
propylpyrolidin-3- | 3,50 (1H, m), 3,57 (1H, t,J
yl]-3-(4- =9,2 Hz), 3,62-3,70 (1H,
flophenyl)ure m), 3,78 (3H, s), 4,14-4,23
(1H, m), 4,39-4,46 (1H, m),
6,20 (1H, brs), 6,47 (2H, d,
J=10,4 Hz), 6,70-6,77
(2H, m), 7,03-7,10 (2H, m),
7,68 (1H, brs).
MS (ESI+) m/z: 422
(MH+).
(D24 = -126 (c 0,19,
EtOH)
24-12 (-)-1-[(3S*,4R*)-1- | 'H-NMR (400MHz,

CD3CN) 6 3,35-3,45 (2H,
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diflo-4-
metoxyphenyl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

m), 3,72 (3H, s), 3,88 (1H,
q,J=9,2 Hz), 4,47 (2H, s),
4,65 (1H, dd, J = 10,4, 8,0
Hz), 5,66 (1H,d, J = 8,0
Hz), 6,53 (2H,d, J=11,0
Hz), 6,91 (2H,t,J=9,2
Hz), 7,23-7,36 (7H, m),
7,48 (1H, s).
MS (ESI+)
(MH+).
[a]D29 =
EtOH)

m/z: 470

109 (¢ 0,17,

24-13

MeO

(-)-1-[(3S*,4R*)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
oxo-1-(pyridin-3-
ylmetyl)pyrolidin-
3-yl]-3-(4-
flophenyl)ure

"H-NMR (400MHz,
DMSO-dg) & 3,46 (1H, t, J
=9,8 Hz), 3,55 (1H, t, T =
9,8 Hz), 3,74 (3H, s), 3,88
(1H, q, 1 =9,6 Hz), 4,51
(1H, d, T = 15,9 Hz), 4,61-
4,69 (2H, m), 6,64 (1H, d, J
=9,5Hz), 6,74 2H, d, J =
9,5Hz), 7,03 (2H, td, J =
7,6, 2,2 Hz), 7,29-7,37 (4H,
m), 7,81 (1H, td, J = 7.6,
1,8 Hz), 8,54 (1H, q, J =
2,2 Hz), 8,74 (1H, s).

MS (ESI+) m/z: 470
(MH).
[]D30 =
EtOH)

142 (¢ 0,10,

Bang 95
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ExNo

(2,6-diflo-4-
metoxyphenyl)-3-
[3-(4-
flophenyl)ureido]-
2-oxopyrolidin-1-
yl}metansulfonami

t

Céu tric Tén hoa hoc P.D.
24-14 OHTN °N (-)-1-{(3S*,4R*)- | 'TH-NMR (400MHz,
F FOC& :,:%b‘“"e 4-(2,6-diflo-4- DMSO-dg) 6 3,31 (3H, s),
Med metoxyphenyl)-1- | 3,67 (1H, t, J =9,5 Hz),
[(metylsulfonyl)me | 3,76 (3H, s), 3,85 (1H, t,J
tyl]-2- =89Hz),4,02(1H, q,J =
oxopyrolidin-3- 9.8 Hz), 4,55 (1H, dd, ] =
yl}-3-(4- | 11,0, 7.9 Hz), 4,71 (1H, d,J
flophenyl)ure =14,7Hz), 4,82 (1H, d,J =
14,7 Hz), 6,72 (1H, d, ] =
1 10,0 Hz), 6,77 2H, d, J =
10,0 Hz), 7,03 (2H, dt, I =
14,5, 3,7 Hz), 7,33-7,36
(2H, m), 8,89 (1H, s).
MS (ESI+) m/z: 472
(MH+).
[a]D28 =-203 (c 0,10,
EtOH)
124-15 ROR 7 (-)-{(3S*,4R*)-4- | 'TH-NMR (400MHz,

DMSO-dg) § 3,68-3,90
(6H, m), 4,53 (1H, d, J =
13,5 Hz), 4,69 (1H, d, J =
13,5 Hz), 4,77 (1H, , ] =
10,0 Hz), 6,51 (1H, d, J =
8,6 Hz), 6,76 (2H, d, J =
10,4 Hz), 7,03 QH, t,J =
8,6 Hz), 7,09 (2H, s), 7,31-
7,35 (2H, m), 8,81 (1H, s).

MS (ESI+) m/z 473
(MH-+).
[0]D25 = -120 (¢ 0,10,
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metoxyphenyl)-1-
[(5-metyloxazol-2-
yl)metyl]-2-
oxopyrolidin-3-
y1}-3-(4-
flophenyl)ure

EtOH)
Béng 96
| Ex.No CAu tric Tén hoda hoc P.D.
24-16 Etyl este cta axit (- | 'TH-NMR (400MHz,
)-2-{(3S*,4R*)-4- | DMSO-d¢) 6 1,21 3H, t,J
(2,6-diflo-4- = 6,7 Hz), 3,51-3,61 (2H,
metoxyphenyl)-3- | m), 3,76 (3H, s), 3,82 (1H,
[3-(4- q,J=10,4 Hz), 3,97 (1H,
flophenyl)ureido]- |d,J=17,0 Hz), 4,13 (2H,
2-oxopyrolidin-1- | q,J=6,7 Hz), 4,27 (1H, d,
yl}axetic J=17,0 Hz), 4,67 (1H, dd,
J=10,4, 8,6 Hz), 6,68-6,80
(3H, m), 7,01 2H, t,J =
9,2Hz), 7,33 (2H, dd,J =
9.2,4,9 Hz), 8,79 (1H, s).
MS (ESI+) m/z: 466
(MH+).
[@]D26 = -128 (c 0,11,
EtOH)
24-17 /‘/H\H,N °N (-)-1-{(3S*,4R*)- | "TH-NMR (400MHz,
F Fi—/ W3 " 4-(2,6-diflo-4- DMSO-dg) 6 2,27 (3H, s),

3,49 (1H, t, 7= 9,2 Hz),
3,59 (1H, t, 7= 9,2 Hz),
3,75 3H, s), 3,82 (1H, q, J
=9,8 Hz), 4,44 (1H, d, ] =
16,5 Hz), 4,64-4,71 (2H,
m), 6,61 (1H, d, = 8,6
Hz), 6,75 (2H, d, 7 = 10,4
Hz), 6,80 (1H, s), 7,02 (2H,
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t,J=9,2Hz), 7,33 (2H, dd,
J=128,6,4,9 Hz), 8,71 (1H,
s).

MS (ESI+) m/z: 475

(MHH).
[a]D25 = -108 (c 0,12,
EtOH)

Béang 97

Ex.No CAu tric Tén hoa hoc PD.

24-18 F}TH@ (-)-1-{(3S*,4R*)- | '"H-NMR (400MHz,

4-(2,6-diflo-4-
metoxyphenyl)-1-
[(5-metyl-1,3,4-
oxadiazol-2-
yD)metyl]-2-
oxopyrolidin-3-
yl}-3-(4-
flophenyl)ure

DMSO-dg) & 2,49 3H, s),
3,51 (1H, t, T =9,2 Hz),
3,62 (1H,t,J=92 Hz),
3,75 BH, s), 3,84 (1H, q, J
=9,2 Hz), 4,64-4,68 (2H,
m), 4,81 (1H, d,J = 16,5
Hz), 6,61 (14, d,J = 8,6
Hz), 6,76 (2H, d, J = 11,0
Hz), 7,02 2H, t, J=9,2
Hz), 7,33 (2H, dd, T = 8,6,
4,9 Hz), 8,71 (1H, s).

MS (ESI+) m/z 476
(MH+).
[a]D29 = -106 (¢ 0,11,
EtOH)
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24-19 (-)-1-[(3S*,4R*)-4- | "H-NMR (400MHz,
Q“TH“ °N/VOH (6-fl0-2,3- DMSO-dg) 5 3,12 (2H, 1,
F dihydrobenzofuran | = 8,6 Hz), 3,16-3,21 (1H,
© F -5-yD)-1-(2- m), 3,29-3,3.44 (2H, m),
hydroxyetyl)-2- 3,49-3,53 (2H, m), 3,56-
oxopyrolidin-3-yl]- | 3,66 (2H, m), 4,55 (2H, t,J
3-(4-flophenyl)ure |=8,6 Hz), 4,62 (1H,t,J =
9,5Hz), 4,76 (1H, t, 5,5
Hz), 6,53-6,66 (1H, m),
6,64 (1H, d, J=11,0 Hz),
7,03 (2H, t, J = 8,6 Hz),
7,34-7,39 (3H, m), 8,67-
8,76 (1H, m).
MS (ESI+) m/z: 418
(MH+).
[a]D26 =-164 (¢ 0,12,
EtOH)
Bang 98
Ex.No Céu tric Tén hoa hoc P.D.
24-20 Etyl este cua axit (- | "H-NMR (400MHz,

)-2-{(3S*,4R*)-4-
(6-flo-2,3-
dihydrobenzofuran
-5-y1)-3-[3-(4-
flophenyl)ureido]-
2-oxopyrolidin-1-

yl}axetic

DMSO-dg) § 1,21 3H, t, J
= 6,7 Hz), 3,10-3,16 (2H,
m), 3,27-3,38 (1H, m), 3,60
(1H, t, T = 8,6 Hz), 3,65-
3,70 (1H, m), 4,02 (1H, d, J
=17,7 Hz), 4,11-4,19 (3H,
m), 4,55 2H, t, J = 8,3 Hz),
4,62 (1H, t, T =9,8 Hz),
6,66 (1H, d, T = 11,0 Hz),
6,81 (1H, brs), 7,03 (2H, t,

-303-




24377

J=8,6 Hz), 7,31-7,38 (3H,
m), 8,81-8,84 (1H, m).

MS (ESI+) m/z: 460
(MH).

[a]D27 =-109 (c 0,11,
EtOH)

24-21 Q“wrn“ ONJAkeMe Etyl este cia axit (- | 'H-NMR (400MHz,
F (fﬁd €01 )-2-{(3S*,4R*)-4- | DMSO-dg) § 1,18 (3H, t,J
T (6-1l0-2,3- =17,0 Hz), 1,39 (3H, s),
dihydrobenzofuran | 1,44 (3H, s), 3,12 (2H, t,J
-5-y1)-3-[3-(4- = 8,9 Hz), 3,28-3,38 (1H,
flophenyl)ureido]- | m), 3,60 (1H, t, J=10,1
2-oxopyrolidin-1- | Hz), 3,74 (1H,t,J=8,9
yl}-2- Hz), 4,03-4,09 (2H, m),
metylpropanoic 4,53-4,57 (3H, m), 6,62-
6,67 (1H, m), 6,66 (1H, d, J
=11,0 Hz), 7,02 2H, t,J =
8,9 Hz), 7,33-7,36 (3H, m),
8,70 (1H, s).
MS (ESI+) m/z: 488
(MH+).
[a]D27 = -140 (¢ 0,12,
EtOH)
Béng 99
Ex.No Céu tric Tén hda hoc P.D.
24-22 (-)-1-[(3S*,4R*)-1- | "TH-NMR (400MHz,
(xyclopropylmetyl) | DMSO-d¢) 6 0,21-0,29
-4-(6-flo-2,3- (2H, m), 0,49-0,55 (2H, m),
dihydrobenzofuran | 0,92-1,02 (1H, m), 3,03
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-5-yl)-2-
oxopyrolidin-3-yl]-
3-(4-flophenyl)ure

(1H, dd, T=13.9, 7.3), 3,17
(2H, t, T = 8,8 Hz), 3,28
(1H, dd, = 13,9, 7,0 Hz),
3,33-3,43 (1H, m), 3,64-
3,73 (2H, m), 4,58-4,67
(1H, m), 4,60 2H, t, ] =
8,8 Hz), 6,64-6,71 (1H, m),
6,70 (1H, J = 11,0 Hz),
7,07 2H, t, ] = 8,9 Hz),
7,38-7,46 (3H, m), 8,77
(1H, s).

MS (ESI+) m/z: 428
(MH).

[0]D27 = -159 (c 0,11,
EtOH)

24-23 (-)-1-[(3S*,4R*)-1- | TH-NMR (400MHz,
(xyanometyl)-4-(6- | DMSO-d¢) 6 3,12 2H, t, J
flo-2,3- =09,1 Hz), 3,29-3,34 (1H,
dihydrobenzofuran | m), 3,65 (1H, t, J =9,1 Hz),
-5-y1)-2- 3,73-3,81 (1H, m), 4,44
oxopyrolidin-3-yl]- | (2H, s), 4,53—4,60 (3H, m),
3-(4-flophenyl)ure | 6,65 (2H, d, J =10,9 Hz),

7,25-7,32 (1H, m),
7,37-7,40 (3H, m), 9,32
(1H, brs).
MS (ESI+) m/z:
413(MH+).
[a]D26 = —136 (c 0,11,
EtOH)

Béang 100
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Ex.No Chu trac Tén hoéa hoc P.D.
24-24 QT (-)-1-{(3S*,4R*)- | '"H-NMR (400MHz,
F y 4-(6-flo-2,3- DMSO-dg) § 2,49 (3H, s),
o dihydrobenzofuran | 3,12 (2H, t, J =9,1 Hz),

-5-yI)-1-[(5-metyl-
1,3,4-oxadiazol-2-
yl)metyl]-2-
oxopyrolidin-3-
y1}-3-(4-
flophenyl)ure

3,29-3,37 (1H, m), 3,63
(1H,t,J=9,1 Hz),
3,69-3,77 (1H, m), 4,55
(2H, t,J = 8,5 Hz),
4,62—4,76 (3H, m), 6,57
(1H, d,J=9,1 Hz), 6,65
(1H, d, J=10,9 Hz),
7,01-7,06 (2H, m),
7,34-7,38 (3H, m), 8,64
(1H, s).

MS (ESI+) m/z:
470(MH-+).

[a]D27 =-126 (¢ 0,10,
EtOH)

(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-oxopyrolidin-3-

y1]-3-(4-flophenyl)ure

Phuong phép giéng nhu trong vi du 24-1 duoc thuc hién bang cach st

dung benzyl este cia axit [(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-

hydroxyetyl)-2-oxopyrolidin-3-yl]carbamic thay cho benzyl este clia axit

[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)- 1-metyl-2-oxopyrolidin-3-yl]carbamic

dé thu dugc hop chét néu & dé muc nay.
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'H-NMR (400MHz, DMSO-dg) 5 3,14-3,20 (1H, m), 3,28-3,42 (2H, m), 3,48-3,52
(2H, m), 3,57-3,66 (2H, m), 3,72 (3H, s), 4,66 (1H, dd, J = 11,0, 8,6 Hz), 4,73
(1H, t, 1= 5,5 Hz), 6,45 (1H, d, ] = 8,6 Hz), 6,75-6,80 (2H, m), 6,98-7,04 (2H, m),
7,30-7,36 (2H, m), 7,44 (1H, dd, J = 9,2, 9,2 Hz), 8,60 (1H, s).

MS (ESI+) m/z: 406 (MH-+).

[a]D27 =-118 (c 0,10, EtOH)

Vidu 26-1

MeO

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-oxopyrolidin-
3-yl]-3-(4-flophenyl)ure

Phuong phap giéng nhu trong vi du 24-1 dwoc thyc hién bang cach sir
dung benzyl este cta axit [(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-
hydroxyetyl)-2-oxopyrolidin-3-yl]carbamic thay cho benzyl este ctia axit
~ [(35*,4R*)-4~(2,6-diflo-4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-yl]carbamic
dé thu duoc hop chit néu & d& muc héy.
'H-NMR (400MHz, DMSO-dg) & 3,21-3,30 (1H, m), 3,36-3,45 (1H, m), 3,48-3,62
(4H, m), 3,71-3,78 (1H, m), 3,76 (3H, s), 4,66 (1H, dd, J = 10,4, 8,6 Hz), 4,77
(1H, t,J = 5,5 Hz), 6,51 (1H, d, J = 8,6 Hz), 6,75 (2H, d, J = 11,0 Hz), 6,99-7,06
(2H, m), 7,31-7,37 (2H, m), 8,68 (1H, s).
MS (ESI+) m/z: 424 (MH+).
[a]D27 =-139 (¢ 0,11, EtOH)

Viduy27-1
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(+)-1-(4-tlophenyl)-3-[(3R*,45*)-1-metoxy-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure

Phuong phép gidng nhu trong vi du 1-1 dugc thuc hién bing cach sir dung

axit (3R*,4S*)-1-metoxy-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic thay

cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-carboxylic d& thu

dugce hop chét néu & d muc nay.

'H-NMR (400MHz, CDCl;) & 3,55 (1H, t, J = 8,5 Hz), 3,74-3,82 (1H, m), 3,80

(3H, s), 3,89 (3H, s), 4,01 (1H, t, J = 8,2 Hz), 4,10 (1H, dd, ] = 8,5, 8.2 Hz), 6,08

(1H, brs), 6,79 (2H, t, J = 8,8 Hz), 6,89 (2H, d, J = 9,1 Hz), 7,12 2H, q, I = 4,6

Hz), 7,20 (2H, d, ] = 9,1 Hz), 7,50 (1H, brs).

MS (ESI+) m/z: 374 (MHH).
[a]D27=+144(c 0,12, EtOH)

Vidu27-2

MeO
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metoxy-2-oxopyrolidin-3-yl]-3-
(4-flophenyl)ure

Phuong phép giéng nhu trong vi du 1-1 duoc thue hién bing céch sir dung
axit (3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metoxy-2-oxopyrolidin-3-
carboxylic thay cho axit (-)-(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
carboxylic dé thu duoc hop chit néu & & muc nay.

'H-NMR (400MHz, DMSO-dg) & 3,54-3,61 (1H, m), 3,73 (3H, s), 3,76 (3H, s),
3,80-3,89 (2H, m), 4,46 (1H, t, J = 8,9 Hz), 6,67 (1H, d, J = 8,6 Hz), 6,77 (2H, d, J
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= 8,6 Hz), 7,00-7,05 (2H, m), 7,32-7,36 (2H. m), 8,83 (1H, s).
MS (ESI+) m/z: 410 (MH).

[a]D25 =-208 (c 0,20, EtOH)

Vi du 28-1

(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-oxopyrolidin-3-yl}-3-(4-
flophenyl)ure ' '

Paladi 10% trén cacbon (49 mg) dugc bd sung vao dung dich chua 1-
[(3S*,4R*)-4-[4-(benzyloxy-2,6-diflophenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure (490 mg) trong etanol (10 ml) dudi mdi trudng khi agon dé tao ra
dung dich phan tng. Dung dich phan tmg nay dugc khudy & nhiét d6 trong phong
duéi mdi trudng khi hydro trong 4 gid. Dung dich phan tmg ndy duoc loc qua
Xelit, va dung méi dugc loai bd dudi dp suit giam. Cin dugc tinh ché bing cach
sdc ky cot silicagel (hexan : etyl axetat =4 : 1 tiép theo 1a etyl axetat), dé thu duoc
hop chit néu & d& muc nay dudi dang chét rin mau tring (383 mg).

'H-NMR (400MHz, DMSO-dq) & 3,23-3,28 (1H, m), 3.41 (1H, t, ] = 9,2 Hz), 3,74
(1H, q, I =9,6 Hz), 4,52 (1H, dd, J = 10,7, 8,3 Hz), 6,41 (2H, d, J = 10,4 Hz), 6,45
(1H, d, J = 7,9 Hz). 6,99-7,04 (2H, m), 7,31-7,35 (2H, m), 8,01 (1H, s), 8,66 (1H,
S).
MS (ESI+) m/z: 366 (MH).

[]D28=-151(c 0,1, EtOH)

Vi du 28-2
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1-{(3S*,4R*)-4-(2,6-diflo-4-hydroxyphenyl)-2-oxopyrolidin-3-yl]-3-phenylure
Phuong phap gidng nhu trong vi du 28-1 duge thuc hién bang cach sir

dung 1-[(3S*,4R*)-4-(4-(benzyloxy-2,6-diflophenyl)-2-oxopyrolidin-3-yl]-3-

phenylure thay cho 1-[(3S*,4R*)-4-(4-benzyloxy-2,6-diflophenyl)-2-

oxopyrolidin-3-yl]-3-(4-flophenyl)ure dé thu dugc hop chét néu & d& muc nay.

1H NMR (400MHz, DMSO-dy) & 3,25-3,30 (1H, m), 3,42 (1H, t, ] = 8,6 Hz), 3,74

(1H, q, J =9,6 Hz), 4,53 (1H, dd, J = 11,0, 8,6 Hz), 6,41-6,47 (3H, m), 6,86 (1H, t,

J=173Hz), 7,18 2H, t,J = 7,9 Hz), 7,32 (2H, d, J = 7,9 Hz), 8,03 (1H, s), 8,60

(1H, s), 10,35 (1H, brs).

MS (ESI+) m/z: 348 (MH+).

Vidu28-3

(-)-1-[(3S*,4R*)-4-(6-floindolin-5-y1)-2-oxopyrolidin-3-yl]-3-(4-flophenyl)ure
Phuong phap giéng nhu trong vi du 28-1 duge thuc hién bang céch sir

dung 1-[(3S*,4R*)-4-(1-benzyl-6-floindolin-5-yl)-2-

oxopyrolidin-3-yl1]-3-(4-flophenyl)ure thay cho 1-[(3S*,4R*)-4-(4-benzyloxy-2,6-

diflophenyl)-2-oxopyrolidin-3-yl]-3-(4-flophenyl)ure @2 thu dugc hop chit néu &

dé muc nay.

'H-NMR (400MHz, DMSO-dy) & 2,83 (2H, t, J = 8,5 Hz), 3,11 (1H, t, ] = 9,7 Hz),

3,35-3,44 (3H, m), 3,53-3,61 (1H, m), 4,47 (1H, dd, J = 11,5, 9,1 Hz), 5,68 (1H,

br), 6,20 (1H, d, J = 11,5 Hz), 6,36 (1H, d, J = 8,5 Hz), 7,00-7,05 (2H, m), 7,11

(1H, d, J=7,9 Hz), 7,33-7,37 (2H, m), 7,87 (1H, s), 8,55 (1H, s).

MS (ESI+) m/z: 373 (MH+).

[a]D27=-202 (c 0,12, EtOH)

Vi du 28-4

-310-



24377

MeO
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
etynylphenyl)ure

Kali cacbonat (1 mg) dugc bd sung vao dung dich chira 1-[(3S*,4R*)-4-

(2,6’-diﬂo-4-met0xyphenyl)-2-oxopyrolidin-3—yl]-3-{4- '
[(trimetylsilyl)etynyl]phenyl}ure (66 mg) trong metanol (1,4 ml) dong thoi lam
lanh bing nuéc d4 dé tao ra dung dich phan ting. Dung dich phan tng duge khudy
& nhiét d9 trong phong trong 8 git. Dung dich phan tng nay dugc c6 dudi ap suit
giam, va sau do, cdn dugc tinh ché béng cach sic ky cot silicagel (hexan : etyl
axetat = 1 : 1, etyl axetat, va etyl axetat : metanol = 4 : 1 lan lugt), dé thu dugc
hop chat néu & dé myc nay dudi dang chit rén khong mau (44 mg).

. 'H-NMR (400MHz, DMSO-dg) & 3,27-3,32 (1H, m), 3,45 (14, t, ] = 9,2 Hz), 3,75
(3H, s), 3,80 (1H, ddd, J = 11,0, 9,2, 9,2 Hz), 3,98 (1H, s), 4,56 (1H, dd, J = 11,0,
8,6 Hz), 6,57 (1H, d, J = 8,6 Hz), 6,70-6,77 (2H, m), 7,28 (2H, d, J = 8,6 Hz), 7,35
(2H, d, = 8,6 Hz), 8,07 (1H, s), 8,89 (1H, s).

MS (ESI+) m/z: 386 (MH-).
[a]D28= -147 (c 0,11, EtOH)

Vi du 28-5

Me—NH
(-)-1-{(3S*,4R*)-4-[2,6-diflo-4-(metylamino)phenyl]-2-oxopyrolidin-3-yl}-3-(4-
flophenyl)ure

Axit trifloaxetic (1 ml) duoc bd sung vio tert-butyl este cua axit (3,5-diflo-
4-{(3R*,4S*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
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y1}phenyl)(metyl)carbamic (80 mg) dé tao ra dung dich phén vmg. Dung dich
phan tng nay dugc khudy & nhiét 6 60°C trong 1 gid. Dung dich phan Gng nay
dugc co dudi ap sudt giam, dung dich nurdc natri hydro cacbonat bdo hoa duge bd
sung vao cin, va hdn hop nay duoc chiét biang etyl axetat. Lop hitu co dugce ria
lién tiép bing nudc va nudc mudi, va 1am kho bing natri sulfat khan. Dung moi
dugc loai bo dudi ap sut giam, va sau d6, cin duoc tinh ché bing cach sic ky ¢t
silicagel (etyl axetat), dé thu dugc hop chit néu & dé muc nay dudi dang chit rén
khong mau (30 mg).
'H-NMR (400MHz, DMSO-d¢) & 2,63 (3H, d, J = 4,9 Hz), 3,25 (1H, t, T = 10,1
Hz), 3,37 (1H, t, J = 8,9 Hz), 3,67 (1H, q, J = 9,8 Hz), 4,52 (1H, dd, J = 11,0, 8,6
“Hz), 6,16 2H, d, J = 12,0 Hz), 6,21 (1H, d, J = 4,9 Hz), 6,40 (1H, d, J = 8,6 Hz),
6,99-7,04 (2H, m), 7,32-7,36 (2H, m), 7,98 (1H, s), 8,61 (1H, s).
MS (ESI+) m/z: 379 (MH+).
[a]D24=-54 (c 0,14, EtOH)

- Vidu 28-6

1-[(3S*,4R*)-4-(6-flo-1-0x0-2,3-dihydro-1H-inden-5-yl)-2-oxopyrolidin-3-yl]-3-
(4-flophenyl)ure

Chét phan tmg Dess-Martin (14 mg) dwgc bd sung vao vao dung dich chira
1-[(3S*,4R*)-4-(6-flo-1-hydroxy-2,3-dihydro-1H-inden-5-yl)-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure (13 mg) trong hdn hop gdm diclometan (0,66 ml) va
axetonitril (0,66 ml) dudi moi trudng khi agon ddng thoi lam lanh dé tao ra dung
dich phan tmg. Dung dich phan tng nay dugc khudy & nhiét do trong phong trong
3 gid. Dung dich nuéce natri hydro cacbonat bdo hoa duge b sung vao dung dich
phéri (g ndy, va hdn hop nay duoc chiét bang etyl axetat. Lép hitu co duoc rira

bang nudc muoi, va lam khd bang natri sulfat khan. Dung méi dugc loai bo dudi
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ap sudt giam, va sau do, cin dugc tinh ché bang cach sic ky cot silicagel (hexan :
etyl axetat =1 : 1, etyl axetat, va etyl axetat : metanol =9 : 1 l4n luot), dé thu
‘duogc hop chit néu & d& muc nay duéi dang chét rin khéng mau (11 mg).
'H-NMR (400MHz, DMSO-dg) & 2,64-2,67 (2H, m), 3,15 (2H, t, ] = 5,2 Hz), 3,27
(1H,t,J=8,6 Hz), 3,53 (1H, t, ] = 8,9 Hz), 3,89 (1H, q, J = 9,8 Hz), 4,65 (1H, dd,
J=11,6, 8,6 Hz), 6,53 (1H, d, ] = 8,6 Hz), 7,00-7,04 (2H, m), 7,32-7,37 (3H, m),
7,82 (1H, d, J = 6,1 Hz), 8,04 (1H, s), 8,69 (1H, s).

MS (ESI+) m/z: 386 (MH+).

Vi du 29-1

(-)-3,57diﬂ0-4-{(3R*,4S*)—4-[3-(4-ﬂopheny1)ureido]-5 -oxopyrolidin-3-y1}-N,N-
dimetylbenzamit

Axetonitril (3 ml), paladi(ll) axetat (14 mg), (+)-2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (rac-BINAP) (38 mg), hexacarbonyl
molypden (Mo(CO)6) (240 mg), xesi cacbonat (236 mg), va dimetylamin (3 ml,
dung dich tetrahydrofran 2,0 M) duoc bd sung vao dung dich chira 3,5-diflo-4-
{(3R*,45%)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-yl } phenyl
triflometansulfonat (300 mg) trong toluen (6 ml) dé tao ra dung dich phan tng.
Dung dich phan tmg nay dugc khudy & nhiét 6 70°C duéi méi truong khi agon
trong 3 gio. Dung dich phan tmg nay duoc loc qua Xelit va rira bang etyl axetat.
Dung mbi dugc loai bo dudi &p sudt giam, va sau do, can dugce tinh ché biang cach
sic ky cot silicagel (hexan : etyl axetat =4 : 1, etyl axetat, va etyl axetat : metanol
=9:114n lugt), dé thu dugc hop chit néu & d& muc nay dudi dang chét rin mau
tring (192 mg).
'H-NMR (400MHz, DMSO-d¢) & 2,88 (3H, s), 2,95 (3H, s), 3,35-3,39 (1H, m),
3,51 (1H, t, J = 8,9 Hz), 3,94 (1H, q, ] = 9,6 Hz), 4,58 (1H, dd, J = 10,7, 8,3 Hz),
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6,50 (1H, d, J = 7,9 Hz), 6,98-7,03 (2H, m), 7.17 (2H, d, J = 9,2 Hz), 7,29-7,33
(2H, m), 8,11 (1H, s), 8,71 (1H, s).

MS (ESI+) m/z: 421 (MH+).

[a]D28=-111(c 0,1, EtOH)

Vi du 29-2

(-)-3,5-diflo-4-{(3R*,4S*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-yl } -N-
metylbenzamit

Phuong phap gidng nhu trong vi du 29-1 dugc thuc hién bang cich sir
dung metyl amin thay cho dimetyl amin dé thu dugc hop chit néu & d& muc nay.
'H-NMR (400MHz, DMSO-d¢) & 2,77 (3H, d, ] = 4,9 Hz), 3,34-3,40 (1H, m),
3,51 (1H, t, J = 9,2 Hz), 3,93 (1H, q, J = 9,6 Hz), 4,60 (1H, dd, J = 10,4, 7,9 Hz),
6,53 (1H, d, J = 7,9 Hz), 6,98-7,03 (2H, m), 7,29-7,32 (2H, m), 7,52 (2H, d, J =
9,8 Hz), 8,13 (1H, s), 8,56-8,60 (1H, m), 8,74 (1H, s).
MS (ESI+) m/z: 407 (MH+).
[a]D28=-167(c 0,1, EtOH)

Vidu 30-1

(-)-1-[(3S*,4R*)-4-(4-xyano-2,6-diflophenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure
Ké&m xyanua (53 mg) va tetrakis(triphenylphosphine)palladium (18 mg)
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dugc bb sung vao dung dich chira 3,5-diflo-4-[(3R*,4S*)-4-(3-(4-
flophenyl)ureido)-5-oxopyrolidin-3-yl]phenyl triflometansulfonat (150 mg) trong
N,N-dimetylformamit (3 ml) du6i méi truong khi agon dé tao ra dung dich phan
trmg. Dung dich phan tng nay dugc khudy & nhiét do 80°C trong 5 gid. Dung dich
phan g nay dugc loc qua xelit, dung méi duge loai bo dudi 4p sult giam, va can
dugc tinh ché biang cach sic ky cot silicagel (hexan : etyl axetat =4 : 1 tiép theo 1a
etyl axetat), dé thu duoc hop chit néu & d& muc nay dudi dang chét rin mau tring
(100 mg).

'H-NMR (400MHz, DMSO-dg) & 3,33-3,38 (1H, m), 3,52 (1H, t, J = 10,1 Hz),
3,95 (1H, q, J = 9.8 Hz), 4,58 (1H, dd, J = 10,4, 7,3 Hz), 6,51 (1H, d, ] =7.9 Hz),
6,98-7,04 (2H, m), 7,27-7,32 (2H, m), 7,81 (2H, d, J =8,6 Hz), §,18 (1H, s), 8,75
(1H, s).

MS (ESI+) m/z: 375 (MH+).

[a]D28= -145 (¢ 0,1, EtOH)

Vi du 31-1

AN L
J L fom
F7 F

(-)-3,5-diflo-4-{(3R*,45*)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
yl}benzamit

Dung dich nudc natri hydroxit 2 mol/I (0,21 ml) duge bd sung vao dung
dich chtra (-)-1-[(3S*,4R*)-4-(4-xyano-2,6-diflophenyl)-2-oxopyrolidin-3-yl]-3-
(4-flophenyl)ure (160 mg) trong metanol (4 ml) dudi moi truomg khi agon dé tao
ra dung dich phan tng. Dung dich phan tmg niy dugc khudy két hop gia nhiét &
nhiét @9 trong phong trong 1 giv. Dung dich axit clohydric 1 mol/l (1 ml) dugc bd
sung vao dung dich phan ting nay dé 1am cho dung dich phan mg axit (46 pH: 1),
va hén hop nay dugc chiét bing etyl axetat. Ldp hiru co dugc rira bang nude va

nudec mudi, va lam kho bang natri sulfat khan. Dung mdéi dugc loai bo dudi ép
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sudt giam, va sau d6, cin dugc tinh ché bing cach sic ky cot silicagel (hexan :
etyl axetat = 4 : 1, etyl axetat, va etyl axetat : metanol = 95 : 5 1an lugt), dé thu
dugc hop chit néu & d& muyc nay duéi dang chit rin mau tring (37 mg).

'H-NMR (400MHz, DMSO-d¢) & 3,34-3,41 (1H, m), 3,52 (1H, t, ] = 9.2 Hz), 3,94
(1H, q,J=9,6 Hz), 4,62 (1H, dd, J = 10,7, 8,3 Hz), 6,52 (1H, d, ] = 7,9 Hz), 6,99-
7,05 (2H, m), 7,30-7,34 (2H, m), 7,58 (2H, d, J = 9,8 Hz), 7.64 (1H, s), 8,10 (1H,
s), 8,14 (1H, s), 8,74 (1H, s).

MS (ESI-) m/z: 391 (M-H)-.

HRESIMS (-) : 391,10226 (tinh dugc dudi dang C18H14F3N403: 391,10180).
[a]D28=-130 (c 0,1, EtOH)

Vidu 32-1

(-)-1-(4-flophenyl)-3-[(3S*,4R*,7)-2-(metoxyimino)-4-(4-

metoxyphenyl)pyrolidin-3-ylJure

Paladi 10% trén cacbon (22 mg) dugc bd sung vao dung dich chira benzyl
este cda axit [(3S*,4R*,Z)-2-(metoxyimino)-4-(4-metoxyphenyl)pyrolidin-3-
yl]carbamic (223 mg) trong etanol (12 ml) dé tao ra dung dich phan tmg. Dung
dich phan umg nay dugc khudy dudi méi trudng khi hydro trong 1 gid. Dung dich
phan tmg nay dugc loc qua xelit, va phan dich loc dugc loai bo dudi 4p sudt giam

dé thu duogc (3S*,4R*,Z)-3-amino-4-(4-metoxyphenyl)pyrolidin-2-one O-

" metyloxime dudi dang chit rin mau tring. 4-flophenyl isoxyanat (68,3 puL) dugc
bd sung vao dung dich chira (3S*,4R*,7)-3-amino-4-(4-metoxyphenyl)pyrolidin-
2-one O-metyloxime thu dugc (140 mg) trong tetrahydrofuran (2 ml) @ tao ra
dung dich phan tmg. Dung dich phan tmg nay dugc khudy & nhiét do trong phong
trong 1 gior. Dung dich phan tmg nay duogc cd dudi ap sut giam, va sau do, cin

'duqc tinh ché bang cach sic ky cot silicagel (etyl axetat : metanol = 10 : 1), dé thu

duge hop chit néu & d& muc nay dudi dang chit rin mau tring (156 mg).
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'"H-NMR (400MHz, DMSO-dg) & 3,13 (1H, t, J = 9,1 Hz), 3,22-3,30 (1H, m), 3,48
(1H, t, T = 8,2 Hz), 3,59 3H, s), 3,70 (3H, s), 4,82 (1H, t, ] = 9,4 Hz), 6,40 (1H, d,
7=9,7 Hz), 6,69 (1H, s), 6,86 (2H, d, J = 8,5 Hz), 6,99- 7,05 (2H, m), 7,26 (2H, d,
 1=8,5Hz), 7,32-7,36 (2H, m), 8,45 (1H, s).
MS (ESI+) m/z: 373 (MH-+).

[a]D28 =-72 (c 0,31, DMSO)

Phuong phép gidng nhu trong vi du 32-1 dugc thuc hién bang cich sir

dung chit imino twong mg va isoxyanat dé thu dugc cac hop chit vi du 32-2 dén

MeO

4-(2,6-diflo-4-
metoxyphenyl)-2-
(metoxyimino)pyro

lidin-3-y1]-3-(4-

32-20 sau.
Céc cau triic va dir liéu phd cia ching duoc thé hién trong cac bang 101
dén 107.
Bang 101
Ex.No Str. Tén hda hoc P.D.
32-2 (-)-1-[(3S*,4R*,Z)- | 'H-NMR (400MHz, DMSO-
| 4-(2-flo-4- dg) 8 3,08-3,15 (1H, m), 3,40-
metoxyphenyl)-2- | 3,49 (2H, m), 3,58 (3H, s),
(metoxyimino)pyro | 3,71 (3H, s), 497 (1H, t, J =
lidin-3-y1]-3-(4- 9,2 Hz), 6,39 (1H, d, ] = 9,2
flophenyl)ure Hz), 6,71-6,77 (3H, m), 6,97-
17,03 (2H, m), 7,29-7,34 (2H,
m), 7,38 (1H, dd, J = 8,6, 8,6
Hz), 8,48 (1H, s).
MS (ESI+) m/z: 391 (MH+).
[a]D29 =-50 (¢ 0,10, EtOH)
132-3 (-)-1-[(3S8*,4R*,Z)- | 'H-NMR (400MHz, DMSO-

de) & 3,26-3,46 (2H, m), 3,53-
3,59 (1H, m), 3,60 3H, s),
3,74 (3H, s), 5,08 (1H, t, J =
9,2 Hz), 6,43 (1H, d, ] = 9,2
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flophenyl)ure

Hz), 6,71 (2H, d, J = 11,0 Hz),
6,80 (1H, s), 6,98-7,03 (2H,
m), 7,29-7,33 (2H, m), 8,56
(1H, s).

MS (ESI+) m/z: 409 (MH+).
[a]D27 =-67 (c 0,10, EtOH)

32-4 HTm N,’N‘;\/\OH (-)-1-(4-flophenyl)- | 'TH-NMR (400MHz, DMSO-
F‘/©/ ?5(5 3-{(3S*,4R*,7)-2- |dg) 63,15 (1H, t, J =9,1 Hz),
MeO [(2- 3,22-3,30 (1H, m), 3,48-3,58
hydroxyetoxy)imin | (3H, m), 3,70 (3H, s), 3,80
0]-4-(4- (2H, t, J = 5,4 Hz), 4,45 (1H,
metoxyphenyl)pyro | t, ] = 5,8 Hz), 4,82 (1H, t,J =
lidin-3-yl}ure 9,4 Hz), 6,39 (1H, d, J = 8,5
Hz), 6,69 (1H, s), 6,86 (2H, d,
J = 9,1 Hz), 6,99-7,05 (2H,
m), 7,27 (2H, d, J = 9,1 Hz),
7,31-7,36 (2H, m), 8,45 (1H,
S).
MS (ESI+) m/z: 403 (MH+).
[a]D28 =-86 (c 0,36, EtOH)
Bang 102
Ex.No Str. Tén hoa hoc PD.
32-5 OHTH% 7,;:\/\% (-)-1- "H-NMR (400MHz, DMSO-
F FS i {(3S*,4R*,Z)-4- de) 0 3,27-3,31 (1H, m), 3,45
Med (2,6-diflo-4- (1H, t, J = 9,8 Hz), 3,50-3,62

metoxyphenyl)-2-
[(2-
hydroxyetoxy)imi
no]pyrolidin-3-

(3H, m), 3,74 (3H, s), 3,80-
3,82 (2H, m), 4,47 (1H, 1, ] =
5,5 Hz), 5,07 (1H, dd, ] =
10,4, 9,2 Hz), 6,42 (1H, d, J =
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yI}-3-@-
flophenyl)ure

9,2Hz),6,71 (2H, d, T = 11,0
Hz), 6,79 (1H, s), 6,97-7,04
(2H, m), 7,26-7,34 (2H, m),
8,56 (1H, s).

MS (ESI+) m/z: 439 (MH-+).
[o]D27 = -105 (c 0,10, EtOH)

32-6 1-[(3S* 4R*,Z)-4- | "H-NMR (400MHz, DMSO-
(2,6-diflo-4- dg) 82,68 (3H, d, ] =4,3 Hz),
metoxyphenyl)-2- | 3,35-3,51 (2H, m), 3,66-3,80
(metylimino)pyroli | (4H, m), 5,04 (1H, t,J = 8,6
din-3-yl]-3-(4- Hz), 5,96-6,03 (1H, m), 6,59
flophenyl)ure (1H, d, J=9,8 Hz), 6,71 (2H,

d,7=10,4 Hz), 7,02 2H, t,J
=9,2 Hz), 7,32-7,39 (2H, m),
8,53 (1H, s).
MS (ESI+) m/z: 393 (MH+).
[a]D28 = -205 (c 0,10, EtOH).
32-7 N NN (+)-1-(4- "H-NMR (400MHz, DMSO-
] J7T :_é““ flophenyl)-3- dg) 83,13 (1H, t, T=9,1 Hz),
Q [GR*,4S8*,7)-2-  |3,22-3,30 (1H, m), 3,48 (1H, t,
1eo (metoxyimino)-4- | J = 8,2 Hz), 3,59 (3H, s), 3,70
(4- (3H, s), 4,82 (1H, t, J=9,4
metoxyphenyl)pyr | Hz), 6,40 (1H, d, J = 9,7 Hz),
olidin-3-ylJure 6,69 (1H, s), 6,86 2H, d, J =
8.5 Hz), 6,99- 7,05 (2H, m),
7,26 (2H, d, J = 8,5 Hz), 7,32-
7,36 (2H, m), 8,45 (1H, s).
MS (ESI+) m/z: 373 (MH-).
[@]D27 =+100 (c 0,15, EtOH)
‘Bang 103
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Ex.No Céu trac Tén hoa hoc PD.
32-8 (-)-1- 'H-NMR (400MHz, DMSO-
[(3S*,4R*,7)-4- dg) 6 2,18 (3H, s), 3,25-3,31
Me (2,6-diflo-4- (1H, m), 3,43 (1H,t,J=9,2
metoxyphenyl)-2- | Hz), 3,53 (1H, q, ] =9,2 Hz),
(metoxyimino)pyr | 3,60 (3H, s), 3,74 (3H, s), 5,07
olidin-3-yl]-3-(p- | (1H,dd,J=9,2, 8,6 Hz), 6,38
tolyl)ure (1H, d, J = 8,6 Hz), 6,67-6,74
(2H, m), 6,79 (1H, s), 6,97
(2H, d, J= 8,6 Hz), 7,18 (2H,
d, J = 8,6 Hz), 8,40 (1H, s).
MS (ESI+) m/z: 405 (MH+).
[a]D27 =-102 (c 0,11, EtOH)
32-9 (-)-1-(4- 'H-NMR (400MHz, DMSO-

xyanophenyl)-3-
[(3S*,4R*,7)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
(metoxyimino)pyr

olidin-3-ylJure

dg) 8 3,25-3,34 (1H, m), 3,44
(1H, t, T =9,2 Hz), 3,56-3,65
(1H, m), 3,60 (3H, s), 3,74
(3H, s), 5.08 (1H, dd, T = 10,4,
8,6 Hz), 6,68-6,76 (2H, m),
6,77-6,84 (2H, m), 7.49 (2H,
d,J=8,6Hz), 7,62 QH, d, J =
8,6 Hz), 9,18 (1H, s).

MS (ESI+) m/z: 416 (MH+).
[]D28 =-69 (c 0,10, EtOH)
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32-10 (-)-1-(6- 'H-NMR (400MHz, DMSO-
HoH N-OMe | clopyridin-3-y1)-3- | dg) & 3.25-3,35 (1H, m), 3,43
o N\/ RpS. [3S*,4R*7)-4- |(1H, t, J = 8,6 Hz), 3,58-3,66
» " | (2,6-diflo-4- (1H, m), 3,60 3H, s), 3,74
metoxyphenyl)-2- | (3H, s), 5,08 (1H, dd, J = 10,4,
(metoxyimino)pyr | 8,6 Hz), 6,68-6,80 (3H, m),
olidin-3-ylJure 6,81 (1H, s), 7,31 (1H, d,J =
8,6 Hz), 7,85 (1H, dd, J = 8,6,
3,0 Hz), 8,32 (1H, d, J = 3,0
Hz), 8,94 (1H, s). |
MS (ESI+) m/z: 426 (MH+).
[a]D26 =-66 (c 0,13, EtOH)
»Béhgi04
Ex.No CAu tric Tén hoa hoc P.D.
32-11 (-)-1- "H-NMR (400MHz, DMSO-
(benzo[b]thiophen | dg) & 3,27-3,33 (1H, m), 3,60
-2-y1)-3- (3H, s), 3,44 (1H,t,J=9,2
[(3S*,4R*,7)-4- Hz), 3,62-3,71 (1H, m), 3,74
(2,6-diflo-4- (3H, s), 5,09 (1H, dd, J = 9.8,
metoxyphenyl)-2- | 9,2 Hz), 6,66 (1H, s), 6,70-
(metoxyimino)pyr | 6,76 (2H, m), 6,81-6,87 (2H,
olidin-3-yl]ure m), 7,08 (1H,td,J=7,9, 1,2
Hz), 7,20 (1H,td, ] =7,9, 1,2
Hz), 7,51 (1H, d, J = 7,9 Hz),
7,69 (1H, d, J =7.9 Hz), 9,93
(1H, s).
. MS (ESI+) m/z: 447 (MH+).
[a]D28 =-78 (c 0,10, EtOH)
32-12 (-)-1- 'H-NMR (400MHz, DMSO-
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{(3S* 4R*,7Z)-4-
(2,6-diflo-4-
metoxyphenyl)-2-
[(2-
hydroxyetoxy)imi
no]pyrolidin-3-
yl}-3-(p-tolyl)ure

de) 8 2,18 (3H, s), 3,27-3,34
(1H, m), 3,45 (1H, t, T = 8,6
Hz), 3,50-3,60 (3H, m), 3,74
(3H, s), 3,79-3,82 (2H, m),
447 (1H,t,J = 6,1 Hz), 5,07
(1H, dd, J = 10,6, 8,6 Hz),
6,35 (1H, d, J = 8,6 Hz), 6,67-
6,75 (2H, m), 6,78 (1H, s),
6,97 2H, d, J =8,6 Hz), 7,17
(2H, d, ] = 8,6 Hz), 8,40 (1H,
s).

MS (ESI+) m/z: 435 (MH+).
[a]D28 =-52 (¢ 0,17, EtOH)

1 32-13

(-)-1-(4- "H-NMR (400MHz, DMSO-
A 7N':v\0; xyanophenyl)-3- | dg) 8 3,28-3,34 (1H, m), 3,46
NS F {(3S*,4R*,7)-4- (1H, t, J = 8,6 Hz), 3,51-3,67
e (2,6-diflo-4- (3H, m), 3,74 (3H, s), 3,79-
metoxyphenyl)-2- | 3,82 (2H, m), 4,47 (1H,t,J =
[(2-- 5,5Hz),5,07 (1H, dd, J =
hydroxyetoxy)imi | 10,6, 8,6 Hz), 6,68-6,77 (3H,
no]pyrolidin-3- m), 6,82 (1H, s), 7,48 (2H, d,J
yl}ure =9,2Hz),7,62 (2H,d, J=9,2
Hz), 9,14 (1H, s).
MS (ESI+) m/z: 446 (MH+).
[a]D25 =-88 (c 0,10, EtOH)
Béng 105
Ex.No Céu tric Tén hda hoc P.D.
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32-14 (-)-1-(6- 'H-NMR (400MHz, DMSO-
MK | clopyridin-3-y1)-3- | d¢) 8 3,27-3,32 (1H, m), 3,46
o S (3SR Z)4- | (IH, 1= 8.6 H2), 3,52:3,67
MEO\ ! (2,6-diflo-4- (3H, m), 3,74 (3H, s), 3,81
metoxyphenyl)-2- | (2H, t,J =5,5 Hz) 4,45 (1H, t,
[(2- J=5,5Hz),5,07(1H, dd, J =
hydroxyetoxy)imi | 10,4, 8,6 Hz), 6,68-6,76 (2H,
no]pyrolidin-3- m), 6,78-6,83 (2H, m), 7,31
yl}ure (1H, d, J= 8,6 Hz), 7,84 (1H,
dd, J=8,6, 3,0 Hz), 8,32 (1H,
d, J=3,0 Hz), 9,00 (1H, s).
MS (ESI+) m/z: 456 (MH+).
[a]D27 =-71 (c 0,10, EtOH)
32-15 AL 7&:\”“’“ (-)-1- 'H-NMR (400MHz, DMSO-
® F%jﬁ (benzo[b]thiophen | d¢) 6 3,27-3,35 (1H, m), 3,55
Med -2-yl)-3- (1H, t, J = 9,8 Hz), 3,52-3,60
{(3S*,4R*,7)-4- (2H, m), 3,67 (1H, q, J =9,8
(2,6-diflo-4- Hz), 3,74 (3H, s), 3,81 (2H, t,

metoxyphenyl)-2-
[(2-
hydroxyetoxy)imi
no]pyrolidin-3-
yl}ure

J=49Hz),4,46 (1H,t,J =
5,5 Hz), 5,09 (1H, dd, J =
10,4, 9,2 Hz), 6,66 (1H, s),
6,70-6,77 (2H, m), 6,80 (1H,
brd, J =9,2 Hz), 6,821 (1H, s),
7,08 (1H, td, J=17.9, 1,2 Hz),
7,20 (1H, td, J =17.9, 1,2 Hz),
7,51 (1H, d, J =7,9 Hz), 7,68
(1H,d, J=17,9 Hz), 9,89 (1H,
S).

MS (ESI+) m/z: 477 (MH+).
[a]D29 -91 (c 0,12, EtOH)
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(2,6-diflo-4-
metoxyphenyl)-5-
(phenylamino)-
3,4-dihydro-2H-
pyrol-4-yl1]-3-(4-
flophenyl)ure

32-16 oL, | ()-1-{(3R*,4S%)- | "TH-NMR (400MHz, DMSO-
. Jor_ N 3-(2,6-diflo-4- dg) §3,50-3,73 (3H, m), 3,76
Dl metoxyphenyl)-5- | 3H, s), 3,76 (3H, s), 5,04 (1H,
[(1-metyl-1H- t,J=8,9 Hz), 5,85 (1H,d,J =
pyrazol-3- 24Hz),643(1H,d,J=17,9
yl)amino]-3,4- Hz), 6,73 (2H, d, J = 11,0 Hz),
dihydro-2H-pyrol- | 6,98-7,04 (2H, m), 7,30-7,36
4-y1}-3-(4- (2H, m), 7,50 (1H, d, J =2.4
flophenyl)ure Hz), 8,41 (1H, s), 8,72 (1H, s).
MS (ESI+) m/z: 459 (MH-).
[a]D24 = -30 (¢ 0,16, EtOH)
‘Bang 106
ExNo | Chu tric Tén hoa hoc PD.
32-17 R IIOSE 'H-NMR (400MHz, CDCl;) &
F Q%r%;?ﬂm [(3S*4R*,Z)-4- | 2,74-2,84 (4H, m), 3,57-3,83
F (2,6-diflo-4- (10H, m), 5,46 (1H, brs), 5,95
e metoxyphenyl)-2- | (1H, brs), 6,46 (2H, d, ] = 11,0
(morpholinoimino) | Hz), 6,75-6,82 (2H, m), 7,06-
pyrolidin-3-yl]-3- | 7,12 (2H, m), 9,11 (1H, brs).
(4-flophenyl)ure MS (ESI+) m/z: 464 (MHH).
[a]D24 =-31 (¢ 0,14, EtOH)
32-18 1-[(3R*,4S8%)-3- | 'TH-NMR (400MHz, DMSO-

dg) 8 3,52-3,63 (2H, m), 3,75
(3H, s), 3,99-4,08 (1H, m),
5,16 (1H, t, T = 8,9 Hz), 6,72
(2H, d,J = 11,0 Hz), 6,75 (1H,
d,J=6,4Hz), 6,88 (1H,t,] =
7,9 Hz), 7,00-7,05 (2H, m),
7,22 (2H, t, T="7,9 Hz), 7,36-
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7,40 2H, m), 7,83 (2H, d, J =
7,9 Hz), 8,56 (1H, s), 8,60
(1H, s).

MS (ESI+) m/z: 455 (MH+).

32-19 H

(-)-1-
((3S*,4R*,Z)-4-(6-
flo-2,3-
dihydrobenzofuran
-5-y1)-2-[(2-
hydroxyetoxy)imi
no]pyrolidin-3-yl)-
3-(4-flophenyl)ure

"TH-NMR (400MHz, DMSO-
de) & 3,08-3,17 (3H, m), 3,42-
3,49 (2H, m), 3,54-3,56 (2H,
m), 3,79-3,81 (2H, m), 4,47
(1H, t, T = 5,2 Hz), 4,54 (2H, t,
J=8,6Hz),4,95 (1H,t, T =
8,9 Hz), 6,60-6,70 (3H, m),
7,02 (2H, t, J = 8,9 Hz), 7,30-
7,36 (3H, m), 8,73 (1H, s).
MS (ESI+) m/z: 433 (MHH).
[a]D25 =-137 (¢ 0,14, EtOH)

Bang 107

Ex.No CAu tric -

Tén hoa hoc

P.D.

32-20 - OHIH 3
F F.

Etyl este cda axit
3-((Z)-{(3S,4R)-4-
(2,6-diflo-4-
metoxyphenyl)-3-
[3-(4-
flophenyl)ureido]p
yrolidin-2-

yliden }amino)prop

anoic

'H-NMR (DMSO-dy) 8: 1,17
(3H,t,J=17,3 Hz), 2,65 H, t,
J=17,3 Hz), 3,42-3,53 (2H, m),
3,57-3,66 (1H, m), 3,75 (3H,
s), 3,86-3,93 (1H, m), 3,97-
4,10 (3H, m), 5,18 (1H, t, T =
8,6 Hz), 6,70 (1H, d, J = 8,6
Hz), 6,77 (2H, d, ] = 11,0 Hz),
7,04 2H, t, T = 8,6 Hz), 7,33-
7,37 (2H, m), 8,99 (1H, s).
MS (ESI+) m/z: 479 (MH+).

Vidu 33-1
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(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(2-hydroxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yljure
Nude (1,35 ml) va axit trifloaxetic (135 pL) duoc bd sung vao dung dich

‘chira 1-((3S*,4R*,Z)-2-{[(tert-butyldimetylsilyl)oxy]imino }-4-(4-
metoxyphenyl)pyrolidin-3-yl)-3-(4-flophenyl)ure (290 mg) trong 1,4-dioxan (1,5
ml) dé tao ra dung dich phan tng. Dung dich phan mg nay duoc khudy & nhiét do
trong phong trong 30 phut. Sau d6, dung dich nudc natri hydro cacbonat bdo hoa
- duge bd sung vao dung dich phan tng nay ddng thoi 1am lanh bang nudc da, va
- hdn hop ndy dugc chiét bing etyl axetat. L6p hitu co dwgc rira bang nude mudi,
“va 1am khd bing natri sulfat khan. Dung méi dugc loai bo duéi 4p sudt gidm, va
cin dugc rira bang diisopropyl ete, dé thu dugc hop chit néu & dé muc nay dudi
dang chét rin mau tring (212 mg).
'H-NMR (400MHz, DMSO-d¢) & 3,19 (1H, t, J = 9,1 Hz), 3,30 (1H, q, J = 8,7

Hz), 3,55 (1H, t, J = 8,2 Hz), 3,76 (3H, s), 4,80 (1H, t, J = 9,4 Hz), 6,37 (1H, d,J
= 9.1 Hz), 6,43 (lH; s), 6,92 (2H, d, J = 8,5 Hz), 7,04-7,10 (2H, m), 7,32 (2H, d, J
= 8,5 Hz), 7,36-7,40 (2H, m), 8,49 (1H, s), 8,89 (1H, s).
MS (ESI+) m/z: 359 (MH+).
[a]D29 =-95 (¢ 0,30, EtOH)

Vidu33-2

MeO
(-)-1-((3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-(hydroxyimino)pyrolidin-3-
yl)-3-(4-flophenyl)ure
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Phuong phap giéng nhu trong vi du 33-1 duge thuc hién bang cach sir
dung 1-((3S*,4R*,Z)-2-{[(tert-butyldimetylsilyl)oxy]imino}-4-(2,6-diflo-4-
metoxyphenyl)pyrolidin-3-yi)-3-(4-flophenyl)ure thay cho 1-((3S*,4R*,7)-2-
{[(tert-butyldimetylsilyl)oxy]imino}-4-(4-metoxyphenyl)pyrolidin-3-yl)-3-(4-
flophenyl)ure d& thu duoc hop chét néu & dé muc nay.

'H-NMR (400MHz, DMSO-de) & 3,26-3,33 (1H, m), 3,42 (1H, t, J = 8,6 Hz),
3,49-3,57 (1H, m), 3,75 (3H, s), 5,02 (1H, t, J = 9,8 Hz), 6,33 (1H, d, J = 8,6 Hz),
6,48 (1H, s), 6,72 (2H, d, ] = 10,4 Hz), 6,97-7,04 (2H, m), 7,26-7,32 (2H, m), 8,52
- (1H, s), 8,90 (1H, s).

MS (ESI+) mv/z: 395 (MH+).

[a]D26 =-21 (¢ 0,10, EtOH)

Vi du 34-1
RN 7
T 7w
F/O/ 0 —>="{
. N\‘N,NH
0]

(-)-1-{(3S*,4R*)-1-[(2H-tetrazol-5-yl)metyl]-4-(6-flo-2,3-dihydrobenzofuran-5-
yl)-2-oxopyrolidin-3-yl}-3-(4-flophenyl)ure

Natri azit (22 mg), trietylamin (47 pL), va axit axetic (19 pL) dugc bd sung
vao dung dich chira 1-[(3S*,4R*)-1-(xyanometyl)-4-(6-flo-2,3-
dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-yl]-3-(4-flophenyl)ure (35 mg) trong
hdn hop gém toluen (850 pL) va N,N-dimetylformamit (500 pL) dé tao ra dung
dich phan tng. Dung dich phan tmg nay dugc khudy & nhiét d6 125°C trong 2 gio.
Dung dich phan tmg nay dugc dé ngudi xudng nhiét dd trong phong, dung dich
nudc axit xitric 10% duge bd sung vao, va hdn hop nay duoc chiét bang etyl
axetat. L6p hitu co dugc rira lién tiép bing nude va nude mudi, va lam khd bang
natri sulfat khan. Dung méi duoc loai bé dudi ap sudt giam, va san pham thé thu
duogc duge rira bang dietyl ete, dé thu duoc hop chét néu ¢ d& muc nay dudi dang
chét rin mau niu xdm (24 mg).

'H-NMR (400MHz, DMSO-d¢) & 3,12 (2H, t, J = 8,6 Hz), 3,31-3,35 (1H, m), 3,64
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(1H, t, J = 9,2 Hz), 3,71-3,78 (1H, m), 4,55 (2H, t, J = 9,2 Hz), 4,70-4,76 (2H, m),
4,85-4,89 (1H, m), 6,51 (1H, d, J = 9,2 Hz), 6,64 (1H, d, J = 11,0 Hz), 7,01-7,06
(2H, m), 7,34-7,40 (3H, m), 8,67 (1H, s), 16,47 (1H, brs).
MS (ESI+) m/z: 456(MH+).
[a]D26=-120 (c 0,09, EtOH)

Tiép theo, cac két qua chimg minh kha ning cta hop chét theo sang ché s&

dugc thé hién dua vao céc vi du thir nghiém.

Vi du thr nghi€ém 1
Thir nghi€ém déanh gié hoat tinh chud vén trén FPRL1 cua nguoi
(1-1) Céu triic ctia vecto biéu hién FPRL1 cia nguoi

FPRL cta ngudi (SEQ ID NO: 3) dugc khuéch dai trong phéan tng PCR tir
ADN bb trg thu duoc tir dong té bao bénh bach ciu don nhan THP-1 (TIB-202,
ATCC) 1am khuén mau béng cach st dung doan moi xudi duge néu trong SEQ ID
NO: 1, doan mdi ngugc duoc néu trong SEQ ID NO: 2, va KOD-plus- ver. 2
(KOD-211, TOYOBO CO., LTD.). San phdm PCR da dugc khuéch dai va vecto
nguyén ban pCMV (212220, STRATAGENE) dugc phén cit bang Hind III
(1060A, Takara Bio Inc.) va Xhol (1094A, Takara Bio Inc.), va san phim cit thu
duoc duge ndi véi Ligation high ver. 2 (LGK-201, TOYOBO CO., LTD.). San
phim ndi nay duge bién nap vao trong DH5a (DNA-901, TOYOBO CO., LTD.),
dugc nudi cdy trén 100 pg/ml mdi truong LB chira kanamycin, va duge tinh ché

bang HiSpeed Plasmid Maxi Kit (12662, QIAGEN).

(1-2) Chu tric cia vecto bidu hién Gal5 clia ngudi

Gal5 cta ngudi (SEQ ID NO: 6) duge khuéch dai trong phan img PCR tir
ADN b trg thu duoc tir dong té bao bénh bach ciu thé tay HL-60 (CCL-240,
ATCC) lam khubn mau bang cach sir dung doan mdi xudi duge néu trong SEQ ID
NO: 4, doan mdi ngugc dugc néu trong SEQ ID NO: 5, va KOD-plus- ver. 2. San
phdm PCR d4 dugc khuéch dai va vecto nguyén ban pCMV duge phan cit bing
Hind III va Xhol, va san phdm cat thu dugc duoc ndi véi Ligation high ver. 2. San

phim ndi nay dugc bién nap vao trong DH5a, duge nudi cdy trén 100 pg/ml moi
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truomg LB chira kanamycin, va duge tinh ché bang HiSpeed Plasmid Maxi Kit.

(2-1) Phuong phap nudi cdy va nudi cay cip hai HEK293

HEK?293 (JCRB9068, NIBIO) dugc nudi cdy trong ti i & 5% CO2 va 37°C
bang cach sir dung DMEM (11885-092, GIBCO) chita 10% FBS va 1xPenixilin-
Streptomycin (15140-122, GIBCO). Viéc nudi ciy cdp hai dugc thuc hién nhu
sau: Cac t& bao da dat t6i mirc d hop dong 1a 80 dén 90% duge rira bang PBS(-),
dugc tach ra bang cach st dung Trypsin-EDTA 0,25% (25200-072, GIBCO), duoc
ly tdm, tao hdn dich lai trong moi truong méi, va sau dé, tao mam trong dia dugc
phti colagen typ 1 (4020-010, IWAKI) véi ty 18 chia 1a 1 : 8 (dugc nudi cdy trong
3 ngay).

(2-2) Pua cac vecto biéu hién FPRL1 va Gal5 cia ngudi vao
HEK?293 d3 dat t6i mutrc d6 hé‘p dong 1a 80 dén 90% dwoc rira bing PBS(-),
dugc tach ra bing cach st dung Trypsin-EDTA 0,25%, duoc ly tim, va tao hdn
dich lai trong mbi trrong méi khong chira 1xPenixilin-Streptomycin. Cac té bao
nay dugc giy nhiém trong dia 6 16 dugc phu colagen typ 1 (4810-010, IWAKI)
dén mirc 5 x 105 té bao/2,5 ml/16 va dugc nudi cdy qua dém. Vao ngay tiép theo,
cac vecto bidu hién FPRL1 va Gal5 ciia ngudi dugc dua vao bang cach sir dung
chét chuyén nap Lipofectamine 2000 (11668-019, Life technologies). Pau tién,
cac vecto bidu hién FPRL1 va Gal5 cta ngudi duge pha lodng bang méi trudng
huyét thanh di duoc lam giam Opti-MEM I (Opti-MEM I Reduced Serum
Medium) (31985-070, GIBCO) dén 2 pg/250 pL/I5 va chét chuyén nap
Lipofectamine 2000 dwoc pha lodng bang Opti-MEM I Reduced Serum Medium
dén 4 pL/250 pL/18. Céac vecto va chit phan tmg duoc khuéch tan nhe nhang, va
: du{)c U & nhiét dJ trong phong trong 5 phut. Dung dich vecto ndy dugc tron véi
chét chuyén nap Lipofectamine 2000 véi cac lwong bang nhau. Dé tao ra phic
hop clia cac vecto va chét chuyén nap Lipofectamine 2000, hdn hop nay dugc 1 &
” nhiét d6 trong phong trong 20 phit, va duge bd sung & mic 500 ul/1d vao moi

trudmg t€ bao da dugc gy nhidém. Cac té bao da xir Iy dugc nudi cdy trong 24 gid,
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dugc gdy nhim trong dia 96 15 dugc phii Poly-D-Lysin (356640, BD
Biosciences) & mat do té bao 12 7 x 104 té bao/100 pul/15, va dugc nudi cdy trong
24 gidy nita. Cac té bao thu dugc duoc st dung trong thir nghiém do su huy déng

canxi trong t€ bao.

- (3) Béanh gia hoat tinh chti van trén FPRL1 cia ngudi (thir nghiém huy dong canxi
trong té bao)

Mot lugng thich hop ctia mdi hop chit thir nghiém thtr tién duoc can, va
dugc hoa tan dén ndng d6 10-2 M bang cach bd sung dimetyl sulfoxit (DMSO).
Pé tinh tri s6 EC50 cia hoat tinh chii van, mdi dung dich hop chét duge pha lodng
lién tiép bang DMSO theo mirc ting 10 ldn dé tao ra tam dung dich c6 ndng do
nim trong khoang tir 10-2 M dén 10-9 M. Dung dich hop chit da tao ra c6 mébi
ndng do dugc pha lodng 100 14n bing dung dich dém thir nghiém trong kit thi
nghiém canxi Fluo-4 NW (F36206, Life technologies), va dugc phéan phdi véi
lugng 100 pl vao trong dia 96 16 c¢6 dang déy chir V. Pia da dugc phéan phdi bang
céc dung dich hop chit duoc thiét dit & Flexstation (Molecular Devices, LLC))
cho dén khi do.

Tiép theo, 10 ml dung dich dém thtr nghiém va 100 pl dung dich
probenecid (duge hoa tan bing cach bd sung 1 ml dung dich dém thtr nghiém vao
dung dich dy trit 250 mM) dugc tron k§ va dugce hoa tan trong hdn hop mau Fluo-
4 N'W. Mbi trudng cia cac té bao da dugc giy nhidm vao ngay trude d6 duogce loai
~ bd, hén hop mau Fluo-4 NW d3 hoa tan dugc bd sung vao vai lugng 90 pl/1d, va
phan (g xay ra trong bong tdi & nhiét d6 37°C trong 45 phiit. Cac té bao sau khi
- phén tmg va céc chip d& bd sung hop chét duoc thiét dat & Flexstation, va muc do
bién ddi v& cuong d6 phat huynh quang theo thdi gian sau khi bd sung hop chét
duoc do [lwong hop chit duoc bd sung = 10 pl (ndng dd cudi: 10-5 M dén 10-12
M), buéc séng kich thich: 485 nm, budc séng dugc do: 525 nm, 1,5 gidy x 54 1an
doc]. Tri s6 duge tinh béng cach léy tri s6 cuc dai cta don vi huynh quang twong
- @i trir di tri s6 nén trong khi bd sung DMSO, va dugc phan tich. T4t ca céc sb

~ liéu do duge phan tich bang Prism 4 13 cong cu phan tich dit lidu. Noéng d6 mol
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din dén mutrc d6 hoat hoa tbi da 50% dugc tinh lam tri sé EC50. Céac tri sé EC50

. cua céac hop chét tht nghiém thu dugc dugc thé hién trong cac bang | dén V.

Bang I
Hop chét duge thir nghiém EC50 (nM)
Vi du 1-1 0,09
Vi du 1-2 0,09
Vi du 1-3- 2,57
Viduy 1-5 2,88
Vi du 1-6 0,20
Vidu 1-7 R 0,22
Vidul-8 0,90
Vidul-9 0,45
Vidu 1-10 3,98
Béang II
Hop chét dugce thir nghiém EC50 (nM)
Vidu 1-11 1,59
Vi du 1-12 0,06
| Vidu 1-13 0,15
Vidu 1-14 4,12
Vidu 1-16 0,24
Vidy1-18 0,36
Vidu 1-19 0,72
Vi du 1-20 1,75
Vi du 1-22 0,11
Vi du 1-23 0,78
Vi du 1-24 | 3,20
Vi du 1-26 1,91
Vi du 1-31 2,67
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Vi du 1-32 4,54
Vi du 1-35 0,76
Vi du 1-39 3,51
Vi du 1-40 1,44
Vi du 1-41 0,73
Vi du 1-43 5,13
Vi du 1-53 0,18
Vi du 1-54 0,11
Vi du 1-55 1,02
Vidu 7-1 1,09
Vi du 7-2 0,45
Vi du 7-7 1,56
Vi du 7-8 0,95
Vi du 7-9 0,16
Vi du 8-1 0,29
Vi du 9-1 0,86
Vi du 12-1 0,13
Vi du 12-4 0,05
Vi du 14-1 0,32
Vidu 15-1A 0,01
Vi du 15-1B 1,99
Vi du 17-1 0,11
Vi du 18-1 2,36
Vi du 19-1 0,21
Bang 111

Hop chét duge thir nghiém EC50 (nM)
Vi du 20-1 0,47
Vi dy 21-1 0,04
Vi du 23-1 0,09
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Vi du 24-1 0,09
Vidu 25-1 0,04
Vidu 26-1 0,07
Vidu 27-1 3.14
Vidu31-1 1,94
Vidu 32-1 0,13
Vidu 32-2 0,03
Vidu 323 0,05
Vidy 32-4 0,17
Vidu 32-5 0,03
Vidu32-6 0,37
Vidu 33-1 1,14
Bang [V
Hop chat dugc thir nghiém EC50 (nM)
Vidu 1-57 0.16
Vidy 1-58 0,32
Vi du 1-62 1,05
Vi du 1-63 0,92
Vidu 1-68 0,08

[ Vidu 1-71 0,09
Vidy 1-72 0,05
Vidu 1-73 12
Vidu 1-74 1,8

[ Vidu1-77 52
Vi du 1-80 0,69
Vi du 1-84 1,92
Vidy 1-85 3.5
Vidu 7-10 231
Vidu7-12 3.9
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Vi du 8-2 1,6
Vi du 12-11 4,57
Vidu 12-12 0,9
Vi du 12-13 1,12
Vi du 12-15 0,43
Vi du 16-2 0,49
Vi du 16-3 0,75
Vidu 17-2 0,07
Vi du 17-3 0,29
Vi du 22-2 0,38
Vi du 24-3 1,1
Vi du 24-4 0,81
Vi du 24-5 1,6
Vi du 24-6 0,4
Vi du 24-7 0,69
Vi du 24-8 0,39
Vi du 24-9 0,88
Vi du 24-10 1,0
Vi du 24-11 0,06
Vi du 24-12 2,2
Vidu24-13 0,11
Vi du 24-14 0,12
Vi du 24-15 0,03
Vi du 24-16 0,15
Bang V

Hop chét dugc thir nghiém EC30 (nM)
Vi du 24-17 0,02
Vi du 24-18 0,03
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Vidy 24-19 0,33
Vi du 24-20 0,15
Vi du 2421 » 0,45
Vidy 24-22 132
Vi du 24-23 0.8

Vidu 24-24 0,46
Vidu27-2 o1

Vidy 28-4 1,64
Vidu 285 1,42
Vidu 32-8 0,44
Vidu32:9 03

Vidu 32-10 0,53
Vidy 32-11 0,88
Vidu 32-12 0,27
Vidu 32-13 0,25
Vidy 32-14 0,82
Vidy 32-15 0,27
Vidu 32-16 | 0,54
Vidy 32-17 0,57
Vidy32-18 0,54
Vidy 32-19 0,13
Vi du 32-20 2,86
Vidu 332 0,03

Nhu thdy duge tir cac bang I @én V, cac hop chét (I) theo sdng ché hoic cac

mubi duge dung ctia ching thé hién tac dung cha van FPRL1 ndi troi.
Vi du thtr nghiém 2

Tac dung cia viéc cam tmg lipopolysaccarit 1én sy tham nhiém bach cdu trung

tinh trong phdi ciia chudt
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Hop chét can thir nghiém dugc ding cho chudt (BALB/c, duc) qua dudng
miéng, va sau 30 phut, cidc con chudt dugc dua vao vat chira br?lng chit déo.
Lipopolysaccarit (0,3 mg/ml) dugc hoa tan trong nurée mubi sinh 1y dugce tao sol
khi bing may phun khi dung séng siéu 4m (NE-U17, OMRON Corporation), va
duoc cho tiép xtic voi chudt trong 10 phut. Sau 5 gidy, chudt da bi gy mé dugc
1am chét bang cach hut hét mau. Ong thong dugc ludn vao dudng ho hip va viée
thut rira phé quan-phé nang (bronchoalveolar lavage - BAL) bang 1 ml dung dich
NaCl 0,85% chtra 0,4% natri xitrat dugc thuc hién. Thao tac nay dugc lap lai 3
lan, dé thu duge dich léng BAL. Dich 1éng BAL duoc ly tim & 4°C va x200 g
trong 5 phiit, va cac hat duoc tao huyén phil trong nudc muéi sinh ly chita 0,1%
BSA. S6 Iugng té bao bach ciu dwoc dém bang cach sit dung dung dich Turks két
hop véi kinh hién vi, va téng sb té bao bach cau duge tinh. Cac té bao bach ciu
duoc ¢b dinh trén phién kinh bang Cytospin 3 (Thermo BioAnalysis Japan K. K.).
Céc t& bao dugc nhudm bing Diff-Quik (SYSMEX INTERNATIONAL
REAGENTS CO., LTD.), va s lugng ctia n6 duge dém bang kinh hién vi, va ty 18
bach cAu trung tinh duge tinh. Ty 18 bach ciu trung tinh duge nhan voi tdng sb té
bao bach ciu dé tinh tdng s bach ciu trung tinh. Tac dung ciia hop chét duoc thir
nghiém thé hién ty 1¢ phén trim (%) giam so vé6i tdng sé bach ciu trung tinh d6i
chitng. Céc ty 1¢ giam cta cic hop chit thir nghiém thu duge duge thé hién trong
cac bang VI dén VIII.

Béang VI

Hop chit dugc thir nghiém Ty 1é giam Liéu (mg/kg)
Vi dy 1-1 95,1 1

Vidy 1-2 99,2 1

Vi du 1-7 96,9 1

Vidu 19 985 3

Bang VII .

Hop chat duge thir nghiém Ty 1& giam Liéu (mg/kg)
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Vidu 1-12 96,8 1
Vidu 1-16 95,8 1
Vidy 1-18 98,3 1
[Vidu122 93,1 1
Vidu 1-23 98,9 3
Vidu 1-31 69,7 1
Vidu 1-53 78,9 1
Vidu 1-54 98,6 3
Vidu 1-55 83,7 3
Vidu12-1 97,4 3
Vi du 25-1 99,1 3
Vidy 26-1 99,6 1
Vi du32-1 99,0 3
Vi du 323 99,1 3
Vi du 32-5 99,8 1
Bang VIII
Hop chit dugc thir nghiém | Ty 16 giam (%) Liéu (mg/kg)
Vidu 1-68 85,6 3
Vidy 1-71 79,7 3
Vidu 1-72 933 BE
[ Vidu 1-84 99,2 1
Vidu 7-2 | 87.7 1
Vidu 9-1 57,0 3
Vidu 32-12 96,8 1

Nhu thdy duoc tir cac bang VI dén VIII, cic hop chat (I) theo sang ché
hodc cac mudi duge dung ctia chiing ¢6 tac dung lam gidm sy thdm nhiém bach

cau trung tinh noi troi.
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Kha ning ung dung trong cong nghiép

Hop chét theo sing ché c6 tac dung lam giam sy tham nhim bach ciu
trung tinh ndi tr6i do tac dung chil van FPRL1 ndi trdi, va do d6, hiru ich 1am chét
didu tri hosc phong bénh viém, bénh dudng ho hip man tinh, bé¢nh ung thw, bénh
nhidm tring mau, céc triéu ching dj tmg, bénh nhiém retrovirut HIV, rdi loan tudn
hoan, bénh viém than kinh, r6i loan than kinh, chirng dau, bénh do nhiém thé dam
ddc, bénh thoai hoa dang tinh bot, r6i loan mién dich va céc bénh tuong ty.

Mo ta khong ¢6 Danh muc trinh ty

Danh muc trinh tu 1

SEQ ID NO: 1 12 trinh ty ctia doan mdi xudi duoc st dung dé khuéch dai
ADN cta FPRL1 cua nguoi (SEQ ID NO: 3), va dugc bd sung vi tri nhan dién
Hind III.

Danh muc trinh ty 2

SEQ ID NO: 2 1a trinh ty ctia doan mdi nguoc duge st dung dé khuéch dai
ADN cuta FPRL1 cua nguoi (SEQ ID NO: 3), va dugc bd sung vi tri nhan dién
Xhol.

Danh muc trinh tu 3
SEQ ID NO: 3 1 khung doc m¢ (open reading frame - ORF) cua FPRL1

clia ngudi, va 1a trinh tw ADN cia vi tri dugce dich ma thanh axit amin.

Danh muc trinh tu 4

SEQ ID NO: 4 Ia trinh tyr ctia doan mdi xudi dugc st dung dé khuéch dai
ADN cua Go 15 cia ngudi (SEQ ID NO: 6), va duge bd sung vi tri nhén dién
Hind IIL.

Danh muc trinh tu 5
SEQ ID NO: 5 1a trinh ty ctia doan mdi ngugc duge st dung dé khuéch dai

ADN cua Go 15 cua ngudi (SEQ ID NO: 6), va duge bd sung vi tri nhan dién
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Xhol.
Danh muc trinh tu 6

SEQ ID NO: 6 1a khung doc m¢& (ORF) cia Gal5 cua ngudi, va 1a trinh tu

ADN ctia vi tri dugc dich ma thanh axit amin.
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Yéu cau bdo ho

1. Hop chét co cong thirc chung (I) hodc mubi dugce dung cia no6, hoic solvat hoic

hydrat ctia n6:

trong d6 trong cong thirc (I), Ar' 12 nhom phenyl tity ¥ ¢6 (céc) phan tir thé, nhém
di vong thom ¢6 5 canh tity y ¢6 (cac) phan tir thé, nhom di vong thom c6 6 canh
tily ¥ ¢ (cac) phdn tir thé, hodc nhém di vong thom c6 hai vong ¢d 8 hodc 9
| nguyén tr va tily ¥ c6 (cac) phn tir thé;

Ar? 13 nhém phenyl tiy ¥ ¢6 (c4c) phan tir thé (ngoai trir nhém phenyl chi duge
thé bang (cac) nguyén tir halogen), nhém di vong thom c6 5 canh tuy y ¢6 (cac)
phén tir thé, nhém di vong thom c6 6 canh tity ¥ ¢6 (céc) phén tir thé, hodc nhom
di vong thom c6 hai vong c6 8 hodc 9 nguyén tir va tity ¥ ¢6 (cac) phan tir thé;

X 12 nhém dugc chon tir nhém bao gdm cac hop chét néu trong muc a), b). va ¢)
sau:

a) nguyén tir oxy hodc nguyén tr luu huynh,

b) NRY, va

¢) NOR, trong d6:

trong d6 X 1a hop chit néu trong muc b) hodc ¢), R* 1a nguyén tr hydro, nhom
phenyl tity ¥ ¢6 (cac) phan tir thé, nhém di vong tiiy ¥ ¢6 (c4c) phan tr thé, hodc
nhém Cj6 alkyl tity ¥ ¢6 (cac) phan tir thé;

R' 1a nguyén tir hydro, nhém hydroxy, nhém Ci alkoxy tliy ¥ ¢6 (cac) phan tir
thé, hoiic nhom C ¢ alkyl tily y ¢6 (cac) phén tir thé;

R?vaR® doc 1ap v6i nhau la nguyén tir hydro hodc nhém C,6 alkyl tiy ¥ ¢o (céc)
phén tt thé hodc cung nhau tao ra nhém C,_¢ alkylen; va

mdi nguyén tir cacbon dugc danh ddu bang ddu hoa thi 1 nguyén tir cacbon khong

do6i xtng;
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trong d6 (cac) phan tir thé tiry ¥ 1a mot hodc nhiéu phan tir thé dugc chon tir nhom
bao gdm:

cac nguyén tr halogen, nhdm amino, nhém hydroxy, nhém xyano, nhém nitro,
nhém carboxy, nhém C,_¢ alkoxycarbonyl, nhém formyl, nhém C,_¢ axyl, nhém
Ci.6 alkyl, nhom C;_¢ alkylamino, nhém di-C_¢ alkylamino, nhém C_¢ alkoxy,
nhém C ¢ alkylthio, nhém C;.6 xycloalkyl, nhém xycloalkyl di vong c6 4 dén 10
canh, nhém hydrocacbon vong thom tity ¥ ¢6 nguyén tir halogen, nhém di vong
thom, nhom Cy_¢ alkylcarbonylamino, nhém C;_¢ xycloalkylcarbonylamino, nhém
heteroxycloalkylcarbonylamino c6 4 dén 10 canh, nhém carbonylamino
hydrocacbon vong thom, va nhém carbonylamino di vong thom,

v6i diéu kién néu nhom tiy ¥ ¢6 (cac) phan tir thé dugc chon tir nhém bao gdm
phenyl, nhéom di vong thom cé 5 canh, nhém di vong thom cé 6 canh, nhom di
vong thom hai vong ¢6 8 hodc 9 nguyén tir va nhém di vong, thi phan tir thé tiy y
nay khong phai 1a nhém di-C,_¢ alkylamino.

2. Hop chét theo diém 1 hodc mudi dugc dung cuia no6, hodc solvat hodc hydrat
ctia n6, trong d6 (céc) phan tir thé tiry y 12 giéng nhu duoc x4c dinh trong diém 1,
va trong do:

trong cong thirc (I), Ar” 1a nhém duge chon tir nhom bao gdm cac nhém c¢b cong
thiic A1), A2), A3), Ad), AS5), A6), A7), A8), A9), va A10):

A2) A3) . Ad) A5)
w! 3
N W wi w3
O/\ 1 \r\ RO~ r\ RO~ \f\ L5
. ‘ -5,
RS RE W2\R7 wt R w3 R7 w7 YN

AB) | A9) A10) 8

AR <[f”“®* WTJA ORI
Cows /\R7 W\’/\R7
trong d6 néu Ar* 12 nhém c6 cong thirc A2), W' 1a nguyén tir nito hoic CH tuy y
duogc thé bing nguyén tir hydro, bing nguyén tir halogen, hoic bing nhém C ¢

alkyl tity y ¢6 (cc) phén tir thé;
néu Ar” 12 nhém c6 cong thirc A2), W? 1a CH hoic nguyén t¥ nito;
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néu Ar® 1a nhém c6 cong thirc A3), A4), A5), hoic A6), W’ 1a nguyén tir oxy,
nguyén tir lru huynh, hodc NH tity ¥ dugc thé bang nhém C,6 alkyl;

néu Ar” 1a nhém c6 cong thirc A3), A4), hoac A6), W* 1a CH hodc nguyén tir nito;
néu Ar? 1a nhoém c6 cong thirc A7), W’ 1a CH,, nguyén tr oxy, hodc nguyén tir lru
‘huynh;

néu Ar® 1 nhém c6 cong thirc A7), W° 1a C=0, CH,, CF,, CHOH, NH tuy y dugc
thé bang nhém Cy6 alkyl, SO, SO,, nguyén tir oxy, hodc nguyén tir luvu huynh,;

néu Ar’ 13 nhém c6 cong thirc A8), W’ 1a NH tiry ¥ dugce thé bing nhém C o alkyl
~ hoac C=0;

néu Ar® 1a nhém c6 cong thirc A8), W®1a C=0 véi W’ 1a NH tuy ¥ duoc thé bing
nhém Cy.¢ alkyl va W8 1a NH tity y duoc thé bang nhém Cy¢ alkyl véi W’ 1a C=0;
néu Ar” 1a nhém c6 cong thire A10), W’ 1a nguyén tir nito hodc N=0;

- néu Ar® 12 nhém c6 cong thie Al), A2), A3), A4), hoic AS), R® 1a nguyén t
hydro, nguyén tir halogen, nhdm hydroxy, nhom xyano, nhém C4 alkyl tuy y ¢6
(c4c) phan tir thé, nhom C ¢ alkoxy tity v ¢6 (c4c) phén tir thé, nhom Cp axyl tuy
y ¢6 (cac) phan tir thé, nhém C,¢ alkylsulfanyl tiy ¥ c6 (cac) phan tir thé, nhom
C s alkylsulfinyl tity ¥ c6 (c4c) phan tir thé, nhom C,.¢ alkylsulfonyl tuy y c6
(c4c) phan tir thé, nhém di vong tiy ¥ ¢6 (cic) phan tir thé, -CONR'’R', hoic -
NR'RY, trong d6 néu R® 1a - CONR'’R! hodc -NR'R', R’ 1a nguyén tir hydro,
nhém Cy6 alkyl tity y 6 (céc) phéan tir thé, nhém C,.¢ axyl tity ¥ c6 (céc) phan tir
thé, hodc nhém C,.4 alkylsulfonyl tity v c¢6 (cic) phan tir thé va R' 1a nguyén tir
hydro hodc nhém C.¢ alkyl tiy ¥ ¢6 (cac) phan tir thé, hoac R'® va R!! cung nhau
tao ra nhom Cs g heteroxycloalkyl;

néu Ar” 12 nhém ¢6 cong thirc Al), A2), A3), A4), A5), A6), A7), A8), A9), hoic
A10), R7 1a nguyén tir hydro, nguyén tir halogen, nhém Cj. alkyl tiy y ¢6 (céc)
phr:fm tir thé, hodc nhém Cy.¢ alkoxy tiy v ¢6 (cac) phin tir thé;

néu Ar* 12 nhém c6 cong thic Al), A7), A8), hoic A10), R® 1a nguyén tir hydro,
- nguyén tir halogen, hoic nhém C ¢ alkyl tlty y ¢6 (c4c) phan tir thé;

néu Ar? 1a nhém c6 cong thire A9), R® 1a nguyén tir hydro hodc nhém C, ¢ alkyl;

- néu Ar” 1a nhém c6 cong thirc A7), thi m bing 0 hodc 1; va

néu Ar* 1a nhém c6 cong thirc A8), thi n bang 0 hoic 1;
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v6i diéu kién néu Ar’ 12 nhém c6 cong thirc Al), thi t6 hop ciia cac phan tir thé RS,

R’ va R® khong phai 14 td hop nguyén tir hydro va nguyén tir halogen.

3. Hop chét theo diém 2 hodc mubdi dugc dung cia nd, hodc solvat hoic hydrat
clia né, trong d6 (cac) phan tir thé tuy ¥ 1a gidng nhu duogc xé4c dinh trong diém 1,
va trong d6 trong cong thire (I), Ar' 13 nhém duge chon tir nhém bao gdm céc
~ nhém c6 cbng thirc B1), B2), B3), B4), B5), B6), B7), BR), B9), B10), B11), va
B12):

B3) B4) B5)
10
O)\ W Y ol
. R‘2 R12J\N/ N\) N~
B6) B7)
] W%)\ *w13
R ! 12_y 12 R""
13 R
: <\§:\§,W R —<W12 _<\ W13
— R15
B10) | B11) B12)
- 'W12
R12 \lﬂ M R‘lZN
—<\N—N W12 W12{\]

~ trong d6 néu Ar' 13 nhém c6 cong thic B2), B‘3), B7), B8), B10), B11), hodc
B12), R' 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxy, nhém xyano,
nhém C alkyl ty ¥ ¢6 (cac) phéan tir thé, nhém C,.¢ alkoxy tily v ¢6 (cac) phan
tir thé, nhém Cs¢ xycloalkyl tly v c6 (c4c) phén tir thé, nhom Cs. cycloalkoxy tity
y ¢6 (cac) phan tir thé, nhom Ci6 axyl tiy y ¢ (cac) phan tir thé, nhém C,.
alkenyl tity v ¢6 (cac) phan tir thé, nhom Co.g alkynyl, nhém C;.¢ alkoxycarbonyl,
nhém C . alkylsulfanyl tlly ¥ ¢6 (c4c) phan tir thé, nhém C ¢ alkylsulfinyl tiy ¥
¢6 (cac) phan tir thé, nhom Ci alkylsulfonyl tily ¥ c6 (cac) phin tir thé, -
CONR'"RY, -NR'R", nh6m aryloxy, hosic nhém di vong tity ¥ ¢6 (cac) phan tir
thé, trong d6 néu R'1a -CONR'R' hozc -NR'R", R' 13 nguyén tt hydro,
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nhém C.¢ alkyl tity y ¢6 (c4c) phan tir thé, nhém Cy4 axyl tity ¥ c6 (c4c) phin tir
thé, hoic nhém C alkylsulfonyl tily ¥ ¢6 (c4c) phan tir thé va R' 1a nguyén tir
hydro hogc nhém Cy.¢ alkyl tity ¥ c6 (cac) phan tir thé, hodc R'® va R!! cung nhau
tao ra nhom Cj;_jo heteroxycloalkyl;

néu Ar' 12 nhém c6 cong thie B1), R'? 1a nguyén tir hydro, nguyén tir halogen,
nhém hydroxy, nhém xyano, nhém C;¢ alkyl tity ¥ ¢6 (cac) phén tir thé, nhém C,.
¢ alkoxy tily ¥ ¢6 (cac) phan tir thé, nhém Cs. xycloalkyl tily ¥ ¢6 (cac) phén tr
thé, nhém Cs.¢ xycloalkoxy tity ¥ c¢6 (cac) phan tir thé, nhom C axyl tuy y ¢c6
(c4c) phan tir thé, nhém Cpg alkehyl tity ¥ c6 (cac) phan tir thé, nhom C,_¢ alkynyl,
nhom C;¢ alkoxycarbonyl, nhom C,¢ alkylsulfanyl tuy y c6 (cac) phén ttr thé,
‘nhém C ¢ alkylsulfinyl tliy ¥ c¢6 (cac) phén tir thé, nhom C ¢ alkylsulfonyl tuy y
c6 (cac) phan tir thé, -CONR'RY, -NR'R"!, nhém aryloxy, hodc nhém di vong
tiy v ¢6 (cac) phan tir thé, trong d6 néu R' 1a - CONR''R! hozc -NR°R', R 13
nguyén tir hydro, nhém C,.¢ alkyl ty ¥ ¢6 (cac) phén tir thé, nhém C;¢ axyl tuy y
¢6 (cac) phan tir thé, hodc nhém C,¢ alkylsulfonyl tuy ¥ ¢6 (c4c) phin tir thé va
R 12 nguyén tir hydro hodic nhém C. alkyl tlty ¥ ¢6 (cac) phan tir thé, hoic R'®
va R" cing nhau tao ra nhém Cs.g heteroxycloalkyl, va R" 1a nguyén tir hydro,
nguyén to halogen, nhom hydroxy, nhém xyano, hoic nhém C,¢ alkyl, hodc
R2va RPco thé cung nhau tao ra nhém Cjsalkylen hoic nhom Ci,
alkylenedioxy;

néu Ar' 12 nhém c6 cong thic B6), R" 1a nguyén tir hydro, nguyén tr halogen,
nhom hydroxy, nhém xyano, hodc nhom C,_¢4 alkyl;

néu Ar' 1a nhém c6 céng thirc B9), R' va R" doc 1ap véi nhau 13 nguyén tir
hydro, nguyén tir halogen, nhom xyano, nhom C,_¢ alkyl, hoac nhom C;_¢ alkoxy;
néu Ar' 1a nhém c6 cong thirc B2), thi mot nhom trong s6 W'° va W'! Ia nguyén
tr nito, va nhom kia 14 CH hoéc nguyén tir nito;

" néu Ar' 1a nhém c6 cong thirc B6), B7), BS8), B9), B10), B11), hoic B12), W'? 1a
nguyén tr oxy, nguyén tir lvu huynh, hodc N-R'®, trong d6 néu W'?1a N-R¢,
R'® 12 nguyén tir hydro hodc nhém Cy alkyl; va

néu Ar' 1a nhém c6 cong thirc B6), B7), B8), hodic B9), W' 1a CH hoic nguyeén ti

nito.
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4. Hop chét theo diém 3 hodc mudi duge dung cda no6, hodc solvat hodc hydrat
clia no, trong d6 (cac) phan tir thé thy y 14 gidng nhu duge x4c dinh trong diém 1,
va trong do:

néu Ar’ 12 nhém c6 cong thiuc Al), A2), A3), A4), hoic AS5), R® 1a nguyén tir
hydro, nguyén tir halogen, nhom hydroxy, nhom xyano, nhom C;¢ alkyl, nhém
- Cy6 alkoxy, nhém halo-C;¢ alkoxy, nhém C,4 axyl, nhém C,¢ alkylsulfanyl,
nhém Ci¢ alkylsulfinyl, nhém C,¢ alkylsulfonyl, nhém di vong tuy y c6 (céac)
‘phan tir thé, -CONR'R", hozc -NR''R", trong d6 néu R® 1a -CONR'R hoiic -
NRIOR”, R 1a nguyén tir hydro, nhém C,_4 alkyl, nhém C,_¢ axyl, hodc nhém Cy4
alkylsulfonyl va R 1a nguyén tir hydro hoic nhém Cig alkyl, hoic R' va
R cing nhau tao ra nhém Cs. ;o heteroxycloalkyl;

néu Ar® 1a nhém cé cong thitc A1), A2), A3), Ad), A5), A6), A7), A8), A9), hoic
A10), R7 12 nguyén tir hydro, nguyén tir halogen, nhém C_¢ alkyl, hodc nhém Cy
alkoxy; -

néu Ar? 12 nhém c6 cong thiic Al), A7), A8), hodc A10), R®1a nguyén tr hydro,
nguyén tir halogen, hodc nhém C;_ 4 alkyl; va

néu Ar’ 12 nhém c6 cong thirc A9), R’ 1a nguyén tir hydro hodc nhém Ci.¢ alkyl;
v6i didu kién néu Ar” 1a nhém c6 cong thie Al), cac td hop cia cac phén tir thé

R®, R’ va R® khong phai 1a td hop nguyén tir hydro va nguyén tir halogen.

5. Hop chét theo diém 4 hoic mubi duge dung cuia nd, hodc solvat hodc hydrat
clia n6, trong d6 (cac) phén tir thé tiy ¥ 13 giéng nhu duge x4c dinh trong diém 1,
va trong d6 R' 12 nguyén tir hydro, nhém hydroxy, nhém Cy alkyl, nhém C
alkoxy, nhom halo-Cy_¢ alkyl, nhém hydroxy C;_¢ alkyl, nhém carboxy C,_¢ alkyl,
nhom carbamoyl C,_¢ alkyl, nhém mono C,_¢ alkylcarbamoyl C,_¢ alkyl, nhém di-
C,.¢ alkylcarbamoyl Cy_ alkyl, nhém aminosulfonyl C;_ alkyl, nhém C;.3 alkyl di
vong thom tity v ¢6 (cac) phin tir thé, hodc nhém phenyl Cy_; alkyl tiy ¥ ¢6 (c4c)
phén tir thé;

R? va R® doc 1ap véi nhau 1a nguyén tir hydro hodc nhém C,.; alkyl hodc cung
nhau tao ra nhém C,_¢ alkylen;
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néu Ar' 1a nhém c6 cong thirc B2), B3), B7), B8), B10), B11), hoic B12), R** 14
nguyén tir hydro, nguyén tir halogen, nhom hydroxy, nhém xyano, nhém Ci_¢
alkyl, nhém halo-C,_¢ alkyl, nhém hydroxy Cy.¢ alkyl, nhém C;_¢ alkoxy, nhém C;_
¢ Xycloalkyl, nhom Cs_¢ xycloalkoxy, nhém Cy_¢ axyl, nhdm C,_¢ alkenyl, nhom C,.
¢ alkynyl, nhom Cy_g alkoxycarbonyl, nhom C;_¢ alkylsulfanyl, nhom C.4
alkylsulfinyl, nhom C, alkylsulfonyl, - CONR'’R", -NR'R", nh6m aryloxy,
hodc nhém di vong tity ¥ ¢6 (cac) phan tir thé, trong d6 néu R' 1a -

CONR'RM hozc -NR'R", R" 1a nguyén tir hydro, nhém C,.¢ alkyl, nhém C
axyl, hodic nhém C_¢ alkylsulfonyl va R 14 nguyén tir hydro hoic nhém C.¢
alkyl, hodc R vaRr! cung nhau tao ra nhom Cs_j heteroxycloalkyl;

néu Ar' 1a nhém c6 cong thire B1), R' 1a nguyén tir hydro, nguyén tir halogen,
nhém hydroxy, nhém xyano, nhom Ci_¢ alkyl, nhém halo-Cy_¢ alkyl, nhém
hydroxy C,_¢ alkyl, nhém C;_g alkoxy, nhém C;_ Xycloalkyl, nhém C;_¢
xycloalkoxy, nhém C;_¢ axyl, nhém C, g alkenyl, nhém C, 4 alkynyl, nhém C;¢
alkoxycarbonyl group, nhém C, ¢ alkylsulfanyl, nhom C,_¢ alkylsulfinyl, nhom C;.
¢ alkylsulfonyl, -CONR'’R", -NR'°R"’, nh6m aryloxy, hodc nhom di vong tuy y
¢6 (cac) phin tir thé, trong d6 néu R'? 1a - CONR'R™ hoic -NR'R", R" 1a
nguyén tir hydro, nhém C, ¢ alkyl, nhom C;_¢ axyl, hodc nhém C,_¢ alkylsulfonyl
va R' 12 nguyén tir hydro hodc nhém C. alkyl, hoic R'® va R" cung nhau tao ra
nhom Cs.;o heteroxycloalkyl, va R" 14 nguyén tir hydro, nguyén tir halogen, nhom
hydroxy, nhém xyano, hoic nhém C,.¢ alkyl, hodc R'? va R ¢6 thé cung nhau tao
ra nhom Cj_s alkylen hodc nhom C,; alkylenedioxy; va

X 14 nhém duoe chon tir nhom bao gém cac hop chit néu trong muc a), b), va ¢)
sau:,

a) nguyén tir oxy,‘

b) NR*, va

¢) NOR, trong d6,

trong d6 X 12 hop chét néu trong muc b) hoic ¢), R* 1a nguyén tr hydro, nhém

hydroxy Cy.¢ alkyl, nhém phenyl, nhém di vong, hodc nhém Cy6 alkyl.
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6. Hop chét theo diém 5 hodc mubi dugc dung cua nd, hodc solvat hodc hydrat
cta nd, trong do:

trong cong thirc (I), Ar* 12 nhém duogc chon tir nhém bao gém cac nhém ¢ cong
thic Al), A2a), A3), va A7a):

A2a) A3) A7a)
N\ w3 ( \\
L » ] m 1
R RS WZ R? W, weSX

trong d6 néu Ar” 12 nhém c6 cong thirc A2a), W? 1a gibng nhu dugc xé4c dinh trong
diém 2 néu Ar? 12 nhom c6 cong thirc A2);

néu Ar? 1a nhém c6 cong thirc A3), W*1a gibng nhu dugc xac dinh trong diém 2
néu Ar? 1a nhém c6 cong thirc A3);

néu Ar’ 1a nhém c6 cong thirc A7a), W° 14 gidng nhu dugc xé4c dinh trong diém 2
néu Ar’ 1a nhém c6 cong thirc A7);

néu Ar’ 12 nhém cé cdng thirc A1), A2a), A3), hoic A7a), R’ 14 gibng nhu duoc
x4c dinh trong diém 4 néu Ar? 13 nhom c6 cong thitc A1), A2), A3), hodc A7);

néu Ar’ 1a nhém c6 cong thirc Al) hoic A7a), R® 13 gibng nhu dugce xac dinh
trong diém 4 néu Ar” 12 nhém c6 cong thirc A1) hodc A7);

néu Ar® 12 nhém c6 cong thirc A7a), thi m 14 gidng nhur dugc xac dinh trong diém
2 néu Ar? 12 nhém c6 cong thirc A7);

néu Ar® 1a nhém c6 cong thic A1), A2a), hoic A3), R® 14 nguyén tir hydro, nguyén
t& halogen, nhém xyano, nhém Ci4 alkyl, nhém C;¢ alkoxy, nhém halo-C;.
¢ alkoxy, nhém C;¢ axyl, nhom C;¢ alkylsulfanyl, nhém C,¢ alkylsulfinyl, -
CONR'RY, hodc -NR'RY, trong d6 néu R® 1a -CONR'’R' hozc -NR''R", R" 1a
nguyén tr hydro, nhém C;¢ alkyl, hodc nhém C,_4 axyl va R 1 nguyén tir hydro ‘
hodc nhém Cy4 alkyl, hodc R va R ¢6 thé cing nhau tao ra nhom pyrolidinyl,
nhom piperidinyl, nhém piperazinyl, hodc nhém morpholinyl; va

néu Ar’ 1a nhém c6 cong thirc A3), W’ 13 nguyén tir oxy hodc nguyén tir luu
huynh;

v6i didu kién néu Ar® 13 nhém c6 cong thirc Al), cac t6 hop cia cac phan tir thé

R®, R va R® khong phai 12 t hop nguyén tir hydro va nguyén tir halogen.

-347-



24377

7. Hop chét theo diém 6 hodc mubi duge dung cda nd, hoic solvat hodc hydrat
ctia né, trong d6 (cac) phan tir thé tiy y 13 gibng nhu dugc xé4c dinh trong diém 1,
va trong do6:

trong cong thire (I), Ar' 1a nhém dugc chon tir nhém bao gdm céc nhém co cong
thac B1), B2), B6a), B9a), va B9b):

e1) 82) Bos) Ba) 586}

MDA v ARG eSS G

— R15 R‘IS

trong d6 néu Ar' 1a nhém c6 cong thirc Béa), R" 14 gibng nhu dwgc xé4c dinh
| trong diém 3 néu Ar' 12 nhém c6 cong thirc B6);
néu Ar' 1a nhém ¢6 cong thire B9a) hoic B9b), R™ va R 1a gidng nhu duge xac
dinh trong diém 3 néu Ar' 1a nhém c6 cong thirc BY);
néu Ar' 1a nhém ¢6 cong thirc B2), W' va W'' 1a gidng nhu duoc x4c dinh trong
~ diém 3 néu Ar' 12 nhém c6 cong thirc B2);
néu Ar' 12 nhém c6 cong thire B2), R 1a nguyén t& hydro, nguyén t& halogen,
ﬁhém hydroxy, nhém xyano, nhém C,¢ alkyl, nhém halo-Ci¢ alkyl, nhom
hydroxy C, alkyl, nﬁém Ci6 alkoxy, nhom Cs4 xycloalkyl, nhom Csg
xycloalkoxy, nhém C;¢ axyl, nhom C,¢ alkenyl, nhém C,_¢ alkoxycarbonyl, nhom
Cy.6 alkylsulfanyl, nhém C, alkylsulfinyl, nhém C;.¢ alkylsulfonyl, -CONRIOR“,
-NR'R", nhém aryloxy, hodc nhom dj vong tity ¥ ¢6 (cAc) phan tir thé, trong d6
néu R 1a - CONR'R" hogc -NR'R'", R' 1a nguyén tir hydro, nhém Cy. alkyl,
hodc nhom C,¢ axyl va R"1a nguyén tir hydro hodc nhom Cy 4 alkyl, hoac RYva
R'"¢co thé cung nhau tao ra nhém pyrolidinyl, nhém piperidinyl, nhém
piperazinyl, hodc nhom morpholinyl;
néu Ar' 13 nhém c6 cong thirc B1), R 1a nguyén tir hydro, nguyén tr halogen,
nhém hydroxy, nhém xyano, nhom C;¢ alkyl, nhéom halo-C;¢ alkyl, nhém
hydroxy Cis alkyl, nhém C;¢ alkoxy, nhém Cs4 xycloalkyl, nhéom Csg
xycloalkoxy, nhém Cy¢ axyl, nhom C,¢ alkenyl, nhéom C,_¢ alkoxycarbonyl, nhém
Cis alkylsulfanyl, nhom Cy6 alkylsulfinyl, nhém C,_¢ alkylsulfonyl, -CONRlOR“,
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-NR'R', nhém aryloxy, hodc nhém di vong tity ¥ ¢6 (cac) phan tir thé, trong d6
néu R 1a - CONR'R" hozc -NR'R", R’ 1a nguyén tr hydro, nhom C,¢ alkyl,
hodic nhom Cy axyl va R" 12 nguyén tir hydro hodc nhém C alkyl, hodc R™ va
R"c6 thé cing nhau tao ra nhém pyrolidinyl, nhém piperidinyl, nhom
" piperazinyl, hoic nhém morpholinyl, va R 1a nguyén tir hydro, nguyén t
halogen, nhom hydroxy, nhém xyano, hodc nhém Ci¢ alkyl, hodc RZvaRPco
thé cung nhau tao ra nhém Cs_;5 alkylen hodc nhém C,., alkylenedioxy; va

| néu Ar' 13 nhém c6 cong thirc B6a), B9a), hodc B9b), W' Ia nguyén tir oxy hodc

nguyén tr luu huynh.

8. Hop chit theo diém 7 hodc mubi duge dung cua no, hodc solvat hoic hydrat
cua no, trong do:

tréng cong thuc (1), Ar? 1a nhém duoc chon tir nhém bao gbm cac nhém cb cong
thirc Ala), A2b), A3a), va A7b):

. A7b
M, A2b) ) A3a) ) Ra\
RS RT R R? R7 we R

trong d6 néu Ar” 12 nhém c6 cong thirc Ala), R® 1a gibng nhu duge x4c dinh trong
diém 6 néu Ar” 12 nhém c6 cong thirc Al);

néu Ar® 1a nhém c6 cong thirc Ala) hodc A7b), tghi R31a giéng nhul duoc xac dinh
trong diém 4 néu Ar* 1a nhém c6 cong thirc A1) hodc A7);

néu Ar® 13 nhém c6 cong thirc A7b), thi m 13 gibng nhu duge x4c dinh trong diém
2 néu Ar” 12 nhém c6 cong thirc A7);

R'1a nguyén t hydro, nhdm hydroxy, nhom C,.3 alkyl, nhém C,_; alkoxy, nhém
hydroxy C;.4 alkyl, nhém carboxy C;; alkyl, nhém carbamoyl C,; alkyl, nhom
mono-Cy, alkylcarbamoyl C;.; alkyl, hodc nhom di-C,,, alkylcarbamoyl Cj_;
alkyl;

R* va R® doc 14ap v6i nhau 13 nguyén tir hydro hodc nhéom C, 3 alkyl;

trong d6 X 1a hop chét néu trong muc b) hodc ¢), R* 1a nguyén t hydro, nhém
hydroxy Ci.4 alkyl, hodc nhom C,_; alkyl;
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néu Ar® 1a nhom c6 cong thirc A2b) hodac A3a), R% 1a nhom Cys alkoxy;

néu Ar’ 1a nhém c6 cong thirc Ala), A2b), A3a), hoic A7b), R’ 1a nguyén tir
hydro, nguyén tir flo, nguyén tir clo, hodc nhém C,_; alkyl; va

néu Ar® 12 nhém c6 cong thic A7b), \WARF C=0, CH,, CF,, CHOH, hogc nguyén
tir oxy;

v6i didu kién néu Ar' 1a Ala), cac tb hop ctia cac phén tir thé R®, R” va R® khong

phai 1 t6 hop nguyén tir hydro va nguyén tir halogen.

9. Hop chét theo di€ém 8 hodc mudi dugc dung cta nd, hodc solvat hoic hydrat
cua no, trong do:

A P 2 1x r < r A r P r oA
trong cong thuc (I), Ar” la nhém dugce chon tir nhém bao gom cac nhéom c6 cdng

thirc Ala), A2b), va A7c):

Ala) ATc) R

RS o)
B e
R NFRT RBa” ~F R7 0 R

trong d6 néu Ar® 1a nhém c6 cong thirc A2b), R®1a giéng nhu dugc xdc dinh
trong diém 8 néu Ar® 1a nhém c6 cong thirc A2b); B

néu Ar® 1a nhém c6 cong thire Ala) hoic A7c), R® la‘; gidng nhu duge x4c dinh
trong diém 4 néu Ar? 12 nhém ¢c6 cong thirc A1) hodc A7);

~ néu Ar® 1a nhém c6 cong thirc A7c), thi m 13 giéng nhu duge x4c dinh trong diém
8 néu Ar” 1 nhém c6 cong thirc A7b);

- néu Ar? 1a nhém c6 cdng thirc Ala), R® 1a nguyén tr hydro, nguyén tir flo, nguyén
tr clo, nhom xyano, nhém C;¢ alkyl, nhém C;¢ alkoxy, nhém halo-C;¢ alkoxy,
nhom C, ¢ alkylsulfanyl, nhém Cy_g alkylsulfinyl, hodc -CONRIOR“, trong do néu
R®1a -CONR"R", R" 12 nguyén tir hydro, nhom C,4 alkyl, hodc nhom Cy_4 axyl
vaR" 1a nguyén tir hydro hodc nhém C4 alkyl, hodc R'® va R ¢6 thé cung nhau
tao ra nhom pyrolidinyl, nhom piperidinyl, nhém piperazinyl, hodc nhém
morpholinyl; va

néu Ar’ 13 nhém c6 cong thirc Ala), A2b), hoic A7c¢), R” 1a nguyén tir hydro,

nguyén tr flo, hodc nguyén tr clo;
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v6i didu kién néu Ar® 1a nhém c6 cong thirc Ala), cic t& hop ciia cac phén tir thé

R, R’ va R® khong phai 1a tb hop nguyén tir hydro va nguyén tir halogen.

10. Hop chét theo diém 9 hoic mubi dugc dung ctia n6, hodc solvat hodc hydrat
ctia no, trong do:

trong cong thirc (D), Ar' 12 nhém duge chon tir nhém bao gdm céc nhém c6 cong
thirc B1), B2), B6b), B9c), va B9d):

B2}
| lf S
Ru WV‘ \g'
Ris
trong do R la nguyen tu hydro, nhém hydroxy, nhém C1 ;3 alkyl, nhém C;.

3 alkoxy, hodc nhom hydroxy C;_4 alkyl;

néu Ar' 1a nhém c6 cong thic Bl) hogc B2), R' 14 nguyén t& hydro, nguyén tr
| flo, nguyén tir clo, nhdm xyano, nhéom C,_3 alkyl, hodc nhém C,_¢ alkoxy;

néu Ar' 12 nhém cé cong thuc B1) hoiic B6b), R" 12 nguyén tir hydro, nhém
hydroxy, nguyén tir flo, hodc nguyén tir clo;

néu Ar' 1a nhém c6 cong thirc B9c) hoge B9d), R'* 14 nguyén tir hydro, nguyén tir
flo, nguyén tir clo, nhém C,_; alkyl, nhom metoxy, hodc nhém etoxy; ‘

néu Ar' 1a nhém c6 cong thire B9c) hoic B9d), R 1a nguyén tir hydro, nguyén tir
flo, hodc nguyén tir clo; va

néu Ar' 1a nhém c6 cong thirc B2), thi mdt nhém trong sé cac nhém wPvaw!ia

N, va nhém kia 1a CH.

11. Hop chét theo diém 10 hodc mudi dugc dung cda nd, hodc solvat hodc hydrat
cuia no, trong do -

trong cong thuc (1), Ar' 1a nhém dugce chon tir nhém bao gdm cic nhém cé cong
thue B1), B6b), va Bocl):
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trong d6 néu Ar' 1a nhém c6 cong thirc B1), R'? 1a gidng nhu duoc xac dinh trong
diém 10 néu Ar' 1a nhom c6 cong thirc B1);

néu Ar' 12 nhém c6 cong thire B1) hodic B6b), R' 1a gidng nhu dugce xac dinh
trong diém 10 néu Ar' 1a nhém c6 cong thirc B1) hoic B6b); va

néu Ar' 1a nhém c6 cong thirc B9c1), R 14 gidng nhu duge x4c dinh trong diém

10 néu Ar' 1a nhém c6 cong thie B9c).

12. Hop. chét theo diém 11 hodic mudi duge dung cua no, hoic solvat hodc hydrat
cua no, trong do:
trong cong thire (I), Ar’ 1a nhom duge chon tir nhdém bao gdm céc nhém c¢o cong

thirc Alb), A2b), va A7c):

Alb) RS ATc) RS

AZb) _
| s AN (W
Rﬁ? Rae"!r\/)\);? | 0O O R7

trong d6 néu Ar® 1a nhém c6 cong thirc A2b), R®1a gibng nhu duge xac dinh
trong diém 8 néu Ar’ 1a nhém c6 cong thirc A2b);

néu Ar” 12 nhém c6 cong thirc A7c), thi m 12 giéng nhu duge xac dinh trong diém
8 néu Ar” 12 nhém c6 cong thirc A7b);

néu Ar? 12 nhém c6 cdng thirc A1b), R® 1a nhém xyano, nhom etyl, hodc nhém C.
3 alkoxy;

R’ 1a nguyén ti flo hodc nguyén i clo; va

néu Ar* 12 nhém c6 cong thire Alb) hoic A7c), R® 1a nguyén tir hydro, nguyén tr
flo, nguyén tr clo, hodc nhom C, 5 alkyl.

13. Hop chét theo diém 1 hodc mubi dugc dung cta nd, hodc solvat hoaé hydrat
cua no, trong do:

hop chét ¢6 cong thire (1) 1a
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]jure,
(-)-1-(4-clophenyl)-3-[(3S*,4R *)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure,
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- (-)-1-(3,4-diflophenyl)-3-[ (3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-
yl]ure,

" (-)-1-(4-xyanophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure,
(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
yl]ure,

(-)-1-(4-flophenyl)-3-[(3S*,4R* )-4-(4-metoxyphenyl)- 1-metyl-2-oxopyrolidin-3-
yl]ure,
(-)-1-[(3S*,4R*)-4-(3-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure,
1-[(35*,4R*)-4-(2-clo-4-metoxyphenyl)-2-oxopyrolidin-3-yi]-3-(4-flophenyl)ure,
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxy-2-metylphenyl)-2-oxopyrolidin-3-
 yljure,

- (9)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-

flophenyl)ure,

(-)-1-[(3S*,4R*)-4-(2,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-

flophenyl)ure, |

(-)-1-[(3S*,4R*)-4-(3,5-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yi]-3-(4-

flophenyl)ure,

(-)-1-[(3S*,4R*)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-2-oxopyrolidin-3-yl1]-3-(4-

flophenyl)ure,

'(-)- 1-[(3S*,4R*)-4-(3-flo-5-metoxypyridin-2-yl)-2-oxopyrolidin-3-yl1]-3-(4-

flophenyl)ure,

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(5-metoxythiophen-2-yl)-2-oxopyrolidin-3-

yl]ure,

(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metylthiophenyl)-2-oxopyrolidin-3-yl]ure,

(-)-1-(4-clophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-

yl]ure, |

(-)-'1 -(4-xyanophenyl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-

oxopyrolidin-3-yl]ure,
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(4-
metoxyphenyl)ure,

(-)-1-(5-clothiazol-2-yl)-3-[(3S*,4R *)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure, A
(-)-1-(6-clopyridin-3-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-(5-clopyridin-2-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-(benzo[b]thiophen-2-yl)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(5-
metylthiophen-2-yl)ure,
-(-)-1-(4-flophenyl)-3-[(3S*,4R*)-4-(4-metoxyphenyl)-5-metyl-2-oxopyrolidin-3-
yllure,

(-)-1-(4-flophenyl)-3-[(3S*,4R* ,5R*)-4-(4-metoxyphenyl)-5-metyl-2-
oxopyrolidin-3-yl]jure,

- (+)-1-(4-clophenyl)-3-[(3S*,4R *)-2-0x0-4-phenylpyrolidin-3-yl]ure,
(£)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
vl]ure,
(£)-trans-1-(4-flophenyl)-3-[4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]ure,
(#)-trans-1-(4-clophenyl)-3-[4-(4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-
yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-[4-
(triflometoxy)phenyl]ure,
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-phenylure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
phenoxyphenyl)ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(3-
flophenyl)ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrrolidin-3-yl]-3-(3,4-
diflophenyl)ure,
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(-)-1-(5-clothiophen-2-y1)-3-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(p-
tolyl)ure,
(-)-1-[(3S*,4R*)-1-etyl-4-(4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-
flophenyl)ure, .
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-1-(1-hydroxy-2-metylpropan-2-yl)-4-(4-
metoxyphenyl)-2-oxopyrolidin-3-yl]ure,

(£)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
 (+)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yljure,
(-)-trans-1-(4-clophenyl)-3-[ 1-(2-hydroxyetyl)-4-(4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,
(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N-metylaxetamit,
axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1}propionic (chit dong phan A),
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2- oxopyrohdm-

1-y1}-N-metylpropionamit (chit dong phan A),
axit (-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-
oxopyrolidin-1-y1} propionic (chit dong phan B),
(-)-2-{(35*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N-metylpropionamit (ch4t ddng phan B),
(-)-2-{(3S*,4R*)-3-[3-(4-flophenyl)ureido]-4-(4-metoxyphenyl)-2-oxopyrolidin-
1-y1}-N,2-dimetylpropionamit,
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-metyl-2-oxopyrolidin-3-yl]-3-
(4-flophenyl)ure,
(-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-oxopyrolidin-3-
yl]-3-(4-flophenyl)ure,
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-oxopyrolidin-
3-yl]-3-(4-flophenyl)ure,
(+)-1-(4-flophenyl)-3-[(3R*,45*)-1-metoxy-4-(4-metoxyphenyl)-2-oxopyrolidin-
3-yl]ure,

(-)-3,5-diflo-4-{(3R*,4R *)-4-[3-(4-flophenyl)ureido]-5-oxopyrolidin-3-
yllbenzamit,
(-)-1-(4-flophenyl)-3-[(3S*,4R*)-2-(metoxyimino)-4-(4-metoxyphenyl)pyrolidin-
3-yl]ure,

- (-)-1-[(3S*,4R*)-4-(2-flo-4-metoxyphenyl)-2-(metoxyimino)pyrelidin-3-yl]-3-(4-
flophenyl)ure,
(-)-1-[(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-(metoxyimino)pyrolidin-3-
y1]-3-(4-flophenyl)ure,
(-)-1-(4-flophenyl)-3-{(3S*,4R*,7)-2-[(2-hydroxyetoxy)imino]-4-(4-
metoxyphenyl)pyrolidin-3-yl}ure,
(-)-1-{(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(4-flophenyl)ure,
(-)-1-[(35*,4R*,Z)-4-(2,6-difl0o-4-metoxypheny!)-2-(metylimino)pyrolidin-3-yl]-
3-(4-flophenyl)ure,

(-)-1-(4-flophenyl)-3-[(3S*,4R*,Z)-2-(2-hydroxyimino)-4-(4-
metoxyphenyl)pyrolidin-3-yl]ure,
(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-y1]-3-(3-
hydroxy-4-metylphenyl)ure,
(-)-1-[(35*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-2-oxopyrolidin-3-yl]-3-(4-flo-3-
hydroxyphenyl)ure, '

" (-)-1-(4-clo-3-hydroxyphenyl)-3-[(35* ,4R*)-4-(2,6-diﬂo-4-metoxyphenyl)-2-
oxopyrolidin-3-yl]ure,

(-)-1-(4-xyanophenyl)-3-[(3S*,4R *)-4-(6-flo-2,3-dihydrobenzofuran-5-yl)-2-
oxopyrolidin-3-yl]ure,

(-)-1-{(3S*,4R*,Z)-4-(2,6-diflo-4-metoxyphenyl)-2-[(2-
hydroxyetoxy)imino]pyrolidin-3-yl}-3-(p-tolyl)ure, hodc
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(-)-1-[(3S*,4R*)-4-(2,6-diflo-4-metoxyphenyl)-1-(2-hydroxyetyl)-2-oxopyrolidin-
3-yl]-3-phenylure.

14. Hop chét theo diém 1 hoic mudi dugc dung clia n6, hogc solvat hogc hydrat

ctia no, trong do6 hcjp chét nay c6 cong thirc:

e
F
H H
T L
HN"N, 0o F

15. Hop chét theo diém 1 hodc mudi dugc dung cua n6, hodc solvat hodc hydrat

ctia nd, trong d6 hop chét nay c6 cong thirc:

5
H H
TO

HN"Y, © F

16. Hop chét theo diém 1 hodc mudi dugc dung cta no, hodc solvat hodc hydrat

ctia nd, trong d6 hop chét nay c6 cong thirc:

5
’ i H H

F “\N\[rN\©\
HNTY, © F

17. Hop chét theo diém 1 hodc mudi duoc dung clia né, hodc solvat hogc hydrat

cta nd, trong d6 hop chét ndy c6 cong thire:
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~
7
= F
F H H
_\\N\[rN
HN 5 @] \©\F

18. Hop chét theo diém 1 hodc mudi dugc dung ctia nd, hodc solvat hoic hydrat

clia né, trong d6 hop chét nay c¢6 cong thirc:

~0
F
F H H -
YOS
HN o (9] Z E

19. Hop chét theo diém 1 hodc mudi duoc dung ctia no, hodc solvat hoic hydrat
clia né, trong d6 hop chét nay c¢6 cong thirc:
0

2
N

=
H H
,\\NTN\©\
NN © F

20. Hop chét theo diém 1 hodc mubi duge dung cta no, hodc solvat hodc hydrat

F

clia no, trong d6 hop chat nay c6 cong thuc:
~0

F

H H

‘\\N\n/N

a0
HN"X, .

rd
F
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21. Hop chét theo diém 1 hodc mudi duoc dung cua nd, hodc solvat hodc hydrat

cuia no, trong d6 hop chat nay cé cong thirc:

~0
F
F H H
gt
HNY, o cl

22. Hop chét theo diém 1 hodic mubi duge dung cua nd, hodc solvat hodc hydrat

cta no, trong d6 hop chat nay c6 cong thirc:

~0
FH H
F
My
L
HN o) CN )

23. Hop chét theo diém 1 hodc mubi duge dung cuia nd, hodc solvat hoac hydrat

clia né, trong d6 hop chét nay c6 cong thire:

~0
FH H
F
N._N
o \"/ | NN
HNY, O Z el

24. Hop chét theo diém 1 hodc mubi dugc dung cia nd, hodc solvat hoac hydrat

clia né, trong d6 hop chét nay c6 cong thire:

—~0
FH H
F N N _N
SN0
HN o) Z Cl
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25. Hop chét theo diém 1 hodc mudi diroc dung ctia né, hoic solvat hodc hydrat

clia n6, trong d6 hop chét ndy ¢ cong thic:

-0
F
F
H H
‘\\NTN I RN
HN o O = E

26. Dugc phdm chira hoat chat 14 hop chét theo diém bt ky trong s6 cac diém tir 1

t&i 25 hodc muoi duoc dung cia nd, hodc solvat hogc hydrat cua nd.
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