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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén hop chét di vong, cu thé 1a hop chét dj vong c6 hoat tinh chu

van thu thé oxerin typ 2.
Tinh trang ky thuit ciia sang ché

Orexin la neuropeptit dwoc san xuét dic biét trong cac t& bao than kinh dic biét
ndm rai rac & ving dudi doi bén va ving xung quanh né, va bao gdm hai loai con, orexin
A va orexin B. Ca orexin A va orexin B 1a cac phéi tr ndi sinh cta cac thu thé orexin, ma
1a cac thu thé két hop v6i G protein chi yéu xuét hién trong nio, va hai loai con, loai 1 va
loai 2, dugc biét 1a 1am cac thu thé orexin (i liéu phi séng ché 1).

Do céc té bao thin kinh sén xuét orexin (céc té bao than kinh orexin) dugc khu
biét & ving 1an cén cua trung tim nudi dudng, va viéc st dung orexin peptit trong ndo
thit dan dén tang luong thirc in, nén orexin ban déu thu hat su cht ¥ nhu mdt neuropeptit
¢6 chirc nang didu chinh hanh vi cho an. Tuy nhién, sau d6 dugc bao cdo la nguyén nhan
gdy ra chiing ngu rii ¢ cho la do bién thé di truyén cia thy thé orexin typ 2 (tai liéu phi
sang ché 2), va vai trd clia orexin trong viéc kiém soat gidc ngi va su tinh téo ciing da
dugc thu hut.

Tir cac nghién cu st dung chudt chuyén gen c6 cac té bao than kinh orexin bién
tinh va chudt chuyén gen kép thu dugc bang cach lai chudt nay véi chudt chuyén gen biéu
hién qua muc orexin, rd rang la céc triéu chimg gidng nhu chimg ngi rii xuét hién do
thodi hoa cac t& bao than kinh orexin bién mét do biéu hién duy tri cua orexin. Tuong tu,
khi orexin peptit dugc dung trong ndo that v&i chudt chuyén gen c6 té bao than kinh
orexin bién tinh, viéc cai thién cac triéu ching gidng nhu chiing ngi rii cling dwoc quan
sat (tai liéu phi sang ché 3). Céc nghién ctru vé chudt loai bo thu thé orexin typ2da dé
xudt 12 thu thé orexin typ 2 12 quan trong dé duy tri sw hung phén (tai liéu phi sang ché 4,
tai liéu phi sang ché 5). Tinh trang nhu vy dé xuét ring cac chét chii van thu thé orexin
typ 2 tr& thanh thude diéu tri chimg ngi rii hodc thude diéu trj cc rdi loan gidc ngu khéc
¢6 biéu hién 13 budn ngl qua muc (tai lidu phi sang ché 6).

Ngoai ra, dugc dé xuét 13 chat chu van peptit ma tac dung theo céch chon loc lén

thu thé orexin typ 2 cai thién chimg béo phi do ché d6 an nhiéu chét béo & chudt nhit (tai
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lidu phi sang ché 7).

Ngoai ra, dugc dé xudt 12 viéc str dung orexin peptit trong ndo thét rut ngan thoi
gian gy mé toan than cua chudt cbng (tai liéu phi sang ché 8).

Ngoai ra, dugc d& xuét 1a bénh nhéan mic hoi ching ngung thé khi ngti c6 nong
do orexin A thip trong huyét twong (tai lidu phi sang ché 9).

Ngoai ra, dugce dé xuét 1a viéc sir dung orexin peptit trong nfo thét cai thién kha
nang duy tri tri nhd ctia chudt trong mau tang toc 140 hoa (SAMPS) bi 16 loan chirc ning
nhén thirc (tai liéu phi sang ché 10).

Ngoai ra, dugc dé xuét 12 chét chu vén thu thé orexin typ21la thudc diéu tri cho
bénh suy tim (tai liu sang ché 1, tai liéu phi sang ché 11).

Ngoai ra, dugc d& xuét tinh trang budn ngi vao ban ngay cua bénh nhan
Parkinson 12 do phong xa than kinh orexin (tai liéu phi sang ché 12).

Ngoai ra, dugc d8 xuit 12 orexin didu chinh sy tao thanh xuong va ton thét
xuong, va chét chti van chét cha van thu thé orexin typ21a thudc diéu tri cac bénh lién
quan dén ton that xwong nhu ching loang xuong, viém khép dang thp va tuong tu (tai
liéu sang ché 2).

Ngoai ra, dugc d& xuét 1a chat chi van thy thé orexin rét hitu ich cho viéc du
phong hoac diéu tri nhiém tring, nhiém tring ndng va sb¢ nhiém tring, do ty 1€ tr vong
d4 duge cai thién dang ké chi bang cach st dung lién tuc orexin tir ngoai vi & chugt mo
hinh s6¢ nhiém tring (tai liéu sang ché 3).

Do d6, hop chét ¢6 hoat tinh chu vén thu thé oxerin typ 2 duoc ky vong hitu ich
lam thudc didu tri méi cho ching ngu ril, ching mét ngd vo cin, chiing ngt lim, hoi
chimg ngung thé khi ngu, ri loan ¥ thirc nhur hon mé va twong tu, hoi chimg ngu rii di
kém vé6i hoi chimg gidng nhu ching ngu rli, hoi ching ngu lim di kém véi ching ngu lim
vao ban ngay (vi du, bénh Parkinson, hdi ching Guillain-Barre va hdi ching Kleine
Levin), bénh Alzheimer, chimg béo phi, hdi chimg khang insulin, suy tim, bénh lién quan
dén tdn that xuong, nhiém tring va twong tw, ngodi ra, hiru ich lam thudc d6i khang gay
mé, thudc du phong hoic thudc diéu tri cho céc tac dung phu va cac bién chimg do gay

A

me.

Déi voi dan xuat sulfonamit, hop chat c6 cong thirc
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trong d6 mdi ky ty 1a nhu dugc mo ta trong tai liéu sdng ché 4) da dugc bao céo.
Ngoai ra, ddi véi cac hop chit ¢6 hoat tinh chu van thu thé oxerin typ 2, cic hop

chat sau day da dugc bao céo.

Hop chét c6 cong thirc
0] O
- \
o HNT OR?
_N

R1
trong d6 mdi ky tu 1a nhu dugc mo ta trong tai ligu sdng ché 5.

Hop chét c6 cong thic
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trong d6 mdi ky tu 1a nhu duge mo ta trong tai li¢u séng ché 6.
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Hop chét c6 cong thic
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trong d6 mdi ky tu 1a nhu dugc md ta trong tai liéu sing ché 7.

Hop chét c6 cong thirc
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trong d6 mdi ky tu 1a nhu duge mo ta trong tai lidu sang ché 8.

Hop chét c6 cong thirc

trong d6 mdi ky tu 1a nhu duge mo ta trong tai liéu sang ché 9.

Hop chét ¢6 cong thirc
e 0
e ) HN)LR1
L“LY9 ()
R2/N

trong d6 m&i ky tur 1a nhu duge md ta trong tai liéu séng ché 10.

Hop chat c6 cong thiic

4/274
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trong d6 mdi ky tu 1a nhu dugc mo ta trong tai liéu sang ché 11.

Su phét trién cua hop chit méi 6 hoat tinh chi van thu thé oxerin typ 2 dugc

mong dgi.
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Ban chit ky thuit ciia sang ché
VAn dé can dugc giai quyét boi sang ché

Muc dich cua sang ché 1a @ xuét hop chét di vong c¢6 hoat tinh cht van thu thé
oxerin typ 2.
Giai phap giai quyét van e

Céc tac gia sang ché da tim thay 12 hop chét c6 cong thirc (I) sau day hodc mubi
cta noé (do6i khi duge goi 1a hop chét (I) trong ban md ta nay) c¢6 hoat tinh chii van thu thé
oxerin typ 2. Tu két qua cia cac nghién clru siu hon, cic tac gia da hoan thanh sang ché.

Theo d6, sang ché dé cép dén cac muc sau day.

[1]
Hop chét ¢6 cong thic (I):
@)
N
HNT OR!
F (h
R2
/N
R3
trong do

R! 13 nhém Ci. alkyl ty ¥ dwoc thé, nhém mono- hodc di-Ci-¢ alkylamino tiry y duge
thé, nhoém C;.6 xycloalkyl tly ¥ dugc thé, hoac nhom di vong khong thom co tir 3 dén 14
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canh ty ¥ duoc thé;

R? 1a nguyén tit hydro, nguyén tir flo, nhom Ci.¢ alkyl tiy y duoc thé, hodc nhém Cs.6
xycloalkyl tuy y dugc thé;

R3 1a nhém axyl, nhém Ci alkyl tiy y dugce thé, nhém Cs.¢ xycloalkyl tiy y dugc thé,
nhém Ce.14 aryl tiy ¥ dugc thé, nhém di vong khong thom co tir 3 dén 14 canh tiy y duoc
thé, hodc nhom di vong thom ¢6 tir 5 dén 14 canh tuy y dugce thé; va

vong A la vong hydrocacbon thom Ce-14 tity y duoc thé thém, hodc di vong thom ¢6 tir 5
dén 14 canh tily y dugc thé thém,

hodc muoi ctia no.

(2]

Hop chét hoic mubi ctia hop chat theo muc [1] néu trén, trong d6
R'la
(1) nhom Ci.6 alkyl,

(2) nhém mono- hodc di-Ci.s alkylamino, hodc
(3) nhom Cs. xycloalkyl;
R? 1a
(1) nguyén tr hydro,
(2) nguyén ttr flo, hodc
(3) nhom Ci.6 alkyl;
R31a
(1) nhém Ci6 alkyl-cacbonyl tuy y duogc thé bing 1 dén 3 phan tir thé dugc chon tir
(a) nguyén tr halogen,
(b) nhém hydroxy, va
(c) nhém xyano,
(2) nhém Ci.¢ alkoxy-cacbonyl,
(3) nhém Cs.1o xycloalkyl-cacbonyl (gdc Cs10 xycloalkyl ctia nhom Cs.10 xXycloalkyl-
cacbonyl co lién két cau iy ¥) ty y dugc thé bang 1 dén 3 phéan tir thé dugc chon tir

(a) nguyén tu halogen,
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(b) nhém hydroxy,
(¢) nhém xyano, va
(d) nhom Cy.6 alkyl,
(4) nhom heteroxyclylcacbonyl khong thom c6 tir 3 dén 14 canh tiy ¥ dugc thé bang 1
dén 3 phﬁn tt thé dugc chon tir
(a) nguyén tir halogen,
(b) nhém hydroxy, va
(¢) nhém Ci alkyl,
(5) nhém mono- hodc di-Ci.¢ alkyl-carbamoyl,
(6) nhém N-Ci.6 alkyl-N-Ci.¢ alkoxy-carbamoyl, hoéc
(7) nhém N-Ci. alkyl-N’,N’-di-C1. alkylhydrazin-cacbonyl; va
Vong A la
(1) vong benzen
con duge thé boi mot phan tir thé duoc chon tir
(a) nhom Ce.14 aryl tuy y dugc thé bing 1 dén 3 phén tir thé duoc chon tir
(1) nguyén tr halogen,
(i) nhém Ci alkyl tity y duoc halogen héa, va
(iii) nhém Ci alkoxy tiy y duge halogen hoa, va
(b) nhém di vong thom c6 tir 5 dén 14 canh tuy ¥ duoc thé bang 1 dén 3 phan tir thé
duoc chon tu
(i) nhém Ci alkyl tity ¥ dugc thé bing 1 dén 3 phan tir thé dugc chon tir nguyén
tir halogen va nhom hydroxy,
(ii) nhom Ci.6 alkoxy,
(iii) nguyén tir halogen, va
(iv) nhom Ci.¢ alkoxy-cacbonyl, va
tly ¥ duoc thé thém bing 1 dén 3 nguyén tir halogen, hodc
(2) di vong thom ¢6 5 hodc 6 canh dugc thé thém bang mot nhém Ce.14 aryl tily y duoc
thé bang 1 dén 3 nguyén t halogen.
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[3]

Hop chét hodc mudi ciia hop chét theo muc [1] néu trén, trong d6
R!'la
(1) nhom Ci.6 alkyl,

(2) nhém mono- hodc di-Ci.¢ alkylamino, hodc
(3) nhém Cs.¢ xycloalkyl;
R? 1a
(1) nguyén ti hydro, hodc
(2) nguyén tt flo;
R31a
(1) nhém Ci alkyl-cacbonyl tuy y duge thé bang 1 dn 3 nhém hydroxy,
(2) nhém Cs.10 xycloalkyl-cacbonyl (gdc C3-10 xycloalkyl ciia nhém Cs.1o xycloalkyl-
cacbonyl co lién két cau thy v) ty y dugc thé bang 1 dén 3 phén tir thé duge chon tix
(a) nguyén tir halogen, va
(b) nhém hydroxy,
(3) nhém heteroxyclylcacbonyl khong thom don vong ¢ tir 3 dén 8 canh, hozc
(4) nhém mono- hodc di-Ci.6 alkyl-carbamoyl; va
vong A 1a vong benzen
duoc thé thém bing mot nhoém Ce.14 aryl tity ¥ duoc thé bang 1 dén 3 phén tir thé dugc
chon tur
(i) nguyén tir halogen, va
(ii) nhom Ci6 alkyl tity y duoc halogen hoa, va
tuy y duoc thé thém bang 1 dén 3 nguyén ti halogen.
[4]
Hop chét hodc mubi ciia hop chét theo muc [1] néu trén, trong do
R!la
(1) nhém Cr.6 alkyl, hodc

(2) nhém mono- hodc di-Ci.6 alkylamino;
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R?1a
(1) nguyén tr hydro, hodc
(2) nguyén tu flo;
R31a
(1) nhém Ci.6 alkyl-cacbonyl tiy y dugc thé bang 1 dén 3 nhém hydroxy,
(2) nhom heteroxyclylcacbonyl khong thom don vong co tur 3 dén 8 canh, hoic
(3) nhém mono- hodc di-C1.¢ alkyl-carbamoyl; va
vong A 1a vong benzen
duoc thé thém bang mot nhém Ce.14 aryl tity y duoc thé bing 1 dén 3 phan tir thé duoc
chon tir
(i) nguyén tir halogen, va
(i1) nhom Ci.6 alkyl, va

tiy y dugc thé thém bing 1 dén 3 nguyén tir halogen.
[5]

N'-{(2S,3R,48)-1-(azetidin-1-cacbonyl)-4-flo-2-[(2-flo-3"-metyl[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}-N,N-dimetylsulfuric diamit hodc mudi cia no.
[6]

N-[(2S,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit hodc mubi ctia no.
[7]

N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3",5'-triflo[ 1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mubi ciia né.
[8]

Dugc phdm chtta hop chit hogc mudi theo muc bét ky trong s6 cac muc tir [1]

dén [7] néu trén.
[9]
Duoc phém theo muc [8] néu trén, la chét cht van thu thé orexin typ 2.

[10]

10
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Dugc phém theo muc [8] néu trén, 13 tic nhan phong ngira hodc diéu tri chimg
ngu ril.
[11]

Hop chit hoic mudi theo muc bét ky trong s6 cac muc tir [1] dén [7] néu trén dé
str dung trong viéc phong ngira hodc diéu trj chimg ng ril.
[12]

Phuong phéap hoat hoa thu thé orexin typ 2 & dong vat c6 vii, bao gdm budc st
dung lugng hitu hiéu hop chit hogc mudi theo muc bat ky trong s& cac muc tir [1] dén [7]
néu trén cho dong vat c6 vi.

[13]

Phuong phap phong nglra hodc diéu tri chimg ngu rii & dong vét c6 v, bao gdm
bude st dung lugng hitu hiéu hop chit hodc mubi theo muc bat ki trong sd cac muc tir
[1] dén [7] néu trén cho ddng vat c6 vil.

[14]

Str dung hop chat hodc mubi theo muc bat k¥ trong s cac muc tir [1] dén [7] néu
trén dé san xuét tac nhan phong nglra hodc diéu tri chimg ngu ril.
Hiéu qua cua sang ché

Hop chét theo sang ché ¢6 hoat tinh chu van thy thé oxerin typ 2, va hitu ich 1am
tac nhan phong ngilra hodc diéu tri ching ngu ril.
M3 ta chi tiét sang ché

Dinh nghia ctia mdi phéan tix thé dugc stir dung trong ban md ta ndy dugc mo ta
chi tiét dudi day. Trir khi c6 quy dinh khac, m&i phan tir thé ¢6 ¥ nghia nhu sau.

Trong ban md ta nay, cac vi du vé “nguyén tit halogen” bao gdm flo, clo, brom
va iot.

Trong ban md ta nay, cac vi du vé “nhém Ci.s alkyl” bao gdm metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl,
hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl va 2-etylbutyl.

Trong ban md ta ndy, cac vi du vé “nhom Ci.6 alkyl tity y duogc halogen hoa” bao

gbm nhoém Ci.¢ alkyl tity ¥ ¢6 tir 1 dén 7, t6t hon 1a tir 1 dén 5 nguyén t& halogen. Céc vi

11
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du cu thé cia chung bao gé)m metyl, clometyl, diflometyl, triclometyl, triflometyl, etyl, 2-
brometyl, 2,2,2-trifloetyl, tetrafloetyl, pentafloetyl, propyl, 2,2-diflopropyl, 3,3,3-
triflopropyl, isopropyl, butyl, 4,4,4-triflobutyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, 5,5,5-triflopentyl, hexyl va 6,6,6-triflohexyl.

Trong ban mo ta nay, cac vi du vé “nhém Ca.6 alkenyl” bao gdbm etenyl, 1-
propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-
butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl,
3-hexenyl va 5-hexenyl.

Trong ban mo ta nay, cac vi du vé “nhém Ca- alkynyl” bao gbm etynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl va 4-metyl-
2-pentynyl.

Trong ban md ta nay, cac vi du vé “nhém Cs.10 xycloalkyl” bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, bixyclo[2.2.1]heptyl,
bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl va adamantyl.

Trong ban mo ta nay, cac vi du vé “nhém Cs-10 Xycloalkyl tiy y dugc halogen
hoa” bao gdm nhém Cs-10 xycloalkyl tuy ¥ ¢6 tir 1 dén 7, tbt hon 1a tir 1 dén 5 nguyén tix
halogen. Céac vi du cu thé ctia chiing bao gdm xyclopropyl, 2,2-difloxyclopropyl, 2,3-
difloxyclopropyl, xyclobutyl, difloxyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va
xyclooctyl.

Trong ban md ta nay, cac vi du vé “nhém Cs-10 Xycloalkenyl” bao gdm
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl va

xyclooctenyl.

Trong ban mé ta nay, cac vi du vé “nhém Cé.14 aryl” bao gdm phenyl, 1-naphtyl,
2-naphtyl, 1-anthryl, 2-anthryl va 9-anthryl.

Trong ban mé ta nay, cac vi du vé& “nhém Cr.16 aralkyl” bao gdm benzyl,
phenetyl, naphtylmetyl va phenylpropyl.

Trong ban mo ta nay, cac vi du vé& “nhém C1.6 alkoxy” bao gdm metoxy, etoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy va hexyloxy.

Trong ban mé ta nay, cac vi du vé “nhom Ci. alkoxy ty y dugc halogen hoa”

12
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bao gdm nhém Ci.6 alkoxy tity ¥ ¢6 tir 1 dén 7, t6t hon 1a tir 1 dén 5 nguyén t halogen.
Cacviducu thé cua ching bao gém metoxy, diflometoxy, triflometoxy, etoxy, 2,2,2-
trifloetoxy, propoxy, isopropoxy, butoxy, 4,4,4-triflobutoxy, isobutoxy, sec-butoxy,
pentyloxy va hexyloxy.

Trong ban mo ta ndy, cic vi du v& “nhém Cs.10 xycloalkyloxy” bao gdm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va
xyclooctyloxy.

Trong ban mo ta nay, cac vi du vé “nhém Ci. alkylthio” bao gdm metylthio,
etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio, pentylthio va
hexylthio.

Trong ban mo ta nay, cac vi du vé “nhom Ci.6 alkylthio tiry y dugc halogen hoa”
bao gdm nhém Ci6 alkylthio tiy ¥ ¢6 tir 1 dén 7, tt hon 1a tir 1 dén 5 nguyén tix halogen.
Céc vi du cu thé cta ching bao gdm metylthio, diflometylthio, triflometylthio, etylthio,
propylthio, isopropylthio, butylthio, 4,4,4-triflobutylthio, pentylthio va hexylthio.

Trong ban mé ta nay, cac vi du vé “nhém Ci. alkyl-cacbonyl” bao g0m axetyl,
propanoyl, butanoyl, 2-metylpropanoyl, pentanoyl, 3-metylbutanoyl, 2-metylbutanoyl,
2,2-dimetylpropanoyl, hexanoyl va heptanoyl.

Trong ban md ta nay, cac vi du vé “nhom Ci.6 alkyl-cacbonyl tuy ¥ dugc halogen
héa” bao gdm nhém Ci.6 alkyl-cacbonyl tiy ¥ ¢6 tir 1 dén 7, tdt hon latir 1 dén 5 nguyén
tir halogen. Céac vi du cu thé cta chiing bao gdm axetyl, cloaxetyl, trifloaxetyl,
tricloaxetyl, propanoyl, butanoyl, pentanoyl va hexanoyl.

Trong ban mo ta nay, cac vi du vé “nhém Ci.6 alkoxy-cacbonyl” bao gdm
metoxycacbonyl, etoxycacbonyl, propoxycacbonyl, isopropoxycacbonyl,
butoxycacbonyl, isobutoxycacbonyl, sec-butoxycacbonyl, tert-butoxycacbonyl,
pentyloxycacbonyl va hexyloxycacbonyl.

Trong ban mo ta ndy, cac vi du vé “nhém Cs.-14 aryl-cacbonyl” bao gdm benzoyl,
1-naphtoyl va 2-naphtoyl.

Trong ban mo ta ndy, cac vi du vé “nhom Cr.16 aralkyl-cacbonyl” bao gbm
phenylaxetyl va phenylpropionyl.

Trong ban mo ta nay, cac vi du vé “nhém heteroxyclylcacbonyl thom c6 tir 5 dén
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14 canh” bao gdm nicotinoyl, isonicotinoyl, thenoyl va furoyl.

Trong ban mo ta ndy, cac vi du vé “nhom heteroxyclylcacbonyl khong thom c6
tir 3 dén 14 canh” bao gdm morpholinylcacbonyl, piperidinylcacbonyl va
pyrolidinylcacbonyl.

Trong ban mo ta ndy, cac vi du vé “nhém mono- hoic di-Ci- alkyl-carbamoyl”
bao gdbm metylcarbamoyl, etylcarbamoyl, dimetylcarbamoyl, dietylcarbamoyl va N-etyl-
N-metylcarbamoyl.

Trong ban mo ta nay, cac vi du vé “nhém mono- hodc di-C7.16 aralkyl-
carbamoy!” bao gdm benzylcarbamoyl va phenetylcarbamoyl.

Trong ban mo ta nay, cac vi du v& “nhém Cj.¢ alkylsulfonyl” bao gdm
metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-
butylsulfonyl va tert-butylsulfonyl.

Trong ban mo ta ndy, cac vi du vé “nhom Ci. alkylsulfonyl tily ¥ dugc halogen
hoa” bao gdm nhom Ci alkylsulfonyl tuy ¥ ¢6 tir 1 dén 7, tdt hon la tir 1 dén 5 nguyén tx
halogen. Céc vi du cu thé ctia chiing bao gdbm metylsulfonyl, diflometylsulfonyl,
triflometylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, 4,4,4-
triflobutylsulfonyl, pentylsulfonyl va hexylsulfonyl.

Trong ban mo ta nay, cac vi du vé “nhom Ce.14 arylsulfonyl” bao g0m
phenylsulfonyl, 1-naphtylsulfonyl va 2-naphtylsulfonyl.

Trong ban mé ta nay, cac vi du vé “phén tir thé” bao gdm nguyén tir halogen,
nhém xyano, nhém nitro, nhém hydrocacbon tuy y dugc thé, nhém di vong tiry y dugc
thé, nhom axyl, nhém amino tity ¥ dugc thé, nhém carbamoyl tiy y dugc thé, nhém
thiocarbamoyl tuy y duoc thé, nhom sulfamoyl tiry ¥ dugc thé, nhom hydroxy tiry y dugc
thé, nhom sulfanyl (SH) tiy y duge thé va nhom silyl tily ¥ duoc thé.

Trong ban mo ta nay, cac vi du vé “nhém hydrocacbon” (ké ca “nhém
hydrocacbon” ctia “nhém hydrocacbon tiy y dugc thé”) bao gdm nhém Ci alkyl, nhom
Ca. alkenyl, nhém Ca.¢ alkynyl, nhom Cs.10 xycloalkyl, nhém Cs.10 xycloalkenyl, nhom
Ce-14 aryl va nhom Cr.16 aralkyl.

Trong ban mo ta nay, cac vi du vé “nhém hydrocacbon tily y dugc thé” bao gdm

nhom hydrocacbon tly y ¢6 tir (cé4c) phan tir thé dugc chon tir nhém phén ti thé A duéi
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day.

[Nhom phan tir thé A]

(1) nguyén tir halogen,

(2) nhém nitro,

(3) nhém xyano,

(4) nhém oxo,

(5) nhém hydroxy,

(6) nhom Ci.6 alkoxy tity y dugc halogen hoa,

(7) nhém Ce.14 aryloxy (vi du, phenoxy, naphtoxy),

(8) nhém Cr.16 aralkyloxy (vi du, benzyloxy),

(9) nhém heteroxyclyloxy thom c6 tir 5 dén 14 canh (vi du, pyridyloxy),

(10) nhom heteroxyclyloxy khong thom co tur 3 dén 14 canh (vi du, morpholinyloxy,
piperidinyloxy),

(11) nhém Ci.s alkyl-cacbonyloxy (vi dy, axetoxy, propanoyloxy),

(12) nhém Cg.14 aryl-cacbonyloxy (vi du, benzoyloxy, 1-naphtoyloxy, 2-naphtoyloxy),

(13) nhém Ci.¢ alkoxy-cacbonyloxy (vi du, metoxycacbonyloxy, etoxycacbonyloxy,
propoxycacbonyloxy, butoxycacbonyloxy),

(14) nh6ém mono- hogc di-Ci.6 alkyl-carbamoyloxy (vi dy, metylcarbamoyloxy,

etylcarbamoyloxy, dimetylcarbamoyloxy, dietylcarbamoyloxy),

(15) nhém Ce.14 aryl-carbamoyloxy (vi du, phenylcarbamoyloxy, naphtylcarbamoyloxy),
(16) nhom heteroxyclylcacbonyloxy thom c6 tur 5 dén 14 canh (vi du, nicotinoyloxy),
(17) nhém heteroxyclylcacbonyloxy khong thom c6 tir 3 dén 14 canh (vi dy,
morpholinylcacbonyloxy, piperidinylcacbonyloxy),

(18) nhém Ci.¢ alkylsulfonyloxy tiy ¥ duoc halogen héa (vi du, metylsulfonyloxy,
triflometylsulfonyloxy),

(19) nhém Ce.14 arylsulfonyloxy tiry ¥ dugc thé bang nhom Ci.s alkyl (vi du,
phenylsulfonyloxy, toluensulfonyloxy),

(20) nhém Ci.6 alkylthio tity ¥ dugc halogen hoa,
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(21) nhém di vong thom c6 tir 5 dén 14 canh,

(22) nhém di vong khong thom c6 tir 3 dén 14 canh,

(23) nhém formyl,

(24) nhém carboxy,

(25) nhém Ci.6 alkyl-cacbonyl tity ¥ dugc halogen hoa,

(26) nhém Ce.14 aryl-cacbonyl,

(27) nhém heteroxyclylcacbonyl thom ¢6 tir 5 dén 14 canh,

(28) nhom heteroxyclylcacbonyl khong thom ¢6 tir 3 dén 14 canh,

(29) nhom Ci.6 alkoxy-cacbonyl,

(30) nhom Ce.14 aryloxy-cacbonyl (vi du, phenyloxycacbonyl, 1-naphtyloxycacbonyl, 2-
naphtyloxycacbonyl),

(31) nhém C7.16 aralkyloxy-cacbonyl (vi du, benzyloxycacbonyl, phenetyloxycacbonyl),
(32) nhom carbamoyl,

(33) nhom thiocarbamoyl,

(34) nhém mono- hodc di-Ci.6 alkyl-carbamoyl,

(35) nhom Ce.14 aryl-carbamoy! (vi du, phenylcarbamoyl),

(36) nhom heteroxyclylcarbamoyl thom co tir 5 dén 14 canh (vi du, pyridylcarbamoyl,
thienylcarbamoyl),

(37) nhoém heteroxyclylcarbamoyl khong thom c6 tir 3 dén 14 canh (vi du,
morpholinylcarbamoyl, piperidinylcarbamoyl),

(38) nhom Ci.6 alkylsulfonyl tly y dugc halogen hoa,
(39) nhom Cé.14 arylsulfonyl,

(40) nhom heteroxyclylsulfonyl thom co tir 5 dén 14 canh (vi du, pyridylsulfonyl,
thienylsulfonyl),

(41) nhom Ci.s alkylsulfinyl tiry y duoc halogen hoa,
(42) nhém Ce.14 arylsulfinyl (vi du, phenylsulfinyl, 1-naphtylsulfinyl, 2-naphtylsulfinyl),

(43) nhom heteroxyclylsulfinyl thom ¢6 tir 5 dén 14 canh (vi du, pyridylsulfinyl,
thienylsulfinyl),
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(44) nhom amino,

(45) nhém mono- hodc di-Ci. alkylamino (vi du, metylamino, etylamino, propylamino,
isopropylamino, butylamino, dimetylamino, dietylamino, dipropylamino, dibutylamino,
N-etyl-N-metylamino),

(46) nhém mono- hodc di-Cs.14 arylamino (vi du, phenylamino),

(47) nhém heteroxyclylamino thom ¢6 tir 5 dén 14 canh (vi dy, pyridylamino),

(48) nhom Cr.16 aralkylamino (vi du, benzylamino),

(49) nhém formylamino,

(50) nhém Ci.6 alkyl-cacbonylamino (vi du, axetylamino, propanoylamino,
butanoylamino),

(51) nhém (C1-6 alkyl)(Ci.6 alkyl-cacbonyl) amino (vi du, N-axetyl-N-metylamino),
(52) nhém Ce.14 aryl-cacbonylamino (vi du, phenylcacbonylamino,

naphtylcacbonylamino),

(53) nhém Ci.¢ alkoxy-cacbonylamino (vi du, metoxycacbonylamino,
etoxycacbonylamino, propoxycacbonylamino, butoxycacbonylamino, tert-

butoxycacbonylamino),
(54) nhém Cr.16 aralkyloxy-cacbonylamino (vi du, benzyloxycacbonylamino),
(55) nhém Ci alkylsulfonylamino (vi du, metylsulfonylamino, etylsulfonylamino),

(56) nhém Ce.14 arylsulfonylamino tuy y duge thé bang nhém Ci.s alkyl (vi dy,
phenylsulfonylamino, toluensulfonylamino),
(57) nhoém Ci alkyl tity y duoc halogen hoa,
(58) nhom Ca¢ alkenyl,
(59) nhéom Ca6 alkynyl,
(60) nhom Cs.10 xycloalkyl,
(61) nhom Cs.10 xycloalkenyl, va
(62) nhém Ce.14 aryl.
S6 phan tir thé trong “nhém hydrocacbon tiy y dugc th&” néu trén 13, vi du, tir 1
dén 5, t6t hon 1a tir 1 dén 3. Khi s6 phin tr thé 1 hai hogic 16n hon, thi cac phan tir thé
twong tmg c6 thé 1a giéng hodc khac nhau.
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Trong ban mo ta ndy, cac vi du v& “nhom di vong” (ké ca “nhém di vong” cla
“nhém di vong tiy ¥ duoc thé”) bao gdm (i) nhém di vong thom, (ii) nhém di vong
khong thom va (iii) nhém di vong ¢6 lién két cAu co tr 7 dén 10 canh, mdi nhoém chira,
lam nguyén cAu tao vong ngoai nguyén tir cacbon, tir 1 dén 4 nguyén tir khac loai duge
chon tir nguyén ti nito, nguyén tir luu huynh va nguyén tir oxy.

Trong ban mo ta nay, cac vi du vé “nhém di vong thom” (k& ca “nhém di vong
thom c6 tir 5 dén 14 canh”) bao gdm nhém di vong thom ¢6 tir 5 dén 14 canh (t&t hon 12
tir 5 dén 10 canh) chira, lam nguyén tir cAu tao vong ngoai nguyén tir cacbon, 1 dén 4
nguyén tir khac loai dugc chon tir nguyén tir nito, nguyén it luu huynh va nguyén tir oxy.

Céc vi du wu tién vé “nhém di vong thom” bao gdm cac nhém di vong thom don
vong c6 5 hodc 6 canh nhu thienyl, furyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, triazolyl, tetrazolyl,
triazinyl va tuong tu; va cac nhém di vong thom da vong (t6t hon 12 hai vong hogc ba
vong) dung hop c6 tir 8 dén 14 canh nhu benzothiophenyl, benzofuranyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzotriazolyl,
imidazopyridinyl, thienopyridinyl, furopyridinyl, pyrolopyridinyl, pyrazolopyridinyl,
oxazolopyridinyl, thiazolopyridinyl, imidazopyrazinyl, imidazopyrimidinyl,
thienopyrimidinyl, furopyrimidinyl, pyrolopyrimidinyl, pyrazolopyrimidinyl,
oxazolopyrimidinyl, thiazolopyrimidinyl, pyrazolotriazinyl, naphtho[2,3-b]thienyl,
phenoxathiinyl, indolyl, isoindolyl, 1H-indazolyl, purinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, carbazolyl, B-
carbolinyl, phenanthridinyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl va tuong
tu.

Trong ban mo ta ndy, cac vi du vé “nhém di vong khdng thom” (ké ca “nhom di
vong khong thom c6 tir 3 dén 14 canh”) bao gdbm nhém di vong khong thom c6 tir 3 dén
14 canh (tét hon 1a ¢6 tix 4 dén 10 canh) chia tir 1 dén 4 nguyén tr khéc loai dugc chon tir
nguyén tit nito, nguyén tir luu huynh va nguyén tir oxy lam nguyén tir cAu thanh vong
ngoai nguyén tr cacbon.

Céc vi du wu tién vé “nhém di vong khong thom” bao gbm cac nhém dj vong

khong thom don vong ¢6 tur 3 dén 8 canh nhu aziridinyl, oxiranyl, thiiranyl, azetidinyl,
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oxetanyl, thietanyl, tetrahydrothienyl, tetrahydrofuranyl, pyrolinyl, pyrolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl,
thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl,
dihydrothiopyranyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, azepanyl,
diazepanyl, azepinyl, oxepanyl, azocanyl, diazocanyl va twong tu; va

cac nhom di vong khong thom da vong (t6t hon 13 hai vong hogc ba vong) dung hop c6 tir
9 dén 14 canh nhu dihydrobenzofuranyl, dihydrobenzimidazolyl, dihydrobenzoxazolyl,
dihydrobenzothiazolyl, dihydrobenzisothiazolyl, dihydronaphtho[2,3-b]thienyl,
tetrahydroisoquinolyl, tetrahydroquinolyl, 4H-quinolizinyl, indolinyl, isoindolinyl,
tetrahydrothieno[2,3-c]pyridinyl, tetrahydrobenzazepinyl, tetrahydroquinoxaliny],
tetrahydrophenanthridinyl, hexahydrophenothiazinyl, hexahydrophenoxazinyl,
tetrahydrophthalazinyl, tetrahydronaphthyridinyl, tetrahydroquinazolinyl,
tetrahydrocinnolinyl, tetrahydrocarbazolyl, tetrahydro-@-carbolinyl, tetrahydroacrydinyl,
tetrahydrophenazinyl, tetrahydrothioxanthenyl, octahydroisoquinolyl va tuong tu.

Trong ban mo ta nay, t6t hon 1a cac vi du vé “nhém di vong c6 lién két cau co tir
7 dén 10 canh” bao gdm quinuclidinyl va 7-azabixyclo[2.2.1]heptanyl.

Trong ban mo ta nay, cac vi du v& “nhém di vong chira nito” bao gdm “nhém di
vong” chira it nhét mot nguyén t nito lam nguyén t cAu tao vong.

Trong ban mo ta nay, cac vi du vé “nhom di vong tily y duge thé” bao gdm nhom
di vong tly ¥ ¢6 (céc) phén tir thé duoc chon tir nhom phén tr thé A néu trén.

S6 phan tr thé trong “nhém di vong tiy y dugc thé” 13, vi du, 1 dén 3. Néu s6
phéan tir thé 12 hai hogc nhidu hon, thi phan tir thé twong tng c6 thé 1a giéng nhau hoic
khac nhau.

Trong ban mo ta ndy, cac vi du vé “nh6ém axyl” bao gdm nhém formyl, nhom
carboxy, nhom carbamoyl, nhom thiocarbamoyl, nhém sulfino, nhém sulfo, nhém
sulfamoyl va nhém phosphono, mdi nhém tiy ¥ ¢6 tir “1 hodc 2 phén tir thé duge chon tur
nhém Ci.6 alkyl, nhém Ca.6 alkenyl, nhém Cs.1 xycloalkyl, nhém Cs-10 xycloalkenyl,
nhém Ce.14 aryl, nhoém Cr.16 aralkyl, nhém di vong thom c6 tir 5 dén 14 canh, nhém di
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vong khong thom c6 tir 3 dén 14 canh, nhém amino va nhém mono- hodc di-Ci.6 alkyl-
amino, mdi trong s& cic nhém nay tiy y c6 tir 1 dén 3 phan tir thé dugc chon tir nguyén
tir halogen, nhém Ci.6 alkoxy tity ¥ dugc halogen hoa, nhém hydroxy, nhém nitro, nhom
Xyano, nhom amino va nhom carbamoyl”.

Céc vi du v& “nhém axyl” ciing bao gdbm nhém hydrocacbon-sulfonyl, nhom
heterocyclylsulfonyl, nhém hydrocacbon-sulfinyl va nhém heterocyclylsulfinyl.

O day, nhom hydrocacbon-sulfonyl nghia 12 nhom sulfonyl duoc lién két voi
nhém hydrocacbon, nhém heterocyclylsulfonyl nghia 1a nhém sulfonyl dugc lién két voi
nhém di vong, nhém hydrocacbon-sulfinyl nghia la nhém sulfinyl duoc lién két voi nhém
hydrocacbon va nhém heterocyclylsulfinyl nghia 1a nhém sulfinyl duoc lién két voi nhém
di vong.

Céc vi du wu tién vé “nhém axyl” bao gdm nhém formyl, nhém carboxy, nhém
C1.6 alkyl-cacbonyl, nhém Ca. alkenyl-cacbonyl (vi du, crotonoyl), nhom Cs-10
xycloalkyl-cacbonyl (vi du, xyclobutancacbonyl, xyclopentancacbonyl,
xyclohexancacbonyl, xycloheptancacbonyl), nhom Cs.-10 xycloalkenyl-cacbonyl (vi du, 2-
xyclohexenecacbonyl), nhém Cs.14 aryl-cacbonyl, nhém Cr.16 aralkyl-cacbonyl, nhém
heteroxyclylcacbonyl thom ¢6 tir 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom
c6 tir 3 dén 14 canh, nhém Ci.6 alkoxy-cacbonyl, nhém Cs.14 aryloxy-cacbonyl (vi du,
phenyloxycacbonyl, naphtyloxycacbonyl), nhom Cs.16 aralkyloxy-cacbonyl (vi du,
benzyloxycacbonyl, phenetyloxycacbonyl), nhém carbamoyl, nhém mono- hodc di-Ci6
alkyl-carbamoyl, nhém mono- hodc di-Cz.¢ alkenyl-carbamoyl (vi du, diallylcarbamoyl),
nhém mono- hodc di-Cs.10 xycloalkyl-carbamoyl (vi dy, xyclopropylcarbamoyl), nhém
mono- hoic di-Cs.14 aryl-carbamoyl (vi du, phenylcarbamoyl), nhém mono- hodc di-Cr.16
aralkyl-carbamoyl, nhém heteroxyclylcarbamoyl thom co tir 5 dén 14 canh (vi du,
pyridylcarbamoyl), nhém N-Ci.6 alkyl-N’,N’-di-Ci1.¢ alkylhydrazin-cacbonyl, nhom
thiocarbamoyl, nhém mono- hodc di-Ci-6 alkyl-thiocarbamoy! (vi du,
metylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Ca- alkenyl-
thiocarbamoyl (vi du, diallylthiocarbamoyl), nhém mono- hodc di-Cs-10 xycloalkyl-
thiocarbamoyl (vi du, xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhom
mono- hodc di-Ce.14 aryl-thiocarbamoyl (vi dy, phenylthiocarbamoyl), nhém mono- hodc

di-Cr.16 aralkyl-thiocarbamoyl (vi du, benzylthiocarbamoyl, phenetylthiocarbamoyl),
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nhdém heterocyclylthiocarbamoyl thom ¢6 tir 5 dén 14 canh (vi du, pyridylthiocarbamoyl),
nhém sulfino, nhém Ci.6 alkylsulfinyl (vi dy, metylsulfinyl, etylsulfinyl), nhém sulfo,
nhém Ci. alkylsulfonyl, nhém Ce.14 arylsulfonyl, nhém phosphono va nhdm mono- hodc
di-C1.¢ alkylphosphono (vi dy, dimetylphosphono, dietylphosphono,
diisopropylphosphono, dibutylphosphono).

Trong ban mo ta ndy, cac vi du vé “nhém amino tiy y dugc thé” bao gdm nhoém
amino tuy y c6 “1 hodc 2 phan tir thé dugc chon tir nhém Ci. alkyl, nhom Ca- alkenyl,
nhom Cs.10 xycloalkyl, nhém Ce.14 aryl, nhém Cr.1 aralkyl, nhém Ci.¢ alkyl-cacbonyl,
nhém Cé.14 aryl-cacbonyl, nhom Cr.16 aralkyl-cacbonyl, nhém heteroxyclylcacbonyl thom
6 tir 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom ¢ tir 3 dén 14 canh, nhém
Ci-6 alkoxy-cacbonyl, nhém di vong thom ¢4 tir 5 dén 14 canh, nhom carbamoyl, nhoém
mono- hodc di-C1.6 alkyl-carbamoyl, nhém mono- hodc di-Cr-16 aralkyl-carbamoyl, nhém
C1-6 alkylsulfonyl va nhom Cg.14 arylsulfonyl, mdi trong sd ching tly ¥ ¢6 tir 1 dén 3
phén tit thé dugc chon tir nhém phén tir thé A,

Céc vi du vu tién vé& nhém amino ty y duge thé bao gdm nhém amino, nhém
mono- hodc di-(tly ¥ duoc halogen hoa Ci.6 alkyl)amino (vi du, metylamino,
triflometylamino, dimetylamino, etylamino, dietylamino, propylamino, dibutylamino),
nhém mono- hodc di-Ca.s alkenylamino (vi du, diallylamino), nhém mono- hodc di-Cs.10
xycloalkylamino (vi dy, xyclopropylamino, Xyclohexylamino), nh6m mono- hodc di-Ce-14
arylamino (vi du, phenylamino), nhém mono- hodc di-C7.16 aralkylamino (vi du,
benzylamino, dibenzylamino), nhém mono- hogc di-(tuy ¥ dugc halogen hoa Ci.6 alkyl)-
cacbonylamino (vi du, axetylamino, propionylamino), nhém mono- hodc di-Ce-14 aryl-
cacbonylamino (vi dy, benzoylamino), nhém mono- hoéc di-Cr-16 aralkyl-cacbonylamino
(vi du, benzylcacbonylamino), nhém mono- hogc di- heteroxyclylcacbonylamino thom ¢6
tr 5 dén 14 canh (vi du, nicotinoylamino, isonicotinoylamino), nhém mono- hoac di-
heteroxyclylcacbonylamino khong thom ¢6 tir 3 dén 14 canh (vi du,
piperidinylcacbonylamino), nhém mono- hogc di-Ci.¢ alkoxy-cacbonylamino (vi du, tert-
butoxycacbonylamino), nhém heteroxyclylamino thom ¢o tir 5 dén 14 canh (vi du,
pyridylamino), nhém carbamoylamino, nhém (mono- hogc di-Ci.6 alkyl-
carbamoyl)amino (vi du, metylcarbamoylamino), nhém (mono- hogc di-C.16 aralkyl-

carbamoyl)amino (vi du, benzylcarbamoylamino), nhém Ci. alkylsulfonylamino (vi dy,
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metylsulfonylamino, etylsulfonylamino), nhém Ce-14 arylsulfonylamino (vi dy,
phenylsulfonylamino), nhém (Ci.s alkyl)(Ci.s alkyl-cacbonyl)amino (vi dy, N-axetyl-N-
metylamino) va nhém (Ci- alkyl)(Cs.14 aryl-cacbonyl)amino (vi dy, N-benzoyl-N-
metylamino).

Trong ban mo ta nay, cac vi du v& “nhom carbamoyl tlly y dugc thé” bao gdm
nhom carbamoyl tiy ¥ c6 “1 hoac 2 phén tir thé dugc chon tir nhém Ci. alkyl, nhém Ca-s
alkenyl, nhém Cs.10 xycloalkyl, nhom Cs.14 aryl, nhém Cr.16 aralkyl, nhém Ci. alkyl-
cacbonyl, nhém Ce.14 aryl-cacbonyl, nhém Cr.16 aralkyl-cacbonyl, nhom
heteroxyclylcacbonyl thom ¢6 tir 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom
6 tir 3 dén 14 canh, nhom Ci1.6 alkoxy-cacbonyl, nhém di vong thom c6 tir 5 dén 14 canh,
nhém carbamoyl, nhém mono- hodc di-C1.s alkyl-carbamoyl va nhém mono- hodc di-Cs.
16 aralkyl-carbamoyl, mdi trong s6 ching tly ¥ ¢6 tir 1 dén 3 phan tir thé dugc chon tir
nhém phan ti thé A”.

Céc vi du wu tién vé& nhom carbamoyl tiy ¥ dugce thé bao gdm nhém carbamoyl,
nhém mono- hodc di-Ci.s alkyl-carbamoyl, nhém mono- hodc di-Ca.¢ alkenyl-carbamoyl
(vi du, diallylcarbamoyl), nhém mono- hodc di-Cs-10 xycloalkyl-carbamoyl (vi du,
xyclopropylcarbamoyl, xyclohexylcarbamoyl), nhém mono- hodc di-Cs-14 aryl-carbamoyl
(vi dy, phenylcarbamoyl), nhdm mono- hoéc di-C.16 aralkyl-carbamoyl nhém, nhom
mono- hodc di-Ci.¢ alkyl-cacbonyl-carbamoyl (vi du, axetylcarbamoyl,
propionylcarbamoyl), nhém mono- hogc di-Ce-14 aryl-cacbonyl-carbamoyl (vi du,
benzoylcarbamoyl) va nhém heteroxyclylcarbamoyl thom c6 tir 5 dén 14 canh (vi dy,
pyridylcarbamoyl).

Trong ban m6 ta nay, cac vi du vé “nhdm thiocarbamoyl tiy y dugc thé” bao
g6m nhém thiocarbamoyl tity ¥ ¢6 “1 hodc 2 phén tir thé duge chon tir nhom Ci. alkyl,
nhém Ca.6 alkenyl, nhém Cs.10 xycloalkyl, nhom Cs.14 aryl, nhém Cr.16 aralkyl, nhém Ci.¢
alkyl-cacbonyl, nhém Ce.14 aryl-cacbonyl, nhém Cr.1¢ aralkyl-cacbonyl, nhém
heteroxyclylcacbonyl thom ¢6 tir 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom
c6 tr 3 dén 14 canh, nhém Ci.¢ alkoxy-cacbonyl, nhém di vong thom ¢6 tir 5 dén 14 canh,
nhom carbamoyl, nhém mono- hoic di-C1. alkyl-carbamoyl va nhém mono- hoéc di-Cs-
16 aralkyl-carbamoyl, mdi trong s6 ching tly v ¢6 tir 1 dén 3 phén tir thé dugc chon tir
nhém phdn tir thé A”.
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Céc vi du uu tién vé& nhém thiocarbamoyl tily y dugc thé bao gdbm nhém
thiocarbamoyl, nhém mono- hodc di-C1. alkyl-thiocarbamoyl (vi dy,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl, dietylthiocarbamoyl, N-
etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Ca- alkenyl-thiocarbamoyl (vi du,
diallylthiocarbamoyl), nhém mono- hodc di-Cs.10 xycloalkyl-thiocarbamoy! (vi du,
xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhém mono- hogc di-Ce-14 aryl-
thiocarbamoyl (vi du, phenylthiocarbamoyl), nhém mono- hogc di-Cr-16 aralkyl-
thiocarbamoyl (vi du, benzylthiocarbamoyl, phenetylthiocarbamoy1), nhém mono- hodc
di-C.¢ alkyl-cacbonyl-thiocarbamoyl (vi duy, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hodc di-Ce-14 aryl-cacbonyl-thiocarbamoyl (vi du,
benzoylthiocarbamoyl) va nhém heteroxyclylthiocarbamoyl thom ¢6 tir 5 dén 14 canh (vi
dy, pyridylthiocarbamoy]l).

Trong ban md ta nay, cac vi du vé “nhém sulfamoyl tiry y duge thé&” bao gdm
nhém sulfamoyl tuy ¥ c6 “1 hodc 2 phén tir thé dugc chon tir nhém Ci. alkyl, nhém Ca-
alkenyl, nhém Cs-10 Xycloalkyl, nhém Cs.14 aryl, nhém Cr.16 aralkyl, nhom Ci-¢ alkyl-
cacbonyl, nhém Cé.14 aryl-cacbonyl, nhom Cr.16 aralkyl-cacbonyl, nhom
heteroxyclylcacbonyl thom ¢6 tir 5 dén 14 canh, nhém heteroxyclylcacbonyl khong thom
6 tir 3 dén 14 canh, nhom Ci alkoxy-cacbonyl, nhém di vong thom c6 tir 5 dén 14 canh,
nhém carbamoyl, nhém mono- hogc di-Ci.6 alkyl-carbamoyl va nh6ém mono- hoac di-Cr.
16 aralkyl-carbamoyl, mdi trong s6 chiing tly ¥ ¢6 tir 1 dén 3 phan tir thé dugc chon tur
nhom phén tir thé A”.

Céc vi du uu tién vé& nhom sulfamoyl tiy ¥ dugce thé bao gdbm nhém sulfamoyl,
nhém mono- hodc di-Ci.6 alkyl-sulfamoyl (vi du, metylsulfamoyl, etylsulfamoyl,
dimetylsulfamoyl, dietylsulfamoyl, N—etyl-N-metylsquamoyl), nhém mono- hodc di-Ca-6
alkenyl-sulfamoyl (vi dy, diallylsulfamoyl), nhém mono- hodc di-Cs-10 xycloalkyl-
sulfamoy! (vi du, xyclopropylsulfamoyl, xyclohexylsulfamoyl), nh6m mono- hodc di-Ce-
14 aryl-sulfamoyl (vi dy, phenylsulfamoyl), nhém mono- hodc di-Cr-16 aralkyl-sulfamoyl
(vi du, benzylsulfamoyl, phenetylsulfamoyl), nhém mono- hodc di-Ci-s alkyl-cacbonyl-
sulfamoyl (vi du, axetylsulfamoyl, propionylsulfamoyl), nhém mono- hoac di-Ce.14 aryl-
cacbonyl-sulfamoyl (vi du, benzoylsulfamoyl) va nhém heteroxyclylsulfamoyl thom c6

tir 5 dén 14 canh (vi du, pyridylsulfamoyl).
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Trong ban mo ta ndy, cac vi du vé “nh6ém hydroxy tily y dugc thé” bao gdm
nhém hydroxyl tuy y co “phan tir thé dugc chon tir nhém Ci alkyl, nhom Ca- alkenyl,
nhém Cs.10 xycloalkyl, nhém Ce.14 aryl, nhom Cr.16 aralkyl, nhém Ci.6 alkyl-cacbonyl,
nhém Ce.14 aryl-cacbonyl, nhém Cr.16 aralkyl-cacbonyl, nhém heteroxyclylcacbonyl thom
c6 tir 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom co tir 3 dén 14 canh, nhém
C1-6 alkoxy-cacbonyl, nhém di vong thom ¢6 tir 5 dén 14 canh, nhom carbamoyl, nhom
mono- hoidc di-Ci.¢ alkyl-carbamoyl, nhdm mono- hodc di-Cs.16 aralkyl-carbamoyl, nhém
C1-6 alkylsulfonyl va nhém Ce.14 arylsulfonyl, mdi trong s ching tlly ¥ ¢6 tir 1 dén 3
phén tir thé dwoc chon tir nhém phan tir thé A”.

Céc vi du vu tién vé& nhém hydroxy tiry ¥ dugc thé bao gdm nhém hydroxy,
nhém C. alkoxy, nhom Ca.¢ alkenyloxy (vi du, allyloxy, 2-butenyloxy, 2-pentenyloxy,
3-hexenyloxy), nhém Cs-19 xycloalkyloxy (vi du, xyclohexyloxy), nhém Cs-14 aryloxy (vi
du, phenoxy, naphtyloxy), nhém Cr.16 aralkyloxy (vi dy, benzyloxy, phenetyloxy), nhém
C1.6 alkyl-cacbonyloxy (vi du, axetyloxy, propionyloxy, butyryloxy, isobutyryloxy,
pivaloyloxy), nhém Cé.14 aryl-cacbonyloxy (vi dy, benzoyloxy), nhém Cr.16 aralkyl-
cacbonyloxy (vi du, benzylcacbonyloxy), nhom heteroxyclylcacbonyloxy thom c6 tir 5
dén 14 canh (vi du, nicotinoyloxy), nhém heteroxyclylcacbonyloxy khong thom co tir 3
dén 14 canh (vi du, piperidinylcacbonyloxy), nhom Ci.¢ alkoxy-cacbonyloxy (vi du, tert-
butoxycacbonyloxy), nhom heteroxyclyloxy thom c6 tir 5 dén 14 canh (vi dy,
pyridyloxy), nhém carbamoyloxy, nhém Ci. alkyl-carbamoyloxy (vi du,
metylcarbamoyloxy), nhom Cr.16 aralkyl-carbamoyloxy (vi du, benzylcarbamoyloxy),
nhém C1. alkylsulfonyloxy (vi dy, metylsulfonyloxy, etylsulfonyloxy) va nhom Ce-14
arylsulfonyloxy (vi du, phenylsulfonyloxy).

Trong ban mo ta nay, cac vi du vé “nhém sulfanyl tiy y duoc thé” bao gdm
nhom sulfanyl tiry y ¢6 “phan tir thé dugc chon tir nhom Cir. alkyl, nhém Ca- alkenyl,
nhém Cs.1o xycloalkyl, nhém Ce.14 aryl, nhém Cr.16 aralkyl, nhém Ci.6 alkyl-cacbonyl,
nhom Ce.14 aryl-cacbonyl va nhom di vong thom ¢6 tr 5 dén 14 canh, mdi trong s ching
thy y ¢6 tir 1 dén 3 phén tir thé duge chon tir nhom phén tir thé A” va nhom sulfanyl dugc
halogen hoa.

Céc vi du vu tién vé& nhém sulfanyl tiry ¥ duge thé bao gdm nhém sulfanyl (-SH),
nhém C1. alkylthio, nhém Ca. alkenylthio (vi dy, allylthio, 2-butenylthio, 2-pentenylthio,
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3-hexenylthio), nhém Cs.10 xycloalkylthio (vi du, xyclohexylthio), nhém Cs.14 arylthio (vi
du, phenylthio, naphtylthio), nhém Cr.16 aralkylthio (vi du, benzylthio, phenetylthio),
nhém C1. alkyl-cacbonylthio (vi dy, axetylthio, propionylthio, butyrylthio, isobutyrylthio,
pivaloylthio), nhom Ce.14 aryl-cacbonylthio (vi dy, benzoylthio), nhém c6 tir 5 dén 14
canh aromatic heteroxyclylthio (vi du, pyridylthio) va nhém thio dwoc halogen héa (vi du,
pentaflothio).

Trong ban mo ta nay, cac vi du vé “nhém silyl thy y dugc thé” bao gbm nhoém
silyl tiy y ¢6 “1 dén 3 phan tr thé dugc chon tr nhom Cis alkyl, nhém Cz.6 alkenyl,
nhém Cs.10 xycloalkyl, nhém Cé.14 aryl va nhém Cr.16 aralkyl, mdi trong sb chiing tly y
c6 tir 1 dén 3 phan tr thé duoc chon tir nhom phan tir thé A”.

Céc vi du wu tién v& nhom silyl tiy y dugc thé bao gdm nhom tri-C6 alkylsilyl
(vi dy, trimetylsilyl, tert-butyl(dimetyl)silyl.

Trong ban mo ta nay, cic vi du vé “vong hydrocacbon” bao gbm vong
hydrocacbon thom Ce.14, C3-10 Xycloalkan va Cs-10 xycloalken.

Trong ban mo ta nay, cac vi du vé “vong hydrocacbon thom Cs.14” bao gbm

benzen va naphtalen.

Trong ban mé ta nay, cac vi du v& “Cs.10 xycloalkan” bao gdm xyclopropan,
xyclobutan, xyclopentan, xyclohexan, xycloheptan va xyclooctan.

Trong ban m6 ta nay, cic vi du v& “Cs.10 xycloalken” bao gdm xyclopropen,
xyclobuten, xyclopenten, xyclohexen, xyclohepten va xycloocten.

Trong ban mé ta nay, cac vi du vé “di vong” bao gbm di vong thom va di vong
khong thom, mbi chét chtra, 1am nguyén tir chu tao vong ngoai nguyén tir cacbon, 1 dén 4
nguyén tr khéc loai duge chon tir nguyén tir nito, nguyén i luu huynh va nguyén tir oxy.

Trong ban mo ta nay, cac vi du vé “di vong thom” bao gdm di vong thom c6 tir 5
dén 14 canh (t6t hon 1a tr 5 dén 10 canh) chtra, 1am nguyén tir cAu tao vong ngoai nguyén
tir cacbon, 1 dén 4 nguyén tir khac loai dwgc chon tir nguyén tir nito, nguyén ttr luu huynh
va nguyén fir oxy. Tét hon 1a cac vi du vé “di vong thom” bao gbm di vong thom don
vong 5 hodc 6 canh nhu thiophen, furan, pyrol, imidazol, pyrazol, thiazol, isothiazol,
oxazol, isoxazol, pyridin, pyrazin, pyrimidin, pyridazin, 1,2,4-oxadiazol, 1,3,4-oxadiazol,

1,2,4-thiadiazol, 1,3,4-thiadiazol, triazol, tetrazol, triazin va tuong tu; va
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di vong thom da vong dung hop (t6t hon 12 hai hodc ba vong) c6 tir 8 dén 14 canh nhu
benzothiophen, benzofuran, benzimidazol, benzoxazol, benzisoxazol, benzothiazol,
benzisothiazol, benzotriazol, imidazopyridin, thienopyridin, furopyridin, pyrolopyridin,
pyrazolopyridin, oxazolopyridin, thiazolopyridin, imidazopyrazin, imidazopyrimidin,
thienopyrimidin, furopyrimidin, pyrolopyrimidin, pyrazolopyrimidin, oxazolopyrimidin,
thiazolopyrimidin, pyrazolopyrimidin, pyrazolotriazin, naphto[2,3-b]thiophen,
phenoxathiin, indol, isoindol, 1H-indazol, purin, isoquinolin, quinolin, phthalazin,
naphtyridin, quinoxalin, quinazolin, xinolin, carbazol, B-carbolin, phenanthridin, acridin,
phenazin, phenothiazin, phenoxazin va tuong tu.

Trong ban md ta nay, cac vi du vé “di vong khdng thom” bao gbm di vong khong
thom c6 tr 3 dén 14 canh (6t hon 1a tir 4 dén 10 canh) chtra, lam nguyén tr chu tao vong
ngoai nguyén tir cacbon, 1 dén 4 nguyén tr khac loai dugc chon tir nguyén t nito,
nguyén tir luu huynh va nguyén tir oxy. Tét hon 1a cac vi du vé “di vong khong thom”
bao gdbm di vong khong thom don vong c6 tir 3 dén 8 canh nhu aziridin, oxiran, thiiran,
azetidin, oxetan, thietan, tetrahydrothiophen, tetrahydrofuran, pyrolin, pyrolidin,
imidazolin, imidazolidin, oxazolin, oxazolidin, pyrazolin, pyrazolidin, thiazolin,
thiazolidin, tetrahydroisothiazol, tetrahydrooxazol, tetrahydroisoxazol, piperidin,
piperazin, tetrahydropyridin, dihydropyridin, dihydrothiopyran, tetrahydropyrimidin,
tetrahydropyridazin, dihydropyran, tetrahydropyran, tetrahydrothiopyran, morpholin,
thiomorpholin, azepan, diazepan, azepin, azoxan, diazoxan, oxepan va tuong tu; va
di vong khong thom da vong dung hop (t6t hon 12 hai hogc ba vong) tir 9 dén 14 canh nhu
dihydrobenzofuran, dihydrobenzimidazol, dihydrobenzoxazol, dihydrobenzothiazol,
dihydrobenzisothiazol, dihydronaphto[2,3-b]thiophen, tetrahydroisoquinolin,
tetrahydroquinolin, 4H-quinolizin, indolin, isoindolin, tetrahydrothieno[2,3-c]pyridin,
tetrahydrobenzazepin, tetrahydroquinoxalin, tetrahydrophenanthridin,
hexahydrophenothiazin, hexahydrophenoxazin, tetrahydrophthalazin,
tetrahydronaphtyridin, tetrahydroquinazolin, tetrahydroxinolin, tetrahydrocarbazol,
tetrahydro-pB-carbolin, tetrahydroacridin, tetrahydrophenazin, tetrahydrothioxanthen,

octahydroisoquinolin va tuwong tu.

1
A

Trong ban md ta ndy, cac vi du vé “di vong chira nito” bao gom di vong chia it

nhit mot nguyén t nito lam nguyén tir cau tao vong, tir trong so céc “di vong”.
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Trong ban mo t4 nay, cac vi du vé “nhém Cs.¢ xycloalkyl” bao gdm xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl.

Trong ban mo t4 ndy, cac vi du vé “nhom mono- hodc di-Ci- alkylamino™ bao
gdm metylamino, dimetylamino, etylamino, dietylamino, propylamino, isopropylamino,
butylamino, isobutylamino, sec-butylamino, tert-butylamino, pentylamino,
isopentylamino, neo-pentylamino, 1-etylpropylamino, hexylamino, isohexylamino, 1,1-
dimetylbutylamino, 2,2-dimetylbutylamino, 3,3-dimetylbutylamino, 2-etylbutylamino va
tuong tu.

Dinh nghia mdi ky tu trong cong thue (I) dwoc gidi thich chi tiét sau day.

R!1a nhém Ci.6 alkyl tiy y duge thé, nhém mono- hoic di-Ci. alkylamino tiy y
duoc thé, nhém Cs. xycloalkyl tiy ¥ duge thé, hoac nhom di vong khong thom ¢6 tir 3
dén 14 canh tuy ¥ dugc thé.

Céc vi du vé phn tir thé ciia “nhém Ci.6 alkyl thy y duoc thé”, “nhém mono-
hodc di-Ci.6 alkylamino tiy y duoc thé”, “nhom Cs. xycloalkyl tuy y dugc thé” va “nhém
di vong khong thom c6 tir 3 dén 14 canh tiy y dugc thé” néu trén bao gdm céc phan tir
thé duoc chon tir nhém phan tir thé A. S6 phan tir thé tt hon 1a tir 1 dén 3. Khi s6 phén tir
thé 12 2 hodic 16n hon, cc phan tir thé twong tmg 6 thé giéng hoic khéc nhau.

R! t6t hon 12
(1) nhém Ci.¢ alkyl tily ¥ dugc thé (vi du, metyl, etyl),

(2) nhém mono- hodc di-Ci alkylamino tay y duge thé (vi dy, dimetylamino), hogc
(3) nhom Cs. xycloalkyl tiy y duogc thé (vi du, xyclopropyl).

R! t6t hon nita 1a
(1) nhém Ci6 alkyl (vi du, metyl, etyl),

(2) nhém mono- hodc di-Ci-6 alkylamino (vi dy, dimetylamino), hodc
(3) nhém Cs.6 xycloalkyl (vi du, xyclopropyl).

R! con t6t hon nita 1a
(1) nhém Ci6 alkyl (vi du, metyl, etyl), hodc
(2) nhém mono- hogc di-C1. alkylamino (vi du, dimetylamino).

R? 13 nguyén tir hydro, nguyén tit flo, nhém Ci.6 alkyl tuy y dugc thé, hodc nhém
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C3-6 xycloalkyl tiy y duoc thé.

Céc vi du v& phin tir thé ctia “nhom Ciu alkyl tily y dugc thé” va “nhém Cs-
xycloalkyl tuy y dugc thé” néu trén bao gdm céc phén tir thé dugc chon tir nhom phan tix
thé A. S6 phan tir thé tét hon 1a tir 1 dén 3. Khi s6 phén tir thé 1a 2 hodc 16n hon, cac phan
tir thé tuong g c6 thé gibng hodc khac nhau.

R? t6t hon 13
(1) nguyén ti hydro,

(2) nguyén ti flo, hodc
(3) nhém C1.6 alkyl tity ¥ dwoc thé (vi du, metyl).

R2 t6t hon nita 1a

(1) nguyén t hydro,
(2) nguyén tir flo, hodc
(3) nhom Ci.s alkyl (vi du, metyl).

R? con tbt hon nita 14
(1) nguyén tr hydro, hodc
(2) nguyén tt flo.

R3 12 nhém axyl, nhém Ci. alkyl tity ¥ duge thé, nhém Cs.¢ xycloalkyl tily y
duoc thé, nhom Ce.14 aryl tiry ¥ duge thé, nhom di vong khong thom ¢6 tir 3 dén 14 canh
tlly ¥ duoc thé, hodc nhém di vong thom c6 tix 5 dén 14 canh tiry ¥ duoc the.

Céc vi du v& phin tir thé ciia “nhém Ci.6 alkyl tily ¥ dugc thé”, “nhém Cs.6
xycloalkyl tuy y dugc thé”, “nhom Ce.14 aryl tiy ¥ dugc thé”, “nhom di vong khong thom
c6 tir 3 dén 14 canh ty v duoc thé” va “nhém di vong thom c6 tir 5 dén 14 canh thy ¥
dugc thé” néu trén bao gdm céc phén tir thé duoc chon tir nhém phan t thé A. S6 phan tr
thé t&t hon 1a tir 1 dén 3. Khi sé phan tir thé 12 2 hodc 16n hon, cac phan tir thé twong Gmg
c6 thé gidng hozc khac nhau.

R3 &t hon 12 nhém axyl.

R? t6t hon nita 1a
(1) nhém Ci.6 alkyl-cacbonyl tiry y dugc thé (vi dy, 2-metylpropanoyl, 2,2-
dimetylpropanoyl, butanoyl, 2-metylbutanoyl),
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(2) nhom Ci¢ alkoxy-cacbonyl tuy y duoc thé (vi dy, etoxycacbonyl, tert-
butoxycacbonyl),

(3) nhom Cs.10 xycloalkyl-cacbonyl tiy y duge thé (gbc Cs-10 xycloalkyl ctia nhém Cs.10
xycloalkyl-cacbonyl c6 li€n két cau thy ¥ (vi du, xyclopropylcacbonyl,
xyclobutylcacbonyl, bixyclo[1.1.1]pentan-1-ylcacbonyl)),

(4) nhom heteroxyclylcacbonyl khong thom ¢6 tir 3 dén 14 canh tiy ¥ dugc thé (t6t hon
12 nhém heteroxyclylcacbonyl khong thom don vong co tir 3 dén 8 canh (vi duy,
oxetanylcacbonyl, tetrahydrofurylcacbonyl, azetidinylcacbonyl)),

(5) nhém mono- hodc di-C1.s alkyl-carbamoyl tuy y dugc thé (vi dy, dimetylcarbamoyl),
(6) nhém N-C1.¢ alkyl-N-C1.s alkoxy-carbamoyl tiry y dugc thé (vi du, N-metyl-N-
metoxycarbamoyl), hodc
(7) nhém N-Ci.6 alkyl-N,N’-di-C1.6 alkylhydrazin-cacbonyl (vi du, N-metyl-N’,N’-
dimetylhydrak&marbonyl).
R? con tot hon nita 14

(1) nhém Ci.¢ alkyl-cacbonyl (vi du, 2-metylpropanoyl, 2,2-dimetylpropanoyl, butanoyl,
2-metylbutanoyl) tuy y duoc thé bang 1 dén 3 phan tr thé duogc chon tir

(a) nguyén tir halogen (vi du, nguyén t flo),

(b) nhém hydroxy, va

(¢) nhom xyano,
(2) nhoém Ci1. alkoxy-cacbonyl (vi du, etoxycacbonyl, tert-butoxycacbonyl),
(3) nhom Cs.10 xycloalkyl-cacbonyl (gbe Cs-10 xycloalkyl cua nhom Cs.10 xycloalkyl-
cacbonyl c6 lién két cau thy v (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) tuy y dugc thé bing 1 dén 3 phan tir thé duoc chon
tur

(a) nguyén ti halogen (vi du, nguyén tur flo),

(b) nhém hydroxy,

(c) nhom xyano, va

(d) nhém Ci6 alkyl (vi dy, metyl),

(4) nhém heteroxyclylcacbonyl khong thom co tir 3 dén 14 canh (t6t hon 12 nhém
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heteroxyclylcacbonyl khéng thom don vong c6 tir 3 dén 8 canh (vi du, oxetanylcacbonyl,
tetrahydrofurylcacbonyl, azetidinylcacbonyl)) tiy y duoc thé bing 1 dén 3 phan tir thé

dugc chon tir

(a) nguyén tr halogen (vi dy, nguyén tir flo),

(b) nhém hydroxy, va

(¢) nhém Cr.6 alkyl (vi dy, metyl),
(5) nhém mono- hogc di-Ci.¢ alkyl-carbamoyl (vi du, dimetylcarbamoyl),
(6) nhém N-Ci6 alkyl-N-C1.¢ alkoxy-carbamoyl (vi dy, N-metyl-N-metoxycarbamoyl),
hoidc |
(7) nhém N-Ci.6 alkyl-N’,N’-di-C1.¢ alkylhydrazin-cacbonyl (vi du, N-metyl-N’,N’-
dimetylhydrak&marbonyl).

R? vAn tdt hon nita 13

(1) nhoém Ci.6 alkyl-cacbonyl (vi du, 2-metylpropanoyl, butanoyl) tiry y duoc thé bang 1
dén 3 nhom hydroxy,
(2) nhém Cs.10 xycloalkyl-cacbonyl (gdc Cs-10 xycloalkyl ctia nhom Cs.10 xycloalkyl-
cacbonyl ¢6 lién két cau thy v (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) tuy y dugc thé bang 1 dén 3 phén tir thé duoc chon
tur

(a) nguyén tir halogen (vi dy, nguyén tir flo), va

(b) nhéom hydroxy,
(3) nhém heteroxyclylcacbonyl khong thom don vong c6 tir 3 dén 8 canh (vi du,
oxetanylcacbonyl, tetrahydrofurylcacbonyl, azetidinylcacbonyl), hodc
(4) nhém mono- hogc di-Ci.¢ alkyl-carbamoyl (vi du, dimetylcarbamoy]I).

R? tham chi t6t hon nita 1

(1) nhém Ci.6 alkyl-cacbonyl (vi du, 2-metylpropanoyl) tuy y duoc thé bang 1 dén 3
nhom hydroxy,
(2) nhém Cs.10 xycloalkyl-cacbonyl (g6¢ Cs-10 xycloalkyl cia nhom Cs.1o xycloalkyl-
cacbonyl c6 lién két cau thy y (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) tiry y duoc thé bang 1 dén 3 phén tir thé duge chon
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tu

(a) nguyén tir halogen (vi du, nguyén tit flo), va

(b) nhom hydroxy,
(3) nhém heteroxyclylcacbonyl khong thom don vong c6 tir 3 dén 8 canh (vi dy,
oxetanylcacbonyl, azetidinylcacbonyl), hodc
(4) nhém mono- hogc di-Ci.6 alkyl-carbamoyl (vi du, dimetylcarbamoyl).

R? diic biét tot hon 1a

(1) nhém Ci.¢ alkyl-cacbonyl (vi du, 2-metylpropanoyl) tuy y dugc thé bang 1 dén 3
nhém hydroxy,

(2) nhém heteroxyclylcacbonyl khong thom don vong co tir 3 dén 8 canh (vi dy,

oxetanylcacbonyl, azetidinylcacbonyl), hodc
(3) nhém mono- hogc di-Ci.6 alkyl-carbamoyl (vi dy, dimetylcarbamoyl).

Vong A 1a vong hydrocacbon thom Ce.14 thy y dugc thé thém, hodc di vong thom
co tir 5 dén 14 canh tuy ¥ duoc thé thém.

Vong A tly y ¢6 (céc) phén tir thé ngoai vong -CHa-pyrolidin trong cong thirc (D).
Céc vi du v& phan tir thé bao gdm céc “phan tix thé” néu trén. S6 phan tir thé t6t hon 1a tir
1 dén 3. Khi s6 phan tir thé 12 2 hoic 16n hon, cac phan tr thé twong tmg ¢ thé gidng
hoic khac nhau.
Vong A t6t hon 14
(1) vong benzen tuy y duogc thé thém, hozc
(2) di vong thom c6 5 hodc 6 canh tuy y duoc thé thém (vi du, thiazol, pyridin).
Vong A t6t hon nita Ia
(1) vong benzen
con duoc thé bdi mot phan tir thé dwoc chon tir
(a) nhom Ce.14 aryl (vi dy, phenyl) tiy y duge thé bing 1 dén 3 phan tir thé dugc chon
tur
(i) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo, nguyén tir brom),
(ii) nhém Ci.6 alkyl tity ¥ duoc halogen hoa (vi du, metyl, diflometyl), va
(iii) nhém Ci.¢ alkoxy tiry ¥ dugc halogen hoa (vi du, metoxy, diflometoxy), va
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(b) nhém di vong thom co tr 5 dén 14 canh (t6t hon 1a nhém di vong thom 5 hodc 6
canh (vi du, pyridyl, pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl)) tily y dugc thé
bing 1 dén 3 phén tir thé dugc chon tir
(i) nhom Ci.6 alkyl (vi dy, metyl, etyl) thy ¥ dugc thé bang 1 dén 3 phan tir thé
duoc chon tir nguyén tir halogen (vi dy, nguyén tir flo) va nhém hydroxy,
(ii) nhom Ci alkoxy (vi du, metoxy),
(iii) nguyén tir halogen (vi du, nguyén tir flo, nguyén tir clo), va
(iv) nhém Ci.6 alkoxy-cacbonyl (vi du, etoxycacbonyl), va
tuy y dugce thé thém bang 1 dén 3 nguyén tir halogen (vi du, nguyén tit flo), hodc
(2) di vong thom c6 5 hodc 6 canh (vi dy, thiazol, pyridin) dugc thé thém bang mot nhém
Ce-14 aryl (vi du, phenyl) tuy y dugc thé bing 1 dén 3 nguyén tir halogen (vi du, nguyén tur
flo).
Vong A con t6t hon nita 13 vong benzen
duoc thé thém bing mot nhom Ce.14 aryl (vi du, phenyl) thy ¥ dugc thé bang 1 dén 3 phan
ttr thé duge chon tir
(i) nguyén tt halogen (vi dy, nguyén tir flo, nguyén tir clo), va
(ii) nhém Ci.6 alkyl tily y dugc halogen héa (vi dy, metyl, diflometyl), va
tuy y dugc thé thém bang 1 dén 3 nguyén tir halogen (vi dy, nguyén tit flo).
Vong A ddc biét t6t hon 13 vong benzen
duoc thé thém bang mot nhoém Ce.14 aryl (vi du, phenyl) tiy y dugc thé bing 1 dén 3 phan
tr thé duoc chon tir
(i) nguyén ti halogen (vi dy, nguyén tit flo), va
(ii) nhom Ci.6 alkyl (vi dy, metyl), va
tuy y dugce thé thém bang 1 dén 3 nguyén tir halogen (vi du, nguyén ti flo).
Lién quan dén vong pyrolidin cua hop chét (I), ciu tao dua trén nguyén tir cacbon
ma -NHSO,R! duge lién két vao va nguyén ti cacbon ma -CHa-vong A duogc lién két vao

t&t hon 14 dang cis. Nghia 13, t6t hon 1a hop cht (I) c6 cong thirc (IA) hogc (IB):
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o. .0 o
Ny N\
HNT R i R
F (A o, : F  (IB)
R2 | R2
N
RS/ R3/

trong d6 mdi ky ty duge xac dinh nhu & trén,

t6t hon nita 1a ¢6 cong thire (TA):

O\\S/O
HNT OR!
F (1A)
R2

/N

R3
trong do mdi ky tw dugc xéc dinh nhu ¢ trén.

Tét hon 1a cac vi du v& hop chit (I) bao gdm céc hop chét sau dy. C4c hop chit
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nay t6t hon 1a ¢6 céc cong thirc (IA) hodc (IB) néu trén, t6t hon nita 14 c6 cong thuc (TA).

[Hop chét A]
Hop chét (I) trong d6
R!1a

(1) nhém Ci.¢ alkyl tity ¥ duoc thé (vi du, metyl, etyl),

(2) nhém mono- hodc di-Ci.6 alkylamino tuy y dugc thé (vi du, dimetylamino), hogc
(3) nhom Cs. xycloalkyl tuy y dugc thé (vi du, xyclopropyl);

R?1a

(1) nguyén t hydro,

(2) nguyén tr flo, hodc

(3) nhém Ci.6 alkyl tity ¥ duge thé (vi dy, metyl);
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R3 1a

(1) nhom Ci alkyl-cacbonyl tiy y duoc thé (vi du, 2-metylpropanoyl, 2,2-
dimetylpropanoyl, butanoyl, 2-metylbutanoyl),

(2) nhoém Ci6 alkoxy-cacbonyl tuy y duoc thé (vi dy, etoxycacbonyl, tert-
butoxycacbonyl),

(3) nhom Cs.10 xycloalkyl-cacbonyl tiy y duge thé (g6c Cs-10 xycloalkyl ctia nhoém Cs.10
xycloalkyl-cacbonyl c6 li€n két cau thy ¥ (vi du, xyclopropylcacbonyl,
xyclobutylcacbonyl, bixyclo[1.1.1]pentan-1-ylcacbonyl)),

(4) nhom heteroxyclylcacbonyl khong thom ¢6 tir 3 dén 14 canh ty y dugc thé (6t hon
]a nhom heteroxyclylcacbonyl khong thom don vong ¢6 tur 3 dén 8 canh (vi dy,
oxetanylcacbonyl, tetrahydrofurylcacbonyl, azetidinylcacbonyl)),

(5) nhém mono- hodc di-Ci alkyl-carbamoyl tuy y dugc thé (vi du, dimetylcarbamoyl),
(6) nhém N-Cj6 alkyl-N-Ci.¢ alkoxy-carbamoyl tuy y dugc thé (vi du, N-metyl-N-
metoxycarbamoyl), hodc

(7) nhém N-Ci. alkyl-N’,N’-di-C1.¢ alkylhydrazin-cacbonyl (vi du, N-metyl-N’,N’-
dimetylhydrakémarbonyl); va

Vong A la

(1) vong benzen tiy y dugc thé thém, hodc

(2) di vong thom ¢6 5 hodc 6 canh tuy y duoc thé thém (vi dy, thiazol, pyridin).

[Hop chét B]
Hop chét (T) trong d6
R!la

(1) nhém Ci.6 alkyl (vi dy, metyl, etyl),

(2) nhém mono- hogc di-Ci.¢ alkylamino (vi du, dimetylamino), hodc
(3) nhém Cs.6 xycloalkyl (vi dy, xyclopropyl);

R? 1a

(1) nguyén tr hydro,

(2) nguyén ti flo, hoac

(3) nhom Ci.6 alkyl (vi du, metyl);
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R31a
(1) nhém Ci.6 alkyl-cacbonyl (vi du, 2-metylpropanoyl, 2,2-dimetylpropanoyl, butanoyl,
2-metylbutanoyl) tiy y dugc thé béng 1 dén 3 phan tr thé dugc chon tir

(a) nguyén tir halogen (vi du, nguyén tir flo),

(b) nhém hydroxy, va

(¢) nhém xyano,
(2) nhém Ci.6 alkoxy-cacbonyl (vi du, etoxycacbonyl, tert-butoxycacbonyl),
(3) nhoém Cs.10 xycloalkyl-cacbonyl (gbc Cs-10 xycloalkyl cia nhom Cs.10 xycloalkyl-
cacbonyl c6 lién két cau thy v (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) thy y dugc thé bing 1 dén 3 phén tir thé dugc chon
tu

(a) nguyén tir halogen (vi du, nguyén tir flo),

(b) nhém hydroxy,

(¢) nhém xyano, va

(d) nhom Ci alkyl (vi du, metyl),
(4) nhém heteroxyclylcacbonyl khong thom ¢ tir 3 dén 14 canh (t6t hon 13 nhém
heteroxyclylcacbonyl khong thom don vong ¢d tir 3 dén 8 canh (vi dy, oxetanylcacbonyl,
tetrahydrofurylcacbonyl, azetidinylcacbonyl)) tuy y dugc thé bang 1 dén 3 phén tir thé
duoc chon tr

(a) nguyén tir halogen (vi du, nguyén t flo),

(b) nhém hydroxy, va

(c) nhém Ci.6 alkyl (vi dy, metyl),
(5) nhém mono- hogc di-Ci.6 alkyl-carbamoyl (vi dy, dimetylcarbamoyl),
(6) nhém N-Ci6 alkyl-N-Ci.6 alkoxy-carbamoyl (vi du, N-metyl-N-metoxycarbamoyl),
hoac
(7) nhém N-C1.¢ alkyl-N’,N’-di-C1. alkylhydrazin-cacbonyl (vi dy, N-metyl-N’,N’-
dimetylhydrak&marbonyl); va
Vong A la

(1) vong benzen
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con duge thé boi mot phé‘ln tt thé dugc chon tir
(a) nhom Ce.14 aryl (vi dy, phenyl) tuy y duge thé bang 1 dén 3 phan tir thé duoc chon
tu
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén tir clo, nguyén tir brom),
(ii) nhém Ci alkyl tity y dugc halogen hoa (vi du, metyl, diflometyl), va
(iii) nhém C1.6 alkoxy tity y duge halogen hoa (vi du, metoxy, diflometoxy), va
(b) nhom di vong thom ¢o tir 5 dén 14 canh (t6t hon 1a nhém di vong thom 5 hogc 6
canh (vi du, pyridyl, pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl)) tury y duoc thé
bang 1 dén 3 phan tir thé dugc chon tir
(i) nhom Cius alkyl (vi dy, metyl, etyl) tiy y duge thé bang 1 dén 3 phan ti thé
duge chon tir nguyén tir halogen (vi du, nguyén tir flo) va nhém hydroxy,
(ii) nhom Ci alkoxy (vi du, metoxy),
(iii) nguyén tir halogen (vi du, nguyén tit flo, nguyén ti clo), va
(iv) nhém Ci.6 alkoxy-cacbonyl (vi du, etoxycacbonyl), va
tiy ¥ duge thé thém bing 1 dén 3 nguyén tir halogen (vi du, nguyén ti flo), hodc
(2) di vong thom ¢6 5 hodc 6 canh (vi du, thiazol, pyridin) dugc thé thém béng mot nhém
Ce-14 aryl (vi dy, phenyl) tuy y duoc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén tir
flo).

[Hop chét C]
Hop chét (T) trong d6
R!la

(1) nhém Ci.6 alkyl (vi dy, metyl, etyl),

(2) nhém mono- hodc di-Ci. alkylamino (vi dy, dimetylamino), hoac
(3) nhém Cs.6 xycloalkyl (vi dy, xyclopropyl);

R? la

(1) nguyén tir hydro, hodc

(2) nguyén tur flo;

R3 1a
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(1) nhém Ci6 alkyl-cacbonyl (vi dy, 2-metylpropanoyl, butanoyl) tuly ¥ dugc thé bang 1
dén 3 nhém hydroxy,

(2) nhém Cs.10 xycloalkyl-cacbonyl (g6c Cs-10 xycloalkyl cua nhom Cs.10 xycloalkyl-
cacbonyl c6 lién két cau tuy v (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) tuy y dugc thé bang 1 dén 3 phan tir thé duoc chon
tu

(a) nguyén tir halogen (vi dy, nguyén tir flo), va

(b) nhém hydroxy,
(3) nhém heteroxyclylcacbonyl khong thom don vong co tir 3 dén 8 canh (vi du,
oxetanylcacbonyl, tetrahydrofurylcacbonyl, azetidinylcacbonyl), hodc
(4) nhém mono- hodc di-Ci.¢ alkyl-carbamoyl (vi du, dimetylcarbamoyl); va
Vong A 1a vong benzen
duoc thé thém bang mot nhom Ce.14 aryl (vi dy, phenyl) thy y duoc thé bang 1 dén 3 phan
ttr thé dugc chon tir

(i) nguyén tt halogen (vi dy, nguyén tir flo, nguyén tir clo), va

(ii) nhém C16 alkyl tity y dugc halogen hoa (vi dy, metyl, diflometyl), va

tuy y dugce thé thém bing 1 dén 3 nguyén tir halogen (vi du, nguyén tit flo).

[Hop chét D]
Hop chét (I) trong d6
R'la

(1) nhém Ci.6 alkyl (vi du, metyl, etyl), hodc

(2) nhém mono- hodc di-Ci.s alkylamino (vi dy, dimetylamino);

R? 1a

(1) nguyén t hydro, hodc

(2) nguyén tr flo;

R3 1a

(1) nhém Ci.¢ alkyl-cacbonyl (vi dy, 2-metylpropanoyl) tiy y dugc thé bang 1 dén 3
nhom hydroxy,
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(2) nhom Cs.10 xycloalkyl-cacbonyl (g6¢ Cs.10 xycloalkyl cua nhom Cs.1o xycloalkyl-
cacbonyl c6 lién két cau tiy v (vi du, xyclopropylcacbonyl, xyclobutylcacbonyl,
bixyclo[1.1.1]pentan-1-ylcacbonyl)) tiy y duoc thé bing 1 dén 3 phan tir thé duoc chon
tu

(a) nguyén tir halogen (vi du, nguyén tir flo), va

(b) nhom hydroxy,
(3) nhém heteroxyclylcacbonyl khong thom don vong ¢6 tir 3 dén 8 canh (vi duy,
oxetanylcacbonyl, azetidinylcacbonyl), hodc
(4) nhém mono- hodc di-Ci6 alkyl-carbamoy! (vi du, dimetylcarbamoyl); va
Vong A 1a vong benzen
duoc thé thém bang mdt nhom Ce.14 aryl (vi du, phenyl) iy y duge thé bang 1 dén 3 phan
tt thé duge chon tir

(i) nguyén tix halogen (vi dy, nguyén tir flo), va

(i) nhom Cr.s alkyl (vi dy, metyl), va

tiy v dugc thé thém bang 1 dén 3 nguyén tir halogen (vi dy, nguyén tr flo).

[Hop chét E]
Hop chét (I) trong d6
R!la

(1) nhom Ci6 alkyl (vi dy, etyl), hodc

(2) nhém mono- hogc di-Ci.6 alkylamino (vi dy, dimetylamino);

R?1a

(1) nguyén tir hydro, hodc

(2) nguyén tu flo;

R31a

(1) nhém Ci. alkyl-cacbonyl (vi du, 2-metylpropanoyl) tuy y duoc thé bang 1 dén 3
nhém hydroxy,

(2) nhém heteroxyclylcacbonyl khong thom don vong ¢6 tir 3 dén 8 canh (vi dy,

oxetanylcacbonyl, azetidinylcacbonyl), hodc
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(3) nhém mono- hogc di-Ci.s alkyl-carbamoyl (vi du, dimetylcarbamoyl); va
Vong A 1a vong benzen
duoc thé thém bing mot nhém Ce.i4 aryl (vi du, phenyl) tily ¥ dugc thé bang 1 dén 3 phan
tt thé dugc chon tir
(i) nguyén tir halogen (vi dy, nguyén tir flo), va
(ii) nhém Ci.6 alkyl (vi du, metyl), va
tiy y dugc thé thém bang 1 dén 3 nguyén tir halogen (vi dy, nguyén ti flo).

Céc vi du cu thé v& hop chét (I) bao gdm cac hop chét cua cac vi du tir 1 dén 616
duogc d& cap bén dudi.

Cu thé, hop chét (I) tot hon 1a
N-[(2S,3R)-2-[(2,3"-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1 -((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit hogc mudi ctia né (Vi du 1);
N—{(2S,3R)-4,4-diﬂ0-1-(2-hydroxy-2-mety1pr0panoy1)-2-[(2,3',5'-triﬂo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}metansulfonamit hodc mubi ctia n6 (Vi du 2);
N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3",5-triflo[ 1,1 '-biphenyl]-3-
yDmetyl]pyrolidin-3-yl} etansulfonamit hodc mudi ctia n6 (Vi du 3);
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yD)metyl]-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yljetansulfonamit hodc mudi cta né (Vi du 5);
N-{(2S,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,3',5'-triflo[ 1,1 '-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia n6 (Vi du 56);
N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2- [(2,2',3'-triflo[ 1,1'-bipheny]]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia n6 (Vi du 66);
N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,2',5-triflo[ 1,1 '-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia né (Vi du 67);
N-{(2S,3R)-1-(bixyclo[1.1.1]pentan- 1-cacbonyl)-4,4-diflo-2-[(2,3',5"-triflo[ 1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit hodc mudi cta né (Vi du 87);
N-{(2S,3R)—4,4-diﬂo-1-((2R)-oxetan—2-cacbonyl)-2-[(2,3',5'-triﬂo[1,1'—bipheny1]-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit hodc mudi ctia n6 (Vi du 91);

N-[(2S,3R)-2-[(2,3'-diflo[1,1'"-biphenyl]-3-yl)mety1]-4,4-diflo-1-(2-
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metylpropanoyl)pyrolidin-3-yl]etansulfonamit hodc mudi cta n6 (Vi du 94);
N-{(28,3R)-1-(xyclopropancacbonyl)-4,4-diflo-2-[(2,3',5'-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia n6 (Vi du 144);
N-{(28,3R)-4,4-diflo-1-(2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia n6 (Vi du 146);
N-[(2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yD)metyl]-4,4-diflo-1-((1r,3 S)-3-floxyclobutan-
1-cacbonyl)pyrolidin-3-yl]etansulfonamit hodc mubi ciia n6 (Vi du 225);
N—{(28,3R,4S)—1-(xyclopropancacbonyl)-4-ﬂ0-2—[(2,3',5'-triﬂ0[1,1'—bipheny1]-3-
yDmetyl]pyrolidin-3-yl} etansulfonamit hodc mudi cta n6 (Vi du 236);
N-[(2S,3R,48)-4-flo-2-[(2-flo[ 1,1'-biphenyl]-3-yD)metyl]-1-((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit hogc mudi cta n6 (Vi du 302);
N-{(2S,3R)-4,4-diflo-1-((1r,3S)-3-floxyclobutan- 1-cacbonyl)-2-[(2,3",5'"-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mudi ctia né (Vi du 375);
N-{(2S,3R)-4,4-diflo-1-((1s,3R)-3-floxyclobutan- 1-cacbonyl)-2-[(2,3',5'-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl }etansulfonamit hodc mudi cta né (Vi du 380);
N-{(28,3R)-4,4-diflo-1-(3-floxyclobutan-1-cacbonyl)-2-[(2,3',5'-triflo[1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} metansulfonamit hodc mubi ctia né (Vi du 433);
N'-{(2S,3R)-1-(azetidin—1-cacbonyl)-4,4-diﬂo-2-[(2-ﬂ0-3'-metyl[1,1'-bipheny1]-3-
yDmetyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hogdc mudi ciia né (Vi du 443);
N-{(2S,3R,4S)-1-(azetidin- 1-cacbonyl)-4-flo-2-[(2,3',5'-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl} etansulfonamit hogc mudi ctia n6 (Vi du 450);
N-{(ZS,3R,4S)-1-(azetidin—1-cacbonyl)-4-ﬂo-2-[(2—ﬂo-3'-metyl[l,1'-bipheny1]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mudi cta né (Vi du 451);

(2S,3R,4S)—3-[(dimetylsulfamoyl)amino]-4-ﬂo-2-[(2-ﬂo-3'-metyl[1,1'—bipheny1]-3-
yl)mety1]-N,N-dimetylpyrolidin-1-carboxamit hogdc mudi ctia n6 (Vi du 459);
N'-[(2S,3R,48)-4-flo-2-[(2-flo-3'-metyl[1,1'-biphenyl]-3-yl)metyl]-1-(1-
hydroxyxyclobutan-1-cacbonyl)pyrolidin-3-yl]-N,N-dimetylsulfuric diamit hogc mudi
cua no (Vi du 462);

N'-{(2S,3R,48)-1-(azetidin-1-cacbonyl)-4-flo-2-[(2-flo-3'-metyl[ 1,1'-biphenyl]-3-
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yDmetyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hodc mudi ctia né (Vi du 463); hodc
N'-{(2S,3R)-4,4-diflo-1-[(2R)-oxetan-2-cacbonyl]-2-[(2,3',5-triflo[1,1'-bipheny1]-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hoac mudi cta né (Vi du 542).

Hop chét (I) dac biét tot hon 1a
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yD)metyl]-4,4-diflo-1-((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit hoac mubi ctia n6 (Vi du 1);
N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl1} etansulfonamit hogc mudi ctia n6 (Vi du 3);
N-[(28,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit hoéc mudi ctia n6 (Vi du 94);
N'-{(2S,3R)-1-(azetidin- 1-cacbonyl)-4,4-diflo-2-[(2-flo-3"-metyl[1,1'-biphenyl}-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hogc mudi cta nd (Vi du 443);
N-{(2S,3R,48)-1-(azetidin- 1-cacbonyl)-4-flo-2-[(2-flo-3'-metyl[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit hodc mudi cta n6 (Vi du 451);
(2S,3R.48)-3-[(dimetylsulfamoyl)amino]-4-flo-2-[(2-flo-3"-mety][ 1,1 '-biphenyl]-3-
yl)metyl]-N,N-dimetylpyrolidin-1-carboxamit hodc mubi ciia n6 (Vi du 459);
N'-{(28,3R,4S)-1-(azetidin—1-cacbonyl)-4-ﬂ0-2-[(2-ﬂo-3'-metyl[l,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hodc mudi ctia né (Vi du 463); hodc
N'-{(28,3R)-4,4-diflo-1-[(2R)-oxetan-2-cacbonyl]-2-[(2,3',5-triflo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hogc mudi ciia né (Vi du 542).

Péi véi mudi ctia hop chét ¢ cong thire (I), mubi duge dung dugc wu tién hon,
va cac vi du vé& mudi nay bao gém mubi bazo vo co, mudi bazo hitu co, mudi axit vo co,
mudi axit hitu co, mudi amino axit c¢6 tinh axit hodc bazo va tuong tu.

Tét hon 14 céc vi du v& mudi bazo vo co bao gdm mudi kim loai kiém nhu muébi
natri, mudi kali va twong tu, mubi kim loai kidm thd nhu mudi canxi, mubi magie va
tuong tu, mudi nhdm, mudi amoni va twong tur.

Tét hon 14 cac vi du v& mubi bazo hitu co bao gdm mubi cia trimetylamin,
trietylamin, pyridin, picolin, etanolamin, dietanolamin, trietanolamin,

trometamin|[tris(hy droxymetyl)metylamin)], tert-butylamin, xyclohexylamin, benzylamin,
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dixyclohexylamin, N,N-dibenzyletylendiamin va tuong tu.

Tét hon 12 céc vi du vé mudi axit vo co bao gdm mudi cta axit clohydric, axit
bromhydric, axit nitric, axit sulfuric, axit phosphoric va tuong tu.

Tét hon 1a cac vi du vé& mubi axit hitu co bao gdbm mudi cua axit fomic, axit
axetic, axit trifloaxetic, axit phthalic, axit fumaric, axit oxalic, axit tartaric, axit maleic,
axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit benzensulfonic, axit p-
toluensulfonic va tuwong tu.

Tét hon 1a cac vi du vé& mudi amino axit ¢6 tinh bazo bao gdm mubi clia arginin,
lyzin, ornithin va twong tu.

Tt hon 12 céc vi du vé mudi amino axit ¢6 tinh axit bao gém mubi cia axit aspartic, axit
glutamic va tuong tu.

Phuong phap san xuét hop chét theo sang ché dugc giai thich bén dudi.

Hop chét nguyén liéu tho va chit phan tmg dugc st dung va mdi hop chét thu
dugc & mbi bude trong phuong phap san xuét sau déy co thé & dang mudi, va cac vi du vé
mubi ndy bao gdm céc mudi twong tu véi cac mudi cta hop chét c6 cong thie (1), va
tuong tur.

Khi hop chit thu duwgc & mdi budc 1a dang tw do, né co thé dugc chuyén hoa
thanh mudi muc tiéu theo phuong phap da biét. Khi hop cht thu duoc & mdi budc 1a
mudi, n6 c6 thé duoc chuyén hoa thanh dang tu do muc tiéu hodc mudi khac theo phuong
phép da biét.

Hop chit thu duge & mbi bude c6 thé dugc sir dung tryc tiép lam hon hop phan
ung hodc lam san pham thd cho phan tGng tiép theo. Theo cach khac, hop chét thu dugc &
mdi budc 6 thé duoc tach va duoc tinh ché tir hdn hop phén tng theo phwong phap da
biét, vi du, phuong phap tach nhu cd, két tinh, két tinh lai, chung cét, chiét dung méi,
chung cat phén doan, séc ky cdt va tuong tur.

Khi hop chét nguyén liéu thé va chat phan tmg dugc st dung & mbi budc ¢6 ban
sin trén thi trudng, san phim thuong mai c6 ban sén ciing c¢6 thé dugc str dung truc tiép.

Trong phan tmg & mdi budc, mic du thoi gian phan Gmg thay d6i tiry thudc vao
loai chit phan tmg va dung moi can duoc st dung, nhung thudng 1a tir 1 phut dén 48 gio,

t6t hon 1a tir 10 phut dén 8 gid, trr khi dugc xac dinh khéc.
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Trong phan tmg & mdi budc, mic du nhiét do phan Gng thay d6i tiry thude vao
loai chét phan tmg va dung moi can duoc stir dung, nhung thudng 1a tir -78°C dén 300°C,
tdt hon 1a -78°C dén 150°C, trir khi dugc x4c dinh khac.

Trong phan tmg & mdi budc, mic du &p suét thay di tiry thudc vao loai chét
phan tng va dung moi can dugc st dung, nhung thuong 1a tir 1 atm dén 20 atm, tot hon la
tir 1 atm dén 3 atm, trir khi duoc x4c dinh khéc.

Thiét bi tng hop vi séng nhu Initiator dugc san xuét boi Biotage va twong ty ¢6
thé dugc sit dung cho phan img & mdi bude. Mic du nhiét do phan tmg thay ddi tiry thuoc
vao loai chit phan ing va dung moi can duoc sit dung, nhung thudng 14 tir nhiét do trong
phong dén 300°C, tt hon 1a tir 50°C dén 250°C, trix khi dugc xdc dinh khac. Mac du thoi
gian phan Ung thay déi tiy thudc vao loai chét phan tmg va dung moi can duoc st dung,
nhung thudng 1a tir 1 phut dén 48 gio, tét hon 1a tir 1 phut dén 8 gio, trir khi dugce xédc
dinh khéc.

Trong phan tmg & mdi budc, chit phan tmg dugc st dung voi luong tir 0,5 duong
luong dén 20 duong lugng, t5t hon 12 tir 0,8 dwong luong dén 5 duong lugng, twong (mg
véi co chét, trir khi duoc xac dinh khéc. Khi chét phan ting dugc st dung lam chét xtic
tac, chat phan tmg dugc st dung voi lugng tir 0,001 duong lugng dén 1 duong luong, t6t
hon 12 tir 0,01 dwong lugng dén 0,2 dwong lugng, tuong tng Vi co chit. Khi chét phan
g dugc st dung 1am dung moi phéan g, chit phan g dugc str dung theo luong dung
moi.

Tru khi duoc xac dinh khéac, phan timg 6 mdi budc duge thuc hién ma khong co
dung méi, hodc bang cach hoa tan hodc tao huyén phtt hgp chét nguyén liéu tho trong
dung moi thich hop. Céc vi du vé dung moi bao gdm céac dung mdi dugc md ta trong céc
vi du va cac dung mdi sau day.
rugu: metanol, etanol, tert-butyl alcohol, 2-metoxyetanol va tuong tu;
ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va tuong tu;
hydrocacbon thom: clobenzen, toluen, Xylen va twong tu;
hydrocacbon bdo hoa: xyclohexan, hexan va tuong tu;
amit: N,N-dimetylformamit, N-metylpyrolidon va tuong tu;

hydrocacbon dugc halogen héa: diclometan, cacbon tetraclorua va tuong tu;
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nitril; axetonitril va tuong tu;
sulfoxit: dimetyl sulfoxit va tuong tu;
bazo hitu co thom: pyridin va tuong tu;
anhydrit: axetic anhydrit va tuong tu;
axit hitu co: axit fomic, axit axetic, axit trifloaxetic va tuong tu;
axit vo co: axit clohydric, axit sulfuric va twong tu;
este: etyl axetat va tuong tu;
keton: axeton, metyl etyl keton va twong tu;
nudc.
Dung moi néu trén co thé dugc sit dung dudi dang hon hop g0m hai hozic nhiéu
loai trong s& chung theo ty 1€ thich hop.
Khi bazo duge st dung cho phan tmg & mdi budc, vi du ciia chiing bao g0m céc
bazo dugc md ta trong cac vi du va cac bazo sau day.

céc bazo vo co: natri hydroxit, magie hydroxit, natri carbonat, canxi carbonat, natri hydro

carbonat va tuong tu;
c4c bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylanilin, 1,4-diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[5.4.0]-7-undexen, imidazol,
piperidin va tuong tu;
céc alkoxit kim loai: natri etoxit, kali tert-butoxit va twong tu;
céc hydrua cua kim loai kiém: natri hydrua va twong tu;
cac amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit va tuong tu;
céc lithi hitu co: n-butyllithi va tuong tu.

Khi axit hodc chét xuc tac axit dugc st dung cho phéan tng & mdi buéde, cac vi du
cta ching bao gdm céc axit hogc chét xtc tac axit dugc mo ta trong cac vi du va cac axit

va chat xuc tac axit sau day.

axit vo co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit phosphoric va

tuong tu;

axit hitu co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic, axit 10-

camphorsulfonic va tuong tu;
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axit Lewis: phirc hop boron triflorua dietyl ete, kém iodua, nhom clorua khan, k&€m clorua

khan, sit clorua khan va twong tu.

Tru khi duoc xac dinh khéac, phan ung ¢ mdi budc duoc thuc hién theo phuong
phéap da biét, vi du, phuong phap duge mo ta trong tai liéu Jikken Kagaku Kouza, Sth
Edition, vol.13-19 (the Chemical Society of Japan ed.); Shin Jikken Kagaku Kouza,
vol.14-15 (the Chemical Society of Japan ed.); Fine Organic Chemistry, Revised 2nd
Edition (L. F. Tietze, Th. Eicher, Nankodo); Organic Name Reactions, phan ing
Mechanism and Essence, Revised Edition (Hideo Togo, Kodansha); ORGANIC
SYNTHESES Collective Volume I-VII (John Wiley & Sons Inc.); Modern Organic
Synthesis in the Laboratory A Collection of Standard Experimental Procedures (Jie Jack
Li, OXFORD UNIVERSITY); Comprehensive Heterocyclic Chemistry III, Vol.1 -
Vol.14 (Elsevier Japan); Strategic Applications of Named Reactions in Organic Synthesis
(dugc dich boi Kiyoshi Tomioka, Kagakudojin); Comprehensive Organic
Transformations (VCH Publishers Inc.), 1989, hodc twong tu, hodc phuong phap duoc
mo ta trong céac vi du.

O mdi budc, phan tmg bao vé hodc loai bao vé cia nhom chire duoc thuc hién
theo phuong phéap da biét, vi dy, phuong phép duge mo ta trong tai liu “Protective
Groups in Organic Synthesis, 4th Ed”, Wiley-Interscience, Inc., 2007 (Theodora W.
Greene, Peter G. M. Wuts); “Protecting Groups 3rd Ed.” Thieme, 2004 (P.J. Kocienski),
hoic twong tu, hodc phuong phap dugc md ta trong cac vi du.

Céac vi du v& nhém bao vé cho nhém hydroxy clia rugu va twong tu va nhom
hydroxy phenol bao gdm cac nhém bao vé loai ete nhur metoxymetyl ete, benzyl ete, tert-
butyldimetylsilyl ete, tetrahydropyranyl ete va twong tu; cac nhom bao vé loai carboxylat
este nhu axetat este va twong tu; cac nhom bao vé loai sulfonat este nhu metansulfonat
este va tuong tu; cac nhom bao vé loai carbonat este nhu tert-butylcarbonat va tuong tu,
va tuong tu.

Céac vi du vé& nhom bao vé cho nhém cacbonyl cia aldehyt bao gbm cac nhém
béo vé loai axetal nhu dimetylaxetal va twong tu; cac nhém bao v¢ loai axetal c6 vong

nhu 1,3-dioxan va tuong tu, va tuong tu.

Céc vi du vé nhém bao vé cho nhém cacbonyl ciia keton bao gom cac nhom bao
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vé loai ketal nhu dimetylketal va twong ty; cac nhém bao vé loai ketal c6 vong nhu 1,3-
dioxan va tuong tw; cac nhém bao vé loai oxim nhu O-metyloxim va tuong tu; cac nhém
bao vé loai hydrazon nhu N,N-dimetylhydrazon va twong tu, va tuong tur.

Céac vi du v& nhém bao vé cho nhém carboxyl bao gdm c4c nhém bao v€ loai este
nhu metyl este va twong tw; cac nhom béao vé loai amit nhu N,N-dimetylamit va tuong tu,
va tuong tu.

Céac vi du vé nhom bao vé cho thiol bao gém cac nhom bao vé loai ete nhu
benzyl thioete va tuong tu; cdc nhom bao vé loai este nhu thioaxetat este, thiocarbonat,

thiocarbamat va tuong tu, va tuong tu.

Céc vi du v& nhom bao vé cho nhém amino va di vong thom nhu imidazol, pyrol,
indol va tuong tu bao gdm cac nhém bao vé loai carbamat nhur benzyl carbamat va tuong
tu; cac nhom bao vé loai amit nhu axetamit va turong tw; cac nhém bao vé€ loai alkyl amin
nhu N-triphenylmetylamin va twong tw; cac nhom bao v¢ loai sulfonamit nhu
metansulfonamit va tuong ty, va tuong tu.

Cé4c nhém bao vé loai co thé dugc loai bd theo phuong phap da biét, vi du, béng
céch str dung phuwong phap st dung axit, bazo, tia cuc tim, hydrazin, phenylhydrazin,
natri N-metyldithiocarbamat, tetrabutylamoni florua, paladi axetat, trialkylsilyl halid (vi
du, trimetylsilyl iodua, trimetylsilyl bromua) va twong tw, phuong phép kh, va tuong tu.

Khi phan ung khtr duoc thuc hién ¢ mdi bude, cac vi du vé chét khir can dugc st
dung bao gdm céc hydrua cua kim loai nhu lithi nhom hydrua, natri
triaxetoxyborohydrua, natri xyanoborohydrua, diisobutylaluminum hydrua (DIBAL-H),
natri borohydrua, tetrametylamoni triaxetoxyborohydrua va tuong tu; cac boran nhu phure
hop boran tetrahydrofuran va tuong ty; Raney niken; Raney coban; hydro; axit fomic;
trietylsilan va twong tw. Khi lién két doi hogc lién két ba cacbon-cacbon duge khu,
phuong phép stt dung chét xtc tac nhu paladi-cacbon, chét xuc tac cia Lindlar va twong
tu ¢6 thé duoc sir dung.

Khi phan ting oxy hoéa dugc thuc hién & mdi budc, cac vi du vé chit oxy hoa can
dugc st dung bao gém cac peroxit nhu axit m-cloperbenzoic (mCPBA), hydro peroxit,
tert-butylhydroperoxit va twong ty; cac perclorat nhu tetrabutylamoni perclorat va tuong

tu; cac clorat nhu natri clorat va twong ty; cac clorit nhu natri clorit va tuong ty; cac
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periodat nhu natri periodat va tuong ty; cac chit phan tmg iot héa tri cao nhu
iodosylbenzen va tuong tu; cac chét phan tmg chira mangan nhu mangan dioxit, kali
permanganat va tuong tu; cac loai chi nhu chi tetraaxetat va twong tu; cac chét phan tung
chira crom nhu pyridinium clochromat (PCC), pyridinium dichromat (PDC), chét phan
ung Jones va tuong ty; cac hop chét halogen nhur N-bromsucxinimit (NBS) va tuong tu;
0xy; ozon; phuc hop luu huynh trioxit-pyridin; osimi tetroxit; selen dioxit; 2,3-diclo-5,6-
dixyano-1,4-benzoquinon (DDQ) va tuong tu.

Khi phan tng tao vong géc duge thuc hién & mdi budc, cac vi dy vé chét khoi
mao gdc can dugc st dung bao gdm cac hop chit azo nhu azobisisobutyronitril (AIBN)
va tuong tu; cac chit khoi mao gbc c6 thé hoa tan nude nhu axit 4-4°-azobis-4-
xyanopentanoic (ACPA) va tuong tu; trietylboron trong moéi truong khong khi hodc oxy;
benzoyl peroxit va tuong tu. Cac vi du v& chét phan tmg gbc can duge st dung bao gdm
tributylstanan, tristrimetylsilylsilan, 1,1,2,2-tetraphenyldisilan, diphenylsilan, sa iodua va
tuong tu.

Khi phan tmg Wittig dugc thyc hién & mi bude, céc vi du vé chat phan g
Wittig can dugc st dung bao gbm cac alkyliden phosphoran va twong tu. Céc alkyliden
phosphoran c6 thé dugc didu ché theo phuong phap da biét, vi du, bang cach lam phan
tng mudi phospho vé6i bazo manh.

Khi phan tng Horner-Emmons dugc thyc hién ¢ mdi bude, cac vi du vé chét
phan tng can duge st dung bao gdm cac phosphonoaxetat nhu metyl
dimetylphosphonoaxetat, etyl dietylphosphonoaxetat va twong tu; va cac bazo nhu cac
hydrua cta kim loai kiém, c4c lithi hitu co va twong tur.

Khi phan tng Friedel-Crafts dugc thuc hién ¢ mdi budc, két hop cua axit Lewis
va axit clorua hodc két hop cua axit Lewis va chét alkylat hoa (vi dy, alkyl halid, ruou,
olefin v.v.) dugc su dung lam chét phan tmg. Theo cach khéc, axit hitu co hodc axit vo co
ciing c6 thé duoc st dung thay vi axit Lewis, va anhydrit nhu axetic anhydrit va twong tur
ciing c6 thé dugc st dung thay vi axit clorua.

Khi phéan ng thé wa nhan thom dugc thuc hién & mdi budc, nucleophile (vi duy,
amin, imidazol v.v.) va bazo (vi dy, bazo hitu co v.v.) duogc st dung lam chit phan tmg.

Khi phan Gng cfng wa nhan bang carbo anion, phén tmg cdng 1,4 (phan mg cong
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Michael) bang carbo anion hogc phan Gmg thé wa nhan bing carbo anion dugc thyc hién &
mdi buéde, va cac vi du v& bazo can dugce st dung dé tao ra carbo anion bao gém cac lithi
hitu co, cac alkoxit kim loai, cac bazo vo co, cac bazo hitu co va twong t.

Khi phéan ing Grignard dugc thuc hién & mdi budc, cac vi du vé chit phan tmg
Grignard can dugc st dung bao gdm arylmagie halid nhu phenylmagie bromua va tuong
tu; va alkylmagie halid nhu metylmagie bromua va twong tu. Chét phan ting Grignard c6
thé duoc didu ché theo phuong phap da biét, vi du, cho phan tng alkyl halid hogc aryl
halid v6i magie kim loai trong ete hoac tetrahydrofuran lam dung mdi.

Khi phan g ngung tu Knoevenagel duge thuc hién ¢ mdi bude, hop chét c¢6
nhém metylen hoat hoa c6 hai nhom rut electron (vi du, axit malonic, diety] malonat,
malononitril v.v.) va bazo (vi du, bazo hitu co, alkoxit kim loai, bazo v0 ¢0) dugce su
dung 1am chét phan Gng.

Khi phan tmg Vilsmeier-Haack duoc thyc hién & mdi bude, phosphoryl clorua va
dAn xuét amit (vi du, N,N-dimetylformamit v.v.) dugc st dung lam chét phan tmg.

Khi phan tng azit hoa cia rugu, alkyl halid hodc sulfonat duoc thuc hién & mbi
budc, cac vi du vé chét azit hoa can duoc st dung bao gdbm diphenylphosphorylazit
(DPPA), trimetylsilylazit, natri azit va twong tw. Vi du, d6i v6i phan tmg azit hoa cua
ruou, phuong phép st dung diphenylphosphorylazit va 1,8-diazabixyclo[5.4.0Jundec-7-
en (DBU), phuong phap st dung trimetylsilylazit va axit Lewis, va twong tw dugc su
dung.

Khi phan éng amin héa khir dugc thuc hién & mdi budc, cac vi du vé chat khir
can duge st dung bao gdm natri triaxetoxyborohydrua, natri xyanoborohydrua, hydro,
axit fomic va tuong tu. Khi co chét 12 hop chit amin, céc vi du v& hop chét cacbonyl can
duoc stt dung bao gdm parafomaldehyt, cac aldehyt nhur axetaldehyde va tuong tw, va cac
keton nhu xyclohexanon va tuwong ty. Khi co chét 1a hop chat cacbonyl, céc vi du vé amin
cin duge st dung bao gdm amoniac, cic amin so cAp nhu metylamin va tuong tu; cac
amin thit cp nhu dimetylamin va tuong tu, va tuong tu.

Khi phan trng Mitsunobu dugc thuc hién & mdi budc, azodicarboxylat (vi du,
dietyl azodicarboxylat (DEAD), diisopropyl azodicarboxylat (DIAD) v.v.) va
triphenylphosphin dugc sir dung 1am chit phan tng.
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Khi phan tng este hoa, phan img amit héa hodc phan (g tao ure dugc thuc hién
& mdi budre, cac vi du vé chét phan tng cAn duge sit dung bao gdm axyl halid nhu clorua
axit, bromua axit va tuong ty; cac axit carboxylic hoat hoa nhu anhydrit axit, cac este
duoc hoat hda, céc sulfat va twong ty. Cac vi du v& chét hoat héa cia axit carboxylic bao
gdm cac chit ngung tu carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSCD) va tuong tu; cac chét ngung tu triazin nhu 4-(4,6-dimetoxy-1,3,5-
triazin-2-yl)-4-metylmorpholinium clorua n-hydrat (DMT-MM) va twong tu; cac chét
ngung tu carbonat nhu 1,1-cacbonyldiimidazol (CDI) va tuong tu; diphenylphosphoryl
azit (DPPA); mubi benzotriazol-1-yloxy-trisdimetylaminophosphonium (chét phan ting
BOP); 2-clo-1-metyl-pyridinium iodua (chét phan tmg Mukaiyama); thionyl clorua; cac
alkyl haloformat thép nhu etyl cloformat va twong tw; O-(7-azabenzotriazol-1-y)-
N,N,N’,N’-tetrametyluronium hexaflophosphorat (HATU); axit sulfuric; cac Kkét hop cua
ching va twong tu. Khi chét ngung tu carbodiimit dugc sir dung, chét phu gia nhu 1-
hydroxybenzotriazol (HOBt), N-hydroxysucxinimit (HOSu), dimetylaminopyridin
(DMAP) va tuong tu ¢o thé dugc bd sung vao hé phéan tGng.

Khi phéan ing két hop dugc thuc hién & mdi bude, cac vi du vé chét xuc tac kim
loai can dugc st dung bao gdm hop chit paladi nhu paladi(II) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylidenaxeton)dipaladi(0), 1,1°-
bis(diphenylphosphino)feroxen paladi(II) clorua va tuong tw; hop chét niken nhu
tetrakis(triphenylphosphin)niken(0) va tuong tw; hop chit rodi nhu
tris(triphenylphosphin)rodi(III) clorua va twong tw; hop chét coban; hop chit dong nhu
ddng oxit, ddng (I) iodua va tuong tu; hop chét platin va tuong tu. Ngoai ra, bazo ¢6 thé
duoc thém vao hé phan tmg, va céc vi du clia ching bao gém cac bazo vO co va tuong tu.

Khi phan tng thiocacbonyl héa dugc thyc hién & mdi buéce, phospho pentasulfit
thuong dugc su dung lam chét thiocacbonyl hoa. Theo cach khac, chit phan tmg c6 cau
tao 1,3,2,4-dithiadiphosphetan-2,4-disulfit (vi dy, 2,4-bis(4-metoxyphenyl)-1,3,2,4-
dithiadiphosphetan-2,4-disulfit (chét phan tmg Lawesson) v.v.) ciing c6 thé dugc str dung
thay vi phospho pentasulfit.

Khi phan tmg Wohl-Ziegler dugc thyc hién & mi budc, cac vi du vé cht

halogen hoa can dugc st dung bao gdbm N-iodosucxinimit, N-bromsucxinimit (NBS), N-
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closucxinimit (NCS), brom, sulfuryl clorua va tuong tw. Ngoai ra, phan tmg c6 thé duoc
thiic ddy bang cach cho chét khoi mao gdc nhur nhiét, anh sang, benzoyl peroxit,
azobisisobutyronitril va tuong tu qua hé phan tmg.

Khi phan (mg halogen hoa ciia nhém hydroxy dugc thuc hién 6 mdi budrc, cac vi
du v& chét halogen hoa can dugc st dung bao gbm céc axit hydrohalic va cac halid axit
ctia axit vo co, dic biét 13, axit clohydric, thionyl clorua, phospho oxyclorua va tuong tu
cho viéc clo hoa, axit bromhydric 48% va tuong tu cho viéc brom héa. Ngoai ra, phuong
phép san xuét élkyl halid bang cach lam phan ing rugu véi triphenylphosphin va cacbon
tetraclorua hodc cacbon tetrabromua hogc twong tu ¢6 thé dugc sit dung. Theo cach khac,
phuong phéap san xuét alkyl halid thong qua hai budc bao gdm chuyén hoa rugu thanh
sulfonat twong g, va sau d6 cho phan ng sulfonat v6i lithi bromua, lithi clorua hodc
natri iodua cling c6 thé dugc st dung.

Khi phan tng Arbuzov duoc thuc hién ¢ mdi budre, cac vi du vé chit phan ting
can duge st dung bao gdm alkyl halid nhu etyl bromaxetat va twong tu; va phosphit nhu
trietyl phosphit, tri(isopropyl) phosphit va twong tu.

Khi phan tng este hoa sulfonat duge thyc hién & mdi bude, cac vi du vé chét
sulfonat héa can duge sit dung bao gdm metansulfonyl clorua, p-toluensulfonyl clorua,
metansulfonic anhydrit, p-toluensulfonic anhydrit va tuong tur.

Khi phén (mg thity phan dugc thue hién & mdi budce, axit hodc bazo dugc st
dung 1am chét phan Gmg. Déi vai phan ting thily phan axit cla tert-butyl este, axit fomic,
trietylsilan va twong tu ¢6 thé dugc bd sung vao dé biy theo cach khit san phim phu 14
cation tert-butyl.

Khi phan tmg khir nuéc dugc thyc hién ¢ mdi budc, cac vi du vé& chét khir nuée
can duge st dung bao gbm axit sulfuric, diphospho pentaoxit, phospho oxyclorua, N,N’-
dixyclohexylcarbodiimit, alumin, polyaxit phosphoric va twong tu.

Hop chét (I) ¢6 thé duoc san xut tir hop chét (1) theo phuong phap dugc thé hién
trong so dd phan tmg 1 sau déy. Trong so 6 phan ting, mdi LG! va LG* ddc lap la nhém
ri chuyén, mdi R* va R® doc 1ap 1a nhom Ci alkyl tuy ¥ dugce thé hodc nhém Ce.14 aryl
tlly ¥ duge thé, mdi P! va P2 doc 1ap 1a nhém bao vé, va cac ky hiéu con lai dugce xéc dinh

nhu da néu trén.
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Céac vi du vé “nhém roi chuyén” dugc bicu dién boi LG! hoic LG? bao gdm céc

nguyén tir halogen, cac nhom Ci.¢ alkylsulfonyloxy tuy y duoc halogen hoa (vi du,

metansulfonyloxy, etansulfonyloxy, triflometansulfonyloxy), va cac nhom Ce-14

arylsulfonyloxy tiy y dugc thé bang (cac) nhom Cr alkyl (vi du, benzensulfonyloxy,

toluensulfonyloxy) va tuong tu.

Céc vi du v& phin tir thé ciia “nhém Cr6 alkyl tuy ¥ dugce thé” va “nhém Ce.14
aryl ty y duoc thé” dugc biéu dién boi R* hodc R’ bao gém cac phén ttr thé dugc chon tir
nhom phn tir thé A. S6 phan tir thé t6t hon 1a tir 1 dén 3. Khi s6 phén tir thé 1a 2 hogc 16n
hon, céc phén tir thé twong tng ¢6 thé giéng hodc khac nhau.

Céc vi du vé& “nhém bao v&” dugc biéu dién bsi P! hodc P bao gom cac nhém

51



47484 52/274

duge mo ta vi du lam “nhém bao vé cho nhém amino va di vong thom nhur imidazol,
pyrol, indol va tuong tu” néu trén.

Hop chét (1) ¢6 thé c6 sén trén thi trudng, hodc c6 thé dugc san xuat theo phuwong
phép da biét hodc phuong phap tuong tu.

Hop chit (4) ¢6 thé duoc san xuét bang cach cho hgp chét (2) trai qua phan tng
Reformatsky véi hop chét (3) v6i su ¢6 mat cua kim loai. Cac vi du v& kim loai cén dugc
stt dung bao gdm kém, sa iodua, indi va trong tu. Hop chét (3) c6 thé 6 san trén thi
truong, hodc co thé duoc san xuét theo phuong phap da biét hodc phuong phép tuong tu.

Hop chét (6) ¢6 thé duoc san xuét bang cach cho hop chét (5) trai qua phan tng
ngung tu véi sy c6 mat cia bazo. Cac vi du v& bazo cin dugc st dung bao gém cac bazo
v0 co, cac bazo hitu co, cac hydrua cua kim loai kiém va tuong tur.

Hop chét (9) c6 thé dugc san xuét bang cach cho hop chét (8) trai qua phan tng
este hoa sulfonat. Cac vi du vé chat sulfonat hoa cAn duge st dung bao gdm
metansulfonyl clorua, p-toluensulfony! clorua, metansulfonic anhydrit, p-toluensulfonic
anhydrit, triflometansulfonic anhydrit va tuong tur.

Hop chét (10) ¢6 thé duoc san xuat bang cach cho hop chét (9) trai qua phén tng
azit hoa. Cac vi du vé chét azit hoa can dugce st dung bao gém tetra-n-butylamoni azit,
trimetylsilylazit, natri azit va tuong tu.

Hop chét (13) c6 thé duoc san xuét bang cich cho hop chét (11) trai qua phan
g sulfonamit hoéa véi hop chét (12). Cac vi du vé hop chit (12) cin dugce sir dung bao
gdm sulfonyl clorua, sulfamoyl clorua va twong tu. Hop chit (12) c6 thé c6 sin trén thi
tredng, hodc ¢ thé dugce sén xuét theo phwrong phap da biét hodc phuong phép tuong tu.

Hop chét (I) ¢6 thé dugc san xuét bing cach cho hop chét (14) trai qua phan ing
ngung tu v6i hop chét (15). Cac vi du vé hop chat (15) can dugc st dung bao gdm axyl
halid nhu clorua axit, bromua axit, alkyl cloformat, carbamoyl clorua va tuong tu; va cac
axit carboxylic hoat hoa nhu anhydrit axit, este hoat hoa, cac sulfat va twong tu. Cac vi du
v& chit hoat héa cua axit carboxylic bao gdm chat ngung ty carbodiimit nhu 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (WSCD) va tuong tu; chét ngung tu triazin
nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-y1)-4-metylmorpholinium clorua-n-hydrat (DMT-
MM) va tuong tu; chét ngung tu carbonat este nhu 1,1-cacbonyldiimidazol (CDI) va
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twong tu; diphenylphosphoryl azit (DPPA); mudi benzotriazol-1-yloxy-
trisdimetylaminophosphonium (chat phan tmg BOP); 2-clo-1-metyl-pyridinium iodua
(chit phan titng Mukaiyama); thiony! clorua; alkyl haloformat thip nhu cloetyl format va
tuong tu; O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluronium hexaflophosphorat
(HATU); axit sulfuric; cac két hop ctia chung, va tuong tu. Ngoai ra, bazo co thé duoc bd
sung vao hé phan tmg. Céc vi du vé bazo bao gdm cac bazo vd co, cac bazo hiru co va
tuwong tu. Khi chét ngung tu carbodiimit dugc st dung, chit phu gia nhu 1-
hydroxybenzotriazol (HOBt), N-hydroxysucxinimit (HOSu), dimetylaminopyridin
(DMAP) va tuong tu ¢ thé dugc bd sung thém vao hé phéan tmg.

Trong hop chét (I) thu duoc nhu vay, nhom chire trong phén ti cling ¢6 thé dugc
chuyén héa thanh nhém chtre myc tiéu bang cach két hgp cac phan ing hoa hoc da biét.
Céc vi du vé phan tmg héa hoc bao gdm phan g oxy hoa, phan ting khir, phan tmg
alkyl hoa, phan (g axyl hoa, phan tmg ure hoa, phan ing thiy phan, phan tmg amin hoa,
phan tng este hoa, phan ung két hop aryl, phan tng giai bao vé va twong ty.

Trong phuong phap san xuét néu trén, khi hop chat bét dau c6 nhém amino,
nhém carboxyl, nhém hydroxy, nhom cacbonyl hodc nhém mercapto lam phén tir thé,
nhém bao vé thuong duoc st dung trong hoa hoc peptit co thé duoc dua vao cac nhom
nay, va hop chat muc tiéu c6 thé thu dugc béng cach loai bé nhom bao vé khi can thiét
sau phan ung.

Hop chét (I) thu dugc bang phuong phap san xuét néu trén c6 thé duge tach va
duoc tinh ché bang phuong phép da biét, nhu chiét dung moi, chuyén hoa chat long,
chuyén pha, két tinh, két tinh lai, sdc ky va tuong tu.

Khi hop chét (I) chira chit ddng phan quang hoc, chat ddng phan 1ap thé, chét
d6ng phan vi tri va chét dong phan quay, cac hop chét nay ciing dugc bao gbm trong hop
chét (), va mdi hop chét c6 thé thu duge 1am san phdm don bang phuong phap téng hop
hodc phuong phép tach da biét. Vi dy, khi chit ddng phan quang hoc tn tai trong hop
chét (I), chit ddng phan quang hoc dugc phén giai tir hop chét ciing duoc bao gbm trong
hop chét (1).

O day, chat ddng phan quang hoc ¢6 thé duoc san xut bang phuong phap da
biet.
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Hop chét (I) ¢6 thé 1 tinh thé.

Tinh thé ciia hop chat (I) (sau day doi khi dugc goi tht 1 tinh thé theo sang ché)
c6 thé duoc san xuét bang cach 1am két tinh hop chét (I), nho 4p dung phuong phéap két
tinh da biét.

Trong ban mo ta nay, diém néng chay nghia la diém nong chay duoc do, vi du,
bang thiét bi do diém nong chay micro (Yanako, MP-500D hogc Buchi, B-545), thiét bi
DSC (phén tich nhiét lugng quét vi sai) (METTLER TOLEDO, DSC1) va tuong tu.

Nhin chung, didm néng chay doi khi thay dbi tuy thudc vao thiét bi do, diu kién
do va tuong ty. Tinh thé trong ban md ta nay c6 thé 1a tinh thé thé hién diém ndng chay
khac voi cac gia tri duwge mo ta trong ban mo ta nay mi2n 1 do chénh léch nim trong
khoang sai s6 thong thuong.

Tinh thé theo sang ché 13 t6t hon vé cac dic tinh hoa 1y (vi du, diém nong chay,
do6 hoa tan, do dn dinh) va cac dic tinh sinh hoc (vi du, dugc dong hoc (su hép thu, su
phan bd, su chuyén hoa, su bai tiét), biéu hién hiéu qua), va that sy hitu ich lam dugc
phém.

Hop chét (I) c6 thé dugc st dung 1am tién chit. Tién chét ctia hop chét (I) nghia
14 hop chat ma dugc chuyén hoa thanh hop chét (1) theo sang ché nhd phan tmg do
enzym, axit gastric, v.v. dudi diéu kién sinh ly trong co thé sdng, nghia 13, hop chit ma
duoc chuyén héa thanh hop chét (I) theo sang ché nhd sy oxy héa, khit, thity phén, v.v.
theo enzym; hgp cht ma duoc chuyén hoa thanh hop chét (I) theo sang ché bang cach
thiy phén v.v. do axit gastric, v.v..

Tién chét ctia hop chét (I) c6 thé 1a
hop chét thu dugc bang cach cho nhém amino trong hop chét (I) trai qua axyl hoa, alkyl
héa hodc phosphoryl héa (vi du, hop chit thu dugc bang cach cho nhém amino trong hop
chét (1) trai qua eicosanoyl hoa, alanyl hoa, pentylaminocacbonyl héa, (5-metyl-2-o0xo-
1,3-dioxolen-4-yl)metoxycacbonyl héa, tetrahydrofuranyl héa, pyrolidylmetyl hoa,
pivaloyloxymetyl hoa va tert-butyl hoa, v.v.);
hop chét thu dugc bang cach cho nhém hydroxy trong hop chét (I) trai qua axyl hoa, alkyl
héa, phosphoryl hoa hodc borat héa (vi du, hop chét thu duoc bang cach cho nhém
hydroxy trong hop chét (1) trai qua axetyl hoa, palmitoyl hoa, propanoyl hoa, pivaloyl
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hoa, sucxinyl héa, fumaryl héa, alanyl hoa, dimetylaminometylcacbonyl hoa, v.v.);

hop chat thu dugc bang cach cho nhém carboxyl trong hop chét (I) trai qua su este hoa
hodc amit hoa (vi du, hop chét thu dugc bang cach cho nhém carboxyl trong hop chét (I)
trai qua etyl este hoa, phenyl este hoa, carboxymetyl este hoa, dimetylaminomety] este
hoa, pivaloyloxymetyl este hoa, etoxycacbonyloxyetyl este hoa, phthalidyl este hoa, (5-
metyl-2-oxo-1,3-dioxolen-4-yl)metyl este hoa, xyclohexyloxycacbonyletyl este hoa va
metylamit hoa, v.v.)

va twong ty. Bat ky trong s6 cac hop chét nay 6 thé duge san xuat tir hop chét (I) bang
phuong phéap da biét.

Tién chit cho hop chét (I) ciing c6 thé 12 hop chét ma dugc chuyén hoa thanh hop
chit (T) duéi diéu kién sinh ly, nhu cac hop chat duge md ta trong tai liéu [YAKUHIN no
KAIHATSU (Development of Pharmaceuticals), Vol.7, Design of Molecules, trang 163-
198, duoc cong bd boi HIROKAWA SHOTEN (1990).

Trong ban mo ta nay, tidn chét c6 thé tao thanh mudi, va dbi voi mudi nhu vay,
mudi duge dung lam vi du 1a mudi cia hop chét c6 cong thirc (I) néu trén co thé dugc dé
cap.

Hop chét (T) c6 thé dugc ky hidu bang chét ddng vi (vi dy, *H, C, C, **F, **S,
123T) va twong tu.

Hop chét (I) dugce ky hiéu bang hodc dugc thé bang chét dong vi c6 thé duoc str
dung, vi dy, lam chét danh d4u dugc sir dung cho chup Positron cét 16p (Positron
Emission Tomography, PET) (PET tracer), va hitu ich trong linh vuc chin doan y té va
tuong tu.

Ngoai ra, hop chit (I) ¢6 thé 12 hydrat hogc khong phai hydrat, hogc khong phai
solvat (vi du, anhydrit), hodc solvat (vi du, hydrat).

Hop chét (T) cling bao gdm dang chuyén héa doteri trong d6 'H duoc chuyén héa
thanh 2H(D).

Ngoai ra, hop chét (I) c6 thé 12 ddng tinh thé hogc mudi dong tinh thé dugc dung.
Pdng tinh thé hodc mudi ddng tinh thé nghia 14 chat két tinh duoc cdu thanh béi hai hodc
nhidu chét rén dic biét & nhiét do trong phong, mdi chét c6 cac dic tinh vat ly khéac nhau

(vi dy, ciu tric, diem nong chay, nhiét néng chay, do hat am, do hoa tan va do on dinh).
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Pdng tinh thé hoic mubi ddng tinh thé ¢6 thé duge san xut biang phuong phap dong két
tinh da biét.

Hop chét (I) hodc tién chét ciia né (sau day doi khi dugc goi tt 12 hop chét theo
sang ché) co thé duoc str dung nguyén chét hoic & dang dugc pham (con dugc goi 12
thuéc) béng céch tron voi chat mang duogc dung v.v. cho dong vat c6 v (vi dy, nguoi,
chudt nhat, chuot céng, tho, chd, meo, bo, ngua, lon, khi) 1am tac nhan phong ngira hodc
diéu tri cac bénh khac nhau dugc dé cap bén dudi.

D&i v6i chét mang dugc dung, cac chét mang vO co hodc hitu co khac nhau dugc
st dung thong thuong lam céc nguyén li€u didu ché c6 thé duge st dung. Cac chét nay
duoc két hop dudi dang ta duge, chét bdi tron, chét gin két va chét phan hity cho céc ché
phém ran; hoic dung moi, chét hoa tan, chit tao huyén phu, chét déng truong, chat dém
va chat 1am diu cho cac ché pham 16ng; va twong ty; va cac chit phuy gia diéu ché nhu
chét bao quan, chit chdng oxy hoa, chit tao mau, chét tao ngot va twong tw ¢6 thé dugc
b6 sung khi can thiét.

Tét hon 1a cac vi du vé ta duoc bao gf‘)m lactoza, sucroza, D-manitol, D-sorbitol,
tinh bot, tinh bot duoc gelatin hoa, dextrin, xenluloza tinh thé, hydroxypropylxenluloza
duge thé thép, natri carboxymetylxenluloza, gém arabic, pullulan, axit silixic khan nhe,

nhdm silicat tbng hop va magie alumino metasilicat.

Tét hon 14 cac vi du vé cht bdi tron bao gdm magie stearat, canxi stearat, da tan
va silica keo.

Tét hon 1a céc vi du vé chét gén két bao gém tinh bdt dugc gelatin hda, sucroza,
gelatin, gdm arabic, metylxenluloza, carboxymetylxenluloza, natri
carboxymetylxenluloza, xenluloza tinh thé, sucroza, D-manitol, trihaloza, dextrin,
pullulan, hydroxypropylxenluloza, hydroxypropylmetylxenluloza va polyvinylpyrolidon.

Tét hon 1a céc vi du vé chét phan huy bao gém lactoza, sucroza, tinh bot,
carboxymetylxenluloza, canxi carboxymetylxenluloza, croscarmellose natri, tinh bt natri
carboxymetyl, axit silixic khan nhe va hydroxypropylxenluloza dugc thé thap.

T6t hon 13 cac vi du vé dung moi bao gém nudce dé tiém, nude mudi sinh ly, dung
dich Ringer, rugu, propylen glycol, polyetylen glycol, dAu me, dau ngd, dau oliu va dau

hat bong.
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Tét hon 13 cAc vi du vé chét hoa tan bao gdm polyetylen glycol, propylen glycol, D-
manitol, trihaloza, benzyl benzoat, etanol, trisaminometan, colexterol, trietanolamin, natri
carbonat, natri xitrat, natri salicylate va natri axetat.

Tét hon 12 cac vi du vé chit tao huyén phu bao gé)m chét hoat dong bé mit nhu
stearyltrietanolamin, natri lauryl sulfat, lauryl aminopropionat, lexithin, benzalkonium clorua,
benzetonium clorua, glyxerol monostearat va trong tu; chét tring hop wa nude nhu
poly(vinyl alcohol), polyvinylpyrolidon, carboxymetylxenluloza nari, metylxenluloza,
hydroxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza va tuong t,
polysorbat; va dAu thdu dau hydro héa polyoxyetylen.

Tét hon 14 cac vi du vé chét ding trrong bao gdm natri clorua, glyxerol, D-
manitol, D-sorbitol va glucoza.

Tét hon 14 céc vi du vé chat dém bao gdm cac chét dém cia phosphat, axetat,

carbonat, xitrat v.v..
Tét hon 12 cac vi du vé chit 1am diu bao gdm benzy] alcohol.

Tét hon 14 cac vi du vé chit bao quan bao gdm p-oxybenzoat este, clobutanol,
benzy] alcohol, phenetyl alcohol, axit dehydroaxetic va axit sorbic.

Tét hon 14 cac vi du vé chit chdng oxy héa bao gdm muébi sulfit va mubi
ascorbat.

Tét hon 12 céac vi du vé chét tao mau bao gém dung dich mau thyc phém téng
hop (vi du, cac mau thye phém nhu mau thuc phém d6 sb 2 va 3, mau thuc phém vang s6
4 va 5, mau thuc phém xanh duong $6 1 va 2 va cac mau thuc phém tuong tu), thube
nhudm mau do tia khong tan trong nudce (vi du, mudi nhém cta dung dich mau thyc
phim tong hop néu trén), thudc nhudm tu nhién (vi du, B-caroten, clophyll, oxit sat do) va
tuong tu.

Tét hon 1a cac vi du vé chét tao ngot bao gdm sacarin natri, dikali glycyrrhizinat,
aspartam va stevia.

Céc vi du vé dang liéu cta duge phim néu trén bao gdm ché phim ding qua
duong miéng nhu vién nén (bao gdm vién nén boc dudng, vién nén c6 16p phi, vién nén
ngam dudi udi, vién nén phén hiy bang miéng, thuéc ngam), vién nang (bao gbm vién

nang mém, vién nang cuc nhd), vién tron, vién hat nho, bot, vién ngam det, syrd, dang
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dich 16ng, dang nhii twong, dang hdn dich, dang xit, dang mang (vi dy, mang phan huy
bing miéng, mang dinh niém mac miéng) va tuong tw; va cac chét ding ngoai duong tiéu
hoéa nhu tiém (vi du, tiém duéi da, tiém tinh mach, tiém bép, tiém trong mang bung,
truyén nho giot), ché phdm dung bén ngoai (vi du, ché pham loai hép thy qua da, thude
m&, thudc xtrc, ché phém dinh), thudc dan (vi du, thubc dan truc trang, thubc dit am dao),
thudc vién nho, thudc nhé mii, thude ding qua dudng phdi (dé xong), thubc nho mat va
teong tu. Hop chét va dugc phdm theo sang ché c6 thé dugc sir dung an toan qua dudng
miéng hodc ngoai dudng tiéu héa (vi du, dung trong tryc trang, trong tinh mach, trong
dong mach, trong co, dudi da, trong ni tang, trong mili, trong da, truyén nho giot, trong
ndo, trong &m dao, trong bung, trong khdi u, khéi u gan, va ding cho thuong t6n).

Céc ché phim nay c6 thé 1a ché pham kiém soét giai phong (vi du, vi nang giai
phong 4n dinh) nhu ché phim giai phéng ngay 1ap turc, ché phim giai phong 6n dinh va
tuong tu.

Duoc pham c6 thé duoc san xuit theo phuong phép thong thuong dugce st dung
trong linh vuc bao ché duoc pham, vi du, phuong phap dugc mo ta trong tai liéu the
Japanese Pharmacopoeia, va tuong tu.

Mic dit ham lugng hop chét theo séng ché trong dugc pham theo sang ché thay
ddi tiry thude vao dang liéu, nhung lidu luong hop chét theo sang ché va tuong tu 13, vi
du, khoang 0,1 dén 100 % trong luong.

Khi ché phdm ding qua dudng miéng dugc san xuét, 16p phil c6 thé duoc ap
dung khi can thiét cho muc dich che di mui vi, do hoa tan hogc do dn dinh trong rudt.

Céc vi du vé nén pha dugc sit dung 1am 16p phu bao gbm nén phu duong, nén
pht mang co thé tan trong nudc, nén pht man trong rudt, va nén phii mang giai phong 6n
dinh.

Ddi v6i nén phu duong, sucroza dugce str dung, va mot hodc nhiéu loai dugc chon
tu d4 tan, va canxi carbonat dugc két taa, gelatin, gdm arabic, pullulan, sap carnauba va
tuong tu co thé con dugc st dung két hop.

Céc vi du v& nén phi mang tan trong nudc bao gdm chét triing hop xenluloza
nhu hydroxypropylxenluloza, hydroxypropylmetylxenluloza, hydroxyetylxenluloza,
metylhydroxyetylxenluloza va tuong tu; chit tring hop téng hop nhu polyviny] axetal

58



47484 50/274

dietylaminoaxetat, chit ddng tring hop aminoalkylmetacrylat E [Eudragit E (t€n thuong
mai)], polyvinylpyrolidon va twong tu; va polysacarit nhu pululan va tuong tu.

Céc vi du v& nén phii mang trong rudt bao gdm chét tring hop xenluloza nhu
hydroxypropylmetylxenluloza phtalat, hydroxypropylmetylxenluloza axetat sucxinat,
carboxymetyletylxenluloza, xenluloza axetat phtalat va twong tu; chét ddng tring hop axit
acrylic nhu chét dong trung hop axit metacrylic L [Eudragit L (tén thuong mai)], chit
ddng tring hop axit metacrylic LD [Eudragit L-30D-55 (t€n thuong mai)], chit dong
tring hop axit metacrylic S [Eudragit S (tén thuong mai)] va tuong tu; va cac chét xay ra
tu nhién nhu shelac va tuong tu.

Céc vi du v& nén pht mang giai phong én dinh bao gdm chét tring hop xenluloza
nhu etylxenluloza va tuong tu; va chét dong tring hop axit acrylic nhu chét dong tring
hop aminoalkylmetacrylat RS [Eudragit RS (tén thwong mai)], huyén phu cua chit dong
tring hop etyl acrylat-metyl metacrylat [Eudragit NE (t€n thwong mai)] va tuong tu.

Hai hoac nhiéu loai nén phti néu trén co thé dugc st dung trong hdn hop & ty 1€
thich hop. Ngoai ra, vi du, cac chét chén sang nhu titan oxit, feric oxit do va twong tu
ciing c6 thé duoc st dung trong qua trinh pht.

Do hop chét theo sang ché thé hién doc tinh thép (vi dy, doc tinh cép tinh, doc
tinh man tinh, doc tinh di truyén, ddc tinh sinh san, ddc tinh hai tim, chét gdy ung thu) va
it tic dung phy, nén nod co thé duoc st dung lam tdc nhan phong ngilra hodc diéu tri, hodc
chét chan doan cac bénh khac nhau & dong vét c6 vu (vi du, ngudi, bo, ngua, ch6, meo,
khi, chu6t nhét, chuot cbng).

Hon nita, hop chét theo sang ché duoc ky vong 1a vuot trdi hon trong qua trinh di
chuyén vao trung tm.

Hop chét theo sang ché c6 hoat tinh chi van thy thé oxerin typ 2 tuyét voi, va co
thé diéu tr, phong nglra hodc cai thién nguy co méc cc bénh vé thin kinh va tdm than
khac nhau lién quan dén thu thé orexin typ 2. Hop chét theo sang ché hitu ich lam tac
nhan phong ngtra hodc diéu tri cac bénh khac nhau nhu ching ngu rii, chimg mét ngi vo
cin, chimg ngu lim, hoi ching ngung thé khi ngu, hoi ching ngu ri kem theo hoi ching
giéng chimg ngu rli, hoi chimg ngu lim keém theo chimg ngl lim ban ngay (vi du, hoi

ching Kleine Levin, trAm cam nang v6i ching ngu lim, chimg mat tri thé Lewy, bénh
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Parkinson, bénh bai liét tién trién, hoi chtimg Prader-Willi, hdi chimg Moebius, hoi chimg
giam thong khi, bénh Niemann-Pick typ C, rdi loan ndo, nho6i méau no, u ndo, loan dudng
co, da xo cling, bénh viém ndo ty rai rac cép tinh, hoi ching Guillain-Barre, viém néo
Rasmussen, viém nido Wernicke, viém no limbic, bénh ndo Hashimoto), hon me, mét y
thirc, chimg béo phi (vi du, bénh ting dudng bao ac tinh, chiing béo phi ngoai sinh, chimg
béo phi do ting tiét insulin, chtmg béo phi do tang huyét twong, ching béo phi do tuyén
yén, chimg béo phi do giam huyét twong, chimg béo phi do suy giap, chimg béo phi dudi
ddi, béo phi c6 triéu chimg, chimg béo phi & tré em, ching béo phi than trén, chiig béo
phi do dinh dudng, chimg béo phi do suy sinh dyc, tang dudng bao hé théng, chimg béo
phi don gian, ching béo phi tap trung), hoi chitng khang insulin, bénh Alzheimer, rdi loan
¥ thirc nhu hon mé va twong tu, cac tac dung phu va bién chimg do giy mé, rbi loan gidc
ngu, co vén dé vé giic ngi, ching mét ngil, ngu gian doan, rung giat co vé dém, gian
doan gidc ngll chuyén dong mat nhanh (REM), hién tugng mét moi do thay d6i mui gio
(jet lag), hoi ching jet lag, rdi loan gidc ngi clia cong nhan lam luén phién, rdi loan gidc
ng, kinh s¢ ban dém, trAm cam, trAm cam ning, bénh mong du, chung dai dAm, rdi loan
giéc ngu, giai doan dau ctia bénh Alzheimer, bénh lién quan dén nhip sinh hoc, dau co xo
hoa, tinh trang phat sinh do suy gidm chét luong gidc ngt, dn qua nhiéu, rdi loan an udng
4m anh cudng ché, bénh lién quan dén chimg béo phi, ting huyét ap, bénh tiéu duomg,
tang nong dd insulin trong huyét tuong va khéng insulin, mau nhiém md, ting lipid trong
mau, ung thu ndi mac tir cung, ung thu vi, ung thu tuyén tién liét, ung thu dai truc trang,
bénh ung thu, viém xuong khdp, khoé thd khi ngu, bénh s6i mat, séi mat, bénh tim, nhip
tim bét thudng, chiing loan nhip tim, nhdi mau co tim, suy tim sung huyét, suy tim, bénh
tim mach vanh, rdi loan tim mach, dot tr, bénh da nang buéng tring, u sQ héu, hdi ching
Froelich, thiéu hormon ting truéng, tAm voc thap dot bién thong thuong, hdi chimg
Turner, tré em bi bénh bach cau tang lympho bao cAp tinh, hdi chimg X, bét thuong
hocmon sinh san, gidm kha néng sinh san, v sinh, suy giam chirc nang tuyén sinh duc
nam, roi loan chirc nang tinh dyc va sinh san nhu chimg ram 16ng & nam va nt, di tat thai
nhi lién quan dén ching béo phi & phu nit mang thai, 161 loan nhu dong duong tiéu hoa
nhu trdo nguoc da day-thuc quan li€én quan dén ching béo phi, hoi ching giam thong khi
do ching béo phi (Pickwick syndrome), cac bénh duong ho hép nhu chimg khé thd,

chimg viém nhur viém toan bd hé thong mach mau, xo cing dong mach, mau nhiém
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cholesterol, ting axit uric mau, dau lung dudi, bénh tii mat, bénh git, ung thu thén, rii ro
tir céc tac dong thix cAp clia chimg béo phi nhur gidm nguy co phi dai tAm thét tréi, dau
ntra dau, dau déu, dau than kinh, bénh Parkinson, r6i loan tAm than, tim than phén liét,
bénh d6 bimg mat, @b md hdi ban dém, cac bénh ciia hé sinh duc/tiét niéu, bénh lién quan
dén chire nang tinh duc hodc kha nang sinh san, chiing loan tinh khi, 16i loan ludng cuc,
r6i loan ludng cuc I, 16i loan ludng cyc 11, chimg 161 loan tAm than chu ky, 161 loan cang
théng cip tinh, chimg s¢ ddm dong, rdi loan lo 4u lan toa, rbi loan 4m anh, con hoang
loan, 161 loan hoang loan, 16i loan cang théng sau sang chén, rdi loan lo 4u vi xa cch, 4am
anh so xa hoi, ri loan lo au, réi loan than kinh va tAm than cAp tinh nhw phau thuat bic
cAu tim va thAm hut ndo sau ghép, dot quy, dot quy do thiéu mau cuc bd, thiéu mau cuc
bd, chin thuong tuy séng, chén thuong s¢ ndo, thiéu oxy chu ky sinh, tim nguing dép,
chin thuong than kinh do ha dudng huyét, bénh Huntington, xo ctimg teo co mot bén, da
X0 cuing, ton thuong mét, bénh vOng mac, suy giam nhan thire, co thét co, chimg rung
minh, chitng ddng kinh, rdi loan lién quan dén co cimg co, mé sang, rdi loan mét trf nho,
suy giam nhan thuc lién quan dén tudi tac, rbi loan phén biét, 161 loan hoang tuong,
nghién ma tuy, rdi loan van dong, hoi chitng mét moéi mén tinh, mét moi, hoi chiing
Parkinson do thubc gdy ra, hoi chung Jill-do La Tourette, chimg méa giat, gidt rung co,
tat may giét, hoi chimg chén tay bon chdn, rdi loan truong luc, 16i loan véan dong, 16i loan
taing dong giam chﬁy;f (ADHD), 161 loan hanh vi, tidu khong tu chu, triéu ching cai thude,
dau day than kinh sinh ba, giam thinh lyc, U tai, tdn thuong than kinh, bénh véng mac,
thodi hoa diém vang, non mira, pht ndo, dau don, dau xuong, dau khép, dau rang, té lict
nhét thoi, va chin thuong so nio (TBI).

Dic biét, hop chét theo sang ché hiru ich lam tac nhan phong ngira hodc diéu tri
ching ngu ril, chimg mét nga vo can, chimg ngu lim, hoi chig ngung thé khi ngt, hoi
chimg ngti rli di kém v6i hoi ching twong ty chimg ngu rd, hoi chirng ngu lim di kém véi
chimg ngti lim ban ngay (vi du, bénh Parkinson, hoi ching Guillain-Barre va hoi ching
Kleine Levin), bénh Alzheimer, ching béo phi, hdi ching khang insulin, suy tim, bénh
lién quan dén ton thit xuong, nhiém tring, 161 loan y thirc nhu hon mé va tuong tu, cac
tac dung phu va cac bién ching do gay mé, va twong tu, hodc tic nhan d6i khang gy mé.

Mic du liéu luong hop chét theo sang ché thay d6i ty thudc vao d6i tuong sir dung,

duong str dung, bénh dich, triéu chimg va tuong tu, vi du, khi hop chét theo sang ché duoc sir
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dung qua dudong miéng hodc ngoai tiéu hoa cho bénh nhan la ngudi 1on, liéu lugng 1a vi du,
khoang 0,01 dén 100 mg/kg trong lugng co thé mdi lidy, tdt hon 12 0,1 dén 50 mg/kg trong
luong co thé mbi lidu va tét hon nira 12 0,5 dén 20 mg/kg trong lugng co thé mdi liéu. Mong
mubn 1 lugng ndy duge stt dung trong mot dén 3 phan hang ngay.

Hop chét theo sang ché c6 thé duoc st dung két hop véi cac thudc khéc (sau day
duge goi tt 1a thubc dung ddng thoi).

Bing cach két hop hop chét theo sang ché va thudc dung dong thoi, hiéu qua t6t
hon, vi du nhur,

(1) liéu luong c6 thé dugc giam xudng so véi chi st dung hop cht theo sang ché hodc
thudc dimg dong thoi,

(2) thudc dugc két hop véi hop chét theo sang ché co thé dugc chon theo tinh trang bénh
nhan (trudng hop nhe, trudng hop nghiém trong va tuong tu),

(3) thoi gian diéu tri c6 thé dugc thiét 1ap dai hon bang cach lya chon thudc ding dong
thoi ¢6 co ché va tac dung khac véi hop chét theo sang ché,

(4) hiéu qua diéu tri dn dinh ¢6 thé duoc tao ra nho viéc lua chon thude dung déng thoi ¢co
co ché va tac dung khac voi hop chét theo sang ché,

(5) hiéu qua hop luc ¢ thé duogc tao ra nhd st dung két hop hop chét theo sang ché va
thudc dung dong thoi, va tuong tu, co thé dat dugc.

Trong ban mo ta nay, hop chét theo séng ché va thubc dung ddng thoi duge sir
dung két hop duge dé cap t6i nhu Ia “chét két hop theo sang ché”.

Khi st dung chét két hop theo sang ché, thoi gian st dung hop chét theo sang ché
va thubc dung ddng thoi khong bi gidi han, va hop chét theo sang ché hodc dugc phim
ciia n6, hodc thube ding ddng thoi hodc dugce phim cta né c6 thé dugce st dung cho dbi
tugng st dung ddng thoi, hoic c6 thé duoc sir dung & céc thoi diém khac nhau. Lidu
luong cua thude dung ddng thoi c6 thé dugc xac dinh theo lidu luong duogc st dung 1am
sang, va ¢6 thé dugc lya chon thich hop tiry thude vao d6i tuong st dung, duong st dung,
bénh, két hop cac diéu kién nay va tuong tu.

Ché d st dung chét két hop theo séng ché va thubc dung ddng thoi khong bi
gidi han cu thé, va hop chét theo séng ché va thubc ding dong thoi chi cin dugc két hop

vao lc st dung. Cac vi du vé ché do st dung nhur vdy bao gom cac che do sau déy:
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(1) st dung ché phim don thu dugc bang cach xit ly ddng thoi hop chét theo sang ché va
thubc ding dong thoi, (2) st dung ddng thoi hai loai ché pham 13 hop chét theo sang ché
va thudc ding dong thoi, ma da duge san xuit riéng, qua cling duong st dung, (3) str
dung hai loai ché phém 1 hop chét theo sang ché va thube ding dong thoi, ma da dugc
san xuét riéng, qua cing dudng st dung theo cach so le, (4) st dung ddng thoi hai loai
ché phim 1a hop chét theo sang ché va thube ding dong thoi, ma da duge san xuét riéng,
qua cac duong str dung khac nhau, (5) stir dung hai loai ché pham 12 hop chit theo séng
ché va thubc dung dong thoi, ma da dugc sén xuét riéng, qua cac duong st dung khac
nhau theo céach so le (vi du, sit dung theo thir tu 1a hop chit theo sang ché va thubc dung
ddng thdi, hodc theo thir tw ngugc lai) va tuong tu.

Liéu luong cia thudc ding dong thoi co thé dugc xac dinh thich hop dya trén
liéu lvong dugc st dung trong tinh trang 14m sang. Ty 1€ trdn cia hop chét theo sang ché
va thudc ding ddng thdi c6 thé dugc xac dinh thich hgp ty thudc vao d6i twong st dung,
dudng stt dung, bénh dich, tridu chimg, két hop céc diéu kién nay va tuong ty.

Vi dy, ham lugng ctia hop chét theo sang ché trong chét két hop theo séang ché
khéc nhau tiy thudc vao dang bao ché, va thudng 1a tir khoang 0,01 dén khoang 100 %
trong lugng, t6t hon 12 tir khoang 0,1 dén khoang 50 % trong lugng, con tdt hon 12 tir
khoang 0,5 dén khoang 20 % trong lugng, tinh theo toan bo ché phim.

Ham luong cua thube ding ddng thoi trong chét két hop theo sdng ché khéc nhau
tuy thudc vao dang bao ché, va thudng 1a tir khoang 0,01 dén khoang 100 % trong lugng,
t6t hon 1a tir khoang 0,1 dén khoang 50 % trong lugng, con t6t hon 1a tir khoang 0,5 dén
khoang 20 % trong lugng, tinh theo toan bd ché pham.

Ham luong ctia chit phu gia nhu chét mang va tuong ty trong chit két hop theo
sang ché khac nhau tity thudc vao dang bao ché, va thudng 1a tr khoang 1 dén khoang
99,99 % trong luong, t5t hon 1 tir khoang 10 dén khoang 90 % trong luong, tinh theo
toan bd ché pham.

Ham luong tuong tu c6 thé dugc st dung ngay ca khi hop chét theo sang ché va
thubc dimg ddng thdi dugc bao ché riéng biét thanh céc ché pham.

Céc vi du vé thube ding dong thoi bao gdm cac thudc sau day. Thubc diéu tri

chimg ngu rii (vi dy, metylphenidat, amphetamin, pemolin, phenelzin, protriptylin, natri
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oxybat, modafinil, caffein), thude chéng béo phi (amphetamin, benzfetamin, bromcriptin,
bupropion, dietylpropion, exenatid, fenfluramin, liothyronin, liraglutid, mazindol,
metamphetamin, octreotid, octreotid, orlistat, phendimetrazin, phendimetrazin,
phenmetrazin, phentermin, Qnexa (nhan hi¢u da dang ky), phenylpropanolamin,
pramlintid, propylhexedrin, recombinant leptin, sibutramin, topiramat, zimelidin,
zonisamit, Lorcaserin, metformin), chét tc ché axetylcholin esteraza (vi du, donepezil,
rivastigmin, galanthamin, zanapezil, idebenon, tacrin), chét chéng sa sut tri tu€ (vi duy,
memantin), chét trc ché viée san xuét, bai tiét, tich tu, téng hop va/hodc két tha protein
tinh bot B, chat rc ché B secretase (vi du, 6-(4-biphenylyl)metoxy-2-[2-(N,N-
dimetylamino)etyl]tetralin, 6-(4-biphenylyl)metoxy-2-(N ,N-dimetylamino)metyltetralin,
6-(4-biphenylyl)metoxy-2-(N,N-dipropylamino)metyltetralin, 2-(N,N-
dimetylamino)metyl-6-(4’-metoxybiphenyl-4-yl)metoxytetralin, 6-(4-biphenylyl)metoxy-
2-[2-(N,N-dietylamino)etyl]tetralin, 2-[2-(N ,N-dimetylamino)etyl]-6-(4’-metylbiphenyl-
4-yl)metoxytetralin, 2-[2-(N. N-dimetylamino)etyl]-6-(4’-metoxybiphenyl-4-
yl)metoxytetralin, 6-(2’,4’-dimetoxybiphenyl-4-yl)metoxy-2-[2-(N,N-
dimetylamino)etyl]tetralin, 6-[4-(1,3-benzodioxol-5-yl)phenyl]metoxy-2-[2-(N,N-
dimetylamino)etyl]tetralin, 6-(3°,4’-dimetoxybiphenyl-4-yl)metoxy-2- [2-(N,N-
dimetylamino)etyl]tetralin, dang hoat tinh quang ctia ching, mudi ctia chiing va hydrat
cua chiing, OM99-2 (W001/00663)), chit rc ché y secretase, chét tc ché tong hop
protein tinh bt B (vi du, PTI-00703, ALZHEMED (NC-531), PPI-368 (Cong bd quoc gia
cua don sang ché qubc té s6 11-514333), PPI-558 (Cong bb québc gia ctia don sang ché
quéc té s6 2001-500852), SKF-74652 (Biochem. J. (1999), 340(1), 283-289)), vacxin tinh
bot B, enzym lam suy giam tinh bot B va tuong tu, chét tang cudng chirc ndng ndo (vi du,
aniraxetam, nicergolin), thubc diéu tri bénh Parkinson [(vi du, chit cha van thu thé
dopamin (vi dy, L-DOPA, bromcriptin, pergolid, talipexol, pramipexol, cabergolin,
amantadin), chét trc ché enzym monoamin oxidaza (MAO) (vi dy, deprenyl, selegilin,
remacemid, riluzol), chét chéng tiét cholin (vi dy, trihexyphenidyl, biperiden), chét trc ché
COMT (vi dy, entacapon)], thubc diéu tri xo ctmg teo co mot bén (vi dy, riluzol v.v., yéu
t& dinh dudng than kinh), thudc diéu tri hanh vi bit thuong kém theo tién trién cta chimg
sa sut tri tué, lo dang va tuong tu (vi dy, thuc an than, thudc chdng lo 4u), chét trc ché

apoptosis (vi du, CPI-1189, IDN-6556, CEP-1347), chit thiic ddy t4i tao-biét hoa t€ bao
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théan kinh (vi du, leteprinim, xaliproden; SR-57746-A), SB-216763, Y-128, VX-853,
prosaptid, 5 ,6-dimetoxy-2-[2,2,4,6,7-pentametyl-3-(4-metylphenyl)-2,3-dihydro-1-
benzofuran-5-yl]isoindolin, 5,6-dimetoxy-2-[3-(4-isopropylphenyl)-2,2,4,6,7-pentametyl-
2,3-dihydro-1-benzofuran-5-yllisoindolin, 6-[3-(4-isopropylphenyl)-2,2,4,6,7-pentametyl-
2,3-dihydro-1-benzofuran-5-y1]-6,7-dihydro-5H-[1,3]dioxolo[4,5-f]isoindol va dang hoat
tinh quang, mudi hoic hydrat ctia ching), chét chéng viém khong steroid (meloxicam,
tenoxicam, indometacin, ibuprofen, celecoxib, rofecoxib, aspirin, indometacin v.v.), thude
steroid (dexametason, hexestrol, cortison axetat v.v.), thudc chdng thip khép bién ddi
bénh (DMARD:s), thube chéng xytokin (vi du, chét trc ché TNF, chét tc ché MAP
kinaza), thudc diéu tri sy khong kiém ché dugc, di tiéu thuong xuyén (vi dy, flavoxat
hydroclorua, oxybutynin hydroclorua, propiverin hydroclorua), chét tc ché
phosphodiesteraza (vi du, sildenafil(xitrat)), chét cha van dopamin (vi dy, apomorphin),
thudc chéng loan nhip tim (vi dy, mexiletin), hormon tinh dyc hodc dAn xuét cua ching
(vi du, progesteon, estradiol, estradiol benzoat), chét diéu tri chimg lodng xuong (vi du,
alfacalcidol, calcitriol, elcatonin, calcitonin salmon, estriol, ipriflavon, pamidronat dinatri,
alendronat natri hydrat, incadronat dinatri), hormon tuyén can giap (PTH), thube ddi
khang thu thé canxi, thudc didu tri chimg mat ngii (vi dy, thudc benzodiazepines, thube
khong phai benzodiazepines, chét cht van melatonin, thudc ddi khéng thy thé orexin),
thubc didu tri bénh tam thin phan liét (vi du, thubc chéng loan than dién hinh nhu
haloperidol va tuong tu; thudc chéng loan than khong dién hinh nhu clozapin, olanzapin,
risperidon, aripiprazol va tuong tu; thudc tac dung 1én thu thé glutamat metabotropic hogc
thu thé glutamat loai lién hop kénh ion; chét rc ché phosphodiesteraza), thube
benzodiazepines (clordiazepoxit, diazepam, kali clorazepat, lorazepam, clonazepam,
alprazolam v.v.), chét trc ché kénh canxi loai L (pregabalin v.v.), thubc chéng suy nhugc
tricyclic hodc tetracyclic (imipramin hydroclorua, amitriptylin hydroclorua, desipramin
hydroclorua, clomipramin hydroclorua v.v.), chét trc ché tai hap thu serotonin c6 chon loc
(fluvoxamin maleat, fluoxetin hydroclorua, citalopram hydrobromua, sertralin
hydroclorua, paroxetin hydroclorua, escitalopram oxalat v.v.), chét trc ché tai hip thu
serotonin-noradrenalin (venlafaxin hydroclorua, duloxetin hydroclorua, desvenlafaxin
hydroclorua v.v.), chét e ché tai hip thu noradrenalin (reboxetin mesylat v.v.),

mirtazapin, trazodon hydroclorua, nefazodon hydroclorua, bupropion hydroclorua,
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setiptilin maleat, chit cht van 5-HT1a, (buspiron hydroclorua, tandospiron xitrat,
osemozotan hydroclorua v.v.), chét dbi khang 5-HTa, chét chii van nguoc 5-HT2a, chét
d6i khang 5-HT3 (cyamemazin v.v.), chét rc ché p khong chon loc cho tim (propranolol
hydroclorua, oxprenolol hydroclorua v.v.), chit dbi khang histamin H; (hydroxyzin
hydroclorua v.v.), chét dbi khang CRF, thudc chdng lo 4u khac (meprobamat v.v.), chét
d6i khang tachykinin (MK-869, saredutant v.v.), thubc ma tac dung 1én thu thé glutamat
metabotropic, chét ddi khang CCK, chét d6i khang B3 adrenalin (amibegron hydroclorua
V.V.), chét e ché GAT-1 (tiagabin hydroclorua v.v.), chét rc ché kénh canxi loai N, chit
trc ché carbonic anhydraza I, chit cha van gbc glyxin NMDA, chit dbi khang NMDA
(memantin v.v.), chit cha van thu thé benzodiazepin ngoai vi, chit dbi khang vasopressin,
chét dbi khang vasopressin V1b, chét d6i khang vasopressin Vla, chit trc ché
phosphodiesteraza, chét dbi khang opioid, chét chi van opioid, uridin, chét chi van thu
thé axit nicotinic, hormon thyroid (T3, T4), TSH, TRH, chit trc ché MAO (phenelzin
sulfat, tranylcypromin sulfat, moclobemid v.v.), thudc didu tri rdi loan ludng cuc (lithi
carbonat, natri valproat, lamotrigin, riluzol, felbamat v.v.), chét d6i khang cannabinoid
CBI1 (rimonabant v.v.), chit ic ché FAAH, chét trc ché kénh natri, thudc chéng ADHD
(metylphenidat hydroclorua, metamphetamin hydroclorua v.v.), thudc diéu tri chimg
nghién ruou, thudc diéu tri chimg tu ky, thudc diéu tri hoi chimg mét moi méan tinh, thude
diéu tri co cimg, thudc diéu tri rdi loan dau co xo hoda, thubc diéu tri dau dau, thude didu
tri cai thudc 14, thube diéu tri chimg nhuoc co, thudc diéu tri nhdi méu ndo, thube diéu tri
hung cam, thudc diéu trji chimg ngu lim, thudc diéu trj con dau, thudc didu tri chimg rdi
loan nhip tim, thuéc didu tri mét diéu hoa tw tri, thube diu trj roi loan chirc nang tinh dyc
cho nam va nit, thudc diéu tri chung dau nira dAu, thudc diéu tri cho ngudi nghién cd bac,
thube didu tri hoi chimg chan tay bdn chdn, thudc didu tri nghién chat kich thich, thudc
didu tri hoi chimg lién quan dén ruou, thude didu tri hoi chimg rudt kich thich, thude dieu
trj su bét thuong vé lipid nhu thudc lam giam cholesterol (chudi statin (pravastatin natri,
atorvastatin, simvastatin, rosuvastatin v.v.), fibrat (clofibrat v.v.), chét trc ché squalen
synthetaza), thubc diéu tri hanh vi bt thuong hoic thudc trc ché chimg xung dong du
hanh (dromomania) do sa sut tri tu¢ (thudc an than, thudc chéng lo au v.v.), thubc diéu tri
bénh tiéu duong, chit didu tri bién chimg tidu duong, thude diéu trj ting huyét 4p, thude

didu tri huyét 4p thép, thudc loi tidu, chat trj liéu héa hoc, chit tr liéu midn dich, chét

66



47484 67/274

chdng huyét khéi, chét chéng ung thu va twong ty.

Hai hoic nhiéu loai thudc ding dong thoi néu trén c6 thé dugc sir dung trong hon
hop theo ty 1€ thich hop.

Khi hop chét theo sang ché duoc st dung cho mdi trong s6 cac bénh néu trén, nd
ciing c6 thé dugc sir dung két hop vai thude sinh hoc (vi dy, thudc khang thé, axit nucleic
hoic dan Xuét axit nucleic, thube aptamer, ché phém vacxin), hodc ¢ thé duoc str dung
két hop véi phuong phép tri liéu gen va twong tu, hodc cling ¢6 thé dugc str dung két hop
v6i viée didu tri trong linh vuc tAm thin ma khong st dung thudc.

Céc vi du vé thudc khang thé va ché pham vacxin bao gbm ché phdm vacxin
chdng angiotensin I, ché phdm vacxin chéng CETP, khéng thé CETP, khang thé chdng
khéng thé TNFa va cc xytokin khéc, ché phérn vacxin tinh bot B, vacxin cho bénh tiéu
duong typ 1 (vi du, DIAPEP-277 clia Peptor), khang thé khang HIV va ché phdm vacxin
HIV, cling nhu céc khang thé hodc ché pham vacxin chéng céc xytokin, cac enzym loai
renin-angiotensin va cic san phim cua ching, cdc khang thé hodc ché phim vacxin chdng
céac enzym hodc protein lién quan dén chuyén hoa lipid méau, cac khang thé hodc cac
vacxin lién quan dén cac enzym va protein lién quan dén hé thong tiéu soi huyét hoic
dong méau, cac khang thé hogc ché pham vacxin chéng céc protein lién quan dén chuyén
héa dudng va khang insulin, va trong tu. Ngoai ra, co thé dugc st dung két hop véi cac
thudc sinh hoc lién quan dén cac yéu tb tang truéng nhu GH, IGF va tuong tu.

Céc vi du vé& phuong phap tri liéu gen bao gdm phuong phap diéu tri str dung gen
lién quan dén xytokin, enzym loai renin-angiotensin va san pham ctia chiing, protein G,
thu thé lién hop protein G va enzym phosphoryl héa cta ching, phuong phap diéu tri st
dung ADN decoy nhu NFkB decoy va twong tw, phuong phap diéu tri str dung antisense,
phuong phéap diéu tri str dung gen lién quan dén enzym hoic protein lién quan dén chuyén
hoa lipid mau (vi du, gen li€n quan dén chuyén hoa, bai tiét va hép thu cholesterol hodc
triglyxerit hoic HDL-cholesterol hodc phospholipid méu), phuong phap diéu tri sir dung
gen lién quan dén enzym hoic protein lién quan dén liéu phap angiogenesis cho tic nghén
mach mau ngoai vi va tuong tu (vi dy, cac yéu t6 tang truéng nhu HGF, VEGF v.v.),
phuong phap diéu tri str dung gen lién quan dén protein lién quan dén su trao doi glucoza

va khang insulin, antisense chéng cac xytokin nhu TNF v.v., va twong tu.
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Céc vi du v& phuong phép diéu tri trong linh vic tim than ma khong st dung
thudc bao gdm lidu phéap choang dién dugc cai bién, lidu phép kich thich néo sau, liéu
phép kich thich tir trudng xuyén so lap di 1dp lai, liéu phap tam Iy bao gbm liéu phéap hanh
vi nhén thirc va tuong tu.

Hop chét theo séng ché ciing 6 thé dugc st dung két hop v6i cac phuong phép
t4i tao co quan khac nhau nhu tai tao tim, téi tao than, tai tao tuyén tuy, tai thong mach
mau va teong tu, liéu phap cly ghép té bao st dung cac té bao tiy xuwong (té bao don
nhan c6 ngudn gdc tir ty xuong, té bao gbc tao nén & tity xwong), hodc co quan nhan tao
st dung k§ thuét md (vi dy, mach mdu nhén tao, tAm té bao co tim).

Vi du thyce hién sang ché

Séang ché dugc gii thich chi tiét trong phan sau day nho tham khao cac vi du, vi
du thtr nghiém va vi du bao ché. Tuy nhién, céc vi du khong lam gi6i han séng ché va cac
vi du nay c6 thé dugc cai bién trong pham vi clia sdng ché.

“Nhiét do trong phong” trong céc vi du sau day nhin chung 1a khoang tir 10°C
dén khoang 35°C. Ty 1¢ dung mdi dugc trdn 13, trur khi dugc x4c dinh khac, ty 1€ tron theo
thé tich va % nghia 1a % trong lugng trir khi duwoc xac dinh khac.

Su rira giai bang phép sc ky cot trong céc vi du dugc thuc hién dudi sy quan sat
bang phép sac ky 16p mong (Thin Layer Chromatography, TLC) trix khi dugc xac dinh
khac. Trong viéc quan sat bang TLC, 60 Fas4 dugc san xuét bdi Merck dugc stt dung lam
tim TLC, dung moi dugc sit dung lam dung mdi rira gidi trong phép sdc ky cot duoc st
dung lam dung mdi rira giai hép, va may phat hién UV dugc sir dung dé phat hién. Trong
phép sdc ky cot silica gel, chi bao NH nghia la str dung silica gel dugc lién két voi
aminopropylsilan va chi béo Diol nghia 14 sir dung silica gel dugc lién két véi 3-(2,3-
dihydroxypropoxy)propylsilan. Trong phép sic ky 16ng hiéu ning cao diéu ché (high
performance liquid chromatography, HPLC), chi bao C18 nghia la st dung silica gel
duoc lién két v6i octadecyl. Ty 1€ dung mdi rira giai 1a, trir khi dugc xac dinh khéc, ty 1€
tron theo thé tich.

DAbi véi vide phan tich 'H NMR, phan mém ACD/SpecManager (tén thuong mai)
va tuong tu dugc st dung. Cac dinh cyc dai ciia nhom hydroxyl, nhém amino va tuong

tu, ma c6 dinh cuc dai proton rat nho, d6i khi khong dugc md ta.
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MS dugc do bang LC/MS. Déi v6i phuong phép ion hoa, phuong phéap ESI, hodc
phuong phap APCI dugc st dung. Dit liéu chi béo gia tri do thyc té (theo thuc nghiém).
Mic di dinh cyc dai ciia ion phan t thuong duge quan sat, nhung doi khi ion phén manh
dugc quan séat. Trong truong hop cua mudi, dinh cuc dai ciia ion phan tir hogc dinh cuc
dai ctia ion phin manh & dang tu do thuong dugc quan sat.

Pon vi ndng d6 mau (c) cho viéc quay quang hoc ([o]p) 1a g/100 mL.

Gia tri phan tich nguyén t6 (Anal.) dwgc md ta 12 gia tri duoc tinh (Calcd) va gid
tri duge do thuc té (theo thuc nghiém).

Thoi gian duy tri trong cac vi du duoc do bang phuong phap sac ky léng. Cac
diéu kién do 13 nhu sau, trir khi dugc xac dinh khac.

cot: YMC PackPro C18 2,0 mm i.d. x 75 mm (3 um)
pha dong: dung dich duoc diéu ché bang cach bd sung dung dich chét dém Britton-
Robinson 0,04 M (dd pH 6,5) vao metanol (5:2), va trdn ching, va diéu chinh do pH t61
7,4 bang dung dich natri hydroxit 0,2 M.

Céc dinh cuc dai do nhiéu xa bot tia X trong cac vi du nghia la céc dinh cuc dai
duoc do & nhiét do trong phong bang Ultima IV (Rigaku Corporation, Japan) st dung buc
xa Cu Ko 1am ngudn bire xa. Cac didu kién do 1a nhu sau.

Dién ap/dong dién: 40 kV/50 mA

Tée do quét: 6 do/phut

Vung quét 2 Theta: 2-35 d§

Kha nang két tinh do nhiéu xa bt tia X trong cac vi du dugc tinh bang phuong
phép Hermans.

Trong cac vi du sau day, cac tur viét tit sau day duoc st dung.
mp: diém nong chay
MS: phd khi
M: ndéng d6 mol
N: binh thuong
CDCls: deuterocloform

DMSO-dg: deuterodimety] sulfoxit
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'H NMR: cdng hudng tir hat nhan proton

LC/MS: khéi phé ké sic ky long

ESI: ion hoa tia dién

APCI: ion héa hoa hoc ap suit khi quyén

HATU: (dimetylamino)-N,N-dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-
yloxy)metaniminium hexaflophosphat

PPh;: triphenylphosphin

TFA.: axit trifloaxetic

DMAP: N,N-dimetyl-4-aminopyridin

CPME: xyclopentyl metyl ete

WSC: N-(3-(dimetylamino)propyl)-N'-etylcarbodiimit

IPE: 2-isopropoxypropan

DIPEA: N-etyl-N-isopropylpropan-2-amin

DMEF: N,N-dimetylformamit

HOBt: 1H-benzotriazol-1-ol

THF: tetrahydrofuran

DME: 1,2-dimetoxyetan

MeOH: metanol

WSC-HCI: N-(3-(dimetylamino)propyl)-N'-etylcarbodiimit hydroclorua (1:1)
EtOH: etanol

Boc,O: di-tert-butyl dicarbonat

TEA: trietylamin

Et,O: etoxyetan

EtOAc: etyl axetat

CH3CN:: axetonitril

TMSCI: trimetylsilyl clorua

XPhos Pd G3: metansulfonato(2-dixyclohexylphosphino-2’,4°,6’-triisopropyl-1,1°-
biphenyl)(2’-amino-1,1’-biphenyl-2-yl)paladi(II)
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PdCly(dppf): [1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclorua
Vidul
N-[(2S,3R)-2-[(2,3"-diflo[1,1"-bipheny]]-3-y])metyl]-4,4-diflo-1-((2R)-oxetan-2-

cacbonyl)pyrolidin-3-yl]etansulfonamit
A) 3-clo-2-flophenylalanin hydroclorua

Hdn hop gdm 1-(brommetyl)-3-clo-2-flobenzen (55,0 g), dietyl
axetamidomalonat (56,1 g) va EtOH (400 mL) dugc b sung thém dung dich natri etoxit
etanol 20% (88 g) & 0°C. Hon hop dugc héi luu trong 2 gior 30 phut, va dugc lam ngudi
dén nhiét do trong phong. Tap chét dugc loai bo b%lng cach loc, chét loc dugc cd duéi ap
suét giam, va hon hop gdm chét cn va axit clohydric 6M (500 mL) duoc héi luwu trong 15
gio. Dung dich phan tmg dugc ¢6 dudi ap suét giam, va chét cn thu duoc duge rira béng
isopropanol/diisopropyl ete d8 thu duoc hop chit néu & d& muc (67,1 g).
MS: [M+H]* 217,8.
B) N-(tert-butoxy cacbony1)-3-clo-2-flophenylalanin

Hbn hop gdm 3-clo-2-flophenylalanin hydroclorua (67,1 g), dung dich nude natri
hydroxit 1M (528 mL) va DME (480 mL) duoc bd sung thém Boc,O (63,4 g) & nhiét do
trong phong. Hon hop dugce khudy ¢ nhiét d trong phong trong 2 gio' 30 phut, va dugc
rot vao nudc da. Hon hop dugc bazo hoa bang dung dich nuéc natri hydroxit 1M, va 16p
nuée duge rira bang dietyl ete. Lép nude duge axit hoa bang axit clohydric 1M, va dugc
chiét béng EtOAc. Lép hitu co dugce tach, duoc rira béng nuée va nude mudi bao hoa,
duoc 1am khd bing magie sulfat khan, va dugc ¢ dudi ap suét giam. Chét rén thu dugc
dugce rira bang diisopropyl ete/hexan d8 thu dugc hop chitnéu & dé muc (63,8 ).
MS: [M-H] 316,0.
C) tert-butyl {3-(3-clo-2-flophenyl)-1-[metoxy(metyl)amino]- 1-oxopropan-2-yl}carbamat

Hdn hop gdm N-(tert-butoxycacbonyl)-3-clo-2-flophenylalanin (63,8 g), N-
metoxymetanamin hydroclorua (21,5 g), HOBt (29,8 g), TEA (44,7 g) va DMF (425 mL)
dugc bd sung thém WSC-HCl (46,2 g) ¢ 0°C. Hbn hop duoc khudy & nhiét do trong
phong trong 15 gio, va hdn hop phan ung dugc b sung thém dung dich nudce natri hydro
carbonat, va duogc chiét béng EtOAc/THF. L6p hitu co dugce tach, dugce rira béng nudc va

nuée mudi bio hoa, duoc 1am khod bang magie sulfat khan, va dugc c6 dudi dp suat giam.
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Chét rén thu duoc dugc rira bing diisopropyl ete/hexan dé thu dugc hop chit néu & dé
muc (70,0 g).
MS, theo thuc nghiém: 260,9.
D) tert-butyl {3-(3-clo-2-flophenyl)-1-[metoxy(metyl)amino]-1-oxopropan-2-yl} (4-
metoxybenzyl)carbamat
Hbn hop gdm tert-butyl {3-(3-clo-2-flophenyl)-1-[metoxy(metyl)amino]-1-
oxopropan-2-yl} carbamat (70,0 g) va DMF (390 mL) duoc bd sung thém natri hydrua
60% (10,1 g) & 0°C. Hon hop duge khudy & 0°C trong 5 phut, va sau d6 & nhiét do trong
phong trong 10 phut, va hdn hop phan tng dugc bd sung thém 1-(clometyl)-4-
metoxybenzen (60,7 g) va tetrabutylamoni iodua (7,16 g) & 0°C. Hdn hop dwoc khudy &
nhiét do trong phong trong 2 gid 30 phit, dwoc rét vao nude dé, va duge chiét bang
EtOAc. L6p hitu co dugc tach, dugc rira béng nuée va nude mudi bao hoa, duge 1am khd
bing magie sulfat khan, va dugc cd dudi ap suat giam. Chat cn dugc tinh ché bang phép
sic ky cot silica gel (EtOAc/hexan) d8 thu duoc hop chat néu & dé muc (90,7 g).
MS: [M+H]" 481,1.
E) tert-butyl [1-(3-clo-2-flophenyl)-3-oxopropan-2-yl] [(4-metoxyphenyl)metyl]carbamat
Hdn hop gdm tert-butyl {3-(3-clo-2-flophenyl)-1-[metoxy(metyl)amino]-1-
oxopropan-2-y1}(4-metoxybenzyl)carbamat (90,7 g) va EO (500 mL) dugc b sung
thém lithi nhom hydrua (9,30 g) timg chit mot & -78°C. Hdn hop duoc khudy & -15°C
trong 1 gio 30 phut, va hdn hop phéan tmg dugc bd sung nho giot lién tuc EtOAc va dung
dich nudc kali hydrosulfit 10% & -78°C. Hon hop dugc khudy & nhiét do trong phong
trong 15 phut, va hdn hop dugc bd sung thém nuéc. Chét khong tan dugc loai bo bang
cach loc qua Celite, va chét loc dugc chiét bﬁng EtOAc. L6p hitu co duge tach, dugce rira
bang nudc va nude mudi bio hoa, duge 1am kho bing magie sulfat khan, va dugc cd dudi
ap suat giam. Chét cin duoc tinh ché bang phép sic ky cot silica gel (EtOAc/hexan) dé
thu duoc hop chit néu & dé muc (74,7 g).
MS: [M-H] 420,0.
F) etyl 4-{(tert-butoxycacbonyl)[(4-metoxyphenyl)metyl]Jamino}-5-(3 -clo-2-flophenyl)-
2,4,5-trideoxy-2,2-diflopentonat

Hbn hop gém kém (37,0 g) va THF (500 mL) duoc bd sung thém TMSCI (3,85
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g) trong mdi trudong agon & nhiét do trong phong. Hon hop duoc khudy & nhiét do trong
phong trong 15 phut, va etyl brom(diflo)axetat (71,9 g) dugc b sung nhé giot vao hdn
hop ddng thoi khudy manh & nhiét d9 trong phong trong khi gitr nhiét do bén trong &
khoang 50°C. Hon hgp dugc khudy & nhiét do trong phong trong 15 phut, va hdn hop
duoc bd sung nhé giot hdn hop gdm tert-butyl [1-(3-clo-2-flophenyl)-3-oxopropan-2-
y1][(4-metoxyphenyl)metyl]carbamat (74,7 g) va THF (100 mL), trong khi gitr nhiét do
bén trong & khoang 40°C. Hon hop dugc khudy & nhiét do trong phong trong 2 giv, va
duogc bd sung dung dich nude kali hydrosulfit 5% dudi diéu kién lam lanh bang nudc da,
va duoc chiét bang EtOAc. Lép hitu co dugc tach, duge rira bang nuéc va nudc mudi bao
hoa, duoc lam khd bing magie sulfat khan, va dugc ¢6 dudi ap suat giam. Chét can dugc
tinh ché bang phép sic ky cot silica gel (EtOAc/hexan) @8 thu duoc hop chét néu & de
muc (61,6 g).
MS, theo thuc nghiém: 490,0.
G) 5-[(3-clo-2-flophenyl)metyl]-3,3-diflo-4-hydroxy-1-[(4-
metoxyphenyl)metyl]pyrolidin-2-on

Hdn hop gdm etyl 4-{(tert-butoxycacbonyl)[(4-metoxyphenyl)metyl]Jamino}-5-
(3-clo-2-flophenyl)-2,4,5-trideoxy-2,2-diflopentonat (61,6 g) va EtOH (160 mL) duge bd
sung thém dung dich hydro clorua CPME 4M (282 mL) ¢ nhi¢t do trong phong. Hon hop
duoc khudy & nhiét do trong phong trong 2 gid, va dung dich phan ing dugc co. Chét can
thu duoc duge bd sung thém EtOH (360 mL) va DIPEA (43,8 g). Hon hop dugc khudy &
70°C trong 1 gidr 30 phiit, va hdn hop phan tmg dugce rét vao nudce dé, va dugc chiét bang
EtOAc. L6p hitu co dugce tach, dugc rira béng nuéc va nude mudi bao hoa, dugc 1am khod
bing magie sulfat khan, va dugc cd dudi ap suét giam. Chét can dugc tinh ché bang phép
sic ky cot silica gel (EtOAc/hexan), va cht rén thu dugc dugc rira bang diisopropyl
ete/hexan dé thu duge hop chit néu ¢ dé muc (36,1 g).
MS: [M+H]" 399.9.
H) 5-[(3-clo-2-flophenyl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on

Hbn hop gdm 5-[(3-clo-2-flophenyl)metyl]-3,3-diflo-4-hydroxy-1-[(4-
metoxyphenyl)metyl]pyrolidin-2-on (36,1 g), CH;CN (315 mL) va nu6e (105 mL) duoc
bd sung thém nhdm hexanitratoxerat(IV) (99 g) ¢ nhiét do trong phong. Hén hop duoc
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khudy & nhiét do trong phong trong 4 gid, dugc rét vao nude da, va dugce chiét bang
EtOAc. L6p hitu co dugce tach, duge roa bé‘mg nude va nude mudi bo hoa, duge 1am kho
bang magie sulfat khan, va dugc c6 dudi ap suét giam. Chét can dugc tinh ché bang phép
sic ky cot silica gel (EtOAc/hexan), va sau d6 bang phép séc ky cot silica gel (NH,
metanol/EtOAc) dé thu dugc hop chét néu ¢ dé muc (22,7 g).
MS: [M-H] 278,0.
I) tert-butyl 2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-hy droxypyrolidin-1-carboxylat

Hbn hop gdm 5-[(3-clo-2-flophenyl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on
(22,7 g) va THF (350 mL) duoc bd sung nho giot dung dich phirc hgp boran-THF/THF
IM (284 mL) & nhiét do trong phong. Hon hop dugc lam Am tir tir dén 60°C, va dugc
khudy trong 4 gio. Nuéc dugce b sung nhé giot vao hdn hop & 0°C, va hdn hop duoc
khudy & nhiét d6 trong phong trong 10 phut, va dugc c6 dudi ap suét giam. Chét cin dugc
bd sung thém axit clohydric 1M (500 mL), va hdn hop duge khudy manh & 60°C trong 1
gidr 30 phut. Hn hop dugce bd sung tir tir dung dich nuée natri hydroxit IM dudi dieu
kién lam lanh bi?mg nugce da, duoc bazo hoa béng kali carbonat, dugc lam bao hoa béng
mubi, va dugc chiét bz"mg EtOAc/THF. Lép hitu co duge tach, duoc rira béng nudc va
nudc mudi bio hoa, duge 1am khd bing magie sulfat khan, va duge cd dudi ap sudt giam.
Hon hop gdm chit cin thu duge, natri hydro carbonat (6,83 g) va THF (190 mL)/nu6ce
(210 mL) dugc bd sung thém dung dich Boc2O (19,5 g) trong THF (20 mL) & nhiét do
trong phong. Hon hop dugc khudy manh & nhiét d¢ trong phong trong 15 gio, dugc rot
vao nudc, va dugc chiét béng EtOAc. L6p hitu co dugce tach, duge rira béng nudc va
nude mudi bio hoa, duge 1am khd bing magie sulfat khan, va duge cd dudi ap suét giam.
Chét cin duogc tinh ché bing phép séc ky cot silica gel (EtOAc/hexan) dé thu duge hop
chét néu & dé muc (22,2 g).
MS, theo thuc nghiém: 265.9.
J) rac-tert-butyl (2S,3S)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-
[(triflometansulfonyl)oxy [pyrolidin-1-carboxylat

Hdn hop gdm tert-butyl 2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-
hydroxypyrolidin-1-carboxylat (22,1 g), pyridin (96 g) va EO (355 mL) dugc bd sung
nhd giot triflometansulfonic anhydrit (51,2 g) trong mdi trudng agon ¢ 0°C. Hon hop
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duoc khudy & nhiét do trong phong trong 2 gid 30 phit, dugc rét vao nude da, va duge
chiét bing EtOAc/hexan. Lép hitu co dugc tich, dugc rira bang dung dich nude axit xitric
10%, dung dich nudc natri hydro carbonat, nu¢e va nude mudi bao hoa, duge 1am kho
bing magie sulfat khan, va dugc c6 dudi ap suét giam. Chét cin dugc tinh ché bang phép
sdc ky cot silica gel (EtOAc/hexan) d8 thu duoc hop chit néu & dé muc (22,4 g).
MS, theo thuc nghiém: 397.9.
K) rac-tert-butyl (28,3R)-3-azido-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-1-
carboxylat

Hbn hop gdm rac-tert-butyl (25,3S)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-
[(triflometansulfonyl)oxy Jpyrolidin-1-carboxylat (22,4 g) va CH3CN (265 mL) duoc bd
sung thém tetra-n-butylamoni azit (38,3 g) & nhi¢t d¢ trong phong. Hon hop duge lam 4m
tir tir dén 80°C, duge khudy trong 1 gid, dugce rét vao nudce da, va dugc chiét bang
EtOAc. L6p hitu co duge tach, duoc rira béng nuéc va nude mudi bdo hoa, duge lam kho
bang magie sulfat khan, va dugc c6 dudi ap suét giam. Chét cin dugce tinh ché bang phép
sic ky cot silica gel (EtOAc/hexan) @8 thu duoc hop chit néu & dé muc (16,2 g).
MS, theo thuc nghiém: 290,9.
L) rac-tert-butyl (28,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-1-
carboxylat

Hbn hop gdm rac-tert-butyl (2S,3R)-3-azido-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (16,2 g) va THF (200 mL)/nuéc (5 mL) duoc bb sung thém
PPh; (13,1 g) trong moi trudng agon & nhiét do trong phong. Hon hop duge khudy &
55°C trong 18 gio, dugc bd sung dung dich nude natri hydro carbonat dudi diéu kién 1am
lanh béng nude da, va duoc chiét b?mg EtOAc/THF. Lép hitu co dugc tach, dugc rira
bang nudc va nudc mudi bio hoa, duoc 1am kho bang magie sulfat khan, va duge cd dudi
&p suét giam. Chét ciin duge tinh ché bing phép sic ky cot silica gel (NH, EtOAc/hexan)
8 14n Iwot thu duoc hop chitnéu & d& muc va san phim phu. Hon hop gdm san pham
phu thu duge va THF (100 mL)/nuée (10 mL) duge bd sung dung dich nuéc metanamin
40% (3,22 g) & nhiét d6 trong phong. Hon hop dugc khudy & 70°C trong 15 gid, dugc rét
vao nudc, va dliqc chiét béng EtOAc. Lép hitu co dugce tach, duoc rira béng nudc va

nude mudi bao hoa, duge 1am kho biang magie sulfat khan, va duge ¢6 dudi 4p suat giam.
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Chét cin dugc tinh ché bing phép sic ky cot silica gel (NH, EtOAc/hexan) dé thu duoc
hop chét néu & d& muc (14,6 g), dugc két hop véi hop chét néu & d& myc thu duge & trén.
MS, theo thuc nghiém: 308,9.
M) tert-butyl (2S,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-1-
carboxylat

rac-tert-Buty] (2S,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-
1-carboxylat (14,6 g) dugc phan giai bang HPLC (cdt: CHIRALPAK IA, 50 mmIDx500
mmlL, 20 pm, pha dong: hexan/etanol/dietylamin = 800/200/1) dé thu duoc hop chét néu
& d& muc (6,84 g) v6i thoi gian duy tri ngén hon (cot: CHIRALPAK IA, 4,6 mmID*250
mmL, 5 pm, pha dong: hexan/etanol/dietylamin = 800/200/1).
MS, theo thuc nghiém: 309,1.
N) tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-[(etansulfonyl)amino]-4,4-
diflopyrolidin-1-carboxylat

Hon hop gém tert-butyl (2S,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (1,04 g), TEA (0,577 g), DMAP (0,174 g) va THF (30 mL)
duoc bd sung thém etansulfonyl clorua (0,550 g) ¢ 0°C. Hén hop duoc khudy & nhiét do
trong phong trong 5 gio, nudc dugc b sung vao hdn hop & nhiét do trong phong, va hén
hop dugce chiét bang EtOAc. Lép hitu co dugc tach, dugc rira bang nudc va nudc mubi
bao hoa, dugc lam kho béng natri sulfat khan, va dugc co dudi ap sut gidm. Chét cin
duoc tinh ché bing phép séc ky cot silica gel (NH, EtOAc/hexan) dé thu duge hop chét
néu & dé muc (1,25 g).
MS: [M-H] 455,1.
0) N-{(2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua

Hbn hop gbém tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4,4-diflopyrolidin-1-carboxylat (24,9 mg), axit (3-
flophenyl)boronic (15,3 mg), XPhos Pd G3 (4,61 mg), dung dich nuéc kali phosphat 1M
(0,163 mL) va DME (0,6 mL) dugc khudy & 80°C trong 2 gi¢. Dung dich phéan ing dugc
¢d, va chit cin duoc tinh ché bang phép séc ky cot silica gel (NH, EtOAc/hexan). Hon
hop gbém chét cin thu dugc (27 mg) va dung dich hydro clorua CPME 4M (2 mL) dugc
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khudy & nhiét do trong phong trong 4 gid. Chét khong tan dugc gom bang cach loc dé thu
dugc hop chit néu & dé muc (17 mg).
MS: [M+H]"417,1.
P) N-[(2S,3R)-2-[(2,3"-diflo[1,1"-biphenyl]-3-y])metyl]-4,4-diflo-1-((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl}etansulfonamit hydroclorua (250 mg), axit oxetan-2-carboxylic (67,6
mg) va DMF (2 mL) dugc b sung thém HATU (315 mg) va DIPEA (357 mg) & nhiét do
trong phong. Hon hop dugc khudy qua dém & nhiét d9 trong phong, hén hop nay duge bd
sung thém dung dich nuéc amoni clorua bao hoa, va hén hop dugc chiét bing EtOAc.
L6p hitu co duge tach, duoc rira bé’lng nuéce va nude mubi bio hoa, duge lam khod béng
natri sulfat khan, va duoc ¢ dudi ap suat giam. Chét cin dugce tinh ché bing phép sic ky
cot silica gel (NH, EtOAc/hexan), va chét rén thu duge duoc két tinh tir EtOAc/hexan dé
thu duoc hop chit néu & dé muc (66 mg) v6i thoi gian duy tri ngén hon.
'H NMR (400 MHz, CDCl) § 1,27-1,47 (3H, m), 2,68-5,20 (14H, m), 7,03-7,13 (1H, m),
7,16-7,45 (6H, m).
Vidu2
N—{(ZS,3R)—4,4-diﬂ0-1—(2-hydroxy-2-mety1propan0yl)—2-[(2,3',5'-triﬂo[1,1'—bipheny1]-3-
yDmetyl]pyrolidin-3-yl}metansulfonamit
A) tert-butyl (28,3R)-2-(3-clo-2-flobenzyl)-4,4-diflo-3-(metylsulfonamido)pyrolidin-1-
carboxylat

Metansulfonic anhydrit (143 mg) dugc bd sung vao hdn hop gbm tert-butyl (2S,3R)-3-
amino-2-(3-clo-2-flobenzyl)-4,4-diflopyrolidin-1-carboxylat (200 mg), TEA (0,229 mL) va THF
(5 mL) & nhiét d9 trong phong. Hon hop dugc khudy qua dém & nhiét do trong phong. Hon hop
duoc cd du6i ap sut giam. Chét ciin duoc tinh ché bang phép sc ky cot (silica gel,
EtOAc/hexan) dé thu dugc hop chit néu & dé myc (244 mg).
MS: [M-H] 441,1.
B) tert-butyl (2S,3R)-4,4-diflo-3-(metylsulfonamido)-2-((2,3",5"-triflo-[ 1,1'-biphenyl]-3-
yl)metyl)pyrolidin-1-carboxylat

Hbn hop gom tert-butyl (2S,3R)-2-(3-clo-2-flobenzy1)-4,4-diflo-3-
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(metylsulfonamido)pyrolidin-1-carboxylat (4,52 g), axit (3,5-diflophenyl)boronic (3,22 g),
XPhos Pd G3 (0,432 g) va dung dich nudce kali phosphat 1M (30,6 mL) trong DME (100 mL)
duge khudy & 80°C trong 3 gidr trong mdi trudng nito. Hbn hop dugc tinh ché bang phép sic ky
cot (silica gel, EtOAc/hexan, sau d6 1a NH silica gel, EtOAc/hexan) dé thu dugc hop chét néu &
@& muc (5,30 g).
MS: [M-HJ 519,1.
C) N-{(2S,3R)-4,4-diflo-2-[(2,3',5'-triflo[ 1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-
yl}metansulfonamit hydroclorua

Hbn hop gdm tert-butyl (2S,3R)-4,4-diflo-3-(metylsulfonamido)-2-((2,3",5'triflo-{1,1"-
biphenyl]-3-yD)metyl)pyrolidin-1-carboxylat (73 mg) va dung dich HCVCPME 4M (1 mL)
dugc khudy qua dém & nhiét d9 trong phong. Hén hop duge pha loang bang FtOAc va chét két
tiia dugc gom bang cach loc dé thu dugc hop cht néu & d& muc (50,0 mg).
MS: [M+H]* 421,0.
D) N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3",5'-triflo[ 1,1'-bipheny]]-
3-yl)metyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gdbm N-{(28,3R)-4,4-diflo-2-[(2,3',5"-triflo[1,1"-biphenyl]-3-
ylmetyl]pyrolidin-3-yl}metansulfonamit hydroclorua (4,3 g) va DIPEA (8,14 mL) trong
THF (60 mL) dugc bd sung alpha-axetoxy-isobutyryl clorua (1,64 mL) & 0°C, va hén hop dugc
khudy & cling nhiét d¢ trong 10 phut. Hdn hop duge bd sung thém nude (20 mL) va dung dich
lithi hydroxit 4M (23,5 mL), va hon hop duge khudy qua dém & nhiét do trong phong. Hon hop
duoc pha lodng bang nude mubi bio hoa va duge chiét bing EtOAc. Phan chiét duoc 1am kho
bang magie sulfat va dugc co dudi ap sudt giam. Chét cin dugc tinh ché bang phép sac ky cot
(silica gel, EtOAc/hexan) dé thu dugc hop chét néu & d& muc (4,40 g).
'H NMR (400 MHz, CDCl3) & 1,31-1,47 (6H, m), 2,25-2,60 (1H, m), 2,88-3,02 (4H, m),
3,10 (1H, dd, ] = 14,2, 7,5 Hz), 4,01-4,49 (3H, m), 4,92-5,17 (2H, m), 6,75-6,87 (1H, m),
7,01-7,11 (2H, m), 7,16-7,23 (1H, m), 7,26-7,32 (1H, m), 7,36-7,46 (1H, m).
Vidu3
N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit

A) tert-butyl (2S,3R)-3-(etylsulfonamido)-4,4-diflo-2-((2,3',5'-triflo-[1,1'-biphenyl]-3-
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yl)metyl)pyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (2S,3R)-2-(3-clo-2-flobenzyl)-3-(etylsulfonamido)-4,4-
diflopyrolidin-1-carboxylat (3,70 g), axit (3,5-diflophenyl)boronic (2,56 g) va dung dich nudc
kali phosphat 1M (24,3 mL) trong DME (50 mL) dugc b6 sung thém XPhos Pd G3 (0,343 g) &
nhiét do trong phong. Hon hop dugc khudy & 90°C trong mdi trudng nito trong 15 gid. Hén hop
phan tng duge rét vao nudc va duge chiét bang EtOAc. Lép hitu co dugce rira bang nudc mudi
bao hoa, duoc lam kho béng magie sulfat va dugc cd dudi ap suét giam. Chét ciin dugc tinh ché
bang phép sac ky cot (silica gel, EOAc/hexan) dé thu dugc hop chét néu & d& muc (3,30 g).
MS: [M-H] 533,2.
B) N-((2S,3R)-4,4-diflo-2-((2,3',5-triflo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)etansulfonamit hydroclorua

Hdn hop gdm tert-butyl (2S,3R)-3-(etylsulfonamido)-4,4-diflo-2-((2,3",5triflo-[1,1-
biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (3,30 g) va dung dich HC/CPME 4M (30 mL)
duoc khudy qua dém & nhiét do trong phong. Biéng cach loc, hop chét néu & d& muc (2,86 g)
thu duoc.
MS: [M+H]" 435,1.
C) N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1 "-biphenyl]-
3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gém N-((2S,3R)-4,4-diflo-2-((2,3',5triflo-{ 1,1'-biphenyl]-3-
yhmetyl)pyrolidin-3-yl)etansulfonamit hydroclorua (200 mg) va DIPEA (0,367 mL) trong THF
(3 mL) dugc b sung thém alpha-axetoxy-isobutyryl clorua (0,074 mL) & 0°C, va hén hop duoc
khudy & cling nhiét do trong 10 phit. Hon hop duge bd sung nude (1 mL) va dung dich lithi
hydroxit 4M (1,06 mL), va hdn hop duge khudy qua dém & nhiét do trong phong. Hon hop duge
pha loang bang nudc mudi bao hoa va dugc chiét bing EtOAc. Phan chiét duogc 1am kho bang
magie sulfat va dugc co dudi dp suét giam. Chét cin dugc tinh ché bang phép sic ky cot (silica
gel, EtOAc/hexan) va dugc két tinh lai tir EtOAc/hexan dé thu duoc hop chét néu & d& muc (154
mg).
'H NMR (400 MHz, CDCls) § 1,32-1,40 (9H, m), 2,27-2,54 (1H, m), 2,88-3,16 (4H, m),
4,02-4,49 (3H, m), 4,86-5,20 (2H, m), 6,78-6,86 (1H, m), 7,02-7,10 (2H, m), 7,16-7,22
(1H, m), 7,27-7,31 (1H, m), 7,35-7,43 (1H, m).
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Vidu4

N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit
A) axit 2-amino-3-(3-brom-2-flophenyl)propanoic hydroclorua

Natri etoxit (121 g) dugc bd sung vao dung dich 1-brom-3-(brommetyl)-2-
flobenzen (91 g) va dietyl 2-axetamidomalonat (77 g) trong EtOH (566 ml) ¢ nhi€t do
trong phong. Sau khi dugc héi luu trong 2 gid, hdn hop phén tng duge 1am ngudi dén
nhiét d§ trong phong, va chét khong tan dugc loc ra. Chét loc duge ¢o dudi ap suét giam,
va chit cin dwoc pha lodng bing axit clohydric 8M (849 ml), va hén hop duoc hodi luu
trong 17 gid. Hon hop phan ung duge cd dudi ap suét giam dé thu duge cic tinh thé, ma
duoc gom bang cach loc va dugc ria bang 2-propanol/IPE d8 thu dugc hop chit néu ¢ dé
muc (100 g).
MS: [M+H]" 261.9.
B) axit 3-(3-brom-2-flophenyl)-2-((tert-butoxycacbonyl)amino)propanoic

BocxO (92 ml) duge bd sung vao dung dich hydroclorua ciia axit 2-amino-3-(3-
brom-2-flophenyl)propanoic (100 g) va dung dich natri hydroxit 0,75M (893 ml) trong
DME (918 ml) & 0°C. Sau khi dugc khudy manh & nhiét d9 trong phong trong 16 gio, hdn
hop phén ung dugc rét vao nudce da, dugc bazo hoa bang dung dich nuéc NaOH 1M va
duoc rira bang EtO. Lép nude duge axit hoa dén d6 pH 3 bang axit clohydric 1M va
duoc chiét bang EtOAc. Lép hitu co dugc lam kho bang magie sulfat va dugc c6 dudi ap
sudt giam dé thu dugc hop chit néu ¢ d& muc (105 g).
MS, theo thuc nghiém: 261,8.
C) tert-butyl (3-(2-flo-[1,1'-biphenyl]-3-y1)-1-(metoxy(metyl)amino)-1-oxopropan-2-
yl)carbamat

Hn hop gdm axit 3-(3-brom-2-flopheny1)-2-((tert-
butoxycacbonyl)amino)propanoic (250 g) trong 1,4-dioxan (1,2 L) duge bd sung axit
phenylboronic (101 g) va Pd(dppf)Cl.CH2Clz (28,2 g) ¢ 15°C trong mdi trudng nito. Sau
khi khudy trong 15 phut, dung dich K2COs (191 g) trong H,O (600 mL) duoc b6 sung
vao. Hon hop phan tmg dugc khudy & 100°C trong 16 gid. Hon hgp phan tmg dugc rét

vao nudc va duoc diéu chinh dén do pH 2 nho axit clohydric 2M va sau d6 dugc chiét
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bang EtOAc. Lép hitu co duge két hop duogc rira bang nuéc mudi bio hoa, dugc lam kho
bang natri sulfat khan va dugc cd duéi ap sudt giam. Dung dich dugc khudy clia chat cin
thu dugce (250 g) va N,O-dimetylhydroxylamin (71,3 g) trong DMF (2 L) dugc bd sung
thém HATU (250 g) va sau d6 DIPEA (331 g) dugc b sung vao & 0°C. Hon hop phan
tng duge khudy & 15°C trong moi trudng nito trong 16 gio. Hdn hop phan tng duge rét
vao nude va 16p hitu co duge tach. Lop nude duge chiét bang EtOAc. Lép hitu co duge
két hop duoc rira bang nuéc mudi bdo hoa, dugc 1am kho bang natri sulfat khan va dugc
¢6 dudi ap suét giam. Chat can dugc gom bang cach loc va dugc rira bang dau hoa
ete/EtOAc dé thu dugc hop chét néu & dé muc (180 g).
'"H NMR (400 MHz, CDCl3) & 1,38 (9H, s), 3,00-3,18 (2H, m), 3,20 3H, s), 3,77 (3H, s),
4,91-5,09 (1H, m), 5,17-5,30 (1H, m), 7,09-7,19 (2H, m), 7,28-7,48 (4H, m), 7,50-7,57
(2H, m).
D) etyl 4-((tert-butoxycacbonyl)amino)-2,2-diflo-5-(2-flo-[1,1'-biphenyl]-3-y1)-3-
hydroxypentanoat

Dung dich dugc khudy chia tert-butyl (3-(2-flo-[1,1'-biphenyl]-3-yl)-1-
(metoxy(metyl)amino)-1-oxopropan-2-yl)carbamat (40,0 g) trong THF (1,2 L) dugc bd
sung thém lithi nhom hydrua (4,53 g) trong cac phin ¢ -78°C, va hdn hgp phan tng dugc
khudy & -10°C trong moi trudng nito trong 3 gio. Hdn hop phan ung duge r6t vao dung
dich nuéc amoni clorua bdo hoa dugc lam lanh, va hdn hgp duge loc. Banh loc dugce rira
bang EtOAc va chét loc duoc chiét bang FtOAc. Lép hitu co dugc két hop duoc rira bing
axit clohydric 1M, dung dich nudc natri hydro carbonat bao hoa va nude mudi bdo hoa,
duoc 1am kho bang natri sulfat khan va dugc o dudi ap suét giam dé thu duoc tert-butyl
(1-(2-flo-[1,1'-bipheny1]-3-y1)-3-oxopropan-2-yl)carbamat (40,0 g). Hon hop chita kém
duoc hoat hoa (56,8 g) trong THF (300 mL) duoc bb sung thém TMSCI (4,43 g) & 20°C,
va hon hop thu duge duge khudy & 20°C trong 15 phut trong mdi truong nito. Sau d6
dung dich etyl 2-brom-2,2-difloaxetat (82,8 g) trong THF (500 mL) dugc bd sung nhd
giot vao hdn hgp néu trén ¢ 40°C, va dugc khudy & 40°C trong 1,5 gi® nita trong moi
trudng nito dé thu duge dung dich (2-etoxy-1,1-diflo-2-oxoetyl)k&m(II) bromua/THF
0,51M (800 mL). Dung dich dugc khudy chira tert-butyl (1-(2-flo-[1,1'-biphenyl]-3-y1)-3-
oxopropan-2-yl)carbamat (27,0 g) trong THF (150 mL) dugc bd sung thém dung dich (2-
etoxy-1,1-diflo-2-oxoetyl)k&m(II) bromua/THF 0,51M (385 mL) & 15°C, va hdn hop
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phén tmg dugc khudy & 15°C trong mdi trudng nito trong 20 phut. Sau d6 hdn hop duge
khudy & 55°C trong 20 phit nita. Hon hgp phan tmg dugc rot vao dung dich nudc amoni
clorua va dugc chiét bang FtOAc. Lép hitu co dugce két hop duoc rira bang nude mudi
bio hoa, duge lam kho bing natri sulfat khan va duge c6 dudi dp suét giam. Chat can
duoc tinh ché bang phép sic ky cot (silica gel, EtOAc/dAu hoa ete) dé thu dugc hop chét
néu & dé muc (12,0 g).
'H NMR (400 MHz, CDCl3) 8 1,30-1,54 (12H, m), 3,00-3,35 (2H, m), 3,70-4,55 (3H, m),
4,74-5,19 (1H, m), 7,08-7,25 (2H, m), 7,35-7,57 (TH, m).
E) etyl 4-amino-2,2-diflo-5-(2-flo-[1,1'-biphenyl]-3-yl)-3-hydroxypentanoat hydroclorua

Dung dich dugc khudy chira etyl 4-((tert-butoxycacbonyl)amino)-2,2-diflo-5-(2-
flo-[1,1'-biphenyl]-3-yl)-3-hydroxypentanoat (39,0 g) trong 1,4-dioxan (80 mL) dugc bd
sung thém dung dich HCl/1,4-dioxan 4M (250 mL), va hdn hop phan tmg dugc khudy &
15°C trong 3 gi. Hon hop duge c6 dudi ap suét giam dé thu dugc hop chit néu ¢ dé muc
(34,0 g).
MS: [M+H]*368,1.
F) 3,3-diflo-5-((2-flo-[1,1'-biphenyl]-3-yl)metyl)-4-hy droxypyrolidin-2-on

Dung dich dugc khudy chira etyl 4-amino-2,2-diflo-5-(2-flo-[1,1'-biphenyl]-3-
y1)-3-hydroxypentanoat hydroclorua (66,0 g) trong EtOH (850 mL) dugc bb sung thém
DIPEA (66,0 g), va hdn hgp phén tmg dugc khudy & 80°C trong moi trudng nito trong
0,5 git. Hon hop phan tmg dugc c6 dudi ap suét giam. Chét cin duoc tinh ché bang phép
séc ky cot (silica gel, EtOAc/dau hoa ete) dé thu dugc hop chit néu & @& muc (35,0 g).
MS: [M+H]*322,0.
G) 4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-ol

Dung dich dugc khudy chira 3,3-diflo-5-((2-flo-[1,1'-biphenyl]-3-yDmetyl)-4-
hydroxypyrolidin-2-on (36,0 g) trong THF (400 mL) dugc bd sung thém dung dich phic
hop BH3-THF/THF 1M (336 mL) 6 15°C, va hdn hop phan mg duge khudy & 70°C
trong 16 gid trong mdi truong nito. Sau do hdn hop phén tmg dugc lam ding bing nudc
nho giot & 0°C, va sau do6 axit clohydric 1M duoc bd sung vao, va dugc khudy ¢ 66°C
trong 2 gid. Hon hop phan tng dugc diéu chinh dén d6 pH 8 nho dung dich nudce natri
hydro carbonat bao hoa va dugc chiét bang EtOAc. Lép hitu co dugce két hop duoc rira
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bang nuéc, duge lam kho bang natri sulfat khan va dugc co dudi ap suét giam dé thu
dugc hop chét néu & d& muc (35,0 g).
MS: [M+H]" 308,1.
H) rac-tert-butyl (28,3S)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)mety])-3-
hydroxypyrolidin-1-carboxylat
4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-ol (37,0 g) dugc bd
sung thém tert-butoxycacbonyl tert-butyl carbonat (26,3 g) trong THF (300 mL), va hdn
hop dugc bazo hoéa dén @6 pH 8 nh& dung dich nuée natri hydro carbonat bao hoa, va hon
hop phan ung dugc khudy & 15°C trong 2 gid. Hon hgp phén tmg duoc rét vao nude va
dugc chiét bing EtOAc. Lép hitu co dugce két hop dugc rira bing nude mudi béo hoa,
duoc lam kho béng natri sulfat khan va duoc ¢d dudi ap suét giam. Chét can duoc tinh ché
bang phép sic ky cot (silica gel, EtOAc/ dau hoa ete), va sau d6 dugc tinh ché bang HPLC
diéu ché (cot: C18, pha dong: CH3CN/nude (chira amoni bicarbonat 10mM)) dé thu dugc
hop chit néu & dé muc (9 g).
IH NMR (400 MHz, CDCl3) & 1,48 (9H, s), 2,14-2,28 (1H, m), 2,78-3,00 (1H, m), 3,24-
3,40 (1H, m), 3,69-4,00 (2H, m), 4,00-4,08 (1H, m), 4,14-4,20 (1H, m), 7,13-7,24 (2H,
m), 7,32-7,50 (4H, m), 7,52-7,59 (2H, m).
I) rac-tert-butyl (28,3S)-4,4-diflo-2-((2-flo-[1,1'-bipheny1]-3-yl)metyl)-3-
(((triflometyl)sulfonyl)oxy)pyrolidin-1-carboxylat
Dung dich duogc khudy chura rac-tert-butyl (2S,3S)-4,4-diflo-2-((2-flo-[1,1'"-
biphenyl]-3-yl)metyl)-3-hydroxypyrolidin-1-carboxylat (9,00 g) trong diclometan (150
mL) duoc bd sung thém pyridin (8,74 g), va sau d6 dung dich triflometansulfonic
anhydrit (15,6 g) trong diclometan (50 mL) dugc b sung nho giot vao & -10°C, va hén
hop phan g dugc khudy & -10°C trong mdi trudng nito trong 1 gio. Hon hop phan ting
dugc rot vao nude va duge chiét b%mg diclometan. Lép hitu co duge két hop duogc roa
bing dung dich nuéce axit xitric 5% va nudc mubi bdo hoa, duoc lam khé bing natri sulfat
khan va dugc c6 dudi ap suét giam d8 thu dugc hop chit néu & d& muc (11,0 g).
'H NMR (400 MHz, CDCls) & 1,51 (9H, s), 2,76-2,97 (1H, m), 3,34-3,52 (1H, m), 3,84-
3,99 (2H, m), 4,32-4,51 (1H, m), 4,89-5,05 (1H, m), 7,10-7,25 (2H, m), 7,34-7,56 (6H,

m).
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) rac-tert-butyl (2S,3R)-3-amino-4,4-diflo-2-((2-flo-[ 1,1'-biphenyl]-3-yl)metyl)pyrolidin-
1-carboxylat

Dung dich duoc khudy chira rac-tert-butyl (28,3S)-4,4-diflo-2-((2-flo-[1,1'-
biphenyl]-3-yl)metyl)-3-(((triflometyl)sulfonyl)oxy)pyrolidin-1-carboxylat (11,0 g) trong
N,N-Dimetylaxetamit (450 mL) dugc bd sung thém natri azit (5,30 g), va hon hop phan
g dugc khudy & 130°C trong 3 gio. Hon hop duoc pha lodng bang nude va duge didu
chinh dén d6 pH 9-10 nh& dung dich nuéce natri hydro carbonat va dugc chiét bang
EtOAc. Lép hitu co dugce két hop dugc rira bi‘mg nudc, duge lam kho b::ing natri sulfat
khan va dugc c6 dudi ap sudt giam dé thu duoc rac-tert-butyl (2S,3R)-3-azido-4,4-diflo-
2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (9,00 g). Dung dich duoc
khudy chira rac-tert-butyl (28,3R)-3-azido-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-
yDmetyl)pyrolidin-1-carboxylat (1,00 g) trong MeOH (30 mL) dugc b6 sung Pd trén
cacbon 10% (100 mg), va hdn hop duoc khir khi dudi ap sudt giam va duoc lam sach
bang hydro vai 14n va sau d6 dugc khudy ¢ 25°C trong mdi trudng hydro (15 psi) trong
16 gio. Hon hop phan tmg duoc loc qua tAm dém celite va banh loc duoc rira bing MeOH
va chét loc két hop duogc co dudi 4p sudt giam dé thu duge san phdm tho 1am mé dau tién.
Dung dich duoc khudy chira rac-tert-butyl (28,3S)-4,4-diflo-2-((2-flo-1,1'-biphenyl]-3-
yDmetyl)-3-(((triflometyl)sulfonyl)oxy)pyrolidin-1-carboxylat (8,00 g) trong MeOH (200
mL) dugc bd sung Pd trén cacbon 10% (800 mg), va hdn hop dugc khi khi dudi ap suat
giam va dugc 1am sach bang hydro vai 1in va sau d6 dugc khudy & 25°C trong moi
trudng hydro (15 psi) trong 3 gid. Hon hop phan tmg dugce loc qua tAm dém celite va
banh loc duge rira bang MeOH. Chét loc két hop duge ¢b dudi 4p sudt giam. Chét can va
san phdm tho ctia mé dau tién dugc tinh ché bang phép sic ky cot (silica gel, EtOAc/ dau hoa
ete) dé thu dugc hop chit néu & d& muc (6,04 g).
"H NMR (400 MHz, DMSO-ds)  0,89-1,32 (9H, m), 1,86-2,01 (2H, m), 2,53-2,78 (1H,
m), 2,94-3,13 (1H, m), 3,63-3,95 (3H, m), 4,11-4,36 (1H, m), 7,13-7,55 (8H, m).
K) tert-butyl (2S,3R)-3-amino-4,4-diflo-2-((2-flo-[1,1"-biphenyl]-3-yl)metyl)pyrolidin-1-
carboxylat

Su phan gidi quang cua rac-tert-butyl (2S,3R)-3-amino-4,4-diflo-2-((2-flo-[1,1'-
biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (6,03 g) dugc thuc hién st dung HPLC diéu ché
(Cot: CHIRALPAK AD, pha ddng: hexan/EtOH=900/100(v/v)) dé thu dugc hop chét néu &
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@ muc (3,09 g) v6i thoi gian duy tri ngén hon (Cot: CHIRALPAK AD-H, dugc rira giai
bang hexan/EtOH=900/100(v/)).
MS, theo thuc nghiém: 351,1.
L) tert-butyl (2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)-3-
(metylsulfonamido)pyrolidin-1-carboxylat

Metansulfonic anhydrit (292 mg) dugc b6 sung vao dung dich dugc khudy chira tert-
butyl (28,3R)-3-amino-4,4-diflo-2-((2-flo-{ 1,1'-biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (355
mg) va TEA (0,365 mL) trong THF (8 mL) ¢ nhiét do trong phong. Sau 0,5 gio, hdn hop phan
g dugc co dudi ap suét giam, va chét cin dugc tinh ché bang phép sic ky cot (silica gel, duge
rira gidi bing EtOAc/hexan) dé thu dugc hop chétnéu & d& muc (427 mg).
MS, theo thuc nghiém: 385,0.
M) N-((28,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-y)metyl)pyrolidin-3-
yl)metansulfonamit hydroclorua

Hon hop gdm tert-butyl (2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)-3-
(metylsulfonamido)pyrolidin-1-carboxylat (427 mg) trong dung dich HCVCPME 4M (12
mL) duoc khudy & nhiét do trong phong trong 2 gid. Chét rin dugc gom bang cach loc dé thu
duogc hop chatnéu & d& muc (340 mg).
MS: [M+H]* 385,0.
N) N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yD)metyl]-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit

Hbn hop gém N-((28,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-
yl)metyl)pyrolidin-3-yl)metansulfonamit hydroclorua (45 mg) va DIPEA (0,092 mL)
trong THF (1,28 mL) dugc khudy & nhiét d¢ trong phong trong 30 phit. Huyén phu duge
bd sung nhé giot alpha-axetoxy-isobutyryl clorua (0,0186 mL) & 0°C, va hdn hop duge
khudy qua dém & cung nhiét d6. Hon hop dugc bb sung thém nuée (0,855 mL) va dung
dich lithi hydroxit 4M (0,267 mL), va hdn hop dugc khudy qua dém & nhiét d trong
phong. Hon hop dugc lam dimg phan ing bing dung dich nuéc natri hydro carbonat bao
hoa va duoc chiét b?lng EtOAc. Phan chiét dugc rira béng nude mudi bdo hoa, duge lam
kho bing magie sulfat va dugc c¢d dudi ap suét giam. Chat cin dugc tinh ché bang phép

sdc ky cot (silica gel, EtOAc/hexan) d8 thu dugc hop chit néu & dé muc (45 mg).
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'H NMR (400 MHz, DMSO-ds) § 0,91-1,26 (6H, m), 2,62-2,72 (1H, m), 2,97-3,07 (4H,
m), 4,09-4,44 (2H, m), 4,59-4,81 (1H, m), 4,82-5,02 (1H, m), 5,27 (1H, s), 7,07-7,17 (1H,
m), 7,25-7,34 (2H, m), 7,34-7,41 (1H, m), 7,42-7,49 (2H, m), 7,49-7,56 (2H, m), 8,09-
8,19 (1H, m).
Vidu5
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit
A) tert-butyl (2S,3R)-3-(etylsulfonamido)-4,4-diflo-2-((2-flo-[1,1'-biphenyl1]-3-
yl)metyl)pyrolidin-1-carboxylat

Etansulfonyl clorua (0,233 mL) duoc b6 sung vao dung dich tert-butyl (2S,3R)-3-
amino-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (500 mg),
TEA (0,514 mL) v DMAP (75 mg) trong THF (5 mL) & nhiét d¢ trong phong. Sau khi dugc
khudy 6 nhiét d6 trong phong trong 2 gid, hén hop phan tmg duge rét vao nude va duoc chiét
bang FtOAc. Lép hitu co duge rira bang nudc mubi bio hoa, duge 1am khd bang magie sulfat
va dugc cd dudi ap suét giam. Dau du dugc tinh ché bang phép sic ky cot (silica gel, duge rira
gi4i bang EtOAc/hexan) dé thu dugc hop chét néu & d& muyc (441 mg).
MS, theo thuc nghiém: 399,1.
B) N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-y)metyl)pyrolidin-3-
yl)etansulfonamit hydroclorua

Hon hop gom tert-butyl (2S,3R)-3-(etylsulfonamido)-4,4-diflo-2-((2-flo-[1,1'-
biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (441 mg) va HCVCPME 4M (5 mL) dugc
khudy & nhiét do trong phong trong 2 gio. Hbn hop dugc co dudi ép suét giam dé thu dugc hop
chét néu & d& muyc (360 mg).
MS: [M+H]" 399,1.
C) N-[(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1'-biphenyl]-3-yl)metyl]-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gdm N-((28,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-
yl)metyl)pyrolidin-3-yl)etansulfonamit hydroclorua (60 mg) va DIPEA (0,119 mL) trong
THF (1,66 mL) duoc khudy & nhiét do trong phong trong 30 phit. Huyén phit dugc bd
sung nho giot alpha-axetoxy-isobutyryl clorua (0,024 mL) ¢ 0°C, va hén hop duoc khudy
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qua dém & cung nhiét 4o. Hbn hop dugc bd sung thém nudce (1,10 mL) va dung dich lithi
hydroxit 4M (0,345 mL), va hdn hop duoc khudy qua dém & nhiét d9 trong phong. Hon
hop dugc 1am ding phan Gmg bing dung dich nuéc natri hydro carbonat bao hoa va duoc
chiét bang EtOAc. Phan chiét dugc rira bang nudc mudi bio hoa, duge 1am khd bing
magie sulfat va dugc c6 dudi ap suét giam. Chét can dugc tinh ché bang phép sic ky cot
(silica gel, dugc rira giai bang EtOAc/hexan) dé thu dugc hop chét néu & dé muc (42,0
mg).
IH NMR (400 MHz, DMSO-ds) § 0,95-1,36 (9H, m), 2,60-2,73 (1H, m), 2,99-3,15 (3H,
m), 4,09-4,51 (2H, m), 4,58-4,98 (2H, m), 5,26 (1H, s), 7,07-7,18 (1H, m), 7,24-7,33 (2H,
m), 7,34-7,42 (1H, m), 7,42-7,56 (4H, m), 8,13 (1H, brs).
Vidu7
N-[(2S,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hy droxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit
A) tert-butyl (3-(2,3"-diflo-[ 1,1'-biphenyl]-3-y1)-1-(metoxy(metyl)amino)- 1-oxopropan-2-
yl)carbamat

WSC (63,7 mL) dugc bd sung vao hdn hop gdm axit 3-(3-brom-2-flophenyl)-2-((tert-
butoxycacbonyl)amino)propanoic (105 g), N,O-dimetylhydroxylamin hydroclorua (31,1 2),
HOBt (43,1 g), TEA (48,5 mL) va DMF (580 mL) ¢ 0°C. Sau khi dugc khudy & nhiét d trong
phong trong 15 gio, hén hop phan tmg dugc rét vao dung dich nude natri hydro carbonat ban
bao hoa va dugc khudy & nhiét do trong phong trong 20 phit dé thu duoc cac tinh thé, ma dugc
gom bang cach loc va dugc rira lién tiép bang nudc, 2-propanol va IPE. Hén hop gdm chét ran
thu dugc, axit (3-flophenyl)boronic (48,7 g), XPhos Pd G3 (2,45 g), dung dich nude kali
phosphat 2M (435 mL) va THF (537 mL) dugc khudy & 70°C trong 1 gi¢ trong mdi trudng
agon. Hon hop phén img dugc rot vao dung dich nuréc natri hydro carbonat nira bao hoa va
duoc chiét béng EtOAc. Lép hitu co duge raa béng nude va nude mudi bao hoa, duoc 1am kho
bang magie sulfat, dugc cho qua tAm dém NH silica gel (dugc rira giéi bang EtOAc) va dugc
c6 dudi ap suét giam dé thu dugc céc tinh thé, ma dugc gom bang cach loc va duge rira bang
IPE dé thu dugc hop chét néu & dé muc (92,8 g).
MS, theo thuc nghiém: 321,0.

B) tert-butyl {3-(2,3"-diflo[1,1'-biphenyl]-3-yl)-1-[metoxy(metyl)amino]-1-oxopropan-2-
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y1}[(4-metoxyphenyl)metyl]carbamat

Huyén phi duoc khudy chira tert-butyl (3-(2,3"-diflo-[1,1'-biphenyl]-3-y1)-1-
(metoxy(metyl)amino)- 1-oxopropan-2-yl)carbamat (77,0 g) trong DMF (366 mL) dugc
b sung thém NaH (60% trong dau) (9,52 g) & 0°C. Sau khi dugc khudy trong 10 phut &
nhiét d6 trong phong, alpha-clo-4-metoxytoluen (49,7 mL) va tetrabutylaminium iodua
(6,76 g) duoc bb sung vao & 0°C. Sau 1,5 gid & nhiét do trong phong, hén hop phan g
dugce rét vao hodn hop duoc khudy chira EtOAc va dung dich nueéc KHSO4 5% & 0°C, va
16p hitu co dugce tach. Lop hitu co dugc rira bing nuéce mubi bao hoa, duge 1am kho bing
natri sulfat, dugc loc va dugce ¢d dudi ap suét gidm. Chét cin dugce tinh ché béng phép sic
ky cot (silica gel, duoc rira giai bang EtOAc/hexan) d8 thu duoc hop chét néu & dé muc (83
g).
MS, theo thuc nghiém: 441,2.
C) tert-butyl [1-(2,3"-diflo[1,1'-biphenyl]-3-yl)-3-oxopropan-2-y1][(4-
metoxyphenyl)metyl]carbamat

Lithi nhdm hydrua (0,983 g) dugc bd sung vao dung dich dugc khuéy chura tert-
butyl {3-(2,3'-diflo[1,1"-biphenyl]-3-yl)-1-[metoxy(metyl)amino]- 1-oxopropan-2-y1}[(4-
metoxyphenyl)metyl]carbamat (10 g) trong EtO (83 mL) & -78°C. Hon hop dugc lam 4m
dén 0°C. Sau 0,5 gidy, hdn hop phan tng dugc 1am dimg bing EtOAc (3,61 mL) béng
cach gift nhiét d6 ctia hdn hop phéan ting dudi 10°C, va dung dich kali bisulfat (6,30 g)
trong nudc (83 mL) duoc b sung vao hdn hop. Hon hop duge chiét bang Et,0. Lép hitu
co duge tach, duoc rira bang nude va hdn hop gbm nuéc mudi bdo hoa va dung dich
nudce natri hydro carbonat, va cho qua tAm dém silica gel (duge rira giai bang
EtOAc/hexan) dé thu dugc hop chét néu & d& muc (8,43 g).
MS, theo thurc nghiém: 426,0.
D) etyl 4-{(tert-butoxycacbonyl)[(4-metoxyphenyl)metyl] amino}-2,4,5-trideoxy-5-(2,3'-
diflo[1,1'-biphenyl]-3-y1)-2,2-diflopentonat

Clotrimetylsilan (0,305 mL) dugc bd sung vao huyén phu duge khudy chira kém
(2,75 g) trong THF (24 mL) & nhiét dd trong phong. Sau 10 phut, etyl 2-brom-2,2-
difloaxetat (3,08 mL) duoc bd sung vao hdn hop dudi diéu kién 1am ngudi bang binh
nudce bang cach giit nhiét d cua hdn hop phan tng dudi 40°C. Sau 10 phut, dung dich
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tert-butyl [1-(2,3'-diflo[ 1,1'-biphenyl]-3-y1)-3-oxopropan-2-yl][(4-
metoxyphenyl)metyl]carbamat (5,78 g) trong THF (6 mL) duoc bb sung vao hdn hop &
nhiét do trong phong. Sau 1,5 gi®, hon hop phéan ing dugc rét vao hén hop duge khudy
chira dung dich nuéc KHSO4 10% (60 mL) va EtOAc (120 mL). Lép hitu co dugc tach,
duoc rora béng nuée mudi bao hoa, duge 1am kho béng natri sulfat, dugc loc, va dugce cod
dudi ap suat giam. Chét cin duge tinh ché bing phép sic ky cot (silica gel, dugc rira gidi
bing EtOAc/hexan) dé thu dugc hop chit néu & dé muc (6,71 g).
MS, theo thuc nghiém: 550,1
E) 5-[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-3,3-diflo-4-hydroxy-1-[(4-
metoxyphenyl)metyl]pyrolidin-2-on

HCI/CPME 4M (30,1 mL) duoc bd sung vao dung dich etyl 4-{(tert-
butoxycacbonyl)[(4-metoxyphenyl)metyl]amino}-2,4,5-trideoxy-5-(2,3'-diflo[ 1,1'-
biphenyl]-3-yl)-2,2-diflopentonat (7,28 g) trong EtOH (3,8 mL) ¢ nhiét do trong phong.
Sau khi dugc khudy ¢ nhiét do trong phong trong 1 gio, hdn hop phan tng duge co dudi
4p suét giam. Dau du dugc hoa tan trong EtOH (38 mL), va DIPEA (6,28 mL) dugc bd
sung vao & nhiét o trong phong. Sau khi dugc khudy & 80°C trong 0,5 gid, hdn hop phan
g dugc cd dudi ap suét giam. Chat cin duge rét vao nudc, va hén hop duge chiét bang
EtOAc. Lép hitu co duge co dudi ap suét giam, va chat cin dugc tinh ché bang phép sic
ky cot (silica gel, duoc ria giai bang EtOAc/hexan) @8 thu duoc hop chét néu & d& muc
(5,00 g).
MS: [M+H]" 460,2.
F) 5-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on

Xeric amoni nitrat (14,0 g) trong nude (15,9 mL) duge bd sung vao dung dich 5-
[(2,3"-diflo[1,1'-biphenyl]-3-yl)metyl]-3,3-diflo-4-hydroxy-1-[(4-
metoxyphenyl)metyl]pyrolidin-2-on (5,85 g) trong CH3CN (47,7 mL) ¢ nhiét do trong
phong. Hon hop dugc khudy & nhiét do trong phong trong 2 gio. Hén hop duoc trung hoa
bing dung dich nuéc natri hydro carbonat bdo hoa va dugc pha loang bang EtOAc. Chét
khong tan dugc loai bd bang céach loc, va chét loc dugc chiét bang EtOAc. Lép hitu co
duoc tach, dugce rira bﬁng nude mudi bao hoa, duge 1lam kho béng magie sulfat va dugc

cd dudi ap sudt giam. Chét can duoc tinh ché bang phép sic ky cot (silica gel, duge rira
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gi4i bang EtOAc/hexan) dé thu duoc hop chat néu & d muc (3,80 g).
MS: [M-H] 338,2.
G) tert-butyl 2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-3-hydroxypyrolidin-1-
carboxylat

Phirc hop Boran-THF 0,.9M (37,3 mL) duoc bb sung nho giot vao dung dich 5-[(2,3'-
diflo[1,1'-biphenyl]-3-yl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on (3,80 g) trong THF
(37,3 mL) & nhiét do trong phong. Sau khi dugc khudy & 60°C trong 3 gid, hon hop phan ing
duoc 1am dimg bing cach bd sung nhé giot nu6e & 0°C. Hon hop duoc khudy ¢ nhiét do trong
phong trong 10 phut va duoc c6 dudi ap suéit giam. Chét cin dugc pha loang bang EtOH (25
mL) va axit clohydric 1M (125 mL), va hén hop duoc khudy & 60°C trong 1 gio. Hbn hop phan
tmg duoc rot can than vao dung dich nude d4 natri hydro carbonat bao hoa (250 mL) va
duoc chiét b%mg EtOAc. Lép hitu co duge raa b%lng nuée va nude mudi bao hoa, dugce 1am khd
bang magie sulfat va dugc ¢d dudi ap suét giam. Chat cin dugc tron voi natri hydro carbonat
(0,941 g), THF (28,0 mL) va nué6c (28,0 mL), va Boc2O (2,83 mL) dugc bd sung vao hdn
hop & nhiét do trong phong. Hon hop dugc khudy & nhiét d trong phong trong mdi
trudng nito trong 3 gio. Hon hop duge rét vao nude ¢ nhiét d6 trong phong va dugce chiét
bang EtOAc. Lép hitu co dugc tach, dugc rira bang nude mudi bio hoa, duge lam khd
bang magie sulfat va dugc cd dudi ap suét giam. Dau du dugc tinh ché bang phép sic ky
cot (silica gel, duoc rira gidi bing EtOAc/hexan) dé thu duge hop chat néu ¢ dé muc (4,00
2.
MS, theo thuc nghiém: 326,2.
H) rac-tert-butyl (28,3S)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-3-
[(triflometansulfonyl)oxy]pyrolidin-1-carboxylat

Triflometansulfonic anhydrit (3,16 mL) dugc bb sung vao dung dich tert-butyl 2-
[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-3-hydroxypyrolidin-1-carboxylat (4.0 g)
va pyridin (3,80 mL) trong EtO (47,0 mL) ¢ 0°C. Sau khi dugc khuéy & nhiét do trong
phong trong 20 gid, hdn hop duge lam dung phan tng bing nudc & nhiét do trong phong
va duoc chiét b'flng EtOAc. L6p hitu co dugce tach, duoc rira béng nuée mudi bao hoa,
duoc 1am khd bang magie sulfat va dugc o dudi ap suét giam. Lép hitu co duge tinh ché

bang phép sic ky cot (silica gel, dugc ria giai bang EtOAc/hexan) @8 thu duoc hop chét
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néu & d& muc (3,22 g).
IH NMR (400 MHz, CDCls) & 1,50 (9H, s), 2,74-2,99 (1H, m), 3,33-3,51 (1H, m), 3,72-
4,02 (2H, m), 4,33-4,49 (1H, m), 4,86-5,02 (1H, m), 7,03-7,13 (1H, m), 7,17-7,32 (4H,
m), 7,33-7,47 (2H, m).
I) rac-tert-butyl (2S,3R)-3-azido-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4.4-
diflopyrolidin-1-carboxylat

Tetra-n-butylamoni azit (24,9 g) dugc bd sung vao dung dich rac-tert-butyl
(28,35)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]}-4,4-diflo-3-
[(triflometansulfonyl)oxy [pyrolidin-1-carboxylat (24,4 g) trong CH;CN (292 mL) & nhiét
do trong phong. Sau khi dugc khudy & 80°C trong 1 gid, hdn hop phan timg duoc rét vao
nuée da va duoc chiét bang EtOAc. Lép hitu co duge rira bing nuéc va nude mubi bdo
hoa, dugc lam kho béng magie sulfat va duoc c6 dudi ap sut giam. DAu du duge tinh ché
bang phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan) d8 thu dugc hop chat
néu & d& muc (19,5 g).
MS, theo thuc nghiém: 351,0.
J) rac-tert-butyl (2S,3R)-3-amino-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-1-carboxylat

Dung dich rac-tert-butyl (2S,3R)-3-azido-2-[(2,3"-diflo[ 1,1'-biphenyl]-3-
ylmetyl]-4,4-diflopyrolidin-1-carboxylat (19,5 g) trong MeOH (433 mL) dugc hydro hoa
v6i su ¢6 mit ctia PA(OH), trén cacbon 20% (50% trong lugng) (1,95 g) & nhi€t do trong
phong dudi ap suét binh thuong trong 1 gid. Sau khi loai bo chét xuc tac bang cach loc,
chét loc dugc cd dudi ap sudt giam. Dau du dugc tinh ché bang phép sic ky cot (silica
gel, duoc rira gidi bing EtOAc/hexan) dé thu duge hop chit néu & dé muc (16,5 g).
MS, theo thuc nghiém: 369,0.
K) tert-butyl (2S,3R)-3-amino-2-[(2,3'-diflo[1,1'-biphenyl]-3-yD)metyl]-4,4-
diflopyrolidin-1-carboxylat

Su phén gii quang ctia rac-tert-butyl (2S,3R)-3-amino-2-[(2,3'-diflo[1,1'-
biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-1-carboxylat (16,5 g) dugc thuc hién sir dung
HPLC diéu ché (Cot: CHIRALPAK AD, pha dong:
hexan/EtOH/dietylamin=900/100/1(v/v/v)) d thu dugc hop chét néu & d&& muc (7,32 g) voi
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thoi gian duy tri ngin hon (Cot: CHIRALPAK AD-H, pha dong:
hexan/EtOH/dietylamin=900/100/1(v/v/v)).
MS, theo thuc nghiém: 369,1.
L) tert-butyl (2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Metansulfonic anhydrit (185 mg) dugc bd sung vao hdn hgp dugce khudy chira
tert-butyl (2S,3R)-3-amino-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-1-
carboxylat (300 mg) va TEA (0,296 mL) trong THF (5 mL) & nhiét do trong phong va
hdn hop duoc khudy qua dém. Hon hop phan tng dugc tinh ché truc tiép bang phép sic
ky cot (silica gel, dugc rira giai bang EtOAc/hexan) d8 thu duoc hop chét néu & d& muc
(309 mg).
MS: [M-H] 501,1.
M) N-{(2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-3-
yl}metansulfonamit hydroclorua

Hbn hop gbdm tert-butyl (2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflo-3-[(metansulfonyl)amino]pyrolidin-1-carboxylat (309 mg) va HCl 4M/EtOAc (3
mL) dugc khudy & nhiét do trong phong trong 1 gio. Hon hop dugce pha lodng bang
EtOAc. Chét rén thu dugc dugc gom bing cich loc @8 thu dwoc hop chét néu & d& muc
(230 mg).
MS: [M-H] 401,0.
N) N-[(2S,3R)-2-[(2,3"-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit

Hbn hop gdm N-{(28,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit hydroclorua (40 mg) va DIPEA (0,079 mL) trong
THF (1,09 mL) duoc khudy & nhiét do trong phong trong 30 phut. Huyén pht dugc bo
sung nhd giot alpha-axetoxy-isobutyryl clorua (0,159 mL) ¢ 0°C, va hén hop dugc khudy
qua dém ¢ cung nhiét do. Hon hop duge bd sung thém nude (0,729 mL) va dung dich
nudc lithi hydroxit 4M (0,228 mL), va hdn hop duge khuéy qua dém & nhiét 4o trong
phong. Hon hop dugc 1am ding phan Gng bang dung dich nuéc natri hydro carbonat bdo

hoa va duoc chiét béng EtOAc. Phén chiét dugc rira b'fmg nude mudi bao hoa, duge lam
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kho bang magie sulfat va dugc co dudi ap suét giam. Chét can dugc tinh ché bang phép
sac ky cot (silica gel, duoc rira giai bang EtOAc/hexan) dé thu duoc hop chit néu & d& muc
(41 mg).
'H NMR (400 MHz, DMSO-ds) 6 0,95-1,34 (6H, m), 2,61-2,75 (1H, m), 2,96-3,10 (4H,
m), 4,10-4,47 (2H, m), 4,60-4,81 (1H, m), 4,84-5,01 (1H, m), 5,28 (1H, s), 7,08-7,18 (1H,
m), 7,20-7,28 (1H, m), 7,31-7,41 (4H, m), 7,47-7,56 (1H, m), 8,14 (1H, brs).
Vidu 8
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gdbm N-((28,3R)-2-((2,3"-diflo-[1,1'-biphenyl]-3-yD)metyl)-4,4-
diflopyrolidin-3-yl)etansulfonamit hydroclorua (57 mg) va DIPEA (81 mg) trong THF (2
mL) duoc bd sung thém 1-clo-2-metyl-1-oxopropan-2-yl axetat (31,1 mg) ¢ nhiét do
trong phong. Hon hop dugc khudy & nhiét do trong phong trong 1 gio. Hon hop duoc b
sung thém nuée (1 mL) va dung dich nudc lithi hydroxit 4M (0,314 mL) ¢ nhiét do trong
phong. Hon hop dugc khudy ¢ nhiét do trong phong trong 1 gio. Sau khi héa hoi dong sbi
bang toluen, chat can dugc tinh ché bang phép sic ky cot (silica gel, dugc rira giai bang
EtOAc/hexan) dé thu duoc hop chét néu & dé muyc (17,0 mg).
IH NMR (300 MHz, DMSO-de) § 0,87-1,43 (9H, m), 2,60-2,77 (1H, m), 2,97-3,17 (3H,
m), 4,07-5,01 (3H, m), 5,27 (1H, s), 7,03-7,62 (8H, m), 8,14 (1H, brs).
Vidu 13
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(1-hydroxyxyclobutan-1-
cacbonyl)pyrolidin-3-yl]metansulfonamit

Dung dich N-{(2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yD)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit hydroclorua (29 mg), DIPEA (42,7 mg) va axit 1-
hydroxyxyclobutan-1-carboxylic (9,21 mg) trong THF (4 mL) dugc bb sung thém HATU
(37,7 mg) & nhiét do trong phong. Hon hop duoc khudy ¢ nhiét do trong phong trong 15
gir. Hon hop dugc 1am dimg phan tmg bang dung dich nudc natri hydro carbonat béo hoa
va duge chiét bang EtOAc. Lép hitu co duge tach, dugc rira bang nudc mudi bio hoa (5
mL), dugc lam kho bing magie sulfat va dugc cd dudi ap suét giam. Chét cin duoc tinh

ché bang phép sic ky cot (silica gel, duge rira giai bang EtOAc/hexan) dé thu dugc hop
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chét néu & d& muc (29,0 mg).
'H NMR (300 MHz, DMSO-dg) & 1,02-1,17 (1H, m), 1,44-1,66 (1H, m), 1,79-2,04 (2H,
m), 2,16-2,42 (2H, m), 2,65-2,84 (1H, m), 2,95-3,10 (4H, m), 3,91-4,11 (1H, m), 4,25~
4,53 (2H, m), 4,82-4,96 (1H, m), 5,95 (1H, s), 7,09-7,42 (6H, m), 7,45-7,59 (1H, m), 8,19
(1H, brs).
Vidu2l
N-{(28,3R)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-4,4-diflo-2-[(3'-flo[ 1,1'-biphenyl}-3-
yl)metyl]pyrolidin-3-yl} metansulfonamit
A) tert-butyl (S)-(3-(3-clophenyl)-1-(metoxy(metyl)amino)-1-oxopropan-2-yl)carbamat
Hbn hop gdm axit (S)-2-((tert-butoxycacbonyl)amino)-3-(3-clophenyl)propanoic
(25,3 g), DIPEA (27,3 g) va HATU (35,3 g) trong THF (250 mL) dugc bd sung thém
N,O-dimetylhydroxylamin hydroclorua (12,4 g) & nhi€t do trong phong. Hon hop duoc
khudy & nhiét d6 trong phong trong 15 gio. Hon hop duoc pha loang bang EtOAc (250
mL). Hon hop dugc lam ding phén Gng bang dung dich nude natri hydro carbonat bao
hoa (200 mL) & nhiét do trong phong. Lép hitu co dugce tach, duge rira bang nudc mudi
bao hoa (100 mL), dugc lam kho bang magie sulfat va dugc cd dudi ap suét giam. Chat
cdn duoc tinh ché bing phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan) dé
thu dwoc hop chit néu & dé muc (28,5 g).
MS, theo thuc nghiém: 243,0.
B) tert-butyl (S)-(3-(3-clophenyl)-1-(metoxy(metyl)amino)-1-oxopropan-2-y1)(4-
metoxybenzyl)carbamat
Hbn hop gbdm tert-butyl (S)-(3-(3-clophenyl)-1-(metoxy(metyl)amino)-1-
oxopropan-2-yl)carbamat (13,7 g) trong DMF (80 mL) dugc bd sung natri hydrua (2,08
g) 6 0°C. Sau khi duogc khudy trong 10 phiit & nhiét do trong phong, 1-(clometyl)-4-
metoxybenzen (12,5 g) va tetrabutylamoni iodua (1,48 g) dugc bd sung vao & 0°C. Sau
khi duogc khudy 1,5 gid & nhiét do trong phong, hdn hop phan tmg duoc rét vao hdn hop
duge khudy chirta EtOAc (200 mL) va dung dich nuéc KHSO4 5% (100 mL) 6 0°C, va
16p hitu co dugc tach. Lop hitu co duoc rira bang nudc va nudc mudi bo hoa, duoc lam
kho bang magie sulfat, duoc loc va dugce ¢d dudi ap suét giam. Chét cin duoc tinh ché

bang phép sac ky cot (silica gel, dugc rira giai bang EtOAc/hexan) dé thu dugc hop chat
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néu & dé muc (18,3 g).
MS: [M+H]* 463,1.
C) tert-butyl [(2S)-1-(3-clophenyl)-3-oxopropan-2-yl][(4-metoxyphenyl)metyl|carbamat

Nhém(III) lithi hydrua (2,10 g) duge b sung vao dung dich dugc khudy chtra
tert-butyl (S)-(3-(3-clophenyl)-1-(metoxy(metyl)amino)-1-oxopropan-2-yl)(4-
metoxybenzyl)carbamat (18,3 g) trong Et20 (150 mL) & -78°C. Hbn hop dwoc 1am dm
dén 0°C. Sau 0,5 gi®, hon hop phan tng dugc lam dimg bang EtOAc (6,97 g) va dung
dich kali hydro sulfat (13,5 g) trong nude (150 mL). Va sau d6 EtOAc va nude duge b
sung vao. Lép hitu co dugce tach, dugce rira bing nudc va hdn hop gdm nude mubi bao
hoa va dung dich nude natri hydro carbonat, dugc lam kho béng magie sulfat, duoc loc va
duge co dudi ap sut giam. Chat can dugc tinh ché bang phép sic ky cot (silica gel, dugce
rira giai bing EtOAc/hexan) d8 thu dugc hop chat néu & dé muc (12,8 g).
MS: [M-H] 402,1.
D) etyl (4S)-4-((tert-butoxycacbonyl)(4-metoxybenzyl)amino)-5-(3-clophenyl)-2,2-diflo-
3-hydroxypentanoat

H3n hop duge khudy chira kém (0,456 g) trong THF (6 mL) dugc bd sung thém
clotrimetylsilan (0,051 g) & nhiét do trong phong. Sau 5 phut, etyl 2-brom-2,2-difloaxetat
(0,945 g) duoc bd sung vao hdn hop dudi didu kién lam ngudi béng binh nude. Sau 10
phut, dung dich tert-butyl [(2S)-1-(3-clophenyl)-3-oxopropan-2-y1][(4-
metoxyphenyl)metyl]carbamat (0,94 g) trong THF (2 mL) dugc bd sung vao hdn hop &
nhiét do trong phong. Hon hop duoc khudy & nhiét do trong phong trong mdi trudng nito
trong 2 gio. Hon hop phan tng dugc rot vao hdn hop duoc khudy chtra dung dich nuée
axit xitric 10% va EtOAc. Lép hitu co duoc tach, dugc rira bing nude mudi bao hoa,
duogc lam kho bé“mg magie sulfat, dugc loc, va duge ¢6 dudi ap suét gidm. Chét can duoc
tinh ché bang phép sdc ky cot (silica gel, dugc rira giai bang EtOAc/hexan) dé thu dugc
hop chét néu & d& muc (1,11 g).
MS, theo thuc nghiém:472,1.
E) etyl (4S)-5-(3-clophenyl)-2,2-diflo-3-hydroxy-4-((4-metoxybenzyl)amino)pentanoat

hydroclorua

Hbn hop gdm etyl (4S)-4-((tert-butoxycacbonyl)(4-metoxybenzyl)amino)-5-(3-
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clophenyl)-2,2-diflo-3-hydroxypentanoat (1,11 g) trong EtOH (3 mL) dugc b sung dung
dich HC/CPME 4M (5,26 mL) & nhiét d0 trong phong. Hbn hop dugc khudy & nhiét do
trong phong trong 2 gid. Sau d6 hoa hoi dé thu duge hop chét néu & d& muc (0,976 ).
MS: [M+H]* 428,0.
F) (5S)-5-[(3-clophenyl)metyl]-3,3-diflo-4-hydroxy-1 -[(4-metoxyphenyl)metyl]pyrolidin-
2-on

Hdn hop gdm etyl (4S)-5-(3-clophenyl)-2,2-diflo-3-hydroxy-4-((4-
metoxybenzyl)amino)pentanoat hydroclorua (0,976 g) trong EtOH (5 mL) dugc b sung
DIPEA (2,72 g) & nhiét do trong phong. Hon hop duoc khudy & nhiét d6 trong phong
trong 2 gi®. Sau khi héa hoi dung mdi, chét can duge rét vao nude, va hdn hop duge chiét
bang EtOAc. L6p hitu co dugce tach, dugc rira bang nuréc mudi bio hoa, dugc lam khod
bing magie sulfat va dugc ¢d dudi ap suét giam. Chét cin dugc tinh ché bang phép séc ky
cOt (silica gel, dugc rira giai bing EtOAc/hexan) d8 thu duoc hop chét néu & d& muc
(0,770 g).
MS: [M-H] 380,1.
G) (58)-5-[(3-clophenyl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on

Hbn hop gdm (5S)-5-[(3-clophenyl)metyl]-3,3-diflo-4-hydroxy-1-[(4-
metoxyphenyl)metyl]pyrolidin-2-on (0,77 g) trong CH3CN (7 mL) va nude (2,33 mL)
duoc bd sung amoni xeri(IV) nitrat (2,21 g) ¢ nhiét do trong phong. Hon hop duoc khudy
& nhiét do trong phong trong 2 gid. Hon hop dugc 1am dirmg phan Gng bing dung dich
nudc natri carbonat bdo hoa va dugc chiét bé‘mg EtOAc. Lép hitu co dugc tach, duge rira
bang nuéc mubi bdo hoa, duge 1am kho bang magie sulfat va dugc co dudi ap suét giam.
Chét cin dugc tinh ché bang phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan)
& thu dugce hop chit néu & dé muc (0,460 g).
MS: [M-H] 260,0.
H) (25)-2-[(3-clophenyl)metyl]-4.,4-diflopyrolidin-3-ol

Hdn hop gdm (58)-5-[(3-clophenyl)metyl]-3,3-diflo-4-hydroxypyrolidin-2-on
(3,45 g) trong THF (40 mL) duoc bd sung dung dich phitc hgp boran-THF/THF 0,9M
(44,0 mL) ¢ nhiét d9 trong phong. Hon hop duoc khudy & 60°C trong mdi trudng nito
trong 3 gid. H3n hop dugc lam ding phan tng bang nude & 0°C. Hon hop duge khudy &
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nhiét d6 trong phong trong 10 phut va dugc c6 dudi ap suét giam. Chét cin dugc pha
lodng bing EtOH (10 mL) va axit clohydric 1M (50 mL), va hdn hop dugc khudy & 60°C
trong 1 gio. Natri hydro carbonat dugc bd sung tir tir vao hdn hop phan tmg trong binh da
d& thu duoc d6 pH ctia dung dich 1a 8. Sau d6 hoa hoi dé thu dugc hop chat néu & dé muc
(3,27 g).
MS, theo thuc nghiém: 247.,9.
1) tert-butyl (28)-2-[(3-clophenyl)metyl]-4,4-diflo-3-hydroxypyrolidin-1-carboxylat

Hdn hop thd chira (2S)-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-3-ol (2,27 g) va
TEA (1,86 g) trong THF (30 mL) duoc bd sung thém Boc2O (3,00 g) ¢ nhiét do trong
phong. Hon hop dugc khudy & nhiét d trong phong trong mdi trudng nito trong 3 gio.
Sau khi hoa hoi, hon hop duge pha loang bang nude va duge chiét bang EtOAc. Lép hitu
co duogc tach, dugce rira b%mg nuéc mudi bao hoa, duoc 1am kho béng magie sulfat va
duoc cd dudi ap sut giam. Chét can dugc tinh ché bang phép sic ky cdt (silica gel, dugc
rira giai bing EtOAc/hexan) d8 thu dugc hop chit néu & dé muc (2,84 g).
MS, theo thuc nghiém: 247,9.
J) tert-butyl (2S,3S)-2-[(3-clophenyl)metyl]-4,4-diflo-3-
[(triflometansulfonyl)oxy]pyrolidin-1-carboxylat

Triflometansulfonic anhydrit (406 uL) dugc bd sung vao dung dich tert-butyl
(2S)-2-[(3-clophenyl)metyl]-4,4-diflo-3-hydroxypyrolidin-1-carboxylat (420 mg) va
pyridin (488 pL) trong EtO (6,04 mL) & 0°C. Sau khi duoc khudy & nhiét do trong phong
trong 2 gio va sau do ¢ 40°C trong 2 gio, hdn hop dugc 1am ding phan ung bing nuéc &
nhiét do trong phong va dugc chiét bang EtOAc. Lép hiru co duoc tach, dugc rira bang
nude mudi bao hoa, duge 1am khd bang magie sulfat va duoc co dudi ap suét giam. Lép
hitu co duge tinh ché bang phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan)
8 thu duge hop chét néu & dé muc (410 mg).
MS, theo thuc nghiém: 379,9.
K) tert-butyl (2S,3R)-3-azido-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (2S,3S)-2-[(3-clophenyl)metyl]-4,4-diflo-3-
[(triflometansulfonyl)oxy]pyrolidin-1-carboxylat (2,43 g) trong CH3CN (20 mL) dugc b
sung thém tetrabutylamoni azit (2,16 g) ¢ nhiét o trong phong. Hoén hop duge khudy &
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80°C trong 1 gid. Hon hop dugc lam dimg phén ing bang nude & 0°C va dugc chiét bang
EtOAc. Lép hitu co dugc tach, dugc rua béng nuéc va nude mudi bao hoa, duoc 1am khd
bang magie sulfat va dugc cd dudi ap suét giam. Chét can dugc tinh ché bang phép sic ky
cOt (silica gel, dugc rira giai béng EtOAc/hexan) dé thu duoc hop chét néu & d& muc (1,85
g)-
MS, theo thuc nghiém: 272.,9.
L) tert-butyl (2S,3R)-3-amino-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-1-carboxylat

Hdn hop gdm tert-butyl (2S,3R)-3-azido-2-[(3-clophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (1,57 g) trong THF (20 mL) dugc bb sung PPhs (1,33 g) &
nhiét do trong phong. Hon hop dugc khudy & 50°C trong 15 gio. Sau khi hoa hoi, chit
can duoc tinh ché bang phép sc ky cot (silica gel, dugce ria giai bang FtOAc/hexan).
Chét cin duoc tinh ché thém bang HPLC diéu ché (Cot: CHIRALPAK IA, pha dong:
hexan/EtOH/dietylamin=650/350/1(v/v/v)) dé thu duoc hop chét néu & dé muc (1,13 g) vé6i
thoi gian duy tri ngén hon (Cot: CHIRALPAK IA, pha dong:
hexan/EtOH/dietylamin=650/350/1 (v/v/V)).
MS, theo thuc nghiém: 291,1.
M) tert-butyl (2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Metansulfonic anhydrit (166 mg) dugc bd sung vao dung dich dugc khudy chta
tert-butyl (2S,3R)-3-amino-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-1-carboxylat (165
mg) va TEA (0,199 mL) trong THF (3 mL) ¢ nhi¢t do trong phong. Sau 0,5 gi®, hon hop
phan tng dugc c6 dudi ap suét giam, va chét can dugc tinh ché bang phép sic ky cot
(silica gel, dugc rira giai bang EtOAc/hexan) @ thu duoc hop chét néu & d& muc (186
mg).
MS: [M-HJ 423,1.
N) tert-butyl (2S,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-yl)metyl]-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (2S,3R)-2-[(3 -clophenyl)metyl]-4,4-diﬂ0-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (186 mg), axit (3-flophenyl)boronic (92
mg), XPhos Pd G3 (37,1 mg) va dung dich nuéc kali phosphat 1M (1,31 mL) trong DME
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(1,46 mL) dugc khudy qua dém & 90°C. Hon hop dugc tinh ché bang phép séc ky cot
(NH silica gel, EtOAc/hexan) d8 thu dwoc hop chit néu & d& muc (205 mg).
MS: [M-H] 483,2.
0) N-{(2S,3R)-4,4-diflo-2-[(3"-flo[ 1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-
yl}metansulfonamit hydroclorua

Hbn hop gbdm tert-butyl (2S,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-yl)metyl]-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (205 mg) va dung dich HCI/CPME 4M (5
mL) duoc khudy & nhiét d trong phong trong 2 gio. Chét rén duoc gom bang cach loc aé
thu duge hop chit néu & dé muc (175 mg).
MS: [M+H]* 385,0.
P) N-{(2S,3R)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-4,4-diflo-2-[(3"-flo[ 1,1"-biphenyl]-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit

HATU (43,4 mg) dugc bd sung vao dung dich N-{(2S,3R)-4,4-diflo-2-[(3"-
flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-y1} metansulfonamit hydroclorua (40 mg), axit
bixyclo[1.1.1]pentan-1-carboxylic (12,8 mg) va TEA (0,066 mL) trong DMF (1 mL) &
nhiét do trong phong. Hon hop duge khudy & nhiét do trong phong trong mdi truong kho
trong 30 phat. Hon hop duge 1am dimg phan Gmg bang dung dich nuéc natri hydro
carbonat bdo hoa & nhiét d6 trong phong va dugc chiét bang EtOAc. Lép hitu co duge
tach, duoc rira béng nuéc mudi bdo hoa, duge 1am khod béng magie sulfat va dugc ¢d dudi
ap suét giam. Chét cin duoc tinh ché biang phép sic ky cot (NH silica gel, dugce rira giai
bang EtOAc/hexan) d8 thu dugc hop chét néu & d& muc (32,0 mg).
IH NMR (400 MHz, CDCl3) & 1,21-1,76 (3H, m), 1,98-3,18 (9H, m), 3,70-5,01 (SH, m),
6,97-7,53 (8H, m).
Viduy 25
N-[(2S,3R)-4,4-diflo-2-[(2-flo-3'-metyl[1,1"-biphenyl]-3-yl)metyl]-1-(2-hy droxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit

Hbn hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-
2-metylpropanoyl)pyrolidin-3-yljmetansulfonamit (35 mg), axit m-tolylboronic (16,6
mg), XPhos Pd G3 (6,91 mg) va dung dich nuéc kali phosphat 1M (245 pL) trong THF
(408 pL) dugce khudy & 90°C trong 1 gid. Hon hop dugc tinh ché bing phép sic ky cot
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(NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc hop chat néu & d& muc
(33,0 mg).
'H NMR (400 MHz; DMSO-ds)  0,97-1,23 (6H, m), 2,36 (3H, s), 2,61-2,71 (1H, m),
2,99 (3H, s), 3,00-3,08 (1H, m), 4,08-4,45 (2H, m), 4,58-5,02 (2H, m), 5,28 (1H, s), 7,05-
7,15 (1H, m), 7,17-7,22 (1H, m), 7,24-7,39 (5H, m), 8,05-8,23 (1H, m).
Vidu26
N-{(2S,3R)-4,4-diflo-2-[(3"-flo[1,1'-biphenyl]-3-yl)metyl]-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-yl}metansulfonamit

HATU (43,4 mg) dugc bd sung vao dung dich N-{(2S,3R)-4,4-diflo-2-[(3-
flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit hydroclorua (40 mg), axit
(R)-tetrahydrofuran-2-carboxylic (13,2 mg) va TEA (0,066 mL) trong DMF (0,5 mL) 6
nhiét do trong phong. Hon hop duge khudy & nhiét do trong phong trong mdi truong kho
trong 30 phut. Hon hop dugc lam dimg phan ing bang dung dich nude natri hydro
carbonat bdo hoa ¢ nhiét d6 trong phong va dugc chiét bang EtOAc. Lép hitu co dugce
tach, duoc rira béng nuée mudi bio hoa, duoc 1am khod bé‘mg magie sulfat va dugc c6 dudi
ap suét giam. Chét cin duge tinh ché bang phép sic ky cot (silica gel, dugc rira giai bang
EtOAc sau d6 bang NH silica gel, dugc rira giai bang EtOAc/hexan) d8 thu duoc hop chét
néu & d muc (39,0 mg).
IH NMR (400 MHz, DMSO-de) & 1,54-1,81 (3H, m), 1,88-2,06 (1H, m), 2,62-3,14 (SH,
m), 3,41-4,76 (7H, m), 7,12-7,23 (1H, m), 7,29-7,44 (2H, m),7,45-7,57 (4H, m), 7,59-
7,76 (1H, m), 8,14-8,30 (1H, m).
Vidu 35
N-[(2S,3R)-2-[(3',5'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit
A) tert-butyl (25,3R)-2-[(3',5"-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (28,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (90 mg), axit (3,5-diflophenyl)boronic
(50,2 mg), XPhos Pd G3 (17,9 mg) va dung dich nudc kali phosphat 1M (635 pL) trong
DME (1,06 mL) duoc khudy qua dém & 90°C. Hon hop dugc 1am ding phan tng bang
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dung dich nuge natri hydro carbonat bdo hoa va dugc chiét biang EtOAc. Lép hitu co
duoc tach, duge rira bing nude mudi bao hoa, duge 1am kho bing magie sulfat va dugc
co duéi ap suét giam. Chat can duoc tinh ché bing phép sic ky cot (silica gel, duoc rira
giai bang EtOAc/hexan) dé thu dugc hop chit néu & dé muc (104 mg).
MS, theo thuc nghiém: 403,0.
B) N-{(2S,3R)-2-[(3',5'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-3-
yl}metansulfonamit hydroclorua

Hbn hop gdm tert-butyl (2S,3R)-2-[(3',5"-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-
diflo-3-[(metansulfonyl)aminoJpyrolidin-1-carboxylat (104 mg) va dung dich HC/CPME
4M (2 mL) dugc khudy & nhiét do trong phong trong 2 gio. Chét rén dugc gom bang cach
loc d& thu dugc hop chét néu & d& muc (85 mg).
MS: [M+H]" 403.0.
C) N-[(28,3R)-2-[(3",5'-diflo[1,1"-biphenyl]-3-yD)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit

Dung dich N-{(2S,3R)-2-[(3',5"-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl} metansulfonamit hydroclorua (20,0 mg) va axit isobutyric (5,09 ul)
trong DMF (1,5 mL) dugc bb sung thém HATU (26,0 mg) va DIPEA (0,032 mL) & nhiét
do trong phong. Hon hop dugc khudy qua dém & nhiét d9 trong phong. Hon hop duge
lam dung phan tng bang dung dich nude natri hydro carbonat bao hoa va duge chiét bang
EtOAc. Lép hitu co dugce tach, dugc rira béng nuéc va nude mudi bdo hoa, duge lam kho
bang magie sulfat va duge cd dudi ap suét giam. Chét can dugc tinh ché bang phép sic ky
¢ot (NH silica gel, duoc rira gidi bing EtOAc/hexan) dé thu duge hop chit néu & dé muc
(19,7 mg).
IH NMR (400 MHz, DMSO-ds) § 0,11-0,98 (6H, m), 1,82-1,91 (1H, m), 2,54-3,15 (SH,
m), 3,81-4,25 (2H, m), 4,37-4,70 (2H, m), 7,16-7,84 (7H, m), 8,23 (1H, brs).
Vi dy 44
N-[(2S,3R)-2-[(3"-clo-2-flo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yljmetansulfonamit
A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yljmetansulfonamit
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Hbn hop gdm N-((2S,3R)-2-(3-clo-2-flobenzyl)-4,4-diflopyrolidin-3-
yl)metansulfonamit hydroclorua (200 mg) va DIPEA (456 pL) trong THF (3,16 mL)
duoc khudy o nhiét do trong phong trong 30 phut. Huyén phu duge bd sung nho giot
alpha-axetoxy-isobutyryl clorua (92 uL) ¢ 0°C, va hdn hop duge khudy qua dém & cling
nhiét do. Hn hop dugc bd sung nuée (2,11 mL) va dung dich nude lithi hydroxit 4M
(1,32 mL), va hdn hop dugc khudy qua dém & nhiét do trong phong. Hon hop duge lam
dung phéan tmg bang dung dich nu6e natri hydro carbonat bao hoa va dugce chiét bang
EtOAc. Phin chiét dugc rira bﬁng nuée mudi bao hoa, duge lam kho bé‘mg magie sulfat va
duge ¢b dudi ap suat gidm. Chét can dugc tinh ché bang phép sac ky cot (silica gel, dugc
rira giai bing EtOAc/hexan) d8 thu duoc hop chit néu & dé muc (184 mg).

MS: [M+H]* 429,0.
B) N-[(28,3R)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit

Hbn hop chira N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-
2-metylpropanoyl)pyrolidin-3-yl]metansulfonamit (24 mg), 44.4'4'5,5,5,5-octametyl-
2,2'-bi(1,3,2-dioxaborolan) (17,1 mg), XPhos Pd G3 (9,47 mg), kali axetat (11,0 mg) va
toluen (1 mL) duoc khudy & 80°C trong méi trudng nito trong 4 gio. Hon hop duge lam
dung phéan tmg bang nudc & nhiét do trong phong va dugce chiét bang EtOAc. Lép hitu co
duoc tach, dugce rira béng nude mudi bao hoa, duge 1am khod béng magie sulfat va duoc
cd dudi ap sudt giam. Hon hop chita chét can thu dugc, xeri carbonat (58,6 mg), 1-clo-3-
iodobenzen (0,011 mL), PdClx(dppf) (8,78 mg) va DME (1 mL)/nuéc (0,300 mL) dugc
khudy & 80°C trong mdi trrong nito trong 1 gio. Chét can duge tinh ché bang phép sac ky
cot (silica gel, duge rira gidi bing EtOAc/hexan). Chét rn thu duge dugc tinh ché bang
HPLC diéu ché dé thu duoc hop chéit néu & dé muc (7,50 mg).

IH NMR (300 MHz, DMSO-ds) § 0,93-1,28 (6H, m), 2,61-2,74 (1H, m), 2,93-3,12 (4H,
m), 4,10-4,48 (2H, m), 4,57-4,81 (1H, m), 4,84-5,02 (1H, m), 5,29 (1H, s), 7,10-7,18 (1H,
m), 7,29-7,39 (2H, m), 7,42-7,53 (3H, m), 7,57 (1H, s), 8,16 (1H, brs).

Vi du 45

N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(oxetan-2-

cacbonyl)pyrolidin-3-yl]etansulfonamit véi thoi gian duy tri ngin hon
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Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yDetansulfonamit hydroclorua (40,4 mg) va axit oxetan-2-carboxylic (9,33 pL) trong
DMF (3 mL) dugc bd sung thém HATU (53,0 mg) va DIPEA (0,065 mL) & nhiét do
trong phong. Hon hop duge khudy qua dém & nhiét do trong phong. Hoén hop duoc lam
dung phan g bang dung dich nuée natri hydro carbonat bdo hoa va dugce chiét bang
EtOAc. L6p hitu co dugce tach, dugce rira béng nudc va nude mubi bio hoa, duge 1am kho
bing magie sulfat va dugc c6 dudi ap suit giam. Chat can duoc tinh ché bang phép sic ky
cot (NH silica gel, dugc rira giai bang EtOAc/hexan) @8 thu duoc hop chét néu & d& muc
(12,1 mg).

'H NMR (300 MHz, DMSO-de) & 1,19-1,33 (3H, m), 2,20-2,44 (1H, m), 2,60-3,15 (SH,
m), 3,80-5,22 (7H, m), 7,11-7,57 (8H, m), 8,09-8,29 (1H, m).

Viduy 46

N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)mety]]-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit v6i thoi gian duy tri dai hon

Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-bipheny1]-3-yl)metyl)pyrolidin-3-
yl)etansulfonamit hydroclorua (40,4 mg) va axit oxetan-2-carboxylic (9,33 pL) trong
DMF (3 mL) dugc bd sung thém HATU (53,0 mg) va DIPEA (0,065 mL) ¢ nhiét do
trong phong. Hon hop duge khudy qua dém & nhiét do trong phong. Hon hop duoc lam
dung phan tng bang dung dich nuéc natri hydro carbonat bao hoa va dugc chiét bing
EtOAc. Ldp hitu co dugce tach, dugc rira bz:fmg nuéc va nude mudi bao hoa, duge 1am khd
bing magie sulfat va dugc cd dudi ap suét giam. Chét can dugc tinh ché bang phép sic ky
cot (NH silica gel, dugc rtra giai bang EtOAc/hexan) @8 thu dugc hop chét néu & dé muc
(13,3 mg).

IH NMR (300 MHz, DMSO-de) § 1,15-1,43 (3H, m), 1,95-2,41 (1H, m), 2,61-3,22 (SH,
m), 3,76-5,13 (7H, m), 7,11-7,61 (8H, m), 8,13-8,38 (1H, m).

Vidu 50
N-[(2S,3R)-2-[([1,1'-biphenyl]-3-y])metyl]-4,4-diflo-1-(oxetan-2-cacbony)pyrolidin-3-
yl]etansulfonamit véi thoi gian duy tri ngin hon

A) tert-butyl (25,3R)-2-[(3-clophenyl)metyl]-3-[(etansulfonyl)amino]-4,4-diflopyrolidin-
1-carboxylat
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Etansulfonyl clorua (0,065 mL) dugc b sung vao hdn hop g0m tert-butyl
(28S,3R)-3-amino-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-1-carboxylat (158 mg), TEA
(0,127 mL), DMAP (11,2 mg) va THF (5 mL) & nhiét do trong phong. Sau khi dugc
khudy & nhiét dd trong phong trong 2 gid, hdn hop phéan tmg duge lam dimg bang nudc
mudi bao hoa va duge cd dudi 4p suét giam. Dau du dugc tinh ché bang phép sic ky cot
(silica gel, dugc rira gidi bing EtOAc/hexan) dé thu duge hop chét néu & dé muyc (198
mg).

MS, theo thuc nghiém: 338,9.
B) N-{(2S,3R)-2-[(3-clopheny])metyl]-4,4-diflopyrolidin-3-yl }etansulfonamit
hydroclorua

Hbn hop gdm tert-butyl (2S,3R)-2-[(3-clophenyl)metyl]-3-[(etansulfonyl)amino]-
4 4-diflopyrolidin-1-carboxylat (191 mg) va dung dich HC/CPME 4M (4 mL) dugc
khudy & nhiét d trong phong trong 2 gio. Chét rdn duoc gom bang cich loc dé thu duoc
hop chit néu & d& muc (149 mg).

MS: [M+H]* 338,9.
C) N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(oxetan-2-cacbonyl)pyrolidin-3-
yl]etansulfonamit

Dung dich N-{(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-3-
y1}etansulfonamit hydroclorua (145 mg) va axit oxetan-2-carboxylic (0,049 mL) trong
DMF (5 mL) dugc bd sung thém HATU (220 mg) va DIPEA (0,270 mL) & nhiét d¢ trong
phong. Hon hop dugc khudy qua dém & nhiét do trong phong. Hdn hop duge lam dimg
phén tng bang dung dich nudc amoni clorua bao hoa va duge chiét bang EtOAc. Lép
hitu co duoc tach, dugc rira béng nuéc va nude mubi bao hoa, duge lam khd béng natri
sulfat va duogc cd dudi ap sudt giam. Chét cin duoc tinh ché bang phép sic ky cot (NH
silica gel, dugc rura giai bang EtOAc/hexan) d8 thu dugc hop chét néu & dé muc (125
mg).

MS: [M+H]* 423,0.
D) N-[(2S,3R)-2-[([1,1'-biphenyl]-3-y)metyl]-4,4-diflo-1-(oxetan-2-cacbonyl)pyrolidin-
3-yl]etansulfonamit v6i thoi gian duy tri ngén hon

Hbn hop gdm N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(oxetan-2-
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cacbonyl)pyrolidin-3-yl]etansulfonamit (52,7 mg), axit phenylboronic (30,4 mg), XPhos
Pd G3 (10,6 mg) va dung dich nudc kali phosphat 1M (0,374 mL) trong DME (1 mL)
duoc khudy qua dém & 90°C. Sau khi lam ngudi trd lai nhiét do trong phong, dung dich
dugc pha lodng bang FtOAc va dugc 1am kho bing natri sulfat. Sau khi loai bé dung méi
dué6i 4p sudt giam, chat cin duoc tinh ché bang phép sic ky cot (silica gel, dugc rira giai
bing EtOAc/hexan), va sau d6 bing HPLC diéu ché dé thu dugc hop chit néu & dé muc
(8,7 mg).
'H NMR (300 MHz, DMSO-de) & 1,01-1,29 (3H, m), 2,53-3,18 (6H, m), 3,75-5,29 (7H,
m), 7,20-7,76 (9H, m), &,18 (1H, d, J = 9,8 Hz).
Viduy 51
N-[(2S,3R)-2-[([1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(oxetan-2-cacbonyl)pyrolidin-3-
yl]etansulfonamit véi thoi gian duy tri dai hon

Hbn hop gdm N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit (52,7 mg), axit phenylboronic (30,4 mg), XPhos
Pd G3 (10,6 mg) va dung dich nudc kali phosphat 1M (0,374 mL) trong DME (1 mL)
duoc khqu qua dém & 90°C. Sau khi lam ngudi tr& lai nhi¢t do trong phong, dung dich
duge pha lodng bang EtOAc va dugce lam kho bang natri sulfat. Sau khi loai bd dung mdi
dudi ap sudt giam, chét ciin dugce tinh ché bang phép sic ky cot (silica gel, dugc rira giai
bing EtOAc/hexan), va sau d6 bang HPLC diéu ché d8 thu dugc hop chét néu & dé muc
(11,4 mg).
IH NMR (300 MHz, DMSO-ds) & 1,01-1,32 (3H, m), 1,75-2,28 (1H, m), 2,52-3,23 (5H,
m), 3,73-5,22 (7H, m), 7,18-7,71 (9H, m), 8,07-8,36 (1H, m).
Vidu 52
N-[(2S,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-yl)metyl]-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit vé&i thoi gian duy tri ngén hon

Hn hop gdm N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit (50,9 mg), axit (3-flophenyl)boronic (33,7 mg),
XPhos Pd G3 (10,2 mg) va dung dich nudc kali phosphat 1M (0,361 mL) trong DME (1
mL) dugc khudy qua dém & 90°C. Sau khi 1am ngudi tré lai nhiét do trong phong, dung
dich dugc pha loang bang EtOAc va dugc lam kho bang natri sulfat. Sau khi loai bé dung
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mdi duéi ap sudt giam, chat can dugc tinh ché bang phép sic ky cot (silica gel, dugc rira
giai bang EtOAc/hexan), va sau d6 bing HPLC diéu ché d8 thu duoc hop chét néu & dé
muc (9,6 mg).
'H NMR (300 MHz, DMSO-d) & 1,03-1,25 (3H, m), 2,52-3,19 (6H, m), 3,84-5,25 (7H,
m), 7,11-7,82 (8H, m), 8,07-8,30 (1H, m).
Vidu 56
N-{(2S,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,3',5'-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit
A) N-{(28S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-yl} etansul fonamit
hydroclorua

Hbn hop gdm tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4,4-diflopyrolidin-1-carboxylat (580 mg) va dung dich hydro
clorua CPME 4M (10 mL) dwoc khudy qua dém & nhiét d¢ trong phong. Chét khong tan
dwoc gom bang cach loc d8 thu dwoc hop cht néu & dé muc (464 mg).
MS, theo thuc nghiém: 356,9.
B) N-[(2S,3R)-2-[(3-clo-2-flophenyl)mety1]-4,4-diflo-1-(oxetan-2-cacbonyl)pyrolidin-3-
yl]etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua (200 mg), axit oxetan-2-carboxylic (78 mg) va DMF (3
mL) duoc bd sung thém HATU (290 mg) va DIPEA (263 mg) & nhiét d¢ trong phong.
Hén hop duge khudy qua dém & nhiét d¢ trong phong, hén hop dugc bd sung dung dich
nudc amoni clorua bdo hoa, va hon hop duge chiét bé‘lng EtOAc. Lép hitu co dugc tach,
duoc ria béng nuée va nude mudi bio hoa, duge 1am kho béng natri sulfat khan, va dugc
cd dudi &p suét giam. Chét ciin duoc tinh ché bang phép sic ky cot silica gel (NH,
EtOAc/hexan) dé thu dugc hop chit néu & dé muc (147 mg).
MS: [M+H]" 441,0.
C) N-{(28,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,3',5"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit

Hon hop g6m N-[(2S,3R)-2-[(3-clo-2-flophenyl)mety1]-4,4-diflo- 1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit (147 mg), axit (3,5-diflophenyl)boronic (105
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mg), XPhos Pd G3 (28,2 mg), dung dich nuéc kali phosphat 1M (1,00 mL) va DME (2
mL) dugc khudy ¢ 70°C trong 1 gid. Hon hop dugc lam ngudi dén nhiét do trong phong,
va dugc tinh ché bang phép sic ky cot silica gel (EtOAc/hexan). Chét ran thu dugc duoc
két tinh tir EtOAc/hexan d& thu duoc hop chét néu & dé muc (101 mg) v6i thoi gian duy
tri ngén hon.
'H NMR (400 MHz, DMSO-ds) 51,18-1,33 (3H, m), 2,26-2,45 (1H, m), 2,58-2,83 (2H,
m), 2,95-3,22 (3H, m), 3,74-5,20 (7H, m), 7,14-7,52 (6H, m), 8,21 (1H, brs).
Vi du 66
N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,2',3-triflo[ 1,1'-biphenyl1]-3-
ylmetyl]pyrolidin-3-yl}etansulfonamit
A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
y1}etansulfonamit hydroclorua (160 mg) va DIPEA (0,352 mL) trong THF (2 mL) duoc
b sung alpha-axetoxy-isobutyryl clorua (0,071 mL) & 0°C va hén hop duge khudy &
cing nhiét do trong 10 phit. Hon hop dugce bd sung nuée (1 mL) va dung dich nude lithi
hydroxit 4M (1,02 mL) va hén hop duge khudy qua dém & nhiét d9 trong phong. Hon
hgp dugc lam ding phén Gng bang dung dich nude natri hydro carbonat bdo hoa va dugc
chiét bing EtOAc. Phan chiét duoc rira bang nude mubi bao hoa, duge lam kho bang
magie sulfat va dugc co dudi ap suét giam. Chét can dugc tinh ché bang phép sac ky cot
(silica gel, dugc rira giai bang EtOAc/hexan) dé thu dwoc hop chit néu & d& muc (172
mg).
MS: [M+H]* 443,0.
B) N-{(28,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,2',3'-triflo[ 1,1'-biphenyl]-
3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hbn hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-
2-metylpropanoyl)pyrolidin-3-yl]etansulfonamit (20 mg), axit (2,3-diflophenyl)boronic
(14,3 mg), XPhos Pd G3 (7,64 mg) va dung dich nudc kali phosphat 1M (0,135 mL)
trong THF (0,5 mL) duoc khudy & 90°C trong 6ng bit kin trong 6 gid. Hon hop dugc tinh
ché bang phép séc ky cot (NH silica gel, duge rira giai bang EtOAc/hexan) dé thu duoc
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hop chét néu ¢ dé muc (19,2 mg).
'H NMR (300 MHz, CDCl;) § 1,30-1,43 (9H, m), 2,05-3,25 (5H, m), 3,99-4,53 (3H, m),
4,87 (1H, d, 1 =9,1 Hz), 4,99-5,33 (1H, m), 7,07-7,30 (5SH, m), 7,35-7,48 (1H, m).
Vidu 67
N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,2',5"-triflo[ 1,1'-bipheny]]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit

Hbn hop gdm N-[(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-
2-metylpropanoyl)pyrolidin-3-yljetansulfonamit (20 mg), axit (2,5-diflophenyl)boronic
(14,3 mg), XPhos Pd G3 (7,64 mg) va dung dich nudc kali phosphat 1M (0,135 mL)
trong THF (0,5 mL) dugc khudy & 90°C trong bng bit kin trong 6 gio. Hon hop dugc tinh
ché bang phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan) dé thu dugc hop
chit néu & d muc (17,4 mg).
'H NMR (300 MHz, CDCl3) § 1,28-2,66 (10H, m), 2,87-3,22 (4H, m), 3,94-4,57 (3H, m),
4,86 (1H, d, T = 10,6 Hz), 4,99-5,30 (1H, m), 6,99-7,24 (SH, m), 7,35-7,48 (1H, m).
Vidu 68
N-[(28,3R)-2-[(3'-clo-2-flo[1,1'"-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit
A) N-[(28,3R)-4,4-diflo-2-{[2-flo-3-(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenylJmetyl}-1-(2-hydroxy-2-metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hon hop gb6m N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-hydroxy-
2-metylpropanoyl)pyrolidin-3-yl]etansulfonamit (75 mg), 4,4,4',4',5,5,5',5"-octametyl-
2,2'-bi(1,3,2-dioxaborolan) (51,6 mg), XPhos Pd G3 (28,7 mg) va kali axetat (33,2 mg)
trong toluen (1 mL) dugc khudy & 80°C trong mdi trudong nito trong 5 gio. Hon hop phan
ung duoc pha lodng bang nudc va duge chiét bang EtOAc. Phén chiét duoc rira bang
nuée mudi bao hoa, duge lam khd bang magie sulfat, duge loc va duge c6 dudi ap suét
giam dé thu dugc hop chét néu ¢ dé muc (151 mg).
MS: [M+H]* 535,2.
B) N-[(2S,3R)-2-[(3"-clo-2-flo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]jetansulfonamit

Hdn hop gdbm N-[(28,3R)-4,4-diflo-2-{[2-flo-3-(4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan-2-yl)phenylJmetyl}-1-(2-hydroxy-2-metylpropanoyl)pyrolidin-3-
yl]etansulfonamit (0,022 g), xeri carbonat (0,040 g), 1-clo-3-iodobenzen (7,65 uL),
PdCly(dppi) (6,02 mg) va DME (0,5 mL)/nudc (0,150 mL) dugc khudy qua dém & 80°C
trong moi truong nito. Hon hgp duoc tinh ché bing phép sic ky cot (NH silica gel, dugc
rira gi4i bang EtOAc/hexan) d8 thu duoc hop chit néu ¢ dé muc (0,017 g).
'H NMR (300 MHz, CDCls) § 1,31-1,42 (9H, m), 2,21-2,58 (1H, m), 2,86-3,18 (4H, m),
3,99-4,53 (3H, m), 4,90 (1H, d, J = 8,3 Hz), 5,01-5,29 (1H, m), 7,14-7,22 (1H, m), 7,27-
7,44 (5H, m), 7,47-7,56 (1H, m).
Vidu73
N-{(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-y1} metansulfonamit
A) tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Hdn hop gdm tert-butyl (28,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (200 mg), TEA (166 mg) va THF (5 mL) dugc b sung thém
metansulfonic anhydrit (143 mg) ¢ nhiét do trong phong. Hon hop phan tng duoc khudy
qua dém & nhiét do trong phong, va dugc co dudi ap suét giam. Chét cin duoc tinh ché
bang phép sic ky cot silica gel (EtOAc/hexan) @ thu dwoc hop chét néu & d& muc (244
mg).
MS: [M-H] 441,1.
B) N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-yl} metansulfonamit
hydroclorua

Hon hop gbm tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (360 mg) va dung dich hydro clorua
CPME 4M (5 mL) duoc khudy & nhiét do trong phong trong 2 gio. Dung dich phén ung
duoc co dé thu dugc hop chét néu & dé muc (300 mg).
MS, theo thuc nghiém: 342.9.
C) N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gdbm N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
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yl}metansulfonamit hydroclorua (300 mg), TEA (400 mg), axit (2R)-tetrahydrofuran-2-
carboxylic (110 mg) va DMF (5 mL) dugc b6 sung thém HATU (361 mg) & nhiét do
trong phong. Hon hop dugc khudy & nhiét do trong phong trong 30 phut, hdn hop duge
bd sung dung dich nuéc natri hydro carbonat béo hoa ¢ nhiét do trong phong, va hdn hop
duoc chiét béng EtOAc. Lép hitu co dugce tach, dugce rira béng nudc mudi bao hoa, duge
lam kho bang magie sulfat khan, va dugc ¢d dudi ap suét giam. Chét cin dugc tinh ché
bang phép séc ky cot silica gel (EtOAc/hexan). Chét ran thu duge dugc rira bang IPE dé
thu duge hop chit néu ¢ d& muc (350 mg).
MS: [M+H]" 441,0.
D) N-{(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yD)metyl]-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(2R)-
oxolan-2-cacbonyl]pyrolidin-3-yl}metansulfonamit (30 mg), axit phenylboronic (12,5
mg), dung dich nuéc kali phosphat 1M (0,204 mL), XPhos Pd G3 (5,76 mg) va THF
(0,340 mL) duoc khudy & 90°C trong 1 gio. Chét cin dugc tinh ché bing phép sic ky cot
silica gel (NH, EtOAc/hexan) d8 thu duoc hop chat néu & dé muc (22 mg).
'H NMR (400 MHz, DMSO-ds) §1,37-2,08 (4H, m), 2,60-3,12 (5H, m), 3,31-4,95 (7H,
m), 7,08-7,55 (8H, m), 8,14-8,29 (1H, m).
Vidu 76
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yD)metyl]-1-(1-hydroxyxyclobutan-1-
cacbonyl)pyrolidin-3-ylJmetansulfonamit

Dung dich N-((28,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)metansulfonamit hydroclorua (35,0 mg) va axit 1-hydroxyxyclobutan- 1-carboxylic
(9,50 pL) trong DMF (1,5 mL) duoc b sung thém HATU (47,4 mg) va DIPEA (0,058
mL) & nhiét d6 trong phong. Hon hop duge khudy qua dém & nhiét do trong phong. Hon
hop dugc lam dirng phan ing bang dung dich nuéc natri hydro carbonat bao hoa va dugce
chiét bang EtOAc. Lép hitu co dugc tach, duge rira bang nudc va nudc mudi bdo hoa,
duoc lam kho bang magie sulfat va dugc c6 dudi ap suét giam. Chét cin dugc tinh ché
bang phép sic ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) dé thu duoc hop

chét néu & d& muc (23,5 mg).
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'H NMR (400 MHz, CDCl3) 8 1,79-2,12 (4H, m), 2,51-2,62 (2H, m), 2,87 (3H, s), 2,92-
3,14 (2H, m), 3,93-4,13 (1H, m), 4,19-4,41 (2H, m), 4,97-5,13 (2H, m), 7,16-7,21 (1H,
m), 7,27-7,54 (8H, m).
Vidu 77
N-[(28,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-y])metyl]-1-(2-metylpropanoyl)pyrolidin-
3-yl]metansulfonamit

Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)metansulfonamit hydroclorua (35,0 mg) va axit isobutyric (0,012 mL) trong DMF (1,5
mL) dugc b sung thém HATU (47,4 mg) va DIPEA (0,058 mL) & nhiét do trong phong.
Hén hop duge khudy qua dém & nhiét d9 trong phong. Hon hop duge lam ding phan tng
bang dung dich nuéc amoni clorua bo hoa va dugc chiét bang EtOAc. Lép hitu co dugc
tach, dugc rira bang nude va nude mudi bdo hoa, dugce lam kho bing magie sulfat va
duge cd dudi ap sut giam. Chat cin duge tinh ché bang phép sic ky cot (NH silica gel,
duoc rira giai bang EtOAc/hexan) d8 thu dwoc hop chit néu & dé muc (33,0 mg).
'H NMR (400 MHz, CDCls) § 0,45-1,15 (6H, m), 1,94-2,49 (1H, m), 2,74-3,17 (5H, m),
3,72-4,02 (1H, m), 4,28-4,60 (2H, m), 4,87-5,19 (1H, m), 7,09-7,24 (2H, m), 7,29-7,54
(6H, m).
Vidu78
N-{(2S,3R)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-4,4-diflo-2-[(2-flo[1,1'-bipheny1]-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit

Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)metansulfonamit hydroclorua (35,0 mg) va axit bixyclo[1.1.1]pentan-1-carboxylic
(9,17 pL) trong DMF (1,5 mL) duoc bd sung thém HATU (47,4 mg) va DIPEA (0,058
mL) & nhiét do trong phong. H3n hop dugc khudy qua dém & nhiét d¢ trong phong. Hon
hop dugc l[dam ding phén Ung bang dung dich nudc amoni clorua bao hoa va dugc chiét
béng EtOAc. Lép hitu co dugce tach, dugc rira béng nudc va nude mudi bao hoa, duge
lam khd bang magie sulfat va dugc co dudi ap suét giam. Chét can dugce tinh ché bang
phép sic ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) @8 thu duoc hop chat
néu & d& muc (33,2 mg).

'H NMR (400 MHz, CDCls) & 1,78-1,91 (2H, m), 2,10 (4H, s), 2,26-2,51 (1H, m), 2,77-
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3,12 (5H, m), 3,92-4,08 (1H, m), 4,17-4,44 (1H, m), 4,71-5,20 (2H, m), 7,11-7,24 (2H,
m), 7,27-7,55 (TH, m).
Vidu 79
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3-yl)metyl]-1-(oxetan-2-
cacbonyl)pyrolidin-3-ylJmetansulfonamit v6i thoi gian duy tri ngin hon

Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)metansulfonamit hydroclorua (110 mg) va axit oxetan-2-carboxylic (0,026 mL) trong
DMF (5 mL) dugc bd sung thém HATU (149 mg) va DIPEA (0,183 mL) & nhiét do trong
phong. Hon hop dugc khudy qua dém & nhiét do trong phong. Hon hop duge lam dung
phan tmg bing dung dich nuéc natri hydro carbonat bao hoa va dugc chiét bang EtOAc.
L&p hitu co dugce tach, duoc rira b'fmg nudc va nude mudi bao hoa, duge lam kho béng
magie sulfat va dugc c6 dudi ap suét giam. Chét cin dugc tinh ché bang phép sic ky cot
(NH silica gel, duge rira giai bing EtOAc/hexan), va sau d6 bang HPLC diéu ché dé thu
duoc hop chét néu & d& muc (33,2 mg).
IH NMR (300 MHz, DMSO-dg) § 2,23-2,47 (1H, m), 2,61-3,09 (6H, m), 3,72-5,19 (7H,
m), 7,11-7,56 (8H, m), 8,23 (1H, brs).
Vidu 81
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yljmetansulfonamit

Dung dich N-{(2S,3R)-2-[(2,3"-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit hydroclorua (100 mg) va axit oxetan-2-carboxylic
(0,023 mL) trong DMF (2 mL) duoc bd sung thém HATU (130 mg) va DIPEA (0,159
mL) & nhiét d6 trong phong. Hon hop dugc khudy & nhiét d trong phong trong 1 gio.
Hon hop dugc lam dimg phan tng bang dung dich nudc natri hydro carbonat bdo hoa va
duoc chiét bang EtOAc. Lép hitu co dugc tach, duge rira bang nudc va nudc mubi bao
hoa, dugc lam kho bang magie sulfat va duge c¢d dudi ap suét giam. Chét cin dugce tinh
ché bing phép séc ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc
hop chét néu & dé muc (41 mg).
'H NMR (400 MHz, DMSO-dg) & 2,30-2,47 (1H, m), 2,64-2,78 (2H, m), 2,96-3,10 (4H,
m), 3,75-5,19 (7H, m), 7,11-7,57 (7H, m), 8,14-8,32 (1H, m).
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Vidu 87
N-{(2S,3R)-1-(bixyclo[ 1.1.1]pentan- 1-cacbonyl)-4,4-diflo-2-[(2,3',5'-triflo[ 1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit
A) N-{(2S,3R)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit

Hbn hop gdm N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
y1}metansulfonamit hydroclorua (157 mg), axit bixyclo[1.1.1]pentan-1-carboxylic (55,7
mg), TEA (209 mg) va DMF (4 mL) duoc b sung thém HATU (236 mg) & nhiét do
trong phong. Hon hop duge khudy & nhiét d trong phong trong 1 gid, hdn hop dugce bd
sung nudc, va chit khong tan dugc gom bang cach loc d& thu duoc hop chét néu & &
muc (180 mg).
MS: [M+H]" 437,0.
B) N-{(2S,3R)-1-(bixyclo[ 1.1.1]pentan-1-cacbonyl)-4,4-diflo-2-[(2,3',5-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gém N-{(2S,3R)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-2-[(3-clo-2-
flophenyl)metyl]-4,4-diflopyrolidin-3-yl} metansulfonamit (180 mg), axit (3,5-
diflophenyl)boronic (130 mg), XPhos Pd G3 (69,8 mg), dung dich nuée kali phosphat
IM (1,24 mL) vi DME (3 mL) duoc khudly & 90°C trong 2 gidr. Chét cdn duoc tinh ché
bang phép sic ky cot silica gel (NH, EtOAc/hexan), va sau d6 béng phép sic ky cot silica
gel (EtOAc/hexan). Chét cin thu dugc duoc két tinh tir etanol/nuée dé thu dugc hop chét
néu & dé muc (121 mg).
IH NMR (400 MHz, DMSO-ds) & 1,20-1,68 (2H, m), 1,90 (4H, s), 2,08-2,40 (1H, m),
2,61-2,77 (1H, m), 2,90-3,16 (4H, m), 3,70-4,31 (2H, m), 4,37-4,86 (2H, m), 7,08-7,57
(6H, m), 8,02-8,30 (1H, m).
Vidu 88
N-{(28,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-yl)metyl]-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-yl}etansulfonamit
A) tert-butyl (2S,3R)-3-[(etansulfonyl)amino]-4,4-diflo-2-[(3'-flo[1,1'-bipheny]-3-
yl)metyl]pyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (2S,3R)-2-[(3-clophenyl)metyl]-3-[(etansulfonyl)amino]-
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4 4-diflopyrolidin-1-carboxylat (97 mg), axit (3-flophenyl)boronic (46,4 mg), XPhos Pd
G3 (18,7 mg) va dung dich nudc kali phosphat 1M (0,663 mL) trong THF (1 mL) dugc
nung noéng & 80°C trong mdi trudng nito trong 3 gio. Hbn hop duoc tinh ché bang phép
sdc ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc hop chit néu &
d& muc (100 mg).
MS: [M-H] 497,2.
B) N-{(2S,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-y)metyl]pyrolidin-3-
yl}etansulfonamit hydroclorua

Hdn hop gdm tert-butyl (2S,3R)-3-[(etansulfonyl)amino]-4,4-diflo-2-[(3"-flo[1,1"-
biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (100 mg) va dung dich HCVCPME 4M (5
mL) duoc khudy qua dém & nhiét do trong phong. Hon hop dugc co dudi ap suét giam dé
thu dugc hop chét néu & d& muc (86 mg).
MS: [M+H]* 399,0.
C) N-{(2S,3R)-4,4-diflo-2-[(3"-flo[1,1'-biphenyl]-3-yl)metyl]-1-[(2R)-oxolan-2-
cacbonyl]pyrolidin-3-yl}etansulfonamit

HATU (22,7 mg) dugc bd sung vao dung dich N-{(2S,3R)-4,4-diflo-2-[(3'-
flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-y1}etansulfonamit hydroclorua (20 mg), axit
(R)-tetrahydrofuran-2-carboxylic (6,94 mg) va TEA (0,032 mL) trong DMF (1 mL) &
nhiét do trong phong. Hon hop duge khudy & nhiét d9 trong phong trong mdi trudng khd
trong 30 phiit. Hon hop dugc lam dimg phan Gmg bang dung dich nuéc natri hydro
carbonat bdo hoa ¢ nhiét d§ trong phong va dugc chiét bang EtOAc. L6p hitu co duge
tach, dugc rira bang nudc mubi bao hoa, duge lam kho bang magie sulfat va dugc cd dudi
ap suat giam. Chét cn dugc tinh ché bang phép sdc ky cot (NH silica gel, dugc rira giai
bing EtOAc/hexan) dé thu duge hop chit néu & dé muc (18,0 mg).
IH NMR (400 MHz, DMSO-ds) 3 1,03-2,06 (7H, m), 2,66-3,14 (4H, m), 3,41-4,74 (7TH,
m), 7,10-7,74 (8H, m), 8,07-8,31 (1H, m).
Viduy91
N-{(2S,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,3',5"-triflo[1,1'-bipheny1}-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit

A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-((2R)-oxetan-2-
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cacbonyl)pyrolidin-3-ylJmetansulfonamit

Hn hop gbm N-{(28S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}metansulfonamit hydroclorua (188 mg), axit oxetan-2-carboxylic (60,7 mg), TEA (251
mg) va DMF (4 mL) dugc b sung thém HATU (283 mg) & nhiét do trong phong. Hon
hop dugc khudy & nhiét do trong phong trong 6 gid, hén hop duge bd sung nuée, va hon
hop dugc chiét bang EtOAc. Lép hitu co dugc tach, dugc rira bing dung dich nuéc natri
hydro carbonat bdo hoa, nudc va nude mudi bdo hoa, duoc 1am kho bing magie sulfat
khan, va dugc cd dudi ap sudt giam. Chat cin dugce tinh ché bang phép sic ky cot silica
gel (EtOAc/hexan), va sau do bing phép sic ky cot silica gel (NH, EtOAc/hexan), va sau
do béng HPLC (cot: L-Column2 ODS (3,0 mmI.D.x50 mm, 3 pm), pha dong:
nuéc/CH3CN (chira amoni axetat 5 mM)) dé thu dwoc hop chét néu & dé muc (65,2 mg)
v6i thoi gian duy tri ngén hon.
MS: [M+H]" 426.9.
B) N-{(2S,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,3',5"-triflo[ 1,1'-bipheny]]-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit

Hdn hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-((2R)-oxetan-
2-cacbonyl)pyrolidin-3-yl]metansulfonamit (30 mg), axit (3,5-diflophenyl)boronic (22,2
mg), XPhos Pd G3 (11,9 mg), dung dich nuéc kali phosphat 1M (0,211 mL) va THF (0,5
mL) duoc khudy & 90°C trong 4 gio. Hon hp dugc tinh ché bang phép sic ky cot silica
gel (NH, EtOAc/hexan), va duoc két tinh lai tir EtOAc/hexan dé thu dugce hop chét néu &
dé muc (27,6 mg).
'H NMR (400 MHz, CDCl3) § 2,77-3,25 (7H, m), 3,68-3,92 (1H, m), 4,16-4,98 (5H, m),
5,01-5,21 (2H, m), 6,76-6,87 (1H, m), 7,01-7,10 (2H, m), 7,16-7,50 (3H, m).
Vi du 92
N-{(2S,3R)-4,4-diflo-1-((2S)-oxetan-2-cacbonyl)-2-[(2,3',5'-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} metansulfonamit

HATU (43,7 mg) dugc bd sung vao dung dich N-{(2S,3R)-4,4-diflo-2-[(2,3",5"-
triflo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit hydroclorua (35 mg),
axit oxetan-2-carboxylic (9,39 mg) va TEA (0,053 mL) trong DMF (0,5 mL) & nhi€t do
trong phong. Hon hgp dugc khudy & nhiét do trong phong trong 30 pht, va sau do axit
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oxetan-2-carboxylic (9,39 mg) dugc bd sung thém vao hén hop. Hon hop dugc khudy &
nhiét do trong phong trong 30 phut. Hon hop dugc pha lodng bang nude va duge chiét
bang EtOAc. Phan chiét duoc rira bang dung dich nuéc natri hydro carbonat bao hoa,
nudce va nude mudi bdo hoa, dugce 1lam khd béng magie sulfat, dugc loc va dugc c6 dudi
ap suét giam. Chét ciin dugc tinh ché bing phép sic ky cot (silica gel, duge rira giai bang
EtOAc/hexan) dé thu dugc hop chit néu & dé muc (10,4 mg).
'H NMR (300 MHz, CDCl3) § 2,31-3,21 (7H, m), 3,77-4,66 (6H, m), 4,96-5,11 (2H, m),
6,75-6,89 (1H, m), 6,99-7,15 (2H, m), 7,17-7,47 (3H, m).
Vidu 94
N-[(2S,3R)-2-[(2,3"-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gdm N-{(28S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl} etansulfonamit hydroclorua (15,2 mg), DIPEA (21,7 mg) va THF (0,5
mL) duoc bd sung 2-metylpropanoyl clorua (5,36 mg) & nhiét do trong phong. Hon hop
duoc khqu qua dém 6 nhiét do trong phong, hdn hop dugc bd sung dung dich nudc natri
hydro carbonat bdo hoa, va hdn hop duge chiét bé‘lng EtOAc. Lép hitu co duge tach, duoc
rtra bang nude mudi bio hoa, duge lam khd bang magie sulfat khan, va dugc cd dudi ap
suét giam. Chét cin dugc tinh ché bang phép séc ky cot silica gel (EtOAc/hexan) dé thu
dugc hop chéit néu ¢ dé muc (13,6 mg).
'H NMR (400 MHz, DMSO-dg) 8 0,17-0,92 (6H, m), 1,22-1,35 (3H, m), 1,79-2,48 (1H,
m), 2,60-2,77 (1H, m), 2,97-3,24 (3H, m), 3,70-4,22 (2H, m), 4,35-4,93 (2H, m), 7,03-
7,65 (TH, m), 8,01-8,45 (1H, m).
Vidu 97
N-[(2S,3R)-4,4-diflo-2-[(3'-flo[1,1'-biphenyl]-3-yl)metyl]-1-(2-metylpropanoyl)pyrolidin-
3-yl]etansulfonamit

HATU (20,46 mg) dugc bd sung vao dung dich N-{(2S,3R)-4,4-diflo-2-[(3"-
flo[ 1,1'-bipheny1]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit hydroclorua (18 mg), axit
isobutyric (5,47 mg) va TEA (0,029 mL) trong DMF (0,5 mL) & nhiét d trong phong.
Hbn hop duoc khudy & nhiét do trong phong trong moi trudng kho trong 30 phut. Hon

hop dugc lam ding phan Gng bing dung dich nwéce natri hydro carbonat bdo hoa & nhiét

116



47484 117/274

do trong phong va dugc chiét bang FtOAc. Lép hitu co dugc tach, dugc rira bang nudc
mudi bdo hoa, dugc 1am khd bing magie sulfat va dugc c6 dudi ap suét giam. Chét can
duoc tinh ché bang phép sic ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé
thu dugc hop chit néu & & muc (12,0 mg).
'H NMR (400 MHz, DMSO-ds) 6 0,11-1,38 (9H, m), 1,75-2,04 (1H, m), 2,52-2,92 (2H,
m), 2,96-3,12 (1H, m), 3,15-3,24 (1H, m), 3,81-4,22 (2H, m), 4,35-4,65 (2H, m), 7,12-
7,79 (8H, m), 8,10-8,30 (1H, m).
Vidu 98
N-[(2S,3R)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit

Dung dich N-{(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit hydroclorua (20 mg) va axit isobutyric (3,95 pL)
trong DMF (0,5 mL) dugc bb sung thém HATU (26,0 mg) va DIPEA (0,032 mL) & nhiét
d6 trong phong. Hon hop duoc khudy & nhiét dd trong phong trong 1 gid. Hon hop dugc
lam dimg phén tmg bang dung dich nu6c natri hydro carbonat bao hoa va dugc chiét bang
EtOAc. Lép hitu co dugc tach, duge rua béng nuée va nude mudi bao hoa, duge 1am khd
bing magie sulfat va dugc co dudi ap suét giam. Chét can dugc tinh ché bang phép séc ky
cOt (NH silica gel, dugc rira giai bang EtOAc/ hexan) d8 thu dwoc hop chét néu & dé& muc
(16 mg).
'H NMR (400 MHz, DMSO-d¢) 8 0,17-0,92 (6H, m), 1,11-1,94 (1H, m), 2,58-3,22 (5H,
m), 3,65-4,26 (2H, m), 4,36-4,89 (2H, m), 7,06-7,57 (7TH, m), 8,13-8,34 (1H, m).
Viduy 106
N-[(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1'-biphenyl]-3-yl)metyl]-1-(2-metylpropanoyl)pyrolidin-
3-yl]etansulfonamit

Dung dich N-((2S,3R)-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-3-
yl)etansulfonamit hydroclorua (30 mg) va axit isobutyric (7,29 mg) trong DMF (0,5 mL)
duoc bd sung thém HATU (39,3 mg) va DIPEA (0,048 mL) ¢ nhiét do trong phong. Hon
hop dugc khudy & nhiét @ trong phong trong 1 gio. Hon hop duge lam dimg phan tng
bing dung dich nudc natri hydro carbonat bdo hoa va duge chiét bang EtOAc. Lép hitu

co dugc tach, dugce rira bang nudce va nudc mudi bio hoa, duge 1am kho bang magie
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sulfat va dugc cd dudi ap suét giam. Chét cin dugc tinh ché bing phép sic ky cot (NH
silica gel, dugc rira giai bang EtOAc/ hexan) dé thu duoc hop chét néu & d& muc (29,0
mg).
IH NMR (400 MHz, DMSO-de) 8 0,16-0,94 (6H, m), 1,19-1,95 (4H, m), 2,59-2,80 (1H,
m), 2,97-3,25 (3H, m), 3,65-4,21 (2H, m), 4,33-4,89 (2H, m), 7,05-7,55 (8H, m), 8,03-
8,43 (1H, m).
Vidu 116
N-[(28,3R)-2-[(3',5'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit
A) N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(2-metylpropanoyl)pyrolidin-3-
yl]etansulfonamit

Dung dich N-{(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua (128 mg) va axit isobutyric (0,038 mL) trong DMEF (5 mL)
duoc bd sung thém HATU (195 mg) va DIPEA (0,238 mL) & nhiét d¢ trong phong. Hon
hop duoc khudy qua dém & nhiét do trong phong. Hon hop dugc lam ding phan ung bang
dung dich nudc amoni clorua bao hoa va dugc chiét bang EtOAc. Lop hitu co dugc tach,
duoc rira bing nude va nude mubi bio hoa, dugc 1am kho bang natri sulfat va dugce cd
dudi ap suat giam. Chét cin dugc tinh ché bang phép sdc ky cot (NH silica gel, dugce ria
giai bang EtOAc/hexan) d8 thu duoc hop chat néu & d& muc (108 mg).
MS: [M+H]* 409,0.
B) N-[(2S,3R)-2-[(3",5'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gém N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit (17 mg), axit (3,5-diflophenyl)boronic
(13,1 mg), XPhos Pd G3 (3,52 mg) va dung dich nudc kali phosphat 1M (0,125 mL)
trong DME (1 mL) dugc khudy qua dém & 80°C. Sau khi lam ngudi tr¢ lai nhi€t do trong
phong, dung dich dugc pha lodng bang EtOAc va duge lam kho bang natri sulfat. Sau khi
loai bd dung mdi dudi ap sudt giam, chét can dugc tinh ché bang phép sic ky cot (silica
gel, duoc rira giai bing EtOAc/hexan) @8 thu dugc hop chit néu & dé muc (18,2 mg).

'H NMR (400 MHz, DMSO-dg) & 0,12-0,98 (6H, m), 1,03-1,88 (4H, m), 2,53-3,24 (4H,
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m), 3,81-4,23 (2H, m), 4,36-4,63 (2H, m), 7,16-7,78 (7TH, m), 8,12-8,32 (1H, m).
Vidu 121
N-{(28,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,2',3"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}metansulfonamit

Hn hop gdm N-[(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-((2R)-oxetan-
2-cacbonyl)pyrolidin-3-ylJmetansulfonamit (17 mg), axit (2,3-diflophenyl)boronic (12,6
mg), XPhos Pd G3 (6,74 mg) va dung dich nuéc kali phosphat 1M (0,119 mL) trong THF
(0,5 mL) duoc khuy & 90°C trong dng bit kin trong 1 giov. Hén hop dugc tinh ché bang
phép sic ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) d8 thu duoc hop chat
néu & dé muc (15,3 mg).
IH NMR (400 MHz, CDCl) § 2,67-3,30 (7H, m), 3,67-3,93 (1H, m), 4,18-5,20 (7H, m),
7,06-7,49 (6H, m).
Vidy 122
N-{(28,3R)-4,4-diflo-1-((2R)-oxetan-2-cacbonyl)-2-[(2,2',5'-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gém N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-((2R)-oxetan-
2-cacbonyl)pyrolidin-3-ylJmetansulfonamit (17 mg), axit (2,5-diflophenyl)boronic (12,6
mg), XPhos Pd G3 (6,74 mg) va dung dich nudc kali phosphat 1M (0,119 mL) trong THF
(0,5 mL) dugc khudy & 90°C trong bng bit kin trong 1 gi¢. Hon hop dugc tinh ché truc
tiép bang phép sic ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) dé thu duoc
hop chit néu & dé muc (10,9 mg).
IH NMR (400 MHz, CDCl3) § 2,66-3,32 (7H, m), 3,64-3,91 (1H, m), 4,17-5,21 (7TH, m),
6,99-7,17 (3H, m), 7,17-7,30 (2H, m), 7,32-7,49 (1H, m).
Vidu 124
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]xyclopropansulfonamit v6i thoi gian duy tri ngén hon
A) tert-butyl (28,3R)-3-[(xyclopropansulfonyl)amino]-4,4-diflo-2-[(2-flo[1,1'-bipheny]]-
3-yl)metyl]pyrolidin-1-carboxylat

Xyclopropansulfonyl clorua (0,081 mL) dugc bd sung vao dung dich dugc khudy
chua tert-butyl (2S,3R)-3-amino-4,4-diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-
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1-carboxylat (130 mg) va TEA (0,178 mL) trong THF (2 mL) & nhiét do trong phong.
Hon hop dugc khuéy & cung nhiét do qua dém, dugc gia nhiét dén 70°C va dugc khuéy
trong 1 gid. Xyclopropansulfonyl clorua (0,081 mL) va TEA (0,178 mL) bb sung dugc

b sung vao hdn hop, va hdn hop dugc khudy qua dém & 70°C. Hon hop phan tmg duoc
| tinh ché bang phép sic ky cot trén silica gel (dugc rira giai bang EtOAc/hexan) dé thu
duoc hop chit néu & dé muc (130 mg).
MS, theo thuc nghiém: 411,1.
B) N-{(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-
yl}xyclopropansulfonamit hydroclorua

Hbn hop gbdm tert-butyl (2S,3R)-3-[(xyclopropansulfonyl)amino]-4,4-diflo-2-[(2-
flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (186 mg) va dung dich HC/CPME
4M (4,0 mL) dugc khudy qua dém & nhiét do trong phong, va duge cd dudi ap suét giam
8 thu duge hop chét néu & dé muc (150 mg).
MS: [M+H]* 411,1.
C) N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]xyclopropansulfonamit véi thoi gian duy tri ngin hon
Hon hop g6m N-{(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1'-biphenyl]-3-

yDmetyl]pyrolidin-3-y1}xyclopropansulfonamit hydroclorua (80,0 mg), axit oxetan-2-
carboxylic (29,3 mg), HATU (117 mg) va DMF (2,0 mL) duoc bd sung DIPEA (0,200
mL) & nhiét do trong phong. Hon hop duge khudy & nhiét do trong phong trong 1 gio.
Hon hop duge bd sung dung dich nudc natri hydro carbonat bao hoa, va hdn hop duoc
chiét bang EtOAc/hexan. Lop hitu co duoc tach, dugc rira bang nudc va nudc mubi bao
hoa, dugc 1am khd bang natri sulfat va duge cd dudi ap suét giam. Chét cin duoc tinh ché
bang phép sic ky cot (silica gel, dugc rira giai bang EtOAc/hexan, sau d6 bing NH silica
gel, dugc rira giai bang EtOAc/hexan) d8 thu dugc hop chit néu & dé muc (21,2 mg).
IH NMR (400 MHz, DMSO-de) & 0,90-1,08 (3H, m), 1,21-1,33 (1H, m), 2,24-2,38 (1H,
m), 2,54-2,81 (3H, m), 3,01-3,15 (1H, m), 3,70-5,22 (7H, m), 7,07-7,58 (8H, m), 8,05-
8,42 (1H, m).
Vidu 129

N-[(2S,3R)-2-[(2,3"-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(oxetan-2-
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cacbonyl)pyrolidin-3-yl]xyclopropansulfonamit v6i thoi gian duy tri ngin hon
A) tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-[ (xyclopropansulfonyl)amino]-4,4-
diflopyrolidin-1-carboxylat

Hdn hop gdm tert-butyl (28,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (100 mg), TEA (83 mg) va THF (3 mL) dugc b sung
xyclopropansulfonyl clorua (96 mg) ¢ nhiét do trong phong. Hdn hop duge khudy qua
dém & 70°C, va duoc tinh ché bang phép sic ky cot silica gel (EtOAc/hexan) dé thu duoc
hop chét néu & dé muc (75 mg).
MS: [M-H] 467,0.
B) N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}xyclopropansulfonamit hydroclorua

Hdn hop gdm tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-
[(xyclopropansulfonyl)amino]-4,4-diflopyrolidin-1-carboxylat (328 mg) va dung dich
hydro clorua CPME 4M (6 mL) dugc khudy & nhiét d trong phong trong 4 gio. Chét
khong tan dugc gom bang cach loc @8 thu dwoc hop chat néu & d& muc (240 mg).
MS, theo thuc nghiém: 369,0.
C) N-[(28S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1 -(oxetan-2-cacbonyl)pyrolidin-3-
yl]xyclopropansulfonamit v6i thoi gian duy tri ngin hon (thu dugc bang HPLC (cot: L-
Column2 ODS (3,0 mmI.D.x50 mm, 3 pm), pha dong: nuéc/CH;CN (chira 5 mM amoni
axetat)))

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}xyclopropansulfonamit hydroclorua (35 mg), axit oxetan-2-carboxylic (13,2 mg) va
DMF (1,5 mL) duogc bd sung thém HATU (49,3 mg) va DIPEA (44,6 mg) & nhiét do
trong phong. Hon hop dugc khudy qua dém & nhiét d0 trong phong, hén hop duge bd
sung dung dich nudc amoni clorua bdo hoa, va hén hop duge chiét bang EtOAc. Lép hitu
co dugc tach, dugc rua béng nuéce va nude mudi bao hoa, duge lam khd béng natri sulfat
khan, va dugc ¢d dudi ap suét giam. Chét can duoc tinh ché béng phép sic ky cot silica
gel (EtOAc/hexan) d8 thu dugc hop chat néu & dé muc (11 mg).

MS: [M+H]" 453,1.

D) N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(oxetan-2-
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cacbonyl)pyrolidin-3-yl]xyclopropansulfonamit véi thoi gian duy tri ngin hon

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]xyclopropansulfonamit (10 mg) véi thoi gian duy tri ngin hon
(thu dugc bang HPLC (cot: L-Column2 ODS (3,0 mmI.D.x50 mm, 3 pm), pha dong:
nuéce/CH3CN (chira 5 mM amoni axetat))), axit (3-flophenyl)boronic (6,18 mg), Xphos
Pd G3(1,87 mg), dung dich nuéc kali phosphat 1M (0,066 mL) va DME (0,5 mL) dugc
khudy qua dém & 80°C. Hon hop dugc 1am ngudi dén nhiét do trong phong, va EtOAc
dugc bd sung vao. Hon hop dugc 1am kho béng natri sulfat khan, va duoc ¢6 dudi ap sut
giam. Chit can duge tinh ché bng phép sic ky cot silica gel (NH, EtOAc/hexan) dé thu
dugc hop chét néu & dé muc (3,6 mg).
IH NMR (400 MHz, CDCl3) § 0,91-1,21 (4H, m), 2,15-2,43 (1H, m), 2,71-3,04 3H, m),
3,08-3,26 (1H, m), 3,68-3,88 (1H, m), 4,16-5,18 (7H, m), 7,03-7,25 (3H, m), 7,27-7.44
(4H, m).
Vidu 131
N-[(2S,3R)-2-[(2",3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit
A) N-{(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-3 -yl}metansulfonamit
hydroclorua

Hbn hop gdm tert-butyl (2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (187 mg) va dung dich HCVCPME 4M (5
mL) dugc khudy & nhiét d6 trong phong trong 2 gio. Chét rén dugc gom bang cach loc dé
thu duoc hop chét néu & dé muc (145 mg).
MS: [M+H]" 325,0.
B) N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(2-metylpropanoyl)pyrolidin-3-
ylJmetansulfonamit

Dung dich N-{(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflopyrolidin-3-
yl}metansulfonamit hydroclorua (51,1 mg) va axit isobutyric (0,020 mL) trong DMF (2
mL) dugc bd sung thém HATU (81 mg) va DIPEA (0,099 mL) & nhi¢t do trong phong.
Hén hop duoc khudy qua dém & nhiét do trong phong. Hon hgp dugc lam ding phan tmg

bang dung dich nuéc amoni clorua bdo hoa va dugce chiét bang EtOAc. Lép hitu co dugc
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tach, duoc ria bﬁng nuée va nude mudi bio hoa, duge lam kho béng natri sulfat va duogc
cd duéi 4p sudt giam. Chét cin dugce tinh ché bing phép sic ky cot (silica gel, duoc rira
giai bang EtOAc/hexan) dé thu dugc hop chatnéu & d& muc (53,0 mg).
MS: [M+H]* 395,0.
C) N-[(2S,3R)-2-[(2',3'-diflo[1,1"-biphenyl]-3-yD)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clophenyl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit (14,5 mg), axit (2,3-diflophenyl)boronic
(11,6 mg), XPhos Pd G3 (3,11 mg) va dung dich nudc kali phosphat 1M (0,110 mL)
trong DME (0,5 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tré lai nhiét do
trong phong, dung méi dugc loai bé dudi ap suét giam, va chét cin duoc tinh ché bing
phép sic ky cot (NH silica gel, dugc rira giai bang FtOAc/hexan) @8 thu duoc hop chét
néu & d muc (17,1 mg).
'H NMR (400 MHz, DMSO-ds) 8 0,16-0,98 (6H, m), 1,78-2,36 (1H, m), 2,54-3,13 (5H,
m), 3,75-4,72 (4H, m), 7,26-7,64 (7H, m), 8,10-8,36 (1H, m).
Vidu 133
N-{(2S,3R)-4,4-diflo-1-((2S)-oxetan-2-cacbonyl)-2-[(2,2',3-triflo[ 1, 1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl} metansulfonamit
A) N-((2S,3R)-2-(3-clo-2-flobenzyl)-4,4-diflo- 1-((2S)-oxetan-2-cacbonyl)pyrolidin-3-
yl)metansulfonamit

HATU (283 mg) dugc b sung vao dung dich N-((2S,3R)-2~(3-clo-2-flobenzyl)-4,4-
diflopyrolidin-3-yl)metansulfonamit hydroclorua (188 mg), axit oxetan-2-carboxylic (60,7 mg)
va TEA (0,345 mL) trong DMF (4 mL) & nhiét do trong phong. Hon hop duoc khudy & nhiét do
trong phong trong 6 gi¢y. Hon hop duoc pha loang bang nudc va dugc chiét bang FtOAc. Phan
chiét dugc rtra béng dung dich nudc natri hydro carbonat bao hoa, nude va nude mudi bdo
hoa, dugc lam kho béng magie sulfat, duoc loc va dugc co dudi ap suét giam. Chét can duoc
tinh ché bang phép sic ky cot (silica gel, dugc rira gii bang EtOAc/hexan, sau d6 bang NH
silica gel, dugc rira giai bang EtOAc/hexan) dé thu dugc hop chit néu & d& muyc (84,5 mg).
MS: [M+H]" 426,9

B) N-{(2S,3R)-4,4-diflo-1-((2S)-oxetan-2-cacbonyl)-2-[(2,2',3-triflo[ 1,1'-bipheny1]-3-
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yDmetyl]pyrolidin-3-yl}metansulfonamit

Hbn hop gdm N-((2S,3R)-2-(3-clo-2-flobenzyl)-4,4-diflo-1-((2S)-oxetan-2-
cacbonyl)pyrolidin-3-yl)metansulfonamit (20 mg), axit (2,3-diflophenyl)boronic (14,8
mg), XPhos Pd G3 (7,93 mg) va dung dich nudéc kali phosphat 1M (0,141 mL) trong THF
(0,5 mL) dugc khudy & 90°C trong dng bit kin trong 1 gid. Hdn hop duoc tinh ché bang
phép sic ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) d8 thu duoc hop chét
néu & d& muc (10,1 mg).
IH NMR (400 MHz, CDCl3) § 2,31-3,22 (7H, m), 3,77-3,94 (1H, m), 4,01-4,20 (1H, m),
4,24-5,17 (6H, m), 7,06-7,48 (6H, m).
Vidu 144
N—{(ZS,SR)-1-(xyclopropancacbonyl)-4,4-diﬂo-2-[(2,3',5'-triﬂ0[1,1'-bipheny1]-3-
ylmetyl]pyrolidin-3-yl}etansulfonamit
A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1 -(xyclopropancacbonyl)-4,4-diflopyrolidin-
3-yl]etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua (146 mg), axit xyclopropancarboxylic (47,8 mg) va DMF
(4 mL) duoc bd sung thém HATU (211 mg) va DIPEA (191 mg) ¢ nhiét do trong phong.
Hdn hop duge khudy qua dém & nhiét d¢ trong phong, hdn hop dugc bd sung dung dich
nuéc amoni clorua bio hoa, va hdn hgp dugc chiét bang EtOAc. Lép hitu co dugc tach,
duoc rira bing nude va nude mudi bao hoa, duge lam khd béng natri sulfat khan, va dugc
c6 du6i ap sudt giam. Chét cén dugc tinh ché bang phép sic ky cot silica gel (NH,
EtOAc/hexan) dé thu dugc hop chét néu & dé muc (144 mg).
MS: [M-H] 423,0.
B) N-{(2S,3R)-1-(xyclopropancacbonyl)-4,4-diflo-2-[(2,3',5"-triflo[ 1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} etansulfonamit

Hén hop g6m N-[(2S,3R)-2-[(3-clo-2-flophenyD)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yl]etansulfonamit (16,0 mg), axit (3,5-
diflophenyl)boronic (12,0 mg), dung dich nu6c kali phosphat 1M (0,116 mL) va DME
(0,500 mL) dugc bd sung XPhos Pd G3 (3,2 mg) 6 nhiét dd trong phong. Hon hop duogc

khudy qua dém trong méi trudng nito & 90°C, va dugc tinh ché bang phép sic ky cot
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silica gel (NH, EtOAc/hexan) d8 thu dugc hop chit néu & dé muc (15,0 mg).
'H NMR (400 MHz, CDCl;) 8 0,43-1,49 (8H, m), 2,85-5,03 (9H, m), 6,72-7,61 (6H, m).
Vidu 145
N'-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1-(1-hydroxyxyclobutan-1-
cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit
A) tert-butyl (2S,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo[1,1'-bipheny1]-3-
yl)metyl]pyrolidin-1-carboxylat

Hdn hop gdm dimetylsulfamoyl clorua (3 mL), tert-butyl (28,3R)-3-amino-4,4-
diflo-2-((2-flo-[1,1'-biphenyl]-3-yl)metyl)pyrolidin-1-carboxylat (400 mg) va DMAP
(240 mg) dugc khudy qua dém & 50°C trong mdi trudng nito. Hon hop phéan tng dugc
tinh ché bang phép sac ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) dé thu
dugc hop chét néu & dé muc (500 mg).
MS: [M-HJ 512,1.
B) N'-{(28S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yD)metyl]pyrolidin-3-y1}-N,N-
dimetylsulfuric diamit hydroclorua

Hbn hop gdm dung dich HCVCPME 4M (12,2 mL) va tert-butyl (25,3R)-3-
[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-
carboxylat (500 mg) dugc khudy qua dém & 45°C trong mdi trudng nito. Hon hgp phéan
ung duoc cd, va cac chét ran dugc rira béng EtOAc va dugc loc dé thu duoc hop chit néu
& dé muc (435 mg).
MS: [M+H]" 414,0.
C) N'-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3-yl)metyl]-1-(1-hydroxyxyclobutan-1-
cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit

Dung dich N'-{(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1'-biphenyl]-3-y)metyl]pyrolidin-3-
y1}-N,N-dimetylsulfuric diamit hydroclorua (20 mg), axit 1-hydroxy-
xyclobutancarboxylic (5,16 mg) va DIPEA (7,76 uL) trong DMF (1 mL) duoc bd sung
thém HATU (16,9 mg) & nhiét do trong phong. Hén hop duge khudy qua dém & nhiét do
trong phong. Hon hop duge lam dimg phan tmg bang dung dich nudc natri hydro
carbonat bio hoa va dugc chiét bang EtOAc. Lép hitu co dugc tach, dugc rira bang nudc

va nudc mudi bao hoa, duge 1am kho bang magie sulfat va duge cd dudi 4p suat giam.

125



47484 126/274

Chét ciin duoc tinh ché bing phép sic ky cot (NH silica gel, dugc rira gidi bang
EtOAc/hexan) dé thu dugc hop chét néu ¢ d& muc (12,7 mg).
IH NMR (400 MHz, CDCls) § 1,40-1,59 (1H, m), 1,74-1,91 (1H, m), 1,92-2,08 (2H, m),
2,47-2,60 (2H, m), 2,69-2,75 (6H, m), 2,89-3,02 (2H, m), 3,06-3,22 (1H, m), 3,90-4,07
(1H, m), 4,08-4,22 (1H, m), 4,22-4,43 (1H, m), 5,04 (2H, brs), 7,10-7,19 (1H, m), 7,24-
7,38 (3H, m), 7,39-7,45 (2H, m), 7,48-7,53 (2H, m).
Vidu 146
N-{(28,3R)-4,4-diflo-1-(2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1'-bipheny]]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit
A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo- 1-(2-metylpropanoyl)pyrolidin-3-
yl]etansulfonamit

Hdn hop gdm N-{(28S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua (47,9 mg), axit isobutyric (20,2 mg), DIPEA (0,080 mL)
va DMF (0,80 mL) dugc bd sung thém HATU (96,2 mg) & nhiét d6 trong phong. Hon
hop dugce khudy qua dém & nhiét do trong phong. Hon hop dugc pha lodng bang dung
dich nuéc natri hydro carbonat bao hoa va dugc chiét bang EtOAc. Lép hitu co dugce
tach, duoc ria béng nuée va nude mudi bdo hoa, duge lam khd béng natri sulfat va dugc
¢d duéi ap suat giam. Chét cin duoc tinh ché bang phép sic ky cot (NH silica gel, dugc
rira giai bang EtOAc/hexan) @8 thu duoc hop chit néu & dé muc (44,6 mg).
MS: [M+H]* 427.,0.
B) N—{(2$,3R)-4,4-diﬂ0-1-(2-metylpr0pan0yl)-2—[(2,3',5'-triﬂ0[1,1'—bipheny1]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit (15,9 mg), axit (3,5-diflophenyl)boronic
(12,0 mg), dung dich nuéc kali phosphat 1M (0,100 mL) va DME (0,300 mL) duge bd
sung XPhos Pd G3 (3,0 mg) ¢ nhiét do trong phong. Hon hop duge khudy qua dém &
90°C trong méi trudng nito. Hon hop dugc tinh ché bang phép sac ky cot (NH silica gel,
dugc rira giai bing BtOAc/hexan) dé thu dugc hop chat néu & dé muc (13,4 mg).
IH NMR (400 MHz, CDCl;) § 0,52 (1H, d, J = 6,4 Hz), 0,85-1,49 (8H, m), 1,82-5,09
(10H, m), 6,75-7,55 (6H, m).
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Viduy 147
N-{(28,3R)-4,4-diflo-1-(2-metylpropanoyl)-2-[(2,2',5"-triflo[1,1'-bipheny]]-3-
yDmetyl]pyrolidin-3-yl1} etansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit (14,5 mg), axit (2,5-diflophenyl)boronic
(10,0 mg), dung dich nudc kali phosphat 1M (0,100 mL) va DME (0,300 mL) dugc bd
sung XPhos Pd G3 (3,0 mg) & nhiét do trong phong. Hén hop duge khudy qua dém trong
moi trudng nito & 90°C. Ngoai ra, hdn hop dugc b sung axit (2,5-diflophenyl)boronic
(10,0 mg) va XPhos Pd G3 (3,0 mg) & nhiét do trong phong. Hén hop duoc khudy &
120°C trong 20 phut trong didu kién chiéu xa vi séng. Hon hgp dugc tinh ché bang phép
sic ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) d8 thu dugc hop chét néu &
d& muc (9,70 mg).
1HNI\/IR (400 MHz, CDCl3) § 0,53 (1H, d, J = 6,5 Hz), 0,83-1,48 (8H, m), 1,90-5,01
(10H, m), 6,98-7,55 (6H, m).
Vidu 171
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]- 1-(2-metylpropanoyl)pyrolidin-
3-yl]xyclopropansulfonamit

Hbn hop gdm N-{(2S,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}xyclopropansulfonamit hydroclorua (44,3 mg), axit isobutyric
(15 uL), DIPEA (50 pL) va DMF (0,80 mL) duge bd sung thém HATU (60,0 mg) & nhiét
d6 trong phong. Hon hop dugc khudy & nhiét d9 trong phong trong 3 ngay. Hon hop duge
bd sung dung dich nudce natri hydro carbonat bdo hoa, va hdn hop duge chiét bang
EtOAc. Lép hitu co dugc tach, dugc rira béng nudce va nuée mudi bdo hoa, duge 1lam khd
bang natri sulfat va duge cd dudi ap suét giam. Chét cin dugc tinh ché bang phép sic ky
cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu duoc hop chét néu & d& muc
(30,6 mg).
'H NMR (400 MHz, CDCls) § 0,52 (1H, d, J = 6,5 Hz), 0,76-1,39 (9H, m), 1,84-5,16 (9H,
m), 6,98-7,54 (8H, m).
Vi dy 202

N-{(2S,3R)-1-(xyclopropancacbonyl)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4.4-
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diflopyrolidin-3-yl}etansulfonamit

Hbn hop gdbm N-[(28,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yl]etansulfonamit (15 mg), axit (3-
flophenyl)boronic (9,88 mg), XPhos Pd G3 (2,99 mg) va dung dich nudc kali phosphat
1M (0,106 mL) trong DME (1 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tré
lai nhiét do trong phong, dung moi duoc loai bo dudi ap sut gidm, va chét can dugc tinh
ché bing phép sic ky cot (NH silica gel, duoc rira giai bing EtOAc/hexan) dé thu duoc
hop chit néu & dé muc (17,1 mg).
H NMR (400 MHz, CDCl3) § 0,05-1,49 (8H, m), 2,86-5,01 (9H, m), 7,04-7,44 (7TH, m).
Vidu 205
N-{(2S,3R)-1-(xyclopropancacbonyl)-4,4-diflo-2-[(2-flo[ 1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} etansulfonamit

Hbn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yl]etansulfonamit (13 mg), axit
phenylboronic (7,46 mg), XPhos Pd G3 (2,59 mg) va dung dich nuéc kali phosphat 1M
(0,092 mL) trong DME (1 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tré lai
nhiét do trong phong, dung méi duoc loai bd dudi ap sudt gidm, va chét can dugc tinh ché
bang phép sac ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc hop
chét néu & dé muc (4,90 mg).
'H NMR (400 MHz, CDCls) § -0,13-0,18 (2H, m), 0,49-1,48 (6H, m), 2,83-4,97 (9H, m),
7,15-7,54 (8H, m).
Vidu210
(2S,3R,48)-2-[(2,3'-diflo[1,1"-biphenyl]-3-yD)metyl]-3 -[(etansulfonyl)amino]-4-flo-N,N-
dimetylpyrolidin-1-carboxamit
A) tert-butyl 2-[(3-clo-2-flophenyl)metyl]-1H-pyrol-1-carboxylat

Hdn hop gdm 1-(brommetyl)-3-clo-2-flobenzen (40,0 g), axit (1-(tert-
butoxycacbonyl)-1H-pyrol-2-yl)boronic (49,1 g), dung dich nuéc kali phosphat 1M (537
mL) va THF (900 mL) dugc bd sung PdCl(dppf) (2,62 g) trong moi truong agon & nhiét
d6 trong phong. Hon hop dugce hdi luu trong 16 gio, duge rét vao nude da, va dugc chiét

bang EtOAc. Lép hitu co duge tach, dugc rira bang nude va nude mudi béo hoa, dugc
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lam kho bang magie sulfat khan, va dugc cd dudi ap suét giam. Chét cin dugc tinh ché
bang phép sic ky cot silica gel (EtOAc/hexan) d8 thu duoc hop chit néu & dé muc (54,7
2)-
MS: [M-H] 308,0.
B) 2-[(3-clo-2-flophenyl)metyl]- IH-pyrol

Hdn hop gdm tert-butyl 2-[(3-clo-2-flophenyl)metyl]-1H-pyrol-1-carboxylat
(54,7 g) va MeOH (250 mL) duoc b sung dung dich natri metoxit metanol 28% (170 g)
trong moi truong agon ¢ nhiét do trong phong. Hon hop duoc khudy & nhiét do trong
phong trong 5 gi0, va hdn hop phan ting dugc bd sung vao dung dich nu¢c amoni clorua
duéi didu kién 1am lanh bing nude d4, va duge chiét bang EtOAc. Lép hitu co duge tich,
duoc rira bing nude va nudce mudi bdo hoa, dugc 1am khd bang magie sulfat khan, va
duge cd dudi ap suat giam d8 thu dwoc hop chit néu & d& muc (35,9 g).
MS: [M+H]" 209,9.
C) benzyl 2-[(3-clo-2-flophenyl)metyl]-2,5-dihydro-1H-pyrol-1-carboxylat

Hdn hop gbém 2-[(3-clo-2-flophenyl)metyl]-1H-pyrol (35,9 g), kém (112 g) va
EtOH (500 mL) dugc bd sung nhé giot lién tuc axit clohydric (171 mL) & 85°C. Hbn hop
duoc khudy & 85°C trong 30 phut, va hdn hop phén tmg dugc rét vao nudce da, va dugce
bazo hoa bing dung dich nude natri hydroxit 8M (pH = 8). Chat khong tan dugc loai bd
b?lng cach loc, va chét loc dugc chiét béng EtOAc/THF. Lép hitu co dugce tach, dugc rira
bang nudc mudi bio hoa, duge 1am kho bang magie sulfat khan, va dugc c6 dudi ap suAt
giam. HOn hop gdm chét can thu duge, THF (400 mL) va nudce (400 mL) dugc b sung
natri hydro carbonat (21,6 g) va 1-(((benzyloxy)cacbonyl)oxy)pyrolidin-2,5-dion (44,8 g)
& nhiét do trong phong. Hon hop duge khudy & nhiét do trong phong trong 15 gio, va hdn
hop phén ing dugc rét vao nudce, va dugce chiét bé.ng EtOAc. Lép hitu co duge tach,
duoc ria b%lng nuée va nude mudi bao hoa, duge lam khd béng magie sulfat khan, va
duoc ¢ dudi ap suat giam. Chét cin dugc tinh ché bang phép sac ky cot silica gel
(EtOAc/hexan), va sau do bang phép sdc ky cot silica gel (NH, EtOAc/hexan) dé thu
duge hop chit néu & d& muc (25,7 g).
MS: [M+H]* 346,0.

D) rac-benzyl (18,28,5R)-2-[(3-clo-2-flophenyl)metyl]-6-oxa-3-azabixyclo[3.1 .0]hexan-
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3-carboxylat

Hdn hop gdm benzyl 2-[(3-clo-2-flophenyl)metyl]-2,5-dihydro-1H-pyrol-1-
carboxylat (25,7 g), 1,1,1-trifloaxeton (70,3 g), natri 2,2'-((2-
(bis(carboxymetyl)amino)etyl)imino)diaxetat dihydrat (0,055 g) va CHsCN (180
mL)/nudc (120 mL) dugc b sung kali peroxymonosulfat (137 g) va natri hydro carbonat
(94 g) qua 35 phut & 0°C. Hon hop dugc khudy manh & 0°C trong 2 gior 30 pht, duge rét
vao nuée d4, va duogc chiét bing EtOAc. Lép hitu co dugce tach, duge rira bang nudc va
nude mudi bio hoa, dugce 1am kho bang magie sulfat khan, va dugc ¢d dudi ap suét giam.
Chét cn duoc tinh ché bang phép sac ky cot silica gel (EtOAc/hexan), va sau d6 bang
phép sic ky cot silica gel (NH, EtOAc/hexan) d8 thu duoc hop chét néu & dé& muc (24,6
2).
MS: [M+H]" 362,0.
E) rac-benzyl (2S,3S,48)-2-[(3-clo-2-flophenyl)metyl]-4-flo-3 -hydroxypyrolidin-1-
carboxylat

Hdn hop gdm rac-benzyl (18,2S,5R)-2-[(3-clo-2-flophenyl)metyl]-6-oxa-3-
azabixyclo[3.1.0]Thexan-3-carboxylat (24,0 g) va N,N-dietylethanamin trihydroflorua
(64,1 g) dugc khudy & 120°C trong 17 gid. Hon hop dugce r6t vao nude da, va duge chiét
bang EtOAc. Lép hitu co duge tach, dugc rira bing dung dich nudc natri hydro carbonat
va nuéc mudi bdo hoa, duge 1am khod béng magie sulfat khan, va dugc c6 dudi ap suét
giam. Chét cin dugc tinh ché bing phép sic ky cdt silica gel (EtOAc/hexan) dé thu duge
hop chét néu & dé muc (24,2 g).
MS: [M+H]" 382,0.
F) rac-Benzyl (28S,38,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-3-
[(triflometansulfonyl)oxy]pyrolidin-1-carboxylat

Hdn hop gdm rac-benzyl (28,38,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-3-
hydroxypyrolidin-1-carboxylat (24,2 g), pyridin (100 g) va EO (370 mL) dugc b sung
nhd giot triflometansulfonic anhydrit (53,6 g) trong m6i truong agon ¢ 0°C. Hdn hop
duogc khuéy & nhiét do trong phong trong 2 gio 30 phit, dugc rét vao nude da, va duoc
chiét bang EtOAc. Lép hitu co dugc tach, dugce ria lién tiép bang dung dich nudc axit

xitric 10%, dung dich nudc natri hydro carbonat va nuéc mudi bao hoa, duge lam khd
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bang magie sulfat khan, va dugc cd dudi ap suét giam. Chét can dugc tinh ché bang phép
sic ky cot silica gel (EtOAc/hexan) dé thu dugc hop chét néu & dé muc (29,0 g).
MS: [M+H]" 514,0.
G) rac-benzyl (2S,3R,48)-3-azido-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-1-
carboxylat

Hdn hop gdm rac-benzyl (28,35,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-3-
[(triflometansulfonyl)oxy]pyrolidin-1-carboxylat (29,0 g) va CH3CN (335 mL) dugc bd
sung tetra-n-butylamoni azit (48,2 g) ¢ nhiét do trong phong. Hbn hop duoc khudy &
80°C trong 1 gi0, dugc rot vao nudce da, va duogc chiét bang EtOAc. Lép hitu co duge
tach, dugc rira bang nudc va nudce mudi bio hoa, dugc 1am kho bang magie sulfat khan,
va duge cd dudi 4p sut giam. Chét cin dugc tinh ché bang phép sdc ky cot silica gel
(EtOAc/hexan) d8 thu dugc hop chit néu & dé muc (22,2 g).
MS: [M+H]* 407.0.
H) rac-benzyl (2S,3R,4S)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-1-
carboxylat

Hbn hop gbém rac-benzyl (2S,3R ,48)-3-azido-2-[(3-clo-2-flophenyl)metyl1]-4-
flopyrolidin-1-carboxylat (2,17 g) va THF (42,7 mL)/nu6e (10,7 mL) duogc bd sung
triphenylphosphin (1,68 g) ¢ nhiét d6 trong phong. Hdn hop dugc khudy & 50°C trong 15
gio, hon hop dugc bd sung nuéc mudi bio hoa & nhiét d9 trong phong, va hdn hop duge
chiét béng EtOAc. Lop hitu co dugce tach, dugc rira bé‘mg nuéc mudi bao hoa, duge lam
kho bang magie sulfat khan, va dugc cd dudi ap suét giam. Chét cin duge tinh ché bang
phép sic ky cot silica gel (metanol/EtOAc) d8 thu dugc hop chat néu & dé muc (1,74 g).
MS: [M+H]" 381,0.
I) benzyl (2S,3R,45)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-1 -carboxylat

rac-Benzyl (28,3R,4S)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-1-
carboxylat (668 mg) dugc phan giai bang HPLC (cot: CHIRALPAK ID, 50 mmIDx500
mmL, 20 um, pha dong: hexan/2-propanol/dietylamin = 600/400/1) d8 thu duoc hop chét
néu & dé muc (251 mg) véi thoi gian duy tri dai hon.
MS: [M+H]" 381,1.

J) benzyl (28,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-3-[(etansulfonyl)amino]-4-
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flopyrolidin-1-carboxylat

Hbn hop gdm benzyl (25,3R,4S)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-
flopyrolidin-1-carboxylat (289 mg), TEA (189 mg) va THF (4,0 mL) dugc b6 sung
etansulfonyl clorua (190 mg) & 0°C. Hon hop dugc khudy & nhiét d6 trong phong trong 2
gidy, hdn hop dugc bd sung nude, va hdn hop duge chiét bang EtOAc. Lop hiru co duge
tach, duoc ria béng nuée va nude mubi bao hoa, duge lam kho béng natri sulfat khan, va
duoc ¢6 dudi ap suat giam. Chét can duoc tinh ché bang phép sdc ky cot silica gel
(EtOAc/hexan) d8 thu duoc hop chéit néu & dé muc (295 mg).
MS: [M+H]" 473,0.

K) benzyl (2S,3R.4S)-2-[(2,3'-diflo[1, 1'-biphenyl]-3-yD)metyl]-3-[(etansulfonyl)amino]-4-
| flopyrolidin-1-carboxylat
Hbn hop gdm benzyl (25,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-3-

[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (340 mg), axit (3-flophenyl)boronic
(150 mg), XPhos Pd G3 (30,9 mg) va DME (4,0 ml) dugc bd sung dung dich nude kali
phosphat 1M (1,2 mL) & nhiét do trong phong, va hdn hop duoc khudy trong mdi trudng
nito & 90°C trong 2 gid. Hon hop phan Gmg dugc bb sung dung dich nudc kali phosphat
1M (0,4 mL), axit (3-flophenyl)boronic (50,5 mg) va XPhos Pd G3 (15,2 mg) & 90°C.
Hbn hop dugc khudy trong méi trudng nito ¢ 90°C trong 1 gio, hdn hgp phan tmg duge
bd sung nude, va hdn hop duge chiét bang EtOAc. L6p hitu co dugc tach, duge ria bing
nuéc va nude mudi bdo hoa, duge lam khod b%lng natri sulfat khan, va duoc ¢6 dudi ap
suét giam. Chét can duge tinh ché bing phép séc ky cot silica gel (EtOAc/hexan) dé thu
duge hop chét néu & dé muc (250 mg).

MS: [M+H]* 533,2.

L) N-{(2S,3R,48)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4-flopyrolidin-3-
yl}etansulfonamit

Hon hop gbm benzyl (28,3R,45)-2-[(2,3"-diflo[1,1'-biphenyl]-3-yD)metyl]-3-

[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (240 mg), paladi trén cacbon 10%
(24,0 mg) va MeOH (5,0 mL)/THF (3,0 mL) dugc khudy qua dém du6i 4p sudt thong
thudng cua mdi trudng hydro ¢ nhiét do trong phong. Chét xtic tac duge loai bo bing

cach loc, va chét loc dugc ¢b dudi ap suét giam dé thu duoc hop chét néu & d& muc (178
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mg).
MS: [M+H]* 399,0.
M) (2S,3R,48)-2-[(2,3"-diflo[1,1"-biphenyl]-3-yl)metyl]-3-[(etansulfonyl)amino]-4-flo-
N,N-dimetylpyrolidin-1-carboxamit

Hbn hop gdm N-{(2S,3R,4S)-2-[(2,3'-diflo[1,1'-biphenyl]-3-y])metyl]-4-
flopyrolidin-3-yl}etansulfonamit (10,0 mg), DIPEA (22,2 mg) va THF (0,200 mL) dugc
b sung dimetylcarbamoyl clorua (11,7 mg) & 0°C. Hdn hop duoc khudy & nhiét d) trong
phong trong 3 gio, va dung dich phan tmg dugc lam kho bang cach thdi nito. Chét can
duoc tinh ché bing phép séc ky cot silica gel (EtOAc/hexan) dé thu dugc hop chit néu &
dé& muc (6,7 mg).
IH NMR (400 MHz, CDCl) § 0,81-1,44 (3H, m), 2,59-4,17 (13H, m), 4,73-4,90 (2H, m),
5,06-5,27 (1H, m), 6,98-7,53 (7H, m).
Vidu 211
N-{(28,3R,4S)-1-(azetidin- 1-cacbonyl)-2-[(2,3-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4-
flopyrolidin-3-yl}etansulfonamit

Hbn hop gdm N-{(2S,3R,4S)-2-[(2,3"-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4-
flopyrolidin-3-yl} etansulfonamit (8,9 mg), bis(triclometyl) carbonat (4,0 mg) va THF
(0,200 mL) dugc bd sung DIPEA (7,40 mg) & 0°C. Hon hop dugc khudy & 0°C trong 30
phut, va dung dich phan tng dugc ¢d dudi ap sut giam. Chét can thu dugc dugc pha
lodng bang THF (0,200 mL), azetidin (3,83 mg) dugc bd sung vao & nhiét do trong
phong, va hdn hop duge khudy & nhiét d6 trong phong trong 1 gio. Hon hop duge lam
kho bing cach thi nito, va chét cin dugc tinh ché bang phép séc ky cot silica gel
(EtOAc/hexan) dé thu duge hop chét néu ¢ dé muc (4,8 mg).
IH NMR (400 MHz, CDCls) § 0,81-1,35 (3H, m), 2,06-2,16 (2H, m), 2,85-4,23 (11H, m),
4,64-5,29 (3H, m), 6,98-7,54 (TH, m).
Vidu212
N-{(2S,3R.,4S)-1-(xyclopropancacbonyl)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4-
flopyrolidin-3-y1}etansulfonamit

Hbn hop gdbm N-{(2S,3R,4S)-2-[(2,3'-diflo[ 1,1"-biphenyl]-3-yl)metyl]-4-
flopyrolidin-3-yl1}etansulfonamit (11,6 mg), axit xyclopropancarboxylic (4,6 mg), DIPEA
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(11,8 mg) va DMF (0,200 mL) duoc b sung thém HATU (20,5 mg) & nhiét do trong
phong. Hon hop duge khudy qua dém & nhiét do trong phong, hdn hop dugc bd sung
nuée, va hén hop duge chiét bing EtOAc. Lop hitu co duge lam kho bang cach thoi nito.
Chét cin duoc tinh ché bing phép séc ky cot silica gel (EtOAc/hexan) dé thu duge hop
chat néu & dé muc (8,4 mg).
TH NMR (400 MHz, CDCls) 6 0,05-1,47 (7H, m), 2,64-5,43 (11H, m), 6,98-7,54 (7H, m).
Vi du 220
N-{(28,3R,4S)-4-flo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1 '-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit
A) N-{(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-yl} etansulfonamit
hydrobromua

Benzyl (2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-3-[(etansulfonyl)amino]-4-
flopyrolidin-1-carboxylat (78 mg) dugc bd sung thém dung dich axit hydro bromua-axetic
30% (0,8 mL) & nhiét do trong phong. Hdn hop duge khudy & nhiét do trong phong trong
1 gio, va dung dich phan ung dugc co dudi ap suét giam. Chét can thu duge dugce tao hén
hop ddng sbi bang toluen, va duge tao huyén phti trong IPE, va chét khong tan dugc gom
bang cach loc dé thu duoc hop chit néu & dé muc (65 mg).
MS, theo thuc nghiém: 338,9.
B) N-[(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-{(28,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-
yl}etansulfonamit hydrobromua (65 mg), DIPEA (60,0 mg) va THF (0,8 mL) duoc bd
sung 1-clo-2-metyl-1-oxopropan-2-yl axetat (30,6 mg) ¢ 0°C. Hon hop duge khudy &
cing nhiét do trong 1 gid, va nudce (0,4 mL) va dung dich nude lithi hydroxit 4M (0,387
mL) dugc bd sung vao & 0°C. Hon hop dugc khudy & nhiét d trong phong trong 1 gid,
hdn hop dugc bd sung nudc, va hdn hop duoc chiét béng EtOAc. L6p hitu co dugc tach,
duoc ria béng nudc mudi bio hoa, duge 1am kho bé‘lng magie sulfat khan, va dugc co
duéi 4p suat giam d& thu duoc hop chit néu & d& muc (66 mg).

MS: [M+H]* 425,0.

C) N-{(2S,3R,48)-4-flo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5'"-triflo[1,1'-biphenyl]-
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3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hbn hop gdbm N-[(28,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit (22 mg), axit (3,5-diflophenyl)boronic
(16,4 mg), XPhos Pd G3 (4,38 mg), dung dich nudc kali phosphat 1M (0,155 mL) va
DME (0,8 mL) dugc khudy trong mdi trudng nito' & 80°C trong 1 gio. Hon hop dugc tinh
ché bang phép sdc ky cot silica gel (EtOAc/hexan), va sau do bang phép sic ky cot silica
gel (NH, EtOAc/hexan) dé thu duoc hop chét néu & dé muc (20,2 mg).
IH NMR (400 MHz, CDCls) 61,20 (3H, t, J =7,0 Hz), 1,40 (6H, s), 2,85 (2H, q, J = 6,9
Hz), 3,02 (2H, dd, ] = 13,4, 6,1 Hz), 3,22 (1H, dd, T = 13,9, 7,8 Hz), 3,96-4,30 (3H, m),
4,75-5,02 (2H, m), 5,10-5,32 (1H, m), 6,82 (1H, t, ] = 8,9 Hz), 7,02-7,13 (2H, m), 7,16-
7,23 (1H, m), 7,27-7,50 (2H, m).
Vi du 225
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-((1r,3 S)-3-floxyclobutan-
1-cacbonyl)pyrolidin-3-yl]etansulfonamit
A) N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1r,3S)-3-floxyclobutan-1-
cacbonyl]pyrolidin-3-yl} etansulfonamit

Dung dich N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
y1}etansulfonamit hydroclorua (0,310 g) va axit 3-floxyclobutan-1-carboxylic (0,128 mL)
trong DMF (10 mL) dugc b sung thém HATU (0,450 g) va DIPEA (0,551 mL) & nhi¢t
d6 trong phong. Hon hop duge khudy qua dém & nhiét do trong phong. Hon hop duge
lam dimg phan tmg biang dung dich nudc amoni clorua béo hoa va dugc chiét bang
EtOAc. L6p hitu co dugce tach, dugc rira béng nuéc va nude mudi bdo hoa, duge 1lam khod
bang natri sulfat va duge cd dudi ap suét giam. Chét can dugc tinh ché biang phép sic ky
cOt (NH silica gel, dugc rira giai bang EtOAc/hexan), va sau d6 dugc tinh ché bang
HPLC didu ché (Cot: CHIRALCEL OD-H, pha dong: cacbon dioxit/(MeOH/dietylamin =
1000/3) = 850/150 (v/v) dé thu dugc hop chét néu & & muc (177 mg) véi thoi gian duy
tri ngén hon bang HPLC (Cot: CHIRALCEL OD-H, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 850/150 (v/v)).
MS: [M+H]* 457,1.

B) N-[(28,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-((1r,3S)-3-
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floxyclobutan-1-cacbonyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gdm N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1r,35)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl}etansulfonamit (50 mg), axit (3-
flophenyl)boronic (30,6 mg) va XPhos Pd G3 (9,26 mg) dugc bb sung DME (2 mL) va
dung dich nudc kali phosphat 1M (0,328 mL) & nhiét do trong phong. Hon hop duge
khudy & 80°C trong mdi trudng nito trong 1 gio. Sau khi lam ngudi tré lai nhiét 4o trong
phong, dung méi dugce loai bé dudi ap suét giam, va chat cin dugc tinh ché bang phép sic
ky ot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu duoc hop chét néu & dé
muc (54,1 mg).
'H NMR (400 MHz, CDCl3) & 1,29-1,48 (3H, m), 1,55-2,03 (2H, m), 2,25-3,26 (7H, m),
3,33-4,55 (4H, m), 4,88-5,24 (2H, m), 7,03-7,48 (7TH, m).
Vi du 226
N-[(2S,3R)-2-[(2,3'-diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-((1s,3R)-3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]etansulfonamit
A) N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1s,3R)-3 -floxyclobutan-1-
cacbonyl]pyrolidin-3-yl1}etansulfonamit

Dung dich N-{(2S,3R)-2-[(3 -clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}etansulfonamit hydroclorua (0,310 g) va axit 3-floxyclobutan-1-carboxylic (0,128 mL)
trong DMF (10 mL) duoc bd sung thém HATU (0,450 g) va DIPEA (0,551 mL) & nhiét
d6 trong phong. Hon hop dugc khudy qua dém & nhiét do trong phong. Hon hop dugc
lam dirng phan tmg bang dung dich nudc amoni clorua bao hoa va dugce chiét bang
EtOAc. L6p hitu co duge tach, duge rira béng nude va nude mudi bao hoa, duoc 1am khd
bang natri sulfat va dugc ¢d dudi ap suat giam. Chat can dugc tinh ché bang phép sic ky
cot (NH silica gel, dugc rira giai béng FtOAc/hexan), va sau d6 duoc tinh ché b%mg
HPLC didu ché (Cot: CHIRALCEL OD-H, pha dong: cacbon dioxit/ (MeOH/dietylamin
= 1000/3) = 850/150 (v/v) dé thu dugc hop chit néu & d& muc (134 mg) véi thoi gian duy
tri dai hon bang HPLC (Cot: CHIRALCEL OD-H, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 850/150 (v/v)).
MS: [M+H]" 457,1.

B) N-[(2S,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl}-3-yl)metyl]-4,4-diflo-1-((1s,3R)-3-
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floxyclobutan-1-cacbonyl)pyrolidin-3-yl]etansulfonamit

Hbn hop gdm N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1s,3R)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansulfonamit (45 mg), axit (3-
flophenyl)boronic (17,9 mg), XPhos Pd G3 (8,34 mg) va dung dich nudc kali phosphat
1M (0,295 mL) trong DME (2 mL) duoc khudy & 80°C trong 2 gid. Sau khi 1am ngudi tré
lai nhiét do trong phong, dung mdi dugc loai b6 dudi ap sut giam, va chét can duge tinh
ché bing phép séc ky cot (NH silica gel, dugc rira gii bing EtOAc/hexan). Chét cin
duoc két tinh tir EtOAc/hexan dé thu dugc hop chét néu & dé muc (19,5 mg).
'H NMR (400 MHz, CDCls) & 1,29-1,47 (3H, m), 1,80-3,92 (11H, m), 4,19-5,01 (4H, m),
7,02-7,46 (TH, m).
Vidu 236
N-{(28,3R,48)-1-(xyclopropancacbonyl)-4-flo-2-[(2,3",5'-triflo[ 1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit
A) N-[(2S,3R,4S)-2-[(3-clo-2-flopheny)metyl]- 1-(xyclopropancacbonyl)-4-flopyrolidin-
3-yl]etansulfonamit

Hbn hop gém benzyl (2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (179 mg) va dung dich hydro
bromua/axit axetic 30% (2,0 mL) dugc khudy qua dém & nhiét do trong phong. Toluen
(20 mL) dugc bd sung vao, va hdn hop dugc ¢d dudi ap suét giam. Chit cin duge pha
lodng bang EtOAc, va chét khong tan dugc gom bang cach loc, va dugc rira bang EtOAc
8 thu dugce chét rin. Hn hop gdm chét ran thu dugc, THF (2,0 ml) va dung dich nuéc
natri hydroxit 2M (0,50 ml) dugc bd sung xyclopropancacbonyl clorua (81 mg) & nhi¢t do
trong phong. Hon hop dugc khudy & nhiét d trong phong trong 30 phut. Hon hgp dugc
bd sung nudc, va hdn hop dugce chiét bang EtOAc. Lép hitu co dugc tach, dugc ria bang
nudce va nude mubi bdo hoa, duge lam khd béng natri sulfat khan, va duoc co dudi ép
suét giam. Chét can dugc tinh ché bing phép sic ky cot silica gel (EtOAc/hexan) dé thu
duge hop chit néu ¢ dé muc (88,2 mg).
MS: [M+H]" 407,0.
B) N-{(2S,3R,4S)-1-(xyclopropancacbonyl)-4-flo-2-[(2,3',5'-triflo[ 1,1'-bipheny1]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit
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Hbn hop gdm N-[(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4-flopyrolidin-3-yl]etansulfonamit (22,0 mg), axit (3,5-
diflophenyl)boronic (17,3 mg), dung dich nuéc kali phosphat 1M (0,130 mL) va DME
(0,500 mL) dugc bb sung XPhos Pd G3 (5,0 mg) ¢ nhiét do trong phong. Hon hop dugc
khudy qua dém trong moi trudng nito & 90°C. Hon hop dugc tinh ché bang phép sic ky
cot silica gel (NH, EtOAc/hexan), va dugc két tinh lai tir EtOAc/hexan dé thu dugc hop
chit néu & dé muc (13,5 mg).

'H NMR (400 MHz, CDCl3) & 0,05-1,48 (7H, m), 2,68-4,30 (8H, m), 4,60-5,41 (3H, m),
6,76-7,54 (6H, m).

Vidu239

N-{(2S,3R,49)-1-(xyclopropancacbonyl)-4-flo-2-[(2-flo[ 1,1'-bipheny]]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit

Hbn hop gdm N-[(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4-flopyrolidin-3-yl]etansulfonamit (22,0 mg), axit phenylboronic
(17,0 mg), dung dich nu6e kali phosphat 1M (0,130 mL) va DME (0,500 mL) duogc bd
sung XPhos Pd G3 (6,0 mg) ¢ nhiét do trong phong. Hon hop duge khudy qua dém trong
mdi trudng nito & 90°C. Hon hop dugce tinh ché bing phép sic ky cot (NH silica gel,
duoc rira giai bang EtOAc/hexan), sau d6 két tinh lai (EtOAc/heptan) dé thu dugc hop
chit néu & dé muc (13,2 mg).

'H NMR (400 MHz, CDCls) 8 0,09-1,47 (7H, m), 2,60-4,31 (8H, m), 4,60-5,38 (3H, m),
6,98-7,57 (8H, m).

Vi du 245

N-[(2S,3R)-2-[(3'-clo-2,5'-diflo[1,1'-biphenyl]-3-yD)metyl]-1 -(xyclopropancacbonyl)-4,4-
diflopyrolidin-3-yl]metansulfonamit

A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]- 1-(xyclopropancacbonyl)-4,4-diflopyrolidin-
3-yl]metansulfonamit

Dung dich N-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-
yl}metansulfonamit hydroclorua (141 mg) va axit xyclopropancarboxylic (0,044 mL)
trong DMF (4 mL) dugc bd sung thém HATU (212 mg) va DIPEA (0,260 mL) & nhiét do
trong phong. Hon hop dugc khudy qua dém & nhiét d9 trong phong. Hon hop duge lam
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duimng phan tng bang dung dich nudc amoni clorua bao hoa va dugc chiét bang FtOAc.
Lép hitu co dugc tach, dugc rira béng nuéc va nude mudi bio hoa, duge lam kho bé‘mg
natri sulfat va duge c6 dudi 4p sudt giam. Chét cin dugc tinh ché bang phép sic ky cot
(NH silica gel, dugc rua giai bang EtOAc/hexan) d8 thu dugc hop chét néu & dé muc (134
mg).
MS: [M+H]" 411,0.
B) N-[(2S,3R)-2-[(3'-clo-2,5'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-1 -(xyclopropancacbonyl)-
4,4-diflopyrolidin-3-yl]metansulfonamit

Hon hop g6m N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-ylJmetansulfonamit (134 mg),
4,4.4' 4 5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (124 mg), XPhos Pd G3 (55,2 mg)
va kali axetat (64,0 mg) trong toluen (4 mL) duoc khudy ¢ 80°C trong moi trudng nito
trong 8 gio. Hon hop phan tmg dugc pha loang bang nuée va duge chiét bang EtOAc.
Phin chiét dugc rira bé’mg nuéc mudi bio hoa, dugc 1am kho béng magie sulfat, dugc loc
va duoc cd dudi ap suat giam. Hon hop gdm chét cin thu dugce (0,041 g), xeri carbonat
(0,080 g), 1-brom-3-clo-5-flobenzen (0,051 g), PdClx(dppf) (0,012 g) va DME (1
mL)/nudc (0,300 mL) dugc khudy trong binh bit kin & 80°C trong moi truong nito trong
1 gio. Dung mdi dugc loai boé dudi ap suét giam, va chét can dugc tinh ché bang HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H2O 10 mM NHsHCO3/CH3;CN) aé
thu duoc hop chét néu & dé muc (13,8 mg).
'H NMR (400 MHz, CDCl3) § 0,05-1,47 (5H, m), 2,83-5,42 (10H, m), 7,07-7,47 (6H, m).
Vi dy 248 |
N-[(2S,3R)-2-[(3'-clo-2,5"-diflo[1,1"-biphenyl]-3-yl)metyl]-1 -(xyclopropancacbonyl)-4,4-
diflopyrolidin-3-yl]etansulfonamit

Hon hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yl]etansulfonamit (144 mg),
4,4.4' 4'5.5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (129 mg), XPhos Pd G3 (57,4 mg)
va kali axetat (66,5 mg) trong toluen (4 mL) duoc khuy & 80°C trong moi trudng nito
trong 36 gio. Hon hop phén tng dugc pha lodng bang nudc va duge chiét bang EtOAc.

Phéan chiét duoc rira bang nudc mudi bio hoa, duge lam kho bang magie sulfat, duoc loc
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va dugc c6 dudi ap suat giam. Hon hop gdm chét can thu dugc (0,043 g), xeri carbonat
(0,081 g), 1-brom-3-clo-5-flobenzen (0,052 g), PdCl(dppf) (0,012 g) va DME (1
mL)/nude (0,300 mL) duge khudy trong binh bit kin & 80°C trong méi truong nito trong
1 gi¢. Dung mdi duoc loai b6 dudi ap suét giam, va chit cin dugc tinh ché bang HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H2O 10 mM NH:HCOs/CH;CN) dé
thu duge hop chét néu & d& muc (6,00 mg).
IH NMR (400 MHz, CDCls) § 0,06-1,51 (8H, m), 2,84-5,44 (9H, m), 7,05-7,48 (6H, m).
Vi du 249
N—[(28,3R)—2-[(3'—clo-2,2'-diﬂ0[1,1'-biphenyl]-3-yl)metyl]-1-(Xyclopropancacbonyl)—4,4-
diflopyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yljetansulfonamit (144 mg),
444'4'5,5,5 5 -octametyl-2,2'-bi(1,3,2-dioxaborolan) (129 mg), XPhos Pd G3 (57,4 mg)
va kali axetat (66,5 mg) trong toluen (4 mL) dugc khudy & 80°C trong mdi trudng nito
trong 36 git. Hon hop phan Gmg dugc pha loang bang nuée va dugce chiét bang FtOAc.
Phéan chiét dugc rira béng nuéc mubi bdo hoa, dugc 1am kho béng magie sulfat, dugc loc
va duoc cd dudi ap suat giam. Hon hop gbm chét can thu dugce (0,043 g), xeri carbonat
(0,081 g), 1-brom-3-clo-2-flobenzen (0,052 g) va PAClx(dppf) (0,012 g) trong DME (1
mL)/nude (0,300 mL) dugc khudy trong binh bit kin & 80°C trong moi truong nito trong
1 gio. Dung mdi duge loai bd dudi ap suét gidm, va chét cin dugc tinh ché béng HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H20 10 mM NHHCO3/CH;CN) aé
thu dugc hop chét néu & dé muc (9,30 mg).
'H NMR (400 MHz, CDCls) & -0,11-0,22 (1H, m), 0,47-1,48 (7H, m), 2,79-4,98 (9H, m),
6,95-7,61 (6H, m).
Vidu 250
N-[(ZS,3R)-2-[(3'-clo-2-ﬂo[1,1'-biphenyl]-3-yl)metyl]-l-(xyclopropancacbonyl)—4,4-
diflopyrolidin-3-yl]metansulfonamit

Hbn hop gdm N-[(28,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-ylJmetansulfonamit (134 mg),
4,4.4'4' 55,5 5'-octametyl-2,2"-bi(1,3,2-dioxaborolan) (124 mg), XPhos Pd G3 (55,2 mg)
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va kali axetat (64,0 mg) trong toluen (4 mL) dugc khudy & 80°C trong mdi trudng nito
trong 8 git. Hon hgp phén Gng dugc pha lodng bang nude va dugc chiét bang EtOAc.
Phén chiét dugc rira bang nudc mubi bio hoa, dugc 1am kho bang magie sulfat, dugc loc
va duoc b dudi ap suat giam. Hon hop gdm chét cin thu dugc (0,041 g), xeri carbonat
(0,080 g), 1-clo-3-iodobenzen (0,058 g) va PAClx(dppf) (0,012 g) trong DME (1
mL)/nudc (0,300 mL) duoc khudy trong binh bit kin & 80°C trong méi truong nito trong
1 gi¢. Dung moi dugc loai bé duéi ap suit giam, va chat cin duge tinh ché bang HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H20 10 mM NH4HCOs/CH;CN) dé
thu dugc hop chit néu & d& muc (0,013 g).
'H NMR (400 MHz, CDCl) § 0,07-1,48 (5H, m), 2,76-5,27 (10H, m), 7,12-7,51 (7H, m).
Vidu 251
N-[(2S,3R)-2-[(5'-clo-2,2"-diflo[ 1,1"-biphenyl]-3-y)metyl]-1 -(xyclopropancacbonyl)-4,4-
diflopyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-1-
(xyclopropancacbonyl)-4,4-diflopyrolidin-3-yl]etansulfonamit (144 mg),
4,44' 45,55, 5'-octametyl-2,2"-bi(1,3,2-dioxaborolan) (129 mg), XPhos Pd G3 (57,4 mg)
va kali axetat (66,5 mg) trong toluen (4 mL) dugc khudy & 80°C trong mdi trudng nito
trong 36 gio. Hon hop phan tmg duoc pha loang bang nuée va dugc chiét bang EtOAc.
Phan chiét dugc rira b%mg nuéc mudi bio hoa, duge 1am khod béng magie sulfat, duoc loc
va dugce ¢o dudi ap suit giam. Hon hop g@)m chét cin thu dugce (0,043 g), xeri carbonat
(0,081 g, 2-brom-4-clo-1-flobenzen (0,052 g), PACla(dppf) (0,012 g) va DME (1
mL)/nude (0,300 mL) duoc khudy trong binh bit kin & 80°C trong m6i truong nito trong
1 gid. Dung mdi dugc loai b6 dudi ap suét giam, va cht cin dugce tinh ché bing HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H2O 10 mM NH;HCOs/CH;CN) dé
thu duoc hop chat néu & d& muc (10,6 mg).
'H NMR (400 MHz, CDCls) 6 0,11-1,47 (8H, m), 2,77-5,39 (9H, m), 6,97-7,61 (6H, m).
Vidu 257
N-{(2S,3R)-1-butanoyl-2-[(2,3"-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflopyrolidin-3-

yl}etansulfonamit

Dung dich N-((2S,3R)-2-((2,3'-diflo-[1,1'-biphenyl]-3-yl)metyl)-4.4-
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diflopyrolidin-3-yl)etansulfonamit hydroclorua (0,020 g) va axit butyric (6,08 ul) trong
DMF (1 mL) dugc bd sung thém HATU (0,025 g) va DIPEA (0,031 mL) ¢ nhiét dg trong
phong. Hon hop dugc khudy qua dém & nhiét do trong phong. Hoén hop dugc lam dung
phan ing bang dung dich nuéc amoni clorua bdo hoa va dugc chiét bang EtOAc. Lép
hitu co duogc tach, dugce rira béng nuée va nude mudi bao hoa, duge lam kho b?mg natri
sulfat va duge cd dudi ap sut giam. Chét cin dugc tinh ché bang phép sdc ky cot (NH
silica gel, duoc rira giai bing EtOAc/hexan), va then duge tinh ché bang HPLC diéu ché
(Cot: YMC-Actus Triant C18, pha dong: H>O 10 mM NH4HCO3/CH3CN) dé thu duoc
hop chat néu & dé muc (9,90 mg).
'H NMR (300 MHz, DMSO-ds) § 0,44-0,69 (3H, m), 0,70-1,33 (6H, m), 1,81-2,31 (1H,
m), 2,56-3,24 (4H, m), 3,64-4,82 (4H, m), 7,08-7,58 (7H, m), 8,11-8,41 (1H, m).
Vidu 267
N-[(2S,3R)-2-[(3'-clo-2-flo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1 -(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit véi thoi gian duy tri ngin hon
A) tert-butyl (28,3R)-2-[(3'-clo-2-flo[ 1,1'-biphenyl]-3-yl)metyl]-3 -[(etansulfonyl)amino]-
4.4-diflopyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4,4-diﬂ0pyrolidin-l-carboxylat (51 mg), 4,4,4'4',5,5,5'",5'-
octametyl-2,2'-bi-1,3,2-dioxaborolan (42,5 mg), XPhos Pd G3 (18,9 mg), kali axetat (21,9
mg) va toluen (2 ml) dugc khudy trong moi trudng nito & 80°C trong 36 gid. Hon hop
phan g dugc pha loang bé‘mg nudc, va dugc chiét béng EtOAc. L6p hitu co duge tach,
duoc rira béng nuée mudi bio hoa, dugc 1am kho béng magie sulfat khan, va dugc cd
dudi ap suat giam. Hon hop gdm chét can thu dugc, xeri carbonat (108 mg), 1-clo-3-
iodobenzen (39,3 mg), PdClx(dppf) (16,1 mg) va DME (1 ml)/nuée (0,3 mL) dugc khudy
trong diéu kién bit kin, trong méi trudng nito & 80°C trong 1 gid. Dung moi dugc hoa hot
dudi ap suat giam, va chit cin dugc tinh ché bing phép sic ky cot silica gel (NH,
EtOAc/hexan) dé thu dugc hop chét néu & d& muc (22 mg).
MS: [M-HJ 531,1.

B) N-{(28,3R)-2-[(3'-clo-2-flo[1,1'"-biphenyl]-3-yl)mety1]-4,4-diflopyrolidin-3-

yl}etansulfonamit hydroclorua
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Hbn hop gdm tert-butyl (28,3R)-2-[(3'-clo-2-flo[1,1'-biphenyl]-3-yl)mety1]-3-
[(etansulfonyl)amino]-4,4-diflopyrolidin-1-carboxylat (22 mg) va dung dich hydro
clorua/CPME 4M (15 mL) dugc khudy qua dém & nhiét do trong phong. Chét khong tan
duge gom bang cach loc d8 thu duoc hop chat néu & dé muc (4,5 mg).

MS: [M-H]J 431,0.
C) N-[(2S,3R)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3-yl)metyl] -4,4-diflo-1-(oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit véi thoi gian duy tri ngén hon

Hdn hop gdm N-{(2S,3R)-2-[(3"-clo-2-flo[ 1, 1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl} etansulfonamit hydroclorua (4,5 mg), axit oxetan-2-carboxylic (1,47
mg) va DMF (1 ml) duoc b sung thém HATU (5,47 mg) va DIPEA (4,96 mg) & nhiét do
trong phong. Hon hop dugc khudy qua dém & nhiét d trong phong, va dugc c6 dudi ap
suét giam. Chét cin dugc tinh ché bang HPLC (YMC-Actus Triant C18 pha dong:
nudce/CH3CN (chira amoni bicarbonat 10mM)) dé thu duoc hop chét néu & dé muc (0,4
mg).

'H NMR (300 MHz, DMSO-ds) & 1,18-1,32 (3H, m), 2,23-2,40 (1H, m), 2,61-3,16 (SH,
m), 3,78-5,11 (7H, m), 7,12-7,61 (7H, m), 8,12-8,42 (1H, m).

Vidu 272

N-{(28,3R)-4,4-diflo-1-(1-hydroxyxyclobutan-1 -cacbonyl)-2-[(2,3',5"-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Dung dich N-((2S,3R)-4,4-diflo-2-((2,3',5-triflo-[1,1"-biphenyl]-3-
yl)metyl)pyrolidin-3-yl)etansulfonamit hydroclorua (0,030 g) va axit 1-
hydroxyxyclobutan-1-carboxylic (10,2 pL) trong DMF (1 mL) dugc bd sung thém
HATU (0,036 g) va DIPEA (0,045 mL) 6 nhi¢t d6 trong phong. Hon hop dugc khudy qua
dém & nhiét do trong phong. Hon hop dugc lam dimng phan ing bang dung dich nudce
amoni clorua bdo hoa va dugc chiét béng EtOAc. Lép hitu co duge tach, dugce rira béng
nuée va nude mudi bio hoa, duoc lam kho béng natri sulfat va dugc c6 dudi &p sut
giam. Chét cin dugc tinh ché bang phép sdc ky cot (silica gel, duoc rira giai bang
EtOAc/hexan) dé thu duoc hop chit néu & dé muc (0,016 g).

'H NMR (400 MHz, CDCL) & 1,36 (3H, t, J = 7,3 Hz), 1,77-1,92 (1H, m), 1,96-2,11 (3H,
m), 2,45-2,62 (2H, m), 2,90-3,19 (4H, m), 3,35-3,67 (1H, m), 3,98-4,39 (3H, m), 4,86-

143



47484 144/274

5,08 (2H, m), 6,78-6,86 (1H, m), 7,02-7,12 (2H, m), 7,15-7,23 (1H, m), 7,24-7,30 (1H,
m), 7,35-7,45 (1H, m).
Vidy 302
N-[(2S,3R,4S)-4-flo-2-[(2-flo[ 1, 1'-biphenyl]-3-yl)metyl]-1-((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit
A) benzyl (28,3R,4S)-3-[(etansulfonyl)amino]-4-flo-2-[(2-flo[ 1,1 '-biphenyl]-3-
yDmetyl]pyrolidin-1-carboxylat

Hbn hop gdm benzyl (25,3R,48S)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (129 mg), axit phenylboronic (66,5
mg), XPhos Pd G3 (23,1 mg) va dung dich nuéc kali phosphat 1M (0,818 mL) trong
DME (4 mL) dugc khudy ¢ 80°C trong mdi trudng nito trong 1 gio. Hon hop dugc pha
lodng bang nudc va dugce chiét bang EtOAc. Cac 16p hitu co dugc két hop duge 1am kho
béng magie sulfat, dugc loc va duoc ¢d dudi ap suét giam. Chét can thu dugc duoc tinh
ché bang phép séc ky cot (silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc hop
chit néu & d& muc (92 mg).
MS: [M+H]* 515,1.
B) N-{(2S,3R,48S)-4-flo-2-[(2-flo[1, 1'-biphenyl]-3-yl)metyl]pyrolidin-3-
yl}etansulfonamit hydrobromua

Benzyl (28,3R,4S)-3-[(etansulfonyl)amino]-4-flo-2-[(2-flo[ 1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-1-carboxylat (90 mg) dugc bd sung thém dung dich HBr/axit axetic
30% (1 mL) & nhiét d9 trong phong. Hon hop duge khudy & nhiét d6 trong phong trong
1,5 gio, va dung mdi duoc héa hoi bing toluen. Chét rén thu dugc dugce tao huyén phu
trong IPE va dugc gom bang cach loc dé thu duge hop chitnéu & dé muc (80,9 mg).
MS: [M+H]* 381,0.
C) N-[(2S,3R,48)-4-flo-2-[(2-flo[1,1'-biphenyl]-3-yl)metyl]-1 -((2R)-oxetan-2-
cacbonyl)pyrolidin-3-yl]etansulfonamit

Dung dich N-{(28,3R,4S)-4-flo-2-[(2-flo[1,1"-biphenyl]-3 -yl)metyl]pyrolidin-3-
yl}etansulfonamit hydrobromua (35 mg) va axit oxetan-2-carboxylic (23,2 mg) trong
DMEF (2 mL) dugc b6 sung thém HATU (43,3 mg) va DIPEA (0,053 mL) ¢ 0°C. Hon
hop duoc khudy & nhiét do trong phong trong 1,5 gio. Hon hop duge lam dimg phan ting

144



47484 145/274

bang nudce va duge chiét bang EtOAc. Lép hitu co dugc 1am khd bang magie sulfat, dugc
loc va dugce c6 dudi ap suat giam. Chét cin dugc tinh ché bang HPLC didu ché (Cot:
YMC-Actus Triant C18, pha dong: H2O 10 mM NHsHCO3/CH3CN) dé thu dugc hop
chit néu & d& muc (11,5 mg).
'HNMR (300 MHz, DMSO-ds) § 1,19-1,31 (3H, m,), 2,30-2,46 (1H, m), 2,60-2,86 (2H,
m), 3,02-3,20 (3H, m), 3,46-3,68 (1H, m), 3,77-4,28 (4H, m), 4,39-5,40 (3H, m), 7,09-
7,61 (8H, m), 7,81 (1H, br s).
Vidu 304
N-{(28,3R,48)-4-flo-1-(oxetan-2-cacbonyl)-2-[(2,3',5"-triflo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit v6i thoi gian duy tri ngin hon
A) benzyl (28,3R,4S)-3-[(etansulfonyl)amino]-4-flo-2-[(2,3",5 '-triflo[1,1'-biphenyl]-3-
yDmetyl]pyrolidin-1-carboxylat

Hon hop gém benzyl (2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (129 mg), axit (3,5-
diflophenyl)boronic (94,6 mg), XPhos Pd G3 (21,9 mg) va DME (2,0 mL) duogc b sung
dung dich nuée kali phosphat 1M (0,60 mL) & nhi€t d6 trong phong. Hon hop dugc
khudy & 90°C trong mdi trudng nito trong 4 gio. Hon hop duge bd sung nudc, va hon hop
duoc chiét bang EtOAc. Lép hitu co dugc tach, duge ria bang nudc va nude mubi bio
hoa, dugc lam khd bing natri sulfat va dugc co dudi ap suét giam. Chét cin dugce tinh ché
bang phép sac ky cot (silica gel, dugce rira giai bing EtOAc/hexan) d8 thu duoc hop chét
néu & d& muc (30,4 mg).
MS: [M+H]" 551,2.
B) N—{(ZS,3R,4S)-4-ﬂo-1-(0xetan—2-cacbonyl)-2-[(2,3',5'—triﬂo[1,1'—biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit véi thoi gian duy tri ngén hon

Hbn hop gdm benzyl (2S,3R,4S)-3-[(etansulfonyl)amino]-4-flo-2-[(2,3',5"-
triflo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (30,4 mg) va Pd-C 10% (3,0 mg)
trong MeOH (1,0 mL) duoc hydro héa dudi ap sut binh cdu qua dém & nhiét do trong
phong. Chét xtc tac duge loai bd b?lng cach loc, va chét loc duge co duédi ap sut giam.
Hdn hop gdm chét cin thu dugc, axit 2-oxetancarboxylic (10,2 mg), DIPEA (0,030 mL)
va DMF (1,0 mL) duoc b sung thém HATU (36,1 mg) ¢ nhiét d9 trong phong. Hon hop
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dugc khudy & nhiét d6 trong phong trong 1 gio. Hdn hop duoc bd sung dung dich nude
natri hydro carbonat bdo hoa, va hén hop dugc chiét bang EtOAc. Lép hitu co dugc tach,
duoc rira bf?lng nuée va nude mudi bio hoa, duge 1lam khd béng natri sulfat va duoc co
dudi 4p sut giam. Chét cn duoc tinh ché bang HPLC didu ché (Cot: YMC-Actus Triant
C18, pha dong: H,O 10 mM NHHCO3/CH3CN) dé thu duge hop chét néu & dé muc (5,2
mg).
'H NMR (300 MHz, DMSO-ds) § 1,17-1,33 (3H, m), 2,22-2,45 (1H, m), 2,58-3,20 (5H,
m), 3,48-5,42 (8H, m), 7,13-7,51 (6H, m), 7,73-7,91 (1H, m).
Vidu 305
N—{(2S,3R,4S)—4-ﬂ0-1-(oxetan—2-cacbonyl)-2-[(2,3',5'-triﬂo[l,1'—bipheny1]—3-
ylmetyl]pyrolidin-3-yl}etansulfonamit v6i thoi gian duy tri dai hon

Hdn hop gdm benzyl (28,3R,45)-3-[(etansulfonyl)amino]-4-flo-2-[(2,3',5"-
triflo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (30,4 mg) va Pd-C 10% (3,0 mg)
trong MeOH (1,0 mL) dugc hydro héa dudi ap suit binh cau qua dém & nhiét do trong
phong. Chét xtc tac dugc loai bo bang cach loc, va chét loc duoc co dudi ap suét giam.
Hon hop gém chét can thu duoc, axit 2-oxetancarboxylic (10,2 mg), DIPEA (0,030 mL)
va DMF (1,0 mL) dugc b sung thém HATU (36,1 mg) & nhiét d6 trong phong. Hon hop
duoc khudy & nhiét do trong phong trong 1 gio. Hbn hop duoc bd sung dung dich nudc
natri hydro carbonat bdo hoa, va hdn hop dugc chiét bang EtOAc. Lop hitu co duoc tach,
duoc ria béng nude va nude mudi bao hoa, duge lam khd béng natri sulfat va duogc co
dudi ap suat giam. Chét cin duoc tinh ché bang HPLC diéu ché (Cot: YMC-Actus Triant
C18, pha dong: H,O 10 mM NH4HCO3/CH3CN) dé thu duoc hop chét néu & d& muc (4,1
mg).
'H NMR (300 MHz, DMSO-de) 8 1,19-1,33 (3H, m), 2,22-2,44 (1H, m), 2,61-3,22 (4H,
m), 3,42-5,41 (9H, m), 7,12-7,56 (6H, m), 7,73-8,00 (1H, m).
Vidu 307
N-{(28,3R 48)-4-flo-1-(oxetan-2-cacbonyl)-2-[(2,2',3"-triflo[ 1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} etansulfonamit vé&i thoi gian duy tri ngin hon
A) benzyl (28,3R,4S)-3-[(etansulfonyl)amino]-4-flo-2-[(2,2",3'-triflo[ 1 ,1'-biphenyl]-3-
yDmetyl]pyrolidin-1-carboxylat
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Hén hop gdm benzyl (28,3R.48)-2-[(3-clo-2-flophenyl)metyl]-3-
[(etansulfonyl)amino]-4-flopyrolidin-1-carboxylat (129 mg), axit (2,3-
diflophenyl)boronic (91,9 mg), XPhos Pd G3 (21,9 mg) va DME (2,0 mL) duoc bd sung
dung dich nuréc kali phosphat 1M (0,60 mL) & nhi¢t do trong phong. Sau khi duoc khudy
& 90°C trong mdi truong nito trong 4 gio, hdn hop duge co dudi ap suét giam. Chét cin
duoc tinh ché bang phép séc ky cot (silica gel, dugc rira giai bang EtOAc/hexan) dé thu
dugc hop chit néu & d& muc (32,7 mg).

MS: [M+H]* 551,2.
B) N-{(2S,3R,4S)-4-flo-2-[(2,2',3'-triflo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-
yl}etansulfonamit

Hdn hop gém benzyl (2S,3R,48)-3-[(etansulfonyl)amino]-4-flo-2-[(2,2',3'-
triflo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (32,7 mg) va Pd-C 10% (3,0 mg)
trong MeOH (1,0 mL) dugc hydro héa dudi ap suét binh cau qua dém & nhiét do trong
phong. Chét xuc tac duoc loai bo bang cach loc, va chét loc dugc co dudi ap suét giam aé
thu dwoc hop chit néu & dé muyc (23,6 mg).

MS: [M+H]* 417,1.
C) N-{(28,3R ,48)-4-flo-1-(oxetan-2-cacbonyl)-2-[(2,2',3'-triflo[ 1, 1'-biphenyl]-3-
yl)metyl]pyrolidin-3-y1}etansulfonamit v6i thoi gian duy tri ngin hon

Hdn hop gdbm N-{(2S,3R,48)-4-flo-2-[(2,2',3"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}etansulfonamit (23,6 mg), axit 2-oxetancarboxylic (16,1 mg),
DIPEA (0,050 mL) va DMF (1,0 mL) duoc bd sung thém HATU (26,0 mg) & nhiét do
trong phong. Sau khi dugc khudy & nhiét d trong phong trong 1 gio, hdn hop dugce co
du6i 4p sudt giam. Chét cin dugc tinh ché bing HPLC diéu ché (Cot: YMC-Actus Triant
C18, pha dong: H,0 10 mM NHsHCOs/CH3CN) dé thu duoc hop chét néu & dé muc (8,7
mg).

'H NMR (300 MHz, DMSO-de) & 1,24 (3H, t, ] = 7,3 Hz), 2,23-2,45 (1H, m), 2,58-2,89
(2H, m), 3,00-3,18 (3H, m), 3,41-5,39 (8H, m), 7,07-7,59 (6H, m), 7,82 (1H, br s).

Vi du 346

N-[(2S,3R,48)-2-[(3"-clo-2-flo[ 1,1'-biphenyl]-3-yl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit
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A) N—{(2S,3R,4S)-2-[(3-clo-2-ﬂophenyl)metyl]-4-ﬂ0pyr01idin—3-yl}etansulfonamit
hydrobromua

Benzyl (28,3R,48)-2-[(3-clo-2-flophenyl)metyl]-3-[(etansulfonyl)amino]-4-
flopyrolidin-1-carboxylat (2,18 g) dugc b sung dung dich HBr/axit axetic 30% (20 mL)
& 0°C. Sau khi dugc khudy & nhiét do trong phong trong 30 phit, hén hop duge ¢o dudi
ap suat giam véi heptan, va chét cin dugc pha lodng bang IPE. Chét khong tan dugc gom
bang cach loc, va dugce rira béng IPE dé thu dugc hop chit néu & d& muc (1,83 g).
MS: [M+H]" 339,0.
B) N-[(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-{(2S,3R,45)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-
yl}etansulfonamit hydrobromua (195 mg) va DIPEA (0,402 mL) trong THF (4 mL) duoc
bd sung alpha-axetoxy-isobutyryl clorua (0,081 mL) & 0°C, va hén hop duoc khudy &
cung nhiét do trong 10 phut. Hon hop duoc bd sung nuée (1 mL) va dung dich nuée lithi
hydroxit 4M (1,16 mL), va hdn hop duge khudy qua dém & nhiét do trong phong. Hon
hop dugc 1am ding phéan Gng bang dung dich nuéce natri hydro carbonat bao hoa, va dugce
chiét bang EtOAc. Phan chiét dugc rira bang nudce mudi bdo hoa, duge 1am khd bing
magie sulfat va dugc co dudi ap suét giam. Chét can dugc tinh ché bang phép séc ky cot
(silica gel, dugc rura giai bang EtOAc/hexan) @8 thu duogc hop chat néu & dé muc (180
mg).
MS: [M+H]" 425,0.
C) N-[(28,3R,48)-2-[(3"-clo-2-flo[ 1,1"-biphenyl]-3-yl)metyl]-4-flo-1-(2-hy droxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

Hén hop gdm N- [(2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit (45 mg), axit (3-clophenyl)boronic (21,5
mg), XPhos Pd G3 (8,96 mg) va dung dich nudc kali phosphat 1M (0,318 mL) trong
DME (2 mL) duoc khudy & 80°C trong 2 gid. Sau khi 1am ngudi tr6 lai nhiét do trong
phong, dung moi duoc loai bd dudi ap suét giam, va chét cin dugc tinh ché bang HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: H>O 10 mM NHsHCO3/CH;CN) va
sau d6 bing phép séc ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu
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duoc hop chét néu & dé muc (11,4 mg).
'H NMR (400 MHz, CDCl3) § 1,10-1,22 (3H, m), 1,40 (6H, s), 2,73-3,27 (5H, m), 3,94-
4,31 (3H, m), 4,76-5,33 (3H, m), 7,13-7,55 (7H, m).
Vidu 374
N-{(2S,3R,4S)-1-(bixyclo[1.1.1]pentan-1 -cacbonyl)-4-flo-2-[(2,3',5"-triflo[1,1'-biphenyl]-
3-yDmetyl]pyrolidin-3-yl} metansulfonamit
A) N-((28 3R .4S)-1-(bixyclo[1.1.1]pentan-1-cacbonyl)-2-(3 -clo-2-flobenzyl)-4-flopyrolidin-3-
yl)metansulfonamit

Dung dich N-{(2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-
y1}metansulfonamit hydrobromua (100 mg) va axit bixyclo[1.1. 1]pentan-1-carboxylic (0,044
mL) trong DMF (3 mL) dugc b6 sung thém HATU (141 mg) va DIPEA (0,129 mL) ¢ 0°C.
Hon hop dugce khudy & nhiét do trong phong trong 1,5 gid, sau d6 dugc lam dung phan timg
bang dung dich nudce natri hydro carbonat bdo hoa va dugc chiét bang EtOAc. Cac 16p hitu
co dugc két hop duoc rira béng nude mudi bao hoa, dugc 1am kho béng magie sulfat, dugc loc
va duoc cb. Chit ciin duge tinh ché biing phép séc ky cdt (silica gel, dugc rita giai bing
EtOAc/hexan) dé thu dugc hop chét néu & d&& muc (102 mg).
MS: [M+H]* 419,0.
B) N—{(ZS,3R,4S)—l-(bixyclo[l.1.1]pentan-l-cacbonyl)-4-ﬂo-2—[(2,3',5'-triﬂo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit

Hbn hop gdm N-((2S,3R,48)-1-(bixyclo[1.1.1]pentan- 1-cacbonyl)-2-(3-clo-2-
flobenzyl)-4-flopyrolidin-3-yl)metansulfonamit (20 mg), axit (3,5-diflophenyl)boronic
(15,1 mg), XPhos Pd G3 (4,04 mg) va dung dich nudc kali phosphat 1M (0,143 mL)
trong DME (0,8 mL) dugc khudy & 80°C trong mdi truong nito trong 2 gio. Hon hop
duoc tinh ché bang phép sic ky cot (silica gel, duge rira giai bang EtOAc/hexan) sau d6
bing HPLC diu ché ((Cot: L-Column 2 ODS, pha dong: H>0 5 mM NHsHCO3/CH;CN)
@& thu duoc hop chét néu & d& muc (15,5 mg).
'H NMR (400 MHz, CDCls) 8 1,75-1,94 (1H, m), 2,07-2,38 (SH, m), 2,53 3H, d, J =
26,2 Hz), 2,88-3,31 (3H, m), 3,62-4,47 (3H, m), 4,65-5,35 (3H, m), 6,78-6,88 (1H, m),
7,02-7,12 (2H, m), 7,16-7,26 (2H, m), 7,46-7,55 (1H, m).
Viduy 375
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N-{(2S,3R)-4,4-diflo-1-((1r,3S)-3-floxyclobutan- 1-cacbonyl)-2-[(2,3',5'-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hbn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1r,3S)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansulfonamit (28 mg), axit (3,5-
diflophenyl)boronic (19,4 mg), XPhos Pd G3 (5,19 mg) va dung dich nudce kali phosphat
1M (0,184 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tr¢
lai nhiét do trong phong, dung moi duoc loai bo dudi ap sut giam, va chét cin dugce tinh
ché bang phép sic ky cot (NH silica gel, dugc rira giai bang FtOAc/hexan) va HPLC diéu
ché (Cot: YMC-Actus Triant C18, pha dong: H20 10 mM NH4HCOs/CH3CN) dé thu
duoc hgp chét néu & dé muc (28,3 mg).
'H NMR (300 MHz, DMSO-ds) § 1,21-1,73 (4H, m), 2,00-2,42 (3H, m), 2,60-3,26 (5H,
m), 3,68-5,13 (5H, m), 7,11-7,55 (6H, m), 8,09-8,40 (1H, m).
Vidu376
N-{(2S,3R)-4,4-diflo-1-((1r,3S)-3-floxyclobutan- 1-cacbonyl)-2-[(2,2',5"-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1r,3 S)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansulfonamit (28 mg), axit (2,5-
diflophenyl)boronic (19,4 mg), XPhos Pd G3 (5,19 mg) va dung dich nudc kali phosphat
1M (0,184 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tr&
lai nhiét do trong phong, dung mdi dugc loai bo dudi ap sut gidm, va chét cin dugc tinh
ché bang phép sic ky cot (NH silica gel, dugc ria giai bang EtOAc/hexan) va HPLC diéu
ché (Cot: YMC-Actus Triant C18, pha dong: H,O 10 mM NH4HCO3/CH3CN) dé thu
dugc hop chét néu & d& muc (18,2 mg).
'H NMR (300 MHz, DMSO-de) 8 1,19-1,74 (4H, m), 2,01-2,42 (3H, m), 2,57-3,22 (5H,
m), 3,66-5,17 (SH, m), 7,13-7,48 (6H, m), 8,11-8,37 (1H, m).
Vidu378
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3-yDmetyl]-1-((1r,3 S)-3-floxyclobutan-1-
cacbonyl)pyrolidin-3-yl]etansulfonamit

Hdn hop gdm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1r,3S)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansulfonamit (28 mg), axit phenylboronic
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(14,9 mg), XPhos Pd G3 (5,19 mg) va dung dich nuéc kali phosphat IM (0,184 mL)
trong DME (2 mL) duoc khudy & 80°C trong 2 giv. Sau khi lam ngui tr¢ lai nhiét do
trong phong, dung moi dugc loai bé dudi ap sut giam, va chét cin dugc tinh ché bang
phép sac ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) va HPLC diéu ché (Cot:
YMC-Actus Triant C18, pha dong: H2O 10 mM NH4sHCO3/CH3CN) dé thu duoc hop
chit néu & d& muc (26,9 mg).
'H NMR (300 MHz, DMSO-ds) & 1,20-1,71 (4H, m), 1,99-2,43 (3H, m), 2,60-3,23 (5H,
m), 3,68-5,14 (5H, m), 7,09-7,56 (8H, m), 8,11-8,38 (1H, m).
Vidu 380
N—{(28,3R)—4,4-diﬂ0-1-((1s,3R)-3-ﬂ0xyclobutan—1-cacbonyl)-2-[(2,3',5'-triﬂo[1,1'—
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gdbm N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1s,3R)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansul fonamit (17 mg), axit (3,5-
diflophenyl)boronic (11,8 mg), XPhos Pd G3 (3,15 mg) va dung dich nudc kali phosphat
1M (0,112 mL) trong DME (1 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngui tr¢
lai nhiét do trong phong, dung mdi dugc loai bo dudi ap sut giam, va chét cin dugce tinh
ché bang phép sic ky cot (NH silica gel, dugc ria giai bang EtOAc/hexan) va HPLC diéu
ché (Cot: YMC-Actus Triant C18, pha dong: Ho0 10 mM NHsHCO3/CH;CN) dé thu
dugc hop chit néu & dé muc (15,8 mg).
'H NMR (300 MHz, DMSO-ds) § 1,11-3,20 (12H, m), 3,73-5,00 (SH, m), 7,11-7,52 (6H,
m), 8,14-8,35 (1H, m).
Viduy 381
N-{(ZS,3R)-4,4-diﬂo-1-((1s,3R)-3-ﬂoxyclobutan-1-cacbonyl)-2-[(2,2‘,5’-triﬂo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gém N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1s,3R)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-yl} etansulfonamit (17 mg), axit (2,5-
diflophenyl)boronic (7,64 mg), XPhos Pd G3 (3,15 mg) va dung dich nudc kali phosphat
1M (0,112 mL) trong DME (1 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tr&
lai nhiét do trong phong, dung moi duoc loai bd dudi ap sut giam, va chét can dugc tinh

ché bang phép séc ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) va HPLC diéu
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ché (Cot: YMC-Actus Triant C18, pha dong: H20 10 mM NH;HCO3/CH;CN) dé thu
duoc hop chét néu & dé& muc (12,0 mg).
IH NMR (300 MHz, DMSO-ds) & 1,19-1,30 (3H, m), 1,70-2,44 (SH, m), 2,54-3,22 (4H,
m), 3,70-5,12 (5H, m), 7,10-7,49 (6H, m), 8,10-8,38 (1H, m).
Vidy 383
N-[(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1'-biphenyl]-3-yl)metyl]-1-((1s,3R)-3-floxyclobutan-1-
cacbonyl)pyrolidin-3-yl]etansulfonamit

Hon hop gf”)m N-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(1s,3R)-3-
floxyclobutan-1-cacbonyl]pyrolidin-3-y1} etansulfonamit (17 mg), axit phenylboronic
(9,07 mg), XPhos Pd G3 (3,15 mg) va dung dich nuéc kali phosphat 1M (0,112 mL)
trong DME (1 mL) dugc khudy ¢ 80°C trong 2 gio. Sau khi lam ngudi tr¢ lai nhiét do
trong phong, dung mdi duoc loai bo dudi ap suét giam, va chét cin dugc tinh ché bing
phép sic ky cot (NH silica gel, duoc rira giai bang FtOAc/hexan) va HPLC diéu ché (Cot:
YMC-Actus Triant C18, pha dong: H>O 10 mM NHsHCO3/CH3CN) dé thu duge hop
chét néu & d& muc (8,00 mg).
'H NMR (300 MHz, DMSO-ds) & 1,12-3,24 (12H, m), 3,68-5,03 (5H, m), 7,06-7,59 (8H,
m), 8,10-8,40 (1H, m).
Viduy 388
N-[(2S,3R,4S)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3-y)metyl] -4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit
A) benzyl (2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl1]-4-flo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat

Metansulfonic anhydrit (225 mg) duoc bd sung vao dung dich dugc khudy chira
benzyl (28,3R,4S)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin- 1-carboxylat
(328 mg) va TEA (0,360 mL) trong THF (10 mL) & nhiét d6 trong phong. Sau 0,5 gio,
hdn hgp phén tmg dugc c¢d dudi ap suét giam, va chét cin dugc tinh ché bang phép sic ky
cot (silica gel, duge rira gidi bing EtOAc/hexan) d& thu dugc hop chat néu & d& muc (336
mg).
MS: [M+H]* 459,0.

B) N-{(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-yl} metansulfonamit
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hydrobromua

Benzyl (28,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-3-
[(metansulfonyl)amino]pyrolidin-1-carboxylat (1,17 g) dugc bd sung dung dich HBr/axit
axetic 30% (10 mL) & nhiét do trong phong. Hon hop dugc khudy & nhiét do trong phong
trong 30 phut. Hon hop dugc hoa hoi bing toluen, va chét cin dugc tao huyén phi trong
IPE, va chét khong tan dugc gom bang cach loc va dugc rira bing IPE dé thu duoc hop
chét néu & @& muc (0,974 g).

MS, theo thuc nghiém: 325,1.
C) N-[(2S,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1 -(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit

Hdn hop gdm N-{(2S,3R,4S)-2-[(3 -clo-2-flophenyl)mety1]-4-flopyrolidin-3-
yl}metansulfonamit hydrobromua (100 mg) va DIPEA (0,299 mL) trong THF (3 mL)
duoc bd sung alpha-axetoxy-isobutyryl clorua (0,071 mL) ¢ 0°C, va hdn hop dugc khudy
& cung nhiét d6 trong 10 phut. Hon hop dugc bb sung nuée (1 mL) va dung dich nude
lithi hydroxit 4M (1 mL), va hdn hop dugc khudy & nhiét d9 trong phong trong 4 gio.
Hon hop dugc lam ding phan tmg bang dung dich nudc natri hydro carbonat béo hoa va
dugc chiét béng EtOAc. Phan chiét dugc rira br?lng nuée mudi bao hoa, duoc 1am khod
bang natri sulfat va duge cd dudi ap suat giam. Chét cin dugc tinh ché bang phép sic ky
cot (silica gel, dugc rira giai bing EtOAc/hexan) @& thu duoc hop chét néu & dé muc (96
mg).

MS: [M+H]" 411,1.
D) N-[(2S,3R,4S)-2-[(3"-clo-2-flo[1,1"-bipheny]-3-yl)metyl]-4-flo- 1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-ylJmetansulfonamit

Hdn hop gdbm N-[(28,3R,4S)-2-[(3-clo-2-flophenyl)metyl]-4-flo- 1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yl]metansulfonamit (23 mg), axit (3-clophenyl)boronic (17,5
mg), XPhos Pd G3 (4,74 mg) va dung dich nudc kali phosphat 1M (0,168 mL) trong
DME (2 mL) dugc khudy & 80°C trong 2 gio. Sau khi lam ngudi tr6 lai nhiét d trong
phong, dung méi dugc loai bd dudi ép suét giam, va cht cin dugc tinh ché bing HPLC
didu ché (Cot: YMC-Actus Triant C18, pha dong: HxO 0,1% TFA/CH3CN 0,1% TFA) va
phép sac ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) d8 thu duoc hop chat
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néu & d& muc (5,40 mg).
'H NMR (400 MHz, CDCls) § 1,42 (6H, s), 2,60 (6H, brs), 4,01-4,30 (3H, m), 4,77-5,34
(3H, m), 7,16-7,23 (1H, m), 7,27-7,55 (6H, m).
Vidy 392
N-[(2S,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(3 -floxyclobutan-1-
cacbonyl)pyrolidin-3-ylJmetansulfonamit v6i thoi gian duy tri dai hon
A) N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-floxyclobutan-1-
cacbonyl)pyrolidin-3-yljmetansulfonamit

Dung dich N-((2S,3R)-2-(3-clo-2-flobenzyl)-4,4-diflopyrolidin-3 -yl)metansulfonamit
hydroclorua (0,310 g) va axit 3-floxyclobutan-1-carboxylic (0,133 mL) trong DMF (10
mL) duoc bd sung thém HATU (0,466 g) va DIPEA (0,571 mL) & nhiét do trong phong.
Hon hop duge khudy qua dém & nhiét d trong phong. Hon hop dugc 1am dimg phan ing
bang dung dich nudc amoni clorua bao hoa va dugce chiét bang EtOAc. Lép hitu co dugce
tach, duoc rira b%lng nuéde va nuéc mudi bao hoa, duge 1am kho béng natri sulfat va dugc
cd du6i ap suét giam. Chét cn duoc tinh ché bang phép sic ky cot (NH silica gel, dugc
rira giai bang EtOAc/hexan, va sau d6 bang silica gel, dugc rira giai bang EtOAc/hexan)
dé thu dugc hop chét néu & d& muc (0,196 g).
MS: [M+H]* 443,0.
B) N-[(2S,3R)-2-[(2,3"-diflo[1,1"-bipheny]]-3-yl)metyl]-4,4-diflo-1-(3 -floxyclobutan-1-
cacbonyl)pyrolidin-3-yljmetansulfonamit véi thoi gian duy tri dai hon

Hbn hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yljmetansulfonamit (29 mg), axit (3-
flophenyl)boronic (18,3 mg), XPhos Pd G3 (5,54 mg) va dung dich nuéde kali phosphat
1M (0,196 mL) trong DME (2mL) dugc khudy & 80°C trong 2 gi¢. Sau khi lam ngudi tré
lai nhiét do trong phong, dung méi dugc loai bo dudi ap suét giam, va chét can dugc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: H20 0,1%
TFA/CH3CN 0,1% TFA, va sau d6 Cot: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) d& thu duge hop chét néu & dé muc
(11,3 mg).

'H NMR (400 MHz, CDCls) & 1,56-1,72 (1H, m), 1,95-3,14 (9H, m), 3,36-3,92 (2H, m),
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4,26-4,53 (2H, m), 4,88-5,24 (2H, m), 7,26 (7H, s).
Vidu 393
N-[(2S,3R)-2-[(2,3'-diflo[ 1,1'-biphenyl]-3-yl)metyl]-4,4-diflo-1-(3 -floxyclobutan-1-
cacbonyl)pyrolidin-3-ylJmetansulfonamit véi thoi gian duy tri ngén hon

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]metansulfonamit (29 mg), axit (3-
flophenyl)boronic (18,3 mg), XPhos Pd G3 (5,54 mg) va dung dich nu6ce kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi 1am ngudi tr&
lai nhiét do trong phong, dung méi dugc loai bo dudi ap sudt giam, va chét can duoc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: O 0,1%
TFA/CH3CN 0,1% TFA, va sau d6 Cot: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chit néu & d& muc
(10,2 mg).
'H NMR (400 MHz, CDCl3) & 1,84-3,14 (10H, m), 3,32-3,94 (2H, m), 4,27-5,13 (4H, m),
7,03-7,46 (TH, m).
Vidu431
N-{(2S,3R)-4,4-diflo-1-((1r,3S)-3-floxyclobutan- 1-cacbonyl)-2-[(2,3',5'-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl}metansulfonamit

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yljmetansulfonamit (29 mg), axit (3,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tr&
lai nhiét do trong phong, dung méi dugc loai bo dudi ap suét giam, va chét can dugc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: 0 0,1%
TEA/CH3CN 0,1% TFA, va sau d6 cdt: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chat néu & dé muc
(9,90 mg).
'H NMR (400 MHz, CDCL) § 1,56-1,70 (1H, m), 1,98-3,14 (9H, m), 3,27-3,98 (2H, m),
4,25-4,52 (2H, m), 4,88-5,23 (2H, m), 6,78-6,88 (1H, m), 6,99-7,09 (2H, m), 7,16-7,45
(3H, m).
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Vidu 433
N-{(28,3R)-4,4-diflo-1-((1s,3R)-3-floxyclobutan-1-cacbonyl)-2-[(2,3",5 "-triflo[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl} metansulfonamit

Hdn hop gdbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yljmetansulfonamit (29 mg), axit (3,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gio. Sau khi 1am ngudi tr&
lai nhiét do trong phong, dung moi dugc loai bo dudi ap suét giam, va chét cin dugce tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: H20 0,1%
TFA/CH;CN 0,1% TEA, va sau d6 cot: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chét néu & d& muc
(12,3 mg).
'H NMR (400 MHz, CDCls) & 1,29-3,22 (10H, m), 3,30-5,24 (6H, m), 6,77-7,47 (6H, m).
Vidu 435
N-{(2S,3R)-4,4-diflo-1-(3-floxyclobutan- 1-cacbonyl)-2-[(2,2',3'-triflo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl} metansulfonamit v6i thoi gian duy tri dai hon

Hbn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]metansulfonamit (29 mg), axit (3,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gio. Sau khi lam nguoi tr&
lai nhiét do trong phong, dung méi dugc loai bo dudi ap suét giam, va chét cin dugc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: F2O 0,1%
TFA/CH3CN 0,1% TFA, va sau d6 cot: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chét néu & dé muc
(9 mg).
'H NMR (400 MHz, CDCl3) & 1,60-3,18 (10H, m), 3,36-3,94 (2H, m), 4,28-4,53 (2H, m),
4,92-5,24 (2H, m), 7,05-7,46 (6H, m).
Vidu 436
N-{(2S,3R)-4,4-diflo-1-(3-floxyclobutan-1-cacbonyl)-2-[(2,2',3"-triflo[ 1,1'-bipheny]]-3-

yl)metyl]pyrolidin-3-y1} metansulfonamit v6i thoi gian duy tri ngin hon
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Hdn hop gbm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]metansulfonamit (29 mg), axit (3,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gio. Sau khi lam ngudi tré
lai nhiét d6 trong phong, dung méi duoc logi bo dudi ap suét giam, va chét cin dugc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: H20 0,1%
TFA/CH3CN 0,1% TFA, va sau do6 cot: CHIRALPAK IB, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chét néu & dé muc
(7,6 mg).

'H NMR (400 MHz, CDCls) § 1,54-3,23 (10H, m), 3,27-5,08 (6H, m), 7,04-7,47 (6H, m).
Vidu 437
N—{(ZS,3R)-4,4-diﬂo-1-(3-ﬂ0xyclobutan—1-cacbonyl)-2—[(2,2’,5'—triﬂ0[1,1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}metansulfonamit v6i thoi gian duy tri dai hon

Hdn hop gdm N- [(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]metansulfonamit (29 mg), axit (2,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi tr¢
lai nhiét do trong phong, dung méi dugc loai bo dudi ap sut giam, va chét can duoc tinh
ché bing HPLC diéu ché (Cot: YMC-Actus Triant C18, pha dong: HxO 0,1%
TFA/CH5CN 0,1% TFA, va sau d6 c¢ot: CHIRALPAK IA, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dugc hop chat néu & dé muc
(6,1 mg).

'H NMR (400 MHz, CDCls) 8 1,54-3,36 (10H, m), 3,33-3,94 (2H, m), 4,27-4,53 (2H, m),
4.91-5,24 (2H, m), 7,02-7,46 (6H, m).

Vidu 439

N-{(2S,3R)-4,4-diflo-1-(3-floxyclobutan-1 -cacbonyl)-2-[(2,2',5'-triflo[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-yl}metansulfonamit véi thoi gian duy tri ngén hon

Hoén hop gbm N- [(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan- 1-cacbonyl)pyrolidin-3-ylJmetansulfonamit (29 mg), axit (2,5-
diflophenyl)boronic (20,7 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat
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1M (0,196 mL) trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi 1am ngudi tr&
lai nhiét do trong phong, dung méi duoc loai bo dudi ap sut giam, va chét can duoc tinh
ché bing HPLC didu ché (Cot: YMC-Actus Triant C18, pha dong: H20 0,1%
TEA/CH3CN 0,1% TFA, va sau d6 cot: CHIRALPAK IA, pha dong: cacbon
dioxit/(MeOH/dietylamin = 1000/3) = 900/100 (v/v)) dé thu dwgc hop chét néu & dé muc
(8,4 mg).
'H NMR (400 MHz, CDCl3) § 1,30-3,21 (10H, m), 3,25-5,07 (6H, m), 6,97-7,47 (6H, m).
Vi du 440
N-[(2S,3R)-4,4-diflo-2-[(2-flo[ 1,1"-biphenyl]-3-yl)metyl]-1-(3-floxyclobutan-1-
cacbonyl)pyrolidin-3-yl]metansulfonamit v&i thoi gian duy tri dai hon

Hdn hop gdm N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]metansulfonamit (29 mg), axit phenylboronic
(16,0 mg), XPhos Pd G3 (5,54 mg) va dung dich nudc kali phosphat 1M (0,196 mL)
trong DME (2 mL) duoc khqu & 80°C trong 2 gio. Sau khi 1am ngudi tré lai nhiét do
trong phong, dung moi duoc loai bé dudi ap suat giam, va chit cin dugc tinh ché bang
HPLC didu ché (Cot: YMC-Actus Triant C18, pha dong: H>0 0,1% TFA/CH3CN 0,1%
TFA, va sau d6 cot: CHIRALPAK OJ-H, pha dong: cacbon dioxit/(MeOH/dietylamin =
1000/3) = 900/100 (v/v)) dé thu dugc hop chat néu ¢ dé muc (11,8 mg).
'H NMR (400 MHz, CDCL) § 1,54-3,15 (10H, m), 3,32-3,93 (2H, m), 4,27-4,52 (2H, m),
4.91-5,23 (2H, m), 7,09-7,53 (8H, m).
Vidu441
N—[(28,3R)-4,4-diﬂo-2-[(2-ﬂo[1,1'—bipheny1]-3-yl)mety1]-1-(3-ﬂoxyclobutan—1-
cacbonyl)pyrolidin-3-yl]metansulfonamit v6i thoi gian duy tri ngén hon

Hon hop gé)m N-[(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-ylJmetansulfonamit (29 mg), axit phenylboronic
(16,0 mg), XPhos Pd G3 (5,54 mg) va dung dich nuéc kali phosphat 1M (0,196 mL)
trong DME (2 mL) dugc khudy & 80°C trong 2 gid. Sau khi lam ngudi trd lai nhiét do
trong phong, dung mdi dugc loai bo dudi ap suét giam, va chit cin dugc tinh ché bang
HPLC (Cot: YMC-Actus Triant C18, pha dong: H20 0,1% TFA/CH3CN 0,1% TFA, va
sau d6 cot: CHIRALPAK OJ-H, pha dong: cacbon dioxit/(MeOH/dietylamin = 1000/3) =
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900/100 (v/v)) dé thu dugc hop chét néu & dé muc (8 mg).
'H NMR (400 MHz, CDCl) & 1,29-3,20 (10H, m), 3,35-5,19 (6H, m), 7,10-7,53 (8H, m).
Vidu 442
(28,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3'-metyl[ 1,1'-bipheny]]-3-
yDmetyl]-N,N-dimetylpyrolidin-1-carboxamit
A) tert-butyl (28,3R)-2-[(3-clo-2-flophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-4,4-
diflopyrolidin-1-carboxylat

Hbn hop gdm tert-butyl (28,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4.4-
diflopyrolidin- 1-carboxylat (300 mg), dimetylsulfamoyl clorua (800 mg) va DMAP (201
mg) dugc khudy qua dém trong mdi truong nito & 50°C. Hdn hgp phan ung dugc pha
lodng bang dung dich nudc natri hydro carbonat bao hoa, va dugce chiét bang EtOAc. L6p
hitu co dugc tach, dugc rira béng nude mudi bao hoa, duge 1am khod béng magie sulfat
khan, va dugc cd dudi ap sudt giam. Chét cin duoc tinh ché béng phép sdc ky cot silica
gel (EtOAc/hexan) d8 thu dwoc hop chét néu & d& muc (225 mg).
MS: [M-HJ 470,1.
B) tert-butyl (2S,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3"-metyl[1,1'-
biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat

Hdn hop gdm tert-butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-
[(dimetylsulfamoyl)amino]-4,4-diflopyrolidin-1-carboxylat (200 mg), axit (3-
metylphenyl)boronic (86 mg), XPhos Pd G3 (35,9 mg), dung dich nude kali phosphat 1M
(0,636 mL) va THF (3 ml) dugc chiu xa bang vi séng & 80°C trong 1 gio. Hon hop dugc
trung hoa bang dung dich nudce natri hydro carbonat bao hoa & 0°C, va dugc chiét bang
EtOAc. L6p hitu co dugce tach, dugc ria béng nuée va nude mubi bao hoa, duge 1lam kho
bang magie sulfat khan, va dugc cd dudi ap suét giam. Chét can dugc tinh ché bang phép
sdc ky cot silica gel (NH, EtOAc/hexan) d8 thu dugc hop chat néu & d& muc (150 mg).
MS: [M-H] 526,2.
C) N'-{(28,3R)-4,4-diflo-2-[(2-flo-3"-metyl[ 1,1'-biphenyl]-3-yl)metyl]pyrolidin-3-y1}-
N,N-dimetylsulfuric diamit hydroclorua

Hon hop gdm tert-butyl (2S,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-
flo-3'-metyl[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-carboxylat (145 mg) va dung dich
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hydro clorua/CPME 4M (5 mL) dugc khudy & 60°C trong 4 gio. Hon hop phan tng dugc
cd dudi ap sudt giam 8 thu dugc hop chat néu & dé muc (125 mg).
MS, theo thuc nghiém: 428,1.
D) (28,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3"-mety][ 1,1 '-biphenyl]-3-
yl)metyl]pyrolidin-1-cacbonyl clorua

Hbn hop gdm N'-{(2S,3R)-4,4-diflo-2-[(2-flo-3"-metyl[1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hydroclorua (50 mg), DIPEA (27,9
mg) va THF (4,7 ml) dugc b sung bis(triclometyl) carbonat (25,6 mg) & 0°C. Hon hop
phan Uimg dugc khudy & 0°C trong 10 phut, va sau d6 dugc khudy & nhiét d6 trong phong
trong 10 phit. Hon hop dugce trung hoa biang dung dich nude natri hydro carbonat bao
hoa & 0°C, va duge chiét bang EtOAc. Lép hitu co dugc tach, dugc rira bang nudc va
nude mudi bio hoa, duge 1am kho bang magie sulfat khan, va duge cd duéi ap suét giam
dé thu duoc hop chét néu & d& myc (48 mg).
MS: [M+H]" 490,1.
E) (28,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3 '-metyl[1,1"-biphenyl]-3-
yl)mety1]-N,N-dimetylpyrolidin-1-carboxamit

Hbn hop gdm (28,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3"-
metyl[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-cacbonyl clorua (48 mg) va THF (0,5 ml)
duoc bd sung dung dich N-metylmetanamin/THF 2M (0,5 mL) ¢ 0°C. Hon hop duge
khudy & nhiét do trong phong trong 2 gid, va dugc tinh ché bang phép sic ky cdt silica gel
(EtOAc/hexan) dé thu dugc hop chét néu & dé muc (35 mg).
'H NMR (400 MHz, CDCl) § 2,40 (3H, s), 2,60 (6H, s), 2,76-2,88 (7TH, m), 2,98-3,05
(1H, m), 3,66-3,78 (1H, m), 3,88-4,00 (1H, m), 4,14-4,27 (1H, m), 4,82-4,90 (1H, m),
5,05 (1H, d, J =9,7 Hz), 7,09-7,34 (7TH, m).
Vi du 443
N‘-{(28,3R)—1-(azetidin—1-cacbonyl)-4,4-diﬂo-2-[(2-ﬂ0-3'-metyl[1,1'-biphenyl]—3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit

Hbn hop gdm (28,3R)-3-[(dimetylsulfamoyl)amino]-4,4-diflo-2-[(2-flo-3'-
metyl[1,1'-biphenyl]-3-yl)metyl]pyrolidin-1-cacbonyl clorua (50 mg) va THF (0,5 ml)
duge bd sung azetidin (17,5 mg) & 0°C. Hén hop duge khudy & nhiét d6 trong phong
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trong 2 gio, va dugc tinh ché biang phép sic ky cot silica gel (EtOAc/hexan) dé thu duoc
hop chét néu & dé muc (20 mg).
TH NMR (400 MHz, CDCls) & 1,99-2,11 (2H, m), 2,41 (3H, s), 2,78 (6H, s), 2,83-2,93
(1H, m), 2,96-3,09 (1H, m), 3,58-3,91 (6H, m), 4,10-4,26 (1H, m), 4,69-4,87 (1H, m),
4,87-5,01 (1H, m), 7,12-7,23 (2H, m), 7,24-7,36 (SH, m).
Vidu 450
N—{(28,3R,4S)—l-(azetidin—1-cacbonyl)-4-ﬂ0-2-[(2,3',5'-triﬂ0[1,l'-biphenyl]-3—
yDmetyl]pyrolidin-3-yl}etansulfonamit
A) N-{(2S,3R.4S)-1-(azetidin- 1-cacbonyl)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-
yl}etansulfonamit

Hdn hop gdm N-{(2S,3R,4 S)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-
yl}etansulfonamit hydrobromua (60 mg), bis(triclometyl)carbonat (25,5 mg) va THF (1,4
mL) dugc b sung DIPEA (0,075 mL) & 0°C. Sau khi dugc khuay & 0°C trong 30 phit,
hén hop dugc rét vao nude va duge chiét bang EtOAc. C4c 16p hiru co duogc két hop
dugc lam kho béng natri sulfat, duoc loc va duge co dudi ap sut giam. Chét can dugc
pha loang bang THF (1,4 mL), va azetidin (0,029 mL) dugc bd sung vao & nhiét do trong
phong. Sau khi dugc khudy & nhiét do trong phong trong 2 gio, hdn hop duge r6t vao
dung dich nu6c amoni clorua bao hoa va duge chiét bang EtOAc. Céc 16p hitu co dugce
két hop duoc lam kho bang natri sulfat, duge loc va duge cd dudi ap suét giam. Chét cin
duoc tinh ché bang HPLC diéu ché (Cot: L-Column 2 ODS, pha dong: H2O 10 mM
NH4HCOs/CH;CN) dé thu dugc hop chit néu & d& muc (49,0 mg).
MS: [M+H]* 422,1.
B) N-{(28,3R,4S)-1-(azetidin- 1-cacbonyl)-4-flo-2-[(2,3",5'-triflo[ 1, 1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}etansulfonamit

Hon hop gdm N-{(28,3R,4S5)-1-(azetidin-1-cacbonyl)-2-[(3-clo-2-
flophenyl)metyl]-4-flopyrolidin-3-yl}etansulfonamit (23 mg), axit (3,5-
diflophenyl)boronic (17,2 mg), XPhos Pd G3 (4,61 mg) va dung dich nudc kali phosphat
1M (0,164 mL) trong DME (0,8 mL) dugc khudy & 80°C trong mdi trudng nito trong 2
gid. Hon hop dugc tinh ché tryc tiép bang phép sic ky cot (NH silica gel, dugc rira giai
bang EtOAc/hexan) d8 thu duoc hop chét néu & dé muc (24,5 mg).
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IH NMR (400 MHz, CDCl3) & 1,28 (3H, t, J = 7.4 Hz), 2,13 (2H, quin, J = 8,0 Hz), 2,95
(3H, q,J = 7,3 Hz), 3,04-3,14 (1H, m), 3,61-3,79 (4H, m), 3,89-4,08 (3H, m), 4,66-4,75
(1H, m), 4,86 (1H, d, ] = 10,3 Hz), 5,06-5,27 (1H, m), 6,82 (1H, t, J = 8,9 Hz), 7,08 (2H,
d, J=7,0 Hz), 7,15-7,22 (1H, m), 7,27-7,31 (1H, m), 7,36 (1H, t, ] = 7,1 Hz).
Vidu451
N-{(28,3R,48)-1-(azetidin-1-cacbonyl)-4-flo-2-[(2-flo-3'-metyl[ 1,1'-biphenyl]-3-
ylmetyl]pyrolidin-3-yl}etansulfonamit

Hdn hop gdbm N-{(2S,3R,4S)-1-(azetidin-1-cacbonyl)-2-[(3-clo-2-
flophenyl)metyl]-4-flopyrolidin-3-yl} etansulfonamit (23 mg), axit m-tolylboronic (14,8
mg), XPhos Pd G3 (4,61 mg) va dung dich nuéc kali phosphat 1M (0,164 mL) trong
DME (0,8 mL) dugc khudy ¢ 80°C trong mdi trudng nito trong 2 gio. Hon hop dugce tinh
ché tryc tiép bang phép sdc ky cot (NH silica gel, duoc rira giai bang FtOAc/hexan) dé
thu dugc hop chit néu & dé muc (23,5 mg).
'H NMR (400 MHz, CDCls) 8 1,22 (3H, t, J = 7,3 Hz), 2,06-2,18 (2H, m), 2,38-2,45 (3H,
m), 2,87 (2H, q, ] = 7,2 Hz), 2,92-3,01 (1H, m), 3,05-3,14 (1H, m), 3,60-3,82 (4H, m),
3,88-4,09 (3H, m), 4,68 (1H, q, ] = 7,3 Hz), 4,88 (1H, d, J = 10,3 Hz), 5,04-5,27 (1H, m),
7,13-7,21 (2H, m), 7,27-7,37 (SH, m).
Vidu 458
N'-{(ZS,3R,4S)-1-(azetidin-1—cacbonyl)—4-ﬂo-2—[(2,3',5‘-triﬂo[1,1'-bipheny1]-3-
yDmetyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit
A) benzyl (2S,3R,4S)-2-[(3 -clo-2-flophenyl)mety1]-3-[(dimetylsulfamoyl)amino]-4-
flopyrolidin-1-carboxylat

Hon hop gdm benzyl (28,3R,4S)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4-
flopyrolidin-1-carboxylat (100 mg), DMAP (64,2 mg) va dimetylsulfamoy] clorua (3 mL)
dugc khudy qua dém trong mdi trudng nito at 50°C. Hon hop phén tng dugc tinh ché
bing phép séc ky cot (NH silica gel, dugc rira giai bang EtOAc/hexan) dé thu duoc hop
chét néu & d& muc (114 mg).
MS: [M+H]" 488,1.
B) N'-{(28,3R,45)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-y1} -N,N-dimetylsulfuric

diamit hydrobromua
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Benzyl (2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-4-
flopyrolidin-1-carboxylat (225 mg) dugc bd sung thém dung dich HBr/axit axetic 30%
(10 mL) & nhiét do trong phong. Hon hop duge khudy & nhiét d trong phong trong 16
gio sau d6 dung moi dugce hoa hoi bang toluen. Chit ran thu duge duge tao huyén phit
trong IPE va duoc gom bang céach loc dé thu dugc hop chét néu & dé muc (180 mg).

MS: [M+H]" 354.,0.
C) (2S,3R,45)-2- [(3-clo-2-ﬂophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-4-ﬂ0pyrolidin-
1-cacbonyl clorua

Bis(triclometyl) carbonat (76 mg) duoc bd sung vao dung dich N'-{(2S,3R,4S)-2-
[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-y1}-N,N-dimetylsulfuric diamit hydrobromua
(140 mg) va DIPEA (0,112 mL) trong THF (4,7 mL) ¢ 0°C. Sau khi dugc khudy & 0°C
trong 10 phut va & nhiét do trong phong trong 10 phut, hdn hop duge trung hoa bang
dung dich nudc natri hydro carbonat bao hoa ¢ 0°C va dugc chiét bang EtOAc. Lép hitu
co duogc tach, dugce rira béng nude va nude mudi bio hoa, duge lam khd béng magie
sulfat va duoc b dudi p suit giam @8 thu duoc hop chét néu & dé muc (120 mg).

MS: [M-H][414.0.
D) N'-{(2S,3R,4S)-1-(azetidin-1-cacbonyl)-2-[(3 -clo-2-flophenyl)metyl]-4-flopyrolidin-
3-y1}-N,N-dimetylsulfuric diamit

Azetidin (300 pL) dugc bd sung vao dung dich (2S,3R,4S)-2-[(3-clo-2-
flophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-4-flopyrolidin- 1-cacbonyl clorua (80 mg)
trong THF (3 mL) & 0°C. Hon hop dugc khudy & nhiét d9 trong phong trong moi trudng
kho trong 2 git. Hon hop dugc trung hoa bang axit clohydric 0,05M & 0°C va duge chiét
bang EtOAc. Lép hitu co dugc tach, dugc ria bang dung dich nudc natri hydro carbonat
biio hoa, nude va nude mudi bao hoa, duge lam kho bing magie sulfat va dugc cd dudi
ap suét giam dé thu dugc hop chét néu & dé muc (70,0 mg).

MS: [M+H]" 437.,1.
E) N'-{(28,3R,4S)-1-(azetidin-1-cacbonyl)-4-flo-2-[(2,3',5"-triflo[ 1,1'-biphenyl]-3-
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit

Hbn hop gdm N'-{(2S,3R,4S)-1-(azetidin-1-cacbonyl)-2-[(3-clo-2-
flophenyl)metyl]-4-flopyrolidin-3-y1}-N,N-dimetylsulfuric diamit (35 mg), axit (3,5-
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diflophenyl)boronic (19,0 mg), XPhos Pd G3 (6,78 mg) va dung dich nudc kali phosphat
1M (0,120 mL) trong THF (3 mL) duoc nung nong & 80°C trong 1 gid trong diéu kién
chiéu xa vi séng. Hon hop dugc trung hoa bang dung dich nu6c amoni clorua bido hoa ¢
0°C va duogc chiét bang EtOAc. L6p hitu co dugc tach, dugc rira bing nuéc va nudc
mubi bao hoa, duoc 1am kho bing magie sulfat va dugc cd dudi ap suat giam. San phim
thd dugc tinh ché bing TLC didu ché (silica gel, dugc rira gii bing EtOAc/hexan) dé thu
duoc hop chit néu & d& muc (20,0 mg).
IH NMR (400 MHz, CDCl3) § 1,99-2,21 (2H, m), 2,71 (6H, s), 2,84-3,00 (1H, m), 3,00-
3,18 (1H, m), 3,63-3,80 (4H, m), 3,80-4,01 (3H, m), 4,58-4,81 (1H, m), 4,77-4,97 (1H,
m), 5,05-5,37 (1H, m), 6,70-6,90 (1H, m), 7,02-7,21 (3H, m), 7,25-7,30 (1H, m), 7,32-
7,45 (1H, m).
Viduy 459
(ZS,3R,4S)-3-[(dimetylsulfamoyl)amino]-4—ﬂ0-2—[(2-ﬂ0-3'-metyl[1,1'—biphenyl]-3-
yl)metyl]-N,N-dimetylpyrolidin-1-carboxamit
A) (2S,3R,4S)-2-[(3-clo-2-ﬂ0phenyl)metyl]—3-[(dimetylsulfamoyl)amino]-4-ﬂ0-N,N—
dimetylpyrolidin-1-carboxamit

Dimetylamin (366 pL) dugc bd sung vao dung dich (2S,3R.4S)-2-[(3-clo-2-
ﬂophenyl)metyl]—3-[(dimetylsulfamoyl)amino]-4-ﬂ0pyrolidin—l-cacbonyl clorua (40 mg)
trong THF (2 mL) & 0°C. Hon hop dugc khudy & nhiét d6 trong phong trong mdi truong
kho trong 2 gid. Hon hop dugc trung hoa bang axit clohydric 0,05M & 0°C va duoc chiét
bé‘mg EtOAc. Lop hitu co dugce tach, dugc rira b%mg nudc va nude mudi bao hoa, duge
lam kho bing magie sulfat va duoc cd dudi 4p suét giam dé thu duoc hop chit néu & dé
muc (35,0 mg).
MS: [M+H]" 425.0.
B) (28,3R,45)-3-[(dimetylsulfamoyl)amino]-4-flo-2-[(2-flo-3"-metyl[ 1, 1'-biphenyl]-3-
yDmetyl]-N,N-dimetylpyrolidin-1-carboxamit

Hbn hop gdm (2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-3-
[(dimetylsulfamoyl)amino]-4-flo-N,N-dimetylpyrolidin-1-carboxamit (35 mg), axit m-
tolylboronic (16,8 mg), XPhos Pd G3 (6,97 mg) va dung dich nuéc kali phosphat 1M
(0,247 mL) trong THF (3 mL) dugc nung nong ¢ 85°C trong 3 gio trong diéu kién chiéu
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xa vi song. Hon hop dugc trung hoa bang dung dich nuéc natri hydro carbonat bdo hoa &
0°C va dugc chiét bang EtOAc. Lép hitu co duge tach, dugc rira bang nudc va nuée
mubi bio hoa, dugc 1am kho bing magie sulfat va dugc cd dudi ap suét giam. San phim
thd duoc tinh ché bang phép sic ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan)
@8 thu duge hop chét néu ¢ dé muc (13,0 mg).
'H NMR (400 MHz, CDCl3) § 2,41 (3H, s), 2,65 (6H, s), 2,80 (6H, s), 2,82-2,90 (1H, m),
3,00-3,08 (1H, m), 3,58-3,76 (1H, m), 3,78-4,04 (2H, m), 4,75-4,89 (2H, m), 5,01-5,39
(1H, m), 7,07-7,15 (1H, m), 7,15-7,23 (2H, m), 7,24-7,27 (1H, m), 7,28-7,36 (3H, m).
Vi du 462
N'-[(2S,3R,48)-4-flo-2-[(2-flo-3'-metyl[ 1,1'-biphenyl]-3-y)metyl]-1-(1-
hydroxyxyclobutan-1-cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit
A) N'-[(2S,3R,48)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(1-hydroxyxyclobutan- 1-
cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit

Dung dich N'-{(2S,3R 48)-2-[(3-clo-2-flophenyl)metyl]-4-flopyrolidin-3-y1}-
N,N-dimetylsulfuric diamit hydrobromua (40 mg) va axit 1-hydroxyxyclobutan-1-
carboxylic (12,8 mg) trong DMF (1 mL) dugc bb sung thém HATU (52,5 mg) va DIPEA
(0,048 mL) ¢ nhiét do trong phong. Hodn hop duge khudy qua dém & nhiét do trong
phong. Hon hop duoc lam dimg phéan tng bang dung dich nude natri hydro carbonat béo
hoa va dugc chiét bé'mg EtOAc. Lép hitu co duge tach, dugce rira b%mg nuée va nude mudi
bao hoa, duge lam kho bang magie sulfat va dugc cd dudi dp suét giam. Chét can dugc
tinh ché bang phép sac ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu
duoc hop chit néu & dé muyc (40,0 mg).
MS: [M+H]" 452,0.
B) N'-[(2S,3R,48)-4-flo-2-[(2-flo-3'-metyl[1,1'-biphenyl]-3-y)metyl]-1-(1-
hydroxyxyclobutan-1-cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit

Hbn hop gébm N'-[(2S,3R,45)-2-[(3-clo-2-flophenyl)metyl]-4-flo-1-(1-
hydroxyxyclobutan-1-cacbonyl)pyrolidin-3-y1]-N,N-dimetylsulfuric diamit (40 mg), axit
m-tolylboronic (18,1 mg), XPhos Pd G3 (7,49 mg) va dung dich nudc kali phosphat 1M
(0,266 mL) trong THF (3 mL) dugc nung néng & 85°C trong 3 gi¢ trong diéu kién chiéu

xa vi song. Hon hop dugc trung hoa bang dung dich nu6c amoni clorua bao hoa & 0°C va
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duge chiét bé‘mg EtOAc. L6p hitu co dugc tach, dugce rira béng nuée va nude mudi bio
hoa, dugc lam kho bing magie sulfat va duge cd dudi ap suét giam. Chét cin dugc tinh
ché bang phép sdc ky cot (NH silica gel, dugc rira giai bing EtOAc/hexan) dé thu dugc
hop chit néu & dé muc (32,0 mg).
'H NMR (400 MHz, CDCls) & 1,59-1,70 (1H, m), 1,82-1,97 (1H, m), 1,97-2,14 (2H, m),
2,15-2,20 (1H, m), 2,41 (3H, s), 2,57 (8H, s), 2,98-3,11 (1H, m), 3,11-3,27 (1H, m), 3,74-
4,30 3H, m), 4,72-4,84 (1H, m), 4,85-5,01 (1H, m), 5,09-5,34 (1H, m), 7,10-7,23 (2H,
m), 7,26-7,30 (1H, m), 7,31 (3H, s), 7,36-7,47 (1H, m).
Vi du 463
N'-{(ZS,3R,4S)-1-(azetidin—1-cacbonyl)—4-ﬂo-2-[(2-ﬂo-3'-metyl[l,1'-bipheny1]-3—
yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit

Hon hop gom N'-{(2S,3R 45)-1-(azetidin-1-cacbonyl)-2-[(3-clo-2-
flophenyl)metyl]-4-flopyrolidin-3-y1}-N,N-dimetylsulfuric diamit (35 mg), axit m-
tolylboronic (16,3 mg), XPhos Pd G3 (6,78 mg) va dung dich nudc kali phosphat 1M
(0,240 m) trong THF (3 mL) dugc nung néng & 85°C trong 3 gio trong diéu kién chiéu xa
vi séng. Hon hop dugc trung hoa bang dung dich nude amoni clorua bao hoa & 0°C va
duoc chiét bang EtOAc. Lop hitu co dugc tach, dugc rira bang nudc va nude mudi bdo
hoa, duoc lam kho bang magie sulfat va dugc c6 dudi ap suét giam. Chét can duoc tinh
ché bang phép sic ky cot (NH silica gel, duoc ria giai bing EtOAc/hexan) dé thu duoc
hop chit néu & @ muc (13,0 mg).
'H NMR (400 MHz, CDCl3) § 2,03-2,16 (2H, m), 2,41 (3H, s), 2,63-2,69 (6H, m), 2,90-
2,99 (1H, m), 3,03-3,15 (1H, m), 3,59-4,01 (7H, m), 4,63-4,76 (1H, m), 4,76-4,91 (1H,
m), 5,03-5,41 (1H, m), 7,10-7,21 (2H, m), 7,26-7,37 (SH, m).
Vi du 505
N-[(28,3R)-2-{[3'-(diflometyl)-2-flo[ 1,1'-biphenyl]-3-yljmetyl}-4,4-diflo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]etansulfonamit v6i thoi gian duy tri dai hon
A) tert-butyl (2S,3R)-2-{[3"-(diflometyl)-2-flo[1,1'-biphenyl]-3-ylJmetyl}-3-
[(etansulfonyl)amino]-4,4-diflopyrolidin- 1-carboxylat

Hbn hop gdm tert-butyl (2S,3R)-2-(3-clo-2-flobenzyl)-3-(etylsulfonamido)-4.4-
diflopyrolidin-1-carboxylat (270 mg), axit (3-(diflometyl)phenyl)boronic (203 mg), XPhos
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Pd G3 (50,0 mg) va dung dich nuéc kali phosphat 1M (1,77 mL) trong THF (7 mL) dugc
khudy qua dém & 90°C trong bng bit kin. Hon hop dugc lam ding phan ting bang dung
dich nuéc natri hydro carbonat bao hoa va dugc chiét bang EtOAc. Lép hitu co dugce
tach, duoc rira béng nudc mudi bio hoa, duge 1am khod bé'lng natri sulfat va dugc c6 dudi
ap suat giam. Hon hop duogc tinh ché bang phép sac ky cot (silica gel, dugc rira giai bing
EtOAc/hexan) dé thu duoc hop chét néu & dé muyc (231 mg).

MS: [M-HJ 547,2.

B) N-[(2S,3R)-2-{[3'-(diflometyl)-2-flo[1,1'-biphenyl]-3-yl]metyl}-4,4-diflopyrolidin-3-
yl]etansulfonamit hydroclorua
Hdn hop gdm tert-butyl (28,3R)-2-{[3"-(diflometyl)-2-flo[1,1'-biphenyl]-3-
ylmetyl}-3-[(etansulfonyl)amino]-4,4-diflopyrolidin-1-carboxylat (231 mg) va dung dich
HCI/CPME 4M (5 mL) duoc khudy & nhiét do trong phong trong 2 gi. Chat rin mau
tring dugc gom bang céach loc @ thu dwgc hop chit néu & d& muc (195 mg).
MS: [M+H]" 449,1.
@) N—[(ZS,3R)-2-{[3'-(diﬂomety1)—2-ﬂo[1,1'-biphenyl]-S-yl]metyl}-4,4-diﬂo-1-(3-
floxyclobutan-1-cacbonyl)pyrolidin-3-yl]etansulfonamit v6i thoi gian duy tri dai hon
Hdn hop gdm axit 3-floxyclobutancarboxylic (29,2 mg), N-[(2S,3R)-2-{[3'-
(diflometyl)-2-flo[ 1,1'-biphenyl]-3-ylmetyl}-4,4-diflopyrolidin-3-yl] etansulfonamit
hydroclorua (60 mg), DIPEA (0,130 mL) va DMF (1 mL) dugc bd sung thém HATU (75
mg) & nhiét do trong phong. Hon hop dugc khudy & nhiét do trong phong trong 3 gio.
Hon hop duoc 1am dung phan Gng bang dung dich nude amoni clorua bao hoa & nhiét do
trong phong va dugc chiét bang EtOAc. L6p hitu co duge tach, dugc rira biang dung dich
nudce natri hydro carbonat bdo hoa va nude mubi bio hoa, duge 1am kho bang natri sulfat
va dugc cd dudi ap suat giam. Chét cin dugc tinh ché bang phép sdc ky cot (silica gel,
duoc rira giai bang EtOAc/hexan) va sau d6 bang HPLC diéu ché (Cot: CHIRALCEL
OJ-H, pha dong: cacbon dioxit/MeOH = 900/100 (v/v)) dé thu dwoc hop chét néu & dé
muc (25,6 mg).
'H NMR (400 MHz, CDCl3) & 1,25-1,48 (3H, m), 1,63-3,30 (9H, m), 3,70-5,30 (6H, m),
6,53-6,88 (1H, m), 7,14-7,71 (7H, m).
Vidu 542
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N'-{(28,3R)—4,4-diﬂo-1-[(2R)-oxetan-2-cacbonyl]-2-[(2,3',5'—triﬂ0[1,1'—bipheny1]—3-
yDmetyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit
A) (2R)-axit oxetan-2-carboxylic

Todobenzen diaxetat (8,04 g), (2,2,6,6-Tetrametylpiperidin-1-yl)oxyl (0,532 g) va
(R)-oxetan-2-ylmetanol (1,00 g) dugc két hop, va hdn hop nay duge bb sung thém
CH;CN (50 mL) va nude (50,0 mL) va sau do hdn hop duoc khudy trong 3 gi® & nhiét do
trong phong. Hon hop dugc trung hoa bang dung dich nuéc NaOH 1M ¢ 0°C va 16p nude
duoc rira bang IPE. Lép nude duge axit hoa bang axit clohydric 2M & 0°C. Hon hop
duogc bb sung NaCl va hdn hop duge chiét bang THF/EtOAc). Lép hitu co duge téch,
duoc 1am kho bing magie sulfat va duge o dudi ap suét giam. Chat cin dugc b6 sung
thém toluen va hdn hop duge cd dudi ap suét giam dé thu dugc hop chit néu & dé muc
(0,510 g).
'H NMR (400 MHz, CDCl;) § 2,69-2,90 (1H, m), 3,00-3,22 (1H, m), 4,68-4,88 (2H, m),
5,07-5,33 (1H, m).
B) tert-butyl (2S,3R)-2-[(3-clo-2-ﬂophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-4,4-
diflopyrolidin-1-carboxylat

Hon hop gdm tert-butyl (2S,3R)-3-amino-2-[(3-clo-2-flophenyl)metyl]-4,4-
diflopyrolidin-1-carboxylat (500 mg) va DMAP (335 mg) trong dimetylsulfamoy] clorua
(4 mL) dugce khudy ¢ 65°C trong 5 gi® trong mdi trudng nito. Hon hop phan tng dugc
lam ngudi dén nhiét do trong phong va dugc tinh ché bang phép sic ky cot (NH silica gel,
duoc rira giai bang EtOAc/hexan) @8 thu duoc hop chit néu & dé muc (541 mg).
MS, theo thuc nghiém: 416,0.
C) N'-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-y1}-N,N-
dimetylsulfuric diamit hydroclorua

tert-Butyl (2S,3R)-2-[(3-clo-2-flophenyl)metyl]-3-[(dimetylsulfamoyl)amino]-
4,4-diflopyrolidin-1-carboxylat (541 mg) dugc khudy trong dung dich HCI/CPME 4M
(10 mL) & 60°C trong 1 gid. Hn hop dugc ¢b dudi ap sudt giam, duoc nghién thanh bt
bang IPE va dugc gom bang cach loc dé thu duge hop chét néu & d& muc (439 mg).

MS: [M+H]* 372.0.

D) N'-{(2S,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(2R)-oxetan-2-
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cacbonyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit

Dung dich N'-{(2S,3R)-2-[(3 -clo-2-flophenyl)metyl]-4,4-diflopyrolidin-3-yl}-
N,N-dimetylsulfuric diamit hydroclorua (100 mg) va (2R)-axit oxetan-2-carboxylic
(0,034 mL) trong DMF (5 mL) duoc bd sung thém HATU (140 mg) va DIPEA (0,171
mL) & nhiét d trong phong. Hon hop dugce khudy qua dém & nhiét do trong phong. Hon
hop dugc lam dung phan ing bang dung dich nuc amoni clorua bio hoa va dugc chiét
b::fmg EtOAc. Lép hitu co dugc tach, dugc rira béng nuéc va nude mubi bio hoa, duge
1am kho bang natri sulfat va dugc cd dudi ap suét giam. Chét cin dugc tinh ché bing
phép sic ky cot (NH silica gel, duoc rira giai bang EtOAc/hexan) d8 thu duogc hop chét
néu & dé muc (109 mg).
MS: [M+H]" 456,0.
E) N'-{(2S,3R)-4,4-diflo-1-[(2R)-oxetan-2-cacbonyl]-2-[(2,3",5"-triflo[ 1, 1'-biphenyl]-3-
yDmetyl]pyrolidin-3-yl}-N,N-dimetylsulfuric diamit

Hbn hop gdm N'-{(28,3R)-2-[(3-clo-2-flophenyl)metyl]-4,4-diflo-1-[(2R)-
oxetan-2-cacbonyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit (22 mg), axit (3,5-
diflophenyl)boronic (15,2 mg), XPhos Pd G3 (4,08 mg) va dung dich nuéce kali phosphat
1M (0,145 mL) trong DME (0,8 mL) dugc khudy & 80°C trong mdi trudng nito trong 2
git. Hon hop dugc tinh ché bang phép sic ky cot (silica gel, dugc rira giai bang
EtOAc/hexan) dé thu dugc hop chét néu & @ muc (16,4 mg).
'H NMR (400 MHz, CDCls) § 2,71-3,06 (9H, m), 3,06-3,25 (1H, m), 3,69-3,90 (1H, m),
4,05-5,17 (7TH, m), 6,77-6,87 (1H, m), 7,06 (2H, d, J = 7,0 Hz), 7,21 (1H, q, J = 7.3 Hz),
7,27-7,48 (2H, m).

Céc hop chét theo céc vi du dugc thé hién trong cac bang sau diy. MS trong céac
bang nay nghia 1a gia tri do thuc té. Cac hop chat theo céc vi du 6, 9-12, 14-20, 22-24, 27-
34, 36-43, 47-49, 53-55, 57-65, 69-72, 74, 75, 80, 82-86, 89, 90, 93, 95, 96, 99-105, 107-
115, 117-120, 123, 125-128, 130, 132, 134-143, 148-170, 172-201, 203, 204, 206-209,
213-219, 221-224, 227-235, 237, 238, 240-244, 246, 247, 252-256, 258-266, 268-271,
273-301, 303, 306, 308-345, 347-373, 377, 379, 382, 384-387, 389-391, 394-430, 432,
434, 438, 444-449, 452-457, 460, 461, 464-504, 506-541 va 543-616 trong cac bang sau

day duoc san xut bang cac phuong phap dugc md ta trong céc vi du néu trén, hodc cac
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phuong phép tuong tu.
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Bang 1-1
Vidu DANH PHAP IUPAC Cautao |Chatphugia| MS
N-[(2S,3R)-2-[(2,3"-diflo[1,1"-biphenyl}-3-

1 |yl)metyl]-4,4-diflo-1-{(2R)-oxetan-2- 501,4
carbonyl)pyrolidin-3-yl]etansulfonamit
N-{(2S,3R}-4,4-diflo-1-{2-hydroxy-2- . ;

2 |metylpropanoyl)-2-{{2,3",5"-triflo[1,1"-biphenyl] ' 507,1
3-yl)metyl]pyrolidin-3-yl}metansulfonamit v '
N-{(25,3R)-4,4-diflo-1-(2-hydroxy-2- % |

3 |metylpropanoyl)-2-[{2,3",5'-triflo[1,1-biphenyl]- : m@;‘\;n 521,1
3-yl)metyl]pyrolidin-3-yl}etansulfonamit ,1’;_:{)‘

e '+
N-[(2S,3R})-4,4-diflo-2-[(2-fio[1,1'-biphenyli]-3-

4 yl)metyl]-1-(2-hydroxy-2- 4712
metylpropanoyl)pyrolidin-3-
yilmetansulfonamit
N-[(2S,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl}-3-

5 lyl)metyl]-1-(2-hydroxy-2- 4859
metylpropanoyl)pyrolidin-3-yl]etansulfonamit !
N-{(25,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3-

6 yl)metyl]-1-[(2R)-3,3,3-triflo-2-hydroxy-2- 523 3
metylpropanoyl]pyrolidin-3- !
yl}metansulfonamit
N-[(28,3R}-2-[(2,3"-diflo[1,1"-biphenyl]-3-

. yi)metyl]-4,4-d|ﬂ0—1-(?-!:1vdroxy-2- 487.2
metylpropanoyl)pyrolidin-3-
yllmetansulfonamit
N-[(2S,3R)-2-[(2,3"-diflo[1,1-biphenyl}-3- J::KJ/) 5

8 lyl)metyl]-4,4-diflo-1-(2-hydroxy-2- RS G 503,1
metylpropanoyl)pyrolidin-3-yl]etansulfonamit ’:;:ﬁ:{‘

171



47484

Bang 1-2

172/274

N-{(25,3R)-2-[(2,3"-diflo[1,1"-biphenyl]-3-
yl)metyl]-4,4-diflo-1-[(2R)-oxolan-2-
carbonyl]pyrolidin-3-yl}metansulfonamit

501,1

i0

(25,3R)-2-[(2,3"-diflo[1,1'-biphenyl]-3-yl)metyl]- |’

4,4-diflo-3-[(metansulfonyl)amino}-N,N-
dimetylpyrolidin-1-carboxamit

474,1

i1

N-{(25,3R)-1-(azetidin-1-carbonyl)-2-[{2,3"-
diflo[1,1'-biphenyl]-3-yl)metyl]-4,4-
diflopyrolidin-3-yl}metansulfonamit

486,1

12

N-[(ZS,?!R)—2—[{2,3'—diﬂ0{1,1'—biphenyl]—3-
yl)metyl]-4,4-diflo-1-(3-floazetidin-1-
carbonyl)pyrolidin-3-ylJmetansulfonamit

504,1

13

N-[(25,3R)-2-{(2,3"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4,4-diflo-1-(1-hydroxyxyclobutan-1-
carbonyl)pyrolidin-3-ylJmetansulfonamit

501,1

14

N-[(25,3R)-2-[(3",5"-diflo[1,1"-biphenyl]-3-
yl)metyl]-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-ylletansulfonamit

503,1

15

rac-N-[(25,3R,4R)-2-[(2,3"-diflo[1,1'-biphenyi]-3,

yl)metyl]-4-flo-1-{2-hydroxy-2-
metylpropanoyl)pyrolidin-3-
yllmetansulfonamit

471,2

16

N-[(2S,3R)-2-[(2,3"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4,4-diflo-1-{2-hydroxy-2-
metylbutanoyl)pyrolidin-3-yl]metansulfonamit
védi thoi gian duy tri ngan hon

503,2
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Bang 1-3
-4
N-[(25,3R})-2-[(2,3"-diflo[1,1"-biphenyl]-3- /‘fk i
17 ylimetyl]-4,4-diflo-1-{2-hydroxy-2- gt z 5032
~"  Imetylbutanoyl)pyrolidin-3-yllmetansulfonamit tggi,}. i R
vdi thai gian duy tri d&i hon .
Py
N-{(25,3R)-4,4-diflo-1-(2-hydroxy-2- A
18 |metylpropanoyl}-2-[(3-metyl[1,1-biphenyl]-3- N 481,2
ylimetyl]pyrolidin-3-yi}etansulfonamit s
e
N-[(25,3R)-2-[(2,3"-diflo[1,1-biphenyl]-3- o SJ
19 |ylimetyl]-4,4-diflo-1-(2-hydroxy-2- o e 503,2
metylpropanoyl)pyrolidin-3-yl]etansulfonamit s
g
N-[(25,3R)-4,4-diflo-2-[{3"-flo[1,1"-biphenyl]-3- T “{' L
20 |yljmetyl)-1-{2-hydroxy-2- ) :; 485,2
metylpropanoyl)pyrelidin-3-yl]etansulfonamit 3 g
g
3 . &
N-{{25,3R})-1-(bixyclc[1.1.1]pentan-1-carbonyl}- 1 i
21 4,4-dif§o-2-[(3'—ﬂc[l,1'-b§p§1en’y§]-3- ‘ 479,2
ylimetyl]pyrolidin-3-yl}metansulfonamit 'ﬁ**{u
0
N-{(25,3R)-1-{1-xyanoxyclobutan-1-carbonyl)- - T:; Hf ’ l
22 4,&-dif§o—2~{(3’—ﬂo[1,1’-b§phenvl]-3~ “ 4502
ylimetyl]pyrolidin-3-yl}metansulfonamit O
W
{ o
N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1"-biphenyl]-3- f‘\f»a
23 |ylymetyl]-1-{1-hydroxyxyclobutan-1- : \@";‘v"" 497,2
carbonyl)pyrelidin-3-ylJetansulfonamit '5:/ ___{n»f"
Ph d
)
N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1-biphenyl]-3- | 1 o
24 |ylimetyl]-1-(3-hydroxyazetidin-1- ' i 4982
carbonyl)pyrelidin-3-ylletansulfonamit "“‘Qm{’“ ’
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Béng 1-4
N-[(25,3R)-4,4-diflo-2-[(2-Flo-3"metyl[1,1- | Ll .

- biphenyl]-3-yl)metyl]-1-(2-hydroxy-2- f% ey, 455 2
metylpropanoyl)pyrolidin-3- ,;g—é L o
yllmetansulfonamit e

s
. 1 rop - *’;"‘%/l'ﬂ- s, .
N-{(25,3R])-4,4-diflo-2-[{3'-flo[1,1'-biphenyl]-3- | i L

26 |ylimetyl]-1-[{2R)-oxolan-2-carbonyl]pyrolidin-3- N 483,2
ylimetansulfonamit {:}u,{"““"/’
N-[(25,3R)-2-{[3"-(diflometyl)-2-flo[1,1"- S

- biphenyl]-3-ylimetyl}-4,4-diflo-1-(2-hydroxy-2- | = '~ "3‘;’:“ 5912
metylpropanoyl)pyrolidin-3- ‘;‘.}_{a. P '
ylimetansulfonamit e

g
N-{(25,3R}-1-(bixyclo[1.1.1]pentan-1-carbonyl}- |~ 1 <2
) # M

28 |2-[(2,3'diflo[1,1-biphenyl]-3-yl)metyl]-4,4- ‘7{‘ 497,2

diflopyrolidin-3-ylimetansulfonamit S
9!
N-{(25,3R}-2-[([1, 1"-biphenyl]-3-yl)metyl]-4,4- T 2

29 |diflo-1-[(2R}-oxolan-2-carbonyl]pyrolidin-3- B e 465,2

ylimetansulfonamit A NTF
e %
N-{(25,3R)-1-{bixyclo[1.1 1]pentan-1-carbonyl}- | "1™ =

30 |2-[{[1,1"-biphenyl]-3-yl)metyl]-4,4- f# 461,2

diflcpyrolidin-3-ylimetansulfonamit @ {-‘.f"‘f
i
N-[(25,3R)-2-[(2,3"-diflo-5"-metyl[1,1-biphenyl]- ,<.d~«,

4y [FYImetyil-4,a-difio-1-(2-hydroxy-2- Y c032
metylpropanoylipyrolidin-3- ) ,;( ! ’
ylimetansulfonamit ::V-;f" '

. :qfl/&»
N-{(25,3R}-1-(bixycio[1.1.1]pentan-1-carbonyl}- Ly et
32 |4,4-diflo-2-[(3"-metyl[1,1-biphenyl}-3- '\«}_*" 475,2
3 i 3
ylimetyl]pyrolidin-3-yi}metansulfonamit ﬁ’ﬁ
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Béang 1-5
e . 4 qt 7
N-[(25,3R)-4,4-diflo-2-[(2-flo-3'-metoxy[1,1'- A .

- béphenyl}-a—vl:metvi}-‘l?z-hydroxv-z- A 1”'% 5012
metylpropanoyl)pyrolidin-3- T /;
ylimetansulfonamit . f"‘?:
N-[(25,2R)-2-[(3",5-diflo[1,1"-biphenyl]-3- L’,if, o

34 |yl)metyl]-4,4-diflo-1-{1-metylxyclopropan-1- s 'jxiif; 4832
carbonyl)pyrolidin-3-yljmetansulfonamit n T

L
1 E} - oz . ‘,ﬁé‘%
N-[(25,3R}-2-[(3",5'-difla[1,1-biphenyl]-3- :;&,‘,i.\(.,
i 1]-4,4-diflo-1-{2- T

g5 |V/Imetyll-4a-diflo-d-(2- S 4732
metylpropanoyl)pyrelidin-3- i LA
ylimetansulfonamit Y,
N-{(25,3R)-2-[(3",5-diflo[1,1"-biphenyl]-3- . )Ox{%

36 |yl)metyl]-4,4-diflo-1-[(2R)-oxolan-2- S 501,2
carbonyl]pyrolidin-3-yl}metansulfonamit ' {q,
N-{(25,3R)-4,4-diflo-1-(2-hydroxy-2- ’C’I' Jz;" :

37 |metylpropanoyl)-2-[(2,2°,5"-triflo[1,1-biphenyll{ (1t . " 507,1
3-ylimetyl]pyrolidin-3-yl}metansulfonamit gf' ,;Li%"-
N-{(25,3R)-4,4-diflo-1-{2-hydroxy-2- ‘ Jfflj,/%

38 |metylpropanoyl}-2-1(2,2",3"-triflo[1,1"-biphenyl]- ' i’gf’ 507,2
3-ylimetyl]pyrolidin-3-yl}metansulfonamit "5 -;i.”{‘% -

o
N-[(25,3R)-2-[{2,3"-diflo[1,1"-biphenyl]-3- : J@l\{%
! ]-4,4-diflo-1-{2-hydroxy-2- A

59 |VImetyll-4,4-diflo-1-{2-hydroxy e 515,2
metylpropanoyl)pyrolidin-3- e o S

. N et
yllxyclopropansulfonamit LR
I
N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1"-biphenyl}-3- L -
ylimetyl]-1-(2-hydroxy-2- T

40 e U 497,2
metylpropanoyl)pyrolidin-3- ~‘§)§ Vv
yilxyclopropansuifonamit »A’}f -
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Bang 1-6

N-[(25,3R)-2-{(3(diflometoxy}-2-flo[1,1™- A ,KJ.Q |
biphenyl]-3-yllmetyl}-4,4-diflo-1-(2-hydroxy-2- e G

41 Sy 537,1
metylpropanoyljpyrolidin-3- by
ylimetansulfonamit

?9:«“*‘

N-{(25,3R)-1-{bixyclo[1.1.1]pentan-1-carbonyl)- | +™ \L/‘Q

42 |2-[{3'-clo[1,1"-biphenyl}-3-ylimetyl]-4,4- T:j’\{ a 4951
diflopyrolidin-3-ylimetansulfonamit &
N-{(25,3R)-2-[(3'"-clo[1,1"biphenyl]-3-yl)metyl]- | 1= @

43 |4 4-diflo-1-[(2R)-oxolan-2-carbonyl]pyrolidin-3- \/’,‘\ o 499,1
yiimetansulfonamit '® «{"i—/‘

=

N-[(25,3R)-2-[(3™-clo-2-flo[1,1-biphenyl]-3- »-?,/!Y
yl)metyl]-4,4-diflo-1-(2-hydroxy-2- ;AQ i

44 lpropanoylipyrolidin-3- N 505.1
metylpropanoylipy s ST
yiimetansulfonamit e X
N-[(25,3R}-4,4-diflo-2-[(2-Flo[1, 1 -biphenyl]-3- |1

a5 ylimetyl]-1-(oxetan-2-carbonyl)pyrolidin-3- ;«i‘«‘fﬁm:’z;‘; o 4532
ylletansulfonamit véi thivi gian duy tri ngan - N-J}éi !
hon ’ﬁ"f
N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1'-biphenyl]-3- [::\:'3 o

46 |ylymetyl]-1-(oxetan-Z-carbonyl)pyrolidin-3- ) L'j‘g{“ " 483,1
yiletansulfonamit véi thai gian duy tri dai hon {}M{m
N-[(25,3R)-2-((3",5"diflo[1,1 -biphenyl]-3- D |

47 ylimetyl]-4,4-diflo-1-{oxetan-2- )“_‘:f:’
carbonylipyrelidin-3-yllmetansulfonamit v&i @.{u% 487,2
th&i gian duy tri ngdn hon R

1 1 - ¥ - ';

N-[(25,2R)-2-[(3',5-diflo[1,1"-biphenyl]-3- PN

a5 yiimetyl]-4¢,4-diflo-1-{oxetan-2- Lf’;;}’-»?‘;; 487,1
carbonyl)pyrolidin-3-ylJmetansulfonamit v&i _— \,1’5"
thai gian duy tri dai hon ."/,
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Bang 1-7
. :'Ii}""/;""—w X
N-[(25,3R}-2-[(2,3'-diflo[1,1"-biphenyl]-3- A At
49 |ylimetyl]-4,4-diflo-1-((25}-oxetan-2- s 501,1
¢yt
carbonyl)pyrolidin-3-yl]etansuifonamit -~
N-[(25,3R)-2-[{[1,1-biphenyl]-3-yl)metyl}-4,4- (;&,l/%-,,

50 dsfﬁc-z-(csxetan-?%-carrf:ea‘vtﬁ}g’ymlldm-%- . ‘*r:r:ir ~— 465,2
ylletansulfonamit voi thi gian duy tri ngan P o
, C ey
hon ’ ‘f
N-[{25,3R)-2-[([1,1"-biphenyl]-3-ylimetyl]-4,4- e o

51 |diflo-1-{oxetan-2-carbonyl}pyrolidin-3- T = 465,2
ylletansulfonamit v&i théi gian duy tri dai hon f’l‘},‘(‘i—f”
N~[(2S,3R)-4,4-diﬂo~2-[{3'-fio{i,i"biphenyi}-&

- ylimetyl]-1-(oxetan-2-carbonyljpyrolidin-3- 4832
ylletansulfonamit v&i thai gian duy tri ngan !
hon
N-[(25,3R)-4,4-diflo-2-[(3-flo[1,1"-biphenyl]-3- """ 1™ o,

53 |yl)metyl]-1-(oxetan-2-carbenyljpyrolidin-3- (&f”m‘ 433,2
ylletansulfonamit véi théi gian duy tri dai hon Qx"' ’
N-[(25,3R)-2-[(3",5"-diflo[1,1"-biphenyl]-3-

54 y%}metyl]-4,4-d‘;ﬂ‘o-1-{oxetan-2- o 5012
carbonyl)pyrolidin-3-yl]etansulfonamit vdi thoi
gian duy tri ngan hon
N-[(25,3R)-2-[(3",5diflo[1,1"biphenyl]-3- fﬁlfm -

55 ylimetyl]-4,4-diflo-1-{oxetan-2- ) @ et 501 1
carbanyl)pyrolidin-3-ylletansulfonamit vdi thoi Yy S !
gian duy tri dai hon '
N-{(25,3R}-4,4-diflo-1-{(2R)-oxetan-2-carbonyl)- ,,@&.{&,,‘ N c101

56 |2-[(2,3",5"-triflo[1,1-biphenyl]-3- ff wF_on ’
ylimetyl]pyrolidin-3-yl}etansulfonamit @\{u_* “r
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Bang 1-8

178/274

hon

N-{(25,3R}-4,4-diflo-1-{ (25 )-oxetan-2-carboryl)- | .

57 |2-[(2,3",5"-triflo[1,1-biphenyl]-3- e ~ 519,1
ylimetyl]pyrolidin-3-yl}etansulfonamit A )

g
N-{(25,3R}-1-(xyclobutancarbonyl}-4,4-diflc-2- | DR

58 |[{3'-flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3- A i 467,2
ylimetansulfonamit e 7}5 ?
{25.3R)-4,4-diflo-2-[(3'-flo[1,1"-biphenyl]-3- ‘ T

59 |yl)metyl]-3-[(metansulfonyljamino]-N,N- S 456,2
dimetylpyrolidin-1-carboxamit ”H G

L
N-{{25,3R}-1-(azetidin-1-carbonyl}-4 4-difio-2- |’ i )

60 |[(3-flo[1,1'-biphenyl]-3-yl)metyl]pyrolidin-3- L 468,2
yl}metansulfonamit e W
N-[(25,2R)-4,4-diflo-2-[(3"-flo[1,1"-biphenyl]-3- f(;l»r'j .

61 ylimetyl]-1-(oxetan-2-carbonyl)pyrolidin-3- TE 469.2
yllmetansulfonamit v&i thai gian duy tri ngan (u}‘{.z,, ~ !
hon e
N-[(25,2R)-4,4-diflo-2-[{3"-fio]1,1"-biphenyl]-3- .

62 ylimetyl]-1-{oxetan-2-carbonyl)pyrolidin-3- ' 469 2
yllmetansulfonamit véi thoi gian duy tri dai !
hon
N-[(25,3R}-2-[([1,1'-biphenyl]-3-yl)metyl]-4 4- @\/ﬁ-

63 dific-1-(oxetan-2-carbonyi)pyrolidin-3- L - 4512
yllmetansulfonamit v&i thoi gian duy tn ngan ’ !
hon

CL
N-[(25,3R)-2-[([1,1-biphenyl)-3-ylimetyl]-4,4- | ™ (;

ea diﬁo-’l-(cxetan-Z-c‘arb‘t:fny%;)?yfolidin-s-‘ 3 \,\;‘(:“"’-. 4512

yllmetansulfonamit véi thdi gian duy tri dai L {-‘4_ ]:z
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Béang 1-9
N-[(25,3R)-2-[(2,2'-diflo-3"-metyl[1,1-biphenyl]-{" m)’”’ . <175

65 |3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2- N '
metylpropanoyl)pyrolidin-3-yl]etansulfonamit E]
N-{(25,3R}-4,4-diflo-1-{2-hydraxy-2- J: 3’; '

66 |metylpropanoyl}-2-[(2,2',3"-triflo[1,1"-biphenyl]- G 521,1
3-ylimetyl]pyrolidin-3-ylletansulfonamit |":""5_{f"' ‘
N-{(25,3R}-4,4-diflo-1-{2-hydroxy-2- J:;Ef ; Ao

67 |metylpropanoyl)-2-[(2,2° 5-triflo[1,1-biphenyll{ L7 521,1
3-yl)metyl]pyrolidin-3-ylletansulfonamit ‘*:“'if"j‘

1 1 . l“@
N-[(25,3R)-2-[(3"-clo-2-flo[1,1-biphenyl]-3- Q -
68 |ylimetyl]-4,4-diflo-1-(2-hydroxy-2- ”\%;.\-“ 5191
metylpropanoyl)pyrolidin-3-yl]etansulfonamit AT
9&’%
e
N-[(25,3R}-4,4-diflo-2-{[2-flo-3-{6-metylpyridin- i )‘:"\
69 |2-yl)phenylimetyl}-1-{2-hydroxy-2- ”i{{;f"“ 500,2
metylpropanoyl)pyrolidin-3-yljetansulfonamit f!'{-*'f‘y" ’
o
11 %,
N-[(25,3R)-4,4-diflo-2-{[2-flo-3-{4-metylpyridin- 5 ,g\f’,

70 |2-yl)phenyllmetyl}-1-{2-hydroxy-2- “\ir""" 500,2
metylpropanoyl)pyrolidin-3-yljetansulfonamit i ?fo -

oy
N-[(25,3R)-2-{[3-(4,6-dimetylpyridin-2-yl}-2- ‘ %—\f\,

71 |flephenyllmetyi}-4,4-difio-1-{2-hydroxy-2- ”i‘im 514,2
metylpropanoyl)pyrclidin-3-yl]etansulfonamit 3;__,&1' i <,
N-{(25,3R]}-4,4-diflo-1-[{2R)-oxolan-2-carbonyl]- ;,L,,,,szi-%

72 |2-[(2,3',5'-triflo[1,1-biphenyl])-3- e dny 519,1
yl)metyl]lpyrolidin-3-yl}metansulfonamit o

Lo~
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Bang 1-10
“3
N-{(25,3R)-4,4-diflo-2-[(2-flo[1,1-biphenyl]-3- | ™71 ..
73 lylimetyl]-1-[(2R})-oxolan-2-carbonyl]pyrolidin-34 \G, H, 483,2
vilmetansulfonamit .:'“J{f
™
PG
N-{(25,3R}-4,4-diflo-1-[{2ZR})-oxolan-2-carbonyl]-| . L o
74 |2-[(2,2',3"triflo[1,1-biphenyl]-3- _;41'" 519,1
ylimetyllpyrolidin-3-yl}metansulfonamit !: }-{"
N-{(25,3R}-4,4-diflo-1-[{2R}-oxolan-2-carbonyl)- | 7= r™ .
75 |2-[{2,2",5 triflo[1,1-biphenyl]-3- Gl 519,1
ylimetyl]pyrolidin-3-yi}metansulfonamit ‘{”‘}w}%-
g
N-[{25,3R}-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3- | ™7™ &
76 |ylimetyl]-1-(1-hydroxyxyclobutan-1- F ’:‘,f‘";w 4832
carbonylipyrolidin-3-yl]metansulfonamit f:'}t-;‘ “F
[
N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3- | ™=7~7™ o _
77 lyl)metyl]-1-(2-metylpropanoyl)pyrolidin-3- F e, 455,2
ylmetansulfonamit e
H;:)"(n
o
S
N-{(25,3R]-1-({bixyclo[1.1.1]pentan-1-carbonyl}- %/}/.Q'E 1o
78 |4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3- ‘ wir"&éé 479,2
ylimetyl]pyrolidin-3-yl}metansulfonamit < A
g
N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3- %/1@ ,
ylimetyl]-1-(oxetan-2-carbonyl)pyrolidin-3- O T
79 i e A 463,2
yllmetansulfonamit v&i thai gian duy tri ngan s
A
hon ’ “{
@
N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3- | = =
80 ylimetyl]-1-(oxetan-2-carbonyl)pyrolidin-3- i Q‘ 469 2
ylImetansulfonamit v&i théi gian duy tri dai o~ T /Q !
hon o
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Bang 1-11
&
N-[(25,3R)-2-[(2,3'-diflo[1,1-biphenyl]-3- Y
g1 |ylimetyl]-4,4-diflo-1-({2R)-oxetan-2- ) dj* S 487,2
carbonyl)pyrolidin-3-yljmetansulfonamit ‘fl‘u{"')é ‘
ﬁ‘ “n,
N-[{25,3R)-2-[(2,3-diflo[1,1'-biphenyl]-3- I; e
82 |ylmetyl]-4,4-diflo-1-((25)-oxetan-2- A 487,2
carbonyl)pyrolidin-3-yl)metansulfonamit /:\(‘
:”f'"f.
N-{(25,3R)-2-{([1,1"-biphenyl]-3-ylimetyll-4,4- | = o
33 |diflo-1-[(2R}-oxolan-2-carbonyl]pyrolidin-3- .v;ifv - 479,2
ylletansulfonamit Chg ‘
Tt P * = f\f’
N-{(25,3R]}-2-[(3",5'-diflo[1,1"-biphenyl}-3- 5)«/\{ -
84 |ylimetyl]-4,4-diflo-1-[{2R})-oxolan-2- &V‘ 515,2
carbonyl]pyrolidin-3-yljetansulfonamit . (s’z -
f,zgf&l.
N-{(25,3R)-2-[(2",3"-diflo[1,1'-biphenyl]-3- Y o
85 |ylimetyl]-4,4-diflo-1-[{2R}-oxolan-2- : 515,2
carbonyl]pyrolidin-3-yl}etansulfonamit r oy
T
N-{(25,3R]}-2-[(2',5'-diflo[1,1"-biphenyl]-3- - “"/*«{ i
86 |ylimetyl]-4,4-diflo-1-[{2R}-oxolan-2- 1S 515,2
carbonyl]pyrolidin-3-yl}etansulfonamit {f},{*f )
. . A
N-{(25,3R)-1-(bixycio[1.1.1]pentan-1-carbonyl}- :,,;,,,;W <153
87 |4,4-diflo-2-[(2,3", 5 -triflo[1,1-biphenyl]-3- AP ’
ylimetyl]pyrolidin-3-yi}metansulfonamit & > P
o2 (5 Fol1 b O
N-{(25,3R}-4,4-diflo-2-[(3'-flo[1,1"-Giphenyi]-3- |- T’%" o
88 |yljmetyl]-1-[{2R)-oxolan-2-carbonyl]pyrolidin-3- i%f " 4972
yiletansulfonamit Yy -
7 ?
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Béang 1-12
N-[(25,3R]}-4,4-diflo-2-[(3"-flo[1,1 -biphenyi]-3- | [f* o

2o ylimetyl]-1-(2-metyloxolan-2- @V 5112
carbonyl)pyrolidin-3-ylletansulfonamit vai thoi [j’f;;j;,*t ) ’
gian duy tri ngan hon '
N-[(25,3R)-4,4-diflo-2-[(3flo[1,1"-biphenyi]-3- | 1 .

30 yiimetyl]-1-{2-metyloxolan-2- L,-‘m;:v“ 112
carbonylipyrolidin-3-yl]etansulfonamit voi thai 3 %’b‘) ’
gian duy tri dai hon -

: 2
N-{(25,3R}-4,4-diflo-1-{(2R)-oxetan-2-carbonyl)- ,««@){ 505 1

91 |2-[{2,3',5"-triflo[1,1-biphenyl]-3- :’““alé;u !

ylimetyl]pyrolidin-3-yl}metansulfonamit A e
3
N-{(25,3R)-4,4-diflo-1-({25)-oxetan-2-carbonyl}- | . = e

92 |2-[{2,3', 5" -triflo[1,1-biphenyl]-3- "“aj‘”;“ 505,1
yl [Jpyrolidin-3-yl}metansulfonamit g
yiimetyl]pyrolidin-3-yl}metansulfonami (5*{{

| IO
N-{{25,3R}-1-(bixyclo[1.1.1]pentan-1-carbonyl}-|" r’l}} o
e g~ S T
93 |2-[{2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4- \/>(r 511,2
. [ r
diflopyrolidin-3-yljetansulfonamit 6‘*2
i,,afx
N-[(25,3R}-2-[(2,3"-diflo[1,1"-biphenyl]-3- "*/{ﬁ 4572
a4 |ylymetyl]-4 4-diflo-1-(2- ‘i‘? A ’
metylpropanoylipyrolidin-3-yl]etansulfonamit Ry
; o
rac-N-[{25,3R,45)-2-[{[1,1"-biphenyl}-3- P T%
| S

g5 ylimetyl]-4-flo-1-(2-hydroxy-2- \(j,il 435,2
metylpropanoyl)pyrolidin-3- . \r},
ylimetansulfonamit . ’:&’{.?

-
N-{(25,3R}-1-(bixyclo[1.1.1]pentan-1-carbonyl}- ,%10 5o
BT,

96 |4,4-diflo-2-[(3"-flo[1,1"-biphenyl}-3- L v 493,2

ylimetyl]pyrolidin-3-yl}etansulfonamit & ‘{%w N
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Bang 1-13
~
N-[{25,3R)-4,4-diflo-2-[(3'-flo[1,1-biphenyl]-3- ”‘“"l‘(:j 8

97 lylimetyl]-1-(2-metylpropanoyl)pyrolidin-3- \;v 4692
ylletansulfonamit :'}.,{‘“" ’
N-[(25,3R)-2-[(2,3"-diflo[1,1-biphenyl]-3- S

. ‘ [

a5 yiimetyl]-4¢,4-diflo-1-(2- ; f.m«::“ 473.2
metylpropanoyl)pyrolidin-3- ) Y}c ’
ylimetansulfonamit ' ’L’{
N-[125,3R}-1-{bixycle[1.1.1]pentan-1-carbonyl}-| , ‘wr:::i{)
4,4-diflo-2-{[2-flo-3-(6-metylpyridin-2- A e

9g Lt 4942
yiiphenyllmetyllpyrolidin-3- o K

i&- .
yilmetansulfonamit i
;»’c“;‘
N-[{25,3R)-1-(bixycle[1.1.1]pentan-1-carbonyl}- "’-’j’“‘““g\:@; .
-di A2 -fla-3-(4- idin-2- R g

100 4 4-difle-2-{[2 ﬂj: 3 {4' n-fxetyipyndm 2 ) \r’{: o 4942
yliphenyl]metylipyrolidin-3- TN 1:4-/;
yiimetansulfonamit '

(El}
N-[(25,3R)-1-(bixyclo[1.1.1]pentan-1-carbonyl}-| o

Loy |2113-14.6-dimetylpyridin-2-yl)-2- B <082
flophenylmetyl}-4,4-diflopyrolidin-3- T ‘
ylimetansulfonamit ﬁ{‘

3
N-[(25,3R)-1-(bixyclo[1.1.1]pentan-1-carbonyl)- f*;
o A .

102 2-{[3-(2,6-dimetylpyridin-4-yl)-2- ‘ :%Jt’. 508.2
fiophenyllmetyi}-4,4-diflopyrolidin-3- . )’i !
yllmetansulfonamit 6“{

e I
N-[(25,3R)-1-{bixycic[1.1.1]pentan-1-carbonyl}-| ° ":C*; 5q
4 4-diflc-2-{[2-flo-3-(6-metoxypyridin-2- U e

103 o e 510,2
yiiphenyl]lmetyllpyrolidin-3- 2 7
yiimetansuifonamit )

Oy
N-[(25,3R)-1-(2,2-dimetylpropanoyl)-4,4-diflo-2- """”‘i« i
D

104 |{[3-{4-metylpyridin-2-yl}phenylimetyl}pyroliding f?::_’z"fv:’» 480,2

3-ylletansulfonamit *@Ji;?é-/‘r
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105

M-{(25,3R]}-4,4-difla-2-[{2-flo[1,1"-biphenyl]-3-
yiimetyl]-1-[(2R}-oxolan-2-carbonyl]pyrolidin-3+
yiletansulfonamit

497,1

106

N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1 -biphenyl]-3-
yiimetyl]-1-(2-metyiprapanoyl)pyrolidin-3-
yiletansulfonamit

469,2

107

N-{(25,3R}-1-(bixyclo[1.1.1]pentan-1-carbonyl)-

2-[{[1,1"-biphenyl]-3-yijmetyl]-4,4-
difiopyrolidin-3-ylietansulfonamit

475,2

108

N-[{25,3R)-1-({bixyclo[1.1.1]pentan-1-carbonyl)-
4 4-diflo-2-{[2-(6-metyipyridin-2-
yhiphenyl]metylipyrolidin-3-yl]etansulfonamit

430,2

10¢

N-[(25,3R)-1-({bixyclo[1.1.1]pentan-1-carbonyl}- |, .+

2-{[3-(4,6-dimetylpyridin-2-yliphenyl]metyl}-
4, 4-diflopyrolidin-3-ylletansulfonamit

504,2

110

N-[(25,3R}-1-(bixycio[1.1.1)pentan-1-carbonyl}-

4 4-diflo-2-{[2-{4-metylpyridin-2-
yliphenyl]metyllpyrolidin-3-ylletansulfonamit

490,2

111

N-[(25,3R)-1-{bixyclo[1.1.1]pentan-1-carbonyl}-
2-{[3-(2,6-dimetylpyrimidin-4-yl}-2-
flephenyllmetyi}-4 4-difiopyrolidin-3-
ylimetansulfonamit

509,1

112

N-[(25,3R}-1-(bixyclo[1.1.1)pentan-1-carbonyl}-|.. '

2-{[3-(4,6-dimetylpyrimidin-2-yljphenyl]metyl}-
4 4-diflopyrolidin-3-yiletansulfonamit

505,2
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Bang 1-15

N-[(25,3R)-1-(bixycio[l.1.1]pentan-1-carbonyl}- * 95
113 |4,4-diflo-2-{[3-{6-metoxypyridin-2- N 5086,2
yliphenyllmetylipyrolidin-3-ylletansulfonamit et
N-[(25,3R)-4,4-diflo-1-{2-metylpropanoyl}-2-{[3-’ i
114 [{4-metylpyridin-2-yiiphenylimetylipyrolidin-3- - 466,2
yiletansulforamit o
o
N-[{25,3R)-2-[{[1,1-biphenyl]-3-yl)metyl}-4,4- R Y
115 |diflo-1-(2-metylpropanoylipyrolidin-3- wr 451,2
ylletansulfonamit ", e
N-[(25,3R]}-2-[(3',5-diflo[1,1 -biphenyl]-3- f
1156 Iylimetyl]-¢,4-diflo-1-{2- Ry . 5,_aH, 437,32
metylpropanoyljpyrolidin-3-yl]etansulfonamit s ,;_':}'f":
WY
N-[(25,3R)-4,4-diflo-1-(2-metylpropanayl)-2-{[3- - E
117 [(B-metylpyridin-2-yljphenyllmetyi}pyrolidin-3- et 466,2
ylletansulfonamit N ﬁ*':g
N-[(25,3R)-2-{[3-(4,6-dimetylpyridin-2- g
118 |yliphenyl]metyl}-4, 4-diflo-1-(2- : S 480,2
metylpropanoylipyrolidin-3-ylletansulfonamit
N-[(25,3R])-2-[([1,1-biphenyl]-3-ylimetyl]-4,4- -
119 |diflo-1-(2-metylpropanoyl)pyrolidin-3- k“;“)}” 4372
yllmetansulfonamit BT
LS
N-[(25,3R)-4,4-diflo-2-[(3"flo[1,1"-biphenyl]-3- |- =" 1™ .,
120 ylimetyl]-1-(Z-metylpropanoyl)pyrolidin-3- L; 453,2
ylimetansulfonamit ’; A
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121

N-{{25,3R}-4,4-difla-1-((2R)-oxetan-2-carbonyl)-|

2-[{2,2" 3"-triflo[1,1-biphenyl]-3-
ylimetyllpyrolidin-3-yi}metansulfonamit

505,1

122

N-{{25,3R]-4,4-diflo-1-[{2R}-oxetan-2-carbonyl}-| -~

2-[{2,2' 5" triflo[ 1,1 -biphenyl]-3-
yiimetyl]pyrolidin-3-yi}metansulfonamit

505,1

123

N-{{25,3R}-1-(bixycloll 1 1]pentan-1-carbonyl)-
& &-diflo-2-[(2-fla[1,1'-biphenyl]-3-
ylimetyllpyrolidin-3-yl}etansulfonamit

124

N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1-biphenyl}-3-
ylimetyl]-1-{oxetan-2-carbonyljpyrolidin-3-
yllxycloprepansulfonamit vai thai gian duy tn
ngan hon

125

N-[(25,3R)-4,4-diflo-2-[[2-flo[1,1 -biphenyl]-3-
ylimetyl]-1-{oxetan-2-carbonyllpyrolidin-3-
yllxyclopropansulfonamit vai thoi gian duy tr
dai han

495,2

126

N-{(25,3R)-4,4-diflo-2-[(2-flo[1,1 -biphenyl}-3-
ylimetyl]-1-[{ZR}-oxolan-2-carbonyl]pyrolidin-3-

Y

ylixyclopropansulfonamit

509,2

127

N-[(25,3R)-4,4-diflo-2-[{2-flo[1,1"-biphenyl})-3-
ylimetyl]-1-(2-metyloxetan-2-
carbanylipyrolidin-3-yl]metansulfonamit voi
thdi gian duy tri ngdn hon nhd HPLC

{cdt - CHIRALPAKIC (4,6 mml.D. x250 mmL, 5
um). pha déng - hexan/EtOH/dietylamin =
550/450/1 [v/v/v))

483,2
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Béang 1-17
N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1 -biphenyl]-3- e
yhimetyl]-1-(2-metyloxetan-2- b SE
carbonyl)pyrolidin-2-yllmstansulfonamit véi e
128 ith&igian duy tr dai hon nhé HPLC 483 2
{cdt - CHIRALPAKIC (4,6 mmiD. %250 mmL, 5
um). pha déng = hexan/EtOH/dietylamin =
550/450/1 (viviv))
N-[(25,3R])-2-[(2,3"-diflo[1,1"-biphenyl}-3-
yiimetyl]-4¢,4-diflo-1-(oxetan-2- )
12¢ . . 5132
carbonyl)pyrolidin-3-yllzyclopropansulfonamit e
v&i thoi gian duy tri ngan hon
N-[(25,3R}-2-[(2,3"-diflo[1,1'-biphenyl]-3- 2
ylimetyl]-4, 4-diflo-1-{oxetan-2- i o
130 . - ) LT 513,1
carbonyl)pyrolidin-3-yl]xyclopropansulfonamit b
v&i thai gian duy 4ri dai hon -
N-[125,3R)-2-[(2",3"-difla[1,1-Ciphenyl]-3-
yl)metyl]-¢,4-diflo-1-{2-
131 viimetyl] {_ ) 473,2
metylpropanoyl)pyrelidin-3-
ylimetansulfonamit
N-[(25,3R)-2-[(2",5"-diflo]1,1-biphenyl]-3- }
74 : -4 - . 1. - -.r;"V - o = ‘
132 yiimetyl]-4 4 dtfio 1 («:7. ' LR 473,2
metylpropanoyljpyrolidin-3- 5 A
yilmetansulfonamit el o
N-{(25,3R)-4,4-diflo-1-({25)-oxetan-2-carbonyl)- |1
133 |2-[{2,2",3"triflo[1,1-biphenyl]-3- 505,1
ylimetyl]pyrolidin-3-yi}metansulfaramit Ny
N-{i25,3R]-4 4-diflo-1-[{25)-oxetan-2-carbonyl)- |- 77
134 2-[(2,2',5'-triflo[1,1-biphenyl]-3- ' 505,1
ylimetyl]pyrolidin-3-yi}metansulfonamit M
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N'-[(25,3R)-4,4-diflo-2-[{2-flc[1,1-hiphenyi]-3-
ylimetyl]-1-{oxetan-2-carbonylioyrolidin-3-yl}-
N N-dimetylsulfuric diamit vdi thoi gian duy tri
ngan hon

498,1

rac-N-[{2%,3R})-2-{[2-{3,5-diflcphenyl}-1,3-
thiazol-4-yllmetyl}-4 4-diflo-1-{1-
Aydroxyxyclobutan-i-carbonyl)pyrolidin-3-
ylimetansulfonamit

137

N'-[(25,3R)-4,4-diflo-2-[(2-flc[1,1"-bipheny!)-3-
ylimetyl]-1-(oxetan-2-carbonylipyrolidin-3-yil-
N, N-dimetylsulfuric diamit vai thoi gian duy tri

dai han

495,1

138

{25,3R)-3-[{dimetylsulfamoyljaminol-4,4-diflo-
2-[12-flo[1,L-biphenyl]-3-ylimetyl]-N,N-
dimetylpyrolidin-1-carboxamit

485,2

13¢

N'-{(25,3R)-1-(azetidin-1-carbonyl)-4,4-diflo-2-
[{2-fio[1,1"-biphenyl]-3-yimetyl]pyrolidin-3-yl}-
N N-dimetylsulfuric diamit

497,2

140

N'-[(25,3R)-4,4-diflo-2-[(2-fic[1,1-biphenyl]-3-
ylimetyl]-1-(2-hydroxy-2-
metylpropanoylipyrolidin-3-yi]-N,N-
dimetylsulfuric diamit

500,23

141

N'-{(25,3R]}-1-(xyciobutancarbonyl}-4, 4-diflo-2-
[{2-fic]1,1"-biphenyl]-3-yljmetyl]pyrolidin-3-yl}-
N, N-dimetylsulfuric diamit

4596,2

142

{25,3R)-3-[{dimetylsulfamoyliamino}-4,4-diflo-

2-[{2-flo[1,1-biphenyl]-3-vl}metyll-N-metoxy-N-

metylpyrolidin-1-carboxamit

501,2

188
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Bang 1-19
N'-{{25,3R)-1-(bixycic]1.1.1]pentan-1-carbonyl}- L
4 4-diflc-2-[(2-flo[1,1-biphenyl]-3- Ao s
143 1 . . ‘ LI 508,2
ylimetyl]pyrolidin-3-yi}-N,N-dimetylsulfuric o T
diamit
N-{(25,3R}-1-(xyclopropancarbonyl]-4, 4-diflo-2- ‘ o =00 8
144 |[{2,3',5-triflo]1,1'-bipheny!]-3- ' o
ylimetyllpyrolidin-3-yl}etansulfonamit o
N“[(25,3R)-4,4-diflo-2-[(2-flo[1,1-biphenyl}-3- |1
Hmetyl]-1-(1-hydroxyxyclobutan-1-
145 |Y1Imetvll-1-{L-hydroxyxyclobutan . U 5122
carbanylipyrolidin-3-yl]-N,N-dimetylsulfuric - T
diamit oy
N-{(25,3R])-4 4-diflo-1-{2-metylpropanoyl)-2- E_E o
146 |[(2,3'5"triflo[1,1"-biphenyl]-3- k! 505,2
ylimetyllpyrolidin-3-yl}etansulfonamit ‘ ) T
N-{{25,3R]-4,4-diflo-1-(2-metylpropanoyl)-2- phesh .-
147 |[12,2",5"-triflo[1,1"-biphenyl]-3- L(i,*'~ = 505,2
ylimetyl]pyrolidin-3-yl}etansulfonamit ‘ }7 N
N-{(25,3R]-4 &-diflo-1-{2-metyipropanoyl)-2- P
148 |[{2,2",3 triflc][1,1'-bipheny!]-3- o 505,2
yiimetyl]pyrolidin-3-yi}etansulfonamit
N'-[(25,3R)-4,4-diflo-2-[(2-flo[1, 1"-biphenyl]-3- | == @ =
s e
149 |ylimetyl]-1-(2-metylpropanoyl)pyrolidin-3-yi]- Hr v 484,2
N,N-dimetylsulfuric diamit e
N-[(25,3R)-1-(2,2-dimetylpropanoyl)-4,4-diflo-2{ [T
- -3-{&-m yridin-2- h r""f’:zsﬁu“_
150 {2 f%o 3+ rretyipfrzr.jhz? 2 B £34.2
yliphenyllmetylipyrolidin-3- v o T
ylimetansulfonamit b Y

189
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190/274

151

dimetylpyrimidin-2-yl)-2-flophenyl]metyl}-4 4-
kd%ﬁapymiidm-&ylémetansuEfonam%’z

N-[{25,3R)-1-(2,2-dimetylgropanayl)-2-{[3-(4,6- | .

N-[{25,3R)-4,4-diflo-2-[{2-flo[1,1 -biphenyl]-3-
yhimetyl]-1-(2-metyloxetan-2-
carbonyl)pyrolidin-3-yl]etansulfonamit voi thoi
gian duy tri ngan hon nhd SFC

{cot - CHIRALPAXIC (4,6 mmiD. x150 mmL, 5
umj. phadong = cacbon
kdiGKit!{MeOﬁ,’dE&t‘y%arﬁin} = 1000/1) =750/250
{v/vl]

4972

N-{(25,3R)-4,4-diflo-1-{oxetan-2-carbonyl)-2-
[12,3,5"triflo[1, 1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit
v thoi gian duy tri dai hon

5311

154

dimetylpyridin-2-yl}-2-flophenylimetyl}-4 4-
diflopyrolidin-3-ylimetansulfonamit

N-[{25,3R])-1-(2,2-dimetylpropanoyl}-2-{[3-(4,6- | __-

CF,COOH

4982

155

{[2-flo-3-(6-metylpyridin-2-
yiiphenyl]metylipyrolidin-3-
yiimetansulfonamit

i

i)
1

N-[(25,3R)-1-(2,2-dimetyloropanoyl)-4,4-diflo-2- .

K
§ %
o 5

CF5COOH

4842

156

N-{{25,3R])-4,4-diflo-1-{oxetan-2-carbonyl)-2-
[12,2",5"-triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yllxyclopropansulfonamit
voi thi gian duy tri dai hon

5311

190
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191/274

N-{(25,3R]-&, é-—diﬂo—i-{oxetan-z-carbonyl'}-z-
(2,27 5 -triflc]1, " -biphenyi]-3
yhimetyllpyrolidin-3-yi }xydoprﬂpaﬁwiforam
v&i thi gian duy tri ngan hon

531,1

158

N-[{25,3R)-2-[({2,3-diflo[1,1-biphenyl]-3-
ylimetyl]-4 4-diflo-1-{2-metyloxetan-2-
carbanylipyrolidin-3-yllmetansulfonamit vdi
thoi gian duy tri dai hon

501,2

15¢

N-{(25,3R}-4 4-diflo-1-{oxetan-2-carbonyl)-2
[2,2",3"triflc[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit
v&i thoi gian duy tri dai hon

160

N-[{25,3R)-2-[(3",4"-diflo[1,1'-biphenyl]-3-
ylimetyl]-4, é-diflo-1-(2-
metylproganoyljpyrolidin-3-
yllmetansulfonamit

471,2

151

N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1'-biphenyl}-3-
ylimetyl]-1-(2-metyloxetan-2-
carbonyl)pyrolidin-3-ylletansulfonamit vai thoi
gian duy tri dai hon nhd SFC {cdt - CHIRALPAK
C{4,6 mmlD. <150 mmL, 5 um). pha

déng : cachon dicxit/(MeOH/dietylamin] =
1000/1) =750/250 {v/v})

4972

182

N-{{25,3R)-4,4-diflo-1-{oxetan-2-carbonyl)-2
§{2 5'-triflo[1,1'-biphenyl]-3

metyi]pyrehdm-?; w}xyclopropansuifenamit
vé’i thdi gian duy tri ngdn hon

5312

191
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1e3

N-[(25,3R}-2-[(2,3"-diflo[1,1'-bip
ylimetyl]-4,4-diflo-1-(2-
metylpropanoyljpyrolidin-3-

henyl}-3-

yllxyclopropansulfonamit

F
W
W
(RN

164

N-[(25,3R]}-2-[(2,3"-diflo[1,1 -biphenyl}-3-
yiimetyl]-4 4-diflo-1-{2-metyloxetan-2-
carbonylipyrolidin-3-yl]metansulfonamit vi
thoi gian duy tri ngdn hon

501,1

165

12,23 triflc[1,1"-biphenyi]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit
v&i thoi gian duy tri ngan hon

5311

166

N-{(25,3R}-4 4-diflo-1-(2-metylpropanoyl)-2-
[12,3",5 triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit

517,2

167

N-{(25,3R}-4,4-diflo-1-{2-metylpropanoyl)-2-
[iz,2',5"-triflo[1,1" -biphenyl]-3-

!

ylimetyllpyrolidin-3-yi}xyclopropansulfonamit

517.1

168

N-{{25,3R])-4 4-diflo-1-{2-metyipropanoyl)-2-
[12,2",3"-triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit

517,2

N-[(25,3R)-2-[(3",5"-diflo[1,1-biphenyl]-3-
ylimetyl]-¢,4-diflo-1-{oxetan-2-
carbonyl)pyrolidin-3-yl]xyclopropansulfonamit
v&i thai gian duy tri ngdn hon

192
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170

N-[(25,3R)-2-[(3",5"-diflo[1,1 -biphenyl]-3-
yhimetyl]-4,4-diflo-1-{oxstan-2-
carbonylipyrolidin-3-yl]xyclopropansulfonamit
v&i thai gian duy tri dai hon

L
e
(¥A)
[$S]

171

N-[(25,2R)-4,4-diflo-2-[{2-flo[1,1"-biphenyl]-3-
ylimetyl]-1-(2-metylpropanoyl)pyrolidin-3-
yllxyclopropansulfonamit

481,2

172

N-[(25,3R)-2-[(2",5-difio[1,1-biphenyl]-3-
ylimetyl]-4, 4-diflo-1-{oxstan-2-
carbonyl)pyrolidin-3-ylletansulfonamit voi thai
gian duy tri ngan hon

501,1

173

N-[(25,3R)-2-[(2",5-difio[1,1-biphenyl]-3-
ylimetyl]-4, 4-diflo-1-{oxstan-2-
carbonylpyrolidin-3-ylletansulfonamit voi that
gian duy tri dai hon

501,1

174

N-[(25,3R)-2-[(2',3"-diflo[1,1"-Biphenyl}-3-
ylimetyl]-4,4-diflo-1-{oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit vdi thai
gian duy tri ngan hon

501,2

175

N-[(25,3R})-2-[{2",3"-diflo[1,1"-Eiphenyl}-3-
ylimetyl]-4, 4-diflo-1-{oxstan-2-
carbonyl)pyrolidin-3-ylletansulfonamit vai thoi
gian duy tri dai hon

501,2

178

N-[(25,3R)-1-{2,2-dimetylpropanoyl)-4,4-diflo-24 :

{[2-flc-3-(&-metylpyridin-2-
yhiphenyllmetyllpyrolidin-3-yl]etansulfonamit

498.2

193
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177

N-[(25,3R)-1-(2,2-dimetyipropanoyl}-4,4-diflo-24 vy

{[2-flo-3-{B-metylpyridin-2-
yliphenyllmetylipyrolidin-3-ylletansulfonamit

498,2

N-[(25,3R)-1-(2,2-dimetylpropanoyl}-2-{[3-(4,6- M

dimetylpyridin-2-yl}-2-flophenylimetyl}-4 4-
diflepyrolidin-3-ylletansulfonamit

512,2

179

N-[(25,3R)-1-(2,2-dimetylpropancyl)-2-{[3-(4,6- | .

dimetylpyrimidin-2-yl}-2-flophenyllmetyli-4,4-
diflopyrolidin-3-ylistansulfonamit

180

W-[(25,2R)-2-[([1,1-biphenyl]-3-yljmetyl}-4,4-
diflo-1-{oxetan-2-carbonyl)pyrolidin-3-
ylIxyclopropansulfonamit vai thai gian duy tr
ngan hon

4772

181

N-[(25,3R)-2-[{[1,L-biphenyl]-3-yljmetyll-4,4-
diflo-1-(cxetan-2-carbonyl)pyrolidin-3-
yllxyclopropansulfonamit vai thai gian duy tri
dai hon

477,2

182

N-{(25,3R}-4, 4-diflo-1-{2-metylpropanoyl)-2-
[t2,3",5 -triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}metansulfonamit

439,2

183

N-{(25,3R})-4 &-diflo-1-{2-metylgropanoyl)-2-
[t2,2",3 triflo[1,1'-biphenyl]-3-
ylimetyl]gyrolidin-3-yl}metansulfonamit

4911

124

viimetyllpyrolidin-3-yl}metansulfonamit

N-{(25,3R]-4, 4-diflo-1-{2-metylpropanoyl)-2-
[12,2" 5" triflc[1, 1" -biphenyl]-3-

194
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Béang 1-25
N-{(25,3R)-2-[(2,2"-diflo[1,1'-biphenyl]-3- T e
185 |yl)metyl]-4, 4-diflo-1-[{2R}-oxolan-2- o 515,2
carbonylpyrolidin-3-yljetansulfonamit ; \{:*‘-"(“
N-[(25,3R)-2-[(2,2-diflo]1,1-biphenyl}-3- T @ 5 a
186 |yl)metyl]-4 4-diflo-1-(2- e 487,2
metylpropanoylipyrolidin-3-ylletansulfonamit i’j‘,{ﬂ,’a S
[N-[(25,3R)-2-[(2,2"-diflo[1,1"-biphenyl]-3- o
ylimetyl]-4,4-diflo-1-{oxstan-2- et
1a7 (YImetll-as-diflo-d | , R . 501,2
carbonylipyrolidin-3-ylletansulfonamit véi thoi T
gian duy tri ngan hon e
N-[(25,3R)-2-[(2,2"-diflo[1,1 -biphenyl]-3- >
i W e A § o "‘;)—3
158 ylimetyl]-¢,4 d.xﬂ'a 1-{oxstan 2’ o ¢ s 5011
carbonyljpyrolidin-3-ylletansulfonamitvdithdi | | ™7
gian duy tri dai hon vt
N-[(25,3R)-2-[(2,3 -diflo[1,1 -biphenyl]-3- ) ,,E,,_{,j Se
ylimetyl]-4,4-diflo-1-{2-metyloxetan-2- R
189 vlimetyl] o {‘ 4 L Y, 515,2
carbonylipyrolidin-3-ylletansulfonamit vai thai SN
gian duy tri dai hon
N-[(25,3R}-2-[(2,2"-diflo[1,1"-biphenyl-3- 1; .
190 ylimetyl]-4,4-diflo-1-{2- P H;‘f': 2595
metylpropanoylipyrelidin-3- s \t“"‘/:"g‘ ’
He
ylixyclopropansulfonamit <
N-[(25,3R)-2-[(2,2"-diflo[1,1-biphenyl]-3-
181 ylimetyl]-¢, 4-diflo-1-{oxetan-2- “ ‘ ’z"“!'e - 513,2
carbonylipyrolidin-3-yl]xyclopropansulfonamit v NS F
v&i thoi gian duy tri dai hon c
N-[(25,3R)-2-[(2,2"-diflo[1,1 -biphenyl}-3- TR e
. L T
limetyl]-¢, &-diflo-1-{oxetan-2- L.t
192 | tv]‘ o ( ) NN 513,2
carbonylipyrolidin-3-yl]xyclopropansulfonamit PR
v&i thi gian duy tri ngan hon o
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193

N-{(25,3R]}-4,4-diflo-2-[(2-flo[1,1"-biphenyl]-3-
ylimetyl]-1-[(25)-oxolan-2-carbonyl]pyrolidin-3-
yiimetansulfonamit

kY
0
%]

154

N-[(25,3R)-2-[(2,3-diflo[1,1-biphenyl}-3-
ylimetyl]-4,4-diflo-1-[2-metyloxetan-2-
carbonyljpyrolidin-2-yl]etansulfonamit v&i thai
gian duy tri ngan hon

185

rac-N-{{25,3R,4R)-4-flo-1-{2-hydrowxy-2-
metylpropanoyl)-4-metyl-2-[(2,3",5 -triflo[1,1"-
biphenyl]-3-ylimetyl]pyrolidin-3-
yiimetansulfonamit

126

N-[(25,3R)-2-[(3"-clo-2-flo[1,1-biphenyl]-3-
yiimetyl]-4, 4-diflo-1-(2-
metylpropanoyljpyrolidin-3-
ylImetansulfonamit

489,2

137

N-{{25,3R}-1-{bixyclo[l.1.1]pentan-1-carbonyl)-
4 &-diflo-2-[(2,2",3 -triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yijmetansulforamit

515,2

138

N-{(25,3R})-1-(bixycloll.1.1]pentan-1-carbonyl)- ;

4 4-diflo-2-[(2,2",5"-triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-ylimetansulfonamit

515,2

N-{(25,3R}-1-(bixyclo[1.1.1]pentan-1-carbonyl)-| ™7

2-[12,2'-diflo[1,1-biphenyl]-3-ylimetyl]-4,4-
diflopyrolidin-3-ylletansulfonamit

511,2

196
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200

N-{{25,3R)-1-{bixy<ic]l.1.1]pentan-1-carbonyl)-
& &-difle-2-[(2,2",5 -triflo{1,1"-biphenyl]-3-

vlimetyl]oyrolidin-3-yiletansulfonamit

L
2
L
()

201

N-{(25,3R)-1-{xyclopropancarbonyl]-4,4-diflo-2-
(2,2’ 5"-triflo]21,1 -bipheﬂw}- -

yhimetyl]lpyrolidin-3-yl}etansulfonamit

202

N-{{25,3R}-1-(xyclopropancarbonyl}-2-1{2,3'-
dific[l, 1 -biphenyl]-3-ylimetyl]-4,4-
difiopyrolidin-3-ylletansulfonamit

N-{i25,3R}-1-(bixycio[1.1.1]pentan-1-carbonyl}-
& a-difle-2-[(2,2",3 -triflo[1,1-biphenyl]}-3-
ylimetyl]lpyrolidin-3-yi}etansulfonamit

5

[

9,1

204

N-{(25,3R}-1-(xyclopropancarbonyl)-4,4-diflo-2-
12,23 trifio[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}stansulfonamit

503,2

205

N-{{25,3R})-1-{xyclopropancarbonyl}-4,4-dific-2-] =7 7

[{2-flo[1,1'-bipheny!]-3-yljmetyllpyrolidin-3-
ylletansulfonamit

467,2

208

N'-[(25,3R)-4,4-diflo-2-[{2-flo[1,1-biphenyl}-3-

yiimetyl]-1-(3-hydroxy-2,2-
dimetylpropanoyljpyrolidin-3-yl}-N,N-
dimetylsulfuric diamit

514,2

207

N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3-
ylimetyl]-4-flo-1-(2-hydroxy-2-
metylprosanovyljpyrolidin-3-yl]etansulfonamit

197
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Bang 1-28

N-[(25,3R 45}-2-[(2,3"-diflo[1, 1" biphenyl}-3- [y o

208 lylimetyl]-&-flo-1-{1-hydroxyxyclobutan-1- 5 \'?’ 4971
carbonylipyrolidin-3-ylletansulfonamit oy
N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3- T oy

209 |ylimetyl]-4-flo-1-(2-metylpropanoyl)pyrolidin-34 :ilw‘"m’ 469,2
ylletansulfonamit W
{25,3R,45)-2-[12,3 -diflo[1,1'-biphenyl]-3- SR LT

210 |ylymetyl]-3-[{etansulfonyllamina]-4-flo-N N- ) \5‘ 470,2
dimetylpyrolidin-1-carboxamit Y

E':‘m'

N-{(25,3R,45)-1-(azetidin-1-carbonyl)-2-[{2,3'- !ij o

211 |diflo]1,1"-biphenyl]-3-ylimetyl]-4-flopyrolidin-3- ' \‘?‘ ' 4822
ylletansulfonamit Dl

y | EEYY

N-{(25,3R,45)-1-(xyclopropancarbonyi)-2-[{2,3'- | "™ Y el

212 |diflo]l, 1 -biphenyl]-3-ylimetyl]-4-flopyrolidin-3- ' \‘;é 467,2
ylletansulfonamit mo

- I

N-{(25,3R,45)-1-(bixyclo[1.1.1]pentan-1- S S BT

213 |carbonyl)-2-[(2.3'-diflc[1,1" -biphenyl]-3- ' *;'f.}'f, """"" 493,2
ylimetyl]-4-flopyrolidin-3-yliztansulfonamit s a
N-{(25,3R,45)-2-[{2,3"-diflo[1,1-biphenyl]-3- e (™ oo

214 |yl)metyl]-4-flo-1-[{2R}-oxolan-2- ' \f;, 497,3
carbonyl]pyrolidin-3-yl}etansulfonamit g o
N-{(25,3R,45)-2-[{2,3"-diflo[1,1-biphenyl]-3- s o Y

215 lylimetyl)-4-flo-1-[(25)-oxclan-2- R 4973
carbonyl]pyrolidin-3-ylletansulfonamit R

198
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Béang 1-29
N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3-

S1e ylimetyl]-¢-flo-1-{oxetan-2-carbonyl)pyrolidin- 4532

o 3-yl]etansulfonamit véi thai gian duy tri ngan - -
hon
N-[(25,3R 45}-2-((2,3"diflo[1,1biphenyl]-3- |7 o

217 ylimetyl]-¢-flo-1 {x?xetxa‘n 2 ‘ afbonyl}py:'o 15 n \,, 4832
3-ylletansulfonamit vai thoi gian duy tri da ey
hon )
N-[(25,3R)-2-[(2,3'~diflo[1,1-biphenyl}-3- P

218 |ylimetyl]-1-(3,3-difloxyclobutan-1-carbonyl)- : Lj‘,* 533,3
4, 4-diflopyrolidin-3-yl]etansulfonamit A
N-{{25,3R}-1-(3,3-difloazetidin-1-carbonyl)-2- - ”’f,x e,

218 |1{2,3'-diflo[1,1"-bipheny!]-3-yljmetyl]-4,4- UL 536,4
difiopyrolidin-3-yli=tansulfonamit "*‘vﬂ:: N
N-{(25,3R,45)-4-Flo-1-(2-hydrony-2- ko

220 metylpropanoyl)-2-[(2,3",5-triflo[1,1" -biphanyil4 ‘f}u;., 5, 503,4

NN et
3-yl)metyl]pyrolidin-3-yl}etansulfonamit S
N-{{25,3R,45}-4-flo-1-(2-hydroxy-2- v BT

221 |metylpropanoyl}-2-[(2,2',5"-triflo[1,1"-biphenyl]{ R 503,4
3-ylimetyl]pyrolidin-3-yljetansulfonamit el
N-{{25,3R 45}-4-fle-1-(2-hydroxy-2- i ~,

222 |metylpropanoyl}-2-[{2,2" 3" -triflo]1, 1"-biphenyi]4 503,4
3-ylimetyl]pyrolidin-3-ylletansulfonamit

£eey ;ZP‘»}
N-{{25,3R)-1-(xyclobutancarbonyl)-4,4-diflo-2- | ==""¢ ) N
e 5

223 |[{2-flo[1,1"-biphenyl]-3-yl)metyl]pyrolidin-3- ! '*\T,!\,‘f; 4814

ylletansulfonamit P

199
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Béang 1-30
¥
f”j'
(rac-M-{{25,3R,45}-4-flo-1-{2-hydroxy-2- R
; ) _A e T 1 E_gos a_ |J"F-"’*"$’ "{;‘l’s’;
994 {ﬁfetvlprpp‘amgylb 4 met'gl E Fiz,.ﬂ 5'-triflof1,1 | » l\r ! im 503.4
biphenyl]-3-ylimetyl]pyrolidin-3- :;;-,_ s H,
yl}metansulfonamit -®
i ¢
IN-[i25,3R)-2-[(2,3"-diflo[1,1"-bighenyl]-3- ro ‘“"": . —
' . , g i
225 Iyiimetyl]-4,4-diflo-1-{|1r,35)-3-floxyclobutan-1- S
|carbonyl)pyrolidin-3-vl]etansulfonamit ! ”’-‘Zﬂ,ﬁ'«w“'-‘ N
(=]
o 1
N-[{25,3R)-2-[(2,3"diflo[1,1"biphenyll-3-  |~owhem o
; £ =0
226 |ylimetyl]-4,4-diflo-1-((1s,3R}-3-floxyclobutan-1- ' i 515,2
|\carbonylipyrolidin-3-ylletansulfonamit r“'..‘es.g“- N
i”bf“';'i i
|{25,3R)-3-[{etansulfonyljamine]-4,4-diflo-2-[|2- | =" jj” J oS
| 227 |fio]1,1-hiphenyl]-3-ylimetyl]-N,N- ¥ L_,_q,L'g; 270,4
dimetylpyrolidin-1-carboxamit "’U:H _ﬁ:“ -
LY
N-{i 25,3R}-1-lazetidin-1-carbonyl}-4.4-diflo-2- | ™ }_,:ﬁ;y e
228 |[i2-flo[1,1"-biphenyl]-3-yljmetyl]pyrolidin-3- F "w*'[‘*é’:, 482 4
Ivlletansulfonamit Oon- 'g”"'
| T

?N-[[’,ES,ER,%]-4~ﬂ0-2-['[Z-HB[LI'"-hipahemylﬁ-E- "L B 2e

‘ F o g S
229 |yl)metyl]-1-{2-hydroxy-2- T 4574
imetylproganoyljpyrolidin-3-yl]etansulfenamit :iff"‘ﬁ“f

, N-[125,3R,45)-2-[[2,2"-diflo[1,1"-biphenyl]-3-
230 [yl)metyl]-2-flo-1-{2-hydroxy-2- "*r‘KfF 4855
metylpropanoyl)pyrolidin-3-yl]etansulfonamit “ﬂ‘{y‘j;ﬁ'-vi

£
IN-{(25,3R,45)-1-{bixyclo[1.1.1]pentan-1- S T
231 |carbonyl)-2-[(2,3"diflo]1,1"-biphenyl]-3- S G 479,4
ylimetyl]-4-flopyrolidin-3-yl}metansulfonamit S } -
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Béang 1-31
N-[(25,3R,45)-2-[(2,3'-diflo[1,1"-biphenyl]-3-

232 lylimetyl]-4-flo-1-{2-metylpropanoyl)pyrelidin-34 4554
ylimetansulfonamit * Wy
N-{(25,3R,45})-1-{xyclopropancarbonyl}-2-[{2,3'- 3

233 diflo[1,1-biphenyl]-3-yl)metyl]-4-flopyrolidin-3- R 453 4
ylimetansulfonamit [
{25,3R)-3-[letansulfonyljamino]-4,4-diflo-2-[(2- ; 3o,

234 [fic]l,1"-bipheny!]-3-ylimetyl]-N-metoxy-N- i f‘f{’« 456,4

- " % F
metylpyrolidin-1-carboxamit i : S F
N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3- i
limetyl]-4-flo-1-{2-hydroxy-2-

235 | ] , \ yeroEy 471,4
metylpropanaoy!ipyrelidin-2- )

vl imetansulfonamit ‘,
N-{{25,3R,45)-1-(xyclopropancarbony!}-4-flo-2- | - j""i" Y

236 |[{2,3",5'triflo[1,1"-biphenyl]-3- &, ) 4854

ylimetyl]pyrolidin-3-yl}etansulfonamit N ‘f,‘f D
| ZL
N-{(25,3R 45})-1-(xyclopropancarbonyl}-4-flo-2- [+ 777 T e

237 |[(2,2,3"triflo[1,1'-biphenyl]-3- R 485,4
ylimetyl]pyrolidin-3-yl}etansulfonamit fat ,{*—‘
N-{{25,3R, 45}-1-{xyclopropancarbonyl}-4-fio-2- |+~ 1 e

238 |[(2,2,5' -triflo[1,1"-biphenyl]-3- UL 485,4
ylimetyl]pyrolidin-3-yi}etansulfonamit A va

.
N-{(25,3R 45)-1-(xyclopropancarbonyl}-4-fio-2- | © T o .
232 |[{2-flo]1,1'-biphenyl]-3-ylimetyl]pyrolidin-3- ) \ﬂ;"- 4494
N
ylietansulfonamit LR

201
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240

N-{{25,3R 45)-4-flo-1-{2-hydroxy-2-
metylpropanoy!)-2-[(2,3",5 -triflc][1, 1"-biphenyi]-
3-ylimetyllpyrolidin-3-ylmetansulfonamit

241

N-{{Z5,3R,45)-4-flo-1-(2-hydrowy-2-
metylpropanoyl)-2-1(2,2,3"-triflo[1, 1'-biphenyl]
3-ylimetyl]pyrolidin-3-ylimetansulfonamit

489,4

242

N-{(25,3R,45)-4-flo-1-{2-hydroxy-2-
metylpropanoyl)-2-[{2,2",5"-triflo[1,1'-biphenyl]4
I-ylimetyl]pyrolidin-3-ylimetansulfonamit

4894

243

N-[{25,3R,45)-4-flo-2-[{2-flo[1,1 -biphenyl}-3-
ylimetyl]-1-(2-hydroxy-2-
metylpropanoylpyrolidin-3-
yiimetansulfonamit

453,4

244

N-[(25,3R,45)-2-[(2,2"-diflo[1,1-biphenyl]-3-
ylimetyl]-4-flo-1-{2-hydroxy-2-
metylpropanoylpyrolidin-3-
ylimetansulfonamit

4714

245

N-[(25,3R}-2-[{3"-clo-2,5 -diflo[1,1"-biphenyl]-3-
ylimetyl]-1-{xyclopropancarbonyl]-4 4-
diflopyrolidin-3-ylimetansulfonamit

503,1

246

N-[(25,3R)-4,4-diflo-2-{[2-flo-3-{6-metylpyridin-
2-yllphenyllmetyl}-1-{1-metylxyclopropan-1-
carbonylpyrolidin-3-ylletansulfonamit

496,2

247

N-[(25,3R)-4,4-diflo-2-{[2-flo-3-(4-metylpyridin-
2-yllphenylimetyl}-1-{1-metylxyclopropan-1-
carbonylipyrolidin-3-yl]etansulfonamit

496,1
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Béang 1-33
N-[(25,3R)-2-[(3'~clo-2,5'-diflo[1,1-biphenyl]-3- |a .
248 ylimetyl]-1-(xyclopropancarbonyl)-4 4- 519,1
diflopyrolidin-3-ylietansulfonamit
i
N-[(25,3R}-2-[(3"-clo-2,2'-diflo[1,1"-biphenyl]-3- |* ™y
249 ylimetyl]-1-(xyclopropancarbonyl}-4,4- . \; 519,1
diflopyrolidin-3-yl]etansulfonamit »_{*‘* s
N-[(25,3R)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3- .
250 ylimetyl]-1-{xyclopropancarbonyi]-4,4- \,“ 437,1
diflopyrolidin-3-yllmetansulfonamit A
o
N-[(25,3R)-2-[{S"-clo-2,2'-diflo[1,1-biphenyl]-2- [=7 7
251 ;metyl} -(xyclopropancarbonyi}-4,4- " \;, 519,1
diflopyrolidin-3-ylietansulfonamit 5
Iy
N-[(25,3R)-2-[(5"-clo-2,2"-diflo[1,1-biphenyl]-3- | = 7 v
252 |ylimetyl]-1-(xyclopropancarbonyl}-4 4- :\ 9 505,1
diflopyrolidin-3-ylimetansulfonamit e
N-[(25,3R)-2-[(3"-clo-2,2"-diflo[1,1-biphenyl]-3- |~ .
253 lyl)metyl]-1-(xyclopropancarbonyl}-4 4- . 505,1
diflopyrolidin-3-ylimetansulfonamit . Mo
0
N-[(25,3R)-2-[(3"-clo-2-flo[1,1"-biphenyl]-3- R
254 |yl)metyl]-1-(xyclopropancarbonyl)-4,4- " 5 g 501,1
diflopyrolidin-3-ylletansulfonamit '
N-[(25,3R)-2-{[3-(4,6-dimetylpyrimidin-2-yl}-2- | .
henylimetyl}-4,4-difio-1-(1- FNYR L
255 flophenylimetyl}-4, 4-difio-1-(1 B A 5 5112
metylxyclopropan-1-carbonyljpyrolidin-3- ' k,:“
ylletansulfonamit el
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Béang 1-34
etyl (25,3R})-2-[(2,3-diflo[1, 1 -biphenyl]-3- -

256 |ylimetyl]-3-[(etansulfonyl)amina]-4,4- e 487,2

diflopyrolidin-1-carboxylat o
L1
N-{(25,3R}-1-butanoyl-2-[{2,3-diflc[1,1- s -

257 |biphenyll-3-ylimetyl]-4,4-diflopyrolidin-3- " L’; 437,4
ylietansulfonamit werg
N-{{25,3R}-1-(2-xyano-2-metylpropanoyl}-2- st )

258 |[(2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4,4- 510,2
dificpyrolidin-3-ylietansulfonamit
N-[(25,3R)-2-[(3"-clo-2-fla[1,1-biphenyl]-3- S R
Hmetyl]-4,4-diflo-1-{oxstan-2- "X T?i‘”‘

259 | V}, o { o L 503,4
carbonyl)pyrolidin-3-yllmetansulfonamit voi S
th&i gian duy tri ngan hon
N-[(25,3R)-2-[(2"-clo-2-flo[1,1-biphenyl]-3- D L
Himetyl]-4,4-diflo-1-{oxetan-2- U o

R R L T 503,4
carbonyl)pyrolidin-3-yllmetansulfonamit vai ST
thé&i gian duy tri dai hon N

{;1,‘3‘5‘#'
N-[(25,3R}-2-[(5'-clo-2,2'-diflo[1,1-biphenyl]-3- |« )
| -4,4-diflo-1- -2- "1

- y%;met’yi]‘ , d.tﬂ‘o 1-{oxstan-2 o Y 5213
carbonylipyrolidin-3-ylJmetansulfonamit v&i et
th&i gian duy tri ngdn hon -

{",f'u{,
e SO S
N-[(25,3R)-2-((5™-clo-2,2"-diflo[1,1-biphenyl]-3- |7 7 7 = |
ylimetyl]-¢,4-diflo-1-(oxstan-2- R
26 [YImetyl ( ey 521,3

carbonyljpyrolidin-3-ylJmetansulfonamit w&i
thai gian duy tn dai hon
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263

N-[(25,3R)-2-[(3"-clo-2,2'-diflo[1,1-biphenyl]-3- |

yiimetyl]-¢, &-diflo-1-(oxstan-2-
carbonylipyrelidin-3-yllmetansulfonamit v&i
théi gian duy tri ngdn hon

284

N-[{25,3R)-2-[(3"-clo-2,2"-diflo[1,1'-biphenyl]-3-
yiimetyl]-4, &-diflo-1-{oxstan-2-
carbonylipyrolidin-3-yllmetansulfonamit vii
thai gian duy tr dai hon

N-[(25,3R}-2-[(3"-clo-2,5"-diflo[1,1’-bighenyl]-3-
yiimetyl]-4,4-diflo-1-{oxetan-2-
carbonyl)pyrolidin-3-yl]lmetansulfonamit voi
thai gian duy tri ngan hon

5213

266

N-[125,3R)-2-[(3"-clo-2,5"-diflo[1,1-biphenyl]-3-
yiimetyl]-4,4-diflo-1-{oxetan-2-
carbonylipyrolidin-2-yllmetansulfonamit v&i
thi gian duy tri dai hon

N-[(25,3R)-2-[(3"-clo-2-flo[1,1"-biphenyl]-3-
yiimetyl]-4,4-diflo-1-{oxstan-2-
carbonyljpyrolidin-3-ylletansulfonamit vai thai
gian duy tri ngdn hon

517.4

288

N-[{25,3R)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3-
ylimetyl]-4,4-diflo-1-{oxetan-2-
carbonyljpyrolidin-3-ylletansulfonamit v&i thai
gian duy tri dai hon

5174

(]
h
O

rac-N-[{25,3R}-2-{[2-{3,5-difloghenyl}-1,3-
thiazol-4-yl)metyl}-4 4-diflo-1-{2-hydroxy-2-
metylpropanoy!)pyrelidin-3-ylletansulfonamit

510,2

205
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270

rac-N-[{25,3R)-2-{[2-(3,5-diflcghenyl)-1,3-
thiazol-4-yllmetyli-4 4-diflo-1-{1-
nydroxyxyclobutan-L-carbonylipyrolidin-3-
yiletansulfonamit

5221

rac-N-{{25,37,4R)-4-flo-1-{2-hydroxy-2-
metylpropanoyl)-4-metyl-2-[(2,3",5"-triflo[1,1-
bighenyll-3-ylimetyllpyrolidin-3-
ylletansulfonamit

517,2

272

N-{(25,3R]}-4 4-diflo-1-[1-hydroxyxyclobutan-1-
carbonyl)-2-[(2.3°,5-triflo]1, 1 -biphenyl]-3-
ylimetyl]oyrolidin-3-viletansulfonamit

531,2

273

N-[(25,3R)-2-[(2,3"-diflo[1,1 -biphenyl]-3-
yiimetyl]-4,4-diflo-1-{1-hydroxyxyclcbutan-1-
carbonylipyroiidin-3-ylletarsulfonamit

274

N-{(25,3R}-4,4-diflo-1-{1-hydroxyxyciobutan-1-
carbonyl}-2-[(2,2°,3 -¢riflo[1, 2 -biphenyl}-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit

5332

275

N-[{25,3R)-4,4-diflo-2-[{2-flo-3"-metyl[1,1-
biphenyll-3-ylimetyl]-1-{1-hydroxyxyclobutan-
1-carbonylipyrolidin-3-ylletansulfonamit

511,2

276

N-[(25,3R)-2-[(2,2'-diflo-3 -metyl[1,1-biphenyl]-{ .

3-ylimetyl]-4,4-diflo-1-{1-hydroxyxyclobutan-1-
carbonylipyrolidin-3-yl]etansuifonamit

529,2

277

N-[(25,3R)-4,4-diflo-2-[{2-flo-3"-metyl[1,1'-
biphenyll-3-ylimetyl]-1-(oxetan-2-
carbonylipyrolidin-3-yl]letansulfonamit va&i thoi
gian duy tri ngan hon

497,2

206
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(]
~J
o

N-[(25,3R)-2-[(2,2"-diflo-3"-metyl[1,1-biphenyl]-| -

3-ylimetyl]-4,4-diflo-1-{oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit vai thoi
gian duy tri ngan hon

272

N-[(25,3R)-4,4-diflo-2-[{2-flo-3"-metyl[1,1-
bighenyl}-3-ylimetyl]-1-[cxetan-2-
carbonylipyrolidin-3-ylletansulfonamit voi thai
gian duy tri dai hon

4972

280

N-[(25,3R)-2-[(2,2'-diflo-3"-metyl[1,1-biphenyl]-{ <"1

3-ylimetyl]-4,4-diflo-1-{oxetan-2-
carbonylipyrolidin-2-ylletansulfonamit vdi thai
gian duy tri dai hon

515,2

281

N-[(25,3R}-2-{[3-(4,6-dimetyipyridin-2-yl}-2-
flophenylimetyi}-4 4-diflo-1-{1-
metyleyclopropan-1-carbonyl}pyrolidin-3-
ylletarsulfonamit

510,2

282

125,3R)-3-[{etansulfonyliamino]-4,4-diflo-N,N-
dimetyl-2-[{2,3",5 -triflo[1,1 -biphenyl]-3-
ylimetyl]pyrolidin-1-carboxamit

506,2

N-{{25,3R}-1-(azetidin-1-carbonyl)-4 4-diflo-2-
[t2,3", 5 triflo[1,1'-biphenyl]-3-
ylimetylloyrolidin-3-yl}etansulfonamit

518,2

224

{25,3R])-3-[{etansulfonyljamino]-4,4-diflo-2-[(2- |

fio-3'-metyl[1,1-biphenyl]-3-ylimetyi]-N,N-
dimetylpyrolidin-1-carboxamit

4842

285

N-{{25,3R}-1-(azetidin-1-carbonyl)-4,4-diflo-2-
[{2-fio-3"-metyl[1,1-biphenyl}-3-
ylimetyllpyrolidin-3-yi}etansulfonamit

496,2

207
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{25,3R)-2-[{2,3 -diflo[1,1-biphenyl]-3-yl)metyl]- ‘i’"'l“';’"’f

286 |3-[{etansulfonyljamino]-4,4-diflo-N,N- LA 488,2

dimetylpyrolidin-1-carboxamit P
. £
N-{(25,3R)-1-(azetidin-1-carbonyl}-2-[{2,3"- A

287 |diflo[1,1-biphenyl]-3-yl)metyl]-4,4- L 500,2
diflopyrolidin-3-yl}etansulfonamit T
{25,3R}-3-[{=tansulfonyllaminc]-4,4-diflo-N,N- | . Z*yf, f

288 |dimetyl-2-[(2,2" 3 -triflo[1,1'-biphenyl]-3- UG 506,2
ylimetyl]pyrolidin-1-carboxamit *
N-{(25,3R}-1-(azetidin-1-carbonyl}-4,4-diflo-2- | ""r"%‘“ “1 e

289 |[(2,2',3"-triflo[1,1"-biphenyl]-3- ARG 518,1
ylimetyl]pyrolidin-3-yi}etansulfonamit I
{25,3R)-2-[{2,2"-diflo-3"-metyl[1,1'-biphenyl]-3- |.- "};'E'ﬁ“"i -

220 |ylimetyl]-3-[(etansulfonyljamino]-4,4-diflo-N,N- \?/ 502,2
dimetylpyrolidin-1-carboxamit ™ !
N-{{25,3R}-1-{azetidin-1-carbonyl}-2-[(2,2 -diflo-{ - -:*"’1";"‘{ R

291 {3'-metyl[1,1-biphenyl]-3-ylimetyl]-4,4- ERG 514,1
diflopyrolidin-3-yl}etansulfonamit et
N-{(25,3R,45)-4-flo-1-(2-metylpropanoyl)-2- r }} 55

292 |[{2,2",5-triflo[1,1"-biphenyl]-3- G 4872
ylimetyl]pyrolidin-3-yl}etansulfonamit ‘1 5 4
N-[(25,3R,45)-4-flo-2-[(2-flo[1,1'-biphenyll-3- | ™

293 |yl)metyl]-1-(2-metylpropanoyl)pyrolidin-3- \1\? i 451,3
ylletansulfonamit et ,(;u«

208
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294

{25,3R,45)-3-[1 fa ﬁonyI}afﬁ:w}-:@ -flo-N, N-
dimetyl-2-[{2,2",5 -triflo[1,1-biphenyl}-3-
ylimetyllpyrolidin-1-carboxamit

488,2

{25,3R,45)-3-[{ etansulfonyljamino}-4-flo-2-[{2-
fioll, 1 -hiphenyi]-3-yiimetyl]-N,N-
dimetylpyrolidin-1-carboxamit

[
W
h

N-{(25,3R,45)-&-flo-1-(2-metylpropanoyl)-2-
[12,3",5"-triflo[1,1'-biphenyl]-3-
ylimetyl]lpyrolidin-3-yl}etansulfonamit

487,2

287

N-{(25,3R,45)-4-flo-1-(2-metylpropanoyl)-2-
[t2,2",3"-triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

487,2

298

N-[(25,3R,45)-2-[(3"-clo-2-flo[1, 1"-biphenyl]-3-

ylimetyl]-4-flo-1-(2-metylpropanoyl)pyrolidin-3;

w

ylletansulfonamit

299

N-[(25,3R,45)-4-flo-2-[(3"-flo[1,1 -biphenyl]-3-
yiimetyl]-1-(2-hydroxy-2-
metylpropanaylipyrelidin-3-ylletansulfonamit

467,2

300

N-{(25,3R,45)-&-flo-1-{oxetan-2-carbonyl}-2-
[{2,2°,5 -triflo[1,1'-biphenyl]-3-

)metvi}pyroiidm -yl}etansulfonamit v&i thoi
gian duy tri ngan hon

501,2

301

N-{{25,3R 45)-4-flc-1-(oxetan-2-carbonyl}-2-
[{2,2",5"-triflo[1,1"-biphenyi]-3-
ylimetyl]lpyralidin-3-yl}etansulfonamit v&i thoi
gian duy tri dai hon

501,1

209



47484

Béang 1-40

210/274

N-[(25,3R,45)-4-flo-2-[{ 2-F o1, 1 -biphenyl]-3- N
302 |ylimetyl]-1-((2R}-oxetan-2-carbony |pyrolidin-3- LY;’ ‘ 4552
vl etansulfonamit T .
N-[(25,3R 45)-4-flo-2-[{2-Fo[1, 1 -biphenyl]-3- i oe
303 |ylimetyl]-1-{[25)-oxetan-2-carbony jpyrolidin-3- L?;’ o 4652
vl etansulfonzmit ™
N-{{25,3R 45}-4-flo-1-{oxetan-2-carbony)-2- .
. , oo
104 ;.a‘ Stezri o{i,jl bipheny]-3 o {4 5012
ylimetyl]pyro/idin-3-y Jetansu fonamit vai thei Y
gian duy tringan hon
N-({25,3R, 45)-2-flo-1-{oxetan-2-carbony!j-2- .
306 i{?,3',5‘-zriﬂo;{L,;’-béphen*{}-3- - - ”’”\?'}*.‘; 5011
ylimetyl]pyro'idin-3-y Jetansu fonamit vai thoi L
gian duy tn dai hon
N-1{25,3R,45)-1-[bixyc o[1.1.1]pentan-1- SR
306 |carbonyl]-4-flo-2-[(2,2°,5'trif o[ L, 1 -biphenyl -3 ’ L T 51,2
L
ylimetyl]pyroidin-3-y Jetansu fonamit Wy
MN-{{23,3R, 45)-4-flo-1-(oxeran-2-carborny )-2- N
207 {é?,2‘,3'-:riﬂo§:?.,?\‘-b"%phen'f}%— o \:{,{:_’ 501.1
ylimetyl]pyroidin-3-y Jetansu fonamit voi thoi <
gian duy tringan hon
N-{{25,3R 45)-1-{bixyco[L.1.1]pentan-1- f 90
308 |carbonyl)-4-flo-2-[{2-flo[1, 1 -biphenyl]-2- ERG 4753
ylimetyl]pyroidin-3-y jetansu fonamit %
N-{{25,3R, 4%)-4-fio-1-{onetan-2-carborny /}-2- TTT o
{2,2',3'-triflo[1,1"-biphenyi]-3- LT
308 | ‘ { S v ‘ L e 501,1
ylimetyl]pyrotidin-3-y Jetansu'fonamit voi thoi ey
gian duy tri dai hon

210
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Béang 1-41
N-{(25,3R 4%)-1-[xyclopropancarbonyl|-4-flo-2- DL
310 |[13-flo]1,1'-biphenyl]-3-y imetyl]pyro'idin-3- wr 4450
ylietansulfonamit P M
MN-{(25,3R 4S)-1-[xyclopropancarbonyl)-4-flo-2- | . L~ ~ o
311 |[[{2,3",5"¢riflo[1,1'-bipheny ]-3- \ o, 4685
ylimetyl]pyroidin-3-y Imetansu/fonamit . el
N-{{25,3R,45)-1-{xyclopropancarbonyl)-3-flo-2- "“; T e
312 |[{2,2",3"triflo[1,1'-bipheny]-3- o1 4710
ylimetyl]pyro/idin-3-y Jmetansu fonamit " _';,%f ’
MN-{{25,3R, 4%)-1-(xyclopropancarbonyl|-4-flo-2- T e
313 |[{2,2' 5" triflo[L, 1'-bipheny ]-3- '\'}*;’,’* 4710
ylimetyl]pyro idin-3-y Jmetansufonamit o
Lo
N-((25,3R, 451-4-flo-1-( 2-mety propanoy |-2- T } X
314 |[{2,2',3"-triflo[1,1"-bipheny]-3- o 4730
ylimetyl]pyro'idin-3-y Jmetansu fonam ne, M-
N-{(25,3R 45)-4-flo-1-{ Z-mety propanoy }-2- - g @ g
315 |[{2,2' 5" triflo[1,1'-bipheny ]-3- h \?J 4730
ylimetyl]pyro'idin-3-y Jmetansu/fonamit R
r
N-{(25,3R 45)-4-flo-1-( 2-mety propanoy |-2- A e
316 |[(2,3',5'triflo[1,1"-bipheny]-3- e 473,0
L
ylimetyl(]pyro'idin-3-y lmetansufonamit . i ad
N-[(25,3R 45}-4-flo-2-[{2-fio[L, 1" -biphenyl}-3- o=
317 |ylimetyl]-1-(2-metylpropanoy jpyrolidin-3- 5 \? i - 437,1
ylimetansulfonamit

211
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Béang 1-42

212/274

N-[{25,3R,45)-2-[(2,3"-dif o[1,1"-bipheny-3-
vlimetyl]-4-flo-1-{oretan-2-carbonyl|pyreiidin-
3.yi]metansulfonamit v&i thoi gian duy tri dai
hon

4650

318

N-{(25,3R 45)-4-flo-1-{oxetzn-2-carbony }-2-
[{2,3',5'triflo[1,1'-bipheny!]-3-
ylimetyl]pyro'idin-3-y/Jmetansu fonamit voi
thoi gian duy tri daihon

4548

[EX]
[P
«Q

N-{(25,3R 4%)-4-flo-1-{oxetan-2-carbony }-2-
[12,2",3"¢riflo[1,1"-bipheny ]-3-
ylimetyl]pyroiidin-3-y/jmetansufonamit vai
thoi gian duy tri dai hon

4869

321

N-({25,3R, 45)-4-flo-1-{ oxetan-2-carbony }-2-
[12,2',5'triflo[1,1'-bipheny ]-3-
ylimetyl]pyrolidin-3-y/ jmetansu fonamit vai
thoi gian duy tri dahon

486,35

N-[{25,3R 45)-2-[(2"-clo-2-fo[1,1 -biphenyl -2-

ylimetyl]-4-flo-1-{oxetan-2-carbonyl|pyroidin-
3-y!]metansulfonamit v&1 thoi gizn duy tri dai

hon

4849

323

N-[{25,3R,45)-2-[{2,3-difio[1,1'-biphenyi]-3-
ylimetyl]-4-flo-1-{oxetan-Z-carbonyl|pyroidin-
3-y/]metansulfonamit v&1 thdi gizn duy tri ngan
hon

465,0

N-{{25, 3R 45)-4-flo-1-{oxetan-2-carbony’)-2-
[12,2",5'¢riflo[1, 1'-bipheny ]-3-
ylimetyl]pyrolidin-3-y Jmetansu fonamit vai
thoi gian duy tri ngan hon

486,38

212
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Bang 1-43

213/274

325

N-{(25,3R 4%)-4-flo-1-( oxetan-2-carbony )-2-
[12,2',3"wriflo[ L, 1'-bipheny]-3-
vlimetyl]pyro’idin-3-y jJmetansu fonamit vai
thoi gian duy tri ngan hon

4865

(X¥]
[3*]
(a3}

N-1(25,3R 4S)-4-flo-1-{oxetan-2-carbony }-2-
[12,2',5'-triflo[1,1'-bipheny!]-3-
ylimetyi]pyroiidin-3-y Imetansu fonamit vdi

thoi gian duy tringan hon

4865

327

N-[(25,3R,45}-4-flo-2-[{2-Fo[1, 1 biphenyl}-3-
ylimetyl]-1-{oxetan-2-carbony jpyrolidin-3-
yl'metansulfonamit co ngudn gdc tir N-

[125,3R 45)-2-[{3-clo-2-flophenyljmetyi-4-flo-1-
{ovetan-2-carbonylipyrolidin-3-
yllmetansulfonamit voi thoi gian duy tringan
hon nhe HPLC {cot @ L-column2 ODS (3,0
mml.D. =30 L, 3 um}. pha

dong nudc/zxetonitril (chirz TFA 0,05%)

451.C

328

N-[i25,3R 45)-2-[{3 -clo-2-F o[1,1 -biphenyl-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyl]pyro’idin-

hon

3-yi]metansulfonamit v&i thoi gizn duy tri ngan

484,9

328

{25,3R 45)-3-[(etansufony Jamino -4-flo-N, N-
dimetyl-2-[{2,3" 5'-triflo[1, 1'-bipheny ]-3-
ylimetyl]pyrolidin-1-carboxamit

488 0

330

{25,3R 45)-3-[(etansu fony jamino -4-flo-N, N-
dimetyl-2-[{2,2' 3'"-triflo[1,1'-bipheny ]-3-
yhimetyl]pyro idin-1-carboxamnt

4880

213
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Béang 1-44

(25,3R,45)-2-[{2,2'-diflo[1,1'-biphenyl]-3- D

331 |ylimetyl]-3-[(etansulfonyl)amino]-4-flo-N,N- ' T e, 470,0
dimetylpyrolidin-1-carboxamit ’”;e {r',u-.!""

)

(2S,3R,45)-2-[(3"-clo-2-flo[1,1'-biphenyl]-3- S S B

332 |yl)metyl]-3-[(etansulfonyl)amineo]-4-flo-N,N- K e 485,9
dimetylpyrolidin-1-carboxamit L
(25,3R,45)-3-[{etansulfonyl)amino]-4-flo-2-[(2- o TS e

333 [flo-3-metyl[1,1'-biphenyl]-3-yl)metyl]-N,N- L e 466,0
dimetylpyrolidin-1-carboxamit ,;,,,13«1”

(25,3R,4S)-4-flo-2-[(2-flo[1,1'-biphenyl]-3-

334 |yl)metyl]-3-[(metansulfonyljamino]-N,N- 438,1
dimetylpyrolidin-1-carboxamit
(25,3R,45)-2-[(2,3"-diflo[1,1"-biphenyl]-3- ’/@ o
335 |yl)metyl]-4-flo-3-[(metansulfonyl)amino]-N,N- 1 ”&"‘Mé_;’g, 456,0
dimetylpyrolidin-1-carboxamit H’:; 1/?«—/””
(25,3R,45)-4-flo-3-[(metansulfonyl)amino]-N,N- r,:‘i’, ‘
336 |dimetyl-2-[(2,3',5"triflo[1,1"-biphenyl]-3- 474,0
yl)metyl]pyrolidin-1-carboxamit
(25,3R,45)-4-flo-3-[(metansulfonyljamino]-N,N- ’)’1{'/ o
337 |dimetyl-2-[(2,2',3"-triflo[1,1"-biphenyl]-3- C LU 474,0
yl)metyl]pyrolidin-1-carboxamit }sz; "{;'«‘ a
R
(25,3R,45)-4-flo-3-[(metansulfonyl}jamino]-N,N- *“’ﬂ\(’ o
338 |dimetyl-2-[(2,2',5'-triflo[1,1-biphenyl]-3- nga™ 474,0
yl)metyl]pyrolidin-1-carboxamit e /yﬁ.-}" ’
BTN

214
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Bang 1-45
d
{25,37,45)-2-1(2,2'-diflo[1,1"-biphenyl]-3- K Yo
332 lylimetyl]-4-flo-3-[(metansulfonyljamine]-N,N- i L";‘w 4560
dimetylpyrolidin-1-carboxamit -“,,* ‘;;‘f» P
S
S
(25,3R 45 )-4-flo-2-[{2-Flo-3"-metyl[1,1"- A
340 biphenyl] 3 ¥ )metffl 3 o N Z £52.0
[{metansulfonyllamino]-N,N-dimetylpyrolidin-14 T
carboxamit <
{25,3R,45)-2-[13 -clo-2-flo[1,1"-bighenyl]-3- - f '
341 \ylimetyl]-4-flo-3-[[metansulfonyljamino]-N,N- \; 471,09
dimetylpyrolidin-1-carboxamit - .
;
N-{(25,3R 45)-1-(xyclopropancarbonyl}-2-[(2,2'-| T 1 ) %o
342 |diflo]l,1-biphenyl]-3-yijmetyl]-4-flopyrolidin-3- ’ \?‘!H ;" 4529
v
yl}metansulfonamit fr N
&
i
N-{{25,3R 45)-1-(xyclopropancarbonyl}-4-flo-2- | 7 1 '_‘:5 ©.c
343 [[(2-fio[1,1'-biphenyl]-3-ylimetyl]pyrolidin-3- ’ \“f :" 435,1
A
ylimetansulfonamit i w;;sw
5
{25,3R,45)-2-[{12,3'-diflo[1,1'-biphenyl]-3- r e
344 |ylimetyl]-3-[{dimetylsulfamaoyljaminc]-4-flo- ?”:gg 485,0
N.N-dimetylpyrolidin-1-carboxamit e
N-[(25,3R,45)-2-[(3'-clo-2,5"-difla[1,1"-biphenyl{ "~ 10 5e
345 |3-ylimetyl]-4-flo-1-{2-hydroxy-2- ME o 516,8
metylpropanoyl)pyrolidin-3-ylletansulfonamit m/"’;
N-[(25,3R,45)-2-[(3'-cle-2-flo[1, 1"-bipheny!]-3- |= e
346 |ylimetyl]-4-flo-1-{2-hydroxy-2- e 501,0
metylpropanaoyljpyrolidin-3-ylletansulfenamit

215
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Bang 1-46

216/274

N-[(25,3R,45}-2-[(3"-clo-2,2"-diflo[1,1"-biphenyl]-

3-ylimetyl]-4-flo-1-{2-hydroxy-2-
metylpropanoyl)pyrolidin-3-yljetansulfonamit

348

N-[(25,3R,45)-2-{({5"-clo-2,2'-diflo[1,1-biphenyl]{ ™

3-ylimetyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyljpyrolidin-3-yljetansulfonamit

518.,9

342

N-{(25,3R}-¢,4-diflo-1-(3-floxyclobutan-1-
carbonyl)-2-[{2,2", 3 -triflo[1,1"-biphenyl]-3-
ylimetyllpyrolidin-3-yl}etansulfonamit vai thoi
gian duy tri dai hon

N-{(25,3R,45%)-1-{xyclobutancarbony!}-4-flo-2-
[13'-flo[1,1"-biphenyl]-3-yl)metyllpyrolidin-3-
ylietansulfonamit

351

N-{(25,3R]}-¢, 4-diflo-1-(3-floxyclobutan-1-
carbonyl)-2-[{2,2",3 -triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit vai thoi
gian duy tri ngan hon

352

N-{(25,3R}-2-[(2',5'-diflo[1,1 -biphenyl}-3-
ylimetyl]-4,4-diflo-1-[{2R}-oxolan-2-
carbonyllpyrolidin-3-yl}metansulfonamit

e,

501,2

353

rac-N-[{25,3R)-2-{[2-{3,5-diflophenyl}-1,3-
thiazol-4-yllmetyli-4,4-diflo-1-[2-hydroxy-2-
metylpropanoyljpyrolidin-3-
ylimetansulfonamit

496,1

216
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Bang 1-47

2171274

N-{{25,3R]-2-[(2",3-diflo[1,1"-biphenyl}-3-
ylimetyl]-4 4-diflo-1-[{2R})-oxolan-2-
carbonyllpyrolidin-3-ylimetansulfonamit

501,2

355

N-{{25,3R)-4, 4-diflo-1-{oxetan-2-carbonyl)-2-
[12,2" 3"-triflo]1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit co
ngudn goc tir N-[(25,3R])-2-[(3-clo-2-
flophenylimetyl]-4,4-diflc-1-{oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit vai thai
gian duy tri ngan hon nh& HPLC (cdt - L-
column2 ODS (2,0 mmi.D. x50 mmL, 3

um). pha déng - nudc/axetonitril (chira TFA
,05%)

5181

N-{(25,3R]}-4, 4-diflo-1-{ox=stan-2-carbonyl)-2-
[t2,2'5"-triflo]1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit co
ngudn gbc tir N-[(25,3R)-2-[(3-clo-2-
flophenyl)metyl]-4 4-diflo-1-(cxetan-2-
carbonylipyrolidin-3-ylletansulfonamit véi thoi
gian duy tri ngan hon nhd HPLT (cdt - L-
colurenz ODS (3,0 mmi.D. =30 mml, 2

um). phadéng = nudc/axetonitril (choa TFA
C,05%]

519,2

N-[{25,2R)-4,4-diflo-2-[{3"-flo[1, 1 -biphenyl]-3-
ylimetyl]-1-{oxetan-2-carbonyl)pyrolidin-3-
yllxyclopropansulfonamit vai thai gian duy tn
ngan hon

217
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Bang 1-48

218/274

358

N-[(25,3R)-4,4-diflo-2-[[3-flo[1,1-biphenyl]-3-

yiimetyl]-1-(oxetan-2-carbonyljpyrolidin-3-
yllxyclopropansulfonamit vai thai gian duy tri
dai hon

35%

rac-N~{{25,3R,45)-4-flo-1-{2-hydroxy-2-
metylpropanoylj-4-metyl-2-[(2,3",5-triflo[1,1-
biphenyll-3-ylimetylloyrolidin-3-
yiletansulfonamit

517,32

N-[(25,3R,45)-2-[{2,2"-diflo[1,1-bighenyl]-3-

ylimetyl]-4-flo-1-(2-metylpropanoyl)pyrolidin-3;

ylimetansulfonamit

el

N-{(25,3R 45)-1-(binyclo[l.1.1]pentan-1-
carbonyl)-4-flo-2-[{2,2", 3 -triflo[1,1'-biphzanyl]-3
vlimetylloyrolidin-3-yl}metansulfonamit

4972

382

N-{{25,3R,45})-1-(bixyclo[1.
carbonyl)-4-flo-2-[{2-flo[1,
ylimetyl]pyrolidin-3-yljmeta

}pentan-l—
1'-biphenyl]-3
ansulfonamit

461,2

363

N-{{25,3R 45)-1-(bixyclo[1.1.1]pentan-1-
carbonyl)-4-flo-2-[{2,2
ylimetyl]pyrolidin-3-yl}metansulfonamit

" 5itrifio[1, L -biphenyl]-3

£97,2

354

N-[(25,3R,45)-4-flo-2-[(3-flo[1,1 -biphenyl]-3-
yiimetyl]-1-(1-hydroxyxyciobutan-1-
carbonylipyrolidin-3-ylletansulfonamit

479,2

N-{(25,3R, 45)-1-(bixyclo[1.1.1]pentan-1-

carbonyl}-4-flo-2-[{2,3",5"-triflo[1,1'-biphenyl]-3

ylimetyl]pyrolidin-3-yi}etansulfonamit

511,2

218
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219/274
Bang 1-49
“
N-{[25,3R,45)-1-(bixyclo[1.1.1]pentan-1- - 1,;

266 |carbonyl)-4-flo-2-[(2,2",3 -triflo[ 1,1 -biphenyl]-34 ' ,\, 511,1
ylimetyl]pyrolidin-3-yi}etansulfonamit G
N-[(25,3R,45)-2-[(2,2"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonylipyrolidin-

257 nt tyl] {h an-2-cai Hwﬁah_f 483,2
3-ylletansulfonamit v&i thoi gian duy tri dai
hon
N-[(25,3R,45)-2-[(3-clo-2-flo[1, 1'-biphenyl]-3- [ a" -
ylimetyl]-4-flo-1-{oxatan-2-carbonyl)pyrolidin- -

268 |1 he {.‘ T vilpyrete . 4992
3-yiletansulfonamit vai thai gian duy tri da SN
hon :
N-[(25,3R,45)-2-[(2,3"-diflo[1,1"-biphenyl]-3-
viimetyl]-4-flo-1-{2-hydroxy-2-

368 s vl ,‘{ V . v 4972
metylpropanoylipyrolidin-3-
ylixyclopropansulfonamit
N-{(25,3R 45]-4-flo-1-(2-hydroxy-2- r
metylpropanayl)-2-[(2,3' 5"-triflo[1,1-biphenyl]{

370 fvp o v?n{{ iflo] phenyl] 515,2
3-ylimetyl]pyrolidin-3-
yllxycloprepansulfonamit
N-{[25,3R,45}-4-flo-1-(2-hydroxy-2- Al
Y P y 2 ‘2_ ¥ r_ - { .l_ H e 1 i ] : .‘.‘j:‘;':;‘ ;‘;;"‘

371 me}'yfpr?garoyli‘ 2 [12,2",3 -triflo[1,1'-biphenyl] O 57 5151
3-ylimetyl]pyrolidin-3- g ot Y
ylixyclopropansulfonamit ’f o
N-{(25,3R,45)-1-(xyclopropancarbonyl}-2-[{2,3'- |~ :

372 |difio]1,1'-biphenyl]-3-ylimetyl]-4-flopyrolidin-3- ~ 4792
ylhyclopropansulfonamit “”4,}‘_ '
N-{(25,3R,45})-1-(xyclopropancarbonyl)-4-flo-2- r{z

373 1[{2,3",5"-triflo[1,1"-biphenyl]-3- - 497,2
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit )

219
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Béang 1-50
N-{(25,3R,45}-1-(bixyclo[1.1.1]pentan-1- I
374 |carbonyl)-4-flo-2-[{2,3", 5 -triflo[ 1, 1'-biphenyl]-3 s;*‘z 4972
yiimetyl]pyrolidin-3-yi}metansulfonamit ,,;;k\f!;, e
‘_,-1;’
N-{(25,3R)-4 4-diflo-1-((1r,35)-3-floxyclobutan- | 1.1 2
i
375 |1-carbonyl)-2-[{2,3",5 triflo[1,1'-biphenyl]-3- T 533,2
ylimetyl]pyrolidin-3-yl}etansulfonamit -~
dT .
N-{(25,3R}-4,4-diflo-1-[(1r,35)-3-floxyclobutan- };’f:‘
376 |1-carbonyl)-2-[(2,2',5"triflo[1,1'-biphenyl]-3- A 533,2
.
ylimetyl]pyrolidin-3-yl}etansulfonamit
f‘é-ll, o 50
N-{(25,3R,45)-1-{xyclopropancarbonyl}-4-fio-2- r L s oL
377 (2,23 triflo[1,1'-biphenyl]-3 o 4972
ylimetyl]pyrolidin- 3-*f§}xvclcprgpansulfonarrit “'1"4
ﬁ,’l
' ¥ i..l ‘ %
N-[(25,32R)-4,4-diflo-2-[(2-flo[1,1 -biphenyl]-3- T e
378 ylimetyl]-1-((1r,35]-3-floxyclobutan-1- ' 'LTfyf 4972
carbonyl)pyrolidin-3-ylletansulfonamit Fe :_;vr"u?{*
N-{(25,3R,45)-1-(xyclopropancarbonyl}-4-flo-2- n_,,}--.‘/: 3, »:“‘1
379 |[{2,2",5"triflo[1,1"-biphenyl]-3- T 497,2
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit o™
'Yi(
N-{(25,3R)-4,4-diflo-1-{(15,3R)-3-floxyclobutan- e ;z 2o
380 |1-carbonyl}-2-[(2,3"5 triflo[1, 1 biphenyl]-3- | Lo 533,2
ylimetyl]pyrolidin-3-yl}etansulfonamit *" o

220
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Bang 1-51

221274

w
[e4]
ot

N-{{25,3R)-2,4-diflo-1-{( 15, 3R}-3-floxyclobutan- |

1-carbonylj-2-[{2.2", 5 -triflo[1,1'-biphenyi]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

L
W
A
[

(1]
o
(3%

n-[(25,3R,45)-2-[({2,3'-diflo[1,1-bighenyl]-3-
ylimetyl]-4-flo-1-{2-metylpropanoyl)pyrolidin-3-
yilxyclopropansulfonamit

4812

N-[(25,3R)-4,4-diflo-2-[(2-flo[1,1"-biphenyl}-3-
ylimetyl]-1-i(1s,3R}-3-floxyclobutan-1-
carbonylipyrolidin-3-ylletansuifonamit

499,2

324

N-{{25,3R,45)-1-{bixyclo[l.1.1]pentan-1-
carbanyl-2-[(2,3'-diflo[1,1-biphenyl]-3-
ylimetyl]-¢-flopyrolidin-3-
yiixyclopropansulfonamit

505,2

385

N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonylipyrolidin-
3-yl]xyclopropansulfonamit véi thi gian duy
tri ngdn hon

4951

386

N-[(25,3R,45)-2-[(2,3"-diflo[1,1-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyl)pyrolidin-
3-yl]xyclopropansulfonamit vdi thoi gian duy
tri dai hon

4952

287

{25,3R,45)-3-[{xyclopropansulfonyljamine]-2-
[{2,3'-diflo[1,1"-biphenyl]-3-yl)metyl]-4-flo-N,N-
dimetylpyrolidin-1-carboxamit

482,2

388

N-[(25,3R,45)-2-[(3"-clo-2-flo[1,1"-biphenyl]-3-
ylimetyl]-4-flo-1-[2-hydroxy-2-
metylpropanoyl)pyrolidin-3-
ylimetansulfonamit

487,1
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1

N-[(25,3R,45)-2-[(3'-clo-2,2"-difla[1,1"-biphenyl =" 77 o,

Z-ylimetyl]-4-flo-1-(2-hydroxy-2-
metylpropanoylipyrolidin-2-
yllmetansulfonamit

320

N-[(25,3R,45)-2-[(5-clo-2,2'-diflo[1,1-biphenyl]{=" ™

3-ylimetyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-
ylimetansulfonamit

505,1

321

N-[(25,3R,45)-2-[{3"-clo-2,5"-diflo[1,1-biphenyl]{ « Al

3-yl)metyl]-4-flo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-
ylimetansulfonamit

392

N-[(25,3R]-2-[(2,3"-diflo[1,1'-biphenyl]}-3-
ylimetyl]-4,4-diflo-1-(3-floxyclobutan-1-
carbonylpyrolidin-3-yl]metansulfonamit v&i
thai gian duy tri dai hon

501,2

383

N-[(25,3R])-2-[(2,3"-diflo[1,1"-biphenyl}-3-
ylimetyl]-¢,4-diflo-1-{3-floxyclobutan-1-
carbonyljpyrolidin-2-ylJmetansulfonamit vai
thai gian duy tri ngan han

501,2

324

N-[(25,3R)-2-[(2,3"-diflo-5"-metyl[1,1'-biphenyl]| .

3-yl)metyl]-4,4-diflo-1-(1-hydroxyxyclobutan-1-
carbonyl)pyrolidin-3-yl]letansulfonamit

529,1

395

N-[(25,3R,45)-2-[([1,1"-biphenyl]-3-yl)m=tyl]-1-
{xyclopropancarbonyl}-4-flopyrolidin-3-
ylletansulfonamit

222
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Béang 1-53
N-{(25,3R 45})-1-(xyclopropancarbonyl!}-2-[{3",5'],.
3g6 |(diflo[1,1 -btph:n'ﬁ}-E-y;;meW] -4-flopyrolidin-3- v 467,0
ylietansulfonamit ) 1
I
N-{(25,3R,45}-1-{xyclopropancarbonyl}-2-[{2",3'-[ 77 i
327 (diflo]1,1’ ~btphenw} -ylimetyl]-4-flopyrolidin-3- Ur e, 4670
ylletansulfonamit fn -
".»,/§
N-{(25,3R,45}-1-{xyclopropancarbonyl}-2-[{2" 5" ¢y e
398 |diflo[1,1-biphenyl]-3-ylimetyl]-4-flopyrolidin-3- T, 4670
ylletansulfonamit ,,1.44 a
N-{(25,3R,45)-1-(xyclopropancarbonyl}-4-flo-2- | 7 7 } 5
399 |[{2'-flo[1,1"-biphenyl]-3-yl)metyl]pyrolidin-3- k";‘i:_ 4491
yljetansulfonamit N e
3
g
N-[(25,3R,45)-4-flo-2-[(3'-Flo[1,L'-biphenyl}-3- [ "1™ o5
400 ylimetyl]-1-(2-metylpropanoyl)pyrolidin-3- ’\__f;f,_{” 451,1
ylletansulforamit e
N-{(25,3R,45}-1-(bixyclo[1.1.1]pentan-1- R e
401 |carbonyl)-4-flo-2-[{3'-flo[1,1'-biphenyl]-3 e 475,0
LT
ylimetyllpyrolidin-3-yl}etansulfonamit S
. , .y
N-{(25,3R,45})-4-flo-2-[(3-flo[1,1'-biphenyl]-3- "J U es
402 |ylimetyl]-1-[(25)-oxolan-2-carbonyl]pyralidin-3- T 479,0
ylletansulfonamit 7
N-{(25,3R,45)-4-flc-2-[(3 -flo[1,1'-biphenyl]-3- f)”"~"‘i”{""?: o ¢
403 |ylmetyl]-1-[(2R)-oxolan-2-carbonyl)pyrolidin-3- T 479,0
ylletansulfonamit W
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{25,3R,45)-3-[(etansulfonyljamino]-4-flo-2-[{(3"- | ™ 7 ==

404 |(fio[1,1"-hiphenyl]-3-yl}metyl]-N N- o 4520
dimetylpyrolidin-1-carboxamit " ;’j S
N-{(25,3R,45)-1-(azetidin-1-carbonyl)-4-flo-2- i -

405 |[(3'-flo[1,1"-bipheny!]-3-yljmetyllpyrolidin-3- T 464,0
ylletansulfonamit Ty’
N-[(25,3R,45)-4-flo-2-[(3'-flo]1,1"-biphenyl]-3- |71 =

408 lylimetyl}-1-(oxetan-2-carbonyl)pyrolidin-3- .\f? , 465,0
ylletansulfonamit v&i thoi gian duy tri dai hon j,_,
N-[125,3R,45)-4-flo-2-[(3"flo[1,1"-biphenyl}-3- | 1
vl imetyl]-1-(oxetan-2-carbonyl}pyrolidin-3- ésm,:’ <

ao7 [YImetyll-L-{oxstan-2 rbonyljpyrolidin-2 i 465,0
ylletansulfonamit v&i thii gian duy tri ngan T
hon ‘z"/}ﬁ’::
(25,3R,45)-2-](2,2-diflo-3"-metyl[1,1"-biphenyl]-{ =57 ,

408 |3-ylimetyl]-3-[{etansulfonyljamino]-4-flo-N N- "LW,E‘,‘E"—— 484 0
dimetylpyrolidin-1-carboxamit ey
(25,3 R,4S)—2-i(2,4”—difi0~3'-metyi{l,l’-biphenyl}- 1

409 |3-yl)metyl]-3-[(etansulfonyljaminc]-4-flo-N, N- 4540
dimetylpyrolidin-1-carboxamit
(25,3R,45)-2-[{2,3'-diflo-5"-metyl[1,1"-biphenyl}-|, é

» 2.

410 {3-ylimetyl]-3-[(etansulfonyljaminc]-4-flo-N,N- Lj ?-ﬂ;; 4840

dimetylpyrolidin-1-carboxamit L o
¥ ’C
(25,38 45)-2-[(2,2'-diflo-5"-metyl[1,1'-biphenyl]-|, -+ = P

411 |3-ylimetyl]-3-[(etansulfonyljamino]-4-flo-N,N- ng 4840

dimetylpyrolidin-1-carboxamit ’r;-{:* a
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i ,}
{25,3R,45)-2-[{2,4'-diflo[1, 1 -biphenyl]-3- i e
412 lylimetyl]-3-[(etansulfonyljamino]-4-flo-N,N- i Gra e 470,0
dimetylpyrolidin-1-carboxamit :\i’i g -
N-{(25,3R,45)-4-flo-2-[(2-flo[1,1-bighenyl]-3- T e
413 |yl)metyl]-1-[(2R)-oxalan-2-carbonyllpyrolidin-34 = 7 e- 479,0
T eaF
ylletansulfonamit IR
a1
N-{(25,3R,45)-4-flo-1-[(2R}-oxolan-2-carbonyl]- |, L.
414 (2-[(2,3" 5" triflo[1,1'-biphenyl]-3- e 515,0
ylimetyl]pyrolidin-3-yi}etansulfonamit
N-{(25,3R,45)-4-flo-1-[(ZR}-oxolan-2-carbonyl]- "7 7 o
415 |2-[2,2',3'"-triflo[1,1'"-biphenyl]-3- LT 515,0
ylimetyl]pyrolidin-3-yl}ztansulfonamit g
N-{(25,3R 45)-2-flo-L1-{(2R}-oxolan-2-carbonyl]- |«
416 |2-[{2,2",5"triflo[1,1'-biphenyl)-3- U 515,0
ylimetyllpyrolidin-3-yl}etansulfonamit A S
e , : L
N-{(25,3R,45)-4-flo-2-[(2-flo-3"-metyl[1,1"- ne g
417 |biphenyl]-3-yl)metyl]-1-[{2R}-oxolan-2- L. 493,0
carbonyllpyrolidin-3-ylletansulfonamit u.
N-{(25,3R,45)-2-[{2,2"-diflo-3"-metyl[1,1"- e o
418 |biphenyl]-3-yl)metyl]-4-flo-1-[{2R}-oxolan-2- L3 511,0
carbonyllpyrolidin-3-ylletansulfonamit M* {‘ ’
N-{{25,3R,45)-2-[(2,53"-diflo-5-metyl[1,1"-
419 |biphenyl]-3-yl)metyl]-4-flo-1-[(2R}-oxolan-2- o 511,0
carbonyllpyrolidin-3-ylletansulfonamit ,j:;,”{iv -
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420

N-{{28,3R,45)-2-[(2,2"-diflo-5-metyl[1,1'-
biphenyll-3-ylimetyl]-4-fio-1-[{2R)-oxolan-2-
carbonyllpyrolidin-3-ylletansulfonamit

5110

421

N-[(25,3R,45)-2-[(2,2"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyl)pyrolidin-
3-ylletansulfonamit vdi thoi gian duy tri ngan
hon

483,0

422

N-[(25,3R,45)-2-[(3"-clo-2-flo[1,1"-biphenyl]-3-
ylimetyl]-¢-flo-1-{oxetan-2-carbonyl)pyrolidin-
3-ylletansulfonamit vai thoi gian duy tri ngin
hon

4989

423

Cleolumn2 ODS (3,0 mmiD. x50 mmi, 3

N-[(25,3R,45)-2-[(3"-clo-2,2"-diflo[ 1,1 -biphenyl]
3-ylimetyl]-4-flo-1-{oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit cd
ngudn goc tlr N-[(25,3R,45)-2-[(3-clo-2-
ficphenylimetyl]-4-flo-1-{oxetan-2-
carbonyl)pyrolidin-3-ylletansulfonamit véi thoi
gian duy tri ngan hon nhd HPLC (cét - L-

umj. phadong
£,05%)

nudc/axetonitril (chira TFA

516,9

424

N-{(25,3R})-¢,4-diflo-1-{1-hydroxyxyciobutan-1-
carbonyl}-2-[(2,2°,3 -trifio]1, 1"-biphenyl]-3-
ylimetyllpyrolidin-3-yi}xyclopropansulfonamit

5449

425

{25 3R}-3-l{nyclopropansulfonyljaminc]-4,4-
dific-2-[(2-flo-3"-metyl[1,1"-biphenyl]-3-
ylimetyl]-N,N-dimetylpyrolidin-1-carboxamit

496,0

226
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Bang 1-57
i | ;_(L".‘E ) .
| N-{{25,3R]-1-|azetidin-1-carbonyl}-4,4-diflo-2- I?E,:J@J'”ﬁ :; wis.w
| 426 [[{2-flo-3"-metyI[1,1"-bighenyl}-3- | g L{%ﬁf S08,0
| Iylimetyl]pyrolidin-3-yllxyclopropans ulfonarmit ‘:f“"%:
N'-[{25,3R)-4,4-diflo-2-[[2-flo-3"-mety][1,1"- | ::1
| 497 |biphenyl]-3-yljmetyl]-1-| 1-hydroxyxyclobutan- ,,-[;w y%;f;ﬁfh 526.0
‘ 1-carbony)pyrolidin-3-y1]-M,N-dimetylsulfuric "@k:,:;}; g,
|diamit -5
N-[(25,2R)-4, 4-diflo-2-[(2-flo-3-metyl[1,1- w:"LilﬂT"*«. o
; . ] _ 'k_ ML o~ rm""\ﬁ‘%‘ "N Erl
438 |biphenyl]-3 ylll.f'n_etyﬁ] 1-joxetan-2 _ N > 509,0
|carbomylipyrolidin-3-yllxyclopropansulfonamit | Sy r
| thivi gian duy tri ngan hon -
1.*‘.
N-[(25,3R)-4,4-diflo-2-[{2-flo-3"-metyl[1,1"- | "':ﬂ:’L&%:'f; 9
: |biphenyl]-3-yljmetyl]-1-{oxetan-2- ‘ WA T
| 42 |Biphenyll-3-vijmety] lox _ .:3"‘;;}’? 509,0
| ;-:afbamyl}lpyru[lﬂdEn-ﬂ-igl]xyc‘l@pmpan:suIﬁonamlt La o
wdi thivi giam duy tri dai hon
IN-[(25,3R)-4,4-diflo-2-[[2-Flo-3"-metyl[1,1™- ) ! -
. E-l
|\biphenmyl]-3-yl)metyl]-1-{ 1-hydroxyxyclobutan- ,.flfw‘ ﬂfé-*‘-“ !
430 - o Lo 523,0
|1-carbonyljpyrolidin-3- . T %,
Wllxyclopropansulfonamit é’f;
; h,,lb{
|N-{[25,3R}-4,4-diflo-1-{|1r,35)-3-floxyclobutan- |7 4.
431 |1-carbonyl}-2-[[2,3",5'trifle[1,1'-biphenyl]-3- L 518,8
Iylimetyl]pyrolidin-3-yl}metansulfonamit h qﬁ*{" ’
M-[{25,3R)4,4-diflo-2-[(2-flo-3'-matyl[1,1- nfw‘v-ar-:ﬁ -
| |bighenyl]-3-ylimetyl]-1-{oxetan-2- PO e e,
| asp [Pronenvl H__ty} t. - _ 0 i 512,0
‘ |carbonylipyrolidin-3-yl]-M,N-dimetylsulfuric e o
“ a
|diamit v théat gian duy tri ngan hon
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N-{(25,3R)-4,4-diflo-1-{(15,3R)-3-floxyclobutan- | 1 1 e
433 |1-carbonyl)}-2-[{2,3,5 triflo[1,1"-biphenyl]-3- | L 518,9
ylimetyl]pyrolidin-3-y/}metansulfonamit *~=‘ '
N'-[(25,3R)-4,4-diflo-2-[(2-flo-3"-metyl[1,1- S
434 bz;}?}ewi%-s--Vt?rnfatyfl-l-(exeta?t-zi ‘ \:,Vg} o 512.0
carbonylipyrolidin-3-yl]-N,N-dimetylsulfuric ey T
diamit v&i thdi gian duy tri dai hon
N-{(25,3R}-4,4-diflo-1-(3-floxyclobutan-1- e o
a3s carbonyl)-2-[(2,2",3"-triflo[1,1-biphenyl]-3- RS S5 g
ylimetyl]pyrolidin-3-yijmetansulfonamit vai b ’
thai gian duy tri dai hon
N-{(25,3R]-¢,4-diflo-1-(3-floxyclobutan-1-
arbonyl)-2-[(2,2",3"-trifio[1,1-biphenyl]-3-
a3 | 2roonvi2-l2 : phenyll-3- e 518,9
ylimetyl]pyrolidin-3-yi}metansulfanamit vai )
th&i gian duy tri ngan hon
N-{{25,3R)-4,4-diflo-1-(3-floxyclobutan-1- Ay ’
43q |CaDONYVI2[(2,2'5 triflo[1,1"biphenyl]-3- T ciss
= lyhmetyllpyrolidin-3-ylmetansulfonamit véi b ’
thai gian duy tri dai hon
N'-{(25,3R}-4,4-diflo-1-{1-hydroxyxyciobutan-1- ° 4
438 carbonyl}-2-[(2,2" 3'-triflo[1,1"-biphenyl]-3- . Lg,';‘ cx 5479
' ylimetyl]pyrolidin-3-yi}-N,N-dimetylsulfuric B '
diamit

228
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Bang 1-59

N-{(25,3R}-¢,4-diflo-1-{3-floxyclobutan-1- ;
carbonyl}-2-[(2,2",5-triflo[1, 1" -biphenyl}-3- R = _

P o £1 . % N rrds ':b'“’f.'* ' 31819
ylimetyllpyrolidin-3-yi}metansulfonamit vai ;
théi gian duy tri ngan hon

N-[(25,3R]-4,4-diflo-2-[(2-flo[1,1'-biphenyl]-3-
yiimetyl]-1-(3-floxyclobutan-1- “
carbonylipyrolidin-3-yl]metansulfonamit w&i ‘*«,:.'; A
thai gian duy tri dai hon 5

440 482.,9

N-[(25,3R)-4,4-diflo-2-[[2-flo[1,1-biphenyl}-3- |~ T
ylimetyl]-1-(3-floxyclobutan-1- K-Z'
carbonyl)pyrolidin-3-ylJmetansulfonamit v&i ~

th&i gian duy tri ngan hon 9

441 482,9

"
\_‘;(A
"

|
b
1]

{25 3R}-3-[{dimetylsulfamoyllamino]-4,4-diflo-
442 |2-[(2-flo-3'-metyl[1,1-biphenyl]-3-ylimetyl]- |~
N, N-dimetylpyrolidin-1-carboxamit

4990

N'-{{25,3R)-1-(azetidin-1-carbonyl)-4 4-diflc-2- -
aa3 |[12-flo-3"-metyl[1,1-biphenyl]-3- e
ylimetyl]pyrolidin-3-yl}-N,N-dimetylsulfuric

diamit s

511,0

N-{(25,3R)-1-(azetidin-1-carbonyl}-2-[(2,3"-diflo L ..
444 5'-metyl[1,1-biphenyl]-3-ylimetyl]-4 4-
diflopyrolidin-3-ylietansulfonamit

514,0

N-[(25,3R)-2-((2,3"-diflo-5"-metyl[1,1"-biphenyl]-| =1 ...
445 3-yl)metyl]-4,4-diflo-1-{oxetan-2- - \ 1 ' 5150
carbonyljpyrolidin-3-yl]etansulfonamit vai thdi oy ’

gian duy tri dai hon "o
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445

N-[125,3R)-2-[(2,3"-diflo-5"-metyl[1, 1 -biphenyl] 1L .

3-yljmetyl]-4,4-diflo-1-(oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit vai thoi
gian duy tri ngdn hon

447

125,3R)-2-[{2,3 -diflo-5"-metyl[1,1'-biphenyl]-3-

ylimetyl]-3-[ietansulfonyljamino]-4,4-diflo-N N-

dimetylpyrolidin-1-carboxamit

443

N-{(Z"S,3R3-4,4-diﬂo-Z-{{Z-ﬁQ-S',S'-diﬁ‘e??yi[l,l"-
biphenyll-3-ylimetyl]-1-( i-hydroxyxyclobutan-
1-carbonyl)pyrolidin-3-yljetansulfonamit

443

N-[(25,3R,45)-2-[{3"-cle-2,5'-diflo[1,1-biphenyl]

3-ylimetyl]-4-flo-1-{oxetan-2-
carbonyl)pyrelidin-3-yl]etansulfonamit co
ngudn géc tr N-[(25,3R,45)-2-[(3-clo-2-
flophenylimetyl]-4-flo-1-(oxetan-2-
carbonylipyrolidin-3-yl]letansulfonamit vai thai
gian duy tri ngdn hon nh& HPLC (cdt @ L-
column2 ODS (2,0 mml.D. xS0 mmL, 3

um). pha dong - nudc/axetonitril (chira TFA
0,05%,)

517,0

450

N-{{25,3R,45)-1-(azetidin-1-carbonyl}-4-flo-2-
[{2,3",5 triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

500,2

451

N-{{25,3R,45)-1-{azetidin-1-carbonyl)-4-flo-2-
[{2-flo-3"-metyl[1,1"-bighenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit

£78,3
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452

N-[{25,3R, 45)-4-flo-2-[[2-flo-3"-metyl[1,1-
biphenyll-3-yl)metyl]-1-{oxetan-2-
carbonylipyrolidin-3-yl]etansulfonamit vai thoi
gian duy tri ngan hon

479,2

453

N-{{25,3R}-2-[(2,3'-diflo[1,1'-biphenyl]-3-
ylimetyl]-£,&-diflo-1-[{2R}-oxolan-2-
carbonyllpyrolidin-3-yljetansulfonamit

zzzzz

454

N-{(25,3R}-4,4-diflo-1-[(2R}-oxolan-2-carbonyl]-|

2-[12,3",5'triflo[1,1-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

455

N-{(25,3R}-4,4-diflo-1-[{2R}-oxclan-2-carbonyl]-

2-[{2,2" 3'-triflo[1,1-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

533,2

456

457

N-{(25,3R)-4,4-diflo-1-[{2R})-oxolan-2-carbonyl]-
2-[{2,2",5'-triflo[1,1-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit

533,2

N-{i25,3R}-2-{[3"-(diflometyi}-2-flo[1,1"-
biphenyl]-3-yllmetyl}-4 4-diflo-1-[(2R}-oxolan-24
carbonyllpyrolidin-3-ylletansulfonamit

547,2

458

N'-{(25,3R,45)-1-(azetidin-1-carbonyl}-4-flo-2-
[{2,3" 5" -triflo[1,1'-biphenyl]-3-
ylimetyllpyrolidin-3-yl}-N N-dimetylsulfuric
diamit

515,2

455

{25,3R,45)-3-[{dimetylsulfamoyl)amino]-4-flo-2-] =

[(2-flo-3'-metyl[1,1-biphenyl]-3-ylimetyi]-N N-
dimetylpyrolidin-1-carboxamit

4813
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Bang 1-62
N-[(25,3R,45])-2-[(2,2"-diflo-3"-metyl[1,1"- T e
bighenyll-3-ylimetyl]-4-flo- 1-(oxetan-2- [

ago |PnEnvl-S-vlimetyll-4-flo-d-d o o 97,2
carbonylipyrolidin-3-ylletansulfonamit vai thai X
gian duy tri ngan hon
N-[(25,3R,45)-2-[(2,3"-diflo-5"-metyl[1,1- P

i )
bt v 1-3 vl yil-4- 4 =tan-2- g S,

461 ichenyll-3 ylf':zﬁjzty%} fio-1 (?xe1an_ o LY 2972
carbonylipyrolidin-3-ylletansulfonamit vai thai N
gian duy tri ngdn hon :
N'-[(25,3R,45)-4-flo-2-[{2-flo-3"-metyl[1,1-
bipghenyll-3-ylimetyl]-1-{ 1-hydroxyxyclobutan- h

a62 |°P '{3‘” etyl] (i-hy XYy @ 508,2
1-carbonyl)pyrolidin-3-yl]-N,N-dimetylsulfuric
diamit
N'-{(25,3R,45)-1-(azetidin-1-carbonyl}-4-flo-2- g N
H2-flo-3"-metyl[1,1-biphenyl]-3- ,vri,,v,—f,,fsf’ 2

g3 N2 vI[L,1-biphenyll , e 4933
ylimetyl]pyrolidin-3-y!}-N, N-dimetylsulfuric .o
diamit

A,T,'
N-[(25,3R,45)-2-[(2,2"-diflo-5"-metyl[1,1"-

acq [oionENVIl-3-ylimetyi]-&-fie-1-(oxetan-2- G 472
carbonylipyrolidin-3-ylletansulfonamit vai thoi ;",:w T
gian duy tri ngan hon
N-[(25,3R)-4,4-diflo-2-[(2-flo-3"-metyl[1,1 - , ..

465 |biphenyll-3-ylymetyl]-1-(2-hydroxy-2- RS 499,2
metylpropanaoylipyrolidin-3-ylletansulfonamit T
N-[(25,3R}-2-[{2,4"-diflo-3"-metyl[1, 1 -biphenyl]-| .~ =~

4566 |3-yl)metyl]-4,4-diflo-1-(2-hydroxy-2- ARG 517,1
metylpropanoyl)pyrelidin-3-yl]etansulfonamit x{
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457

N-{{25,3R]-4,4-diflo-1-{oxetan-2-carbonyl)-2-
[{2,3" & -triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit v&i thoi
gian duy tri dai hon

517,2

488

N-{(25,3R}-4,4-diflo-1-{oxstan-2-carbonyl}-2-
[12,3" &'-triflo[1,1'-biphenyl]-3-
vlimetyl]pyrolidin-3-yi}etansulfonamit vai thoi
gian duy tri ngan hon

518,2

458

N-{(25,3R)-4 4-diflo-1-{oxetan-2-carbonylj-2-
[(2,2".4" 5 tetraflo[1,1-Biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit vii thoi
gian duy tri dai hon

470

N-{(25,3R)-4,4-diflo-1-{oxstan-2-carbonyl]-2-
[{2,2',3" & -tetraflo[1,1 -biphenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit vgi thoi
gian duy tri ngan hon

537,1

471

N-{(25,3R}-4,4-diflo-1-[oxetan-2-carbonyl)-2-
[(2,2',3" &"-tetraflo[1,1 -biphenyl}-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit voi thoi
gian duy tri dai hon

p—
P
&

537.1

472

N-[{25,3R)-2-[(2,4'-diflo-3"-metyl[L, 1 -biphenyl]-| ..~

3-ylimetyl]-4,4-diflo-1-{oxetan-2-
carbonylipyrolidin-3-yl]letansulfonamit vai thai
gian duy tri dai hon

515,2

473

N-{{25,3R}-4,4-diflo-1-{oxetan-2-carbonyl)-2-
[{2,3",4" 5 -tetraflo[1,1 -biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit v&i thdi
gian duy tri dai hon

535,1

233
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474

N-{(25,3R]-4,4-diflo-1-(oxetan-2-carbonyl)-2-
[{2,2" &'-triflo-3"-metyl[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}stansulfonamit voi thai
gian duy tri dai hon

473

N-{(2%,3R)-4, 4-diflo-1-{oxetan-2-carbonyl)-2-
[{2,3",4" 5 tetraflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit voi thai
gian duy tri ngan hon

476

N-[(25,3R}-2-[(2,4-diflo-3"-metyl[1,1-biphenyl]{ -~

3-ylimetyl]-4,4-diflo-1-{ox=tan-2-
carbonylipyrolidin-3-yl]letansulfonamit vai thai
gian duy tri ngan hon

515,2

477

N-{(25,3R}-4 4-diflo-1-{oxetan-2-carbonyl)-2-
[{2,2",4" 5" tetraflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}etansulfonamit vai thoi
gian duy tri ngan hon

537.,2

478

N-{(25,3R]-4,4-diflo-1-{oxetan-2-carbonyl)-2-
12,2" &' triflo-3'-metyl[1,1"-biphenyl}-3-
ylymetyl]pyrolidin-3-yl}etansulfonamit v&i thoi
gian duy tn ngan hon

533,2

472

N-{(25,3R,45)-4-flo-1-(oxetan-2-carbonyl}-2-
[{2,3", 5" -triflo]1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}xyclopropansulfonamit
v&i thoi gian duy tri ngan han

513,2

234
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480

N-{(25,3R,45})-4-flo-1-{oxetan-2-carbonyl}-2-
[12,2",3"-triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit
v&i thai gian duy tri ngén hon

N-{(25,3R 45)-4-flo-1-(oxetan-2-carbonyl)-2-
[{2,2°,5 -trifio]1,1"-biphenyi]-3-
yiimetyl]oyrolidin-3-yl}xycloprepansulfonamit
v&i thai gian duy tri ngan han

422

N-[(25,3R,45)-4-flo-2-[(2-flo[1,1"-biphenyl]-3-
ylimetyl]-1-(oxetan-2-carbonylpyrolidin-3-
yllxyclopropansulfonamit vai thai gian duy tri
ngan hon

£77,2

453

N-[(25,3R,45)-2-((2,2'-diflo[1,1'-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyl)pyrolidin-
3-yl]xyclopropansulfonamit cé ngudn gdc tir N-
1(25,3R,45)-2-[(3-clo-2-flophenyl)metyl}-4-flo-1-
{oxetan-2-carbonyl)pyrolidin-3-
ylxyclopropansulfonamit vai thai gian duy tn
ngan han nhiy HPLC {(cdt - L-column2 QDS (3.0
mmi.0. x50 mmL, 3 um). gha

ddng : nudcfaxetonitril (chira TFA 0,05%)

4952

434

%-[{28,39,43)-5—-1‘\D-Z-[{Z-ﬂo-?-met‘,'l{l,1’-
biphenyl]-3-yljmetyl]-1-(oxetan-2-
carbonylipyrolidin-3-yl]xyclopropansulfonamit
v&i thai gian duy tri ngan hon

235

491,2
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485

N-[(25,3R,45)-2-[(3"-clo-2-flo[1, 1" -biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyl)pyrolidin-
3-yl]xyclopropansulfonamit v&i thoi gian duy
tri ngan hon

5111

438

N-[(25,3R,45)-2-[(2,3"-diflo-5 -metyl[1,1'-
biphenyl}-3-ylimetyl]-¢-flo-1-{oxstan-2-
carbonylipyrolidin-3-yl]xyclopropansulfonamit
v&i thai gian duy tri ngan han

509.,2

487

N-[(25,3R,45)-2-[(2,2"-diflo-3"-metyl[1,1"-
biphenyl]-3-yljmetyl]-&-flo-1-{oxetan-2-
carbanylipyrolidin-3-yllxyclopropansulfonamit
v&i thai gian duy tri ngan hon

509,2

488

N-[(25,3R,45)-2-[(2,2'-diflo-5'-metyl[1,1"-
biphenyl]-3-ylimetyl]-4-flc-1-{oxstan-2-
carbanyljpyrolidin-3-yllxyclopropansulfonamit
v&i thii gian duy tri ngan hon

509,2

489

N-[(25,3R,45)-4-flo-2-[(2-flo-3"-metyl[1,1-
biphenyl]-3-ylimetyl]-1-(oxetan-2-
carhonylipyrolidin-3-yllxyclopropansulfonamit
v&i thai gian duy trl dai hon

491,2

420

N-[(25,3R,45)-2-[(2,2"-diflo-3"-metyl[1,1"
biphenyll-3-ylimetyl]-4-flo-1-{oxetan-2-
carhonylipyrolidin-3-yl]xyclopropansulfonamit
vai th&i gian duy tri dai hon

509,2

421

N-[(25,3R,45)-2-[(2,3"-diflo-5"-metyl[1,1"
biphenyl]-3-ylimetyl]-4-flo-1-{ox=tan-2-
carbonyljpyrelidin-3-yl]xyclopropansulfonamit
v&i thai gian duy tri dai hon

509,2

236
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452

N-[{25,3R,45)-2-[(2,2"-diflo-5"-metyl[1,1"-
biphenyl}-3-ylimetyi]-4-flo-1-{oxetan-2-
carbonylipyrolidin-3-yl]xyclopropansulfonamit
v&i thei gian duy tri dai hon

509,1

4283

N-{(25,3R,45]-4-flo-1-(oxetan-2-carbonyl}-2-
[12,3",5"triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit
v thai gian duy tri dai hon

513,1

424

N-{(25,3R,45)-4-flo-1-(oxetan-2-carbonyl}-2-
[{2,2",3" triflo[1,1"-biphenyl]-3-
ylimetyl]oyrolidin-3-yi}xyclopropansulfonamit
v&i thi gian duy tri dai hon

5131

435

N-{(25,3R,45)-4-flo-1-(oxstan-2-carbonyl}-2-
[t2,2°,5triflo[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yi}xyclopropansulfonamit
v&i thesi gian duy tri dai hon

513,2

426

N-[(25,3R,45)-4-fla-2-[(2-flo[1,1'-biphenyl]-3-
ylimetyl)-1-(oxetan-2-carbonyl}pyrolidin-3-
yllxyclopropansulfonamit voi thai gian duy tri
dai hon

4772

457

N-[(25,3R,45)-2-[(3 -clo-2-flo[1,1'-biphenyl]-3-
ylimetyl]-4-flo-1-{oxetan-2-carbonyljpyrolidin-
3-yl]xyclopropansulfonamit v&i thoi gian duy
tri dai hon

5111

438

N-[(25,3R,45)-4-flo-2-[{2-flo-3 -metyl[1,1-
biphenyl]-3-ylimetyl]-1-(oxetan-2-
carbonylipyrolidin-3-ylletansulfonamit voi thoi
gian duy tridai hon

4792

237
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N-[{25,3R,45)-2-[(2,2"-diflo-3"-metyl[1,1-
biphenyl]-3-ylimetyl]-4-flc-1-{oxetan-2-
carhonylipyrelidin-3-ylletansulfonamit vai thot
gian duy tri dai hon

I
(Y]
:\l
[

500

N-[(25,3R,45)-2-[(2,4"-diflo-3'-metyl[1,1-
biphenyll-3-ylimetyl]-4-fic-1-(oxetan-2-
carbonyl)pyrolidin-3-ylletansulfonamit co
ngudn goc tlr N-[{25,3R,&5)-2-[3-clo-2-
flophenylimetyl]-4-flo-1-(oxetan-2-
carbonyl)pyrolidin-3-yl]etansulfonamit vai thoi
gian duy tri dai hon nhd HPLE (c6t © L-column2
O05 (3,0 mml.D. x50 mmL, 3 um). pha

déng - nudc/axetonitril {(chira TFA G,05%)

497.2

501

N-[(25,3R,45)-2-[(2,3"-diflo-5"-metyl[1,1"-
biphenyl}-3-ylimetyl]-4-flo-1-(oxetan-2-
carbanyl)pyrolidin-3-yl]etansulfonamit vai thai
gian duy tri dai hon

497,2

502

N~{(25‘,3R,43'}-2-[(2,2'-diﬂa-S’-mety![i, 1
biphenyl]-3-ylimetyl]-&4-flo-1-(oxetan-2-
carbonyl)pyrelidin-3-yl]etansulfonamit voi thoi
gian duy tri dai hon

497,2

503

N-[(25,3R})-2-{[3"-[diflometyl}-2-flo[1,1'-
biphenyll-3-ylimetyl}-4 4-diflo-1-(oxetan-2-
carbonylipyrolidin-3-yl]etansulfonamit voi thai
gian duy tri dai hon

e T

5331

238
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w
()
ESY

N-[(25,3R)-2-{[3"-(diflometyl}-2-flo[1,1'-
biphenyll-3-ylimetyl}-4 4-diflo-1-{oxetan-2-
carbonyllpyrelidin-3-ylletansulfonamit vai thoi
gian duy tri ngan hon

.
5,

un
Q
(&4

N-[(25,3R)-2-{[3"-[diflometyl}-2-flo[1,1'-
biphenyll-3-ylimetyi}-4 4-diflo-1-(3-
floxyclobutan-1-carbonyllpyrolidin-3-
ylletansulfonamit v&i thi gian duy tri dai hon

547,2

N-[(25,3R)-2-{[3"-(diflometyl}-2-flo[1,1'-
biphenyll-3-ylimetyi}-4 4-diflo-1-(3-
floxyclobutan-1-carbonyljpyrolidin-3-
ylletansulfonamit v&i thoi gian duy tri ngan
hon

547,2

507

N-[(25,3R)-2-{[3"-(diflometyl}-2-flo[1,1'-
biphenyl]-3-ylimetyl}-4 4-diflo-1-(2-
metylpropanoylipyrolidin-3-yl]etansulfonamit

519,2

508

N-[(25,3R)-1-(xyclopropancarbonyl}-2-{[3™-
{diflometyl)-2-flo[1,1-biphenyl]-3-yljmetyl}-4,45
diflepyrolidin-3-ylletansulfonamit

517,1

N-[(25,3R)-1-(bixyclo[1.1.1]pentan-1-carbonyl)-

2-{[3'-(diflometyl}-2-fio[1,1-biphenyl]-3-
ylimetyl}-4,4-diflopyrolidin-3-ylletansulfonamit

b= ¢ 1Y
i

543,21

510

N-{(25,3R)-1-(bixyclo[1.1.1]pentan-1-carbonyl)-

4, 4-diflo-2-[(2-flo-3"-metoxy[1,1’-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

o

523,2

N-[(25,3R}-4,4-difla-2-[(2-flo-3"-metoxy[1,1'-
bichenyll-3-ylimetyl]-1-(2-
metylpropanoy!jpyrolidin-3-ylletansulfonamit

4991

239
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512

N-{(25,3R)-1-(xyclopropancarbonyl}-4,4-diflc-2-

[{2-fle-3"-metoxy(1,1"-biphenyl]-3-
ylimetyl]lpyrolidin-3-yi}stansulfonamit

497,2

S13

N-[(25,3R)-4,4-diflo-2-[(2-flo-3"-metoxy[1,1-
biphenyll-3-ylimetyl]-1-(1-hydroxyxyclobutan-
1-carbonylipyrolidin-3-ylletansulfonamit

£14

N-{(25,3R,45)-1-(xyclopropancarbonyl)-4-flo-2-
[{2-flo-3"-metyl[1,1'-ciphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit

453,2

515

N-{{25,3R,45)-1-{xyclopropancarbonyl}-2-[{2,3'- | ..

diflo-5'-metyl[1,1-biphenyl]-2-yl)metyl]-4-
flopyrolidin-3-ylletansulfonamit

481,2

516

N-[(25,3R,45)-2-[(3"-clo-2-flo[1,1'-biphanyl]-3-
ylimetyl]-1-(xyclopropancarbonyl}-4-
flopyrolidin-3-yl]etansulfonamit

483,2

517

N-[(25,3R,45)-2-[{3"-clo-2,5"-diflo[1,1’-biphenyl]

3-ylimetyl]-1-{xyclopropancarbonyl)-4-
flopyrolidin-3-ylletansulfonamit

501,1

518

N-{{25,3R,45)-1-{xyclopropancarbonyl}-2-[{2,2'- e

difio[1,1"-biphenyl]-3-yljmetyl]-4-flopyrelidin-3-
yliletansulfonamit

o \;‘\" N /- h

467,1

N-{(25,3R,45)-1-{xyclopropancarbonyl}-2-[12,2'- | b

difie-3'-metyl[1,1-biphenyl]-3-ylimetyl]-4-
flepyrolidin-3-yl}etansulfonamit

481,1

240
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N-[(25,3R, £5)-2-[(3"-clo-2,2'-diflo[1,1-biphenyl][{ =

3-ylimetyl]-1-[xyclopropancarbonyl}-4-
flopyrolidin-3-ylietansulfonamit

501,1

{25 3R)-3-l{xyclopropansulfonyllamino]-2-[(2,2' ="

diflo-3"-metyl[1,1-biphenyl]-3-ylimety!]-4,4-
diflo-N,N-dimetylpyrolidin-1-carboxamit

{25,3R)-3-{{xyclopropansulfonyl}amino]-2-[(2,3' i_-

difio-5"-metyl[1,1-biphenyl]-3-ylimetyl]-4,4-
diflo-N,N-dimetylpyrolidin-1-carboxamit

5142

{25,3R)-3-[ixyclopropansulfonyljaming]-2-[(2,3'1"7 7

diflo[1,1"-bipheny!]-3-yljmetyl]-4,4-diflo-N, N-
dimetylpyrolidin-1-carboxamit

500,2

524

{25,3R)-3-[{xyclopropansulfonyljamino]-4,4-
diflo-N,N-dimetyl-2-[{2,3",5"-triflo[1,1'-
biphenyl]-3-ylimetyl]pyrolidin-1-carboxamit

518,2

un
[ ;8]
wn

N-{(25,3R)-1-{azetidin-1-carbonyl)-4,4-diflo-2-
[12,3",5"-triflo[1,1'"-biphenyl]-3-
ylimetyl]pyrolidin-3-y!Ixyclopropansulfonamit

{25,3R)-2-[12,3"-diflo-5"-metyl[1,1"-biphenyl]-3-
ylimetyl]-3-[(dimetylsulfamoyljamine]-4,4-
diflio-N,N-dimetylpyrolidin-1-carboxamit

517,2

N-{(25,3R)-1-(azetidin-1-carbonyl}-2-[(2,2 -diflo- e

3'-metyl[1,1-biphenyl]-3-ylimetyi]-4,4-
diflopyrolidin-3-ylixyclopropansulfonamit

526,1

241
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o
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(k]

i
i

i

{25,3R)-2-[{2,3"-difla[1,1-biphenyl]-3-yljmetyl}-
3-[{dimetylsulfamoyljamino]-4,4-diflo-N N-
dimetylpyrolidin-1-carboxamit

503,2

o
(R
w

N-{(25,3R]-1-(azetidin-1-carbonyl}-2-[(2,3"-diflo,

S'-metyl[1,1-biphenyl]-3-ylimetyl]-4,4-
diflopyrolidin-3-ylxyclopropansulfonamit

526,2

530

W-{{25,3R)-2-[(2,2"-diflo-3"-metyl[1,1-biphenyl]-|~= "7

3-yl)metyl]-4,4-diflo-1-[{2R}-oxetan-2-
carbonyl]pyrolidin-3-ylxyclopropansulfonamit

527,2

531

{25,3R)-2-[(2,2"-diflo-3"-mety![1,1"-biphenyl]-3-

ylimetyl]-3-[{dimetylsulfamoyljaminc]-4,4-

diflo-N,N-dimetylpyrolidin-1-carboxamit

517,2

532

{25,3R)-3-[{dimetylsulfamoyljamino}-4,4-diflo-
N, N-dimetyl-2-[(2,3" 5'-triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-1-carboxamit

521,2

533

N-{(25,3R})-2-[(2,3'-diflo-5"-metyl[1,1"-biphenyl]-
3-ylimetyl]-4,4-diflo-1-[(2R}-oxetan-2-
carbonyl]pyrolidin-3-yl}lxyclopropansulfonamit

527,1

534

N-{(25,3R}-1-{azetidin-1-carbonyl}-2-[(2,3'-
diflo][1,1'-biphenyl]-3-ylimetyl]-4,4-
difiopyrolidin-3-ylixyclopropansulfonamit

512,2

242
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N-[(25,3R,45)-2-{[3"-({diflometyl}-2-flo[1,1
biphenyll-3-ylimetyl}-4-fic-1- (oxetan -2-
carbonylipyrolidin-3-ylletansulfonamit ¢é
ngudn goc tir N-[(25,3R,45)-2-[(3-clo-2-
flophenylimetyl]-4-flo-1-{oxetan-2-
carbonylipyrelidin-3-ylletansulfonamit vai thai
gian duy tri ngdn hon nhe HPLE (cdt - L-
column2 ODS (3,0 mmi.D. =50 mmL, 3

um). phadéng nudc/axetonitril (choa TFA
0,05%])

515,1

536

N-[125,3R, 45)-4-fla-2-[{ 2-flo-3"-metyl[1,1-
biphenyl]-3-ylimetyl]-1-{ 1-hydroxyxyclobutan-
1-carbonylipyrelidin-3-yl]etansulfonamit

493,

N

537

N-[(25,3R,45)-4-flo-2-[(2-flo-3"-metyl[1,1-

biphenyl]-3-ylimetyl]-1-{ I-hydroxyxyclobutan-
-carbonyljpyrolidin-3-

yllxyclopropansulfonamit

(25,38, 453-3-{(x'{ciopr0§;a nsulfonyljamine]-4-

flo-2-[(2-flo-3"-metyl[1,1-biphenyl]-3-yljmetyl]-

N N-dimetylpyrolidin-1-carboxamit

ot
ax
P

478,2

539

N'-{(25,3R)-2-[(2,2"-diflo-3"-metyl[1,1-
biphenyl]-3-ylimetyl]-4 &-diflc-1-[{2R)-ox2tan-
2-carbonyllpyrolidin-3-yl}-N,N-dimetylsulfuric
diamit

530,2

540

N'-{(25,3R)-2-[(2,3"-diflo-5"-metyl[1,1"-
biphenyl]-3-ylimetyl]-4 &-diflo-1-[{2R)-0x2tan-
2-carbonyllpyrolidin-3-yI}-N, N-dimetylsulfuric
diamit

243
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N'-{(25,3R}-2-((2,3"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4,4-diflo-1-[(2R}-oxetan-2- D

cqy M tv]% ifl [(ZR) o A s
carbonyl]pyrolidin-3-yl}-N,N-dimetylsulfuric P
diamit e
N'-{(25,3R}-4,4-difla-1-[{2R}-oxetan-2-carbonyl]{ -

c4a 2-[(2,3' 5 —triﬂé{:J.‘,l’-bipheny%]'-?;- , : r:‘.;;,];‘: r es
ylimetyl]pyrolidin-3-yi}-N,N-dimetylsulfuric A
dfamd: ’[;--' A_:'f"*‘ £

N-{{2%,3R,45)-1-{azetidin-1-carbonyl)-4-flo-2- s T

543 |[{2-flo-3'-metyl[1,1'-biphenyl]-3- By 430,1
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit Creg’™ :

"
—
&

N-{(25,3R,45)-1-(azetidin-1-carbonyl)-4-flo-2- S
544 [[(2,3,5"triflo[1,1"-biphenyl]-3- 12,2

i 512,
\JA > 1 :
ylimetyl]pyrolidin-3-yl}xyclopropansulfonamit oo
N'-{(25,3R})-1-(azetidin-1-carbonyl}-2-[{2,2"- paT
545 |diflo-3'-metyl[1,1-biphenyl]-3-ylimetyl]-4,4- RGN 5292
diflopyrolidin-3-yl}-N,N-dimetylsulfuric diamit U {“‘"“

N'-{(25,3R)-1-(azetidin-1-carbonyl}-2-[{2,3"-

545 |diflo-5'-metyl[1,1-biphenyl]-3-ylimetyi]-4,4- 5292
diflopyrolidin-3-yl}-N,N-dimetylsulfuric diamit '
N'-{{25,3R)-1-{azetidin-1-carbonyl}-2-[{2,3- |77y o

547 |difio[1,1"-biphenyl]-3-ylimetyl]-4,4- Sl 515,2
diflopyrolidin-3-yI}-N, N-dimetylsulfuric diamit 'if‘;h,f“
N'-{(25,3R}-1-(azetidin-1-carbonyl}-4,4-difio-2- ~

c8 §(2,3',S'-triﬁa?i,‘;l‘-biphenyi]-&’»i ’ z zl 5332
ylimetyl]pyrolidin-3-yi}-N,N-dimetylsulfuric Ll;r
diamit T

244
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N-[(25,3R])-2-{[2"-{diflometoxy)-2-flo[1,1-
bighenyl]-3-ylimetyl}-4 4-difio-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

550

N-[(25,3R)-1-{xyclopropancarconyl}-2-{[3™-
{difiometoxyi-2-fic]l,1"-biphenyl]-3-yllmetyl}-
4 4-diflepyrolidin-3-yl]etansulfonamit

(Wi}
W
e
(%)

o
(%]
-y

N-[(25,3R)-1-(bixyclo[1.1.1]pentan-1-carbonyl)- | A

2-{13'-(diflometoxy]-2-flo[1,1"-biphenyl]-3-
yiimetyl}-4, 4-diflopyrolidin-3-yi]etansulfonamit

(%]
(¥, ]
[A]

N-[(25,2R)-2-{[2-(diflometoxy]-2-flo[1,1"-
biphenyll-3-ylimetyi}-4 4-dific-1-(1-
hydroxyxyclobutan-1-carbonyljpyrolidin-3-
ylletansulfonamit

563,1

N-[(25,3R)-2-[(3"-clo-2,4"diflo[1, 1 -biphenyl]-3- =

viimetyl]-4,4-diflo-1-{{25})-ox=atan-2-
carbonylipyrolidin-3-ylletansulfonamit

N-{125,3R}-2-[(3"-clo-2,4"diflo[1,1"-biphenyl]-3- |

yhimetyl]-4 4-diflo-1-[{2R}-oxetan-2-
carbonyllpyrolidin-3-ylletansulfonamit

5351

N-{(25,3R}-4,4-diflo-1-(oxetan-2-carbonyl)-2-
(2,2, & triflo-53"-metyl[1,1"-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit vai thoi
gian duy tri dai hon

556

N-{{2%,3R})-4,4-diflg-1-{oxetan-2-carbonyl)-2-
2,24 triflo-3"-metyl[1,1 -tiphenyl]-3-
ylimetyllpyrolidin-3-yi}etansulfonamit v&i thoi
gian duy tri ngdn hon

533,1

245
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557 |2,3'-diflo[1,1-biphenyl]-3-yljmeatyl]-4 4-
dificpyrolidin-3-ylimetansulfonamit

N-{(25,3R}-1-(azetidin-1-carbonyl}-2-[{4"-bromoq " =

5640

558

gian duy tri dai hon

N-{{2%,3R}-4 &-diflo-1-{3-floxyclobutan-1-
carbonyl)-2-[(2-flo-3"-metoxy[1,1"-biphenyl]-3-
ylimetyl]oyralidin-3-yl}etansulfonamit vgi thoi

552

gian duy tri ngdn hon

N-{(25,3R)-4 4-diflo-1-[3-floxyclobutan-1-
carbonyl)-2-[{2-flo-3'-metoxy[1,1 -biphenyl]-3-
ylimetyl]pyrolidin-3-yl}etansulfonamit vai thoi

529,1

dimetylsulfuric diamit

N'-{(25,3R)-1-(azetidin-1-carbonyl)-2-[{3-clo-2-
5580 |flophenylimetyl]-4 4-diflopyrolidin-3-yl}-N, N-

(%]

4551

ylimetyl}-4,4-diflo-1-(2-hydroxy-2-
metylpropanoyl)pyrolidin-3-
ylimetansulfonamit

rac-N-[{25,3R}-2-{[6-(3,5-diflophenyl)pyridin-2-

490,1

rac-N-[{25,3R}-2-{[6-{3,5-diflophenyl)pyridin-2-
562 |ylimetyl}-4, 4-diflo-1-(1-hydroxyxyclobutan-1-
carbonylipyrolidin-3-yl]metansulfonamit

Lodnw

502,1

un
(4
(€]

3-yljmetyl]-4,4-diflo-1-[(25)-cxetan-2-

carbonyllpyrolidin-3-yljxyclopropansulfenamit

N-{(25,3R)-2-[(2,2"-diflo-3'-metyl[1,1-biphenyi]{ ™

527,1

246
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N-{(25,3R}-2-(2,3'-diflo-5 -metyl[1,1-biphenyl]] o+
3-yljmetyl]-4,4-diflo-1-[(25)-oxetan-2-
carbonyllpyrolidin-3-yllxyclopropansulfonamit

5271

565

N'-[(25,3R})-2-[(2,3"-diflo[1,1'-biphenyl]-3-
ylimetyl]-¢,4-diflo-1-{1-hydroxyxyclobutan-1-
carbonyl)pyrolidin-3-yl]-N,N-dimetylsulfuric
diamit

N'-[{25,3R)-2-[(4"-bromo-2, 3 -diflo[1

biphenyl}-3-ylimetyl]-4,4-diflo-1-(1-

Ihydroxyxyclobutan-1-carbonyljpyrolidin-3-yl]-

N, N-dimetylsulfuric diamit

w‘il
3 -

608,0

567

N-[(25R,3R5)-2-{[6-(3,5-diflophenyl}pyridin-2-

yllmetyl}-¢ 4-diflo-1-(oxstan-2-

carbanyl)pyrolidin-3-yllmetansulfonamit

4881

568

rac-N-[{25,3R)-1-{bixyclo[1.1.1]pentan-1-
carbonyl)-2-{[6-(3,5-diflcphenyl)pyridin-2-

ylimetyl}-¢,4-diflopyrolidin-3-
ylimetansulfonamit

498,2

5632

[{25R,3R5)-2-{[6-[3,5-diflophenyljpyridin-2-

ylimetyl}-¢,4-diflo-1-(oxetan-2-

carbanyl)pyrolidin-3-ylJmetansulfonamit

488,1

570

N-{(25,3R}-2-[{5'-clo-2,2", 4" triflo[1,1'-biphenyl]-
3-yljmetyl]-4,4-diflo-1-[(2R}-oxetan-2-
carbonyl]pyrolidin-3-ylletansulfonamit

I

571

N-{(25,3R])-2-[(3"-clo-2,2", 4" triflo[1,1'-biphenyl]{ ="
3-ylimetyl]-4,4-diflo-1-[[2R}-oxetan-2-
carbonyllpyrolidin-3-ylletansulfonamit

247
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rac-N-[{25,3R}-2-{[&-{3,5-diflophenyl)pyridin-2-
ylimetyl}-4 4-diflo-1-(2-hydroxy-2-
metylpropanoylipyrolidin-3-yl]etansulfonamit

504,1

573

rac-N-1{25,3R}-2-{[6-(3,5-diflophenyl)pyridin-2-
ylimetyl}-4,4-diflc-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit

488,1

574

rac-N-[{25,3R}|-1-(bixyclo[1.1.1]pentan-1-
carbonyl)-2-{[6-(3,5-diflcphenyl)pyridin-2-
ylimetyl}-4 4-diflopyrolidin-3-ylletansulfonamit

512,1

N'-{(25,3R)-2-[(2,2"-diflo-3"-metyl[1,1"

biphenyl]-3-ylimetyl]-4 4-diflo-1-[(25-oxetan-2{ ',

carbonyl]pyrolidin-3-yl}-N,N-dimetylsulfuric
diamit

5302

576

N'-{(25,3R)-2-[({2,2"-diflo-5"-metyl[1,1"-

biphenyll-3-ylimetyi]-4,4-diflo-1-[(25)-oxetan-2{

carbonyl]pyrolidin-3-yl}-N,N-dimetylsulfuric
diamit

530,1

577

N'-{{25,3R)-2-[(2,3"-diflo[1,1"-biphenyl]-3-
ylimetyl]-4,4-diflo-1-[(25)-0xetan-2-
carbonyl]pyrolidin-3-yl}-N,N-dimetylsulfuric
diamit

516,1

578

N'-{(25,3R)-4,4-diflo-1-[(25}-oxetan-2-carbonyl{

2-[(2,3',5'"-triflo[1,1'-biphenyl]-3-
ylimetyl]pyrolidin-3-yl}-N,N-dimetylsulfuric
diamit

534,1

N-{(25,3R}-4,4-diflo-1-(2-hydraoxy-2-
metylpropanoyl)-2-[(2,2" 4"-triflo-3"-metyl{1,1"-
biphenyl]l-3-yljmetyl]pyrolidin-3-
yliztansulfonamit

5351

248
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580

rac-N-[{25,3R)-2-{[6-{3,5-diflcphenyljpyridin-2- | g

yimetyl}-4, 4-diflo-1-(1-hydroxyxyclobutan-1-
carbonylipyrelidin-3-ylletansulfonamit

516,1

581

N-[(25R,3RS)-24[6-(3,5-diflophenyljpyridin-2-  |r..

ylimetyl}-4 &-diflo-1-{oxstan-2-
carbonylipyrolidin-3-ylletansu/fonamit

5021

s82

N-[{25R,3R5}-2-{[6-(3,5-diflophenyl}pyridin-2-
yiimetyl}-4 4-diflo-1-{ox=tan-2-
carbonylipyrolidin-3-ylletansulfonamit

502,1

Ln
]
s

N'-[{25,3R)-2-[(4"-brome-2-flo-3'-metyl[1,1'-
biphenyl]-3-ylimetyl]-4 4-diflo-1-{1-
nydroxyxyclobutan-1-carbonyljpyrelidin-3-yl]-
N N-dimetylsulfuric diamit

502,1

rac-N-[{25,3R,45)-2-{[2-(3,5-diflophenyl(}-1,3-
thiazel-&-yl]lmetyli-4-flo-1-({2-hydroxy-2-
metylpropanayl)pyrelidin-3-
yilmetansulfonamit

478,1

585

rac-N-[{25,3R,45})-1-{xyclobutancarbonyl)-2-{[2-
{3,5-diflophenyl)-1,3-thiazol-4-yl]metyl}-4-
flopyrolidin-3-yljmetansulfonamit

474,1

586

rac-(25,3R,45)-2-{[2-(3,5-diflophenyl}-1,3-
thiazol-4-yl]metyl}-4-flo-3-
[{metansulfonyljamino]-N,N-dimetylpyrolidin-14
carboxamit

4£63,1

587

rac-N-[{25,3R,45)-2-{[2-(3,5-diflcphenyl)-1,3-
thiazol-4-yllmetyl}-4-flo-1-{1-
hydroxyxyclobutan-1-carbonyl)pyrelidin-3-
yiimetansuifonamit

490,0

249
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Béang 1-80
N-[(25,3R)-2-[(2,3-diflo[1,1"-biphenyl]-3-
[ymetyl]-4,4-diflo-1-

ssg |V/mEtVl R s 517,0
{trimetylhydrazinecarbonyljpyrolidin-3- oy ST
ylletansulfonamit Ty
N'-[(25,3R)-1-(azetidin-1-carbony!)-4,4-diflo-2- | 77

589 {[Z-ﬁx}u-{ﬁ n‘et‘y}pyrs’dm 2 N B 512.0
yliphenyllmetyl}pyrolidin-3-yl]-N,N-
dimetylsulfuric diamit 3
{25,3R)-3-[{dimetylsulfamoyl)aminc]-4,4-diflo- '1£ -

520 |2-{[2-flo-3-(6-metylpyridin-2-yljphenyl]metyli- : \ ; 00,0
N,N-dimetylpyrolidin-1-carboxamit e
N'-[{25,3R}-4,4-diflo-2-{[2-flo-3-{6-metylpyridin z

- 2-yliphenyllmety!}-1-{1-hydroxyxyclobutan-1- f-fr ‘f,*_‘j o

"7 lcarbonylipyrolidin-3-yl]-N,N-dimetylsulfuric '\',5’? 527,0
diamit ©h
o
N-[(25,3R)-4,4-diflo-2-{[2-flo-3-(6-metylpyridin- | S

g22 |2-yllphenylimetyl}-1-{1-hydroxyxyclobutan-1- ’\'} 523,9
carbonyl)pyrolidin-3-yl]Jxyclopropansulfonamit iﬂf‘;.,f'i W
N-[(25,3R})-1-(azetidin-1-carbonyl}-4,4-diflo-2- i ‘

2-flo-3-{6-metylpyridin-2- A

593 { ( }fpy o ¥ - 5090
yliphenyl]lmetylipyrolidin-3- . \
yllxyclopropansulfonamit " N
{25,3R)-3-[{xyclopropansulfonyljamino]-4,4- v “ .
difio-2-{[2-flo-3-(6-metylpyridin-2- -

534 Al ”’( viey - 497,0
vliphenyljmetyl}-N, N-dimetylpyrolidin-1-
carboxamit
{25 3R}-3-{{dimetylsulfamoyl)jamino]-4,4-diflo- |~ ’ e

525 |2-{[2-flo-3-{6-metylpyridin-2-yliphenyl]metyl}- ' \}“,, HCl 500,2
N N-dimetylpyrolidin-1-carboxamit et T

250
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588

{25,3R]-3-[{dimetylsulfamoyl)aminoc]-4,4-diflo-
2-{[2-flo-3-{S-metylpyridazin-3-
yliphenyl]metyll-N N-dimestylpyrolidin-1-
carboxamit

501,2

527

N'-[(25,3R}-1-{azetidin-1-carbonyl}-4, 4-dific-2-
{[2-flo-3-(53-metylpyridazin-3-
yliphenyl]metylipyrolidin-3-yl]-N,N-
dimetylsulfuric diamit

513,2

528

N'-[(25,3R)-4,4-diflo-2-{[2-flo-3-{5-
metylpyridazin-3-yliphenyl]metyl}-1-{1-
hydroxyxyclobutan-1-carbonyl)pyrolidin-3-yl]-
N, N-dimetylsulfuric diamit

528,2

N-[(25,3R}-2-[{2,3"-difla[1,1"-biphenyl]-3-
yiimetyl]-¢,4-diflo-1-
{trimetylhydrazinecarbonyljpyrolidin-3-
yijetansulfonamit

HCl

517,2

600

N'-[{25,3R)-2-{[3-[6-etylpyridin-2-yl}-2-
flophenyllmetyl}-4,4-diflo-1-{1-
hydroxyxyclobutan-1-carbonyljpyrolidin-3-yl]-
N N-dimetylsulfuric diamit

540,89

601

N'-[(25,3R)-4,4-diflo-2-{[2-flo-3-{5-flc-B-
metylpyridin-2-yliphenyl]metyi}-1-{1-
hydroxyxyclobutan-1-carbonyl)pyrelidin-3-yl]-
N, N-dimetylsulfuric diamit

5449

602

N'-[(25,3R)-4,4-diflo-2-{[2-flo-3-{3-flo-6-
metylpyridin-2-yljphenyl}metyi}-1-{1-
hydroxyxyclobutan-1-carbonyljpyrelidin-3-yl]-
N, N-dimetylsuifuric diamit

544,89

603

N'-[(25,3R)-4,4-diflo-2-{[2-flo-3-(2-metyl-1,3-
thiazol-d-yljphenylimetyi}-1-(1-
hydroxyxyclobutan-1-carbonyl)pyrolidin-3-yl]-
N N-dimetylsulfuric diamit

532,8

251
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Béang 1-82
n -:‘5“\’\‘
N*-[(28,3R)-4,4-diflo-2-({2-flo-3-[6- ety
triflomnetyl) pyridin-2-ylphenyl fmetyl)-1-(1- s
coa |t tyljpyri yllphenylim M [‘1 LS 580,9
hydroxyxyclobutan-1-carbonyl)pyrelidin-3-yl]- | g
N, MN-dimetylsulfuric diamit ¢
N'-[{25,3R}-2-[{3-[6-(diflometyl)pyridin-2-y]-2- ;rj’*"w""‘*«f?el .
|flophenylimetyl}-4,4-diflo-1-{1- ™
60> - | N 562,9
hydroxyxyclobutan-1-carbonyl)pyrolidin-3-yl]- ‘-f:!hfﬂw .
[ =
N,MN-dimetylsulfuric diamit °
Iy
N'-[(25, 3R)-2-{[3-(4,6-dimetylpyridin-2-yl}-2- ,.;e»‘fm.sdx‘,,ﬁbl
flophemyl]metyl}-4,4-diflo-1-{1- A L
sqe |fophenyllmetyl}-4,4-diflo-1-{ - | e 5409
hydroxyxyclobutan-1-carbonyljpyrolidin-3-yl]- Ty e
N,N-dimetylsulfuric diamit F e
| i
etyl 2-[3-{1{25,3R)-1-ftert-butorycarbonyl}3- |~ X2
607 El[dﬁmewlsulhmwI]aﬁminmﬁ-dﬂ-diﬂﬂwmlidin—E-} - ic.f%fi’ 577,2
viimetyl]-2-flophenyl]-1,3-oxazol-4-carboxylat o
N'-[(25,3R)-2-[(3-clo-2-flophenylimetyll-4,4- | " Y™
__ |diflo-1-(1-hydrexyxyclobutan-1- KoY Hﬂ"“*ﬁ_m
EC‘& - f= ) - - "‘s-"{ E "(‘H'd #‘EB .I.
carbonylipyrelidin-3-yl]-N,N-dimetylsulfuric L Pk !
diamit *’;@;,,,g‘
3
N'-[{25,3R]-4,4-diflo-2-({2-flo-3-[4- R P
- : _7 il 1 i I ‘.@'5’?-";
c09 {hydroxymetyl}-1,3-oxazol-2 k’i]phe'l'wl}met'f”l | - i:.}!ti,.;;: 5325
1-[1-hydrexyxyclobutan-1-carbonyljpyrolidin-3- :;:_:“ r !
wi]-N, N-dimetylsulfuric diamit ‘
| e {‘i
N'-[{25,3R]-4,4-diflo-2-{[2-flo-3-{4-metyl-1,3- r@ o
510 oxazol-2-yljphenyllmetyl}1-(1- ) l\r"‘“'g;u:cf:; 172
hydroxyxyclobutan-1-carbonylpyrofidin-3-yl}- r"“ﬁ;‘ﬁgh' ' ’
N, M-dimetylsulfuric diamit

252
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61l

N'-[(25,3R)-2-{[3-(5-clo-2-metyl-1,3-thiazol-4-
yli-2-flophenylimetyl}-4,4-diflo-1-(1-
hydroxyxyclobutan-1-carbonyljpyrolidin-3-yl}-
N, N-dimetylsuifuric diamit

567,1

6l2

N'-[(25,3R})-4,4-diflo-2-{[2-flo-3-(2-metyl-1,3-
oxazol-4-yllphenyllmetyl}-1-{1-
hydroxyxyclobutan-1-carbonyljpyrolidin-3-yl]-
N, N-dimetyisulfuric diamit

517,2

N'-[(25,3R}-2-{[3-(5-clo-2-m=etyl-1,3-0xazol-4-
yi)-2-flophenylimetyl}-4 4-dific-1-(1-
hydroxyxyclobutan-1-carbonyl)pyrolidin-3-yl]-
N N-dimetylsulfuric diamit

551,1

614

flophenyllmetyl}-4 4-diflo-1-{1-
hydroxyxyclobutan-1-carbonyljpyrolidin-3-yl]-
N, N-dimetylsulfuric diamit

615

-ylimetyl]-4,4-diflo-1-[{2R)-oxetan-2-
carbonyllpyrolidin-3-yljetansulfonamit

N-{(25,3R]}-2-[(3'-clo-2,4" 5" triflo[1, 1"-biphenyl]- . -

N'-[(25,3R])-2-{[3-(4-etyl-6-metylpyridin-2-yl)-2- |, . - _

555,

[

616

axit [3-{{(25,3R)-3-[{N N-
dimetylsulfamoyljamino]-4,4-diflo-1-{1-
hydroxyxyclobutan-1-carbonyljpyrelidin-2-
ylimetylj-2-flophenyl]boronic

430,16

253
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Vi du thit nghiém 1: Thu dugc té bao biéu hién 6n dinh thu thé orexin typ 2 nguoi
(hOX2R)

Pé thu dugc dong vo tinh té bao biéu hién 6n dinh thu thé orexin typ 2 ngudi, thu
thé orexin typ 2 ngudi cADN dugc chén vao vecto plasmid pcADN3.1(+)(Invitrogen), va
ADN plasmid cho viéc biéu hién thu thé orexin typ 2 ngudi (pcADN3.1(+)/hOX2R) dugc
nhan ban. ADN plasmid dugc dua vao té bao CHO-dhfr bing phwong phép dién di
(Electroporation), va thu thé orexin typ 2 ngudi bidu hién cac té bao nhan ban thu duge
bang phuwong phap pha lodng gi¢i han nho st dung sw khéng thudc G418 1am dau hiéu
lua chon.

Vi dy thir nghiém 2: Po hoat tinh cht véan thu thé oxerin typ 2

Céc t& bao CHO biéu hién cudng buc thy thé OX2 ngudi dugc cdy trong mdi 16
cla dia déy trong subt mau den 384 15 (BD Falcon) véi lugng 7500 té bao/giéng, va dugc
nudi cdy trong mot ngay trong may ap CO2 5% & 37°C. Sau khi loai bé mdi truong trong
dia té bao, chat dém thir nghiém A chira chét chi bao canxi (HBSS (Thermo Fisher
Scientific), HEPES 20mM (Thermo Fisher Scientific), BSA 0,1% (Sigma-Aldrich), Fluo-
4 AM 2,5pg/mL (DOJINDO Chemical), Pluronic F127 0,08% (DOJINDO Chemical),
probenecid 1,25mM (DOJINDO Chemical)) duge b sung véi luong 30 uL/16. Pia dugc
dé yeén trong 30 phut trong may ap CO2 5% & 37°C, va tiép tuc dé yén & nhiét do trong
phong trong 30 phut. Hop chit thir nghiém duoc diéu ché bang cach pha lodng véi chit
dém thir nghiém B (HBSS, HEPES 20mM, BSA 0,1%) dugc bd sung véi luong 10 pL/lé,
va tri s6 phat huynh quang dugc do bang FDSSUCELL (Hamamatsu Photonics K.K.) mdi
mot gidy trong 1 phut, va sau do 1a mdi hai gidy trong 1 phut 40 gidy. Hoat tinh (%) cta
hop cht thir nghiém duoc tinh v6i gia dinh ring sw bién thién tri s6 phat huynh quang khi
DMSO dugc bd sung thay vi hop chét thir nghiém 1a 0%, va sw bién thién tri so phat
huynh quang khi orexin A (nguoi) (PEPTIT INSTITUTE, INC.) dugc bd sung & ndng do
cubi 1a 10 nM 12 100%. Hoat tinh ctia m&i hop chit & ndng do 3 uM dugc thé hién trong
bang 2. Nhu 10 rang tu cac két qua, hop chat theo sdng ché dugc thé hién c6 hoat tinh chi

vén 1én thy thé orexin typ 2 nguoi.
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Béang 2-1
Hop chét thir nghiém Hoat tinh chil van OX2R (3 pM, %)
1 100
2 106
3 106
4 101
5 117
7 101
8 99
11 85
13 93
21 102
23 100
25 108
26 100
35 96
44 98
45 98
46 102
50 99
51 99
52 100
56 95
65 100
66 104
67 111
68 106
73 104
76 98
77 95
78 93
79 102

255
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Bang 2-2
Hop chét thir nghiém Hoat tinh cht vin OX2R (3 uM, %)
81 95
87 93
88 98
91 94
92 99
93 98
94 99
97 90
98 91
105 99
106 97
116 86
121 94
122 89
124 89
129 92
131 94
133 96
136 87
138 97
139 93
144 88
145 99
146 92
147 91
162 92
163 105
166 98
171 99
174 90

256
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Bang 2-3
Hop chét thir nghiém Hoat tinh cht van OX2R (3 uM, %)
175 95
202 94
204 89
205 91
207 88
210 95
211 94
212 96
216 95
217 96
220 90
222 97
225 96
226 100
228 99
231 95
236 100
238 98
239 102
245 04
248 90
249 90
250 96
251 91
257 96
259 96
263 103
264 98
265 96
266 83

257
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Bang 2-4
Hop chét thir nghiém Hoat tinh chii van OX2R (3 1M, %)
267 92
268 94
272 88
273 83
274 93
275 85
276 88
277 94
282 96
283 93
284 92
285 98
287 94
289 80
291 90
292 87
293 83
294 96
295 95
296 96
297 95
298 96
302 85
304 99
305 103
306 89
307 100
308 94
314 109
316 101

258
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Bang 2-5
Hop chét thir nghiém Hoat tinh chii van OX2R (3 1M, %)
323 92
324 91
328 86
329 88
330 98
332 95
333 78
344 102
345 92
346 93
347 102
348 103
349 98
356 97
365 93
366 96
368 95
369 85
370 91
371 94
372 89
373 88
374 93
375 91
376 99
377 95
378 106
379 93
380 93
381 95

259

259/274



47484

Béng 2-6
Hop chét thir nghiém Hoat tinh cht van OX2R (3 pM, %)
382 102
383 94
384 98
385 95
387 85
388 89
389 89
391 92
392 97
393 94
394 86
408 88
409 92
413 99
414 95
415 107
416 101
422 102
423 90
424 95
425 95
426 90
427 99
428 100
430 96
431 106
432 95
433 101
434 101
435 88
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Béng 2-7
Hop chét thir nghiém Hoat tinh cha vin OX2R (3 1M, %)
436 92
437 84
438 95
439 93
440 94
441 93
442 96
443 90
444 98
447 95
450 86
451 82
453 85
454 84
455 85
456 77
457 80
458 84
459 78
462 78
463 79
465 106
466 103
467 105
468 102
469 91
470 103
471 94
472 95
473 97
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Bang 2-8
Hop chét thir nghiém Hoat tinh chi vAn OX2R (3 1M, %)
474 96
475 100
476 100
477 96
478 103
479 93
480 101
481 104
482 100
483 108
484 90
485 93
486 88
487 95
488 95
489 92
490 93
491 93
492 90
493 95
494 96
495 92
496 95
497 91
498 99
499 96
500 98
501 96
502 96
503 89
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Bang 2-9
Hop chét thir nghiém Hoat tinh chii vin OX2R (3 1M, %)
504 90
505 88
506 100
507 97
508 96
509 85
510 97
511 98
512 95
513 97
514 95
515 98
516 102
517 100
518 98
519 98
520 94
521 97
522 97
523 86
524 87
525 85
526 83
527 95
528 83
529 95
530 94
531 95
532 96
533 101
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Bang 2-10
Hop chét thir nghiém Hoat tinh cha van OX2R (3 M, %)
534 98
535 102
536 98
537 100
538 106
539 101
540 100
541 100
542 100
543 99
544 90
545 93
546 96
547 98
548 94
549 94
550 93
551 93
552 94

Vi dy thir nghiém 3: Dénh gi4 do 6n dinh vi lap thé & nguoi

Vi lap thé gan ngudi duge mua tir Xenotech, LLC (Lenexa, KS). Hon hop nudi
chy bao gdm cac vi lap thé trong chét dém phosphat KH2PO4 - KoHPO4 50 mmol/L (do
pH 7.4) va hop chét thir nghiém 1 pmol/L. Nong dd ctia protein vi lap thé 12 0,2 mg/mL.
Hé tao NADPH (MgClz 5 mmol/L, glucoza-6-phosphat 5 mmol/L, beta-NADP+ 0,5
mmol/L va glucoza-6-phosphat dehydrogenaza 1,5 don vi/mL) duoc bd sung vao hdn
hop nuodi cdy v6i thé tich bang nira thé tich hdn hop phan ung dé khdi tao phan Umg
enzym. Phan img dugc két thac 15 va 30 phit sau khi bét dau phan tmg bang cach trdn
hdn hop phan (g véi axetonitril, tiép theo 1a ly tim ¢ toc do 2500 rpm trong 10 phut.
Chét ndi trén bé mit dugc dem phan tich LC/MS/MS. Hing s toe do chuyén hoa dugc
tinh 1am d6 dbc ctia db thi thoi gian-téc do con lai. Do thanh thai chuyén hoa ndi tai in

vitro dugce tinh bang cach chia hing s6 toc dd chuyén hoa ban d4u cho protein vi lap thé
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trong hon hop nudi cdy. Cac két qua duge thé hién trong bang 3.

47484

Béang 3
Hop chét thir nghiém | D¢ thanh thai (uL/phit/mg)

1 75
2 40
3 -3
5 12
56 135
66 61
67

87

91 65
94 44
144 13
146 83
225 60
236 67
302 3
375 35
380 39
433 16

Vi du thir nghiém 4: Panh gia tac dung thic dAy sy tinh tdo & khi cynomolgus

265/274

Téc dung thic ddy sy tinh tao dugc danh gia bing cach do dién nio do (EEG) va

dién co dd (EMG) & khi cynomolgus. Dudi didu kién gy mé bang isofluran (1-5%,

Pfizer Japan Inc., Tokyo, Nhat Ban), khi cynomolgus duc (3-5 ndm tudi, Hamri Co., Ltd.,

Tbaraki, Nhat Ban) duge phau thuat cdy ghép bang may phat do tir xa béng vo tuyén
(TL10M3-D70-EEE, Data Sciences International Inc., MN, USA). Cac dién cuc EEG

duge bét chit vao hop so & ving dinh. Céc dién cuc EMG duge céy 1én céc co cb tir

cung. Sau khi phau thuét, mdi con khi duoc tiém penixilin (100000 don vi/con, tiém bip,

Meiji Seika Pharma Co., Ltd., Tokyo, Nhét Ban), buprenorphin (0,02 mg/kg, tiém bép,

Otsuka Pharmaceutical Co., Ltd., Tokyo, Nhat Ban) va prednisolon (1 mg/kg, tiém dudi

da, Kyoritsu Seiyaku Co., Ltd., Tokyo, Nhat Ban) hang ngay trong mot tuan. Sau khi binh

phuc it nhét 1 thang & trong 16ng & nha, khi duge duge cho lam quen véi budng ghi chép
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dat trong phong cach am. Céc tin hiéu EEG va EMG dugc ghi chép st dung hé thdng do
tr xa (phén mém Dataquest ART, Data Sciences International Inc., MN, USA) va cac tin
hiéu dugc phan tich st dung phan mém SleepSign (Kissei Comtec Co., Ltd., Nagano,
Nhéat Ban). Sau khi xac nhén gidc nghi dai trong bong t6i trong phong thi nghiém, ching
t6i da sir dung cac con vat dé danh gié tac dyung thiic day sy tinh tao ctia cac hgp chit.

Céc hop chét thir nghiém dung qua duong miéng (3 hodc 10 mg/kg) dugce tao
huyén phu trong dung dich nuéc metylxenluloza 0,5%, hodc ta dugc long (nghia la, dung
dich nude metylxenluloza 0,5%) duoc st dung qua duong miéng (p.o.) cho khi & thoi
diém zeitgeber 12 (ZT12) véi luong 1a 5 mL/kg trong lugng co thé theo kiéu giao nhau
hoic kiéu truée-sau (n = 1-4). Cac ghi chép EEG va EMG duoc thuc hién trong 4 gio sau
khi str dung hop chét. Thoi gian tinh tdo trong 4 git sau khi sir dung (ty 1€ % so véi diéu
tri bang ta duge 1éng) dugce tinh bang cach str dung phin mém SleepSign. Cac két qua
duoc thé hién trong bang 4.

Céc hop chét thir nghiém dung qua duong tiém (0,1 hodc 0,3 mg/kg) dugc hoa
tan trong dung dich hdn hop chira DMSO 5%, Cremophor EL 5%, PEG400 20% va
soluplus 70% (1% (trong luong/thé tich)), hodc ta dugc long (nghia la, dung dich hdn hop
chita DMSO 5%, Cremophor EL 5%, PEG400 20% va soluplus 70% (1%(trong
lwong/thé tich))) duoc tiém dudi da (s.c.) cho khi & thdi diém ZT12 v6i lugng 12 0,5
mL/kg trong luong co thé theo kiéu trude-sau (n = 1-2). Cac ghi chép EEG va EMG dugc
thuc hién trong 4 gio sau khi st dung hop chét. Thoi gian tinh tdo trong 4 gid sau khi sir
dung (ty 1€ % so voi diéu tri bang ta dugc 16ng) dugc tinh bang cach str dung phin mém

SleepSign. Céac két qua dugc thé hién trong bang 5.
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Bang 4
. Thoi gian tinh tdo
. Liéu lugng
Vi du s6 (5 1& % so voi didu tri bang t4 duoc 10ng)
(mg/kg)
: (trung binh)
1 3 233,91
2 3 599,68
3 3 612,62
5 10 411,70
56 3 417,22
66 3 463,00
67 3 355,56
87 3 832,34
91 10 548,00
94 3 441,88
144 3 649,41
146 3 426,26
225 3 317,65
236 10 716,00
302 10 287,88
375 3 396,49
380 3 483,53
433 3 72727
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Béang 5
. Thoi gian tinh tdo
) . Li€u luong . .
Viduy S6 (ty 18 % so véi diéu tri bang t4 dugc long)
(mg/kg)
(trung binh)
443 0,1 532,00
450 0,3 813,51
451 0,1 225,10
459 0,3 431,39
462 0,3 365,46
463 0,1 483,15
542 0,3 505,45

Nhu rd rang tir bang 4 va bang 5, cac hop chét thir nghiém theo sang ché lam
tang thoi gian tinh tdo so v6i nhém didu tri bang ta dugc 16ng & khi cynomolgus. Nghia

13, cac hop chat nay dugc d8 xuét 1am thudc didu tri tiém ning cho chimg ngu ril.

Vi du bao ché 1 (san xuét vién nang)

1) hop chét theo vi du 1 30 mg
2) xenluloza tinh thé 10 mg
3) lactoza 19 mg
4) magie stearat 1 mg

Téng cong 60 mg

1), 2), 3) va 4) duoc trdn va dugc nap trong vién nang gelatin.
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Vi du bao ché 2 (san xuat vién nén)

1) hop chit theo vi du 1 30g

2) lactoza 50g

3) bot ngd 15¢

4) canxi carboxymetylxenluloza 44 ¢

5) magie stearat lg

1000 vién nén 140 g tong cong

Luong téng cong cuia 1), 2), 3) va 30g cua 4) duge nhao véi nuée, duge sdy trong
chan khéng va dugc ray. Bot duoc ray dugc tron véi 14g cia 4) va 1g cua 5), va hdn hop
duoc dap bing may tao vién nén. Theo cach ndy, 1000 vién nén chira 30mg hop chat theo
vi du 1 trén mdi vién thu duge.

Kha nang ap dung cong nghiép

Hop chit theo sang ché c6 hoat tinh chti véan thu thé oxerin typ 2, va hiru ich lam
tac nhan phong ngira hodc diéu tri chtmg ngu ril.

Don sang ché nay duoc dya trén don sang ché s6 2019-015488 ndp ngay
31/01/2019 tai Nhat Ban, noi dung cua né duoc tich hop toan by ¢ déy.
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YEU CAUBAO HO
1. Hop chét c6 cong thirc (D):
@) @)
\\S//
HN U R
F (h
R2
N
/

R3
trong do
R! 13 nhém Cr.6 alkyl thy ¥ dugc thé, nhém mono- hodc di-Ci.¢ alkylamino tuy y dugc
thé, nhom Cs.6 xycloalkyl tuy y duoc thé, hodc nhom di vong khong thom c6 tir 3 dén 14
canh tuy y duoc thé;
R? 14 nguyén tir hydro, nguyén tit flo, nhém Ci.s alkyl thy y dugc thé, hodc nhém Cs.
xycloalkyl tuy y duoc thé;
R3 12 nhém axyl, nhém Cr.6 alkyl tuy y dugc thé, nhom Cs.s xycloalkyl tuy y dugc thé,
nhom Ce.14 aryl tity y dugc thé, nhom di vong khong thom ¢ tir 3 dén 14 canh tuy y dugc
thé, hoic nhém di vong thom c6 tlr 5 dén 14 canh tuy y dugc thé; va
vong A 1a vong hydrocacbon thom C.14 tily ¥ dugc thé thém, hodc di vong thom ¢6 tir 5
dén 14 canh ty ¥ dugc thé thém,
hodc mubi ctia no.
2. Hop chat hoic mudi theo diém 1, trong do:
R!la
(1) nhém Ci.6 alkyl,
(2) nhém mono- hodc di-Ci-s alkylamino, hodc
(3) nhom Cs.6 xycloalkyl;
R?1a
(1) nguyén tir hydro,

(2) nguyén ttr flo, hodc
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(3) nhom Ci.6 alkyl;
R31a
(1) nhom Ci6 alkyl-cacbonyl tiry y dugc thé bang 1 dén 3 phén tir thé dugc chon tir
(a) nguyén tir halogen,
(b) nhém hydroxy, va
(c) nhém xyano,
(2) nhom Ci.¢ alkoxy-cacbonyl,
(3) nhém Cs.10 xycloalkyl-cacbonyl (gbe C3-10 xycloalkyl ctia nhém Cs.10 xycloalkyl-
cacbonyl c6 lién két cau tiry ¥) tlly ¥ dugc thé bang 1 dén 3 phén tir thé dugc chon tir
(a) nguyén tir halogen,
(b) nhém hydroxy,
(c) nhom xyano, va
(d) nhém Ci alkyl,

(4) nhém heteroxyclylcacbonyl khong thom ¢ tir 3 dén 14 canh tiy y duoc thé bang 1
dén 3 phén tr thé duge chon tir

(a) nguyén tur halogen,
(b) nhom hydroxy, va
(¢) nhom Ci.6 alkyl,
(5) nhém mono- hodc di-Ci.6 alkyl-carbamoyl,
(6) nhom N-Ci.6 alkyl-N-Ci.¢ alkoxy-carbamoyl, hodc
(7) nhém N-C1.¢ alkyl-N’,N’-di-C1.¢ alkylhydrazin-cacbonyl; va
vong A la
(1) vong benzen
con duge thé bdi mot phan tir thé dugce chon tir
(a) nhom Ce.14 aryl tiy y dugc thé bang 1 dén 3 phan tir thé dugc chon tir
(i) nguyén tr halogen,
(i) nhom Ci.6 alkyl tily ¥ duoc halogen hoa, va

(iii) nhém Ci.6 alkoxy tity y duoc halogen hoa, va
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(b) nhém di vong thom c6 tix 5 dén 14 canh tiy ¥ dugc thé bang 1 dén 3 phan tir thé

duoc chon tir
(i) nhém C1.6 alkyl tiry ¥ dugc thé bing 1 ¢én 3 phan it thé duoc chon tir nguyén
tir halogen va nhdm hydroxy,
(ii) nhom Ci6 alkoxy,
(iii) nguyén tir halogen, va
(iv) nhém Ci.¢ alkoxy-cacbonyl, va
tiy v duoc thé thém bing 1 dén 3 nguyén tir halogen, hodc

(2) di vong thom c6 5 hodc 6 canh dugc thé thém bang mét nhém Ce.14 aryl tily y duoc

thé bang 1 dén 3 nguyén tir halogen.

3. Hop chét hodc mudi theo diém 1, trong d6

R'la

(1) nhém Ci-6 alkyl,

(2) nhém mono- hodc di-Ci.s alkylamino, hodc

(3) nhom Cs.6 xycloalkyl;

R?1a

(1) nguyén t hydro, hodc

(2) nguyén tt flo;

R31a

(1) nhém Ci6 alkyl-cacbonyl tuy y duoc thé bang 1 dén 3 nhém hydroxy,

(2) nhém Cs.10 xycloalkyl-cacbonyl (gde Cs-10 xycloalkyl ctia nhém Cs.10 xycloalkyl-

cacbonyl co lién két cau thy y) tuy v duoc thé bing 1 dén 3 phan tir thé duoc chon tir
(a) nguyén tir halogen, va
(b) nhém hydroxy,

(3) nhém heteroxyclylcacbonyl khong thom don vong c6 tir 3 dén 8 canh, hodic

(4) nhém mono- hodc di-Ci.¢ alkyl-carbamoyl; va

vong A 1a vong benzen

duoc thé thém bang mot nhom Ce.i4 aryl tiry ¥ dugce thé bang 1 dén 3 phan tit thé dugc
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chon tir
(i) nguyén tir halogen, va
(ii) nhém Ci alkyl tuy y dugce halogen hoa, va
tiy ¥ dugc thé thém bang 1 dén 3 nguyén tix halogen.
4. Hop chét hodc mudi theo diém 1, trong do
R!la
(1) nhém Cy.6 alkyl, hodc
(2) nhém mono- hodc di-Ci.¢ alkylamino;
R?1a
(1) nguyén it hydro, hodc
(2) nguyén tit flo;
R31a
(1) nhom Ci.6 alkyl-cacbonyl tuy y dugc thé bang 1 dén 3 nhom hydroxy,
(2) nhém heteroxyclylcacbonyl khong thom don vong 6 tir 3 dén 8 canh, hoic
(3) nhom mono- hodc di-Ci alkyl-carbamoyl; va
vong A 1a vong benzen
duoc thé thém bing mdt nhém Ce-14 aryl tity y dugce thé bing 1 dén 3 phan tir thé dugc
chon tir
(i) nguyén tr halogen, va
(ii) nhom Ci.6 alkyl, va
tiy y dugc thé thém bang 1 dén 3 nguyén tir halogen.
5. Hop chit N'-{(2S,3R 4S)-1-(azetidin-1-cacbonyl)-4-flo-2-[(2-flo-3'-mety][ 1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-y1}-N,N-dimetylsulfuric diamit hodc mudi cia no.
6. Hop chat N-[(2S,3R)-2-[(2,3"-diflo[1,1'-biphenyl]-3-y])metyl]-4,4-diflo-1-(2-
metylpropanoyl)pyrolidin-3-yl]etansulfonamit hoéc mudi cta nd.
7. Hop chét N-{(2S,3R)-4,4-diflo-1-(2-hydroxy-2-metylpropanoyl)-2-[(2,3',5"-triflo[ 1,1'-
biphenyl]-3-yl)metyl]pyrolidin-3-yl} etansulfonamit hodc mudi ctia né.

8. Dugc phdm chira hop chat hodc mudi theo diém bit ky trong sb cac diém tir 1 dén 7.
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9. Chét chi vén thu thé orexin typ 2 chia hop chét hosc mudi theo diém bét ky trong sd
cac diémtir 1 dén 7.

10. Tac nhan phong ngtlra hodc diéu tri chimg ngh i, tdc nhan ndy chira hop chit hodc
mubi theo didm bit k¥ trong sb cac diém tir 1 dén 7.

11. Tac nhan phong ngtra hodc diéu tri chimg ngt i, chimg mét ngl vo cin, chiing ng
lim, hdi chimg ngung thé khi ngu, hoi chimg ngi rii kém theo céc tri€u ching giéng nhu
chimg ngt rii, hdi ching ng lim di kém véi ching ngi lim vao ban ngay, bénh
Alzheimer, chimg béo phi, hdi chimg khang insulin, suy tim, bénh lién quan dén ton that
xuong, nhiém tring, rdi loan ¥ thirc va tac dung phu va céc bién chimg do gay mé, hodc
tac nhan dugc st dung nhu chat déi khang gy mé, tac nhan nay chira hop chit hoac mudi
theo diém bat ki trong sd cac diém tir 1 dén 7.

12. Tac nhan phong ngtra hodc diéu tri ching ngd ril, ching mét ngi vo cin, ching ngu
Jim, hotic hoi chimg ngung thé khi ngu, tac nhan nay chtra hop chat hogc mudi theo dieém

bat ky trong sb cac diém tir 1 dén 7.
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