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Linh vye ky thuat dwoce dé cap

Sang ché dé cap dén hop chét biphenyl hogc muébi cia nd. Sang ché ciing dé cap
dén ché phdm trc ché LSD1 chira hop chét hodc mubi ctia n6 1am thanh phan hoat tinh,
duoc phdm chira hop chét hoic mubi ciia n6 va thudc chdng khéi u chira hop chét hoic

mudi cta né 1am thanh phan hoat tinh.
Tinh trang k¥ thuat cia sang ché

Su cai bién metyl hoa histon 1a mot trong nhiing co che bicu sinh, ma diéu hoa
bién hién cua gen. Su cai bién metyl hoa histon diéu hoa nhicu qua trinh bao gom duy

tri té bao, phat trién, va biét hoa té bao.

Demetylaza ddc hiéu lysin I (Lysine-specific demethylase 1 - LSD1) (KDM1A),
mot trong nhitng enzym ma didu hoa sy cai bién metyl héa histon, la}mcf)t demetylaza
histon phu thudéc FAD (flavin adenin dinucleotit), va chu yéu khir metyl & géé lysin & vi
tri 4 (K4) va gbc lysin & vi trf 9 (K9) trén histon H3 (Tai liéu phi sang ché (NPL) 1). Véi
chirc nang nay, LSD1 dugc tin 1a diéu hoa nhiéu qu4 trinh phién ma gen, va diéu hoa su
tu t4i tao té bao géc va su biét hoa té bao & mbi md thong thudong mot cach tich cuc hode

ti€u cyec.

No6i chung, su bét thuong vé kha nang tu tai tao té bao hodc biét hoa té bao duoc
tin 14 gy ra sy ung thu hoa té bao. Do do, viéc kiém soat bat thuong cia LSD1, ma
déng vai trd quan trong trong qud trinh nay, c6 thé c6 kha niang gay ra sy ung thu hoa té
bao. Thue té 13, dbi voi cac bénh ung thu mau va bénh ung thu c6 khéi u rén, nhiéu bao
c4o duoc thuc hién lién quan dén su twong quan giita sy biéu hién qua murc cta LSDI
va tién lugng bénh ctia n6 (NPL 2). Hon nita, & dong té bao ung thu biéu md hogc & cac
mAu khong 14y trén 1dm sang, c6 bdo cdo rdng sy rc ché LSD1 dan dén cam g su biét
hoa té bao, Grc ché phat trién, va c6 hiéu qua chéng khdi u in vivo (NPL 3 va NPL 4), ma
khuyén nghi manh mé rang LSD1 12 mot trong nhitng phén tir dich quan trong trong
viée diéu tri bénh ung thu. Céc ung thu biéu mo trong d6 c6 sy tham gia cia LSD1, nhur

SCLC va AML, ¢6 thoi gian séng cuc ngén, v ton tai cac phuong phap diéu tri khong
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thé dat dugc hiéu qua diéu tri mong muon.

Theo d6, thube tc ché 1L.SD1 dugc mong doi 1a dem lai cach thirc diéu tri hiéu
qué dua vao co ché méi dé didu tri bénh ung thu khoé chita, ma hién chua c¢6 phuong
phép diéu tri nio chira khoi.

Hon nita, theo mot sé bao cdo, LSD1, ma tham gia vao chirc ndng va chuong
trinh noron, cling co6 thé c6 kha nang 1a dich trong viée didu tri cac bénh khong phai
bénh ung thu, nhu bénh Alzheimer, bénh Huntington, hoi chirng Rett, va cac bénh than
kinh so khéc (NPL 2); bénh nhiém virut Herpes, ma trong d6 ¢6 lién quan dén chirc ning
LSD1 (NPL 5); va bénh hdng ciu liém (NPL 6).

Do d6, muc dich cua sang ché 1a dé xuét hop chat méi hitu ich ma c6 hoat tinh
tre chéd LSD1 cao va ¢6 chon loc, va hitu ich trong viéc di€u tri bénh ung thu va cac bénh

lién quan dén LSD1 khac.
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Hop chit theo sang ché 12 hop chit biphenyl m&i ¢ hoat tinh {rc ché LSD1 tuyét
voi. Cu thé hon 13, nhu thé hién trong cong thire (I), hop chét theo sang ché 12 hop chét

biphenyl méi chira
(i) vong benzen c6 nhom amit hodc thioamit dugc tao thanh cung vGi amino vong,

(ii) vong benzen ¢, & vi tri meta so v6i nhom amit hogc thioamit, vong benzen co6 4-

nitro hodc 4-xyano,

(iii) vong benzen con ¢6, ¢ vi tri para so v6i nhom amit hodc thioamit, vong hydrocacbon

khong no hodc vong di vong khong no.

Tai lidu séng ché 1 va tai lidu sang ché 2 boc 16 hop chét di vong dugc thé 1a hop
chét c6 hoat tinh trc chd LSD1. Cu thé 14, tai liéu sang ché 1 va tai liéu sang ché 2 boc
16, vi du, hop chit pyrimidin chira xyanobenzen, hop chét pyrazol chtra xyanobenzen,
hodc hop chit 6-oxo-1,6-dihydro-pyrimidin chtra xyanobenzen, v.v. Tuy nhién, tht ca
nhitng hop chat ndy khéc biét rd rang véi hop chit theo sang ché vi hop chét theo séng
ché chira vong phenyl c6 nhém amit hogc thioamit duge tao thanh cting v&i amino vong,
trai lai hop chat theo tai lidu sang ché 1 va tai liéu sang ché 2 chtra vong pyrimidin, vong
pyrazol, 6-oxo-1,6-dihydro-pyrimidin, hodc tuong tu. Nhu thé hién duéi day trong cac
vi du so sénh, ca hgp chit ma vong benzen cta hop chit theo sang ché dugc thay thé
bang vong pyrimidin hogc vong pyrazol (Vi duso sanh 1,2, va 3), va hop chét ma khong
¢6 nhém amit hodc thioamit dugc tao thanh cing véi amino vong (Vi du so sanh 1), déu
khong c6 hoat tinh trc ché LSD1. Ca khi hop chit phenyl c6 nhom amit hodc thioamit
dugc tao thanh cung vdi amino vong, hop chét nay, néu khong c6 vong hydrocacbon
khong no hozc vong di vong khong no & vi tri para so v6i nhom amit hodc thioamit (Vi

du so sanh 4), thi cling khong c6 hoat tinh rc ché LSDI.

Ngoai ra, vi duy, tai liéu sang ché 3 ciing boc 10 hop chét ma gdc phenyl ctia hop
chét theo sang ché 1a vong di vong ¢6 5 canh; tuy nhién, tai liéu sang ché 3 khong boc
16 hoat tinh e ché LSD1, va hop chét trong tai lidu sang ché 3 ciing khong c6 hoat tinh
ttc ché LSD1, nhu dé cip & trén v6i sy tham khao céc vi du so sanh. Hon nita, hop chét,
cu thé 1 hop chit duoce boc 1§ trong cong bd qubc té nay, tic 13, hop chit ma vong
benzen chira 4-nitro- hodc 4-xyano cua hop chét theo sang ché duoc thay thé bang vong
benzen chira 4-triflometyl, khéng c6 hoat tinh trc ché LSD1, nhu thé hién duéi day trong
vi du so sanh 5.
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Hon nira, vi duy, tai liéu sang ché 4 boc 16 vong phenyl ¢6 nhém amit dugce tao
thanh khi amino vong va cacbonyl lién két voi nhau; tuy nhién, tai liéu sang ché 4 khong
bdc 10 hoat tinh wc ché LSDI. Ngoai ra, hgp chét theo tai liéu sdng ché 4 khac biét rd
rang v&i hgp chét theo sang ché, vi gbc trong tmg v6i R3 trong cong thire (I) 1a vong di
vong lién két truc tiép hodc thong qua lién két v6i amino vong. Nhu duge thé hién duéi
day trong cac vi du so sanh, hgp chét trong d6 vong di vong lién két v6i amino vong (Vi

du so sénh 6) khong c6 hoat tinh trc ché LSD1.
Céch thure giai quyét van e

Dé giai quyét van dé trén, cac tac gia sang ché da thyc hién nghién ctru chuyén
sau, va thdy ring hop chét biphenyl theo sang ché ¢6 hoat tinh e ché LSD1 va hoat tinh
ttc ché phat trién té bao ung thu tuyét voi, co ddc tinh thdp, va hitu ich lam duoc phim
c6 thé stir dung theo duong miéng dé diéu tri bénh ung thu. Do dod, sang ché duoc hoan
thanh.

Muc dich ctia sang ché 13 nhdm d& xudt hop chét biphenyl, ché phim trc ché

LSD1, dugc phim va thudc chdng khédi u chira hop chét nay.
Cu thé 13, sang ché dé cap nhu sau:

Muc 1. Hop chit c6 cong thie (1) hodc mubi cia no:

(R2),
R1 F /‘ X
AN
T T
(Ré)q M
trong do:

vong A 1a nhém di vong no chita nito vong don, vong li€n két cau, hodc vong xoan,

vong B 14 hydrocacbon khong no vong don hodc vong do6i hodc nhom di vong khong no

vong don hodc vong doi ma ¢ thé dugc thé béng 0XO0,
X 1a O hoac S,
R1 14 nitro hodc xyano,

R2 1a halogen,



34521

R3 12 amin dugc thé hodc khong dugce thé, C1-C6 alkyl, halogen, xyano, oxo, hydroxy,
cacbamoyl, sulfo, C1-C6 alkoxy, hodc amino (C1-C6 alkyl),

R4 1a halogen, hydroxy, nitro, xyano, amino, cacboxy, (C2-C7 axyl)amino, (C2-C7
axyl)oxy, C1-C8 alkyl dugc thé hodc khong dugc thé, C2-C6 alkenyl dugc thé hoic
khong dugce thé, C1-C6 alkoxy dugc thé hodc khong duge thé, C3-C7 xycloalkyl dugc
thé hodc khong duoc thé, mono- ho#c di(C1-C6 alkyl)amino, cacbamoyl dugc thé hoic
khong dugc thé, C2-C6 alkynyl duoc thé hodc khong dugc thé, (C1-C6 alkyl)cacbonyl
duoc thé hoic khong duge thé, nhom di vong no chira nito ¢ tir 4 dén 14 canh dugc thé

hodc khong duoc thé, hodc C6-C14 hydrocacbon thom duoc thé hoic khong dugc thé,
114 s6 nguyén tir 0 dén 2,

m 14 s& nguyén tir 0 dén 2, va

n 12 s6 nguyén tir 0 dén 5,

trong d6 khi 112 2, thi hai nhém R2 ¢6 thé 1a giéng nhau hodc khac nhau, khi m 1a 2, thi
hai nhém R3 ¢6 thé 13 gibng nhau hodc khac nhau, va khin 1a 2 dén 5, thi hai dén nim

nhém R4 ¢6 thé 1a gidng nhau hodc khac nhau.

Muc 2. Hop chat hoic mudi ctia n6 theo muc 1, ma théa mén cac diéu kién dudi

day trong cong thure (I):

vong A 1a nhom di vong no chira nito ¢o tur 4 dén 14 canh vong don, vong lién két cau,
hodc vong xodn c6 tir 1 dén 3 nguyén tir nito, 0 dén 1 nguyén tir lru huynh, va 0 dén 2

nguyén tir oxy lam nguyén tir khac loai,

vong B 1a hydrocacbon khong no ¢o tir 5 dén 14 canh vong don hodc vong doi hodc
nhém di vong khéng no ¢6 tir 5 dén 14 canh vong don hodc vong doi ma co thé dugc
thé bing oxo, ma c6 0 dén 4 nguyén tir nito, 0 dén 2 nguyén t luu huynh, va 0 dén 3
nguyén tr oxy lam nguyén tir khac loai, va co it nhét mot nguyén ti nito, luu huynh, va

OXY,

R3 14 amino, mono- hodc di(C1-C6 alkyl)amino, (C3-C7 xycloalkyl)amino, hodc C1-
C6 alkyl, va

R4 13 halogen, nitro, xyano, cacboxy, C1-C8 alkyl duoc thé hodc khong dugc thé, C2-
C6 alkenyl dugc thé hoiic khong duoc thé, C1-C6 alkoxy dugc thé hoic khong dugc thé,

C3-C7 xycloalkyl dugc thé hodc khong duge thé, mono- hodc di(C1-C6 alkyl)amino,
-6-
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hodc cacbamoyl dugc thé hodc khong duge thé,

trong d6 khi it nhét mot R4 1a C1-C8 alkyl dugc thé, C2-C6 alkenyl duogc thé, C1-C6
alkoxy dugc thé, C3-C7 xycloalkyl dugc thé, hodc cacbamoyl duge thé, thi phan tir thé
1a halogen, cacboxy, C1-C6 alkoxy, hydroxy, C1-C6 alkyl ma c6 thé dugc thé bang
hydroxy, hydrocacbon khong no ¢6 tir 5 dén 10 canh don vong, cacbamoyl ma cé thé
duge thé bang C1-C6 alkyl hodc hydrocacbon khdng no c6 tir 5 dén 10 canh don vong,
- (C2-C7 axyl)oxy, amino ma c6 thé dugc thé bang C1-C6 alkyl hoac C2-C7 axyl, C3-C7

xycloalkyl ma c6 thé duoc thé bing hydroxy, hodc (C1-C6 alkoxy)(C1-C6 alkyl), va khi
hai hodc nhidu phan tir thé c6 mit, thi cac phan ti thé nay co thé 1a gidng nhau hogc

khac nhau.

Muc 3. Hop chat hodc mudi ciia n6 theo muc 1 hogc 2, ma thoa mén cac diéu

kién dudi diy trong cong thirc (I):

vong A 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,

ff =N NH J—N /I—N ”\N ”\N /1——N/;7\ me
~ ‘\\\ N L Y ~ L\ NH N \‘ Y ” @ N

N—"

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3 .5]nonanyl,
2,8-diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4 4]nonanyl,

3,8-diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl, va

R3 14 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
ho#c metyl, trong d6 khi hai hodc nhidu R3 ¢6 mit, thi cdc R3 ndy c6 thé 1a gidng nhau
hodc khac nhau.

Muc 4. Hop chit hozic muébi ctia né theo muc bét ky trong sé cdc muc tir 1 dén 3,
ma théa man cac diéu kién dudi day trong cong thire (I):

R4 14 halogen, nitro, xyano, cacboxy, C1-C8 alkyl ma c6 thé dugc thé bang halogen,
amino, hydroxy, cacboxy, cacbamoyl, (C1-C6 alkyl)cacbamoyl, (C1-C6
alkyl)cacbonylamino, C1-C6 alkoxy, (C1-C6 alkyl)cacbonyl, C3-C7 xycloalkyl,
hydroxy(C3-C7 xycloalkyl), hodc (C1-C6 alkyl)cacbonyloxy, C2-C6 alkenyl, C1-C6

_7-
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alkoxy ma c6 thé dugc thé bang hydroxy hodc hydrocacbon khong no ¢6 tir 5 dén 10
canh don vong, C3-C7 xycloalkyl ma cé thé duoc thé bang hydroxy, hydroxy(C1-C4
alkyl), (C1-C4 alkoxy)(C1-C4 alkyl), hydroxy(C3-C7 xycloalkyl), hodc (C6-C14
hydrocacbon thom)-cacbamoyl dugc thé, mono- hodc di(C1-C6 alkyl)amino, hodc
cacbamoyl ma c6 thé dugc thé bang C1-C6 alkyl, trong d6 khi hai hodc nhidu R4 c6

mat, thi cac R4 nay co thé 1a gidng nhau hozc khac nhau.

Muc 5. Hop chét c6 cong thirc (I) hodc muébi ciia n6 theo muc bét ky trong sb céc

muc ttr 1 dén 4,
trong do:

vong A 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,
‘) I I, NP e
I/-——NGDNH //—@ J—LN @ @ % fI—N HQN)
NH SNH

HN\/N7\- ”/N
. e N .

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl,

2,8-diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl,

3,8-diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl, pyrazolopyrimidinyl, indolyl,
indolinyl, 2-oxo-indolinyl, indazolyl, benzoimidazolyl, benzoisoxazolyl,
benzothiazolyl, benzotriazolyl, imidazopyridinyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, phtalazinyl, 2-0x0-2,3-dihydrobenzo[d]oxazolyl, 1,3-
dihydroisobenzofuranyl, dihydrobenzooxazinyl, benzodioxolyl,

dihydrobenzodioxynyl, hodc 2-0x0-2,3-dihydrobenzo[d]thiazolyl,
X 12 O hogc S,

R1 1a nitro hodc xyano,

R2 14 flo, va ¢6 mit & vi trf ortho so v6i R1 trén phenyl,

R3 1a amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
hodc metyl, trong d6 khi hai hodc nhiéu R3 c6 mit, thi cdc R3 nay cd thé 1a giéng nhau
hodc khac nhau, va
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R4 14 flo, clo, brom, idt, nitro, xyano, cacboxy, metyl, etyl, n-propyl, isopropyl, tert-
butyl, diflometyl, triflometyl, floetyl, aminoetyl, hydroxymetyl, hydroxyetyl,
hydroxypropyl, hydroxydimetyletyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyetylbutyl, cacboxymetyl, cacbamoylmetyl, metylcacbamoylmetyl,
dimetylcacbamoylmetyl, axetylaminoetyl, metoxyetyl, hydroxyxyclopropylmetyl,
hydroxyxyclopropyletyl, hydroxyxyclobutylmetyl, metylcacbonyloxyetyl, isobutenyl,
metoxy, hydroxypropoxy, xyclopropyl, hydroxymetyl xyclopropyl, metoxymetyl
xyclopropyl, hydroxyxyclopropyl xyclopropyl, phenylcacbamoyl xyclopropyl,
benzyloxy, dimetylamino, cacbamoyl, metylcacbamoyl, hodc dimetylcacbamoyl, trong
d6 khi hai hodc nhiéu R4 c6 miit, thi cc R4 nay c6 thé 1a giéng nhau hogc khac nhau,
va
n 12 sé nguyén tir 0 dén 3, trong @6 khin 1a 2 dén 3, thi hai dén ba nhém R4 nay c6 thé
1a gibng nhau hodc khac nhau.

Muc 6. Hop chit ma 1a mot trong s& cac hop chét tir (1) dén (24) duéi day hodc
mudi ctia hop chit ma 1 mot trong s6 cac mudi tir (1) dén (24) duéi day:
(1) 4-[5-[(3—exo)-3-amino-8-azabixyclo[3.2.l]octan-8-cacbony1]-2-[2—ﬂo-4-(2-
hydroxy-2-metyl-propyl)phenyl]phenyl]-2-ﬂ0-benzonitril,
(2) 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2- [2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]phenyl]-2-flo-benzonitril,
3) 4-[5-[(3-end0)-3-amino-8-azabixyclo[3.2.l]octan-8-cacb0nyl]-2-[2-ﬂ0-4-(2-
hydroxy-2-metyl-propyl)phenyl]phenyl]-2-ﬂo-benzonitri1,
4) (S)-S‘-(3-aminopyrolidin-1-cacbonyl)—3-ﬂo-2'-(6-ﬂ0-1-(2-hydroxy-2—metylpropyl)-
1H-indol-5-y1)-[1,1'-biphenyl]-4-cacbonitril,
&) 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'—(6,7-diﬂ0-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1 '-biphenyl]-4-
cacbonitril,
6) 5'—((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2",3-diflo-4”-
(2-hydroxy-2-metylpropyl)-[1,1':2',1"-terphenyl]-4-cacbonitril-chét dbng phan B,
(7) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(6,7-diflo-1-

metyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1 '-biphenyl]-4-cacbonitril-chét dong
-O-



34521

phéan B,

(8) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-3-flo-2'-(6-flo-
1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-[1,1'-biphenyl] -4-cacbonitril-ch4t ddng
phén B,

(9) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(6,7-diflo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1,2,3]triazol-5-y1)-3-flo-[1,1 '-bipheny1]-4-
cacbonitril-chit ddng phén B,

(10) 5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1Theptan-7-cacbonyl)-2'-(6,7-diflo-
1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3 -flo-[1,1'-biphenyl]-4-
cacbonitril,

(11)  5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-clo-6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3 -flo-[1,1'-
biphenyl]-4-cacbonitril-chét ddng phan X,

(12)  5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-clo-6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3 -flo-[1,1'-
biphenyl]-4-cacbonitril,

(13) 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1 Jheptan-7-cacbonyl)-2'-(1-(2-etyl-
2-hydroxybutyl)-6,7-diflo-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[ 1, 1'-biphenyl]-4-
cacbonitril-chit ddng phén X,

(14) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(1-(2-etyl-
2-hydroxybutyl)-6,7-diflo-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1 '-biphenyl]-4-
cacbonitril,

(15) (S)-5'-(3-aminopyrolidin-1 -cacbonyl)-3-flo-2'-(5-flo-3-(2-hydroxy-2-
metylpropyl)benzo[d]isoxazol-6-y1)-[1,1'-biphenyl]-4-cacbonitril,

(16) 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-
(diflometyl)-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1.2,3 Jtriazol-5-yl1)-3-flo-
[1,1'-biphenyl]-4-cacbonitril-chit dong phan X,

(17)  5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-

benzo[d][1,2,3]triazol-7-cacbonitril-ch€it ddng phan X,
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(18) 5'-((18S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-
(diﬂometyl)-6-ﬂo-1-(2-hydroxy-2-metylpropy1)-1H-benzo[d][1,2,3]triazol—5-yl)-3-ﬂ0-
[1,1'-biphenyl]-4-cacbonitril,
(19) 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'-(7-clo-6-flo-1-((1-
hydroxyxyclobutyl)metyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3 -flo-[1,1'-biphenyl]-4-
cacbonitril,
(20) 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1Joctan-8-cacbonyl)-2'-(7-(diflomety1l)-6-
flo-1-((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril,
21)  5-(5-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-((1-hydroxyxyclobutyl)metyl)-1H-
benzo[d][1 ,2,3]triazol-7-cacb0nitril-chét ddng phan X,
(22)  5-(5-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)-1H-
benzo[d][1,2,3]triazol-7-cacbonitril,
(23) 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-brom-6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 ]triazol-5-y1)-3 -flo-[1,1'-
biphenyl]-4-cacb0nitril-chét d6ng phéan X,
(24) 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-brom-6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5 -yl)-3-flo-[1,1'-
biphenyl]-4-cacbonitril.

Muc 7. Ché phdm trc ché LSD1 chtra hop chit hodc mubi ctia n theo muc bét ky
trong sd cac muc tir 1 dén 6 1am thanh phan hoat tinh.

Muc 8. Duogc phém chtra hop chét hodc mudi cta né theo muc bét ky trong )

cac muc tur 1 dén 6.
Muc 9. Dugc pham theo muc 8, dugce phim nay dugc dung theo duong mi¢ng.

Muc 10. Thudc chdng khdi u chira hop chét hodc mudi ctia nd theo muc bat ky

trong s6 cac muc tir 1 dén 6 1am thanh phén hoat tinh.
Muc 11. Phuong phép diéu tri bénh ung thu cho bénh nhan, phuong phap nay
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bao gbdm viéc sit dung mot lugng hitu hi¢u hop chat hodc mudi ctia né theo muc bét ky

trong sO cdc muc tir 1 dén 6 cho bénh nhan.

Muc 12. Hop chét hoic mubi ctia n6 theo muc bat ky trong sé cac myc tir 1 dén

6, dé sir dung trong viéc diéu tri bénh ung thu cho bénh nhén.

Muc 13. Str dung hop chét hodc mudi cta n6 theo muc bét ky trong s6 cac muc

tir 1 dén 6 trong viéc san xuat thuéc chong khoi u.
Hiéu qua cia sang ché

Sang ché dé cdp dén hop chat méi co cong thirc (I) trén day hodc mudi cua ng,

ma hitu ich 1am ché phim uc ché LSDI.

Puoc boc 1 réng hop chét theo sang ché hoic mudi ctia nd co hoat tinh Gc ché
LSD1 va hiéu qua trc ché phat trién té bao ung thu tuyét voi, ¢ doc tinh thép, va 6 thé
dung theo duong miéng. Do do, hop chét theo sang ché hoic mudi ctia n6 hiru ich lam
thudc ngan ngira va/hodc diéu tri bénh ung thu.
M35 ta chi tiét sang ché

Hop chét ¢6 cong thire (I) theo sang ché 12 hop chét biphenyl méi chira (i) vong
benzen ¢6 nhém amit hodc thioamit duge tao thanh cung véi amino vong, (ii) vong
benzen c6, & vi tri meta so véi nhém amit hodc thioamit, vong benzen c6 4-nitro hodc
4-xyano, (iii) vong benzen con co, ¢ vi tri para so vdi nhém amit hodc thioamit, vong

hydrocacbon khong no hodc vong di vong khong no.

Trong ban mo ta ndy, trr khi c6 quy dinh khéc, vi du v& “phin tir thé” bao gdbm
halogen, hydroxy, xyano, nitro, alkyl, hydroxyalkyl, halogenoalkyl, xycloalkyl,
hydroxyxycloalkyl, xycloalkyl-alkyl, aralkyl, alkenyl, alkynyl, alkoxy, halogenoalkoxy,
xycloalkoxy, xycloalkyl-alkoxy, vong hydrocacbon khong no-alkoxy, alkylthio,
xycloalkyl-alkylthio, amino, mono- hogc di-alkylamino, xycloalkylamino, xycloalkyl-
alkylamino, axyl, axyloxy, oxo, cacboxy, alkoxycacbonyl, aralkyloxycacbonyl,
cacbamoyl ma c6 thé duge thé bang vong hydrocacbon khéng no, nhém di vong no hodc
khong no, vong hydrocacbon khong no (vi du, hydrocacbon thom), oxy di vong no, va
teong tu. Sd lugng céc ph?m tr thé, khi c6 mit, thuong 1a mot, hai, hoéc ba.

Trong ban md ta nay, vi du vé “halogen” bao gém flo, clo, brom, i6t, va tuong

tu, véi flo, clo, brom, hodc i6t 14 duoc uu tién, va flo hodc clo 14 dugc uvu tién hon.
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Trong ban md ta nay, “alkyl” co thé 1a mach thing hodc mach nhanh. Vi du bao
gdm C1-C6 alkyl, nhu metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, tert-pentyl, va n-hexyl.

Trong ban mo ta nay, vi du vé “hydroxyalkyl” bao gém nhom alkyl duogc liét ké
& trén va c6 it nhat mot nhom hydroxy (vi dy, mot hodc hai nhom hydroxy). Vi du cu
thd bao gdm hydroxymetyl, 2-hydroxyetyl, 1-hydroxyetyl, 3-hydroxypropyl, 2-
hydroxypropyl, 1-metyl-2-hydroxyetyl, 4-hydroxybutyl, isobutyl, 2,2-dimetyl-2-
hydroxyetyl,  5-hydroxypentyl, 3,3-dimetyl-3-hydroxypropyl, ~ 6-hydroxyhexyl,
dihydroxymetyl, 1,2-dihydroxyetyl, 2,3-dihydroxypropyl, 3.4-dihydroxybutyl, 4.5-
dihydroxypentyl, 5,6-dihydroxyhexyl, va tuong tu, v6i hydroxyalkyl c6 mot nhoém

hydroxy 1a dugc uu tién.

Trong ban md ta nay, “halogenoalkyl” la C1-C6 alkyl mach thing hodc mach
nhanh c¢6 1 dén 13 nguyén ti halogen (halogeno C1-C6 alkyl). Céc vi du bao gdm
halogeno C1-C6 alkyl, nhu flometyl, diflometyl, triflometyl, triclometyl, floetyl, 1,1,1-
trifloetyl, monoflo-n-propyl, perflo-n-propyl, va perfloisopropyl, véi halogeno C1-C4
alkyl 1a duge wu tién, va halogeno C1-C4 alkyl co 1 dén 7 nguyén tr nguyén tir halogen

13 duoc uu tién hon.

Trong ban mo ta nay, vi du cu thé vé& “xycloalkyl” bao gdm C3-C7 xycloalkyl,
nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl.

Trong ban mo ta nay, vi du vé “hydroxyxycloalkyl” bao gbém nhém C3-C7
xycloalkyl dugc néu & trén ma co it nhét mot nhém hydroxy (vi du, mot hodc hai
nhém hydroxy). Vi du cu thé bao gébm 1-hydroxyxyclopropyl, 2-hydroxyxyclopropyl,
1-hydroxyxyclobutyl, 3-hydroxyxyclobutyl, 1-hydroxyxyclopentyl, 3,4-
dihydroxyxyclopentyl, 1-hydroxyxyclohexyl, 4-hydroxyxyclohexyl, 1-
hydroxyxycloheptyl, va tuong tw, véi hydroxyxycloalkyl c6 mdt nhém hydroxy 1a

duoc uvu tién.

Trong ban md ta nay, vi du vé “xycloalkyl-alkyl” bao gdm C3-C7 xycloalkyl
duoc thé bang C1-C4 alkyl, nhu xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, va xycloheptylmetyl.

Trong ban mod ta nay, vi du vé “aralkyl” bao gbdm C7-C13 aralkyl, nhu benzyl,

phenetyl, naphtylmetyl, va fluorenylmetyl.
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Trong ban md ta nay, “alkenyl” co thé 12 mach thing, mach nhénh, hodc mach
vong, va dung dé chi hydrocacbon khong no ¢o it nhit mot lién két @6i (vi du, mot hodc
hai lién két d6i). Céac vi du bao gdbm C2-C6 alkenyl, nhu vinyl, allyl, 1-propenyl, 2-
metyl-2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 5-hexenyl, 1-
xyclopentenyl, 1-xyclohexenyl, va 3-metyl-3-butenyl.

Trong ban md ta nay, “alkynyl” ¢ thé 1a mach thing, mach nhanh, hodc mach
vong, va dung dé chi hydrocacbon khong no ¢ it nhit mot lién két ba (vi du, mdt hodc
hai lién két ba). Cac vi du bao gdm C2-C6 alkynyl, nhu ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl, va 1-metyl-2-propynyl.

Trong ban mé ta nay, “alkoxy” co thé 1a mach thing hoic mach nhanh. Céc vi du
bao gdm C1-C6 alkoxy, nhu metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,

isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, va hexyloxy.

Trong ban mod ta nay, “halogenoalkoxy” dung dé chi C1-C6 alkoxy mach thing
hodc mach nhénh c6 1 dén 13 nguyén tir halogen (halogeno C1-C6 alkoxy). Cac vi du
bao gdm halogeno C1-C6 alkoxy, nhu flometoxy, diflometoxy, triflometoxy,
triclometoxy, floetoxy, 1,1,1-trifloetoxy, monoflo-n-propoxy, perflo-n-propoxy, va
perflo-isopropoxy, v6i halogeno C1-C4 alkoxy la duoc wu tién, va halogeno C1-C4

alkoxy c6 1 dén 7 nguyén tir halogen 1a dugc uu tién hon.

Trong ban mo ta nay, vi du vé “xycloalkoxy” bao gbdm C3-C7 xycloalkoxy, nhu

xyclopropoxy, xyclobutoxy, xyclopentyloxy, xyclohexyloxy, va xycloheptyloxy.

Trong ban md ta nay, vi du vé “xycloalkyl-alkoxy” bao gom C1-C4 alkoxy
duoc thé bang C3-C7 xycloalkyl, nhu xyclopropylmetoxy, xyclobutylmetoxy,

xyclopentylmetoxy, xyclohexylmetoxy, va xycloheptylmetoxy.

Trong ban md ta nay, “alkylthio” c6 thé 12 mach thang hoic mach nhanh. Céc vi
du bao gdm C1-C6 alkylthio, nhu metylthio, etylthio, n-propylthio, isopropylthio, n-
butylthio, isobutylthio, tert-butylthio, n-pentylthio, isopentylthio, va hexylthio.

Trong ban md ta nay, vi du vé “xycloalkyl-alkylthio” bao gbdm C1-C4 alkylthio
duoc thé bang C3-C7 xycloalkyl, nhu xyclopropylmetylthio, xyclobutylmetylthio,
xyclopentylmetylthio, xyclohexylmetylthio, va xycloheptylmetylthio.
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A

Trong ban mo ta nay, vi du vé “monoalkylamino” bao gbém amino dugc thé mot
lan boi C1-6 alkyl mach théng hoic mach nhanh, nhu metylamino, etylamino, n-
propylamino, isopropylamino, n-butylamino, isobutylamino, tert-butylamino, n-

pentylamino, isopentylamino, va hexylamino.

Trong ban md ta nay, vi du vé “dialkylamino” bao gbdm amino dugc thé hai 1an
boi nhom C1-C6 alkyl mach thing hodc mach nhanh gibng nhau hogc khac nhau, nhu
dimetylamino, dietylamino, di(n-propyl)amino, diisopropylamino, di(n-butyl)amino,
diisobutylamino, di(tert-butyl)amino, di(n-pentyl)amino, diisopentylamino,

dihexylamino, metyletylamino, va metylisopropylamino.

Trong ban md ta nay, vi du vé “xycloalkylamino” bao gbdbm amino c6 mdt hodc
hai nhom xycloalkyl duge néu & trén. Vi du cu thé bao gdm N-xyclopropylamino,
N,N-dixyclopropylamino, N-xyclobutylamino, N-xyclopentylamino, N-

xyclohexylamino, N-xycloheptylamino, va twong tu.

Trong ban md ta nay, vi du vé “xycloalkyl-alkylamino” bao gbém C1-C4
alkylamino dugc thé bang C3-C7 xycloalkyl, nhu xyclopropylmetylamino,
xyclobutylmetylamino, xyclopentylmetylamino, xyclohexylmetylamino, va

xycloheptylmetylamino.
Trong ban md ta nay, “axyl” ding dé chi alkylcacbonyl hodc arylcacbonyl.

Trong ban mo ta nay, vi du vé “alkylcacbonyl” bao gbm (C1-C6 alkyl)cacbonyl
mach thing hodc mach nhanh, nhu metylcacbonyl, etylcacbonyl, n-propylcacbonyl,
isopropylcacbonyl,  n-butylcacbonyl, isobutylcacbonyl, tert-butylcacbonyl, n-
pentylcacbonyl, isopentylcacbonyl, va hexylcacbonyl.

Trong ban mé ta nay, vi du vé “arylcacbonyl” bao gbm (C6-C13 aryl)cacbonyl,
nhu  phenylcacbonyl,  naphtylcacbonyl, fluorenylcacbonyl,  anthrylcacbonyl,
biphenylylcacbonyl, tetrahydronaphtylcacbonyl, chromanylcacbonyl, 2,3-dihydro-1,4-
dioxanaphtalenylcacbonyl, indanylcacbonyl, va phenanthrylcacbonyl.

Trong ban md t& nay, “axylamino” dung dé chi alkylcacbonylamino hodc
arylcacbonylamino.

Trong ban mo ta nay, vi du vé “alkylcacbonylamino” bao gbém (C1-C6

alkyl)cacbonylamino mach thing hodc mach nhanh, nhu metylcacbonylamino,
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etylcacbonylamino, n-propylcacbonylamino, isopropylcacbonylamino, n-
butylcacbonylamino, isobutylcacbonylamino, tert-butylcacbonylamino, n-

pentylcacbonylamino, isopentylcacbonylamino, va hexylcacbonylamino.

Trong ban md ta nay, vi du v& “arylcacbonylamino” bao gbm (C6-C13
aryl)cacbonylamino, nhu phenylcacbonylamino, naphtylcacbonylamino,
fluorenylcacbonylamino, anthrylcacbonylamino, biphenylylcacbonylamino,
tetrahydronaphtylcacbonylamino, chromanylcacbonylamino, 2,3-dihydro-1,4-
dioxanaphtalenylcacbonylamino, indanylcacbonylamino, va

phenanthrylcacbonylamino.

Trong ban mod ta nay, “axyloxy” dung dé chi alkylcacbonyloxy hodc

arylcacbonyloxy.

Trong ban mo ta nay, vi du vé “alkylcacbonyloxy” bao gbm (C1-C6
alkyl)cacbonyloxy mach thing hodc mach nhanh, nhu metylcacbonyloxy,
etylcacbonyloxy, n-propylcacbonyloxy, isopropylcacbonyloxy, n-butylcacbonyloxy,
isobutylcacbonyloxy, tert-butylcacbonyloxy, n-pentylcacbonyloxy,

isopentylcacbonyloxy, va hexylcacbonyloxy.

Trong ban md ta nay, vi du vé “arylcacbonyloxy” bao gbm (C6-C13
aryl)cacbonyloxy, nhu phenylcacbonyloxy, naphtylcacbonyloxy,
fluorenylcacbonyloxy, anthrylcacbonyloxy, biphenylylcacbonyloxy,
tetrahydronaphtylcacbonyloxy, chromanylcacbonyloxy, 2,3-dihydro-1,4-

dioxanaphtalenylcacbonyloxy, indanylcacbonyloxy, va phenanthrylcacbonyloxy.

Trong ban md t& ndy, “alkoxycacbonyl” c6 thé thing hodc nhanh. Cac vi dy bao
gdm (C1-C6 alkoxy)cacbonyl, nhu metoxycacbonyl, etoxycacbonyl, propoxycacbonyl,
isopropoxycacbony]l, butoxycacbonyl, isobutoxycacbonyl, tert-butoxycacbonyl,

pentyloxycacbonyl, isopentyloxycacbonyl, va hexyloxycacbonyl.

Trong ban mo ta nay, vi du vé “aralkyloxycacbonyl” bao gbm (C7-C13
aralkyl)oxycacbonyl, nhu benzyloxycacbonyl, phenetyloxycacbonyl,
naphtylmetyloxycacbonyl, va flonylmetyloxycacbonyl.

Trong ban md ta ndy, “nhém di vong no” dung dé chi nhém di vong no don vong

hodc da vong c6 mot hodc nhiéu (t6t hon 1a 1 dén 3) nguyén tir khéc loai dugc chon tur
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nito, oxy, va luu huynh. Vi du cu thé bao gdm morpholinyl, pyrolidinyl, piperidinyl,
piperazinyl, azepanyl,  diazepanyl, tetrahydrofuranyl,  tetrahydropyranyl,
tetrahydrothiophenyl, thiazolidinyl, oxazolidinyl, va tuong ty.

Trong ban mb ta nay, “nhém di vong khong no” dung dé chi nhom di vong khong
no don vong hodc da vong, mot phﬁn hoic toan bd c6 mot hodc nhiéu (t6t hon 1a 1 dén
3) nguyén tir khac loai dugc chon tur nito, oxy, va luu huynh. Vi du cu thé bao gém
imidazolyl, thienyl, furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrazyl, pyrimidinyl, pyridazinyl,
pyrazolopyridyl, pyrazolopyrimidinyl, indolyl, isoindolyl, indazolyl, triazolopyridyl,
benzoimidazolyl, benzoxazolyl, benzoisoxazolyl, benzothiazolyl, benzothienyl,
benzofuranyl, 1,3-dihydroisobenzofuranyl, purinyl, benzotriazolyl, imidazopyridinyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phtalazinyl, metylendioxyphenyl,

etylenedioxyphenyl, dihydrobenzofuranyl, va twong ty.

Trong ban md ta nay, vi du vé& “hydrocacbon khong no” bao gdm vong
hydrocacbon C5-14 don vong hodc da vong c6 it nhat mot lién két khong no (vi du, 1
dén 8 lién két khong no), va twong tu. “Hydrocacbon khong no” tdt hon 1a hydrocacbon

thom, hoic hydrocacbon khong no ¢6 tr 5 dén 14 canh vong don hogc vong doi.

Trong ban md ta nay, vi du vé “hydrocacbon thom” bao gdbm C6-Cl14
hydrocacbon thom, nhu phenyl, naphtyl, anthracenyl, phenanthryl, fluorenyl, va
tetrahydronaphtyl.

Trong ban md ta ndy, vi du vé “hydrocacbon khong no co tr 5 dén 14 canh vong
don hodc vong doi” bao gdm xyclopentadienyl, phenyl, naphtyl, tetrahydronaphtyl,
azulenyl, heptalenyl, va tuong tu.

Trong ban mo ta nay, vi du vé “hydrocacbon khong no c6 tir 5 dén 10 canh don

vong” bao gdm xyclopentadienyl, phenyl, xyclooctatetraenyl, va tuong tu.

Trong ban mo ta nay, “oxy di vong no” ding dé chi oxy di vong no c6 nguyén tir
khéc loai dugc chon tir nito, oxy, va luu huynh. Vi du cu thé bao gdbm morpholinyloxy,
1-pyrolidinyloxy,  piperidinyloxy, piperazinyloxy,  4-metyl-1-piperazinyloxy,
tetrahydrofuranyloxy, tetrahydropyranyloxy, tetrahydrothiophenyloxy,
thiazolidinyloxy, va oxazolidinyloxy, v6i oxy di vong no c6 1 dén 3 nguyén tir khac loai

dugc chon tir nito, oxy, va luu huynh 1a duge uu tién.
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Trong ban mo ta nay, thuat ngit “CA-CB” dugc dung @8 m6 ta nhom biéu thi ring
nhém cé tir A dén B nguyén tir cacbon. Vi duy, “C1-C6 alkyl” dung dé chi alkyl c6 tir 1
dén 6 nguyén tir cacbon, va “C6-C14 hydrocacbon thom oxy” dung dé chi oxy ma C6-
C14 hydrocacbon thom dugc lién két vao. Hon nita, thudt ngit “co tir A- dén B-ca
dung dé chi s6 lugng nguyén tir (sb lugng canh trong vong) ma cAu tao nén vong 12 tir
A dén B. Vi dy, “nhém di vong no chira nito ¢6 tir 4 dén 10 canh” dung dé chi nhém di

vong no chtra nito ¢6 4 dén 10 canh trong vong.

Trong hgp chét c6 cong thie (I) theo sang ché, vong A dung dé chi nhém di vong
no chtta nito ma c6 thé dugc lién két ngang hodc vong xo#n. Nhu thé hién trong cong

thirc (1) trén ddy, nito trén vong A duoc lién két v6i cacbonyl hodc carbothionyl.

Vi du vé& nhém di vong no chira nito don vong trong “nhém di vong no chira nito
vong don, vong lién két cAu, hodc vong xoén” 1a vong A bao gdm nhém di vong no chira
nito vong don, nhu pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl, va tuong
ty. Nhom di vong no chira nito vong don t6t hon 12 nhém di vong no chira nito vong
don ¢6 tr 1 dén 3 nguyén tt nito, 0 dén 1 nguyén tt luu huynh, va 0 dén 2 nguyén tur
oxy lam nguyén tir khac loai, t6t hon 13 nhém di vong no chira nito vong don c6 1 dén
2 nguyén tlt nito 1am nguyén tir khéc loai, t&t hon nita 12 nhém di vong no chira nito don
vong co tur 4 dén 10 canh c6 1 dén 2 nguyén tir nito lam nguyén tir khéc loai, tot hon
nita 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, hodc diazepanyl, con tdt hon nira
1a pyrolidinyl, piperidinyl, azepanyl, hodc diazepanyl, tot hon nira 1a pyrolidinyl hodc

diazepanyl, va t6t hon nita 13 pyrolidinyl.

Vi du vé& nhém di vong no chira nito vong lién két cau trong “nhom di vong no

chtra nito vong don, vong lién két cau, hodc vong xoan” la vong A bao gdm:

f;‘mﬁ@bﬂ 1:——:@@&4
» ‘/ »
(7\ ¢ N s f7 ‘
H i N “,
f—% Ii‘"—d.%— > @ I>§ Jy w%f -
1%11)& N L. L Lo h.j;, :f/Q hote "

va twong tw. Nhém di vong no chra nito vong lién két cau tt hon la:

B

Y

N

|
/A
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va tot hon nira la:
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Vi du v& nhém di vong no chura nito vong xoén trong “nhém di vong no chura

nito vong don, vong lién két cau, hodc vong xoan” la vong A bao gom nhém vong xodn

¢6 tir 0 dén 2 nguyén tir oxy trong d6 hai trong s6 nhom di vong no chira nito ¢6 tir 4

dén 7 canh bit ky duoc lién két v6i nhau. Nhém di vong no chira nito vong xo4n tot hon

1a nhém vong xodn cé tlr 7 dén 12 canh c6 2 nguyén ti nito va 0 dén 1 nguyén t&r oxy

trong d6 hai trong s6 nhom di vong no chtra nito ¢6 tir 4 dén 7 canh bét ky dugce lién két

v6i nhau, tot hon nita 12 diazaspiroheptanyl, diazaspirooctanyl, diazaspirononanyl,
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diazaspirodecanyl, diazaspiroundecanyl, oxadiazaspiroheptanyl, oxadiazaspirooctanyl,
oxadiazaspirononanyl, oxadiazaspirodecanyl, hodc oxadiazaspiroundecanyl, tdt hon
nita 1a  diazaspirooctanyl,  diazaspirononanyl,  diazaspirodecanyl, hodc
oxadiazaspirononanyl, t6t hon nita 1a  2,7-diazaspiro[3.4]Joctanyl,  3,7-
diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-diazaspiro[3.5]nonanyl, 3,7-
diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl, 3,8-diazaspiro[3.5]decanyl, hodc
9-oxa-diazaspiro[3.5]nonanyl, tdt hon nita 1a 2,7-diazaspiro[3.4]Joctanyl, 3,7-
diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-diazaspiro[3.5]nonanyl, hodc 9-
oxa-diazaspiro[3.5]nonanyl, tdt hon nita 1a 2,7-diazaspiro[3.4]octanyl, 3,7-
diazaspiro[3.4]octanyl, hogc 2,8-diazaspiro[3.5]nonanyl, va tdt hon nita 1a 2,8-

diazaspiro[3.5]nonanyl.

“Nhom di vong no chta nito vong don, vong lién két cAu, hodc vong xoén” 14
vong A tdt hon 14 nhém di vong no chira nito ¢6 tir 4 dén 14 canh vong don, vong lién
két cAu, hodc vong xoin ¢6 tir 1 dén 3 nguyén tt nito, 0 dén 1 nguyén tir luvu huynh, va
0 dén 2 nguyén tir oxy lam nguyén tir khic loai, tdt hon nita 1a nhém di vong no chira
nito don vong co tir 4 dén 10 canh c6 1 dén 2 nguyén ti nito lam nguyén tir khéc loai,

nhém di vong no chtra nito vong lién ket cau, nhur:
i 7
//\ \N \N
/I—N NH II—N NH I[—N {[—N
NH
-~ S -~ - N N

hoiic nhém vong xoén co tir 0 dén 2 nguyén tt oxy trong d6 hai trong s6 nhom di vong
no chira nito c6 tir 4 dén 7 canh bét ky dugce lién két v6i nhau, tot hon nita 1 nhom di
vong no chira nito don vong co tir 4 dén 10 canh c6 1 d&n 2 nguyén t nito [am nguyén

tr khéc loai, nhém di vong no chira nito vong lién ket cu, nhu:

" I
(T~ 0 0, Q0
I1—N NH  //—N NH —N | 1
NH
- -~ ws ~ ~ 5
JI—N HN HN N 1N
) N
@\ ///C\O . @

hodc nhém vong xodn ¢6 tir 7 dén 12 canh c6 2 nguyén tr nito va 0 dén 1 nguyén tir oxy
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trong d6 vong di vong no chira nito ¢6 tur 4 dén 7 canh bat ky dugc lién két véi nhau, tot

hon nita 12 pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-
diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl, 3,8-
diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl, tdt hon nita 1a pyrolidinyl,
piperidinyl, azepanyl, diazepanyl,

/\ 4\ //\N I/\N_ . //\N
1—N NH N =N 1
~ I*‘/ - \/ ~ ~ Nr >

\

P //—-—N/H?
SNH

hi

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7 -diazaspiro[3.5]nonanyl, 2,8-

diazaspiro[3.5]nonanyl, hodc 9-oxa-diazaspiro[3 .5]nonanyl, tot hon nita la pyrolidinyl,

hoic 2,8-diazaspiro[3.5]nonanyl, t5t hon nita 1a pyrolidinyl,

’Q"@ hodc !i—-d)

Trong hop chét c6 cong thire (I) theo sang ché, vong B 14 hydrocacbon khéng no

vong don hodc vong doi, hodc nhom di vong khong no vong don hoac vong doi.

“Hydrocacbon khong no vong don hodc vong doi” la vong B t6t hon 1a
hydrocacbon khong no ¢6 tir 5 dén 14 canh vong don hodc vong doi, t6t hon nita 1a

phenyl hogc naphtyl, va t6t hon nita 1a phenyl.
“Nhoém di vong khdng no vong don hodc vong do6i” 1a vong B ding dé chi
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nhom di vong khdng no vong don hodc vong doi, mot phan hogc toan bd c6 nguyén tlr
khac loai duge chon tir nito, oxy, va luu huynh, tdt hon 14 nhém di vong khong no c6
tir 5 dén 14 canh c6 0 dén 4 nguyén ti nito, 0 dén 2 nguyén tr lvu huynh, va 0 dén 3
nguyén tir oxy lam nguyén tir khac loai va c6 it nhé4t mdt nguyén tt nito, luu huynh, va
oxy, va tot hon nita 1a imidazolyl, thienyl, furyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrazyl,
pyrimidinyl, pyridazinyl, pyrazolopyridyl, pyrazolopyrimidinyl, indolyl, isoindolyl,
indolinyl, indazolyl, triazolopyridyl, benzoimidazolyl, benzoxazolyl, benzoisoxazolyl,
benzothiazolyl, benzotriazolyl, benzothienyl, benzofuranyl, purinyl, imidazopyridinyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phtalaziny], metylendioxyphenyl,
etylendioxyphenyl, dihydrobenzofuranyl, 1,3-dihydroisobenzofuranyl,
dihydrobenzoxazolyl (vi du, 2,3-dihydrobenzo[d]oxazolyl), dihydrobenzooxazinyl (vi
du, 3,4-dihydro-2H-benzo[b][1,4]oxazinyl), benzodioxolyl (vi du,
benzo[d][1,3]dioxolyl), dihydrobenzodioxyny! (vi du, 2,3-
dihydrobenzo[b][1,4]dioxynyl), hodc dihydrobenzothiazolyl (vi dy, 2,3-
dihydrobenzo[d]thiazolyl), tdt hon nita 1a pyridyl, pyrazolopyridyl,
pyrazolopyrimidinyl, indolyl, indolinyl, indazolyl, benzoimidazolyl, benzoisoxazolyl,
benzothiazolyl, benzotriazolyl, imidazopyridinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phtalazinyl, dihydrobenzoxazolyl, 1,3-
dihydroisobenzofuranyl, dihydrobenzooxazinyl, benzodioxolyl,
dihydrobenzodioxynyl, hodc dihydrobenzothiazolyl, t6t hon nita 1a pyridyl,
pyrazolopyridyl, indolyl, indolinyl, indazolyl, benzoimidazolyl, benzoisoxazolyl,
benzotriazolyl, quinolinyl, dihydrobenzoxazolyl, 1,3-dihydroisobenzofuranyl,
dihydrobenzooxazinyl, hodc dihydrobenzothiazolyl, va tdt hon nita 12 indolyl,
indazolyl, benzoisoxazolyl, hodc benzotriazolyl. Nhom di vong khoéng no vong don
ho#c vong ddi 1a vong B ¢6 thé duoc thé bang oxo. Vi du vé nhom di vong khong no

vong don hodc vong ddi ma cd thé dugc thé bang oxo bao gbm 2-oxo-indolinyl,

AN
/ .~

2-0x0-2,3-dihydrobenzo[d]oxazolyl,
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2-0x0-2,3-dihydrobenzo[d]thiazolyl,

N
~ 1

va twong tw. Nhém di vong khong no vong don hodc vong d6i ma co thé dugc thé bang
oxo tdt hon 13 2-oxo-indolinyl, 2-0x0-2,3-dihydrobenzo[d]oxazolyl, hodc 2-0x0-2,3-
dihydrobenzo[d]thiazolyl, va t8t hon nita 1a 2-0x0-2,3-dihydrobenzo[d]oxazolyl hodc 2-
ox0-2,3-dihydrobenzo[d]thiazolyl.

Vong B tdt hon 1a hydrocacbon khong no ¢o tir 5 dén 14 canh vong don hodc
vong ddi hozic nhém di vong khong no ¢6 tir 5 dén 14 canh vong don hodc vong doi ma
¢6 thé dugc thé bing oxo, ma ¢6 0 dén 4 nguyén tt nito, 0 dén 2 nguyén tr luu huynh,
va 0 dén 3 nguyén tir oxy 1am nguyén tir khac loai, va ¢6 it nhat mot nguyén tir nito, luu
huynh, va oxy, tdt hon nita 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl,
pyrazolopyrimidinyl, indolyl, indolinyl, 2-oxo-indolinyl, indazolyl, benzoimidazolyl,
benzoisoxazolyl, benzothiazolyl, benzotriazolyl, imidazopyridinyl, quinolinyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, phtalaziny]l, 2-0x0-2,3-
dihydrobenzo[d]oxazolyl, 1,3-dihydroisobenzofuranyl, dihydrobenzooxazinyl,
benzodioxolyl, dihydrobenzodioxynyl, hodc 2-0x0-2,3-dihydrobenzo[d]thiazolyl, tbt
hon nita 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl, indolyl, indolinyl, indazolyl,
benzoimidazolyl,  benzoisoxazolyl, benzotriazolyl, quinolinyl, 2-0x0-2,3-
dihydrobenzo[d]oxazolyl, 1,3-dihydroisobenzofuranyl, dihydrobenzooxazinyl, hodc 2-
ox0-2,3-dihydrobenzo[d]thiazolyl, va tdt hon nita 1a phenyl, indolyl, indazolyl,

benzoisoxazolyl, hodc benzotriazolyl.

Trong hop chét c6 cong thuc (I) theo sang ché, X 1a oxy hogc luu huynh, va tbt

hon la oxy.

Trong hop chét c6 cong thuec (1) theo sang ché, R1 12 nitro hodc xyano, va t6t hon

la xyano.
Trong hop chét c6 cong thire (I) theo sang ché, R2 13 halogen, va t6t hon 1a flo.

-23-



34521

Khi hai hodc nhiéu R2 ¢6 mit, cac R2 nay ¢6 thé 13 giéng nhau hogc khéac nhau.

Trong hop chét c6 cong thire (I) theo sang ché, 11 s nguyén tr 0 dén 2, va tbt

hon 12 s6 nguyén tir 0 dén 1.

Trong hop chét c6 cong thirc (1) theo sang ché, R3 1a amin dugc thé hodc khong
duoc thé, C1-C6 alkyl, halogen, xyano, oxo, hydroxy, cacbamoyl, sulfo, C1-C6 alkoxy,
hodc amino (C1-C6 alkyl). Khi hai hodc nhiéu R3 ¢6 mit, thi cdc R3 ndy co6 thé 14 giéng

nhau hodc khéc nhau.

“C1-C6 alkyl” dugc thé hién boi R3 c6 thé 1a mach thang hodc mach nhanh.
Cac vi du bao gdbm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,
isopentyl, hexyl, va twong ty, v6i C1-C4 alkyl 1a duoc uu tién, va metyl la dugc vu tién

hon.

Vi du vé “mono(C1-C6 alkyl)amino” duoc thé hién bdi R3 bao gdm metylamino,
etylamino, n-propylamino, isopropylamino, n-butylamino, isobutylamino, tert-
butylamino, n-pentylamino, isopentylamino, hexylamino, va tuong tw, véi mono(C1-C4
alkyl)amino 1& dugc uu tién, va metylamino, etylamino, hodc isopropylamino la dugc

uu tién hon.

Vi du vé& “di(C1-C6 alkyl)amino” duoc thé hién béi R3 bao gdm dimetylamino,
dietylamino, di(n-propyl)amino, diisopropylamino, di(n-butyl)amino, diisobutylamino,
di(tert-butyl)amino, di(n-pentyl)amino, diisopentylamino, dihexylamino,
metyletylamino, metylisopropylamino, va tuong tu. “di(C1-C6 alkyl)amino” t6t hon 14
dimetylamino, dietylamino, di(n-propyl)amino, diisopropylamino, di(n-butyl)amino,
diisobutylamino, di(tert-butyl)amino, di(n-pentyl)amino, diisopentylamino,
dihexylamino, metyletylamino, hodc metylisopropylamino, tdt hon nita 1a di(C1-C4
alkyl)amino, va tdt hon nitra 1a dimetylamino.

Vi du v& “(C3-C7 xycloalkyl)amino” duoc thé hién bdi R3 bao gbm (C3-C7
xycloalkyl)amino, nhu xyclopropylamino, xyclobutylamino, xyclopentylamino,
xyclohexylamino, va xycloheptylamino. “(C3-C7 xycloalkyl)amino™ t6t hon 1a
xyclopropylamino, xyclobutylamino, xyclopentylamino, xyclohexylamino, hodc

xycloheptylamino, va tdt hon nita 13 xyclobutylamino.

R3 tét hon 13 amin duoc thé hodc khong dugc thé, C1-C6 alkyl, halogen, xyano,
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oxo, hydroxy, cacbamoyl, sulfo, C1-C6 alkoxy, hodc amino(C1-C6 alkyl), tdt hon nita
14 amino ma ¢6 thé dugc thé bang mot dén hai nhom C1-C6 alkyl hoic C3-C7 xycloalkyl,
C1-C6 alkyl, halogen, xyano, 0Xo, hydroxy, cacbamoyl, sulfo, C1-C6 alkoxy, hodc
amino(C1-C6 alkyl), +8t hon nita 1a amino, mono- hodc di(C1-C6 alkyl)amino, (C3-C7
xycloalkyl)amino, hogc C1-C6 alkyl, t6t hon nira la amino, metylamino, etylamino,
isopropylamino, dimetylamino, xyclobutylamino, hodc metyl, t&t hon nita 1a amino hodc

metyl, va tot hon nita la amino.

Trong hop chét c6 cong thire (I) theo sang ché, m 12 s6 nguyén tir 0 dén 2, va tbt

hon 12 s6 nguyén tir 0 dén 1.

Trong hop chét c6 cong thirc (I) theo sang ché, R4 13 halogen, hydroxy, nitro,
Xyano, amino, cacboxy, (C2-C7 axyl)amino, (C2-C7 axyl)oxy, C1-C8 alkyl duogc thé
ho#c khong dugc thé, C2-C6 alkenyl dugc thé hodc khong dugc thé, C1-C6 alkoxy duoc
thé hodc khong dugc thé, C3-C7 xycloalkyl dugc thé hodc khong dugc thé, mono- hodc
di(C1-C6 alkyl)amino, cacbamoy! dugc thé hoge khong duge thé, C2-C6 alkynyl duoc
thé hoiic khong dugc thé, (C1-C6 alkyl)cacbonyl duge thé hoiic khong duge thé, nhém
di vong no chtra nito co tir 4 dén 14 canh duoc thé hoic khong dugc thé, hoac C6-C14
hydrocacbon thom dugc thé hodc khong dugc thé. Khi hai hodc nhiéu R4 ¢6 mit, cic

R4 nay co thé 1a gidng nhau hodc khac nhau.

Theo séng ché, khi it nhat mot R4 1a C1-C8 alkyl dugc thé, C2-C6 alkenyl duoc
thé, C1-C6 alkoxy dugc thé, C3-C7 xycloalkyl dugc thé, hodc cacbamoyl dugc thé, vi
du v& phan tir thé bao gbm halogen, cacboxy, C1-C6 alkoxy, hydroxy, C1-C6 alkyl ma
¢6 thé dugc thé bang hydroxy, hydrocacbon khong no ¢6 tir 5 dén 10 canh don vong,
cacbamoyl ma co thé duoc thé bang C1-C6 alkyl hodc hydrocacbon khong no c6 tir 5
dén 10 canh don vong, (C2-C7 axyl)oxy, amino ma ¢6 thé duoc thé bang C1-C6 alkyl
hodc C2-C7 axyl, C3-C7 xycloalkyl ma c6 thé duge thé bang hydroxy, (C1-C6
alkoxy)(C1-C6 alkyl), va tuong ty. Khi hai hogc nhiéu phén tir thé c6 mit, cac phan
thé nay c6 thé 1 gidng nhau hodc khac nhau.
«C1-C8 alkyl” trong “C1-C8 alkyl dugc thé hogc khong dugc thé” duge thé hién
b&i R4 tét hon 12 metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl, heptyl, hogc octyl, tot hon nita 1a C1-C6 alkyl, tdt hon nita 1a metyl, etyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hodc hexyl, va t6t
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hon nita 12 metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, hodc tert-butyl.

Phin tit thé trong “C1-C8 alkyl duge thé hodc khong dugc thé” dugc thé hién boi
R4 ¢6 thé 13, vi du, phén tr thé dugce néu & trén, tdt hon 12 halogen, amino, hydroxy,
cacboxy, cacbamoyl, alkylcacbamoyl, axylamino, alkoxy, hydroxyxycloalkyl, hogc
axyloxy, t6t hon nita 13 halogen, amino, hydroxy, cacboxy, cacbamoyl, (C1-C6
alkyl)cacbamoyl, (C2-C7 axyl)amino, C1-C6 alkoxy, C3-C7 xycloalkyl, hydroxy(C3-
C7 xycloalkyl), hodc (C2-C7 axyl)oxy, t6t hon nita 12 halogen, amino, hydroxy, cacboxy,
cacbamoyl, (C1-C6 alkyl)cacbamoyl, (C1-C6 alkyl)cacbonylamino, C1-C6 alkoxy, C3-
C7 xycloalkyl, hydroxy(C3-C7 xycloalkyl), hodc (C1-C6 alkyl)cacbonyloxy, va t5t hon
nira 1a flo, amino, hydroxy, cacboxy, cacbamoyl, metylcacbamoyl, dimetylcacbamoyl,

axetylamino, metoxy, hydroxyxyclopropyl, hodc metylcacbonyloxy.

“C1-C8 alkyl dugc thé hogc khong duge thé” duge thé hién bai R4 tét hon 1a
C1-C8 alkyl khong dugc thé, hoic C1-C8 alkyl ma ¢ thé dugc thé bang halogen,
amino, hydroxy, cacboxy, cacbamoyl, (C1-C6 alkyl)cacbamoyl, (C1-C6
alkyl)cacbonylamino, C1-C6 alkoxy, C3-C7 xycloalkyl, hydroxy(C3-C7 xycloalkyl),
hodc (C1-C6 alkyl)cacbonyloxy, t6t hon nita 1a metyl, etyl, n-propyl, isopropyl, tert-
butyl, diflometyl, triflometyl, floetyl, aminoetyl, hydroxymetyl, hydroxyetyl,
hydroxypropyl, hydroxydimetyletyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyetylbutyl, cacboxymetyl, cacbamoylmetyl, metylcacbamoylmetyl,
d1mety1cacbamoy1mety1 axetylaminoetyl, metoxyetyl, hydroxyxyclopropylmetyl,
hydroxyxyclopropyletyl, hydroxyxyclobutylmetyl, hodc metylcacbonyloxyetyl, t6t
hon nita 12 metyl, etyl, n-propyl, tert-butyl, diflometyl, hydroxyetyl,
hydroxymetylpropyl, hydroxymetylbutyl, hydroxyetylbutyl, cacbamoylmetyl,
metylcacbamoylmetyl, dimetylcacbamoylmetyl, metoxyetyl,
hydroxyxyclopropylmetyl, hydroxyxyclobutylmetyl, hogc metylcacbonyloxyetyl, t6t
hon nita 1a metyl, diflometyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyxyclobutylmetyl, metoxyetyl, ho#c hydroxyxyclobutylmetyl, va t6t hon nita 1a
metyl, diflometyl, hydroxymetylpropyl, hydroxyetylbutyl, hodc
hydroxyxyclobutylmetyl.

«2-C6 alkenyl duoc thé hoic khong duge thé” duge thé hién bai R4 tbt hon 12
C2-C6 alkenyl khong duoc thé, t5t hon nita 1a vinyl, allyl, 1-propenyl, 2-metyl-2-
propenyl, isopropenyl, 1-, 2- hoac 3-§éltenyl, isobutenyl, 2-, 3-, hoac 4-pentenyl, 2-
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metyl-2-butenyl, 3-metyl-2-butenyl, S-hexenyl, 1-xyclopentenyl, 1-xyclohexenyl, hodc

3-metyl-3-butenyl, va t6t hon nira 12 isobutenyl.

Vi du v& “C2-C6 alkynyl” trong “C2-C6 alkynyl dugc thé hogc khong dugc thé”
duoc thé hién béi R4 bao gbm ethynyl, 1- hodc 2-propynyl, 1-, 2- hodc 3-butynyl, 1-
metyl-2-propynyl, va tuong tw. “C2-C6 alkynyl duoc thé hodc khong dugc thé” t6t hon
1a C2-C6 alkynyl khong dugc thé.

“C1-C6 alkoxy” trong “C1-C6 alkoxy duoc thé hoic khong duoc thé” duoc thé
hién bdi R4 tét hon 12 metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-
butoxy, tert-butoxy, pentyloxy, hogc hexyloxy, va tdt hon nita 12 metoxy, etoxy, n-

propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, va tert-butoxy.

Phén ti thé trong “C1-C6 alkoxy dugc thé hoic khong duoc thé” dugc thé hién
bdi R4 ¢6 thé 13, vi du, nhitng phan tir thé duoc néu & trén, va tdt hon 14 hydroxy hodc
hydrocacbon khong no ¢9 tir 5 dén 14 canh, tbt hon nita 12 hydroxy hodc hydrocacbon

khoéng no co tir 5 dén 10 canh don vong, va tdt hon nita 12 hydroxy hodc phenyl.

«C1-C6 alkoxy duge thé hoic khong duge thé” dugc thé hign boi R4 t6t hon 1a
C1-C6 alkoxy ma cé thé dugc thé bang hydroxy hodc c6 tir 5 dén 14 canh hydrocacbon
khong no, tdt hon ntta 1a C1-C6 alkoxy ma co thé dugc thé bang hydroxy hodc
hydrocacbon khong no ¢6 tur 5 dén 10 canh don vong, tt hon nita 1a C1-C6 alkoxy ma
¢6 thé duge thé bang hydroxy hodc phenyl, va tot hon nita 12 metoxy, hydroxypropoxy,

hodc benzyloxy.

«C3-C7 xycloalkyl duoc thé hodc khong duge thé” duge the hién boi R4 t6t hon
la C3-C7 xycloalkyl ma ¢o thd8 duoc thé biang hydroxyalkyl, alkoxyalkyl,
hydroxyxycloalkyl, hodc hydrocacbon cacbamoyl khong no, t&t hon nita 1a C3-C7
xycloalkyl ma cé thé dugc thé bing hydroxy(C1-C4 alkyl), (C1-C4 alkoxy)(C1-C4
alkyl), hydroxy(C3-C7 xycloalkyl), hodc (C6-C14 hydrocacbon thom)cacbamoyl, tbt
hon nita la C3-C7 xycloalkyl ma ¢6 thé dugc thé bang hydroxy(C1-C4 alkyl), (C1-C4
alkoxy)(C1-C4 alkyl), hydroxy(C3-C7 xycloalkyl), hogc phenylcacbamoyl, t6t hon nita
la  xyclopropyl, hydroxymetyl xyclopropyl, = metoxymetyl xyclopropyl,
hydroxyxyclopropyl xyclopropy, hodc phenylcacbamoy! xyclopropyl, t6t hon nita 12
xyclopropy! hodc hydroxymetyl xyclopropyl, va tdt hon nita 1a xyclopropyl.

“Mono- hodc di(C1-C6 alkyl)amino” dugc thé hién boi R4 t6t hon 1a metylamino,
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etylamino, n-propylamino, isopropylamino, n-butylamino, isobutylamino, tert-
butylamino, n-pentylamino, isopentylamino, hexylamino, dimetylamino, dietylamino,
di(n-propyl)amino, diisopropylamino, di(n-butyl)amino, diisobutylamino, di(tert-
butyl)amino, di(n-pentyl)amino, diisopentylamino, dihexylamino, metyletylamino,
hodc metylisopropylamino, tdt hon nira 14 metylamino, etylamino, n-propylamino,
isopropylamino, va n-butylamino, isobutylamino, tert-butylamino, dimetylamino,
dietylamino, di(n-propyl)amino, diisopropylamino, di(n-butyl)amino, diisobutylamino,
di(tert-butyl)amino, metyletylamino, hodc metylisopropylamino, va tdt hon nita 1a

dimetylamino.

“Cacbamoyl dugec thé hodic khong dugc thé” duge thé hién bsi R4 ot hon la
cacbamoyl ma c6 thé dugce thé bing alkyl, tdt hon nita 1a cacbamoyl ma c6 thé dugc thé
bing C1-C6 alkyl, va t6t hon nira 1a cacbamoyl, metylcacbamoyl, hodc

dimetylcacbamoyl.

Vi du vé& alkylcacbonyl trong “(C1-C6 alkyl)cacbonyl dugc thé hosc khong
duoc thé” dugce thé hién bdi R4 bao gbm (C1-C6 alkyl)cacbonyl mach thing hoic
mach nhanh, nhu metylcacbonyl, etylcacbonyl, n-propylcacbonyl, isopropylcacbonyl,
n-butylcacbonyl, isobutylcacbonyl, tert-butylcacbonyl, n-pentylcacbonyl,

isopentylcacbonyl, va hexylcacbonyl.

Vi du vé& “nhém di vong no chira nito” trong “nhém di vong no chira nito ¢6 tu 4
dén 14 canh duoc thé hodc khong dugc thé” dugc thé hién bdi R4 bao gé)m morpholinyl,
azetidinyl, pyrolidinyl, piperidinyl, piperazinyl, va tuong tu.

Vi du v& “C6-C14 hydrocacbon thom dugc thé hodc khong duoc thé” dugc thé
hién béi R4 bao gdbm C6-C14 hydrocacbon thom ma ¢6 thé dugc thé bang metyl, nhu
phenyl, toluyl, xylyl, naphtyl, anthracenyl, phenanthryl, fluorenyl, va tetrahydronaphtyl.

R4 t6t hon 12 halogen, hydroxy, nitro, Xyano, amino, cacboxy, (C2-C7
axyl)amino, (C2-C7 axyl)oxy, C1-C8 alkyl dugc thé hoic khong dugc thé, C2-C6
alkenyl duge thé hoic khong duge thé, C1-C6 alkoxy dugc thé hoge khong duge thé,
C3-C7 xycloalkyl dugc thé hoic khong duge thé, mono- hoidc di(C1-C6 alkyl)amino,
cacbamoyl dugc thé hoic khong dugc thé, C2-C6 alkynyl dugc thé hozc khong dugc
thé, (C1-C6 alkyl)cacbonyl dugc thé hodc khong duge thé, nhém di vong no chira nito
6 tir 4 dén 14 canh dugce thé hodc khdng dugce thé, hoic C6-C14 hydrocacbon thom
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duoc thé hoic khong dugc thé, t5t hon nita 12 halogen, nitro, Xyano, cacboxy, C1-C8
alkyl duoc thé hoge khong duogc thé, C2-C6 alkenyl dugc thé hode khong duge thé,
C1-C6 alkoxy duge thé hogic khong duge thé, C3-C7 xycloalkyl duge thé hoic khong
dugcthétnono-hoacdKCH—C6zﬂkyDanﬁno,hoéccacbmnoylduqcthéhoéckhﬁng
dugc thé, tét hon nita 12 halogen, nitro, xyano, cacboxy, C1-C6 alkyl ma co thé dugc
thé bing halogen, amino, hydroxy, cacboxy, cacbamoyl, (C1-C6 alkyl)cacbamoyl,
(C1-C6 alkyl)cacbonylamino, C1-C6 alkoxy, C3-C7 xycloalkyl, hydroxy(C3-C7
xycloalkyl), hogc (C1-C6 alkyl)cacbonyloxy, C2-C6 alkenyl, C1-C6 alkoxy ma co thé
duoc thé bang hydroxy hodc hydrocacbon khong no ¢o tir 5 dén 10 canh don vong,
C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy, hydroxy(C1-C4 alkyl), (C1-C4
alkoxy)(C1-C4 alkyl), hydroxy(C3-C7 xycloalkyl), hodc (C6-C14 hydrocacbon thom)-
cacbmnoylduqcthé1n0n0-hoécdﬂﬁHeC6zﬂkyDanﬁno,hoaccacbanu»dtnécéthé
duoc thé béng C1-C6 alkyl, t&t hon nita 1a flo, clo, brom, idt, nitro, Xyano, cacboxy,
metyl, etyl, n-propyl, isopropyl, tert-butyl, diflometyl, triflometyl, floetyl, aminoetyl,
hydroxymetyl, hydroxyetyl, hydroxypropyl, hydroxydimetyletyl, hydroxymetylpropyl,
hydroxymetylbutyl, hydroxyetylbutyl, cacboxymetyl, cacbamoylmetyl,
metylcacbamoylmetyl, dimetylcacbamoylmetyl, axetylaminoetyl, metoxyetyl,
hydroxyxyclopropylmetyl, hydroxyxyclopropyletyl, hydroxyxyclobutylmetyl,
metylcacbonyloxyetyl, isobutenyl, metoxy, hydroxypropoxy, xyclopropyl,
hydroxymetyl xyclopropyl, metoxymetyl xyclopropyl, hydroxyxyclopropyl
xyclopropy, phenylcacbamoyl xyclopropyl, benzyloxy, dimetylamino, cacbamoyl,
metylcacbamoyl, hodc dimetylcacbamoyl, tdt hon nita 1a flo, clo, brom, nitro, Xyano,
cacboxy, metyl, etyl, n-propyl tert-butyl, diflometyl, hydroxyetyl,
hydroxymetylpropyl, hydroxymetylbutyl, hydroxyetylbutyl, cacbamoylmetyl,
metylcacbamoylmetyl, dimetylcacbamoylmetyl, metoxyetyl,
hydroxyxyclopropylmetyl, hydroxyxyclobutylmetyl, metylcacbonyloxyetyl, metoxy,
xyclopropyl, hydroxymetyl xyclopropyl, dimetylamino, cacbamoyl, metylcacbamoyl,
ho#c dimetylcacbamoyl, t&t hon nita 14 flo, clo, brom, xyano, metyl, diflomety],
hydroxymetylpropyl, hydroxymetylbutyl, hydroxyetylbutyl, metoxyetyl,
hydroxyxyclobutylmetyl, hodc xyclopropyl, va tdt hon nita 14 flo, clo, brom, Xyano,
metyl, diflometyl, hydroxymetylpropyl, hydroxyetylbutyl, hodc
hydroxyxyclobutylmetyl.
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Trong hop chét c6 cong thirc (1) theo sang ché, n 12 s& nguyén tir 0 dén 5, va tbt

hon 14 s6 nguyén tir 0 dén 3.

Déi v6i hop chét theo sang ché, dugc uu tién 1a hop chét c6 cong thire (I) hodc

mudi cua no, trong do:
vong A 12 nhém di vong no chira nito vong don, vong lién két cau, hodc vong xodn,

vong B 14 a hydrocacbon khong no vong don hogc vong d6i, hodc nhom di vong khong

no vong don hodc vong ddi ma co6 thé duoc thé bang oxo,
X 12 O hodc S,

R1 la nitro hodc xyano,

R2 14 halogen,

R3 13 amin dugc thé hoic khong duge thé, C1-C6 alkyl, halogen, xyano, oxo, hydroxy,
cacbamoyl, sulfo, C1-C6 alkoxy, hoéc amino(C1-C6 alkyl),

R4 1a halogen, hydroxy, nitro, Xyano, amino, cacboxy, (C2-C7 axyl)amino, (C2-C7
axyl)oxy, C1-C8 alkyl dugc thé hogc khong dugc thé, C2-C6 alkenyl dugc thé hoic
khong dugc thé, C1-C6 alkoxy duge thé hode khong dugc thé, C3-C7 xycloalkyl duge
thé hodc khong duoc thé, mono- hoic di(C1-C6 alkyl)amino, cacbamoyl dugc thé hoic
khong duge thé, C2-C6 alkynyl duge thé hoge khong dugc thé, (C1-C6 alkylcacbonyl
duoc thé hoic khong duge thé, nhom di vong no chira nito c6 tir 4 dén 14 canh duoc thé

hodc khdng dugc thé, hoic C6-C14 hydrocacbon thom dugc thé hodc khong duoc thé,
11 sb nguyén tr 0 dén 2,
m 12 s6 nguyén tir 0 dén 2, va
n 12 s6 nguyén tir 0 dén 5,
trong d6 khi 112 2, thi hai nhém R2 ¢6 thé 1 gidng nhau hodc khac nhau,
khi m 14 2, thi hai nhém R3 ¢6 thé 14 gidng nhau hogc khéc nhau, va
khi n 13 2 dén 5, thi hai #n nim nhém R4 ¢6 thé 1a gidng nhau hogc khéac nhau.
Dugc vu tién hon 1a hop chét c6 cong thirc (I) hodc mudi caa né, trong do:

vong A 1a nhom di vong no chira nito tir 4 dén 14 canh vong don, vong lién két cau,
hodc vong xodn ¢ tir 1 dén 3 nguyén t nito, 0 dén 1 nguyén ti luu huynh, va 0 dén 2
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nguyén tr oxy lam nguyén tit khéc loai,

vong B 14 hydrocacbon khong no ¢6 tur 5 dén 14 canh vong don hodc vong doi hodc
nhom di vong khong no ¢6 tir 5 dén 14 canh vong doi hodc vong don ma ¢ thé dugc
thé bing oxo, ma c6 tir 0 dén 4 nguyén tt nito, 0 dén 2 nguyén tr luu huynh, va 0 dén 3
nguyén tir oxy lam nguyén ttr khac loai, va c6 it nhit mdt nguyén tt nito, luu huynh, va
0XY,

X 1a O hoic S,

R1 1a nitro hodc Xyano,

R2 1a halogen,

R3 12 amino, mono- hozc di(C1-C6 alkyl)amino, (C3-C7 xycloalkyl)amino, hodc C1-
C6 alkyl,

R4 14 halogen, nitro, Xyano, cacboxy, C1-C8 alkyl duogc thé hoic khong dugc thé, C2-
C6 alkenyl duogc thé hoic khong dugc thé, C1-C6 alkoxy dugc thé hodc khong duoc thé,
C3-C7 xycloalkyl dugc thé hoic khdng duge thé, mono- hoge di(C1-C6 alkyl)amino,

hodc cacbamoyl duoc thé hoac khong duoc thé,

trong d6 khi it nhat mot R4 1a C1-C8 alkyl dugc thé, C2-C6 alkenyl duge thé, C1-C6
alkoxy dugc thé, C3-C7 xycloalkyl dugc thé, hoic cacbamoyl dugc thé, thi phﬁn tt thé
1a halogen, cacboxy, C1-C6 alkoxy, hydroxy, C1-C6 alkyl ma co thé dugc thé bing
hydroxy, hydrocacbon khong no ¢6 tir 5 dén 10 canh don vong, cacbamoyl ma co thé
duoc thé bang C1-C6 alkyl hodc vong don, hydrocacbon khong no c6 tir 5 dén 10 canh,
(C2-C7 axyl)oxy, amino ma c6 thé dugc thé bang C1-C6 alkyl hogc C2-C7 axyl, C3-C7
xycloalkyl ma co thé duoc thé bang hydroxy, hodc (C1-C6 alkoxy)(C1-C6 alkyl), trong
d6 khi hai hodc nhiéu phan ti thé c6 mat, cac phan tir thé nay co thé 1a gidng nhau hodc
khac nhau,

11a s6 nguyén tir 0 dén 2,

m 12 s6 nguyén tir 0 dén 2, va

n 12 s6 nguyén tr 0 dén 5,

trong d6 khi 112 2, thi hai nhém R2 c6 thé 1a giéng nhau hodc khic nhau, khi m 1a 2, thi

hai nhém R3 ¢6 thé 1a gidng nhau hogc khac nhau, va
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khi n 12 2 dén 5, thi hai dén nim nhém R4 ¢6 thé 1a gidng nhau hogc khac nhau.
Duoc vu tién hon 1a hop chét c6 cong thirc (I) hodc mudi cta né, trong do:

vong A 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,

/\ __m f—N ”\N ”\N 1 —N/HN//P\ HN[N7\
f—N NH M &/ i \ h )%
A)

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-

Ay

diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl, 3,8-
diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 13 hydrocacbon khong no ¢6 tur 5 dén 14 canh vong don hodc vong doi hodc
nhom di vong khong no ¢6 tir 5 dén 14 canh vong don hodc vong ddi ma co thé dugc
thé bing oxo, ma c6 tlr 0 dén 4 nguyén t nito, 0 dén 2 nguyén tir lvu huynh, va 0 dén 3
nguyén tir oxy lam nguyén tit khic loai, va co it nhit mot nguyén t nito, luu huynh, va
OXY,

X 1a O hodc S,

R1 14 nitro hodc Xyano,

R2 1a halogen,

R3 12 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
hodc metyl,

R4 13 halogen, nitro, xyano, cacboxy, C1-C8 alkyl duoc thé hoic khong duoc thé, C2-
C6 alkenyl dugc thé hodc khong duoc thé, C1-C6 alkoxy dugc thé hodc khong dugc thé,
C3-C7 xycloalkyl dugc thé hoic khong duoc thé, mono- hodc di(C1-C6 alkyl)amino,
hodc cacbamoyl duoc thé hoic khong duge thé,

trong d6 khi it nhét mot R4 1a C1-C8 alkyl duoc thé, C2-C6 alkenyl duge thé, C1-C6
alkoxy dugc thé, C3-C7 xycloalkyl dugc thé, hodc cacbamoyl dugc thé, thi phan tir thé
14 halogen, cacboxy, C1-C6 alkoxy, hydroxy, C1-C6 alkyl ma c6 thé duoc thé bing

hydroxy, hydrocacbon khong no ¢6 tir 5 dén 10 canh don vong, cacbamoyl ma c6 thé
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duge thé bang C1-C6 alkyl hodc hydrocacbon khdng no c6 tir 5 dén 10 canh don vong,
C2-C7 axyl, amino ma co thé duoc thé bang C1-C6 alkyl hogc C2-C7 axyl, C3-C7
xycloalkyl ma c6 thé duge thé bang hydroxy, hodc (C1-C6 alkoxy)(C1-C6 alkyl),

trong do6 khi hai hodc nhiéu phén tir thé c6 mit, cac phan ttr thé nay c6 thé 1a gibng nhau

hodc khac nhau,

1 1a s6 nguyén tir 0 dén 2,

m 12 sb nguyén tir 0 dén 2, va

n 12 s6 nguyén tir 0 dén 5,

trong d6 khi 114 2, thi hai nhém R2 ¢6 thé 1a gidng nhau hodc khac nhau,

khi m 1a 2, thi hai nhém R3 c6 thé 1a giéng nhau hodc khac nhau, va

khi n 1 2 dén 5, thi hai dén nim nhom R4 ¢6 thé 1a gidng nhau hogc khéac nhau.
Dugc vu tién hon 1a hop chét c6 cong thire (I) hodc mubi ctia nd, trong do:

vong A 14 pyrolidinyl, piperidinyl, piperazinyl, azepanyl, va diazepanyl,

I 1l A
AT\ " ~y /7N ST
f——N NH  f/—N fI—N {I—N HN HN N
NH ,//
» Al ~ ~ AY A Y N

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-
diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl, 3,8-
diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 1a hydrocacbon khong no co tir 5 dén 14 canh vong don hodc vong doi hodc
nhom di vong khong no c6 tir 5 dén 14 canh vong don hodc vong ddi ma cé thé duogc
thé bang oxo, ma c6 tir 0 dén 4 nguyén ti nito, 0 dén 2 nguyén tir luu huynh, va 0 dén 3
nguyén ti oxy lam nguyén tir khac loai, va co it nhét mot nguyén t nito, luu huynh, va
0Xy,

X 1a O hoac S,

R1 1a nitro hodc xyano,

R2 1a halogen,
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R3 14 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,

hodc metyl,

R4 1a halogen, nitro, xyano, cacboxy, C1-C8 alkyl ma co thé dugc thé bang halogen,
amino, hydroxy, cacboxy, cacbamoyl, (C1-C6 alkyl)cacbamoyl, (C1-C6
alkyl)cacbonylamino, C1-C6 alkoxy, (C1-C6 alkyl)cacbonyl, C3-C7 xycloalkyl,
hydroxy(C3-C7 xycloalkyl), hodc (C1-C6 alkyl)cacbonyloxy, C2-C6 alkenyl, C1-C6
alkoxy ma c6 thé dugc thé bang hydroxy hodc hydrocacbon khong no ¢6 tr 5 dén 10
canh don vong, C3-C7 xycloalkyl ma co thé duoc thé bang hydroxy, hydroxy(C1-C4
alkyl), (C1-C4 alkoxy)(C1-C4 alkyl), hydroxy(C3-C7 xycloalkyl), hodc (C6-Cl4
hydrocacbon thom)-cacbamoyl dugc thé, mono- hodc di(C1-C6 alkyl)amino, hodc

cacbamoyl ma c6 thé duoc thé bang C1-C6 alkyl,

11a s nguyén tir 0 dén 2,

m 12 s6 nguyén tir 0 dén 2, va

n 12 s6 nguyén tix 0 dén 5,

trong d6 khi 11a 2, thi hai nhém R2 ¢6 thé 1a gidng nhau hodc khac nhau,

khi m 1a 2, thi hai nhém R3 c6 thé 1a giéng nhau hodc khéac nhau, va

khi n 12 2 dén 5, thi hai dén nam nhém R4 c6 thé 1a gidng nhau hogc khac nhau.
Duoc vu tién hon 1a hop chét ¢6 cong thirc (I) hodc mudi cta né, trong do:

vong A la pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl, 2,8-
diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl, 3,8-
diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl, pyrazolopyrimidinyl, indolyl,

indolinyl, 2-oxo-indolinyl, indazolyl, benzoimidazolyl, benzoisoxazolyl, benzothiazoly],
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benzotriazolyl, imidazopyridinyl, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl,
phtalazinyl, 2-0x0-2,3-dihydrobenzo[d]oxazolyl, 1,3-dihydroisobenzofuranyl,
dihydrobenzooxazinyl, benzodioxolyl, dihydrobenzodioxynyl, hodc 2-oxo0-2,3-

dihydrobenzo[d]thiazolyl,

X 12 O hogc S,

R1 14 nitro hodc xyano,

R2 14 flo, va ¢6 mit & vi tri ortho so v6i R1 trén phenyl,

R3 12 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
ho#ic metyl (trong d6 khi hai hodc nhiéu R3 c¢6 mit, thi cac R3 nay c6 thé 1 gidng nhau
ho#c khac nhau),

R4 1a flo, clo, brom, i6t, nitro, xyano, cacboxy, metyl, etyl, n-propyl, isopropyl, tert-
butyl, diflometyl, triflometyl, floetyl, aminoetyl, hydroxymetyl, hydroxyetyl,
hydroxypropyl, hydroxydimetyletyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyetylbutyl, cacboxymetyl, cacbamoylmetyl, metylcacbamoylmetyl,
dimetylcacbamoylmetyl, axetylaminoetyl, metoxyetyl, hydroxyxyclopropylmetyl,
hydroxyxyclopropyletyl, hydroxyxyclobutylmetyl, metylcacbonyloxyetyl, isobutenyl,
metoxy, hydroxypropoxy, xyclopropyl, hydroxymetyl xyclopropyl, metoxymetyl
xyclopropyl, hydroxyxyclopropyl xyclopropyl, phenylcacbamoyl xyclopropyl,
benzyloxy, dimetylamino, cacbamoyl, metylcacbamoyl, hodc dimetylcacbamoyl,

1 14 s6 nguyén tir 0 dén 2,

m 12 b nguyén tu 0 dén 2, va

n 12 s6 nguyén tir 0 dén 3,

trong d6 khi m 14 2, thi hai nhém R3 ¢6 thé 1a gidng nhau hodc khéc nhau, va

khi n 12 2 dén 3, thi hai dén ba nhém R4 nay c6 thé 14 giéng nhau hogc khac nhau.

Puoc wu tién hon 14 hgp chit c6 cong thire (I) hodc mudi cia no, trong do:

vong A 14 pyrolidinyl, piperidinyl, azepanyl, diazepanyl,
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2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7 -diazaspiro[3.5]nonanyl, 2,8-

~

diazaspiro[3.5]nonanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl, indolyl, indolinyl, indazolyl,
benzoimidazolyl,  benzoisoxazolyl,  benzotriazolyl, quinolinyl,  2-o0x0-2,3-
dihydrobenzo[d]oxazolyl, 1,3-dihydroisobenzofuranyl, dihydrobenzooxazinyl, hodc 2-
0x0-2,3-dihydrobenzo[d]thiazolyl,

X 12 O hodc S,
R1 la xyano,
R2 14 flo, va ¢6 mit & vi tri ortho so vdi R1 trén phenyl,

R3 14 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
hodc metyl (trong d6 khi hai hodc nhiéu R3 c¢6 mit, thi cac R3 nay co6 thé 1a giéng nhau

ho#c khac nhau),

R4 14 flo, clo, brom, nitro, Xyano, cacboxy, metyl, etyl, n-propyl, tert-butyl, diflometyl,
hydroxyetyl, hydroxymetylpropyl, hydroxymetylbutyl, hydroxyetylbutyl,
cacbamoylmetyl, —metylcacbamoylmetyl, dimetylcacbamoylmetyl, — metoxyetyl,
hydroxyxyclopropylmetyl, hydroxyxyclobutylmetyl, metylcacbonyloxyetyl, metoxy,
xyclopropyl, hydroxymetylxyclopropyl, dimetylamino, cacbamoyl, metylcacbamoyl,

ho#c dimetylcacbamoyl,

11a s6 nguyén tir 0 dén 2,

m 14 s6 nguyén tir 0 dén 2, va

n 12 s6 nguyén tir 0 dén 3,

trong d6 khi m 1a 2, thi hai nhém R3 ¢6 thé 1a gibng nhau hogc khac nhau, va

khi n 12 2 @n 3, thi hai dén ba nhém R4 nay c6 thé 1a giéng nhau hodc khac nhau.

Puoc vu tién hon 1a hop chét c6 cong thirc (I) hodc mudi ctia no, trong do:
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vong A 1a pyrolidinyl,

hoic 2,8-diazaspiro[3.5]nonanyl,

vong B 12 phenyl, indolyl, indazolyl, benzoisoxazolyl, hodc benzotriazolyl,
X1ao0,

R1 la xyano,

R2 14 flo, va ¢6 mit & vi tri ortho so v6i R1 trén phenyl,

R3 13 amino ho#ic metyl (trong d6 khi hai hodc nhidu R3 ¢6 mit, thi cdc R3 nay c6 thé

1a gibng nhau hodc khéc nhau),

R4 14 flo, clo, brom, xyano, metyl, diflometyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyetylbutyl, metoxyetyl, hydroxyxyclobutylmetyl, hodc xyclopropyl,

11asb nguyén tir 0 dén 2,
m 12 s6 nguyén tr 0 dén 2, va
n 12 s6 nguyén tir 0 dén 3,
trong d6 khi m 14 2, thi hai nhém R3 ¢6 thé 1a gidng nhau hogc khac nhau, vakhinla 2
dén 3, thi hai dén ba nhém R4 nay ¢co thé 1a giéng nhau hogc khéc nhau.
Puoc wu tién hon 1a hop chét c6 cong thirc (I) hodc mubi ciia né, trong d6 vong

A 1a pyrolidinyl,

vong B 1a phenyl, indolyl, indazolyl, benzoisoxazolyl, hoac benzotriazolyl,
X1a0,

R1 la xyano,

R2 14 flo, va ¢6 mit & vi tri ortho so voi R1 trén phenyl,

R3 1a amino (trong d6 khi hai hodc nhiéu R3 c¢6 mit, thi cdc R3 nay co thé 1a giéng nhau
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ho#c khac nhau),

R4 1a flo, clo, brom, xyano, metyl, diflometyl, hydroxymetylpropyl, hydroxyetylbutyl,
hoic hydroxyxyclobutylmetyl,

114 sé nguyén tir 0 dén 2,

m 12 s& nguyén tir 0 dén 2, va

n 12 s6 nguyén tir 0 dén 3,

trong d6 khi m 1a 2, thi hai nhém R3 ¢6 thé 1a giéng nhau hodc khac nhau, vakhinla 2
dén 3, thi hai dn ba nhém R4 nay c6 thé 1a gidng nhau hoic khac nhau.

Vi du cu th8 v& hop chét theo séng ché bao gdm, nhung khong chi gisi han &,
hop chét duge didu ché trong cac vi du dudi day.

Dudi day 1a cac vi du v& hop chit dugc uu tién theo sang ché:
4-[5-[(3-exo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-ﬂo-4-(2-hydroxy-2-
metyl-propyl)phenyl]phenyl]-2-flo-benzonitril;

4-[5-[(3 S)-3-aminopyrolidin-l-cacbonyl]-Z-[2-ﬂo-4-(2—hydroxy-2-metyl-
propyl)phenyl]phenyl]-2-flo-benzonitril;

4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl]-2-[2-flo-4-(2-hydroxy-
2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril;
(S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1 -(2-hydroxy-2-metylpropyl)-1H-
indol-5-y1)-[1,1'-biphenyl]-4-cacbonitril,

5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1Joctan-8-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3 -flo-[1,1'-biphenyl]-4-
cacbonitril;

5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2",3-diflo-4"-(2-
hydroxy-2-metylpropyl)-[1,1":2',1 "-terphenyl]-4-cacbonitri1—chét ddng phén B;
5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(6,7-diflo-1-
metyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl] -4-cacbonitril-chit ddng
phén B;

5'-((18,28S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-3 -flo-2'-(6-flo-1-
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(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-[1.1 '-biphenyl]-4-cacbonitril-chét ddng
phan B;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1 Theptan-7-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril-chit ddng phan B;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 Jtriazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-clo-6-flo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 Jtriazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril-chit ddng phan X;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1 ]heptan-7-cacbonyl)-2'-(7-clo-6-flo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][1.2,3 Jtriazol-5-y1)-3-flo-[1,1'-biphenyl1]-4-
cacbonitril;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1Theptan-7-cacbonyl)-2'-(1-(2-etyl-2-
hydroxybutyl)-6,7-diflo-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril-ch4t ddng phan X;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1Theptan-7-cacbonyl)-2'-(1-(2-etyl-2-
hydroxybutyl)-6,7-diflo-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril;

(S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(5-flo-3 -(2-hydroxy-2-
metylpropyl)benzo[d]isoxazol-6-y1)-[1,1'-bipheny]] -4-cacbonitril;
5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1Theptan-7-cacbonyl)-2'-(7-(diflometyl)-
6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril—chét ddng phan X;
5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1Theptan-7-cacbonyl)-4'-xyano-3'-flo-
[1,1'-biphenyl]-2-y1)-6-flo- 1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1 ,2,3]triazol-7-
cacbonitril-chit ddng phéan X;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-(diflometyl)-

6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1 ,2,3]triazol-5-yl)-3-flo-[1,1'-
-30-



34521

biphenyl]-4-cacbonitril;

5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'-(7-clo-6-flo-1-((1-
hydroxyxyclobutyl)metyl)-1H-benzo[d][1 2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril;

5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'—(7-(diﬂometyl)-6-ﬂo- 1-
((1-hydroxyxyclobutyl)metyl)-lH-benzo[d][1,2,3]triazol-5-yl)—3-ﬂo-[l,1'-bipheny1]-4-
cacbonitril;
5-(5-((1S,ZS,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7—cacbonyl)-4'—xyano-3'-ﬂo-
[1,1'-bipheny1]-2-y1)—6-ﬂo-1-((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][1,2,3]triazol—
7-cacbonitril-chit ddng phan X;

5-(5-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-3'-flo-
[1,1'-biphenyl]-2-y1)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)- 1H-benzo[d][1,2,3]triazol-
7-cacbonitril;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-brom-6-flo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1 ,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril-chit ddng phan X;

5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-2'-(7-brom-6-flo-1-
(2-hydroxy-2-metylpropyl)- 1H-benzo[d][ 1 ,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril.

Theo do6, phuong phéap diéu ché hop chét theo sang ché duge mo ta.

Hop chét (1) theo sang ché c6 thé dugc didu ché, vi du, theo phuong phép diéu
ché dudi day hodc phuong phép dwge md té trong cac vi du. Tuy nhién, phuong phap
diéu ché hop chét (I) theo sang ché khong chi gi6i han ¢ cac vi du phan ing nay.

O bude 1 dén 5, trong cong thirc, mdi L1, L2, va L3 riéng r& la nhém roi chuyén,
NH>, hoac OH,

W 1a hydroxy, C1-C6 alkoxy, hodc:

UN

@-(Rs)m

!

Q11aL1 hoac:
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(R2),

R'IAQ}-—#

7

Q2 1a L2 hoac:

7 e (R4),,

14
va E1 12 hydrogen hodc C1-C6 alkyl dugc thé hogc khong dugc thé, trong d6 khi E1 1a
C1-C6 alkyl duoc thé hodc khong duogc thé, E1, dat canh BOO, c6 the tao thanh vong.
X, vong A, vong B, R1,R2,R3,R4,1, m, van 1a nhu dugce dinh nghia & trén.

(R2), !

B. E (R2)
|\\ ~o” R1 /
X Z i< X
L1 W S W
— -
L2 Budc 1 L2

(n (V)

LE1 L3

BL-E1 or (sz)n R
<R4>];4II'i

V) )

-Q

Buéce 2

Budc 1: Phan tng Suzuki

Budc ndy mo ta phwong phéap diéu ché hop chét c6 cong thire (IV) bing phan Umg
Suzuki bing cach st dung hop chét ¢6 cong thire (I1).

Budc ndy c6 thé duge thuc hién theo phuong phép thong thuong da biét (vi du,
phuong phap da dugc bdc 10 trong Chemical Reviews, Vol. 95, p. 2457, 1995). Viéc
bao vé phﬁn tr thé, viée loai bo hodc chuyén héa nhom bao vé, va viéc chuyén hoa nhom

roi chuyén L1,L2,val3cod thé dugc thuc hién mot cach thich hop.

Vi du vé& nhom roi chuyén duoc thé hién boi L1, L2, vaL3 bao gém halogen, nhu
clo, brom, va io6t; nhom sulfonyloxy hitu co, nhu triflometylsulfonyloxy va p-

tolylsulfonyloxy; va tuong tu.

Ham luong axit boronic thom hodc este clia axit boronic thom (III) dugc sir dyng
c6 thé tr 0,5 dén 10mol, va t&t hon 12 0,8 dén 3mol, trén mdi mol hop chét c6 cong thure

().
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Vi du vé chét xtc tac kim loai chuyén tiép bao gdm chat xtic tic paladi, nhu
paladi axetat, tetrakis(triphenylphosphin)paladi, 1,1 'bis(diphenylphosphino)feroxen-
paladi(Il) diclorua bis(dibenzylidenaxeton)dipaladi(0), va

tris(dibenzylidenaxeton)dipaladi(0); chit xtc tac niken, nhu niken clorua; va twong tu.

Néu cén, phdi tor c6 thé dugc thém vao. Vi du vé phdi tir bao gbm
triphenylphosphin, trixyclohexylphosphin, (diphenylphosphino)feroxen, 2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl, Silica-SMAP, va tuong ty. Ham
lwong chat xuc tac kim loai chuyén tiép duge st dung thay dbi tury thudc vao loai chét
xtic tac. Ham luong chét xdc tac kim loai chuyén tiép dugc st dung thudng tir 0,0001
dén 1mol, va tét hon 13 0,001 dén 0,5mol, trén mdi mol hop chét c6 cong thirc (II). Ham
luong phéi tir duoc sir dung thuong 1a tir 0,0001 dén 4mol, va t&t hon 12 0,01 dén 2mol,

trén mdi mol hop chét c6 cong thic (I1).

Vi du vé& bazo bao gém amin hitu co, nhu trietylamin; mudi ctia kim loai kiém,
nhu natri cacbonat, kali cacbonat, xezi cacbonat, natri phosphat, trikali phosphat, natri
hydroxit, va kali hydroxit; ancoxit kim loai kiém, nhu natri metoxit, natri etoxit, natri
tert-butoxit, va kali tert-butoxit; va twong tw. Ham lugng bazo dugc sir dung thuong la

tr 0,1 dén 10mol, va t&t hon 1a 1 dén 5mol, trén mdi mol hgp chét c6 cong thire (II).

Dung mo6i khong bi gi6i han néu n6 khong c6 anh hudng bét lgi dén phan tng.
Céc vi du bao gém toluen, axetonitril, 1,2-Dimetoxyetan, tetrahydrofuran, 1,4-dioxan,
etanol, N,N-dimetylformamit, nudc, dung mdi hdn hop cua chiing, va tuong tu. Thoi
gian phan (g 1 tir 0,1 dén 7 ngy, va tét hon 1a 0,5 dén 24 gio. Nhiét do phan tng 1a
0°C dén nhiét d6 soi ctia dung méi, va tét hon 1a 20°C dén 160°C.

Hop chét thu dugc tir bude ndy c6 cong thirc (IV) c6 thé dugc cho tham gia vao
budce tiép theo sau khi hogc khong cAn tach hoic tinh ché bing phurong phép tach hodc
tinh ché da biét, nhu ¢, co trong chan khong, két tinh, chiét dung mdi, két taa lai, va

phép séc ky.

Ciing ¢6 thé thuc hién dAu tién phan tGng chuyén héa L2 thanh:

//@—(R:t)n

bang cach cho hop chét ¢ cong thire (V) hogc (VI) phan tmg véi hop chét c6 cong thirc
(I), nhu & bude 2 duge md ta dudi day.
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Budc 2: Phan Gng Suzuki
Buéc nay md ta phuong phap didu ché hop chét ¢6 cong thue (1) bang phan (g
Suzuki bang cach st dung hop chét ¢6 cong thirc (IV).

Bude nay c6 thé dugc thyce hién nhu bude 1. Khi L2 (néu phan tng chuyén hoa
L2 thanh:

//@(R@n

duoc thuc hién trude, sau d6 1a L1) la axit boronic hoic din xuat este clia axit boronic,

thi hop chét (VI) dugc st dung cho phan ng.

L3 trong (VI) 1a gidng v6i L1 va L2 & budce 1, va ham luong (VI) dugc st dung
thuong 1a tr 1 dén 10mol, va tot hon 12 1 dén Smol, trén mdi mol hop chét ¢ cong thire

Iv).

o E1
R2 ! (R2)
" (R2), £1-05-B+o-E'r1 y '
2/, X o i £
N E17° (VI ~
W3 w
L2 Budc 3 E1'O'.B
o)
(V) &1 (1X)

Budc 3: Phan ng este hoa axit boronic

Budc nay md ta phuong phap diéu ché hop chat c6 cong thie (IX), trong d6 L2
duoc chuyén hoa thanh este cua axit boronic bang phan tng este hoa axit boronic, bang
cach st dung hop chét c6 cong thirc (IV) va hop chit diboran (VIII) v&i sy c6 mét cla

chét xtc tac kim loai chuyén tiép, va bazo, ty ¥y st dung phéi tir.

Ham luong hop chét diboran (VIII) dugc st dung 1a 1 dén 10mol, va tét hon 1a 1

dén 5mol, trén mdi mol hop chét ¢6 cong thirc (IV).
Chét xtic tac kim loai chuyén tiép c6 thé 1a giéng nhu & bude 1.

Déi v6i bazo, kali axetat, natri axetat, va twong tu ¢6 the duge st dung, ngoai

bazo dugc néu & bude 1.
Phéi tir ¢6 thé 1a gidng nhu & budc 1, véi Silica-SMAP 1a duge wu tién.

Dung mdi ¢ thé 1a giéng nhu & bude 1.
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Nhiét do phan tng thudng tir 0 dén 200°C, va tét hon 1a 50 dén 160°C. Thoi gian
phan g thuong tir 5 phut dén 3 ngay, tot hon 13 5 phut dén 10 gio.

Trudce khi thuc hién bude 3, trude ti€n ¢ thé két hop

//@(mn

vao hop chét c6 cong thire (II); sau d6, phan ng este hoa axit boronic dbi v6i L1 c6 thé

dugc thue hién nhu & bude 3.

NS s
at HN
e n@” D
Q2 Budc 4

(Vi)

Buéc 4: Phan ting amit hoa

Budc nay mo ta phuong phap diéu ché hop chét c6 cong thire (XI) bang phan tng
amit hoa bang cach st dung hop chét axit cacboxylic ¢6 cong thire (VII), hop chét amin

¢6 cong thue (X), va chét ngung tu.

Ham lugng hop chit amin (X) dugc sur dung tir 0,5 dén 10mol, va tot hon 12 0,8
dén 5mol, trén mdi mol hop chét ¢6 cong thire (VII).

Vi du v& chit ngung tu bao gdm mubi benzotriazol-1-yloxy-
trisdimetylaminophosphonium, 4-(4,6-dimetoxy-1,3,5 -triazin-2-y1)-4-
metylmorpholinium clorua, hdn hop gdm 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va 1-hydroxybenzotriazol, O-(7-azabenzotriazo-1-y1)-N,N,N',N'-
tetrametylhexauronium flophosphat, va twong tu. Ham luong dugc thém vao thuong tir

1 dén 100mol, va tét hon 1a 1 dén Smol, trén mdi mol hop chit c6 cong thue (VII).

Bazo duoc tiy ¥ thém vao trong sudt phan tmg trén. Vidu vé& bazo bao gdm bazo
hitu co, nhu trietylamin, diisopropyletylamin, va pyridin; va bazo vO co, nhu kali
cacbonat. Him luong dugc thém vao thuémg tir 1 dén 100mol, t&t hon 14 1 dén 10mol,
trén mdi mol hop chét ¢6 cong thire (VII).

Dung méi 12 khong bi gi¢i han cu thé, va dung moi bat ky ma khong c6 anh hudéng
bét lgi dén phan mg c6 thé duoc str dung. Vidu vé& dung moi bao gbm toluen, cloform,

tetrahydrofuran, N,N-dimetylformamit, dimetylaxetamit, N-metylpyrolidin-2-on, hdn
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hop cuia no, va tuong tu.

Nhiét do phan tmg thuong tir -78 dén 200°C, va tt hon 12 0 dén 50°C. Thoi gian
phén tng thuong tir 5 phut dén 3 ngay, t6t hon 1a 5 phut dén 10 gio.

Hop chét thu dugc tir bude ndy c6 cong thire (XI) ¢d thé duoc cho tham gia vao
budc tiép theo sau khi hodc khong cAn tach hodc tinh ché bang phuong phap tach hodc
tinh ché da biét, nhu co, ¢d trong chin khong, két tinh, chiét dung moi, két toa lai, va
phép sdc ky.

o o huynhhéa  §
m@f”:@ﬂmm WQ’@’KNS‘(R%
Q2

5 Q2

Budce 5: Phan tng luu huynh héa

Buéc nay mo ta phuong phéap diéu ché hop chat thioamit c6 cong thire (XII) bang
phan Gmg ma st dung hop chét c¢6 cong thirc (XI) va chét lyu huynh hoa.

Vi du v& chét phan ing Ivu huynh héa bao gdm chét phan tng Lawesson va tuong
tu. Ham luong chit phan ung nay dugc thém vao c6 thd 1 dén 10mol, va t6t hon 1a 1

dén 5mol, trén mdi mol hop chét ¢6 cong thire (XI).
Dung mdi ¢6 thé 12 gidng nhu ¢ budc 1.

Nhiét d6 phan tmg thudng tir 0 dén 200°C, va tét hon 1a 0 dén 100°C. Thoi gian
phan tmg thuong tir 5 phut dén 3 ngay, va tét hon 1a 5 phit dén 10 gio.

Hop chét thu duge tir bude nay 6 cong thire (XII) co thé duoc cho tham gia vao
budc tiép theo sau khi hodc khong cin tach hoic tinh ché bang phuong phap tach hodc
tinh ché da biét, nhu co, co trong chén khong, két tinh, chiét dung moi, két taa lai, va
phép sic ky.

Viéc chuyén hoda cua cac phﬁn ttr thé W va X, va nhém r0i chuyén L1,L2,val3,
¢6 thé thyuc hién mdt cach phu hop.

O bude bit ky trong s6 cac budc tir 1 dén 5, viéc bao vé phén tt thé, va viéc loai
bo hodc viée chuyén hoa nhém bao v&, co thé dugc thuc hién mot cach phu hop. Vi du,
d6i véi nhém chire nhu amino, imino, hydroxy, cacboxy, cacbonyl, va nhom amit, cling

nhu nhom chire ¢6 proton hoat tinh, nhu indol, chét phan Gng dugc bdo vé€ co thé duoc
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stt dung, hodc nhém bao vé c6 thé duge két hop vao nhém chirc d6 theo cach thong
thuong; sau d6, nhém bao vé co thé duge loai bd & budc thich hop & mdi phuong phap
diéu ché.

Nhom bao vé ctia nhém amin hodc nhém bao vé ctia nhém imin 1a khong bi gidi
han cu thé, mién 13 n6 c6 chuc ning bao vé. Vi du vé& nhoém bao vé nhu vay bao gém
nhém aralkyl, nhu benzyl, p-metoxybenzyl, 3,4-dimetoxybenzyl, o-nitrobenzyl, p-
nitrobenzyl, benzhydryl, trityl, va cumyl; nhém alkandyl thip, nhu formyl, axetyl,
propionyl, butyryl, pivaloyl, trifloaxetyl, va tricloaxetyl; benzoyl; nhém arylalkanoyl,
nhu phenylaxetyl va phenoxyaxetyl; nhom alkoxycacbonyl thip, nhu metoxycacbonyl,
etoxycacbonyl, propyloxycacbonyl, va tert-butoxycacbonyl; nhom aralkyloxycacbonyl,
nhu p-nitrobenzyloxycacbonyl va phenetyloxycacbonyl; nhom alkylsilyl thdp, nhu
trimetylsilyl va tert-butyldimetylsilyl; tetrahydropyranyl; trimetylsilyletoxymetyl;
nhém alkylsulfonyl thip, nhu metylsulfonyl, etylsulfonyl, va tert-butylsulfonyl; nh6m
alkylsulfinyl thép, nhu tert-butylsulfinyl; nhom arylsulfonyl, nhu benzensulfonyl va
toluensulfonyl; va nhém imido, nhu phtalimido. Cu thé 1a, trifloaxetyl, axetyl, tert-
butoxycacbonyl, benzyloxycacbonyl, trimetylsilyletoxymetyl, cumyl, va twong tu la

duoc uu tién.

Nhom bao vé ciia nhém hydroxy 1a khong bi giéi han cu thé mién 14 n6 co chirc
nang bao vé. Vi du v& nhom bao vé nay bao gdm nhém alkyl thap, nhu metyl, etyl,
propyl, isopropyl, va tert-butyl; nhom alkylsilyl thip, nhu trimetylsilyl va tert-
butyldimetylsilyl; nhém alkoxymetyl thip, nhu metoxymetyl va 2-metoxyetoxymetyl;
tetrahydropyranyl; trimetylsilyletoxymetyl; nhom aralkyl, nhu benzyl, p-metoxybenzyl,
2,3-dimetoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, va trityl; va nhém axyl, nhu formyl,
axetyl, va trifloaxetyl. Cu thé 13, metyl, metoxymetyl, tetrahydropyranyl,
trimetylsilyletoxymetyl, tert-butyldimetylsilyl, va axetyl la dugc wu tién.

Nhoém bao vé ctia nhom cacboxy 1a khong bi gidi han cu thé mién 12 n6 c6 chirc
ning bao v€. Vi du vé nhém béo vé nay bao gdm nhém alkyl thap, nhu metyl, etyl,
propyl, isopropyl, va tert-butyl; nhom halo alkyl thip, nhu 2,2,2-tricloetyl; nhom alkenyl
thip, nhu alyl; trimetylsilyletoxymetyl; va nhom aralkyl, nhu benzyl, p-metoxybenzyl,
p-nitrobenzyl, benzhydryl, va trityl. Cu thé 13, metyl, etyl, tert-butyl, allyl, benzyl, p-

metoxybenzyl, trimetylsilyletoxymetyl, va twong tu 1a duoc vu tién.
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Nhoém bao vé ciia nhom cacbonyl 12 khong bi gidi han cu thé mién 14 n6 c6 chirc
nang bao vé. Vi du vé nhém bao vé nay bao gbm etylen ketal, trimetylen ketal, dimetyl

ketal, etylen axetal, trimetylen axetal, dimetyl axetal, va ketal va axetal tuong tu.

Nhoém béo vé ctia nhém amit hodc nhém bao vé ctia nhém chirc c6 proton hoat
tinh, nhu indol, 1a khong bi gi6i han cu thé, mién 12 né co6 chirc nang bao v¢. Vi du vé
nhom bao vé€ nay bao gdm nhém alkyl thip, nhu metyl, etyl, propyl, isopropyl, va tert-
butyl; nhém alkylsilyl thip, nhu trimetylsilyl va tert-butyldimetylsilyl; nhom
alkoxymetyl thip, nhu metoxymetyl va 2-metoxyetoxymetyl; tetrahydropyranyl;
trimetylsilyletoxymetyl; nhom aralkyl, nhu benzyl, p-metoxybenzyl, 2,3-
dimetoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, va trityl; va nhom axyl, nhu formyl,
axetyl, va trifloaxetyl. Cu thé 13, metyl, metoxymetyl, tetrahydropyranyl,
trimetylsilyletoxymetyl, tert-butyldimetylsilyl, va axetyl la duge wu tién.

Phuong phép loai bé nhém bao v€ nay co thé thay ddi tiry thudc vao loai nhom
bao V&, tinh dn dinh cia hop chét dich (I), v.v. Vi dy, phuong phap dudi day c6 thé dugc
str dung: phan ly trong dung moi st dung axit hodc bazo theo phuong phap duoc boc 16
trong trang céng bd (Protective Group in Organic Synthesis, third edition, T.W. Green,
John Wiley & Sons (1999)) hodc phwong phép tuong tu, vi du, phuong phap bao gdm
phén tmg v6i 0,01mol hodc lugng du 16n cla axit, tdt hon 14 axit trifloaxetic, axit formic,
hodc axit clohydric, hodc tir mdt dwong luong mol dén luong mol du 16n cla bazo, tbt
hon 14 kali hydroxit hodc canxi hydroxit; phuong phap khit hoa hoc sir dung phie chit
hydrua kim loai v.v.; hodc phuong phap khir xuc téc sir dung chét xuc tac paladi-cacbon,

chét xuc tac Raney niken, v.v.

Hop chét theo séng ché ¢ thé dé dang dugc tach hodc tinh ché bang phuong phap
tach hodc tinh ché théng thudng. Vi du vé céc phuong phap nay bao gdm phuong phap
chiét dung méi, két tinh lai, sdc ky 1ong diéu ché hiéu ning cao pha dao, sdc ky cot, sac

ky 16ng 16p moéng diéu ché, va twong ty.

Khi hop chét theo séng ché c¢6 chét ddng phan nhu chét ddng phan ddi quang hoc,
chit ddng phén 1ap thé, chét ddng phan quay, va chit hén bién, thi chit déng phan bit
ky va hon hop cua chiing dugc bao gdm trong pham vi ctia hgp chét theo sang ché, trir
khi ¢6 quy dinh khéc. Vi duy, khi hop chét theo sang ché c6 chat ddng phan dbi quang

hoc, thi chét ddng phan dbi quang hoc dugc tach tir hdn hop raxemic ciing dugce bao
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gdm trong pham vi cia hop chét theo sang ché, trir khi c6 quy dinh khac. M3di trong s
céc chit ddng phan nay c6 thé thu duoc dudi dang hop chét riéng 1€ bang phuong phap
tach va tdng hop da biét (vi du, phuong phép co, chiét dung mdi, va sdc ky cot, két tinh
lai).

Nhu dugc dé cap trén day, trir khi c6 quy dinh khéc, hop chét theo sang ché bao
gdm tht ca cac chét ddng phan dbi quang va hdn hop ctia chiing. Hop chit theo sang ché
¢6 thé 12 hdn hop cua chat ddng phan ddi quang R va S. Hon hop nay c6 thé 12 hdn hop
chira 90% hoic nhidu hon, 95% hogc nhidu hon, hoiic 99% hogc nhidu hon 1a chat dong
phéan d6i quang cia R; hdn hop chira 90% hodc nhiéu hon, 95% hoic nhiéu hon, hoic

99% hogc nhiéu hon 14 chit ddng phan d6i quang ctia S; hodc tuong tu.

Phuong phap phéan gii bét dbi xting bao gbm, vi du: phuong phéap ddng phan
khong dbi quang bing céach tao ra chét phan gidi bét dbi xung dé phan mg trong hop
chét theo sang ché dé tao thanh mudi, va phan giai mot trong céc chét dong phan d6i
quang nho su khac biét vé d6 hoa tan v.v. clia mubi thu dugc; phuong phép tinh ché
duoc vu tién 1a bd sung mot trong cac chit ddng phan d6i quang vao dung dich raxemat
siéu bdo hoa 1am mam cho qué trinh két tinh; va séc ky ¢t nhu HPLC bing céach sit
dung cot bat d6i xtmg. Chét hoa tan bét d6i xtrng ma c6 thé dugc st dung trong phuong
phap ddng phan khong d6i quang c6 thé dugc chon mdt cach thich hop tir, vi du, chat
hoa tan axit nhu axit tartaric, axit malic, axit lactic, axit mandelic, axit 10-
camphorsulfonic, va din xuét ctia né; va chét hoa tan bazo nhu bruxin, stricnin, quinin,
va hop chét alkaloid twong ty, dan xudt axit amin, chinidin, va a-metylbenzylamin. Mot
trong c4c chit dong phan dbi quang chira hop chét theo sang ché riéng 1& c6 thé thu dugc
khong chi bang cach thu hop chét theo sang ché dudi dang hdn hop gbm cic chét déng
phan déi quang va sau do6 tién hanh phan giai bét dbi nhu trén, ma con biang cach thu
mdt chit ddng phan dbi quang chira hop chit theo sang ché bing phuong phép phén giai
bét d6i xting nhu trén hodc bing cac phuong phép khéc, va st dung n6 lam nguyén liéu
thd tdng hop chtra hop chét theo sang ché. Ngoai ra, phuong phap tao ra mot trong cac
chit ddng phan dbi quang chira hop cht theo séang ché hozc hop chét nguyén liéu tho
ctia n6 bao gdm phuong phép dugce wu tién d8 thu duge mot trong cac chit dong phan
ddi quang bang cach diéu chinh didu kién phan tng ddi véi chét xuc tac hodc twong ty

& budc phan ing bude dé tao ra cacbon khong doi xing.

Hop chit theo sang ché hodc mudi ciia né c6 thé & dang tinh thé. Tinh thé don va
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hdn hop tinh thé da hinh 1a dugc bao gdm trong pham vi ctia hop chét theo séng ché
hodc mudi caa no. Tinh thé nhu vay c6 thé diéu ché bang cach két tinh theo chinh cic
phuong phép két tinh da biét trong linh vyc. Hop chét theo sang ché hodc mubi ciia nd
c6 thé 1a solvat (vi du, hydrat) hodc khong phai solvat. Bét ky dang nao ciing déu bao
gbm trong pham vi ctia hgp chét theo sang ché hoic mubi ctia n6. Hop chét duge dénh
ddu ddng vi (vi du, 3H, 14C, 35S, va 125]) ciing duoc bao gdm trong pham vi cua hgp

chét theo sang ché hodc mudi cua nd.

Mudi ctia hop chit theo sang ché hodc chét trung gian cta n6 dung @& chi mubi
thong thudng dugc st dung trong linh vie héa hiru co. Vidy vé mudi ndy bao gdbm mubi
cong bazo voi nhom cacboxy khi hop chét c6 nhém cacboxy, va mudi cong axit voi
nhém di vong bazo hodc nhom amino khi hop chit c6 nhém di vong bazo hodc nhom

amino.

Vi du vé mudi cong bazo bao gém mudi cta kim loai kiém, nhu mudi natri va
mubi kali; mudi kim loai thd alkalin, nhu mudi canxi va mubi magié; mudi amoni; va
mudi amin hitu co, nhu mubi trimetylamin, mubi trietylamin, mubi dixyclohexylamin,
mubi etanolamin, muébi dietanolamin, mudi trietanolamin, mubi procain, va mudi N,N'-

dibenzyletylendiamin.

Vidu vé mudi cOng axit bao g61n mudi axit vo co, nhu hydroclorua, sulfat, nitrat,
phosphat, va perclorat; mudi axit hitu co, nhu axetat, format, maleat, fumarat, tartrat,
xitrat, ascorbat, va trifloaxetat; va sulfonat nhu metansulfonat, isethionat,

benzensulfonat, va p-toluensulfonat.

Do hoat tinh e ché LSD1 tuyét voi, hop chét theo sang ché hodc mudi cua no

hitu ich lam dugc phém ngin nglra va diéu tri bénh do LSDI.

Vi du v& “bénh lién quan dén LSD1” bao gém cac bénh ma ty 1€ méc cua nd cd
thé duge giam di, va triéu chiing cua né co thé dugc lam yéu di, giam di, va/hodc hoan
toan diéu tri dugc bang cach loai bé, ngin chin, va/hodc trc ché chire nang LSD1. Vi dy
v& cac bénh nay bao gdm, nhung khong chi gidi han &, cac khéi u 4c tinh. Loai khéi u
4c tinh c6 thé diéu tri duoc béng hop chét hodc mubi ctia nd theo sang ché 1a khong bi
gidi han cu thé. Vi du vé khdi u 4c tinh nay bao gém bénh ung thu du va cd, bénh ung
thu thuc quéan, bénh ung thu da day, bénh ung thu két truc trang, bénh ung thu truc trang,
bénh ung thu gan, bénh ung thu tii mat, bénh ung thu dudng mat, bénh ung thu duong
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dan mat, bénh ung thu tuyén tuy, bénh ung thu phéi, bénh ung thu vu, bénh ung thu
buéng tring, bénh ung thu ¢d, bénh ung thu niém mac t cung, bénh ung thu thin, bénh
ung thu bang quang, bénh ung thu tuyén tién liét, khdi u tinh hoan, xacom xuong, xacom
md6 mém, bénh bach cAu, hoi ching loan sén tly, bénh ting sinh tiy xwong man tinh, u
lym pho 4c tinh, u da tity, bénh ung thu da, u néo, u trung biéu md, va twong tu. Cac vi
du t&t hon 13 bao gdbm bénh ung thu phdi (vi du, bénh ung thu phdi khong phai té bao

nhé va bénh ung thu phdi té bao nho), bénh bach cau, va hoi ching loan sin tly.

Khi hop chét theo sang ché hodc mudi cta né duge dung lam duge phém, chat
mang dugc dung co thé dugc thém vao, néu cén, nho d6 tao thanh dang lidu thich hop
nhim muc dich ngin nglra va didu tri bénh. Vi du vé dang liéu bao gdbm ché phim dung
duong miéng, thudc tiém, thube dan, thubc ma, miéng déan, va tuong tu. Trong s6 do,
t6t hon 13 ché phdm ding duong miéng. Céc dang lidu nay c6 thé dugc bao ché theo

phuong phap thong thudng bdi nguoi co hiéu biét trung binh trong linh vuc.

Déi voi chit mang dugc dung, cac chit mang v6 co hogc hiru co dugc dung lam
nguyén li€u didu ché c6 thé pha tron duge nhu ta dugc, chét két dinh, chit gay ra, chét
lam tron, hodac chit tao mau trong ché phém rén; hodc dung moi, chit hoa tan, chét tao
huyén ph, chat déng truong, chat dém, hoic chit 1am tron trong ché phdm 16ng. Ngoai
ra, chit phu gia dung trong dugc phim, nhu chit khir tring, chét chdng oxy hoa, chat

tao mau, chat tao ngot, va chét on dinh, ciing c6 theé duge dung, néu can.

Ché phém rin dung duong miéng duogc didu ché nhu sau. Sau khi t4 dugc dugc
thém tiy y vdi ta duoc, chét két dinh, chét gay ra, chét 1am tron, chit tao mau, chét tao
huong hodc chét giéu vi, vao hgp chét theo sang ché, hdn hop tao thanh dugc bao ché
thanh vién nén, vién nén dugc bao, thudc hat, dang bot, vién nang, hodc tuong tu bang

phuong phép thong thuong.

Vi du vé ta dugc bao gém lactoza, sucroza, D-manitol, glucoza, tinh bot, canxi
cacbonat, cao lanh, xenluloza vi tinh thé, va axit anhydrit silic. Vi du v& chit két dinh
bao gbm nudc, etanol, 1-propanol, 2-propanol, sird duong, glucoza long, tinh bot a long,
gelatin 1ong, D-manitol, cacboxymetyl xenluloza, hydroxypropyl xenluloza,
hydroxypropyl tinh bdt, metyl xenluloza, etyl xenluloza, sen-lic, canxi phosphat,
polyvinylpyrolidon, va tuong tw. Vi du vé chét gy rd bao gbm tinh bot kho, natri alginat,

thach dang bot, natri hydro cacbonat, canxi cacbonat, natri lauryl sulfat, monoglyxerit
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cla axit stearic, lactoza, va tuong ty. Vi du v& chét lam tron bao g61n bot talc da tinh
ché, mubi natri ciia axit stearic, magié stearat, borac, polyetylen glycol, va twong tu. Vi
du vé chét tao mau bao gém titan oxit, s&t oxit, va twong tu. Vi du v& chét tao huong

hodc chat gidu vi bao gdm sucroza, vo cam déng, axit xitric, axit tartaric, va trong tu.

Khi didu ché ché phdm léng ding dudng miéng, chat gidu vi, chat dém, chét on
dinh, chit tao huong, va tuong tw c6 thé duogc bd sung vao hop chit theo sang ché; va
hdn hop tao thanh c6 thd duoc bao ché thanh ché phdm 16ng ding dudng miéng, sird,

c¢dn ngot, v.v., theo phuwong phap thong thuong.

Trong truong hgp nay, chit tao huong hodc chét gidu vi twong tu chit néu trén
¢6 thé duoc st dung. Vi du vé chét dém bao gE‘)m natri xitrat va tuong ty, va vi du vé
chit 6n dinh bao gém nhya tragacan, gdbm arabic, gelatin, va tuong tu. Néu cén, ché
phdm ding dudng miéng c6 thé dugc bao theo phuong phap da biét trong linh vuc bang
16p bao tan trong rudt hodc 16p bao khac nham muc dich, vi du, duy tri hiéu qua. Vi du
vé chét bao bao gdm hydroxypropyl metylxenluloza, etyl xenluloza, hydroxymetyl
xenluloza, hydroxypropyl xenluloza, polyoxyetylene glycol, va Tween 80 (nhén hiéu da
dang ky).

Khi bao ché thudc tiém, chit diéu chinh do pH, chit dém, chét 6n dinh, chét déng
truong, chét gdy mé cuc bo, va twong tu c6 thé dugc bd sung, néu cén, vao hop chét theo
séng ché; va hén hop tao thanh co thé bao ché thanh thudc tiém dudi da, tiém trong co,

va tiém trong tinh mach theo phuong phap thong thudng.

Vi du v& chit diéu chinh @ pH va chét dém c6 thé st dung bao gOm natri xitrat,
natri axetat, natri phosphat, va tuong tw. Vi du v& chit dn dinh c6 thé sir dung bao gdm
natri pyrosulfit, EDTA, axit thioglycolic, va axit thiolactic. Vi du v& chét gy mé cuc bd
¢6 thé st dung bao gdm procain hydroclorua, lidocain hydroclorua, va twong ty. Vi du
vé chét ding truong c6 thé sir dung bao gdm natri clorua, glucoza, D-manitol, glyxerin,

va tuong tu.

Ham lugng hop chét theo sang ché dé két hop vao mdi dang lidu dung don vi phu
thudc vao tinh trang cia bénh nhén ma hop chit duge st dung, dang lidu dung, v.v. N6i
chung, trong trudong hop la thudc dung theo dudng miéng, thudc tiém, va thube dan,
ham luong hop chit theo sang ché tét hon 13, 14n luot 14, 0,05 dén 1000 mg, 0,01 dén
500 mg, va 1 dén 1000 mg, mdi dang lidu dung don vi.
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Liéu thudc hang ngay cla mdi dang lidu dung phu thudc vao tinh trang, trong
lwong co thé, do tudi, gidi tinh, v.v., ciia bénh nhan, va khong thé tong quét hoa. Vi dy,
lidu hang ngay cua hop chét theo sang ché danh cho nguoi 16n (trong lwong co thé: 50
ke) thong thuong c6 thé tir 0,05 dén 5000 mg, va tt hon 1a 0,1 dén 1000 mg; va tot hon

1a dung theo mot lidu, hodc hai dén ba liéu chia nho, mdi ngay.
Vi du thye hién sang ché

Sang ché dugc md td mot cach chi tiét dudi day c6 su tham khao dén céac vi du.
Tuy nhién, pham vi cia sang ché khong bi gidi han & cac vi du nay. Séng ché dugec mo
ta ddy da dudi day dudi dang céc vi dy; tuy nhién, can hiéu ring céc thay d6i hay cai
bién c6 thé thyc hién bdi nguoi cd hiéu biét trung binh trong linh vyc. Do d6, nhitng
thay ddi va cai bién nay déu dugc bao gbm trong séng ché trong trudmg hop chiing khong

vuot ra ngoai pham vi ctia sang che.

Céc chét phan ung dugc sir dung trong ph?m vi du thuc hién sang ché mua duoc
tir cac nha cung cip trén thi truong, trir khi ¢6 quy dinh khéc. Déi vai sic ky cot silica
gel, cot silica da dong g6i SNAP-Ultra (nhan hiéu da ding ky) do Biotage san xuat duoc
st dung. Theo cach khac, d6i véi sic ky cot silica gel co s6, cot dd dong goi KP-NH
(nhan hiéu da dang ky) do Biotage san xuét duge sir dung. Phéd NMR duge do bang cach
st dung AL400 (400 MHz; do JEOL san xuét), Mercury 400 (400 MHz; do Agilent
Technologies, Inc. san xuét), hodc quang phd ké 500-MHz Bruker Avance III HD NMR
(500 MHz; Bruker). Khi dung mdi dd duogc dotori héa chira tetrametylsilan, thi
tetrametylsilan dugc st dung lam chét chudn ndi. Néu khong thi, dung moéi NMR dugc
str dung lam chit chuén noi. Tét ca gia tri 6 dugc thé hién duéi dang phén triéu. Phan

ng vi séng duge thyc hién bang céach sir dung Initiator do Biotage san Xuét.

Phd LCMS duoc do bang cach st dung Acquity SQD (mach ttr cuc) do Waters

Corporation san xudt theo cac diéu kién dudi day.

Cot: Acquity UPLC (nhén hiéu da dang ky) BEH C18, 2,1 x 50 mm, 1,7 pm (do Water

Corporation san xuét)

Do MS: ESI duong

Do UV: 254 va 280 nm
Luu lugng cot: 0,5 mL/phut
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Pha dong: Nuéc/axetonitril (axit formic 0,1%)
Thé tich tiém: 1 uL

Gradien (Bang 1)

Thoi gian (phut) Nudc Axetonitril
0 95 5
0,1 95 5
2,1 5 95
3,0 DUNG

Qua trinh tinh ché bang HPLC didu ché pha dao dugc thuc hién trong cac didu

kién dudi day st dung h¢ théng tach so bd do Gilson, Inc cung cap.

Cot: Xselect CSH Prep C18 5 um OBD (19 x 50 mm) + (19 x 100 mm), do Waters

Corporation san Xudt
Do UV: 254 nm
Luu lugng cot: 18 mL/phut
Pha ddng: Nudc/axetonitril (axit formic 0,1%)
Thé tich tiém: 0,1 dén 0,5 mL
Ky hiéu viét t4t nhu sau.
s: Vach don
d: Vach doi
t: Vach ba
q: Vach bdn
dd: Vach do6i kép
dt: Vach ba kép
td: BO ba hai vach
tt: BO ba ba vach
ddd: Bo doi cta cac bd doi hai vach
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ddt: B doi cua cac bd doi ba vach

dtd: B0 doi cua cac bd ba hai vach

tdd: BO ba ctia cac bd doi hai vach

m: B boi

br: Rong

brs: Vach don rong

THF: Tetrahydrofuran

DMF: N,N-dimetylformamit

DME: 1,2-Dimetoxyetan

DMSO: Dimetylsulfoxit

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametylhexauronium flophosphat
TEA: Trietylamin

WSC HCI: 1-Etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
t-BuOH: Tertiary butanol

DMAP: N,N-dimetylaminopyridin

Pd(PPhs)a: Tetrakis(triphenylphosphin)paladi(0)

Pd(dba),: Bis(dibenzylidenaxeton)paladi(0)

PCys: Trixyclohexylphosphin

TFA: Axit trifloaxetic

Pd(OAc),: Paladi axetat

KOACc: Kali axetat

PdCLy(dppf): [1,1'-Bis(diphenylphosphino)feroxen]paladi(Il) diclorua

Phttc chit PACL(dppf)CH2Cly: [1,1'-Bis(diphenylphosphino)feroxen]paladi(Il) diclorua

diclometan
DMEAD: Di-2-metoxyetyl azodicacboxylat

PPhs: Triphenylphosphin
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DMA: Dimetylaxetamit

MeMgBr: Metylmagie bromua
EtMgBr: etylmagie bromua

MTBE: Metyltertiary-butyl €te
DCM: Diclometan

Boc0: Di-tert-butyl dicacbonat
NBS: N-bromsucxinimit

X-phos: 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
MeOH: Metanol

EtOH: Etanol

IPE: Diisopropy! éte

TBAF: Tetrabutylammonium florua

Vi du 1: Tong hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-(p-tolyl)phenyl]

benzonitril
Budc 1

Axit 3-brom-4-clo-benzoic (19 g) dugc hoda tan trong DMF (160 mL). 0 25°C,
DMAP (20 g) va WSC HCI (31 g) duoc thém vao hdn hop, sau d6 thém t-BuOH (38
mL) vao. Hon hop tao thanh dugc khudy & nhiét do trong phong qua dém. Etyl axetat
dugc thém vao, va hdn hop tao thanh dugc rira b%lng nudce va sau do rira béng nuée mudi
bdo hoa. Sau khi 16p hitu co dugce lam kho bang natri sulfat khan, dung méi dugc chung
cAt. Phan cin dugc tinh ché bang séc ky cdt silica gel (pha dong: hexan/etyl axetat) dé

thu duoc tert-butyl 3-brom-4-clo-benzoat.
Budce 2

Tert-butyl 3-brom-4-clo-benzoat (1,3 g) thu duge & buéce 1 trén ddy duoc hoa tan
trong 1,4-dioxan (8,7 mL). O nhiét @6 trong phong, axit (4-xyanophenyl) boronic (768
mg), Pd(PPhs)s (151 mg), va dung dich nuéc NaCO3 2M (5,4 mL) dugc thém vao hdn
hop, va dung dich phan tng dugc khudy trong binh phan ing vi séng ¢ 120°C trong 30
phut. Sau d6, dung dich phan g dugc ¢ trong chan khong, va phén can duoc tinh ché
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bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-butyl 4-clo-3-
(4-xyanophenyl)benzoat.

Budce 3

Tert-butyl 4-clo-3-(4-xyanophenyl)benzoat (1,1 g) thu dugc & budce 2 trén day
dugc hoa tan trong 1,4-dioxan (17 mL). O nhiét dd trong phong, axit p-tolylboronic (932
mg), Pd(dba), (157 mg), trikali phosphat (1,5 g), va dung dich chira PCys 1M trong THF
(0,57 mL) duoc thém vao hdn hgp, va dung dich phan tng dugc khudy trong binh phén
mg vi séng & 160°C trong 30 phut. Sau khi thém cloform, chét khong tan dugc loc, va
dung moi dugce chung c4t. Phan cin duoc tinh ché bang sic ky cot silica gel (pha dong:
hexan/etyl axetat), va dung mdi dugc chung cAt. Phan cin dugc hoa tan trong TFA (2
mL). Dung méi dugc chung cit. Etyl axetat dugc thém vao, va hdn hop duoc rira bang
nuéce va sau d6 bang nude mubi bio hoa. Sau khi 16p hitu co dugce lam khod bang natri
sulfat khan, dung mdi dugc chung cAt dé thu duoc axit 3-(4-xyanophenyl)-4-(p-
tolyl)benzoic.

Budc 4

Axit 3-(4-xyanophenyl)-4-(p-tolyl)benzoic (10 mg) thu duge & bude 3 trén day,
tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat (6 mg), va HATU (24 mg) dugc hoa tan
trong THF (0,5 mL). O nhiét do trong phong, TEA (0,013 mL) dugc thém vao, sau do
duogc khudy & 50°C qua dém. Dung dich phéan tmg dugc co trong chan khong, va dung
mdi dugc chung ct. Phin cin duge tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu dugc tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-(p-
tolyl)benzoyl]pyrolidin-3-ylJcacbamat.

Budce 5

Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-(p-tolyl)benzoyl]pyrolidin-3-
yl]cacbamat (15 mg) thu dugc & budce 4 trén ddy duoc hoa tan trong TFA (0.3 mL), va
qua trinh phan ng dugc xac nhén bang LCMS, sau d6 co trong chéan khong. Phan c3n
duoc tinh ché bang HPLC pha dao (pha dong: nude/axetonitril) d8 thu dwoc hop chit

néu & dé muc.

Vi du 2: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-carbothioyl]-2-(p-tolyl)phenyl]

benzonitril
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4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(p-tolyl)phenyl]benzonitril (6 mg)
thu duge & vi du 1 (Bude 5) duge hoa tan trong THF (0,8 mL). O nhiét do trong phong,
chit phan tng Lawesson (3,8 mg) dugc thém vao, sau d6 dugc khudy & nhiét do trong
phong trong 30 phut. Cloform dugc thém vao, va hdn hop dugce phan bb vao natri nuéc
bicacbonat. Sau khi 16p hitu co dugce lam kho bang natri sulfat khan, dung méi dugc
chung cit. Phan cin dugc tinh ché bang HPLC pha dao (pha ddng: nudc/axetonitril) dé

thu duoc hop chét néu & @ muc.
Vi du 3: Tong hop 4-[5-(4-aminopiperidin-1-cacbonyl)-2-(p-tolyl)phenyl]benzonitril
Bude 1

Axit 3-(4-xyanophenyl)-4-(p-tolyl)benzoic (20 mg) thu duogc & vi du 1 (Bude 3)
duoc hoa tan trong THF (1 mL). O nhiét d6 trong phong, tert-butyl N-(4-
piperidyl)cacbamat (13 mg), HATU (49 mg), va TEA (0.027 mL) dugc thém vao, sau
d6 duge khudy ¢ 50°C qua dém. Dung dich phan tmg dugc o trong chin khong, va
dung mdi dugc chung cét. Phan ciin dugc tinh ché bang séc ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu duge tert-butyl N-[1-[3-(4-xyanophenyl)-4-(p-tolyl)benzoyl]-
4-piperidyl]cacbamat.

Budc 2

Tert-butyl  N-[1-[3-(4-xyanophenyl)-4-(p-tolyl)benzoyl]-4-piperidyl]cacbamat
(30 mg) thu duge & budc 1 trén ddy duge hoa tan trong TFA (0,3 mL), va qué trinh phan
ung dugc xac nhan béng LCMS, sau d6 co trong chan khong. Phan can dugce tinh ché

bang HPLC pha d4o (pha dong: nuéc/axetonitril) dé thu dugc hop chit néu ¢ dé muc.

Vi du 4: Téng hop 4-[5-(2,8-diazaspiro[3.5]nonan-2-cacbonyl)-2-(p-tolyl)phenyl]

benzonitril

Quy trinh & bude 1 dén 5 trong vi du 1 dugc lap lai bang cach sir dung tert-butyl
2,8-diazaspiro[3.5]nonan-8-cacboxylat hydroclorua thay cho tert-butyl N-[(3S)-
pyrolidin-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 5: Téng hop 4-[5-(2,7-diazaspiro[3.4]octan-7-cacbonyl)-2-(p-tolyl)phenyl]
benzonitril

Quy trinh & bude 1 dén 5 trong vi du 1 duoc lip lai béng cach st dung tert-butyl
2,7-diazaspiro[3.4]octan-2-cacboxylat thay cho tert-butyl N-[(3S)-pyrolidin-3-
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yl]cacbamat dé thu dugc hop chit néu & d& muc.

Vi du 6: Téng hop 4-[5-(3,8-diazaspiro[4.4]nonan-8-cacbonyl)-2-(p-tolyl)phenyl]

benzonitril

Quy trinh & budce 1 dén 5 trong vi du 1 duoc 13p lai bang cach sir dung tert-butyl
3,8-diazaspiro[4.4]nonan-8-cacboxylat thay cho tert-butyl N-[(3 S)-pyrolidin-3-

yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 7: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(p-
tolyl)phenyl]benzonitril

Budce 1

Axit 3-brom-4-clo-benzoic (500 mg) dugc hoa tan trong DMA (5,3 mL). O nhiét
d6 trong phong, HATU (1 g), TEA (0,59 mL), va tert-butyl N-[(3-ex0)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat (480 mg) dwgc thém vao, sau d6 dugc khudy &
nhiét do trong phong trong 1 gio. Etyl axetat dugc thém vao, va hdn hop tao thanh duge
rra bang nude va tiép do bing nudc mudi bao hoa. Sau khi 16p hitu co duge lam khod
bang natri sulfat khan, dung mdi dugc chung cAt. Phan can dugce tinh ché bang sic ky
cot silica gel (pha dong: hexan/etyl axetat) dé thu duogc tert-butyl N-[(3-ex0)-8-(3-brom-
4-clo-benzoyl)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 2

Tert-butyl ~ N-[(3-ex0)-8-(3-brom-4-clo-benzoyl)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat (200 mg) thu dugc & bude 1 trén day duge hoa tan trong 1,4-dioxan (2.3
mL). O nhiét d6 trong phong, axit (4-xyanophenyl)boronic (60 mg), Pd(PPhs)s (16 mg),
va dung dich nuéc Na;COs3 2M (1,1 mL) duge thém vao hdn hop, va dung dich phan
ung dugc khudy trong binh phan ng vi séng & 120°C trong 30 phit. Dung méi dugc
chung cét, va phan cin dugc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat) d& thu duogc tert-butyl N-[(3-ex0)-8-[4-clo-3-(4-xyanophenyl)benzoyl]-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budce 3

Tert-butyl N-[(3-ex0)-8-[4-clo-3-(4-xyanophenyl)benzoyl]-8-azabixyclo[3.2.1]
octan-3-yl]cacbamat (15 mg) thu dugc & budce 2 trén ddy duge hoa tan trong 1,4-dioxan
(0,322 mL). O nhiét d9 trong phong, axit p-tolyl boronic (5,3 mg), Pd(dba), (0,93 mg),
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dung dich chira PCy3 1M trong THF (0,003 mL), va trikali phosphat (21 mg) dugc thém
vao hdn hop, va dung dich phan tmg duoc khudy trong binh phéan tng vi séng & 160°C
trong 30 phat. Dung mdi dugc chung cét, va phan cin dugc tinh ché bang sic ky cot
silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl N-[(3-ex0)-8-[3-(4-
xyanophenyl)-4-(p-tolyl)benzoyl]-8-azabixyclo[3.2.1]octan-3 -yl]cacbamat.

Budc 4

Tert-butyl N-[(3-exo)-8-[3-(4-Xyanopheny1)-4-(p-tolyl)benzoyl]-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat (15 mg) thu dugc & budce 3 trén ddy dugc hoa tan trong TFA
(0,3 mL), va qué trinh phan tmg duoc x4c nhan bﬁng LCMS, sau d6 ¢d trong chan khong.
Phén cin dugce tinh ché bang HPLC pha do (pha dong: nuéc/axetonitril) dé thu duge
hop chit néu & dé muc.

Vi du 8 Téng hop 4-[5-[(3 S)-3-amino-3-metyl-pyrolidin-1-cacbonyl]-2-(p-tolyl)
phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 1 dugc lap lai bang céach st dung tert-butyl
N-[(3S)-3-metylpyrolidin-3-yl]cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat dé thu dugc hop chét néu & d& muc.

Vi du 9: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2-clo-4-metyl-phenyl)
phenyl]benzonitril

Budce 1

axit 3-brom-4-clo-benzoic (10 g) dugc hoa tan trong DMA (85 mL). O nhiét do
trong phong, HATU (24 g), TEA (12 mL), va tert-butyl N-[(3 S)-pyrolidin-3-
yl]cacbamat (8,7 g) duoc thém vao, sau d6 dugc khudy & nhiét @ trong phong trong 1
gio. Etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira bing nudc va tiép @6
bang nude mudi bao hoa. Sau khi 16p hitu co duge lam kho bang natri sulfat khan, dung
mdi duge chung cit. Phan cin duge tinh ché bang sic ky cot silica gel (pha dong:
hexan/etyl axetat) d8 thu dugc tert-butyl N-[(3S)-1-(3-brom-4-clo-benzoyl)pyrolidin-3-

yl]cacbamat.
Budce 2
Tert-butyl N-[(3S)-1-(3-brom-4-clo-benzoyl)pyrolidin-3-ylJcacbamat (2,2 g) thu

duoc & bude 1 trén ddy duogc hoa tan trong 1,4-dioxan (13,6 mL). O nhiét d6 trong phong,
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4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril (1,5 g), Pd(PPhs3)s (189 mg),
va dung dich nuéc NaxCOs3 2M (6,8 mL) dugc thém vao hdn hgp, va dung dich phén
tng dugc khudy trong binh phan tng vi séng & 120°C trong 30 phut. Etyl axetat dugc
thém vao, va hdn hop tao thanh dwogc rira bang nudc va tiép d6 bang nude mudi bdo hoa.
Sau khi 16p hitu co dugc lam kho bing natri sulfat khan, dung mdi dugc chung cit. Phan
cin duge tinh ché bing sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc

tert-butyl N-[(3S)-1-[4-clo-3-(4-xyanophenyl)benzoyl]pyrolidin-3 -yl]cacbamat.
Budc 3

Tert-butyl N-[(3S)-1- [4-clo-3-(4-xyanophenyl)benzoyl]pyrolidin-3-yl] cacbamat
(500 mg) thu dugc & bude 2 trén day duge hoa tan trong 1,4-dioxan (9,8 mL). O nhiét
d6 trong phong, Pd(OAc): (26 mg), KOAc (346 mg), bis(pinacolato)diboron (596 mg),
va Silica-SMAP (150 mg) duoc thém vao, sau d6 dugc khudy & 160°C qua dém. Hén
hop dugc cho di qua tAm Celite, va chit loc dugc cd trong chan khong. Phén cin duge
tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-butyl
N-[(3S)-1-[3-(4-xyanophenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yljcacbamat.

Budc 4

Tert-butyl N-[(3S)-1-[3 -(4-xyanophenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budce 3 trén
day, 1-brom-2-clo-4-metyl-benzen (12 mg), va Pd(PPhs) (1,7 mg) dugc tao huyén phu
trong 1,4-dioxan (1,5 mL). O nhiét dd trong phong, dung dich nuéc Na;CO3 2M (0,7
mL) dugc thém vao, sau d6 dugc khudy & 120°C trong 30 phut. Sau khi dung dich
phan tng dugc loc, dung moi dugc chung cit dé thu duoc tert-butyl N-[(3S)-1-[4-(2-
clo-4-metyl-phenyl)-3-(4-xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 5

Tert-butyl N-[(3S)-1-[4-(2-clo-4-metyl-phenyl)-3 -(4-xyanophenyl)benzoyl]
pyrolidin-3-ylJcacbamat (15 mg) thu dugc & budce 4 trén day dugc hoa tan trong TFA
(0,3 mL), va qué trinh phan tng dugc xdc nhan bang LCMS, sau do6 cd trong chan
khong. Phan cin duge tinh ché bang HPLC pha déo (pha dong: nuéc/axetonitril) aé

thu duogc hop chét néu ¢ d& muc.
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Vi du 10: Tdng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(3-clo-4-metyl-
phenyl)phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 9 dugc lap lai bang cach st dung 4-brom-
2-clo-1-metyl-benzen thay cho 1-brom-2-clo-4-metyl-benzen d8 thu dugc hop chéit néu

& dé muc.

Vi du 11: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[3-flo-4-(triflometyl)
phenyl]phenyl]benzonitril

Quy trinh & budce 1 dén 5 trong vi du 9 dugc 13p lai bing céach st dung 4-brom-
2-flo-1-(triflometyl)benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc hop

chat néu & d€ muc.

Vi du 12: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-(4-metyl-2-nitro-
phenyl)phenyl]benzonitril

Budc 1

Tert-butyl N-[(3S)-1-[4-clo-3 -(4-xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat
(15 mg) thu dugc & vi du 9 (Budc 2), pinacol este cua axit 4-metyl-2-nitrophenylboronic
(18 mg), Pd(dba), (1,6 mg), dung dich chira PCys 1M trong THF (0,003 mL), va trikali
phosphat (15 mg) dugc thém vao hdn hop, va dung dich phan Gng dugc khudy trong
binh phan tmg vi séng & 160°C trong 30 phit. Dung m6i dugc chung ct, va phan cin
duoc tinh ché bang sic ky ct silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-
butyl N-[(35)-1-[3 -(4-xyanophenyl)-4-(4-metyl-2-nitro-phenyl)benzoyl]pyrolidin-3-

yl]cacbamat.
Budc 2

Tert-butyl N-[(3S)-1-[3 -(4-xyanopheny1)-4-(4-metyl-2-nitro-phenyl)benzoyl]
pyrolidin-3-yl]cacbamat (10 mg) thu dugc & bude 1 trén ddy dugc hoa tan trong TFA
(0,3 mL), va qua trinh phan ing dugc xac nhan bing LCMS, sau d6 cd trong chén
khong. Phan cin duge tinh ché bang HPLC pha dao (pha dong: nudc/axetonitril) dé
thu duoc hop chét néu & dé muc.

Vi du 13: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(diflometyl)phenyl]
phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 9 dugc lap lai bang cach st dung 1-brom-
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4-(diflometyl)benzen thay cho 1-brom-2-clo-4-metyl-benzen @& thu dugc hop chét néu

& dé muc.

Vi du 14: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(triflometyl)
phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 2 trong vi du 12 dugc lap lai bang cach sir dung axit [4-
(triflometyl)phenyl]boronic thay cho axit 4-metyl-2-nitrophenylboronic pinacol este aé

thu dugc hop chét néu & d& muc.

Vi du 15: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2-flo-4-metyl-
phenyl)phenyl]benzonitril

Budc 1

Tert-butyl N-[(3S)-1-[4-clo-3-(4-xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat
(1,7 g) thu duge & vi du 9 (Budce 2) duge hoa tan trong 1,4-dioxan (20 mL). O nhiét d6
trong phong, axit (2-flo-4-metyl-phenyl)boronic (980 mg), Pd(dba)z (110 mg), dung
dich chira PCys 1M trong THF (0,4 mL), va trikali phosphat (2,5 g) dugc thém vao hén
hop, va dung dich phan g duoc khudy trong binh phan ung vi séng & 160°C trong 45
phut. Hon hop duge tinh ché bang NH-silica gel va dugc rira bang metanol/etyl axetat,
va dung moi duge chung cit dé thu duge tert-butyl N-[(38)-1-[3-(4-xyanopheny1)-4-(2-
flo-4-metyl-phenyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-(2-flo-4-metyl-phenyl)benzoyl]
pyrolidin-3-yl]cacbamat (1,7 g) thu dugc & bude 1 trén déy dugc hoa tan trong TFA
(44 mL), sau d6 duogc khudy trong 10 phit. Dung moi dugc chung ct, va phan cin
duoc tinh ché bing HPLC pha dao (pha dong: nudc/axetonitril) dé thu dugc hop chit

néu & d& muc.
Vi du 16: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(p-tolyl)phenyl]-2-flo-
benzonitril

Buéce 1

Tert-butyl N-[(3S)-1-(3-brom-4-clo-benzoyl)pyrolidin-3-ylJcacbamat (14 g) thu
duogc & vidu 9 (Budc 1) dugce hoa tan trong 1,4-dioxan (87 mL). O nhiét do trong phong,

axit (4-xyano-3-flo-phenyl) boronic (6,3 g), Pd(PPhs)s (1,2 g), va dung dich nudc
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Na,COs3 2M (44 mL) dugc thém vao, sau d6 dugc khudy & 90°C qua dém. Etyl axetat
duoc thém vao, va hdn hop tao thanh dugc rira béng nudc va tiép do bf?mg nuée mudi
bao hoa. Sau khi 16p hitu co duge lam kho bang natri sulfat khan, dung mdi dugc chung
cAt. Phan cdn dugc tinh ché bang sdc ky cot silica gel (pha dong: hexan/etyl axetat) aé
thu dugc tert-butyl N-[(3S)-1-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]pyrolidin-3-

yl]cacbamat.
Buérc 2

Tert-butyl N-[(3S)-1-[4-clo-3 -(4-xyano-3-flo-phenyl)benzoyl]pyrolidin-3-
yl]cacbamat (48 mg) thu dugc ¢ bude 1 trén diy duge hoa tan trong 1,4-dioxan (0,5
mL). O nhiét d6 trong phong, axit p-tolyl boronic (29 mg), Pd(dba)2 (3,1 mg), dung
dich chtra PCys 1M trong THF (0,005 mL), va trikali phosphat (68 mg) duoc thém vao
hdn hop, va dung dich phan tmg duoc khudy trong binh phan tng vi song & 160°C
trong 45 phut. Hon hop dugc tinh ché bing NH-silica gel va dugc rira bang
metanol/etyl axetat, va dung mdi dugc chung cit @é thu duoc tert-butyl N-[(3S)-1-[3-
(4-xyano-3-flo-phenyl)-4-(p-tolyl)benzoyl]pyrolidin-3-yl]cacbamat.

Buéce 3

TFA (1,2 mL) dugc thém vao tert-butyl N-[(3 S)-1-[3-(4-xyano-3-flo-phenyl)-4-
(p-tolyl)benzoyl]pyrolidin-3-yl]cacbamat (48 mg) thu dugc & budce 2 trén day, sau do
duoc khudy trong 10 phat. Dung méi duge chung cét, va phéan cin dugc tinh ché bing
HPLC pha dao (pha dong: nuéc/axetonitril) @8 thu dugc hop chit néu & dé muc.

Vi du 17: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(p-tolyl)phenyl]-2-flo-benzonitril
Budce 1

Axit 3-brom-4-clo-benzoic (700 mg) dugc hoa tan trong THF (15 mL). O nhiét
d0 trong phong, HATU (1,2 g), TEA (0,83 mL), va tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat (700 mg) dugc thém vao, sau do dugc khudy &
50°C trong 1 gid. Dung moi dugc chung cét, va phan can dugc tinh ché bang sic ky cot
silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-butyl N-[(3-endo)-8-(3-brom-
4-clo-benzoyl)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 2
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Tert-butyl  N-[(3-endo)-8-(3-brom-4-clo-benzoyl)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat (1,2 g) thu dugc & budc 1 trén diy dugc hoa tan trong 1,4-dioxan (6,7 mL).
& nhiét d¢ trong phong, axit (4-xyano-3-flo-phenyl)boronic (461 mg), PACl(dppf) (58
mg), va dung dich nuéc Na;CO3 2M (3,3 mL) dugc thém vao, sau do dugce khudy &
95°C qua dém. Etyl axetat dugc thém vao, va hdn hop tao thanh duoc rira b%mg nudc va
tiép d6 bang nudc mudi bao hoa. Sau khi 16p hiru co duge lam kho bang natri sulfat
khan, dung moi dugc chung ct. Phin cdn dugce tinh ché bing sdc ky cot silica gel (pha
dong: hexan/etyl axetat) dé thu dugc tert-butyl N-[(3-endo)-8-[4-clo-3-(4-xyano-3-flo-
phenyl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl|cacbamat.

Budce 3

Tert-butyl N-[(3-endo)-8-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat (17 mg) thu dugc & bude 2 trén déy dugc hoa tan trong 1,4-
dioxan (0,5 mL). O nhiét d6 trong phong, axit p-tolyl boronic (9,6 mg), Pd(dba); (1,6
mg), trikali phosphat (15 mg), va dung dich chira PCy3 1M trong THF (0,004 mL) dugc
thém vao, va hdn hop duge khudy trong binh phan tng vi song ¢ 160°C trong 30 phut.
Dung dich phan tng dugc loc qua NH-silica gel, va dung m6i chira chét loc dugc chung
cét dé thu dugc tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(p-tolyl)benzoyl]-
8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 4

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(p-tolyl)benzoyl]-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat (15 mg) thu dugc & budce 3 trén déy dugc hoa
tan trong TFA (0,3 mL), va qua trinh phan ng dugc xac nhan bang LCMS, sau do6 cd
trong chan khong. Phan ciin dugc tinh ché bang HPLC pha déo (pha dong:
nude/axetonitril) dé thu dugc hop chét néu & d& muc.

Vi du 18: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(1-
metylindol-5-yl)phenyl]-2-flo-benzonitril

Budce 1

Tert-butyl N-[(3-ex0)-8-(3-brom-4-clo-benzoyl)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat (300 mg) thu dugc & vi du 7 (Bude 1) dugc hoa tan trong 1,4-dioxan (1,7
mL). O nhiét do trong phong, axit (4-xyano-3-flo-phenyl)boronic (123 mg),
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PACly(dppf) (17 mg), va dung dich nuée Na;COs 2M (0,85 mL) duge thém vao hon
hop, va dung dich phan tng duogc khudy trong binh phan tng vi séng & 120°C trong 30
phut. Etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira bing nude va tiép dé
bing nudc mubi bdo hoa. Sau khi 16p hitu co duge 1am khod bang natri sulfat khan,
dung moi dugce chung c4t. Phan cin duge tinh ché bang sic ky cot silica gel (pha

dong: hexan/etyl axetat) dé thu duogc tert-butyl N-[(3-ex0)-8-[4-clo-3-(4-xyano-3-flo-
phenyl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 2

Tert-butyl N-[(3-ex0)-8-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat (10 mg) thu dugc & bude 1 trén day duge hoa tan trong 1,4-
dioxan (0,5 mL). O nhiét d trong phong, axit (1-metylindol-5-yl)boronic (7,2 mg),
Pd(dba), (0,9 mg), trikali phosphat (8,8 mg), va dung dich chira PCys 1M trong THF
(0,002 mL) dugc thém vao hdn hop, va dung dich phan tmg dugc khudy trong binh phén
tng vi séng & 160°C trong 30 phut. Dung dich phan tmg duoc loc qua NH-silica gel, va
dung moi chira chét loc dugc chung cit. Phén cin duoc tinh ché béng sdc ky cot silica
gel (pha dong: hexan/etyl axetat) dé thu dugc tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-
phenyl)-4-(1-metylindol-5-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl] cacbamat.

Buédce 3

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(1-metylindol-5-
yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (15 mg) thu dugc & budc 2 trén
day duoc hoa tan trong TFA (0.3 mL), va qua trinh phén (ng dugc xdc nhan bing
LCMS, sau d6 dugc cd trong chan khong. Phan cin dugc tinh ché bang HPLC pha dao
(pha dong: nudc/axetonitril) dé thu duoc hop chét néu & dé muc.

Vi du 19: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(p-tolyl)phenyl]-2,6-

diflo-benzonitril
Budce 1

Axit 4-brom-3-clo-benzoic (2 g) dugc hoa tan trong DMA (17 mL). O nhiét @
trong phong, HATU (4,8 g), TEA (2,4 mL), va tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat (1,7 g) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong trong 1

gio. Etyl axetat dugc thém vao, va hdn hop tao thanh dugce rira bing nude va tiép do
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bing nudc mudi bdo hoa. Sau khi 16p hitu co duge lam kho bang natri sulfat khan, dung
mdi dugc chung cit. Phin cin dugc tinh ché bang sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu dugc tert-butyl N-[(3S)-1-(4-brom-3-clo-benzoyl)pyrolidin-3-

yl]cacbamat.
Budc 2

Tert-butyl N-[(3S)-1-(4-brom-3-clo-benzoyl)pyrolidin-3-yl]jcacbamat thu dugc &
budc 1 trén ddy dugc hoa tan trong 1,4-dioxan (10,6 mL). O nhiét do trong phong,
Pd(PPhs)s (147 mg), dung dich nuée Na,CO3 2M (5,3 mL), va axit p-tolyl boronic (693
mg) duoc thém vao hdn hop, va dung dich phan img duoc khudy trong binh phan tng
vi séng & 120°C trong 30 phut. Etyl axetat dugc thém vao, va hdn hop tao thanh duge
rlra bang nude va tiép do bing nudc mubi bao hoa. Sau khi 16p hitu co dugc lam kho
bang natri sulfat khan, dung méi dugc chung cAt. Phan cin dugc tinh ché bing séc ky
cOt silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl N-[(3S)-1-[3-clo-4-(p-
tolyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 3

Tert-butyl N-[(3S)-1-[3-clo-4-(p-tolyl)benzoyl]pyrolidin-3-yljcacbamat (666
mg) thu dugc & budce 2 trén ddy dugce hoa tan trong 1,4-dioxan (16 mL). O nhiét 46 trong
phong, Pd(OAc): (36 mg), KOAc (473 mg), bis(pinacolato)diboron (815 mg), va dung
dich chira PCys 1M trong THF (0,24 mL) dugc thém vao hdn hop. Sau khi khir khi va
thay thé nito, hdn hop dugc khudy & 80°C qua dém. Dung dich phan tung dugc cho di
qua tdm Celite, va dung méi chira chét loc dugc chung cit. Phan can dugce tinh ché bang
sdc ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl N-[(3S)-1-[4-
(p-tolyl)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoyl]pyrolidin-3-

yl]cacbamat.
Buéce 4

Tert-butyl N-[(3S)-1-[4-(p-tolyl)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat (15 mg) thu duogc & budce 3 trén day, 4-brom-2,6-
diflo-benzonitril (12,9 mg), va Pd(PPh3)s (1,7 mg) duoc tao huyén phu trong 1,4-
dioxan (1.5 mL). O nhiét do trong phong, dung dich nudc Na;CO3 2M (0,7 mL) dugc
thém vao hdn hop, va dung dich phéan tmg duoc khudy trong binh phan tng vi séng &

120°C trong 30 phut. Dung dich phan tmg dugc loc, va dung mdi dugc chung cht dé
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thu dugc tert-butyl N-[(3S)-1-[3-(4-xyano-3,5-diflo-phenyl)-4-(p-
tolyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 5

Tert-butyl N-[(3S)-1-[3-(4-xyano-3,5-diflo-phenyl)-4-(p-tolyl)benzoyl] .
pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budc 4 trén day dugc hoa tan trong TFA
(0,3 mL), va qua trinh phan ung dugc x4c nhan bing LCMS, sau d6 dugc cd trong
chan khéng. Phin cin dugc tinh ché bang HPLC pha dao (pha dong: nudc/axetonitril)

dé thu dugc hop chét néu & d& muc.

Vi du 20: Tong hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Budc 1

1-brom-2-flo-4-(2-metoxyetyl)benzen (4,5 g) duoc tao huyén phu trong 1,4-
dioxan (48 mL), sau d6 dugc khudy. Sau d6, bis(pinacolato)diboron (7,4 g), KOAc (3,8
g), va PdCly(dppf) (0,71 g) duogc thém vao, sau d6 dugc khudy & 90°C qua dém. Etyl
axetat duoc thém vao, hdn hgp duge cho di qua tAm Celite, va chat loc duge rira bé‘lng
nuée va tiép d6 bang nudce mudi bdo hoa. Sau khi 16p hitu co duge 1am khd bang natri
sulfat khan, dung moi dwgc chung cAt. Phin cin dugc tinh ché bang séc ky cot silica gel
(pha dong: hexan/etyl axetat) dé thu duogc 2-[2-flo-4-(2-metoxyetyl)phenyl]-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan.
Buéc 2

Tert-butyl N-[(3S)-1-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]pyrolidin-3-
yl]cacbamat (150 mg) thu dugc & vi du 16 (Budce 1), 2-[2-flo-4-(2-metoxyetyl)
phenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (189 mg) thu dugc & budce 1 trén déy,
Pd(dba), (15 mg), trikali phosphat (144 mg), va dung dich chira PCy3 1M trong THF
(0,034 mL) dugc hoa tan trong 1,4-dioxan (3,8 mL). Dung dich phan tng duoc khudy
trong binh phan ng vi séng & 160°C trong 45 phut. Dung dich phan tng duoc loc qua
NHb-silica gel, va dung moi chtra chét loc dugc chung cAt. Phn can dugc tinh ché bang
sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl N-[(3S)-1-[3-
(4-xyanophenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoyl]pyrolidin-3-yl]cacbamat.

Budc 3
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Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]
benzoyl]pyrolidin-3-yl]Jcacbamat (150 mg) thu dugc ¢ bude 2 trén day duoc hoa tan
trong TFA (10 mL), va qua trinh phan tmg dugc xac nhén bang LCMS, sau d6 dugc cd
trong chan khong. Phin cin duoc tinh ché bang HPLC pha dao (pha dong:

nuéc/axetonitril) dé thu duge hop cht néu & d& muc.

Vi du 21: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(2-flo-4-metyl-phenyl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 17 duoc 13p lai bang cach stt dung axit (2-
flo-4-metyl-phenyl)boronic thay cho axit p-tolyl boronic dé thu duoc hop chét néu & dé

muc.

Vi du 22: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Budéce 1

Tert-butyl 3-brom-4-clo-benzoat (1,00 g) thu dugc & vi du 1 (Bude 1) duge hoa
tan trong 1,4-dioxan (8,6 mL). O nhiét dd trong phong, axit (4-xyano-3-flo-
phenyl)boronic (509 mg), Pd(PPhs)s (119 mg), va dung dich nuéc Na,CO3 2M (4,3 mL)
dugce thém vao hdn hop, va dung dich phan tng dugc khudy trong binh phan ung vi
song & 120°C trong 30 phut. Dung dich phan tng duoc loc, va dung méi duge chung
cét. Phin cin dugc tinh ché bing sic ky cot silica gel (pha dong: hexan/etyl axetat) dé
thu dugc tert-butyl 4-clo-3-(4-xyano-3-flo-phenyl)benzoat.

Budc 2

Tert-butyl 4-clo-3-(4-xyano-3-flo-phenyl)benzoat (1.00 g) thu duge & bude 1 trén
day dugc hoa tan trong 1,4-dioxan (15 mL). O nhiét do trong phong, 2-[2-flo-4-(2-
metoxyetyl)phenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,69 g) thu dugc & vi du 20
(Buéc 1), Pd(dba), (138 mg), trikali phosphat (1,28 g), va dung dich chtra PCys 1M
trong THF (0,30 mL) dugc thém vao hdn hop, va dung dich phan tmg duoc khudy trong
binh phén mg vi séng & 160°C trong 30 phut. Sau khi thém cloform, chét khong tan
duoc loc, va dung moi dugce chung cAt. Phin cin dugc tinh ché bang sic ky cot silica
gel (pha dong: hexan/etyl axetat), va dung mdi dugc chung cAt. Phén cin dugc hoa tan

trong TFA (2 mL), va dung moi dugc chung cét. Etyl axetat duoc thém vao, va hdn hop
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duoc rira bang nudc va sau d6 bang nuéc mudi bdo hoa. Sau khi 16p hitu co duge 1am
kho bang natri sulfat khan, dung mdi dugc chung cit dé thu duoc axit 3-(4-xyano-3-flo-

phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoic.
Budc 3

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoic (10
mg) thu dugc & budc 2 trén day, tert-butyl N-[(3-endo)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat (5,8 mg), va HATU (19 mg) duoc hoa tan trong THF (0,5 mL). O nhiét
do trong phong, TEA (0,007 mL) dwoc thém vao, sau d6 duge khudy & 50°C qua dém.
Dung dich phan tng dugc ¢d trong chén khong, va dung mdi duge chung cit. Phin
cin duoc tinh ché bang sic ky cdt silica gel (pha dong: hexan/etyl axetat) dé thu duoc
tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-
metoxyetyl)phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 4

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)
phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (10,9 mg) thu dugc ¢ bude 3
trén ddy dugc hoa tan trong TFA (0,3 mL), va qué trinh phan ng dugc xdc nhan bang
LCMS, sau d6 duogc cd trong chan khong. Phan cin dugc tinh ché bang HPLC pha dio

(pha dong: nude/axetonitril) @& thu dugc hop chét néu & d& muc.

Vi du 23: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(6-
flo-1-metyl-indol-5-yl)phenyl]-2-flo-benzonitril

Bude 1

Tert-butyl N-[(3-ex0)-8-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat (270 mg) thu dugc & vi du 18 (Budc 1) duoc hoa tan trong
1,4-dioxan (2,8 mL). O nhiét d trong phong, Pd(OAc): (2,5 mg), KOAc (164 mg),
bis(pinacolato)diboron (283 mg), va Silica-SMAP (4,6 mg) duoc thém vao, sau do duge
khudy & 150°C qua dém. Hon hop duge cho di qua tdm Celite, va chit loc dwoc cd trong
chan khong. Phin cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat) dé thu dugc tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 2
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Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (10 mg) thu dugc
& budce 1 trén day, 5-brom-6-flo-1-metyl-indol (4,8 mg), va PAClx(dppf) (0,71 mg) dugc
tao huyén phu trong 1,4-dioxan (0,5 mL). O nhiét do trong phong, trikali phosphat (11
mg) dugc thém vao, sau doé dugc khudy & 125°C trong 45 phut. Sau khi dung dich phan
ung dugc loc, dung mdi duge chung cit dé thu duogc tert-butyl N-[(3-ex0)-8-[3-(4-
xyano-3-flo-phenyl)-4-(6-flo-1-metyl-indol-5-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-

yl]cacbamat.
Bude 3

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-indol-5-
yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (8 mg) thu dugc & bude 2 trén
day duoc hoa tan trong TFA (0,3 mL), va qua trinh phan tmg duoc xac nhén bing
LCMS, sau d6 duoc ¢d trong chan khéng. Phan cin dugc tinh ché bang HPLC pha dio

(pha ddng: nudc/axetonitril) dé thu dugc hop chét néu & d& muc.

Vi dy 24: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(6-
flo-1-metyl-indazol-5-yl)phenyl]-2-flo-benzonitril

Budce 1

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]Jcacbamat (10 mg) thu duoc
& vi du 23 (Buéce 1) dugce hoa tan trong 1,4-dioxan (0,5 mL). O nhiét d6 trong phong, 5-
brom-6-flo-1-metyl-indazol (4,8 mg), PdCl(dppf) (0,71 mg), va trikali phosphat (11
mg) dugc thém vao, va hdn hop duge khudy trong binh phéan tmg vi séng & 125°C trong
45 phut. Dung dich phan Gng dugc loc, va dung moi dugc chung cit dé thu dugc tert-
butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-indazol-5-yl)benzoyl]-
8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-indazol-5-

yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (15 mg) thu dugc & budc 1 trén

day duoc hoatan trong TFA (0,3 mL), va qua trinh phén ing dugc xac nhén bang LCMS,
sau d6 duge cd trong chan khong. Phan cin duge tinh ché bing HPLC pha d4o (pha
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dong: nudc/axetonitril) dé thu duge hop chét néu & dé muc.

Vi du 25: Téng hop 4-[5-[(3S)-3-amino-3-metyl-pyrolidin-1-cacbonyl]-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Bude 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoic (10
mg) thu duogc ¢ vi du 22 (Budc 2) va tert-butyl N-[(3S)-3-metylpyrolidin-3-yl]
cacbamat (5,1 mg) dugc hoa tan trong THF (0,5 mL). O nhiét d6 trong phong, TEA
(0.011 mL) va HATU (19 mg) dugc thém vao, sau 6 dugc khudy & 50°C qua dém.
Dung dich phan ttng dugc ¢6 trong chin khong, va dung moi duge chung cét dé thu
dugc tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]
benzoyl]-3-metyl-pyrolidin-3-yl]cacbamat.

Buéce 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)
phenyl]benzoyl]-3-metyl-pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budc 1 trén day
duoc hoa tan trong TFA (0,3 mL), va qué trinh phan tng dugc x4c nhin bang LCMS,
sau d6 dugc cd trong chan khong. Phéan cin dugc tinh ché bang HPLC pha d4o (pha
dong: nudc/axetonitril) d& thu duoc hop chét néu & d& muc.

Vi du 26: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-
flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril
Bude 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoic (10
mg) thu dugc ¢ vi du 22 (Budc 2), va tert-butyl N-[(3-ex0)-8-azabixyclo[3.2.1]octan-
3-yl]cacbamat (5,8 mg) dugc hoa tan trong THF (0,5 mL). O nhiét d6 trong phong,
TEA (0,011 mL) va HATU (19 mg) duoc thém vao, sau d6 dugc khudy & 50°C qua
dém. Dung dich phan trng dugc c6 trong chan khong, va dung moi dugce chung cht dé
thu dugc tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)
phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)

phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (15 mg) thu dugc & bude 1
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trén ddy duoc hoa tan trong TFA (0,3 mL), va qua trinh phan ing dugc xac nhéan bang
LCMS, sau d6 dugc cd trong chan khong. Phdn cdn duge tinh ché bang HPLC pha dao

(pha dong: nudc/axetonitril) dé thu dugc hop chit néu & d muc.

Vi du 27: Téng hop 4-[5-(3,8-diazabixyclo[3.2.1]octan-8-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 4 trong vi du 22 duoc lap lai bing cach str dung axit tert-
butyl 3,8-diazabixyclo[3.2.1]octan-3-cacboxylic thay cho tert-butyl N-[(3-endo)-8-

azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 28: Tong hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-
flo-4-(2-hydroxy-2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril

Budce 1

Metyl 2-(4-brom-3-flo-phenyl)axetat (500 mg) dugc hoa tan trong THF (2,2 mL).
0 -30°C, dung dich chita MeMgBr 3M trong éte (5,40 mL) dugc thém ting giot vao
hén hop, sau d6 dugc khudy & nhiét do trong phong qua dém. Dung dich phan Gmg dugc
cho vao dung dich nudc amoni clorua, etyl axetat dugc thém vao, va hdn hop duge rira
bing nudc va sau d6 bang nudc mudi bao hoa. Sau khi 16p hitu co dugc 1am kho bang
natri sulfat khan, dung moi dugc chung cht. Phan can dugc tinh ché bang sic ky cot
silica gel (pha dong: etyl axetat’/hexan = 10% — 50%) dé thu duogc 1-(4-brom-3-flo-
phenyl)-2-metyl-propan-2-ol.

Budc 2

Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (68 mg) thu dugc
& vi du 23 (Budce 1), 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol (107 mg) thu duoc
& bude 1 trén day, va Pd(PPhs)s (6,42 mg) dugc tao huyén phu trong 1,4-dioxan (0,93
mL). O nhiét do trong phong, dung dich nuéc Na,COs3; 2M (0,46 mL) dugc thém vao,
sau d6 duoc khudy & 125°C trong 45 phut. Sau khi dung dich phan tng dugc loc, dung
mdi dugc chung cét dé thu dugce tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-
[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-

yl]cacbamat.
Budc 3
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Tert-butyl N-[(3-ex0)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-
metyl-propyl)phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]Jcacbamat (90 mg) thu
duogc & bude 2 trén day duge hoa tan trong TFA (0,3 mL), va qud trinh phén tng dugc
x4c nhan bing LCMS, sau d6 dugc co trong chin khong. Phin cin dugc tinh ché bing
HPLC pha dao (pha dong: nudc/axetonitril) @8 thu duoc hop chét néu & d& muc.

Vi dy 29: Tong hop 4-[5-[(3 S)-3-amin0pyrolidin—1-cacbonyl]-2-[4-(hydroxymetyl)
phenyl]phenyl]benzonitril

Budce 1

[4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]Jmetanol (500 mg) va
DMAP (26 mg) dugc hoa tan trong THF (7,1 mL), sau do bd sung thém TEA (0,74
mL). O nhiét do trong phong, axetylclorua (0,23 mL) dugc thém vao, sau d6 dugc
khudy trong 1 gi®. Etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira bang
nude va tiép d6 bang nude mudi bao hoa. Sau khi 16p hiru co duge 1am khod bang natri
sulfat khan, dung méi duoc chung cét. Phan cin dugc tinh ché bang séc ky cdt silica
gel (pha dong: hexan/etyl axetat) dé thu duoc [4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]metyl axetat.

Budc 2

Tert-butyl N-[(3S)-1-[4-clo-3-(4-xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat
(100 mg) thu dugc & vi du 9 (Bude 2) va [4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]metyl axetat (130 mg) thu dugc & budc 1 trén ddy dugc hoa tan trong 1,4-
dioxan (1,2 mL). O nhiét d6 trong phong, Pd(dba), (6,8 mg), trikali phosphat (100 mg),
va dung dich chira PCy3 1M trong THF (0,02 mL) duoc thém vao, va hdn hop duge
khudy trong binh phan tng vi séng & 160°C trong 1 gi¢. Dung dich phan tmg dugc loc
qua NH-silica gel, va dung mdi chira chét loc duge chung c4t. Phan cin dugc tinh ché
bang sic ky cdt silica gel (pha dong: etyl axetat/hexan = 30% — 100%) dé thu dugc [4-
[4-[(3S)-3-(tert-butoxycacbonylamino)pyrolidin-1-cacbonyl]-2-(4-xyanophenyl)
phenyl]phenyl]metyl axetat.

Budce 3
[4-[4-[(3S)-3-(tert-butoxycacbonylamino)pyrolidin-1-cacbonyl]-2-(4-
xyanophenyl)phenyl]phenyl]metyl axetat (100 mg) thu dugc & budce 2 trén day dugc
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hoa tan trong MeOH (2 mL). O nhiét do trong phong, K2CO3 (65 mg) dugc thém vao,
sau d6 duoc khudy & nhiét do trong phong trong 30 phit. Cloform dugc thém vao, hdn
hop duge rira tuin tu bang dung dich nuéc amoni clorua bdo hoa va nudéce mubi bio
hoa, va dugc 1am kho bing natri sulfat khan, va dung mdi dugc chung cit. Phan cin
duge tinh ché bing sic ky cot silica gel (pha dong: etyl axetat/hexan = 40% — 100%)
dé thu dugc tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-[4-(hydroxymetyl)
phenyl]benzoyl]pyrolidin-3-yljcacbamat.

Budc 4

Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4- [4-(hydroxymetyl)phenyl]benzoyl]
pyrolidin-3-yl]cacbamat (15 mg) thu duoc & budce 3 trén ddy dugc hoa tan trong TFA
(0,3 mL), va qua trinh phan ing dugc xdc nhin bang LCMS, sau d6 dugc cd trong chan
khong. Phan cin duge tinh ché bang HPLC pha d4o (pha dong: nudc/axetonitril) dé thu

duoc hop chat néu & dé muc.

Vi du 30: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-metoxyetyl)
phenyl]phenyl]benzonitril

Buodc 1

1-brom-4-(2-metoxyetyl)benzen (450 mg) duogc hoa tan trong 1,4-dioxan (5,2
mL). Sau d6, bis(pinacolato)diboron (797 mg), KOAc (411 mg), va PdClz(dppf) (77 mg)
dugce thém vao, sau do dugce khuéy & 90°C qua dém. Etyl axetat dugc thém vao, hdn
hop dugc cho di qua tAm Celite, va chét loc duge rira bang nudc va tiép d6 bang nudc
mudi bo hoa. Sau khi 16p hitu co dugce 1am kho bang natri sulfat khan, dung moi dugc
chung cét. Phan cin dugc tinh ché bang sic ky cot silica gel (pha dong: etyl axetat/hexan
= 2% — 20%) dé thu dugc 2-[4-(2-metoxyetyl)phenyl]-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan.
Buéce 2

Tert-butyl N-[(3S)-1-[4-clo-3-(4-xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat
(300 mg) thu duge & vi du 9 (Bude 2) va 2-[4-(2-metoxyetyl)phenyl]-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (369 mg) thu dugc & budce 1 trén ddy dugc hoa tan trong 1,4-dioxan
(2 mL). O nhiét do trong phong, Pd(dba), (32 mg), trikali phosphat (300 mg), va dung
dich chira PCy3 IM trong THF (0,07 mL) dugc thém vao, va hdn hop duoc khudy trong
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binh phan tmg vi séng & 160°C trong 45 phit. Dung dich phan tmg dugc cho di qua tAm
Celite, va dung mdi chira chét loc dugc chung cAt. Phan can dugce tinh ché bang HPLC
pha dédo (pha ddng: nudc/axetonitril) dé thu dugc tert-butyl N-[(3S)-1-[3-(4-
xyanophenyl)-4-[4-(2-metoxyetyl)phenyl]benzoyl]pyrolidin-3-yl]cacbamat.

Budce 3

Tert-butyl  N-[(3S)-1-[3-(4-xyanophenyl)-4-[4-(2-metoxyetyl)phenyl]benzoy]]
pyrolidin-3-yljcacbamat (15 mg) thu dugc & bude 2 trén day dugc hoa tan trong TFA
(0,3 mL), va qua trinh phan tng dugc xdc nhén bang LCMS, sau d6 dugc cd trong chan
khong. Phén cin dugce tinh ché biang HPLC pha d4o (pha dong: nudc/axetonitril) dé thu
dugce hop chét néu & dé muc.

Vi du 31: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxyetyl)
phenyl]phenyl]benzonitril

Quy trinh & bude 1 dén 4 trong vi du 29 duoc 13p lai bang cach sir dung 2-[4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]etanol thay cho [4-(4.4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylJmetanol d8 thu dugc hop chit néu & aé
muc.

Vi du 32: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(3-hydroxypropyl)
phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 4 trong vi du 29 dugc l3p lai bang cach st dung 3-[4-
(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]propan-1-ol thay cho [4-(4.4.5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylJmetanol d8 thu dugc hop chit néu & d& muc.
Vi du 33: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-[ 1-(hydroxymetyl)
xyclopropyl]phenyl]phenyl]benzonitril

Quy trinh & budce 1 dén 5 trong vi du 9 dugc 13p lai bang cach str dung (1-(4-
bromphenyl)xyclopropyl)metanol thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc
hop chéit néu & dé muc.

Vi du 34: Toéng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxy-2-
metyl-propyl)phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 9 duogc lap lai bang cach sit dung 1-(4-

bromphenyl)-2-metylpropan-2-ol thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc
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hop chat néu & dé muc.

Vi du 35: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxy
propoxy )phenyl]phenyl]benzonitril

Budc 1

Quy trinh & budce 1 trong vi du 12 dugc lap lai béng cach st dung axit (4-
benzyloxyphenyl)boronic thay cho axit 4-metyl-2-nitrophenylboronic pinacol este aé
thu dugce tert-butyl N-[(3S)-1-[4-(4-benzyloxyphenyl)-3-(4-xyanophenyl)benzoyl]
pyrolidin-3-yl]cacbamat.

Budc 2

Tert-butyl N-[(3S)-1-[4-(4-benzyloxyphenyl)-3-(4-xyanophenyl)benzoyl]
pyrolidin-3-yl]cacbamat (800 mg) thu dugc ¢ budce 1 trén ddy va paladi hydroxit-
cacbon (160 mg) dugc tao huyén phi trong EtOH (20 mL), va sy thé hydro duoc thuc
hién, sau d6 hdn hop nay dwoc khudy & nhiét do trong phong trong 6 gid. Dung dich
phan ung dugc cho di qua tdm Celite, va dung méi duogc chung cAt. Phan can dugc
tinh ché bang séc ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl
N-[(3S)-1-[3-(4-xyanophenyl)-4-(4-hydroxyphenyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budc 3

Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-(4-hydroxyphenyl)benzoy]]
pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budce 2 trén diy dugc hoa tan trong DMF
(0,5 mL). O nhiét @6 trong phong, K2COs (6,4 mg) va 2-metyloxirane (5,4 mg) dugc
thém vao hdn hop nay, sau d6 dugc khudy & 120°C trong 2 gio. Etyl axetat duge thém
vao hdn hop, hdn hop tao thanh dugc rira bing nude va tiép d6 bang nuwdc mudi bio
hoa, va dugce 1am kho bing natri sulfat khan, va dung méi dugc chung cAt. Phan cin
duoc tinh ché bang sic ky cdt silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-
butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-[4-(2-hydroxypropoxy)phenyl]benzoyl]
pyrolidin-3-yl]cacbamat.

Budc 4

Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-[4-(2-hydroxypropoxy)phenyl]
benzoyl]pyrolidin-3-yl]cacbamat (15 mg) thu dugc & bude 3 trén ddy dugc hoa tan
trong TFA (0,3 mL), va qué trinh phan tng dugc xdc nhin bang LCMS, sau d6 dugc
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¢d trong chén khong. Phin cin duoc tinh ché bang HPLC pha d4o (pha dong:

nude/axetonitril) dé thu dwge hop chit néu & dé muc.

Vi du 36: Tbéng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2-flo-4-metyl-
phenyl)phenyl]-2-flo-benzonitril

Quy trinh & buée 1 dén 3 trong vi du 16 duoc 13p lai bang cach st dung axit (2-
flo-4-metyl-phenyl)boronic thay cho axit p-tolyl boronic d& thu dugc hop chét néu ¢ dé

muc.

Vi du 37: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-hydroxy-2-
metyl-propyl)phenyl]phenyl]-2-flo-benzonitril

Budc 1

Tert-butyl N-[(3S)-1-[4-clo-3-(4-xyano-3-flo-phenyl)benzoyl]pyrolidin-3-
yl]Jcacbamat (4 g) thu dugc & vi du 16 (Budce 1) dugce hoa tan trong 1,4-dioxan (45
mL). O nhiét do trong phong, Pd(OAc), (0,40 g), KOAc (2,7 g), bis(pinacolato)
diboron (4,6 g), va Silica-SMAP (0,72 g) dugc thém vao hdn hop nay, sau d6 duge
khudy & 150°C trong 18 gid. Dung dich phan tng dugc loc, va dung méi duge chung
cét. Phan can duoc tinh ché bang séc ky cot silica gel (pha dong: hexan/etyl axetat) aé
thu dugc tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat.

Budc 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]Jcacbamat (30 mg) thu dugc & bude 1 trén
day va 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol (28 mg) thu duogc & vi du 28
(Budc 1) duge hoa tan trong 1,4-dioxan (0.8 mL). O nhiét d6 trong phong, Pd(PPhs)s
(3,2 mg) va dung dich nuéc NaxCOs3 2M (0,4 mL) duge thém vao, va hdn hgp nay
duoc khudy trong binh phan tng vi séng & 120°C trong 30 phut. Dung dich phan tmg
duoc loc, va dung moi duoc chung cét. Etyl axetat duoc thém vao hdn hop nay, hdn
hop tao thanh dugc rira bang nude va tiép d6 bang nude mudi béo hoa, va duge lam
kho bang natri sulfat khan, va dung moi duge chung cat. Phan cin dugc tinh ché bé“lng
sic ky cot silica gel (pha dong: cloform/metanol) d& thu dugc tert-butyl N-[(3S)-1-[3-
(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]benzoyl]
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pyrolidin-3-yljcacbamat.
Budce 3

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]benzoyl]pyrolidin-3-yl]cacbamat (20 mg) thu dugc ¢ bude 2 trén day
dugc hoa tan trong MeOH (1 mL). O nhiét d trong phong, dung dich nuée HCI 12M
(1 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong trong 30 phat. Dung
dich phan ing dugc trung hoa bang cach bd sung thém nude (1 mL) va dung dich nude
natri hydroxit 2M (6 mL). Cloform dugc thém vao hdn hop, hdn hgp nay duge ria bing
nudc va sau do bé’mg nudc mudi bo hoa, va duge 1am kho b%mg natri sulfat khan. Sau
do, dung mdi dugce chung cit dé thu duoc hop chét néu & dé muc.
Vi du 38 Tbng hop 2-flo-4-[2-[2-flo-4-(2-metoxyetyl)phenyl]-5-(9-oxa-2,6-
diazaspiro[3.5]nonan-2-cacbonyl)phenyl]benzonitril

Quy trinh & budce 1 dén 4 trong vi du 22 duoc lip lai bang cach str dung axit tert-
butyl 9-oxa-2,6-diazaspiro[3.5]nonan-6-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat d8 thu duoc hop chét néu & dé muc.
Vi du 39: Téng hop 4-[5-(2,3,3a,4,6,6a-hexahydro-1H-pyrrolo[3,4-c]pyrole-5-
cacbonyl)-2-[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugc 13p lai bang cach sir dung axit tert-
butyl 2,3,3a,4,6,6a-hexahydro-1H-pyrrolo[3,4-c]pyrole-5-cacboxylic thay cho tert-
butyl N-[(3-endo)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dwoc hop chét néu &

dé muc.

Vi du 40: 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxy-2-metyl-
propyl)phenyl]phenyl]-2-ﬂo-benzdnitri1

Quy trinh & budce 1 dén 3 trong vi du 37 dugc lip lai bang cach st dung 1-(4-
bromphenyl)-2-metylpropan-2-ol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-

ol dé thu dugc hop chit néu ¢ dé& muc.

Vi du 41: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril

Buéce 1

-78-



34521

Tert-butyl 4-clo-3-(4-xyano-3-flo-phenyl)benzoat (300 mg) thu duge ¢ vi du 22
(Budc 1) duge hoa tan trong 1,4-dioxan (5 mL). O nhiét do trong phong, Pd(OAc): (40
mg), KOAc (300 mg), bis(pinacolato)diboron (500 mg), va Silica-SMAP (50 mg) dugc
thém vao, sau d6 dugc khudy & 100°C trong 26 gid. Dung dich phan tmg dugc loc, va
dung mdi dwoc chung cit. Phan cin dugce tinh ché bang sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu duogc tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoat.

Budc 2

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (100 mg) thu dugc & bude 1 trén ddy duoc hoa tan trong DCM (1,2 mL). 0
nhiét do trong phong, TFA (1,00 mL) duge thém vao, sau d6 dugc khqu & nhiét do
trong phong trong 30 phut. Dung dich phan tng dugc cd trong chan khong, va dung moi
duoc chung cét. Cloform duge thém vao, hdn hop dugc ria bang nude va dugce lam kho
bang natri sulfat khan, va dung méi dugc chung c4t dé thu duoc axit 3-(4-xyano-3-flo-

phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzoic.
Budc 3

Axit 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoic (500 mg) thu duge & budce 2 trén day va tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat (308 mg) dugc hoa tan trong THF (4,5 mL). O
nhiét do trong phong, TEA (0,57 mL) va HATU (1 g) dugc thém vao, sau d6 dugc
khudy & 50°C trong 1 gid. Dung dich phan tmg dugc cd trong chin khong, va phan cin
dugc tinh ché biang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budc 4

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (30 mg) thu dugc
& bude 3 trén day va 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol (19 mg) thu duoc &
vi du 28 (Buéc 1) duoc hoa tan trong 1,4-dioxan (0,5 mL). O nhiét d trong phong,
Pd(PPhs)4 (18 mg) va dung dich nudc NaxCO3 2M (0,3 mL) dugce thém vao, va hdn hop

duoc khudy trong binh phan tng vi séng & 120°C trong 30 phut. Chét ndi trén bé mat
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ctia dung dich phan {mg dugc thu gom va loc qua NH-silica gel, va dung moéi duge
chung cit dé thu duoc tert-butyl-N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-
(2-hydroxy-2-metyl-propyl)phenyl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Budce 5

Tert-butyl-N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-
metyl-propyl)phenyl]benzoyl]-8-azabixyclo[3.2.1]Joctan-3-yl]Jcacbamat (15 mg) thu
dugce & bude 4 trén day dugc hoa tan trong MeOH (0,5 mL). O nhiét do trong phong,
dung dich nu¢e HCI 12M (0,5 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong
phong trong 30 phut. Sau do, nudc va dung dich nudc natri hydroxit 2M (3mL) duge
thém vao, va hdn hop dugc phéan bd vao va chiét bang cloform. Sau khi 16p hitu co duoc
1am khé bing natri sulfat khan, dung moi dugc chung ct. Phan can dugc tinh ché bang

HPLC pha dao (pha dong: nuéc/axetonitril) dé thu duoc hop chét néu & dé muc.

Vi du 42: Téng hop 4-[5-[(3S)-3-(metylamino)pyrolidin-1-cacbonyl]-2-(p-tolyl)
phenyl]benzonitril

Quy trinh & bude 1 dén 5 trong vi du 1 dugc ldp lai b%lng cach st dung (S)-tert-
butyl metyl(pyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-

yl]cacbamat dé thu dugc hop chét néu & dé myc.

Vi dy 43: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbony!]-2-(4-benzyloxyphenyl)
phenyl]benzonitril

Quy trinh & buéc 1 dén 5 trong vi du 9 duge lap lai bang cach st dung 1-
(benzyloxy)-4-brombenzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc hop
chét néu & d& muc.

Vi du 44: Téng hop 1-[4-[4-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-xyanophenyl)
phenyl]phenyl]-N-phenyl-xyclopropancacboxamit

Quy trinh & budc 1 dén 5 trong vi du 9 dugce lap lai bang cach sir dung 1-(4-
bromphenyl)-N-phenylxyclopropancarboxamit thay cho 1-brom-2-clo-4-metyl-benzen
@& thu dugc hop chét néu & dé muc.

Vi du 45: Téng hop 2-[4-[4-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-xyanophenyl)
phenyl]phenyl]etyl axetat

Budce 1
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Quy trinh & budce 1 trong vi du 29 dugc ldp lai bang cach st dung 2-(4-(4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)etanol thay cho [4-(4,4,5,5-tetramety]-
1,3,2-dioxaborolan-2-yl)phenylmetanol dé thu dwoc 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenetyl axetat.

Budc 2

Quy trinh & bude 1 dén 2 trong vi du 12 dwgc lap lai bang cach sir dung 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenetyl axetat thu dugc & bude 1 trén day thay cho

axit 4-metyl-2-nitrophenylboronic pinacol este dé thu duoc hop chit néu ¢ dé muc.

Vi du 46: Toéng hop 4-[2-[4-(2-hydroxyetyl)phenyl]-5-[(3S)-3-(metylamino)pyrolidin-
1-cacbonyl]phenyl]benzonitril

Budce 1

Quy trinh & budc 1 dén 5 trong vi du 1 duoc l3p lai béng cach st dung 4-(4.4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenetyl axetat thu dugc & vi du 45 (Budc 1) thay
cho axit p-tolyl boronic, va st dung (S)-tert-butyl metyl(pyrolidin-3-yl)cacbamat thay
cho tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dugc 2-[4-[2-(4-xyanophenyl)-4-
[(3S)-3-(metylamino)pyrolidin-1-cacbonyl]phenyl]phenyl]etyl axetat.

Budc 2

Quy trinh & budc 3 trong vi du 29 duge lip lai bang cach st dung 2-[4-[2-(4-
xyanophenyl)-4-[(3S)-3-(metylamino)pyrolidin-1-cacbonyl]phenyl]phenyl]etyl axetat
thu dugc & budce 1 trén day thay cho [4-[4-[(3S)-3-(tert-butoxycacbonylamino)
pyrolidin-1-cacbonyl]-2-(4-xyanophenyl)phenyl]phenyl]metyl axetat dé thu dugc hop

chét néu & dé muc.
Vi du 47: Tong hop 4-[2-[4-(2-metoxyetyl)phenyl]-5-[(3S)-3-(metylamino)pyrolidin-1-
cacbonyl]phenyl]benzonitril

Buéc 1

Quy trinh & bude 1 dén 5 trong vi du 1 duoc lap lai bang cach sir dung axit (4-(2-
metoxyetyl)phenyl)boronic thay cho axit p-tolyl boronic, va sir dung (S)-tert-butyl
metyl(pyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé

thu dugc hop chét néu ¢ @& muc.
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Vi du 48: Téng hop 4-[5-[(3S)-3-(dimetylamino)pyrolidin-1-cacbonyl]-2-[4-[1-
(hydroxymetyl)xyclopropyl]phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 4 trong vi du 1 dugce 13p lai bang cach str dung axit [4-[1-
(hydroxymetyl)xyclopropyl]phenyl]boronic thay cho axit p-tolyl boronic, va st dung
(S)-N,N-dimetylpyrolidin-3-amin thay cho tert-butyl N-[(3S)-pyrolidin-3-ylJcacbamat
dé thu dugc hop chit néu & d& muc.
Vi du 49: Tng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(3-flo-4-metyl-
phenyl)phenyl]benzonitril

Quy trinh & bude 1 dén 2 trong vi du 12 dugc 13p lai bang cach sir dung axit (3-
flo-4-metyl-phenyl)boronic thay cho axit 4-metyl-2-nitrophenylboronic pinacol este dé
thu dugc hop chit néu & dé muc.
Vi du 50: Tng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-clophenyl)phenyl]
benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 duoc lip lai bang cach str dung 1-brom-
4-clo-benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop chit néu & dé muc.
Vi du 51: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-bromphenyl)
phenyl]benzonitril

Quy trinh & bude 1 d&n 5 trong vi du 9 dwoc lip lai bing cach st dung 1,4-
dibrombenzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop chét néu & @&
muc.
Vi du 52: Téng hop 5'-((18,45)-2,5-diazabixyclo[2.2.1]heptan-2-cacbonyl)-4"-metyl-
[1,1":2',1"-terphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 1 duoc lap lai bang cach sir dung tert-butyl
(18S,4S)-2,5-diazabixyclo[2.2.1]heptan-2-cacboxylat thay cho tert-butyl N-[(3S)-
pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & dé muc.
Vi du 53: Téng hop 4-[2-[4-(2-aminoetyl)phenyl]-5-[(3S)-3-aminopyrolidin-1-
cacbonyl]phenyl]benzonitril

Budce 1
Tert-butyl N-[(3S)-1-[3-(4-xyanophenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (50 mg) thu dugc & vi du 9 (Budc
3) dugc hoa tan trong 1,4-dioxan (0,48 mL). O nhiét do trong phong, 2-(4-
bromphenyl)etanamin(29 mg), Pd(PPhs)s (3,4 mg), va dung dich nuéc Na,CO3 2M
(0,24 mL) duoc thém vao, va hdn hop dugce khudy trong binh phan tng vi séng &
120°C trong 30 phit. Phan cin dugc tinh ché bing séc ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu duogc tert-butyl N-[(3S)-1-[4-[4-(2-aminoetyl)phenyl]-3-(4-
xyanophenyl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3S)-1-[4-[4-(2-aminoetyl)phenyl]-3-(4-xyanophenyl)benzoyl]
pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budce 1 trén ddy duoc hoa tan trong TFA
(0,3 mL), va qua trinh phan tng dugc xéc nhin bang LCMS, sau d6 duge co trong
chan khong. Phin cin dugc tinh ché bing HPLC pha d&o (pha dong: nudc/axetonitril)

& thu duoc hop chat néu & d& muc.

Vi du 54: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-iodophenyl)phenyl]

benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 duge lap lai bang cach st dung 1,4-

diiodobenzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop chét néu & dé& muc.

Vi du 55: Téng hop N-[2-[4-[4-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-
xyanophenyl)phenyl]phenyl]etyl]axetamit

Tert-butyl N-[(3S)-1-[4-[4-(2-aminoetyl)phenyl]-3-(4-xyanophenyl)benzoyl]
pyrolidin-3-yl]cacbamat (15 mg) thu duge & vi du 53 (Budc 1) dugc hoa tan trong
THEF. O nhiét d6 trong phong, TEA (0,02 mL) va sau d6 axetylclorua (4,6 mg) dugc
thém vao, sau d6 dugc khudy & nhiét do trong phong trong 1 gid. TFA dugc thém vao
cht can, va qué trinh phan tng dugc xac nhan bing LCMS, sau d6 dugc cd trong chan
khong. Phan can dugce tinh ché bang HPLC pha do (pha dong: nudc/axetonitril) dé

thu dugc hop chét néu & @& muc.

Vi du 56: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-propylphenyl)
phenyl]benzonitril

Quy trinh & bude 1 dén 2 trong vi du 12 duoc l3p lai béng cach st dung axit (4-

propylphenyl)boronic thay cho axit 4-metyl-2-nitrophenylboronic pinacol este dé thu
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dugc hop chét néu & dé muc.
Vi du 57: Tng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2-naphtyl)phenyl]
benzonitril

Quy trinh & budc 1 d&n 2 trong vi du 12 duge lap lai bing céach sir dung axit 2-
naphtyl boronic thay cho axit 4-metyl-2-nitrophenylboronic pinacol este dé thu duoc
hop chat néu & dé muc.
Vi du 58: Tong hop 4-[2-[4-[1-(hydroxymetyl)xyclopropyl]phenyl]-5-[(3S)-3-
(metylamino)pyrolidin-1-cacbonyl]phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 1 dugc lap lai bang cach st dung axit [4-
[1-(hydroxymetyl)xyclopropyl]phenyl]boronic thay cho axit p-tolyl boronic, va su
dung (S)-tert-butyl metyl(pyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-
pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & dé muc.
Vi du 59: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-[(1-hydroxy
xyclopropyl)metyl]phenyl]phenyl]benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 dugc lap lai bang cach s dung 1-[(4-
bromphenyl)metyl]xyclopropanol thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc
hop chit néu & d& muc.
Vi du 60: Tong hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-metylprop-1-
enyl)phenyl]phenyl]benzonitril

Quy trinh & buée 1 d&én 5 trong vi du 9 duoc 1ap lai béng cach stir dung 1-brom-
4-(2-metylprop-1-enyl)benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop
chét néu & @& muyc.
Vi du 61: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(3-hydroxy-3-
metyl-butyl)phenyl]phenyl]benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 duogc ldp lai bang cach st dung 4-(4-
bromphenyl)-2-metyl-butan-2-ol thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc
hop chit néu & dé muc.
Vi du 62: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-[2-(1-hydroxy
xyclopropyl)etyl]phenyl]phenyl]benzonitril
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Quy trinh & budce 1 dén 5 trong vi du 9 dugc lap lai bang cach st dung 1-[2-(4-
bromphenyl)etyl]xyclopropanol thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc
hop chéit néu & dé muc.

Vi du 63: Toéng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxyetyl)
phenyl]phenyl]-2-flo-benzonitril

Quy trinh & buéc 1 dén 3 trong vi du 37 duoc lip lai bang cach st dung 2-(4-
bromphenyl)etanol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu dugc
hop chét néu & @& muyc.

Vi du 64: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-hydroxy-2-
metyl-propyl)phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 9 duogce Lip lai bing cach sir dung 1-(4-brom-
3-flo-phenyl)-2-metyl-propan-2-ol thu dugc ¢ vi du 28 (Buéce 1) thay cho 1-brom-2-clo-
4-metyl-benzen dé thu duoc hop chit néu & d muc.

Vi du 65: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(3-hydroxy-3-
metyl-butyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 3 trong vi du 16 duoc lap lai bing cach st dung 2-metyl-
4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]butan-2-ol thay cho axit p-
tolyl boronic dé thu dwoc hop chét néu & d& muc.

Vi du 66: Tong hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[4-[1-
(metoxymetyl)xyclopropyl]phenyl]phenyl]benzonitril

Quy trinh & budc 1 dén 5 trong vi du 9 dwoc lap lai bang cach sir dung 1-brom-
4-[1-(metoxymetyl)xyclopropyl]benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu
dwoc hop chét néu & dé muc.

Vi du 67: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-[(1-
hydroxyxyclopropyl)metyl]phenyl]benzonitril
Budce 1

Metyl-2-(4-brom-3-flo-phenyl)axetat (500 mg) va titan isopropoxit (0,84 mL)

dugc hoa tan trong THF (SmL). O 0°C, dung dich chtra EtMgBr 3M trong dietyl éte (1,9

mL) duge thém ting giot vao hdn hop, sau d6 dugc khudy & nhiét do trong phong qua
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dém. Etyl axetat dugc thém vao, hdn hop duge rira bang nude va sau d6 bang nude mubi
bdo hoa, va duge 1am khd bing natri sulfat khan, va dung moi dugc chung c4t. Phan cin
duoc tinh ché bang sic ky ¢t silica gel (pha dong: hexan/etyl axetat) dé thu duoc 1-[(4-
brom-3-flo-phenyl)metyl]xyclopropanol.
Budc 2

Quy trinh & bu6e 1 dén 5 trong vi du 9 duogc Lip lai bang cach sit dung 1-[(4-
brom-3-flo-phenyl)metyl]xyclopropanol thu dugc & bude 1 trén day thay cho 1-brom-
2-clo-4-metyl-benzen dé thu dugc hop chit néu & d& muc.
Vi du 68: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-[1-(1-hydroxy
xyclopropyl)xyclopropyl|phenyl]phenyl]benzonitril
Buée 1

Quy trinh & bude 1 trong vi du 67 dugce lap lai bang cach st dung axit metyl 1-
(4-bromphenyl)xyclopropancacboxylic thay cho metyl-2-(4-brom-3-flo-phenyl)axetat
dé thu dugc 1-[1-(4-bromphenyl)xyclopropyl]xyclopropanol.
Budc 2

Quy trinh & bude 1 dén 5 trong vi du 9 duoc lap lai bang cach st dung 1-[1-(4-
bromphenyl)xyclopropyl]xyclopropanol thu dugc & bude 1 trén day thay cho 1-brom-
2-clo-4-metyl-benzen dé thu dugc hop chét néu & dé muc.
Vi du 69: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-metoxyetyl) ,
phenyl]phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 duoc lip lai bang cach st dung 2-[4-(2-
metoxyetyl)phenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan thu dugc & vi du 30 (Budce 1)
thay cho axit p-tolyl boronic dé thu dwgc hop chit néu & d& muc.

Vi du 70: Tdng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-
hydroxyetyl)phenyl]phenyl]benzonitril

Quy trinh & buéc 1 dén 5 trong vi du 9 duge lp lai bang cach st dung 2-(4-brom-
3-flo-phenyl)etanol thay cho 1-brom-2-clo-4-metyl-benzen dé thu duoc hop chit néu &
dé muc.

Vi du 71: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-
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metoxyetyl)phenyl]phenyl]benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 dugc lap lai béng cach s dung 1-brom-
2-flo-4-(2-metoxyetyl)benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop
chét néu & d& muc.

Vi du 72: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-hydroxy-1,1-
dimetyl-etyl)phenyl]phenyl]benzonitril

Quy trinh & bude 1 d&én 5 trong vi du 9 dugc 13p lai bang cach st dung 2-(4-
bromphenyl)-2-metyl-propan-1-ol thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc
hop chét néu & d& muc.

Vi du 73: Téng hop 4-[5-[(3 S)-3-aminopyrolidin-1-cacbonyl]-2-[4-(2-floetyl)phenyl]
phenyl]benzonitril

Quy trinh & bude 1 dén 5 trong vi du 9 duogc 13p lai béng cach str dung 1-brom-
4-(2-floetyl)benzen thay cho 1-brom-2-clo-4-metyl-benzen dé thu dugc hop chét néu &
dé muyc.

Vi du 74: Téng hop 4-[5-(2,7-diazaspiro[3.4]octan-7-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dwoc lap lai bang cach st dung axit tert-
butyl 2,7-diazaspiro[3.4]octan-2-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 75: Téng hop 4-[5-(2,8-diazaspiro[3.5]nonan-2-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 d&én 4 trong vi du 22 dugc lap lai bang cach st dung axit tert-
butyl 2,8-diazaspiro[3.5]nonan-8-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chit néu ¢ dé muc.

Vi du 76: Téng hop 4-[5-(2,7-diazaspiro[3.4]octan-7-cacbonyl)-2-[2-flo-4-(2-hydroxy-
2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & buéc 1 d&én 5 trong vi du 41 duge 1ap lai bang cach st dung axit tert-
butyl 2,7-diazaspiro[3.4]octan-2-cacboxylic thay cho tert-butyl N-[(3-endo)-8-

azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
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Vi du 77: Téng hop 4-[5-(2,8-diazaspiro[3.5]nonan-2-cacbonyl)-2-[2-flo-4-(2-hydroxy-
2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 5 trong vi du 41 duogc lap lai bang cach sir dung axit tert-
butyl 2,8-diazaspiro[3.5]nonan-8-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
Vi du 78: Téng hop 4-[5-(3,8-diazaspiro[4.5]decan-8-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril hydroclorua

Quy trinh & budc 1 dén 4 trong vi du 22 duogc 13p lai bang cach st dung axit tert-
butyl 3,8-diazaspiro[4.5]decan-3-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chit néu & dé muc.
Vi du 79: Téng hop 4-[5-(2,8-diazaspiro[3.5]nonan-8-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dwoc lap lai bing cach sit dung axit tert-
butyl 2,8-diazaspiro[3.5]nonan-2-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
Vi du 80: Téng hop 4-[5-(1,4-diazepan-1-cacbonyl)-2-[2-flo-4-(2-metoxyetyl)
phenyl]phenyl]-2-flo-benzonitril hydroclorua

Quy trinh & budc 1 dén 4 trong vi du 22 dwoc 1p lai bing cach st dung axit
tert-butyl-1,4-diazepan-1-cacboxylic thay cho tert-butyl N-[(3-endo)-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat dé thu duoc hop chét néu & dé muc.
Vi dy 81: Tong hop 4-[5-(3,7 -diazaspiro[3.4]octan-7-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugce lip lai bing cach sir dung axit
tert-butyl-3,7-diazaspiro[3.4]octan-3-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & d& muc.
Vi du 82: Téng hop 4-[5-[(18,4S)-2,5-diazabixyclo[2.2.1 ]heptan-2-cacbonyl]-2-[ 2-flo-
4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 duoc lap lai bing cach st dung axit tert-

butyl (18,4S)-2,5-diazabixyclo[2.2.1]heptan-2-cacboxylic thay cho tert-butyl N-[(3-
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endo)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
Vi du 83: Tong hop 4-[5-(3,7-diazaspiro[3.5]nonan-7-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]|phenyl]-2-flo-benzonitril

Quy trinh ¢ budc 1 dén 4 trong vi du 22 dugc 13p lai bang cach sir dung axit tert-
butyl 3,7-diazaspiro[3.5]nonan-3-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & d& muc.
Vi du 84: Tng hop 4-[5-(2,7-diazaspiro[3.5]nonan-2-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh ¢ budc 1 dén 4 trong vi du 22 duoc lap lai bing cach st dung axit tert-
butyl 2,7-diazaspiro[3.5]nonan-7-cacboxylic hydroclorua thay cho tert-butyl N-[(3-
endo)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chat néu & d& muc.
Vi du 85: Téng hop 4-[5-[(1R,4R)-2,5-diazabixyclo[2.2.1] heptan-2-cacbonyl]-2-[2-flo-
4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugc lap lai bing cach st dung axit tert-
butyl (1R,4R)-2,5-diazabixyclo[2.2.1]heptan-2-cacboxylic thay cho tert-butyl N-[(3-
endo)-8-azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu duoc hop chit néu & dé muc.
Vi du 86: Tong hop 2-flo-4-[2-[2-flo-4-(2-metoxyetyl)phenyl]-5-[(1S,4S)-5-metyl-2,5-
diazabixyclo[2.2.1]heptan-2-cacbonyl]phenyl]benzonitril

Quy trinh & bude 1 dén 4 trong vi du 22 dugc 13p lai bang cach sir dung
(18,4S)-2-metyl-2,5-diazabixyclo[2.2.1]heptan thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu duoc hop chit néu ¢ d&& muc.
Vi dy 87: Tong hop 2-flo-4-[2-[2-flo-4-(2-metoxyetyl)phenyl]-5-[(1R,4R)-5-metyl-2,5-
diazabixyclo[2.2.1]heptan-2-cacbonyl]phenyl]benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugc 13p lai bang cach sir dung
(1R,4R)-2-metyl-2,5-diazabixyclo[2.2.1]heptan thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chit néu & d& muc.
Vi du 88: Téng hop 4-[5-(3,8-diazabixyclo[3.2.1]octan-3-cacbonyl)-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 duoc lap lai bing cach st dung axit tert-
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butyl 3,8-diazabixyclo[3.2.1]octan-8-cacboxylic thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
Vi du 89: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1,3-benzothiazol-5-
yl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 16 dugc 13p lai bang cach sit dung axit 1,3-
benzothiazol-5-yl boronic thay cho axit p-tolyl boronic d8 thu dugc hop chit néu & dé

muc.

Vi du 90: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1-metylpyrazolo[3,4-
b]pyridin-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 dwgc 13p lai bang cach st dung axit (1-
metylpyrazolo[3,4-b]pyridin-5-yl)boronic thay cho axit p-tolyl boronic dé thu dugc hop
chét néu & dé muc.
Vi du 91: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1-metylbenzimidazol-
5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 37 dugce 13p lai bing cach sir dung 5-brom-
l-metyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu
dugc hop chét néu & @& muc.
Vi du 92: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1-metylindazol-5-
yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 dugc lap lai bang cach st dung axit (1-
metylindazol-5-yl)boronic thay cho axit p-tolyl boronic d& thu duoc hop chit néu & e

muc.
Vi du 93: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2-metylindazol-5-
yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 duoc lap lai b%lng cach st dung 2-metyl-
5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indazol thay cho axit p-tolyl boronic dé
thu dugc hop chét néu & dé muc.

Vi du 94: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-carbothioyl]-2-[2-flo-4-(2-
metoxyetyl)phenyl]phenyl]-2-flo-benzonitril
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Quy trinh & vi du 2 dugc 1dp lai béng cach str dung 4-[5-[(3S)-3-
aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-
benzonitril thu duoc & vi du 20 (Budce 3) thay cho 4-[5-[(3S)-3-aminopyrolidin-1-
cacbonyl]-2-(p-tolyl)phenyl]benzonitril d& thu dwoc hop chat néu & dé& muc.

Vi du 95: Tbéng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(6-flo-1-metyl-
benzimidazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lip lai bang cach sir dung 5-brom-
6-flo-1-metyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé

thu dugc hop chit néu & dé muc.

Vi du 96: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(6-flo-1-metyl-
benzotriazol-5-yl)phenyl]-2-flo-benzonitril

Budce 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (15 mg) thu dugc & vi du 37
(Bué6c 1) duge hoa tan trong 1,4-dioxan (0,5 mL). O nhiét d9 trong phong, 5-brom-6-
flo-1-metyl-benzotriazol (9,7 mg), PACl(dppf) (1,0 mg), va trikali phosphat (18 mg)
duoc thém vao, va hdn hop duoc khudy trong binh phan ting vi séng & 125°C trong 30
phut. Etyl axetat dugc thém vao, va hdn hop dugce cho vao NH-silica gel va dugc rira
bing etyl axetat/metanol. Dung moi dugc chung cit dé thu duge tert-butyl N-[(3S)-1-
[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-benzotriazol-5-yl)benzoyl]pyrolidin-3-

yl]cacbamat.
Budce 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-benzotriazol-
5-yl)benzoyl]pyrolidin-3-yl]cacbamat (15 mg) thu dugc & budc 1 trén day dugce hoa tan
trong TFA (0,3 mL), va qua trinh phan g dugc x4c nhan bang LCMS, sau d6 dugc ¢o
trong chan khéng. Phin cin duogc tinh ché bing HPLC pha dao (pha dong:

nuée/axetonitril) dé thu dugce hop chit néu ¢ d& muc.

Vi du 97: Tong hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(4-
flophenyl)phenyl]benzonitril

Quy trinh & bude 1 dén 3 trong vi du 23 dugce lip lai bing cach st dung 1-brom-
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4-flobenzen thay cho 5-brom-6-flo-1-metyl-indol d8 thu duge hop chét néu & dé muc.

Vi du 98: Tong hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-(4-
clophenyl)phenyl]benzonitril

Quy trinh & budce 1 dén 3 trong vi du 23 dugc lap lai bang cach sir dung 1-brom-
4-clo-benzen thay cho 5-brom-6-flo-1-metyl-indol dé thu duoc hop chéit néu & dé muc.
Vi du 99: Tong hop [(3S)-3-aminopyrolidin-1-y1]-[3-(4-nitropheny1)-4-(p-tolyl)phenyl]
metanon

Quy trinh & budc 1 dén 5 trong vi du 19 dugc lap lai bang cach sir dung 1-brom-
4-nitro-benzen thay cho 4-brom-2,6-diflo-benzonitril @& thu duoc hop chét néu & d& muc.
Vi du 100: Tng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[6-(dimetylamino)-3-
pyridyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 37 dugc 13p lai bang céach st dung 5-brom-
N,N-dimetylpyridin-2-amin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé
thu dugc hop chét néu & dé muc.
Vi du 101: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1-metylbenzotriazol-
5-yl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 37 duogc lap lai béng cach st dung 5-brom-
1-metyl-benzotriazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu
duoc hop chét néu & dé muc.
Vi du 102: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(6,7-diflo-1-metyl-
benzimidazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lap lai bing cach sir dung 5-brom-
6,7-diflo-1-metyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol
dé thu duoc hop chét néu & dé muc.
Vi du 103: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1,2-dimetyl
benzimidazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 37 duoc 1p lai bing cach st dung 5-brom-
1,2-dimetyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé

thu dugce hop chit néu & d& muc.
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Vi du 104: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(2-naphtyl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 23 dugc 13p lai bang cach st dung 2-
bromnaphtalen thay cho 5-brom-6-flo-1-metyl-indol 4 thu dugc hop chit néu & dé muc.
Vi du 105: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(8-flo-7-quinolyl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 3 trong vi du 23 dugce lap lai bang cach sir dung 7-brom-
8-floquinolin thay cho 5-brom-6-flo-1-metyl-indol @8 thu dugc hop chitnéu & dé muc.
Vi du 106: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(4-metyl-2,3-dihydro-1,4-benzoxazin-7-yl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 23 dugc 13p lai bang cach sit dung 7-brom-
4-metyl-3,4-dihydro-2H-benzo[b][1,4]oxazin thay cho 5-brom-6-flo-1-metyl-indol aé
thu dugc hop chit néu & d& muc.
Vi du 107: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(7-quinonyl)phenyl]-2-flo-benzonitril

Quy trinh ¢ budc 1 dén 3 trong vi du 23 duoc l3p lai bang céach st dung 7-
bromquinolin thay cho 5-brom-6-flo-1-metyl-indol d8 thu duoc hop chét néu & dé& muc.
Vi du 108: Tdng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-benzimidazol-5-y1)phenyl]-2-flo-benzonitril

Quy trinh ¢ budce 1 dén 3 trong vi du 23 dugce lap lai bang cach sir dung 5-brom-
6-flo-1-metyl-benzimidazol thay cho 5-brom-6-flo-1-metyl-indol d8 thu dugc hop chét
néu & dé muc.
Vi du 109: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-benzotriazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh ¢ budce 1 dén 3 trong vi du 23 dugc lap lai bang cach sir dung 5-brom-
6-flo-1-metyl-benzotriazol thay cho 5-brom-6-flo-1-metyl-indol dé thu dugc hop chét
néu & dé muc.
Vi du 110: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(4-flo-1-metyl-indazol-5-yl)phenyl]-2-flo-benzonitril
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Quy trinh & budce 1 dén 3 trong vi du 23 dugc lap lai béng cach st dung 5-brom-
4-flo-1-metyl-indazol thay cho 5-brom-6-flo-1-metyl-indol dé thu dugc hop chét néu &

deé muc.

Vi du 111: Téng hop 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(2-metylindazol-5-yl)phenyl]benzonitril

Quy trinh & budce 1 dén 3 trong vi du 23 dugc lap lai bang cach sir dung 5-brom-
2-metyl-2H-indazol thay cho 5-brom-6-flo-1-metyl-indol 8 thu duoc hop chét néu & dé

muc.

Vi du 112: Téng hop 2-flo-4-[2-[2-flo-4-(2-metoxyetyl)phenyl]-5-[(3-ex0)-3-
(isopropylamino)-8-azabixyclo[3.2.1]octan-8-cacbonyl]phenyl]benzonitril

Axeton (0,002 mL) dugc thém & 25°C vao dung dich chira 4-[5-[(3-ex0)-3-
amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]
phenyl]-2-flo-benzonitril thu dugc & vi du 26 (Bude 2) trong diclometan (0,05 mL).
Tiép theo, NaBH(OAc)3 (8,45 mg) dugc thém vao, sau do duge khudy & nhiét do trong
phong trong 1 giod. MeOH dugc thém vao hdn hop, va dung moi duge chung cit. Sau
do6, phan cin dugc tinh ché bang HPLC pha dao (pha dong: nudc/axetonitril) dé thu
duoc hop chit néu ¢ d& muc.

Vi du 113: Tbéng hop 2-flo-4-[2-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]-5-[(3-
exo0)-3-(isopropylamino)-8-azabixyclo[3.2.1]octan-8-cacbonyl]phenyl]benzonitril

Quy trinh & vi du 112 duoc ldp lai bang céch sir dung 4-[5-[(3-ex0)-3-amino-8-
azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]
phenyl]-2-flo-benzonitril thu duge & vi du 28 (Bude 3) thay cho 4-[5-[(3-ex0)-3-amino-
8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]pheny1]-2-flo-
benzonitril dé thu dugc hop chét néu & dé muc.

Vi du 114: Téng hop 4-[5-[(3S)-3-(etylamino)pyrolidin-1-cacbonyl]-2-(6-flo-1-metyl-
benzotriazol-5-yl)phenyl]-2-flo-benzonitril

Budc 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(6-flo-1-metyl-benzotriazol-
5-yl)benzoyl]pyrolidin-3-yl]cacbamat (10 mg) thu dugc & vi du 96 (Budc 1) duge hoa
tan trong THF (0,5 mL). O nhiét do trong phong, natri hydrua (0,85 mg), va sau do
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iodoetan (5,58 mg) duogc thém vao, hdn hop dugc khudy & 50°C qua dém, va dung mdi
duoc chung cét dé& thu dugc (S)-tert-butyl (1-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-
benzo[d][1,2,3]triazol-5-y1)-[1,1'-biphenyl]-3-cacbonyl)pyrolidin-3-yl)(etyl)cacbamat.

San pham thu duoc tir d6 duge sir dung cho bude tiép theo ma khong cAn tinh ché thém.
Budc 2

Quy trinh & budc 2 trong vi du 26 duoc ldp lai bang cach st dung (S)-tert-butyl
(1-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-benzo[d][1,2,3]triazol-5-yl)-[1,1'-biphenyl]-3-
cacbonyl)pyrolidin-3-yl)(etyl)cacbamat thu dugc ¢ budc 1 trén day thay cho [(3-ex0)-
8-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoyl]-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 115: Téng hop 2-flo-4-[2-(6-flo-1-metyl-benzotriazol-5-y1)-5-[(3S)-3-
(isopropylamino)pyrolidin-1-cacbonyl]phenyl]benzonitril

Quy trinh ¢ vi du 112 dugc ldp lai bang cach st dung 4-[5-[(3S)-3-
aminopyrolidin-1-cacbonyl]-2-(6-flo-1-metyl-benzotriazol-5-yl)pheny!]-2-flo-
benzonitril thu duge & vi du 96 (Budc 2) thay cho 4-[5-[(3-ex0)-3-amino-8-
azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-
benzonitril dé thu duoc hop chét néu & dé muc.

Vi du 116: Tong hop 4-[5-[(3S)-3-(xyclobutylamino)pyrolidin-1-cacbonyl]-2-(6-flo-1-
metyl-benzotriazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & vi du 112 dugc ldp lai bang cach st dung 4-[5-[(3S)-3-
aminopyrolidin-1-cacbonyl]-2-(6-flo-1-metyl-benzotriazol-5-yl)phenyl]-2-flo-
benzonitril thu dugc & vi du 96 (Budc 2) thay cho 4-[5-[(3-ex0)-3-amino-8-
azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-
benzonitril, va sir dung xyclobutanon thay cho axeton dé thu dugc hop chét néu & &

muc.
Vi du 117: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1-metylindolin-5-
yl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 37 dugc 1ap lai bang cach sir dung 5-brom-
1-metyl-indolin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duoc hop

chat néu & d€ muc.
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Vi du 118: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(4-metyl-2,3-dihydro-
1,4-benzoxazin-7-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 3 trong vi du 37 dugc lap lai bang cach sir dung 7-brom-
4-metyl-3,4-dihydro-2H-benzo[b][1,4]oxazin thay cho 1-(4-brom-3-flo-phenyl)-2-
metyl-propan-2-ol dé thu duoc hop chit néu & dé muc.
Vi du 119: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(3-metyl-2-0xo0-1,3-
benzooxazol-6-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 3 trong vi du 37 duogc 13p lai bang cach sir dung 6-brom-
3-metyl-1,3-benzooxazol-2-on thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol
dé thu dugc hop chét néu ¢ d& muc.
Vi du 120: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(3-metyl-2-oxo-1,3-
benzothiazol-6-yl)phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 3 trong vi du 37 duoc 13p lai bang cach sir dung 6-brom-
3-metyl-1,3-benzothiazol-2-on thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol
dé thu duge hop chét néu & dé muc.
Vi du 121: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(2,3-dihydro-1,4-
benzodioxin-6-y1l)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 dugc lap lai bang cach sir dung axit 2,3-
dihydro-1,4-benzodioxan-6-yl boronic thay cho axit p-tolyl boronic dé thu duge hop
chét néu & dé muc.
Vi du 122: Téng hop 4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-(1,3-benzodioxol-5-
yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 3 trong vi du 16 dugc 13p lai bang cach sir dung axit 1,3-
benzodioxol-5-y1 boronic thay cho axit p-tolyl boronic dé thu dugc hop chit néu & dé

muc.

Vi du 123: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-indol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc lap lai bang cach str dung 5-brom-

6-flo-1-metyl-indol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duoc
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hop chét néu & d& muc.

Vi du 124: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-indazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 5 trong vi du 41 duoc 13p lai b%mg cach str dung 5-brom-
6-flo-1-metyl-indazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu
dugc hop chit néu & dé muc.
Vi du 125: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-benzotriazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc 13p lai bang cach sir dung 5-brom-
6-flo-1-metyl-benzotriazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol aé
thu dugc hop chit néu & d& muc.
Vi du 126: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6,7-diflo-1-metyl-benzimidazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc 13p lai bang cach sir dung 5-brom-
6,7-diflo-1-metyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol
d8 thu dugc hop chat néu & dé muc.
Vi du 127: Téng hop 4-[5-[(3-ex0)-3-amino-9-azabixyclo[3.3.1]nonan-9-cacbonyl]-2-
[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & budc 1 dén 4 trong vi du 22 duoc lap lai bang cach st dung tert-butyl
N-[(3-ex0)-9-azabixyclo[3.3.1]nonan-3-yl]cacbamat thay cho tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat @8 thu duoc hop chét néu & dé muc.
Vi du 128: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(4-metyl-2,3-dihydro-1,4-benzoxazin-7-yl)phenyl]-2-flo-benzonitril

Quy trinh & buée 1 dén 5 trong vi du 41 duoc lap lai bang cach sir dung 7-brom-
4-metyl-3,4-dihydro-2H-benzo[b][1,4]oxazin thay cho 1-(4-brom-3-flo-phenyl)-2-
metyl-propan-2-ol dé thu dugc hop chit néu & dé muc.
Vi du 129: Tong hop 4-[5-[(3-endo)-3-amino-9-azabixyclo[3.3.1]nonan-9-cacbonyl]-2-
[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 4 trong vi du 22 duoc l3p lai bang cach sir dung tert-butyl
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N-[(3-endo)-9-azabixyclo[3.3.1]nonan-3-yl]cacbamat thay cho tert-butyl N-[(3-endo)-

8-azabixyclo[3.2.1]octan-3-yl]cacbamat @& thu duoc hop chat néu & dé muc.
Vi du 130: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(6-flo-1-metyl-benzimidazol-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 5 trong vi du 41 dugc lap lai bang cach sir dung 5-brom-
6-flo-1-metyl-benzimidazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé
thu dugc hop chét néu & d& muc.
Vi du 131: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
[6-(dimetylamino)-3-pyridyl]phenyl]-2-flo-benzonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc 13p lai bang cach st dung 5-brom-
N,N-dimetylpyridin-2-amin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol aé
thu duogc hop chét néu & dé muc.
Vi du 132: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(1,3,3-trimetyl-2-oxo-indolin-5-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 5 trong vi du 41 duogc 1ap lai bang cach sir dung 5-brom-
1,3,3-trimetyl-indolin-2-on thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol é
thu duoc hop chét néu & dé muc.
Vi du 133: Téng hop 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-
(3-metyl-2-0x0-1,3-benzothiazol-6-yl)phenyl]-2-flo-benzonitril

Quy trinh & budce 1 dén 5 trong vi du 41 dugce lap lai bang cach sit dung 6-brom-
3-metyl-1,3-benzothiazol-2-on thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol
d8 thu dwoc hop chat néu & dé muc.
Vi du 134: Tng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-metyl-1H-
indol-5-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 3 trong vi du 37 duge lap lai bang cach sir dung 5-brom-
6-flo-1-metyl-1H-indol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu
duoc hop chit néu & dé muc.
Vi du 135: Tdng hop (S)-5'-(3-amino pyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-metyl-1H-
indazol-5-y1)-[1,1'-biphenyl]-4-cacbonitril
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Quy trinh & budc 1 dén 3 trong vi dy 37 dugc lap lai bang cach sir dung 5-brom-
6-flo-1-metyl-1H-indazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu

dugc hop chat néu & dé muc.

Vi du 136: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-[1,1'-bipheny1]-4-cacbonitril

Bude 1

5-brom-6-flo-1H-indol (50 mg) dugc hoa tan trong DMF (0,78 mL). O nhiét do
trong phong, Cs2COs3 (151 mg) va 2,2-dimetyloxiran (42 pL) dugc thém vao, sau doé
duoc khudy & 90°C trong 16 gio. Phéan tmg dugc toi bang dung dich nu6ec bdo hdoa NH4Cl,
etyl axetat dugc thém vao, va hén hop duge rira béng nudce va sau do béng nude mudi
bdo hoa. Sau khi 16p hitu co duge 1am khd bang natri sulfat khan, dung méi dwgc chung
cét. Phin ciin duge tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé
thu duoc 1-(5-brom-6-flo-indol-1-yl)-2-metyl-propan-2-ol.

Buéce 2

Quy trinh & budc 1 dén 5 trong vi du 41 duge 13p lai bang cach st dung 1-(5-
brom-6-flo-indol- 1-y1)-2-metyl-propan-2-ol thu dugc & bude 1 trén dy thay cho 1-(4-
brom-3-flo-phenyl)-2-metyl-propan-2-ol @& thu duoc hop chét néu & dé muc.

Vi du 137: Téng hop 5'?((3-endo)-3-amino-8-azabixyclo[3.2.l]octan-8-cacb0nyl)-2'-
(1,3-dihydroisobenzofuran-53-yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 41 duoc 13p lai bang céach st dung 5-brom-
1,3-dihydroisobenzofuran thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé

thu duoc hop chit néu & d& muc.

Vi du 138: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-3-flo-
2'-(3-isopropyl-2-oxo0-2,3-dihydrobenzo[d]thiazol-6-yl)-[1,1'-biphenyl] -4-cacbonitril

Budce 1

6-brom-3H-1,3-benzothiazol-2-on (100 mg) dugc hoa tan trong DMF (0,87 mL).
O nhiét d6 trong phong, kali cacbonat (90 mg) dugc thém vao, sau d6 dugce khudy & 0°C
trong 15 phat. O nhiét d6 trong phong, 2-brompropan (0,082 mL) dugc thém vao, sau
d6 dugc khudy ¢ 100°C trong 3 gid. Phan ung dugce toi bang dung dich nuéc bdo hoa

NH4Cl, etyl axetat duge thém vao, va hdn hop tao thanh dugc rira bing nudc va tiép d6
-99-



34521

bing nude mudi bdo hoa. Sau khi 16p hitu co dugce 1am kho bang natri sulfat khan, dung
mdi duge chung cit. Phan cin dugc tinh ché bing sic ky cot silica gel (pha dong:

hexan/etyl axetat) dé thu dugc 6-brom-3-isopropyl-1,3-benzothiazol-2-on.
Budc 2

Quy trinh & budce 1 dén 5 trong vi du 41 dugc 1ap lai bang cach sir dung 6-brom-
3-isopropyl-1,3-benzothiazol-2-on thu dugc & budc 1 trén déy thay cho 1-(4-brom-3-
flo-phenyl)-2-metyl-propan-2-ol dé thu duoc hop chét néu & dé muc.

Vidu 139: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(1-
(tert-butyl)-6-flo-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1, 1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 41 duoc lap lai b@fmg cach st dung 5-brom-
1-(tert-butyl)-6-flo-1H-benzo[d][1,2,3]triazol thay cho 1-(4-brom-3-flo-phenyl)-2-
metyl-propan-2-ol d8 thu duoc hop chit néu & dé muc.

Vi du 140: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(1,3-dihydroiso
benzofuran-5-yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lap lai bang cach sir dung 5-brom-
1,3-dihydroisobenzofuran thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol aé
thu dugc hop chét néu & d& muc.

Vi du 141: Tbéng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(5-flo-3-metyl-2-
0x0-2,3-dihydrobenzo[d]thiazol-6-y1)-[1,1'-biphenyl]-4-cacbonitril
Buée 1

5-Flo-3H-1,3-benzothiazol-2-on (200 mg) dugc tao huyén phu trong MeCN (1
mL). O nhiét do trong phong, N-bromsucxinimit (231 mg) dugc thém vao, sau d6 duoc
khudy & nhiét d9 trong phong trong 1 gio. Dung mdi dugc cd trong chan khong, va phan
cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc
6-brom-5-flo-3H-1,3-benzothiazol-2-on.

Budc 2

6-brom-5-flo-3H-1,3-benzothiazol-2-on (100 mg) thu dugc & budc 1 trén day

dugc hoa tan trong DMF (1,3 mL). O nhiét @6 trong phong, kali cacbonat (84 mg) dugc

thém vao, sau d6 dugc khudy & 0°C trong 15 phiit. O nhiét @6 trong phong, iodometan
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(0,050 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong trong 0,5 gio.
Phan mg duoc i bang dung dich nude bdo hoa NH4Cl, etyl axetat dugce thém vao, va
hdn hop tao thanh dugc rira bing nudc va tiép d6 bang nudc mubi bdo hoa. Sau khi 16p
hiru co dugce lam kho bé'mg natri sulfat khan, dung méi dugc chung cAt. Phan cin duoc
tinh ché bang sic ky cot silica gel (pha ddng: hexan/etyl axetat) dé thu duoc 6-brom-5-
flo-3-metyl-1,3-benzothiazol-2-on.

Budc 3

Quy trinh & budce 1 dén 3 trong vi du 37 dugce lap lai bang cach sir dung 6-brom-
5-flo-3-metyl-1,3-benzothiazol-2-on thu dugc & bude 2 trén day thay cho 1-(4-brom-3-
flo-phenyl)-2-metyl-propan-2-ol dé thu dugc hop chét néu & dé muc.

Vi du 142: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-[1,1'-biphenyl]-4-cacbonitril

Budc 1

5-brom-6-flo-1H-indazol (94 mg) dugc hoa tan trong DMF (1,5 mL). O nhiét dd
trong phong, xezi cacbonat (285 mg) va 2,2-dimetyloxiran (0,078 mL) dugc thém vao,
sau d6 dugc khudy & 90°C trong 16 gid. Phan tng dugc toi bang bio hoa NH4Cl dung
dich nudc, etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira béng nudc va tiép
d6 bang nude mudi bao hoa. Sau khi 16p hitu co duge 1am kho bang natri sulfat khan,
dung moi dugce chung c4t. Phan cin duge tinh ché bing sic ky ct silica gel (pha dong:
hexan/etyl axetat) dé thu dugc 1-(5-brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol.
Budce 2

Quy trinh & budce 1 dén 5 trong vi du 41 duoc 13p lai bang cach st dung 1-(5-
brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc ¢ budc 1 trén day thay cho 1-
(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol d8 thu dugc hop chit néu & dé muc.

Vi du 143: Tbéng hop 4-[5-[(1S,3R,4R)-rel-3-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl]-2-[2-flo-4-(2-metoxyetyl)phenyl]phenyl]-2-flo-benzonitril
Bude 1

Tert-Butyl (1S,3R,4R)-rel-3-amino-7-azabixyclo[2.2.1]heptan-7-cacboxylat (50

mg) dugc hoa tan trong THF (1,2 mL). O 0°C, TEA (0,066 mL) va 2-nitrobenzen

sulfonyl clorua (57 mg) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong trong
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1 gid. Etyl axetat dugc thém vao, va hdn hop duge rira bang nude va sau do bing nudc
mudi bdo hoa. Sau khi 16p hiru co duge lam kho bing natri sulfat khan, dung méi dugc
chung cét. Phan cin dugc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat), va dung moi dugc chung cAt. Phin can dugc hoa tan trong dung dich axit
clohydric-etyl axetat 4N (2mL), sau d6 dugc khudy & nhiét do trong phong trong 30
phut. Dung dich phan tmg dugc co6 trong chan khong dé thu duge N-[(1S,3R,4R)-rel-7-

azabixyclo[2.2.1]heptan-3-yl]-2-nitrobenzensulfonamit hydroclorua.
Budce 2

Quy trinh & budc 3 trong vi dy 22 duoc 1ap lai bang cach sir dung N-[(1S,3R,4R)-
rel-7-azabixyclo[2.2.1]Theptan-3-yl]-2-nitrobenzensulfonamit hydroclorua thu dugc &
busc 1 trén day thay cho tert-butyl N-[(3-endo)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat dé thu duge N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-
metoxyetyl)phenyl]benzoyl]-7-azabixyclo[2.2. 1]heptan-3-yl]-2-nitrobenzensulfonamit.

Budc 3

N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-ﬂo-phenyl)-4-[2-ﬂo-4-(2-metoxyetyl)
phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-2-nitr0benzensulfonamit (20 mg) thu
duogc & budc 2 trén ddy duge hoa tan trong DMF (0,5 mL). O nhiét do trong phong,
K2COs (21 mg) va axit 4-mercaptobenzoic (12 mg) dugc thém vao, sau d6 duoc khudy
& 40°C trong 12 gio. Etyl axetat dugc thém vao, va hdn hop dugc ria bang nudc va sau
d6 bang nude mudi bao hoa. Sau khi 16p hitu co dwgc lam khd bang natri sulfat khan,
dung moi dugc chung cét. Phan ciin duoc tinh ché bang HPLC pha déo (pha dong:

nude/axetonitril) dé thu duge hop chét néu & dé muc.

Vi du 144: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-
2" 3,3"-triflo-4"-metyl-[1,1":2',1"-terphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 41 duoc 13p lai bang cach st dung 1-brom-
2,3-diflo-4-metyl-benzen thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu

dugc hop chat néu & dé muc.

Vi du 145: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-
(6,7-diflo-1-metyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[ 1,1'-biphenyl]-4-cacbonitril

Bude 1
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Tert-butyl N-[(3-endo)-8-[3-(4-Xyano-3-ﬂo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (200 mg) thu
duogc & budce 3 trong vi du 41 va 5-brom-6,7-diflo-1-metyl-benzotriazol (129 mg) dugc
hoa tan trong 1,4-dioxan (1,74 mL). O nhiét do trong phong, Pd(dba), (16,0 mg), X-
phos (26,5 mg), va trikali phosphat (221 mg) dugc thém vao, va hdn hop duge khudy
trong binh phan tmg vi séng & 125°C trong 1 gi¢. Dung dich phan g dugc loc, va dung
mdi dugc chung cAt. Phan cin dugc tinh ché bang séc ky cot silica gel (pha dong: etyl
axetat/hexan) dé thu dugc tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(6,7-
diflo-1-metyl-benzotriazol-5-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3 -yl]cacbamat.

Budc 2

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(6,7-diflo-1 -metyl-
benzotriazol-5-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (210 mg) thu dugc
& bude 1 trén ddy duogc hoa tan trong MeOH (1,60 mL). O nhiét do6 trong phong, dung
dich axit clohydric-etyl axetat 4N (2,40 mL) duoc thém vao, sau d6 dugc khudy &
nhiét do trong phong trong 1 gi¢. Dung dich phan ing dugc c6 trong chan khong, va
dung mdi dugce chung cAt. Phan cin dugce tinh ché bing HPLC pha dao (pha dong:

nuéc/axetonitril) dé thu duge hop chét néu & dé muc.

Vi du 146: Tdéng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-
hydroxy-2-metylpropyl)-1H-indol-5-yl)-[1,1'-biphenyl] -4-cacbonitril

Budce 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5 ,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (60 mg) thu dwgc & bude 1 & vi du
37 va 1-(5-brom-6-flo-indol-1-yl)-2-metyl-propan-2-ol (48,1 mg) thu dugc & budc 1 &
vi du 136 duoc hoa tan trong 1,4-dioxan (0,50 mL). O nhiét dd trong phong, Pd(dba)z
(3,22 mg), X-phos (5,34 mg), va trikali phosphat (71,4 mg) dugc thém vao, va hdn
hop dugce khudy trong binh phan Gng vi séng ¢ 125°C trong 1 gi¢. Dung dich phan
g duoc loc, va dung mdi duge chung cAt. Phan cin dugc tinh ché bé'mg sdc ky cot
silica gel (pha dong: cloform/metanol) dé thu duogc tert-butyl N-[(3S)-1-[3-(4-xyano-3-
ﬂo-phenyl)-4-[6-ﬂ0-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]benzoyl]pyrolidin—3-

yl]cacbamat.

Budc 2
-103-



34521

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-
propyl)indol-5-yl]benzoyl]pyrolidin-3-ylJcacbamat (68,0 mg) thu dugc & budc 1 trén
day duogc hoa tan trong MeOH (1,0 mL). O nhiét do trong phong, axit clohydric 12N
(1,0 mL) dugc thém vao, sau do dugc khudy & nhiét d6 trong phong trong 1 gio. Dung
dich nudc natri hydroxit 2N (6,00 mL) va cloform dugc thém vao, hdn hop duoc rira
bing nude va sau d6 bang nude mudi bao hoa, va duge lam khd bang natri sulfat khan,
va dung moi duge chung c4t. Phan ciin duge tinh ché bing HPLC pha dao (pha dong:

nude/axetonitril) ¢é thu duge hop chét néu ¢ dé muyc.

Vi du 147: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-
hydroxy-2-metylpropyl)-1H-indazol-5-y1)-[1,1'-biphenyl]-4-cacbonitril

Budc 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]Jcacbamat (70 mg) thu dugc ¢ bude 1 6 vi du
37 va 1-(5-brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol (56,3 mg) thu dugc & budc 1
& vi du 142 duge hoa tan trong 1,4-dioxan (0,50 mL). O nhiét do trong phong,
Pd(dba), (3,76 mg), X-phos (6,23 mg), va trikali phosphat (83,3 mg) dugc thém vao,
va hdn hop duoc khudy trong binh phan tmg vi séng ¢ 125°C trong 1 gid. Dung dich
phan tmg dugc loc, va dung moi dugce chung cAt. Phan cin dugc tinh ché béng sdc ky
cot silica gel (pha dong: cloform/metanol) dé thu duoc tert-butyl N-[(3S)-1-[3-(4-
xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indazol-5-
yl]benzoyl]pyrolidin-3-yljcacbamat.

Budc 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-
propyl)indazol-5-yl]benzoyl]pyrolidin-3-ylJcacbamat (70,0 mg) thu dugc ¢ bude 1 trén
day dugc hoa tan trong MeOH (1,0 mL). O nhiét d6 trong phong, axit clohydric 12N
(1,0 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong trong 1 gid. Dung
dich nuéc natri hydroxit 2N (6,00 mL) va cloform dugc thém vao, hén hop duoc rira
bing nudc va sau d6 bing nudc mudi bao hoa, va duge lam khd bang natri sulfat khan,
va dung moi dugc chung cAt. Phin cin dugc tinh ché bang HPLC pha dao (pha dong:
nude/axetonitril) dé thu dugc hop chét néu ¢ d& muc.

Vi du 148: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
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2'-(quinoxalin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 duge lap lai bang cach st dung 6-
bromquinoxalin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duogc
hop chét néu & d& muc.
Vi du 149: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]Joctan-8-cacbonyl)-3-flo-
2'-(isoquinolin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 duoc lap lai bang céach st dung 6-
bromisoquinolin thay cho 1-(4-brom-3-flo-pheny!)-2-metyl-propan-2-ol dé thu duge
hop chét néu & d& muc.
Vidu 150: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbony1)-3-ﬂo-
2'-(isoquinolin-7-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 41 dugce lap lai bang cach st dung 7-
bromisoquinolin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duge
hop chét néu & dé muc.
Vi du 151: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-3-flo-
2'-(quinolin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 duoc lap lai bang céach st dung 6-
bromquinolin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu dugc hop
chét néu & dé muc.
Vi du 152: Téng hgp 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-3-flo-
2'-(quinazolin-7-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 duoc lap lai bang céach st dung 7-
bromquinazolin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu dugc hop
chét néu & dé muc.
Vidu 153: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(quinazolin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 41 dugc lap lai bang cach st dung 6-
bromquinazolin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duoc hop

chat néu & d€ muc.
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Vi du 154: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-3-flo-
2'-(phtalazin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc lip lai béng cach st dung 6-
bromphtalazin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu dugc hop

chat néu ¢ d€ muc.

Vi du 155: Téng hop 5'-((1R,2R,4S)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2",3-diflo-4"-(2-metoxyetyl)-[1,1":2', 1"-terphenyl]-4-cacbonitril-ch5t dong
phan B

Budce 1

Tert-Butyl (1S,3R,4R)-rel-3-amino-7-azabixyclo[2.2. 1]heptan-7-cacboxylat
(550 mg) dugc hoa tan trong THF (13,0 mL). O 0°C, TEA (0,720 mL) va 2,4-
dinitrobenzen sulfonyl clorua (829 mg) dugc thém vao, sau d6 dugc khudy & nhiét do
trong phong trong 1 gid. Etyl axetat dugc thém vao, hdn hop dugc ria bang nuée va
sau d6 bang nudce mudi bdo hoa, va duge lam kho bang natri sulfat khan, va dung mdi
dwoc chung cét. Phan cin duge tinh ché bang sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu dugc tert-butyl (1S,3R,4R)-rel-3-[(2,4-dinitro
phenyl)sulfonylamino]-7-azabixyclo[2.2.1]heptan-7-cacboxylat.

Budc 2

Tert-butyl (18,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-
azabixyclo[2.2.1]Theptan-7-cacboxylat (440 mg) thu duogc & bude 1 trén day duogc cho
trai qua qua trinh tach bét ddi xtng str dung SFC (thiét bi: hé théng Thar SFC prep 80,
cot: Chiralpak IE 20 x 250 mm, luu lugng dong: 50 g/phit, pha dong: CO2/MeOH =
90/10) dé thu dugc (1S,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-
azabixyclo[2.2. 1]heptan—7-cacboxylat—ch§t ddng phan A (chit ddng phén tach nhanh
hon) va (18,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-
azabixyclo[2.2.1]heptan-7 -cacboxylat-chét dong phan B (chét ddng phan tach chdm
hon).

MOi chit ddng phan dugc phan tich trong diéu kién HPLC dudi day.
Cot: CHIRALPAK IE 4,6 x 150 mm

Pha dong: hexan (trietylamin 0,1%)/etanol = 85/15
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Luu luvong dong: 1,0 mL/phut
Thoi gian lwu cia mdi chét ddng phan:

(18,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-azabixyclo[2.2.1]heptan-7-
cacboxylat-chit ddng phan A: 10,903 phut (chét ddng phan tach nhanh hon)

(18,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-azabixyclo[2.2.1]heptan-7-
cacboxylat-chit ddng phan B: 14,028 phut (chét @dng phan tach cham hon)

Budce 3

(18,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-azabixyclo
[2.2. 1]heptan—7-cacboxylat-chét ddng phan B (200 mg) thu dugc & bude 2 trén day duge
hoa tan trong etyl axetat (1,00 mL). O nhiét d6 trong phong, dung dich axit clohydric-
etyl axetat 4N (2,00 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong
trong 2 gi¢. Dung dich phan tmg duoc cd trong chin khong dé thu duge N-((1R,2R,4S)-
rel-7-azabixyclo[2.2. 1]heptan—2-y1)-2,4-dinitrobenzensulfonamit-chét déng phan B

hydroclorua.
Budc 4

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoic (8 mg)
thu duge & bude 2 & vi du 22 va N-((1R,2R,4S)-rel-7-azabixyclo[2.2.1]heptan-2-yl)-
2,4-dinitrobenzensulfonamit—chét déng phan B hydroclorua (8,47 mg) thu dugc & bude
3 trén ddy dugc hoa tan trong THF (0,30 mL). O nhiét do trong phong, TEA (8,49 pL)
va HATU (15,5 mg) dugc thém vao, sau d6 dugc khudy & 50°C trong 1 gio. Dung moi
dugc chung cat duéi ap sudt giam. Phan cin duoc tinh ché bing séic ky cot silica gel
(pha dong: hexan/etyl axetat) dé thu duge N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-
phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3 -yl]-

2 4-dinitrobenzensulfonamit-chit déng phan B.
Buéce 5

N-[(18S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)
phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3 -yl]-2,4-dinitrobenzensulfonamit-chét
ddng phan B (14,5 mg) thu dugc & budce 4 trén ddy dugc hoa tan trong DCM (1 mL). 0
0°C, axit mercaptoaxetic (2,83 pL) va TEA (7,49 pL) dugc thém vao, sau 4o duge khudy
& nhiét o trong phong trong 2 gid. Cloform dugc thém vao, hdn hop dugce ria bing
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dung dich nuéc natri hydroxit 4N, va dugc lam kho béng natri sulfat khan, va dung moi
duoc chung cit. Phin cin dugc tinh ché bing HPLC pha dao (pha dong:

nudc/axetonitril) dé thu dugc hop chét néu & dé muc.

Vi du 156: Téng hop 5'-((1R,2R,45)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2",3-diflo-4"-(2-metoxyetyl)-[1,1"2',1 "—terphenyl]-4—cacbonitril-chét ddng
phén A

Budc 1

(1 S,3R,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-azabixyclo[2.2.1]
heptan-7-cacboxylat-chit ddng phan A (200 mg) thu dugc & bude 2 & vi du 155 duge
hoa tan trong etyl axetat (1,00 mL). O nhiét do trong phong, dung dich axit clohydric-
etyl axetat 4N (2,00 mL) dugce thém vao, sau d6 dugce khudy & nhiét do trong phong
trong 2 gio. Dung dich phan tng dugc co trong chan khong dé thu duoc N-((1R,2R,4S)-
rel-7-azabixyclo[2.2. 1]heptan—2-y1)—2,4-dinitrobenzensulfonamit—chét déng phian A

hydroclorua.
Budc 2

Axit 3-(4-Xyano-3-ﬂo-phenyl)-4-[2-ﬂ0-4-(2-metoxyetyl)phenyl]benzoic (8 mg)
thu dugc & bude 2 & vi du 22 va N-((1r,2r,4s)-rel-7-azabixyclo[2.2. 1]heptan-2-yl)-2,4-
dinitrobenzensulfonamit-chit ddng phan A hydroclorua (8,47 mg) thu dugc ¢ bude 1
trén day dugc hoa tan trong THF (0,30 mL). O nhiét do trong phong, TEA (8,49 uL) va
HATU (15,5 mg) dugc thém vao, sau d6 dugc khudy & 50°C trong 1 gid. Dung moi
duogc chung cit dudi ap sudt giam. Phan cin dugc tinh ché bang séc ky cot silica gel
(pha dong: hexan/etyl axetat) dé thu duoc N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-
phenyl)-4-[2-flo-4-(2-metoxyetyl)phenyl]benzoyl]-7-azabixyclo[2.2. 1]heptan-3-yl]-

2 4-dinitrobenzensulfonamit-chit déng phan A.
Buéce 3

N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-metoxyetyl)
phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3 -yl]-2,4-dinitrobenzensulfonamit-chét
ddng phan A (14,5 mg) thu dugc ¢ bude 2 trén day duge hoa tan trong DCM (1 mL). O
0°C, axit mercaptoaxetic (2,83 pL) va TEA (7,49 pL) dugc thém vao, sau d6 duoc khuéy

& nhiét do trong phong trong 2 gid. Cloform dugc thém vao, hdn hop duge ria bing
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dung dich nude natri hydroxit 4N, va dugc lam kho bang natri sulfat khan, va dung méi
dwoc chung cit. Phan cin dugc tinh ché bing HPLC pha ddo (pha dong:

nudc/axetonitril) dé thu dugce hop chét néu & @& muc.

Vidu 157: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbony1)-3-flo-
2'-(3-metylimidazo[1,5-a]pyridin-7-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc lap lai béng cach st dung 7-brom-
3-metyl-imidazo[1,5-a]pyridin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol

dé thu dugc hop chét néu & dé muc.

Vi du 158: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(3-metylpyrazolo[1,5-a]pyrimidin-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 41 dugc lap lai bang cach st dung 6-brom-
3-metyl-pyrazolo[1,5-a]pyrimidin thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-

ol @& thu dwgc hop chit néu & d& muc.

Vidu 159: Téng hgp 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-2-(2-hydroxy-2-metylpropyl)-2H-indazol-5-y1)-[1,1'-biphenyl]-4-cacbonitril

Budc 1

5-brom-6-flo-1H-indazol (94 mg) dugc hoa tan trong DMF (1,5 mL). O nhiét do
trong phong, xezi cacbonat (285 mg) va 2,2-dimetyloxiran (0,078 mL) dugc thém vao,
sau d6 duoc khudy & 90°C trong 16 gio. Phan ing dugc tdi bang bio hoa NH4Cl dung
dich nude, etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira bing nude va tiép
d6 bang nude mudi bao hoa. Sau khi 16p hitu co duge lam khd bang natri sulfat khan,
dung moi dugc chung cAt. Phin ciin duoc tinh ché bang sic ky ¢t silica gel (pha dong:

hexan/etyl axetat) dé thu dugc 1-(5-brom-6-flo-indazol-2-yl)-2-metyl-propan-2-ol.
Budce 2

Quy trinh & bude 1 dén 5 trong vi du 41 duoc ldp lai b%mg cach st dung 1-(5-
brom-6-flo-indazol-2-yl)-2-metyl-propan-2-ol thu dugc & budc 1 trén day thay cho 1-
(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol d8 thu duge hop chét néu & dé muc.

Vi du 160: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(1-
etyl-6-flo-1H-benzo[d][1,2,3]triazol-5-yl1)-3-flo-[1,1'-biphenyl]-4-cacbonitril
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Quy trinh & budc 1 dén 5 trong vi du 41 dugce lap lai bang cach st dung 5-brom-
1-etyl-6-flo-benzotriazol thay cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu

duoc hop chéat néu & dé muc.

Vi du 161: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-
(6,7-diflo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Budc 1

1-(2,3-Diflo-6-nitro-anilino)-2-metyl-propan-2-ol (6.20 g) dugc hoa tan trong
DMF (84,0 mL). O nhiét d6 trong phong, N-bromsucxinimit (5,80 g) dugc thém vao,
sau d6 dugc khudy & 90°C trong 1 gid. Etyl axetat dugc thém vao, hdn hop dugc rira
bing nudc va sau d6 bang nuéc mubi bdo hoa, va duge lam kho bing natri sulfat khan,
va dung mdi dugc chung cAt. Phan cin dugce tinh ché bang sdc ky cot silica gel (pha
dong: hexan/etyl axetat) dé thu duoc 1-(4-brom-2,3-diflo-6-nitro-anilino)-2-metyl-
propan-2-ol.

Budc 2

1-(4-brom-2,3-diflo-6-nitro-anilino)-2-metyl-propan-2-ol (5.67 g) thu dugc ¢
buéc 1 trén ddy dugc hoa tan trong etanol (87.2 mL). O nhiét d6 trong phong,
ammonium clorua (5.67 g), iron (5.67 g), va nudc (87.2 mL) dugc thém vao, sau do
duoc khudy ¢ 60°C qua dém. Dung dich phan ng duge cho di qua tdm Celite va dugc
rira bang ety axetat. Chét loc was dugce co trong chan khong, etyl axetat dugc thém vao,
hdn hop dugc rira bang nudc va sau do bang nude mudi bio hoa, va dugc 1am kho bing
natri sulfat khan, va dung méi dugc chung cAt. Phin cin duoc tinh ché bang sdc ky cot
silica gel (pha dong: hexan/etyl axetat) dé thu duogc 1-(6-amino-4-brom-2,3-diflo-
anilino)-2-metyl-propan-2-ol.
Budce 3

1-(6-amino-4-brom-2,3-diflo-anilino)-2-metyl-propan-2-ol (4,36 g) thu duoc &
bude 2 trén ddy dugc hoa tan trong nudce (28,4 mL) va THF (28,4 mL). J 0°C, axit
clohydric 12N (28,4 mL) va natri nitrit (1,80 g) dugc thém vao, sau d6 duge khudy &
nhiét d6 trong phong trong 1 gio. Etyl axetat dugc thém vao, hdn hop dugce ria bang

nude va sau d6 bang nude mudi bdo hoa, va duoc lam kho bang natri sulfat khan, va
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dung mdi dugce chung c4t. Phan cin duoc tinh ché bang sic ky cdt silica gel (pha dong:
hexan/etyl axetat) dé thu dugc 1-(5-brom-6,7-diflo-benzotriazol-1-yl)-2-metyl-propan-
2-ol.

Budc 4

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (50 mg) thu dugc
G budc 3 & vi du 41 va 1-(5-brom-6,7-diflo-benzotriazol-1-yl)-2-metyl-propan-2-ol
(39,9 mg) thu dugc & budce 3 trén ddy duge hoa tan trong 1,4-dioxan (0,50 mL). O nhiét
dd trong phong, Pd(dba), (2,50 mg), X-phos (4,14 mg), va trikali phosphat (55,3 mg)
dugc thém vao, va hdn hop dugce khudy trong binh phén tng vi séng ¢ 125°C trong 1
gio. Dung dich phan tmg duoc loc, va dung moi duge chung cit. Phan can dugce tinh
ché bang sic ky cot silica gel (pha dong: cloform/metanol) dé thu dugc tert-butyl N-[(3-
endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-
propyl)benzotriazol-5-yl]benzoyl]-8-azabixyclo[3.2.1]octan-3 -yl]cacbamat.

Budce 5

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-
2-metyl-propyl)benzotriazol-5-yl]benzoyl]-8-azabixyclo[3.2. 1]octan-3-yl]cacbamat
(55,0 mg) thu dugc & bude 4 trén ddy duge hoa tan trong MeOH (1,0 mL). O nhiét do
trong phong, axit clohydric 12N (1,0 mL) dugc thém vao, sau do dugc khudy & nhiét do
trong phong trong 1 gid. Dung dich nudc natri hydroxit 2N (6,00 mL) va cloform dugc
thém vao, hdn hop dugce rira bang nude va sau do bang nudce mubi bdo hoa, va dugc 1am
kho bang natri sulfat khan, va dung mdi dugc chung cit. Phin cn duoc tinh ché bang
HPLC pha dao (pha dong: nudc/axetonitril) dé thu dugc hop chit néu & dé& muc.

Vi du 162: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-
2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl-3-flo-[1,1 '-biphenyl]-4-cacbonitril
Bude 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (100 mg) thu dugc & bude 1 & vi
du 37 va 1-(5-brom-6,7-diflo-benzotriazol-1-y1)-2-metyl-propan-2-ol (85,8 mg) thu
dugc & bude 3 & vi du 161 duge hoa tan trong 1,4-dioxan (0,934 mL). O nhiét do trong
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phong, Pd(dba) (5,37 mg), X-phos (8,90 mg), va trikali phosphat (119 mg) dugc thém
vao, va hdn hop duge khudy trong binh phéan ung vi séng ¢ 125°C trong 1 gid. Dung
dich phéan ng dugc loc, va dung mdi duoc chung cAt. Phin can dugc tinh ché bing
sdc ky cot silica gel (pha dong: cloform/metanol) dé thu duoc tert-butyl N-[(3S)-1-[3-
(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)benzotriazol-5-
yl]benzoyl]pyrolidin-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-
metyl-propyl)benzotriazol-5-yl]benzoyl]pyrolidin-3-ylJcacbamat (99,8 mg) thu dugc ¢
budc 1 trén ddy dugc hoa tan trong MeOH (1,0 mL). O nhiét d6 trong phong, axit
clohydric 12N (1,0 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong
trong 1 gid. Sau d6, dung dich nude natri hydroxit 2N (6,00 mL) va cloform duge
thém vao, hon hgp duge rira b%mg nudce va sau do béng nude mudi bdo hoa, va duge
lam kho bang natri sulfat khan, va dung méi dugc chung ct. Phin cdn dugc tinh ché
bang HPLC pha d4o (pha dong: nudc/axetonitril) @& thu dugc hop chét néu & dé muc.
Vi dy 163: Tong hop 2",3-diflo-4"-(2-metoxyetyl)-5'-(piperazin-1-cacbonyl)-[1,1":2',1"-
terphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 4 trong vi du 22 dugce lap lai bang cach str dung tert-butyl
piperazin-1-cacboxylat thay cho tert-butyl N-[(3-endo)-8-azabixyclo[3.2.1]octan-3-
yl]cacbamat dé thu duoc hop chét néu & dé muc.

Vi du 164: Téng hop (R)-5'-(3-aminopiperidin-1-cacbonyl)-2",3-diflo-4"-(2-
metoxyetyl)-[1,1':2',1"-terphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugc 1dp lai bing cach sir dung tert-
butyl N-[(3R)-3-piperidyl]cacbamat thay cho tert-butyl N-[(3-endo)-8-azabixyclo
[3.2.1]octan-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 165: Téng hop 5'-(4-aminoazepan-1-cacbonyl)-2",3-diflo-4"-(2-metoxyetyl)-
[1,1":2',1"-terphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 4 trong vi du 22 dugce 13p lai bang cach str dung tert-butyl

N-(azepan-4-yl)cacbamat thay cho tert-butyl N-[(3-endo)-8-azabixyclo[3.2.1]octan-3-

yl]cacbamat dé thu dwoc hop chét néu & dé muc.
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Vi du 166: Téng hop 5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2",3-diﬂ0-4”-(2-hydroxy-2-metylpropyl)-[ 1,1":2',1"-terphenyl]-4-
cacbonitril-chit ddng phan B

Budce 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (500 mg) thu dugc & budc 1 ¢ vi du 41 va 1-(4-brom-3-flo-phenyl)-2-metyl-
propan-2-ol (379 mg) thu dugc ¢ bude 1 & vi du 28 duge hoa tan trong 1,4-dioxan (5,9
mL). O nhiét d6 trong phong, Pd(dba), (68 mg), X-phos (113 mg), va trikali phosphat
(752 mg) dugc thém vao, sau d6 dugc khqu & 100°C qua dém. Dung moi dugc chung
cét, va phan cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat)
dé¢ thu dugc tert-butyl 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]benzoat.

Budce 2

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)
phenyl]benzoat (300 mg) thu dugc & budce 1 trén day dugc hoa tan trong THF (0,9
mL). O 0°C, axit clohydric 12N (0,9 mL) dugc thém vao, sau d6 dugc khudy & nhiét
do trong phong trong 2 gid. Sau d6, MTBE dugc thém vao, hdn hop duoc rira bing
nuée va duoc 1am kho bang natri sulfat khan, va dung mdi duge chung cét dé thu duoc

axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]benzoic.
Budce 3

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)pheny]]
benzoic (10 mg) thu duge & bude 2 trén day va N-((1R,2R,4S)-rel-7-
azabixyclo[2.2. 1]heptan-2-yl)-2,4-dinitrobenzensulfonamit—chét ddng phan B
hydroclorua (10,2 mg) thu dugc & bude 3 ¢ vi du 155 duge hoa tan trong THF (0,12
mL). O nhiét d6 trong phong, TEA (0,014 mL) va HATU (18,7 mg) dugc thém vao,
sau d6 duogc khudy & 50°C trong 1 gid. Dung dich phan Gmg duoc cd trong chan
khéng, va phan cin dugce tinh ché bing sic ky cdt silica gel (pha dong: hexan/etyl
axetat) dé thu dugc N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-
hydroxy-2-metyl-propyl)phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-2,4-

dinitrobenzensulfonamit-chit déng phén B.

-113-



34521

Budc 4

N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-2,4-dinitrob enzensulfonamit-
chit ddng phan B (15 mg) thu dugc & bude 3 trén ddy dugc hoa tan trong DCM (0,2
mL). O 0°C, axit mercaptoaxetic (2 pL) va TEA (8,6 pL) dugc thém vao, sau d6 duoc
khudy & nhiét do trong phong trong 2 gio. Etyl axetat dugc thém vao, va hdn hop duge
rira bing nude va sau d6 bing nuéc mudi bdo hoa. Sau khi 16p hitu co duge lam kho
bing natri sulfat khan, dung mdi dugc chung cit. Phan cin duge tinh ché bang HPLC

pha dao (pha dong: nudc/axetonitril) dé thu dugc hop chét néu & dé muc.

Vi du 167: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-metyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Budéce 1

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat (60 mg) thu dugc & bude 1 & vi du
37 va 5-brom-6,7-diflo-1-metyl-benzotriazol (41,7 mg) dugc hoa tan trong 1,4-dioxan
(0,56 mL). O nhiét do trong phong, Pd(dba), (3,22 mg), X-phos (5,34 mg), va trikali
phosphat (71,4 mg) dugc thém vao, va hdn hop duoc khudy trong binh phén (ng vi
song & 125°C trong 1 gid. Dung dich phan g duoc loc, va dung méi dugc chung cét.
Phin cin duge tinh ché bing sic ky cot silica gel (pha dong: cloform/metanol) dé thu
dugc tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(6,7-diflo-1-metyl-
benzotriazol-5-yl)benzoyl]pyrolidin-3-yl]cacbamat.

Budce 2

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(6,7-diflo-1-metyl-
benzotriazol-5-yl)benzoyl]|pyrolidin-3-yl]cacbamat (20 mg) thu dugc & budce 1 trén
day dugc hoa tan trong TFA (0,40 mL), sau d6 dugc khudy & nhiét do trong phong
trong 5 phut. Sau khi hoan thanh phan tmg duoc xé4c nhén bang LCMS, DMSO (1,60
mL) duoc thém vao hdn hop, va qua trinh tinh ché dugc thuc hién bang HPLC pha dao

(pha d6ng: nudc/axetonitril) d8 thu dugc hop chét néu & dé muc.

Vi du 168: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-propyl-1H-benzo[d][1,2,3]triazol-5-y1)-[ 1,1'-biphenyl]-4-cacbonitril
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Quy trinh & bude 1 dén 5 trong vi du 41 dugce lap lai bang cach st dung 5-brom-
6-flo-1-propyl-benzotriazol thay cho 1-(4-brom-3-flo-pheny1)-2-metyl-propan-2-ol dé

thu duoc hgp chét néu & dé muc.

Vi du 169: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-
metoxyetyl)-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[ 1,1 '-biphenyl]-4-cacbonitril

Budce 1

Quy trinh & bude 1 dén 3 trong vi du 161 dugc 1ap lai bing céach sit dung 2,3-
diflo-N-(2-metoxyetyl)-6-nitro-anilin thay cho 1-(2,3-diflo-6-nitro-anilino)-2-mety-
propan-2-ol dé thu dugc 5-brom-6,7-diflo-1-(2-metoxyetyl)benzotriazol.

Budc 2

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lap lai bing cach sir dung 5-brom-
6,7-diflo-1-(2-metoxyetyl)benzotriazol thu dugc & bude 1 trén déy thay cho 1-(4-brom-
3-flo-phenyl)-2-metyl-propan-2-ol @2 thu duoc hop chét néu & dé muc.

Vi du 170: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-
hydroxyetyl)-1H-indol-5-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lap lai bang cach st dung 2-(5-
brom-6-flo-indol-1-yl)etanol thay cho 1-(4-brom¢3-ﬂo-phenyl)—2-metyl-propan-2-ol aé

thu dugc hop chét néu & dé muc.

Vi du 171: Téng hop 5-((1R,2R,4S)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-indol-5-y1)-[1,1 '-biphenyl]-
4-cacbonitril-chat ddng phan B

Budc 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoat (2,3 g) thu dugc & bude 1 6 vi du 4l va 1-(5-brom-6-flo-indol-1-yl)-2-metyl-
propan-2-ol (2,02 g) thu dugc & budce 1 & vi du 136 dugce hoa tan trong 1,4-dioxan (18,1
mL). O nhiét d6 trong phong, Pd(dba), (250 mg), X-phos (414 mg), va trikali phosphat
(3,46 g) dugc thém vao, sau d6 dugc khudy & 100°C qua dém. Dung méi dugc chung
cét, phan cin dugc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat), va
dung moi dugce chung cAt. Phan can duoc hoa tan trong THF (40,0 mL). 3 0°C, axit

clohydric 12N (30,0 mL) duoc thém vao, sau do dugc khudy & nhiét do trong phong
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trong 2 gio. Sau d6, MTBE dugc thém vao, hdn hop duge rira béng nudce va duoc lam
kho bing natri sulfat khan, va dung mdi dugc chung cAt dé thu dugce axit 3-(4-xyano-3-

flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]benzoic.
Budc 2

Axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indol-5-
yl]benzoic (8 mg) thu dugc & bude 1 trén ddy va N-((1R,2R,4S)-rel-7-
azabixyclo[2.2. 1]heptan-2-y1)-2,4-dinitrobenzensulfonamit—chét ddng phan B
hydroclorua (7,47 mg) thu dugc & bude 3 & vi du 155 duge hoa tan trong THF (0,30
mL). O nhiét do trong phong, TEA (0,00748 mL) va HATU (13,6 mg) dugce thém vao,
sau d6 dugc khudy & 50°C trong 1 gid. Dung dich phan tmg dugc b trong chan
khong, va phan can dugc tinh ché bang séc ky cot silica gel (pha dong: hexan/etyl
axetat) dé thu dugc N-[(1 S,3R,4R)-rel—7-[3-(4-xyan0-3-ﬂo-phenyl)-4-[6—ﬂo-1-(2-
hydroxy-2-metyl-propyl)indol-5-y1]benzoyl]-7-azabixyclo[2.2. 1]heptan-3-yl]-2,4-

dinitrobenzensulfonamit-chat ddng phén B.
Budc 3

N-[(18,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[6-flo-1 -(2-hydroxy-2-metyl-
propyl)indol-5-yl]benzoyl]-7-azabixyclo[2.2.1]heptan-3 -yl]-2,4-dinitrobenzen
sulfonamit-cht dong phan B (13,8 mg) thu duge & bude 2 trén ddy dugc hoa tan trong
DCM (1,0 mL). O 0°C, axit mercaptoaxetic (2,49 uL) va TEA (7,48 pL) dugc thém vao,
sau d6 dugc khudy & nhiét do trong phong trong 1 gio. Cloform va natri hydroxit 4N
duge thém vao, va hdn hop dugc rira bing nuée va sau do bang nudc mudi bdo hoa. Sau
khi 16p hitu co duge lam kho bing natri sulfat khan, dung moi dugc chung c4t. Phan cin
duoc tinh ché bang HPLC pha déo (pha dong: nudc/axetonitril) @& thu duoc hop chit

néu & d€ muc.

Vi du 172: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(6,7-diflo-1 -(2-hydroxy-
2-metylpropyl)- 1H-indol-5-y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Budc 1

5-brom-6,7-diflo-1H-indol (300 mg) dugc hoa tan trong DMF (4,31 mL). O nhiét
d6 trong phong, Cs>CO3 (843 mg) va 2,2-dimetyloxiran (0,230 mL) duoc thém vao, sau

d6 duoc khudy & 80°C trong 3 gid. Dung dich phan Umg dugc loc, va dung mdi dugce
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chung cAt. Etyl axetat dugc thém vao, hdn hop duoc ria tudn tu béng dung dich nuéc
amoni clorua bdo hoa, nudc, va nude mubdi bio hoa, va duge 1am khd bang natri sulfat
khan, va dung moi dugc chung cét. Phin cin duoc tinh ché bang sic ky cot silica gel
(pha dong: hexan/etyl axetat) dé thu dugc 1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-
propan-2-ol.

Budc 2

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (210 mg) thu duge & bude 1 ¢ vi du 41 va 1-(5-brom-6,7-diflo-indol-1-yl)-
2-metyl-propan-2-ol (196 mg) thu dugc & bude 1 trén ddy dugc hoa tan trong 1,4-dioxan
(1,65 mL). O nhiét d trong phong, Pd(dba): (22,8 mg), X-phos (37,8 mg), va trikali
phosphat (316 mg) duoc thém vao, sau d6 dugc khudy & 100°C qua dém. Dung mdi
dugc chung cit, phan cin dugc tinh ché bing séc ky cot silica gel (pha dong: hexan/etyl
axetat), va dung moi dugc chung cAt. Phan can dugc hoa tan trong THF (2,63 mL). 0
0°C, axit clohydric 12N (2,1 mL) dugc thém vao, sau d6 dugc khudy & nhiét do trong
phong trong 2 gio. MTBE dugc thém vao, hdn hop duoc rira bing nuéc va duge lam
kho bang natri sulfat khan, va dung mdi dugc chung cit dé thu duoc axit 3-(4-xyano-3-

flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]benzoic.
Buée 3

Axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)indol-
5-yl]benzoic (30 mg) thu dugc & budc 2 trén ddy va tert-butyl N-[(3S)-pyrolidin-3-
ylJcacbamat (13,2 mg) dugc hoa tan trong THF (0,323 mL). O nhiét d6 trong phong,
TEA (0,027 mL) va HATU (49,1 mg) dugc thém vao, sau d6 dugc khuéy & 50°C trong
1 gio. Dung moi dugc chung ct dudi ap suét giam. Phén cin dugc tinh ché bang sic ky
cOt silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-butyl N-[(3S)-1-[3-(4-
xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)indol-5-
yl]benzoyl]pyrolidin-3-yl]cacbamat.

Budc 4

Tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-
metyl-propyl)indol-5-yl]benzoyl]pyrolidin-3-ylJcacbamat (40 mg) thu dugc & bude 3
trén day duoc hoa tan trong MeOH (0,80 mL). O nhiét d0 trong phong, dung dich axit

clohydric-1,4-dioxan 4N (0,80 mL) dugc thém vao, sau d6 dugc khudy & nhiét do
-117-



34521

trong phong trong 1 gi®. Cloform va dung dich nuée natri hydroxit 2N (1,6 mL) dugc
thém vao, hdn hop dugc rira bang nudce va duge 1am kho bang natri sulfat khan, va
dung méi dugce chung cAt. Phin cn dugc tinh ché bing HPLC pha déo (pha dong:

nudc/axetonitril) dé thu dugc hop chit néu & dé muc.

Vi du 173: Téng hop 5'-(7-amino-2-azabixyclo[2.2.1]heptan-2-cacbonyl)-3-flo-2'-(6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-[1,1'-bipheny1]-4-cacbonitril

Axit  3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indol-5-
yl]benzoic (8 mg) thu dugc & bude 1 & vi du 171 dugc hoa tan trong THF (0,3 mL). O
nhiét do trong phong, tert-butyl N-(3-azabixyclo[2.2.1]heptan-7-yl)cacbamat (3,80 mg),
TEA (0,0075 mL), va HATU (13,6 mg) dugc thém vao, sau d6 dugc khudy & 50°C trong
3 gi0. Sau khi hoan thanh phan Ung dugc xdc nhén bang LCMS, dung dich phan tng
duoc ¢6. TFA (0,20 mL) dugce thém vao chét cin, sau d6 duoc khudy & nhiét do trong
phong trong 5 phut. Sau khi hoan thanh phan ng dugc xac nhin bang LCMS, DMSO
(0,8 mL) dugc thém vao dung dich phan tng, va qua trinh tinh ché duoc thuc hién bing
HPLC pha dao (pha dong: nudc/axetonitril) dé thu dugc hop chét néu & dé muc.

Vi du 174: Téng hop 5'-(7-amino-2-azabixyclo[2.2.1]heptan-2-cacbonyl)-2",3-diflo-4"-
(2-hydroxy-2-metylpropyl)-[1,1':2',1"-terphenyl]-4-cacbonitril
Bude 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]
benzoic (100 mg) thu dwgc & budce 2 & vi du 166 dugc hoa tan trong THF (0,982 mL).
O nhiét d6 trong phong, tert-butyl N-(3-azabixyclo[2.2.1]heptan-7-yl)cacbamat (52,1
mg), TEA (0,103 mL), va HATU (187 mg) dugc thém vao, sau d6 dugc khudy & 50°C
trong 3 gid. Phan cin dugc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat) dé thu dugc tert-butyl N-[3-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-
metyl-propyl)phenyl]benzoyl]-3-azabixyclo[2.2.1]heptan-7-yl]cacbamat.

Budc 2

Tert-butyl N-[3-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hy droxy-2-metyl-
propyl)phenyl]benzoyl]-3-azabixyclo[2.2.1]heptan-7-yl]cacbamat (30 mg) thu dugc &
buéc 1 trén diy dugce hoa tan trong MeOH (0,5 mL). O nhiét do trong phong, axit
clohydric 12N (0,5 mL) dugc thém vao hén hop. Sau khi hdn hgp duge khudy & nhiét
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dd trong phong trong 0,5 gid, nude va dung dich nudce natri hydroxit 2N (3,0 mL)
duoc thém vao hdn hop. Hon hop duge chiét bing cloform, va dung mdi dugc chung
c4t. Phén can duogc tinh ché bé‘mg HPLC pha dao (pha dong: nudc/axetonitril) dé thu

dugc hgp chat néu & dé muc.

Vi du 175: Tbéng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-metyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-
4-cacbonitril-chit ddng phan B

Budce 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (90 mg) thu dugc & budc 1 & vi du 41 va 5-brom-6,7-diflo-1-metyl-
benzotriazol (68,6 mg) duogc hoa tan trong 1,4-dioxan (0,71 mL). O nhiét d§ trong phong,
Pd(dba)z (9,8 mg), X-phos (16 mg), va trikali phosphat (135 mg) dugc thém vao, sau do6
duge khudy ¢ 100°C qua dém. Dung méi duge chung cit, phan cin duge tinh ché bang
sic ky cot silica gel (pha dong: hexan/etyl axetat), va dung mdi duge chung cit. Phan
cdn dugce hoa tan trong TFA (1,0 mL), sau d6 duoc khuéy & nhiét do trong phong trong
2 gio. MTBE duge thém vao, hon hop dugce rira bing nude va duge 1am kho bang natri
sulfat khan, va dung méi duogc chung cat dé thu dugc axit 3-(4-xyano-3-flo-phenyl)-4-
(6,7-diflo-1-metyl-benzotriazol-5-yl)benzoic.

Buéc 2

Axit  3-(4-xyano-3-flo-phenyl)-4-(6,7-diflo- 1-metyl-benzotriazol-5-yl)benzoic
(30 mg) thu dugc & bude 1 trén ddy va N-((1R,2R,4S)-rel-7-azabixyclo[2.2.1]heptan-2-
yl)-2,4-dinitrobenzensulfonamit-chit déng phan B hydroclorua (30,6 mg) thu dugc &
bude 3 & vi du 155 duoc hoa tan trong THF (0,367 mL). O nhiét d6 trong phong, TEA
(0,042 mL) va HATU (55,9 mg) duoc thém vao, sau d6 duoc khudy & 50°C trong 1 gio.
Dung dich phan ng dugc ¢d trong chan khong, va phan cian duge tinh ché bing sic ky
cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc N-[(1R,3S,4S)-rel-7-[3-(4-
xyano-3-flo-phenyl)-4-(6,7-diflo-1-metyl-benzotriazol-5-yl)benzoyl]-7-
azabixyclo[2.2.1]heptan-3-yl]-2,4-dinitrobenzensulfonamit-ch4t déng phan B.

Budce 3

N-[(1R,3S,4S)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-(6,7-diflo-1-metyl-
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benzotriazol-5-yl)benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl1]-2,4-

dinitrobenzensulfonamit-ch4t ddng phan B (51 mg) thu dugc & budc 2 trén day duge
hoa tan trong DCM (0,70 mL). O 0°C, axit mercaptoaxetic (5,8 pL) va TEA (29,1 uL)
duogc thém vao, sau d6 duoc khudy & nhiét do trong phong trong 2 gio. Etyl axetat duge
thém véo, va hdn hop duoc rira bing nude va sau d6 bang nude mudi bio hoa. Sau khi
16p hitu co duge 1am kho bing natri sulfat khan, dung mdi duge chung cit. Phan cin
duoc tinh ché bing HPLC pha d4o (pha dong: nudc/axetonitril) d& thu dugc hop chét

néu & dé muc.

Vi du 176: Téng hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-[1,1'-
biphenyl]-4-cacbonitril-chit ddng phan B

Budc 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (2,3 g) thu dugc & bude 1 & vi du 41 va 1-(5-brom-6-flo-1H-indazol-1-yl)-2-
metylpropan-2-ol (2,03 g) thu dugc & budc 1 & vi du 142 dugc hoa tan trong 1,4-dioxan
(18,7 mL). O nhiét d trong phong, Pd(dba), (250 mg), X-phos (414 mg), va trikali
phosphat (3.46 g) dwoc thém vio, sau d6 duoc khudy & 100°C qua dém. Dung moi dugc
chung cét, phan cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat), va dung moi duge chung cét. Phan cin dugc hoa tan trong THF (10,0 mL). O
0°C, axit clohydric 12N (10,0 mL) dwoc thém vao, sau dé duoc khuéy & nhiét d trong
phong trong 2 gio. MTBE dugc thém vao, hdn hop dugce rira bing nude va duoc lam
khd bang natri sulfat khan, va dung méi dugc chung cit dé thu duoc axit 3-(4-xyano-3-

flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indazol-5-yl]benzoic.
Budce 2

Axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indazol-5-
yl]benzoic (30 mg) thu dugc & budc 1 trén ddy va N-((1R,2R,4S)-rel-7-azabixyclo
[2.2.1]heptan-2-y1)-2,4-dinitrobenzensul fonamit-chit ddng phan B hydroclorua (27,9
mg) thu dugce & bude 3 & vi du 155 duge hoa tan trong THF (0,34 mL). O nhiét do
trong phong, TEA (0,038 mL) va HATU (51,0 mg) dugc thém vao, sau d6 dugc khudy
& 50°C trong 1 gio. Dung dich phéan tmg duge co trong chan khdng, va phan cin duge
tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc N-
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[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-
propyl)indazol-5-yl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-2,4-

dinitrobenzensulfonamit-chat dong phan B.
Budc 3

N-[(1S,3R,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-
propyl)indazol-5-yl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl1]-2,4-dinitrobenzen
sulfonamit-chit ddng phan B (45 mg) thu duge & budc 2 trén ddy duge hoa tan trong
DCM (0,58 mL). G 0°C, axit mercaptoaxetic (4,9 pL) va TEA (24 pL) duoc thém vao,
sau d6 dugc khudy & nhiét do trong phong trong 2 gio. Etyl axetat dugc thém vao, va
hén hop duge rira bing nude va sau d6 bang nude mudi bao hoa. Sau khi 16p hitu co
dugc lam kho bé‘mg natri sulfat khan, dung méi dugc chung cAt. Phan can dugc tinh ché

bing HPLC pha d4o (pha dong: nudc/axetonitril) dé thu duoc hop chit néu & & muc.

Vi du 177: Téng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl)-
3-flo-[1,1'-biphenyl]-4-cacbonitril-chat ddng phan B

Budce 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (3.2 g) thu dugc & bude 1 & vi du 41 va 1-(5-brom-6,7-diflo-benzotriazol-1-
yl)-2-metyl-propan-2-ol (3,01 g) thu dugc & budce 3 & vi du 161 dugc hoa tan trong 1,4-
dioxan (25,2 mL). O nhiét d6 trong phong, Pd(dba), (348 mg), X-phos (577 mg), va
trikali phosphat (4,81 g) duoc thém vao, sau d6 duoc khudy & 100°C qua dém. Dung
mdi dwgc chung cét, phan cin duoc tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat), va dung méi dugc chung cit. Phin cin duoc hoa tan trong THF (15,0
mL). O 0°C, axit clohydric 12N (15,0 mL) dugc thém vao, sau d6 duogc khuéy O nhiét
do trong phong trong 2 gio. MTBE duoc thém vao, hdn hop duge rira bing nude va
dugc lam kho béng natri sulfat khan, va dung méi dugc chung cat dé thu duoc axit 3-
(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)benzotriazol-5-

yl]benzoic.
Budce 2

Axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)
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benzotriazol-5-yl]benzoic (30 mg) thu dugc & budc 1 trén day va N-((18,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-y1)-2,4-dinitrobenzensulfonamit-chit déng phan B
hydroclorua (26,8 mg) thu dugc & bude 3 & vi du 155 duge hoa tan trong THF (0,33
mL). O nhiét d6 trong phong, TEA (0,037 mL) va HATU (48,9 mg) dugc thém vao,
sau d6 dugc khudy & 50°C trong 1 gio. Dung dich phan tmg dugc ¢d trong chan
khong, va phin cin duge tinh ché bang sic ky cdt silica gel (pha dong: hexan/etyl
axetat) dé thu duoc N-[(1S,2S,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-
hydroxy-2-metyl-propyl)benzotriazol-5-yl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-

2,4-dinitrobenzensulfonamit-chit ddng phan B.
Budce 3

N-[(18,28,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-
metyl-propyl)benzotriazol-5-yl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-yl]-2,4-
dinitrobenzensulfonamit-chat ddng phan B (43 mg) thu dugc & bude 2 trén day duoc
hoa tan trong DCM (0,54 mL). O 0°C, axit mercaptoaxetic (4,5 pL) va TEA (22,7 pL)
duoc thém vao, sau d6 duge khudy & nhiét do trong phong trong 2 gidr. Etyl axetat dugc
thém vao, va hdn hop duge rira bang nude va sau d6 bang nude mudi bio hoa. Sau khi
16p hitu co duge 1am kho bang natri sulfat khan, dung méi dugc chung cit. Phin cin
duoc tinh ché bang HPLC pha d4o (pha dong: nudc/axetonitril) dé thu duoc hop chét

néu & dé muc.

Vidu 178: Téng hop 5 '-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(3-
brom-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-3-flo-[ 1,1'-biphenyl]-4-
cacbonitril
Bude 1

Quy trinh & buéc 1 dén 4 trong vi du 41 dwoc lap lai bing cach st dung 1-(5-
brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & bugc 1 & vi du 142 thay cho
1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu duoc tert-butyl N-((3-endo)-8-(4'-
Xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1-[1,1'-biphenyl]-3-
cacbonyl)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat.

Budc 2

Tert-butyl N-((3-endo)-8-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)
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-1H-indazol-5-yl-[1,1'-biphenyl]-3-cacbonyl)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat

(10 mg) thu dugce & budce 1 trén day dugc hoa tan trong DMF (0,076 mL). NBS (3,5 mg)
duoc thém vao, sau d6 dugce khudy ¢ 80°C qua dém. Dung dich phan tng dugc pha
loding bing DMSO dén 1 mL, va qua trinh tinh ché dugc thuc hién bang HPLC pha dao

(pha dong: nudc/axetonitril) dé thu duge hop chit néu & d& muc.

Vi dy 179: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(5-flo-3-metylbenzo[d]isoxazol-6-yl)-[1,1'-biphenyl]-4-cacbonitril

Budce 1

3-brom-4-flophenol (5 g) dwoc hoa tan trong diclometan (114 mL). O 0°C, TEA
(5,5 mL) duoc thém vao hdn hop, va axetyl clorua (2,8 mL) dugc thém ting giot vao
hén hop. Dung dich phan ing duoc khudy & 20°C trong 30 phut va dugc pha lodng bing
diclometan (100 mL). San phdm tao thanh dugc rira bang axit clohydric 0,5 N, dung
dich nudc natri hydrogen cacbonat bdo hoa, va nudc mudi bio hoa, va dung mdi duoc

chung cit dé thu dugc 3-brom-4-flophenyl axetat.
Budc 2

Phtrc chit boron triflorua- axit axetic (53 mL) dugc thém vao 3-brom-4-flophenyl
axetat (6,2 g) thu duge & bude 1 trén ddy, sau d6 dugc khudy & 155°C trong 14 gio.
Dung dich phan tng dwogc 1am ngudi dén 0°C, va ice duoc thém vao hdn hop. Chat két
tia dugce thu gom béng cach loc, rira béng nude at 0°C, va 1lam kho. Chéit rén thu duogc
duge tinh ché béng sdc ky cdt silica gel (pha dong: hexan/etyl axetat) dé thu dugc 1-(4-
brom-5-flo-2-hydroxyphenyl)etanon.

Budce 3

MeOH (30 mL) dugc thém vao 1-(4-brom-5-flo-2-hydroxyphenyl)etanon (2.16
g) thu duogc & budc 2 trén day, hydroxylamin hydroclorua (1.29 g), va natri axetat (1,14
g), sau d6 duoc khudy & 60°C trong 1 gid. Nude d4 duge thém vao dung dich phén tng,
va chét két tia duoc thu gom bing cach loc, rira bang nude, va 1am kho. Chét rin thu
dugc dugce hoa tan trong THF (31 mL), va TEA (1,68 mL) va N,N'-cacbonyldiimidazol
(1, 65 g) dugc thém vao, sau d6 duge khudy & 70°C trong 1 gio. Dung mdi dugc chung
cét, va phan cin duoc tinh ché bang sic ky cot silica gel (pha dong: cloform/etyl axetat)

dé thu dugc 6-brom-5-flo-3-metylbenzo[d]isoxazol.
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Budc 4

Quy trinh & bude 1 dén 5 trong vi du 41 dwoc lip lai bang cach sir dung 6-brom-
5-flo-3-metylbenzo[d]isoxazol thu dugc & bude 3 trén dady thay cho 1-(4-brom-3-flo-
phenyl)-2-metyl-propan-2-ol dé thu duoc hop chit néu & dé muc.

Vi du 180: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(5-flo-3-
metylbenzo[d]isoxazol-6-yl)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 3 trong vi du 37 dugc 13p lai bang cich st dung 6-brom-
5-flo-3-metylbenzo[d]isoxazol thu dugc & bude 3 & vi du 179 thay cho 1-(4-brom-3-flo-
phenyl)-2-metyl-propan-2-ol dé thu duoc hop chét néu & dé muyc.

Vi du 181: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-3-metyl-1H-indazol-5-yl)-[ 1,1'-biphenyl]-4-

cacbonitril
Buéce 1

Tert-butyl N-((3-endo)-8-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)
-1H-indazol-5-yl-[1,1'-biphenyl]-3-cacbonyl)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat
(69 mg) thu dugc & bude 1 ¢ vi du 178 dugce hoa tan trong DMF (0,53 mL), va NBS (38
mg) dugc thém vao, sau d6 duoc khudy & 80°C qua dém. Hon hop dugc 1am ngudi dén
nhiét do trong phong, va BocyO (200 mg) va DMAP (1 mg) dugc thém vao, sau d6 duge
khudy & nhiét d6 trong phong trong 2 gidr. Etyl axetat dugc thém vao, va hdn hop tao
thanh duoc rira bang nuée va tiép d6 bing nude mudi bao hoa. Sau khi 16p hitu co duoc
1am kh bang natri sulfat khan, dung méi dugc chung cit. Dung mdi dugc chung cit, va
phin cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu
dugc tert-butyl ((3-endo)-8-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-
indazol-5-yl)-[1,1'-biphenyl]-3-cacbonyl)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat.
Budce 2

Tert-butyl  ((3-endo)-8-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-
1H-indazol-5-yl)-[1,1'-biphenyl]-3-cacbonyl)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat
(15 mg) thu dugc & budce 1 trén ddy, trimetylboroxin (7,7 mg), PdClx(dppf)CH2Cla (1

mg), va xezi cacbonat (20 mg) dugc tao huyén phu trong 1,4-dioxan, sau d6 dugc khudy

& 125°C trong 30 phat duéi bic xa vi séng. Dung moi duoc chung cit, va axit
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trifloaxetic (0,2 mL) duoc thém vao chét can, sau dé duge khudy & nhiét d6 trong phong
trong 10 phut. Dung dich phan tmg dugc pha lodng bing DMSO dén 1 mL, va qua trinh
tinh ché dugc thuc hién béng HPLC pha dao (pha ddng: nudc/axetonitril) dé thu dugc

hop chat néu & d€ muc.

Vi du 182: Téng hop 5'-((1R,2S,4S)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2",3-diflo-4"-(2-hydroxy-2-metylpropyl)-[1,1':2',1"-terphenyl]-4-cacbonitril

Buéce 1

Tert-Butyl (1S,3S,4R)-rel-3-amino-7-azabixyclo[2.2.1]heptan-7-cacboxylat
(919 mg) duoc hoa tan trong THF (14,4 mL). G 0°C, TEA (1,81 mL) va 2,4-
dinitrobenzensulfonyl clorua (1,73 g) dugc thém vao, sau d6 dugc khuéy & nhiét do
trong phong qua dém. Etyl axetat dugc thém vio, hdn hgp dugc rira bang nudc va sau
d6 bang nuwde mudi bao hoa, va duge 1am khd bang natri sulfat khan, va dung mai
duoc chung cit. Phan cin duoc tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu duoc tert-butyl (18,3S,4R)-rel-3-[(2,4-dinitrophenyl)
sulfonylamino]-7-azabixyclo[2.2.1]heptan-7-cacboxylat.

Budc 2

Tert-butyl (1S,3S,4R)-rel-3-[(2,4-dinitrophenyl)sulfonylamino]-7-azabixyclo
[2.2.1]heptan-7-cacboxylat (100 mg) thu dugc & budce 1 trén day dugce hoa tan trong
etyl axetat (1,00 mL). O nhiét d trong phong, dung dich axit clohydric-etyl axetat 4N
(2,00 mL) duge thém vao, sau d6 duge khudy & nhiét do trong phong trong 1 gio.
Dung dich phan ting duge c6 trong chan khong dé thu dugc N-[(18,3S,4R)-rel-7-
azabixyclo[2.2.1]heptan-3-yl]-2,4-dinitrobenzensulfonamit hydroclorua.

Budce 3

Axit  3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]
benzoic (30 mg) thu dugc & budc 2 & vi du 166 va N-[(1S,3S,4R)-rel-7-
azabixyclo[2.2.1]heptan-3-yl]-2,4-dinitrobenzensulfonamit hydroclorua (30,7 mg) thu
dugc & bude 2 trén day duge hoa tan trong THF (0,40 mL). O nhiét d6 trong phong,
TEA (0,0420 mL) va HATU (56,0 mg) dugc thém vao, sau d6 duoc khudy & 50°C trong
1 gio. Dung dich phan tmg duoc c6 trong chan khong, va phin cin duge tinh ché bang

sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu duoc N-[(18,3S,4R)-rel-7-[3-
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(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]benzoyl]-7-
azabixyclo[2.2.1]heptan-3-yl]-2,4-dinitrobenzensulfonamit.

Budc 4

N-[(18,38S,4R)-rel-7-[3-(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]benzoyl]-7-azabixyclo[2.2.1]heptan-3-y1]-2,4-dinitrobenzensulfonamit
(55 mg) thu duogc & bude 3 trén ddy dugc hoa tan trong DCM (0,752 mL). 0 0°C, axit
mercaptoaxetic (6,27 uL) va TEA (31,4 pL) dugce thém vao, sau d6 duoc khudy & nhiét
d6 trong phong trong 2 gid. Cloform dugc thém vao, hdn hop duge ria bing dung dich
nudc natri hydroxit 4N, va duge lam kho bé‘mg natri sulfat khan, va dung méi duogc
chung cit. Phan cin duoc tinh ché bang HPLC pha d4o (pha dong: nuéc/axetonitril) aé

thu dugc hop chét néu & dé muc.

Vi du 183: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-
(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-3-flo-[ 1,1'-biphenyl]-4-

cacbonitril
Budce 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)indol-
5-yl]benzoic (30 mg) thu dugc & budc 2 & vi du 172 va tert-butyl N-[(3-endo)-8-
azabixyclo[3.2.1]octan-3-yl]cacbamat (16.1 mg) dugc hoa tan trong THF (0,323 mL).
O nhiét do trong phong, TEA (0,027 mL) va HATU (49,1 mg) dugc thém vao, sau do
duge khudy & 50°C trong 1 gid. Dung mdi duge chung cit dudi p sudt giam. Phan cin
duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-
propyl)indol-5-yl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat.

Buéce 2

Tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-
2-metyl-propyl)indol-5-yl]benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat (42 mg)
thu duge & bude 1 trén ddy duoce hoa tan trong MeOH (0,84 mL). O nhiét d6 trong phong,
dung dich axit clohydric-1,4-dioxan 4N (0,84 mL) duogc thém vao, sau d6 duoc khqu
& nhi¢t do trong phong trong 1 gid. Cloform va dung dich nudce natri hydroxit 2N (1,68

mL) dugc thém vao, hdn hop duge rira bﬁng nude va duge lam kho bang natri sulfat
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khan, va dung méi dugc chung cit. Phan cin dugc tinh ché bing HPLC pha dio (pha

dong: nudc/axetonitril) dé thu duoc hop chét néu & dé muc.

Vi du 184: Tbéng hop 5-((1R,2S,4S)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)- 1 H-indol-5-yI)-[1,1'-biphenyl]-

4-cacbonitril

Quy trinh & budc 1 dén 3 trong vi du 171 dugce lap lai bang cach sir dung N-
[(IR,2S,4S)-rel-7-azabixyclo[2.2.1]heptan-3-y1]-2,4-dinitrobenzensulfonamit
hydroclorua thu dugc & budce 2 & vi du 182 thay cho N-((1R,2R,4S)-rel-7-
azabixyclo[2.2. 1]heptan-2-yl)-2,4-dinitrobenzensulfonamit-chét ddng phan B

hydroclorua dé thu dugc hop chit néu & dé muc.

Vi du 185: Tdng hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-metyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-

4-cacbonitril

Quy trinh & bude 3 dén 4 trong vi du 172 dugc lap lai bing cach st dung axit 3-
(4-xyano-3-flo-phenyl)-4-(6,7-diflo-1-metyl-benzotriazol-5-yl)benzoic thu dugc &
budc 1 & vi du 175 thay cho axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-
metyl-propyl)indol-5-yl]benzoic, va st dung tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat hydroclorua thay cho tert-butyl N-[(3S)-

pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & dé muc.

Vi du 186: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-7-metoxy-1H-indazol-5-yl)-[ 1,1'-biphenyl]-4-

cacbonitril
Buée 1

5-brom-2,3,4-triflo-benzaldehyt (480 mg) dugc hoa tan trong 1,2-Dimetoxyetan
(4,8 mL). O nhiét do trong phong, hydrazin monohydrat (7.68 mL) dugc thém vao, sau
d6 duge khudy & 80°C trong 5 gid. Etyl axetat dugc thém véo, hdn hop dugc rira bing
nudc va sau dé béng nude mudi bio hoa, va dugce lam kho béng natri sulfat khan, va
dung méi duoc chung cét. Phin cin dugce tinh ché bang sic ky cdt silica gel (pha dong:

hexan/etyl axetat) dé thu dugc 5-brom-6,7-diflo-1H-indazole.

Budc 2
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5-brom-6,7-diflo-1H-indazol (97 mg) thu dugc & bude 1 trén day duoc hoa tan
trong DMF (1,38 mL). O nhiét d6 trong phong, metanol (0,1 mL), xezi cacbonat (271
mg), 2,2-dimetyloxiran (0,074 mL) dugc thém vao, sau d6 duogc khudy & 80°C trong 1
gi0. Etyl axetat dugc thém vao, hdn hop duge rira bang nude va sau do bing nudc mudi
bdo hoa, va duoc lam kho béng natri sulfat khan, va dung moi dugc chung cAt. Phan cin
duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugce 1-(5-
brom-6-flo-7-metoxy-indazol-1-yl)-2-metyl-propan-2-ol.

Budc 3

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (45,0 mg) thu dugc & budc 1 & vi du 41 va 1-(5-brom-6-flo-7-metoxy-
indazol-1-yl)-2-metyl-propan-2-ol (43,8 mg) thu dugc & bude 2 trén diy dugce hoa tan
trong 1,4-dioxan (0,50 mL). O nhiét d6 trong phong, Pd(dba): (4,89 mg), X-phos (8,11
mg), va trikali phosphat (67,7 mg) dugc thém vao, sau d6 dugc khudy & 100°C qua dém.
Dung mbi dugc chung cét, phan cin dugc tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat), va dung mdi dugc chung cét. Phin cin dwoc hoa tan trong THF (0,45
mL). O 0°C, axit clohydric 12N (0,56 mL) dugc thém vio, sau d6 duoc khudy & nhiét
d6 trong phong trong 2 gio. MTBE dugc thém vao, va hdn hop duge rira bing nuée va
dwoc 1am kho bing natri sulfat khan. Sau d6, dung mdi duoc chung cét dé thu duoc axit
3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)-7-metoxy-indazol-5-
yl]benzoic.

Budc 4

Quy trinh & budce 3 dén 4 trong vi du 172 duoc 13p lai bing cach st dung axit 3-
(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)-7-metoxy-indazol-5-
yl]benzoic thu dugc & budce 3 trén day thay cho axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-
diflo-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]benzoic, va st dung tert-butyl ((3-endo)-
8-azabixyclo[3.2. 1]octan-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat dé thu dugc hop chét néu & d& muc.

Vi dy 187: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-
2-metylpropyl)-1H-indazol-5-yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Budc 1
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5-brom-6,7-diflo-1H-indazol (101 mg) thu dugc & bude 1 & vi du 186 duoc hoa
tan trong DMF (1,44 mL). O nhiét do trong phong, xezi cacbonat (283 mg) va 2,2-
dimetyloxiran (0,077 mL) dugc thém vao, sau d6 dugc khudy & 80°C qua dém. Etyl
axetat duoc thém vao, va hdn hop dugc rira bing nude va sau d6 bing nude mudi bio
hoa, va duge 1am kho bang natri sulfat khan. Sau d6, dung méi duge chung cat. Phan
can duoc tinh ché bing séc ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc
1-(5-brom-6,7-diflo-indazol-1-yl)-2-metyl-propan-2-ol.

Budc 2

Quy trinh & bude 2 dén 4 trong vi du 172 duogc lp lai bang cach sir dung 1-(5-
brom-6,7-diflo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & buéde 1 trén day thay cho
1-(5-brom-6,7-diflo-indol- 1-yl)-2-metyl-propan-2-ol d& thu dugc hop chit néu & ¢ muc.

Vi du 188: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-
(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 duoc lap lai bang cach sir dung 1-(5-
brom-6,7-diflo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & budc 1 & vi du 187 thay
cho 1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl ((3-
endo)-8-azabixyclo[3.2.1]octan-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-

yl]cacbamat dé thu dwoc hop chit néu & dé muc.

Vi du 189: Tbéng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 duogc lap lai bang cach st dung 1-(5-
brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & bude 1 & vi du 142 thay cho
1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, ~va st dung tert-butyl
((1S,2S,4R)-rel-7-azabixyclo[2.2.1 ]heptan-2-yl)cacbamat hydroclorua thay cho tert-
butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.
Vi du 190: Téng hop (S)-5'-(3-amino-3-metylpyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-
(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 dugc ldp lai béng cach str dung 1-(5-
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brom-6-flo-indol-1-yl)-2-metyl-propan-2-ol thu dugc & budce 1 & vi du 136 thay cho 1-
(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl (S)-(3-
metylpyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-yl]jcacbamat aé

thu dugce hop chét néu & d& muc.

Vi du 191: Téng hop (S)-5'-(3-amino-3-metylpyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 ]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & bude 3 dén 4 trong vi du 172 dwoc 13p lai bang cach sir dung axit 3-
(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)benzotriazol-5-
yl]benzoic thu dugc & budc 1 & vi du 177 thay cho axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-
diflo-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]benzoic, va st dung tert-butyl (S)-(3-
metylpyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-ylJcacbamat dé

thu dwgc hop chét néu & dé muc.

Vi du 192: Tdéng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1,2,3 ]triazol-5-y1)-
3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 3 dén 4 trong vi du 172 duoc 1ap lai bing cach sir dung axit 3-
(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-hydroxy-2-metyl-propyl)benzotriazol-5-
yl]benzoic thu dugc & bude 1 ¢ vi du 177 thay cho axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-
diflo-1-(2-hydroxy-2-metyl-propyl)indol-5-yl]Jbenzoic, va st dung tert-butyl
((1S,2S,4R)-rel-7-azabixyclo[2.2.1 heptan-2-yl)cacbamat hydroclorua thay cho tert-
butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & dé muc.

Vi du 193: Téng hop 5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2",3-diflo-4"-(2-hydroxy-2-metylpropyl)-[1,1':2',1"-terphenyl]-4-cacbonitril

Quy trinh & bude 3 dén 4 trong vi du 172 duge lap lai bing cach st dung axit 3-
(4-xyano-3-flo-phenyl)-4-[2-flo-4-(2-hydroxy-2-metyl-propyl)phenyl]benzoic thu
dugc & budce 2 & vi du 166 thay cho axit 3-(4-xyano-3-flo-phenyl)-4-[6,7-diflo-1-(2-
hydroxy-2-metyl-propyl)indol-5-yl]benzoic, va st dung tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat hydroclorua thay cho tert-butyl N-[(3S)-

pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & d& muc.
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Vidu 194: Toéng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(3-hydroxy-3-metylbutyl)-1H-indazol-5-y1)-[ 1,1'-biphenyl]-4-cacbonitril

Budc 1

5-brom-6-flo-1H-indazol (200 mg) dugc hoa tan trong DMF (3,1 mL). O nhiét
do trong phong, xezi cacbonat (606 mg), va 3-hydroxy-3-metyl-butyl este cta axit 4-
metylbenzen sulfonic (481 mg) dugc thém vao, sau dé dugc khudy & 90°C trong 16 gio.
Etyl axetat dwoc thém vao, va hdn hop duge rira bing nuéce va sau d6 bing nudc mudi
bdo hoa, va duogc lam kho béng natri sulfat khan. Sau d6, dung mdéi dugc chung cét.
Phdn cin duoc tinh ché bing sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu
dugc 4-(5-brom-6-flo-indazol-1-yl)-2-metyl-butan-2-ol.

Budce 2

Quy trinh & bude 2 dén 4 trong vi du 172 dugc ldp lai béng cach st dung 4-(5-
brom-6-flo-indazol-1-yl)-2-metyl-butan-2-ol thu dugc & bude 1 trén day thay cho 1-(5-
brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl ((3-endo)-8-
azabixyclo[3.2.1]octan-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-

yl]cacbamat dé thu dwoc hop chit néu & d& muyc.

Vi du 195: Tbéng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 duge lap lai bang cach sir dung 1-(5-
brom-6,7-diflo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & buéde 1 & vi du 187 thay
cho 1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl
((18S,28,4R)-rel-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat hydroclorua thay cho tert-
butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dwoc hop chit néu & dé muc.

Vi du 196: Téng hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-yl)-3-flo-[ 1,1'-
biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 4 trong vi du 172 duogc lip lai bang cach sir dung tert-
butyl ((1S,2S,4R)-rel-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat hydroclorua thay cho
tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dugc hop chit néu & d& myc.
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Vi du 197: Téng hop (S)-5'-(3-amino-3-metylpyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-indazol-5-yl1)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 duoc lap lai bang cach sir dung 1-(5-
brom-6,7-diflo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & buée 1 & vi du 187 thay
cho 1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl (S)-(3-
metylpyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-ylJcacbamat dé
thu dugc hop chit néu & d& muc.
Vi du 198: Téng hop (S)-5'-(3-amino-3-metylpyrolidin-1-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-indol-5-y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 4 trong vi du 172 duoc lap lai bang cach sir dung tert-
butyl (S)-(3-metylpyrolidin-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat dé thu duoc hop chét néu & d& muc.
Vi du 199: Téng hop 3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-y1)-5'-
(2,7-diazaspiro[3.4]octan-6-cacbonyl)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 2 dén 4 trong vi du 172 dwoc lap lai bang cach sit dung 1-(5-
brom-6-flo-indazol-1-yl)-2-metyl-propan-2-ol thu dugc & budc 1 & vi du 142 thay cho
1-(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-o0l, va st dung tert-butyl 2,7-
diazaspiro[3.4]octan-2-cacboxylat thay cho tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat
& thu dugc hop chat néu ¢ dé muc.
Vi du 200: Téng hop 2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-3-flo-
5'-(2,7-diazaspiro[3.4]octan-6-cacbonyl)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 4 trong vi du 172 duogc l3dp lai béng céach str dung tert-
butyl 2,7-diazaspiro[3.4]octan-2-cacboxylat thay cho tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat dé thu dugc hop chét néu & d& muc.
Vi du 201: Téng hop 2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-3-flo-
5'-(2,8-diazaspiro[3.5]nonan-2-cacbonyl)-[ 1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 4 trong vi du 172 duge 1ap lai bing cach sir dung tert-
butyl 2,8-diazaspiro[3.5]nonan-6-cacboxylat thay cho tert-butyl N-[(3S)-pyrolidin-3-
yl]cacbamat dé thu duoc hop chét néu & d& muyc.

Vi du 202: Téng hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
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cacbonyl)-3-flo-2'-(5-flo-3-metylbenzo[d]isoxazol-6-y1)-[1,1'-biphenyl]-4-cacbonitril-
chit ddng phan X
Buéce 1

Tert-Butyl ((1S,2S,4R)-rel-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat
hydroclorua (36 mg) duoc hoa tan trong DCM (2,89 mL). O nhiét do trong phong,
TEA (40 pL) va benzyl cloformat (25 pl) dugce thém vao, sau d6 dugc khudy & nhiét
o trong phong trong 1 gid. Dung méi duge chung cét, va cloform va nuéc duge thém
vao hdn hop. Hbn hop dugc chiét hai 14n bing cloform va dugc rira bang nudc va
nude mudi bio hoa. Dung médi duge chung cit, va phan cin dugce tinh ché bang séc ky
cdt silica gel (pha dong: hexan/etyl axetat) dé thu dugc benzyl (18,2S,4R)-rel-2-((tert-
butoxycacbonyl)amino)-7-azabixyclo[2.2.1]heptan-7-cacboxylat.

Benzyl (185,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]
heptan-7-cacboxylat thu dugc 1a 10 mg/mL dung dich etanol, va qu4 trinh tdch dugc

thuc hién trong didu kién dudi day.

Chat ddng phan c6 thoi gian Ivu ngén hon dwgc goi 1a “chit ddng phan X,” va

chit déng phén c6 thoi gian lwu dai hon dugc goi 1a “chit dong phan Y.”
Cot: Daicel CHIRALPAK IC 2,0 x 25 cm

Pha dong: hexan/2-propanol = 85/15

Luu lugng dong: 12,5 mL/phut

Thoi gian Iuu ciia mdi chit ddng phén:

benzyl (18S,28,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1 heptan-7-
cacboxylat-chit ddng phan X: 16,93 phit

benzyl (185,28,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]heptan-7-
cacboxylat-chit déng phan Y: 23,82 phit.

Piéu kién phan tich bit dbi xtng:
Cot: CHIRALPAK IC 4,6 x 150 mm
Pha dong: hexan/2-propanol = 85/15

Luu lugng dong: 1,0 mL/phut
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Thoi gian Iuu cia mdi chat ddng phan:
benzyl (18,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]heptan-7-
cacboxylat-chit ddng phan X: 6,972 phit

benzyl (18S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]heptan-7-
cacboxylat-chit ddng phan Y: 9,895 phut.

Budc 2

Benzyl (18,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]
heptan-7-cacboxylat-chit ddng phan X (93 g) thu dugc & bude 1 trén day va Pd/C 10%
(10 g) duge tao huyén phii trong metanol (1,0 L). H3n hop duoc khudy & nhiét dd
trong phong trong 5 gi¢ trong mdi truong hydro (50 psi). Dung dich phan ung dugc
loc, va chét loc dugce c6 dé thu dugce tert-butyl ((1S,28,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-cht ddng phan X.

Budéce 3

Quy trinh & budc 2 dén 4 trong vi du 172 duoc lap lai bang cach sir dung 6-brom-
5-flo-3-metylbenzo[d]isoxazol thu dugc ¢ bude 3 & vi du 179 thay cho 1-(5-brom-6,7-
diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1Theptan-2-yl)cacbamat-chét ddng phan X thu duoc & bude 2 trén day
thay cho tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu dwgc hop chit néu ¢ dé muc.
Vi du 203: Téng hop 2'-(6,7-diflo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-3-flo-
5'-(octahydropyrrolo[3,4-c]pyrole-2-cacbonyl)-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 4 trong vi du 172 duoc lap lai bing cach st dung tert-
butyl hexahydropyrrolo[3,4-c]pyrole-2(1H)-cacboxylat thay cho tert-butyl N-[(3S)-
pyrolidin-3-yl]cacbamat dé thu dugc hop chét néu & dé muc.

Vi du 204: Tong hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(1-(2-etyl-2-
hydroxybutyl)-6-flo-1H-indazol-5-y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril
Budce 1

5-brom-6-flo-1H-indazol (300 mg) duge hoa tan trong DMF (4,65 mL). O nhiét
do trong phong, xezi cacbonat (90,9 mg) va 2,2-dietyloxiran (0,20 mL) duoc thém vao,
sau d6 duge khudy & 90°C trong 16 gid. Etyl axetat dugc thém vao, va hdn hop duogc
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rira bing nudc va sau d6 bing nudc mudi bdo hoa, va duge 1am khd bang natri sulfat
khan. Sau d6, dung mdi duoc chung cit. Phin cin duoc tinh ché bang sic ky cot silica
gel (pha dong: hexan/etyl axetat) dé thu dugc 3-[(5-brom-6-flo-indazol-1-
yl)metyl]pentan-3-ol.

Budc 2

Quy trinh & budc 2 dén 4 trong vi du 172 dugc l3p lai bang cach sir dung 3-[(5-
brom-6-flo-indazol-1-yl)metyl]pentan-3-ol thu dugc & bude 1 trén day thay cho 1-(5-
brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol dé thu dugc hop chat néu & dé muc.

Vi du 205: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(1-
(2-etyl-2-hydroxybutyl)-6-flo-1H-indazol-5-yl)-3-flo-[ 1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 2 dén 4 trong vi du 172 duoc lip lai bang cach sir dung 3-[(5-
brom-6-flo-indazol-1-yl)metyl]pentan-3-ol thu dugc & budc 1 & vi du 204 thay cho 1-
(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl ((3-endo)-8-
azabixyclo[3.2.1]octan-3-yl)cacbamat thay cho tert-butyl N-[(3S)-pyrolidin-3-

yl]cacbamat dé thu duoc hop chit néu & d& muc.
Vi du 206: Téng hop 5'-((18,2S,4R)-rel-2-amino-7 -azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(1-(2-etyl-2-hydroxybutyl)-6-flo- 1H-indazol-5-y1)-3-flo-[1,1'-biphenyl]-
4-cacbonitril-chit ddng phan X

Quy trinh & budc 2 dén 4 trong vi du 172 dugc lip lai bing cach st dung 3-[(5-
brom-6-flo-indazol-1-yl)metyl]pentan-3-ol thu dugc & budc 1 ¢ vi du 204 thay cho 1-
(5-brom-6,7-diflo-indol-1-yl)-2-metyl-propan-2-ol, va st dung tert-butyl ((1S,2S,4R)-
rel-7-azabixyclo[2.2.1]Theptan-2-yl)cacbamat-chit dong phan X thu duoc & budce 2 & vi
du 202 thay cho tert-butyl N-[(3S)-pyrolidin-3-ylJcacbamat dé thu dwoc hop chét néu &

dé muc.

Vi dy 207: Tong hop axit 2-(5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1 ]heptan-
7-cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1H-indol- 1-yl)axetic -chdt dong
phan X
Buée 1

5-brom-6-flo-1H-indol (500 mg) dwoc hoa tan trong DMF (7,79 mL). G nhiét do
trong phong, xezi cacbonat (1,67 g) va etyl 2-clo axetat (573 mg) dugc thém vao, sau
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d6 duge khudy & 90°C trong 16 gid. Phan ting ding bang dung dich nuéc amoni clorua
bdo hoa. Etyl axetat dugc thém vio, va hon hgp dugc ria bang nudc va sau d6 bing
nude mudi bao hoa, va duge lam khod b?mg natri sulfat khan. Sau dd, dung moi dugce
chung cét. Phan can duoc tinh ché bing sdc ky cot silica gel (pha dong: hexan/etyl

axetat) dé thu duoc etyl 2-(5-brom-6-flo-indol-1-yl)axetat.
Budce 2

Axit 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoic (2 g) thu dugc & bude 2 & vi du 41, va tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit dong phan X (1,24 g) thu duge & budc 2
& vi du 202 dugc hoa tan trong THF (21,8 mL). O nhiét do trong phong, TEA (1,52
mL) va HATU (2,28 g) duoc thém vao, sau d6 duge khudy & 50°C trong 1 gid. Dung
dich phan tmg dugc ¢ trong chan khong, va phan cin dugce tinh ché bing séc ky cot
silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl ((18,2S,4R)-rel-7-(4'-
xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-[ 1,1'-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chat ddng phan X.

Buéc 3

Tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chat ddng phan X (100 mg) thu dugc & bude 2 trén ddy, va etyl 2-(5-
brom-6-flo-indol-1-yl)axetat (69,5 mg) thu dugc & budce 1 trén ddy duge tao huyén
phu trong 1,4-dioxan (0,59 mL). O nhiét d9 trong phong, Pd(dba), (8,2 mg), X-phos
(13,6 mg) va trikali phosphat (113 mg) duoc thém vao hdn hop, sau d6 duoc khir khi
va thé nito. Trong mdi truong nito, viéc khudy dugc thue hién & nhiét dd bén ngoai &
100°C qua dém. Dung méi dugc chung ct, va phan cin duoc tinh ché bang sic ky cot
silica gel (pha dong: cloform/metanol). Phan cin dugc hoa tan trong MeOH (1,0 mL),
va dung dich nudc natri hydroxit SN (1,0 mL) duge thém vao, sau d6 duoc khudy
trong 1 gio. MTBE duoc thém vao hdn hop, va 16p nude duge chiét. Lép nude duge
axit héa bang axit clohydric, MTBE duoc thém vao, va hdn hop tao thanh dugc rira
bang nude va tiép d6 bang nude mudi bao hoa. Sau khi 16p hitu co duoc 1am kho bing
natri sulfat khan, dung médi duoc chung cét dé thu duge axit 2-(5-(5-((18,2S,4R)-rel-2-
((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-
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[1,1'-biphenyl]-2-yl-6-flo-1H-indol- 1-yl)axetic-chit dong phan X.
Buéc 4

Axetonitril (1,0 mL) va dung dich axit clohydric-1,4-dioxan 4N (1,0 mL) dugc
thém vao axit 2-(5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-
azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl]-2-yl-6-flo-1H-
indol-1-yl)axetic-chit déng phan X (10 mg) thu dugc & budce 3 trén day, sau d6 dugc
khudy trong 30 phit. Dung mdi dwoc chung cét, va phin can duoc tinh ché bing

HPLC pha d4o (pha dong: nuéc/axetonitril) dé thu dwgc hop chét néu & dé muc.

Vi du 208: Tong hop axit 2-(4'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4"-xyano-2,3"-diflo-[1,1":2',1"-terphenyl]-4-yl)axetic-chat ddng phan X

Quy trinh & bude 3 dén 4 trong vi du 207 dugc lip lai bing cach sir dung metyl
2-(4-brom-3-flophenyl)axetat thay cho etyl 2-(5-brom-6-flo-indol-1-yl)axetat dé thu

dugce hop chat néu & dé muc.

Vi du 209: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-clo-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 ]triazol-5-
yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril-chit ddng phan X

Buéce 1

2-clo-1,3-diflo-4-nitro-benzen (1 g) duoc hoa tan trong THF (12,9 mL). TEA
(1,08 mL) va l-amino-2-metyl-propan-2-ol (0,59 mL) dugc thém vao, sau do dugc
khudy & nhiét do trong phong trong 1 gid. Etyl axetat duwgc thém vao, va hdn hop duogc
rira bang nude va sau d6 bing nuéec mudi bao hoa. Lép hitu co duoc lam kho bing natri
sulfat khan, va dung méi duoc chung cit dé thu dugc 1-(2-clo-3-flo-6-nitro-anilino)-2-

metyl-propan-2-ol.
Budce 2

1-(2-clo-3-flo-6-nitro-anilino)-2-metyl-propan-2-ol (1.3 g) thu dugc & budc 1
trén ddy duoc hoa tan trong DMF (9,9 mL). O nhiét d6 trong phong, N-bromsucxinimit
(1,1 g) duge thém vao, sau d6 duge khudy & 90°C trong 1 gid. Etyl axetat dugc thém
vao, va hdn hop dugc rira bang nudc va sau d6 bang nuéc mudi bdo hoa, va duge lam
kho bang natri sulfat khan. Sau dé, dung méi dugc chung cét. Phin cin duoc két tinh tir
IPE:hexan = 1:1, va dugc rira hai 1an béng hexan dé thu dugc 1-(4-brom-2-clo-3-flo-6-
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nitro-anilino)-2-metyl-propan-2-ol.
Budce 3

1-(4-brom-2-clo-3-flo-6-nitro-anilino)-2-metyl-propan-2-ol (1,6 g) thu duoc &
bude 2 trén day, NH4Cl1 (1,6 g), va st (0,8 g) duoc tao huyén phu trong EtOH (7,81 mL)
va nude (7,81 mL), sau dé dugc khuéy & 60°C qua dém. MTBE dugc thém vao, va hdn
hop duoc cho di qua tim Celite. MTBE dugc thém vio, va hdn hop duge rira bang nudce
va sau d6 bing nudc mudi bio hoa, va duge lam kho bang natri sulfat khan. Dung moi
sau d6 dugc chimg cit dé thu dugc 1-(6-amino-4-brom-2-clo-3-flo-anilino)-2-metyl-

propan-2-ol.
Budc 4

1-(6-amino-4-brom-2-clo-3-flo-anilino)-2-metyl-propan-2-ol (352 mg) thu dugc
0 budc 3 trén day dugc hoa tan trong nude (0,70 mL) va THF (1,76 mL). 0 0°C, axit
clohydric 12N (1,06 mL) va natri nitrit (dung dich nudc (0,3 mL) trong d6 101 mg natri
nitrit dugc hoa tan) dugc thém tung giot vao hdn hop, sau d6 duoc khuéy 0 nhiét do
trong phong trong 1 gi. MTBE duoc thém vao, va hdn hop dugce rira bing nude va sau
d6 bang nude mudi bao hoa, va duge 1am kho bang natri sulfat khan. Dung méi sau d6
duoc chimg cét. IPE:hexan = 1:1 (68 mL) duoc thém vao chét can, va hop chét dich
duoc thu gom bing cach loc va dugc rira bang IPE:hexan = 1:1 dé thu dugc 1-(5-brom-

7-clo-6-flo-benzotriazol-1-yl)-2-metyl-propan-2-ol.
Buéce 5

Tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chat ddng phan X (50 mg) thu dugc & bude 2 & vi du 207, va 1-(5-brom-
7-clo-6-flo-benzotriazol-1-yl)-2-metyl-propan-2-ol (37,4 mg) thu dugc & budce 4 trén
day duge tao huyén phu trong 1,4-dioxan (0,3 mL). O nhiét do trong phong, Pd(dba),
(4,1 mg), X-phos (6,8 mg), va trikali phosphat (56,7 mg) dugc thém vao hdn hop. Sau
khi thay thé nito, hdn hop dugc khudy & 100°C trong 2 gid. Etyl axetat dugc thém vao,
va hdn hop duge dat trong NH-silica gel, va rira bang etyl axetat: metanol =10:1. Dung
mdi dugc chung cat, va axetonitril (1,0 mL) va dung dich axit clohydric-1,4-dioxan 4N
(1,0 mL) duge thém vao chat cin, sau d6 duge khudy trong 10 phut. Dung méi duge
chung cét, phﬁn can dugc hoa tan trong DMSO, va qua trinh tinh ché duoc thuc hién
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bang HPLC pha dao (pha dong: nuéc/axetonitril) dé thu dugc hop chit néu & & muc.

Vi du 210: Tdéng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(7-clo-6-flo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 ]triazol-5-y1-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 duogc ldp lai béng cach st dung tert-
butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]Jcacbamat thu dugc & bude 1 & vi du 37 thay cho tert-butyl
((18,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-ch4t déng phan X dé

thu duogc hop chit néu & dé muc.

Vidu 211: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(7-
clo-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 ]triazol-5-y1)-3-flo-[ 1,1'-
biphenyl]-4-cacbonitril

Quy trinh & buéde 1 dén 5 trong vi du 209 duoc 1ap lai béng cach st dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat thu dugc & budc
3 & vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat-chit ddng phan X dé thu duoc hop chét néu & d& muyc.

Vi du 212: Téng hop axit 5-(5-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-(2-hydroxy-2-metylpropyl)-
1H-indazol-3-cacboxylic-chit dong phan X

Bude 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indazol-5-
yl]benzoic (250 mg) thu dugc & bude 1 ¢ vi du 176 dugce hoa tan trong THF (2,24 mL).
O nhiét 4o trong phong, HATU (234 mg), tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]Theptan-2-yl)cacbamat-chit ddng phan X (125 mg) thu dugc & bude 2
& vi du 202, va TEA (0,156 mL) dugc thém vao, sau d6 dugc khudy ¢ 50°C trong 1 gio.
Dung mdi dugc chung ct dudi 4p suat giam. Phan cin duogc tinh ché bang séc ky cot

silica gel (pha dong: cloform/metanol) dé thu duogc tert-butyl ((1S,2S,4R)-rel-7-(4'-
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xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-[1,1'-biphenyl]-
3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat-chat ddng phan X.

Budc 2

Tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-
metylpropyl)-1H-indazol-5-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1 ]heptan-
2-yl)cacbamat-chit ddng phan X (289 mg) thu dugce & budc 1 trén day dugc hoa tan
trong DMF (4,50 mL). O nhiét d6 trong phong, NBS (120 mg) duoc thém vao, sau d6
duoc khudy & nhiét do trong phong trong 1 gid. Etyl axetat dugc thém vao, va hdn hop
duge rira bing nude va sau d6 bing nude mudi bao hoa. Sau khi 16p hitu co duge lam
khd bang natri sulfat khan, dung mdi dugc chung cét. Phan cin dugc tinh ché bing sic
ky ¢t silica gel (pha dong: hexan/etyl axetat) dé thu duoc tert-butyl ((1S,2S,4R)-rel-7-
(6-(3-brom-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-4'-xyano-3'-flo-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit ddng phan X.

Budc 3

Tert-butyl ((18,285,4R)-rel-7-(6-(3-brom-6-flo-1-(2-hydroxy-2-metylpropyl)-
1H-indazol-5-yl)-4'-xyano-3'-flo-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat-chit ddng phan X (50 mg) thu dugc & bude 2 trén day va
PdCly(PPhs); (2,4 mg) dugc tao huyén phi trong 1-metyl-2-pyrolidinon (0,5 mL). &
nhiét d§ trong phong, N,N-dietyletanolamin (0,046 mL) duoc thém vao hdn hop, va
sau khi thay thé CO, hdn hop dugc khudy & 125°C trong 1 gid. Ruogu tert-Butyl (0,5
mL) va dung dich nuéc natri hydroxit 2N (0,25 mL) dugc thém vao dung dich phén
ting, sau d6 duoc khudy & nhiét do trong phong trong 1 gio. MTBE dugc thém vao hdn
hop, va 16p nude duge tach. Lép nude dugc axit hoa bing axit clohydric, va qua trinh
chiét dugc thuc hién béng MTBE. Sau khi 16p hitu co duge 1am khé bang natri sulfat
khan, dung mdi dwgc chung cit. Axetonitril (0,5 mL) va dung dich axit clohydric-1,4-
dioxan 4N (0,5 mL) dugc thém vio chét cin, sau d6 duwoc khudy trong 10 phut. Dung
dich phan tmg duoc cd, va phan cin dugc tinh ché bang HPLC pha déo (pha dong:
nudéc/axetonitril) dé thu duge hop chét néu & ¢ muc.

Vi du 213: Téng hop 5'-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-clo-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-
yl-3-flo-[1,1'-biphenyl]-4-cacbonitril
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Bude 1

Axit 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoic (500 mg) thu dugc & budce 2 & vi du 41 va tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat hydroclorua (303,5 mg) dugc hoa tan trong
THF (5,45 mL). O nhiét d6 trong phong, TEA (0,379 mL) va HATU (569,5 mg) duoc
thém vao, sau d6 dugc khudy & 50°C trong 1 gio. Dung dich phan ting dugc ¢ trong
chan khong, va phan cin duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl
axetat) dé thu duoc tert-butyl ((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetramety1-
1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1 ]heptan-2-

yl)cacbamat.
Budc 2

Quy trinh & bude 1 dén 5 trong vi du 209 duoc lip lai bing cach st dung tert-
butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat thu dugc &
budce 1 trén day thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-cht ddng phan X dé thu dugc hop chit néu &

dé muc.

Vi du 214: Tong hop 5'-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(1-(2-etyl-2-hydroxybutyl)-6,7-diflo- IH-benzo[d][1,2,3]triazol-5-y1)-3-
flo-[1,1'-biphenyl]-4-cacbonitril-chat ddng phan X

Quy trinh & bude 1 dén 5 trong vi du 161 duoc lap lai bing cach st dung 3-
[(2,3-diflo-6-nitro-anilino)metyl]pentan-3-ol thay cho 1-(2,3-diflo-6-nitro-anilino)-2-
metyl-propan-2-ol, va st dung tert-butyl (( 1S,2S,4R)-rel-7-(4’—Xyano-3'-ﬂo-6-(4,4,5 ,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat-chit ddng phan X thu dugc & bude 2 & vi du 207 thay cho tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat dé thu dugc hop

chét néu & dé muc.
Vi du 215: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(1-(2-etyl-2-

hydroxybutyl)-6,7-diflo-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
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cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 161 duge lap lai bang cach sir dung 3-[(2,3-
diflo-6-nitro-anilino)metyl]pentan-3-ol thay cho 1-(2,3-diflo-6-nitro-anilino)-2-metyl-
propan-2-ol, va st dung tert-butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoyl]pyrolidin-3-yljcacbamat thu dugc & budc 1
& vi du 37 thay cho tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat

dé thu duoc hop chét néu & d& muc.

Vidu 216: Téng hop 5 '-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(1-
(2-etyl-2-hydroxybutyl)-6,7-diflo- 1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 161 duoge lip lai bing cach st dung 3-[(2,3-
diflo-6-nitro-anilino)metyl]pentan-3-ol thay cho 1-(2,3-diflo-6-nitro-anilino)-2-metyl-

propan-2-ol dé thu dugc hop chit néu & dé muc.

Vi du 217: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(1-(2-etyl-2-hydroxybutyl)-6,7-diflo- 1H-benzo[d][ 1,2,3]triazol-5-y1)-3-
flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 161 duge lap lai bang cach st dung 3-
[(2,3-diflo-6-nitro-anilino)metyl]pentan-3-ol thay cho 1-(2,3-diflo-6-nitro-anilino)-2-
metyl-propan-2-ol, va st dung tert-butyl ((1S,2S,4R)-rel-7-(4’-xyano-3’-flo-6-
(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-[ 1,1°-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat thu dugc & budce 1 & vi du 213 thay cho tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-z-yl)benzoy1]-8-azabixyclo[3.2.l]octan-3-y1]cacbamat dé thu duoc hop

chat néu & dé muc.

Vi du 218: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-clo-1-(2-etyl-2-hydroxybutyl)-6-flo-1H-benzo[d][ 1,2,3]triazol-5-y1)-3-
flo-[1,1'-biphenyl]-4-cacbonitril-chit ddng phan X

Quy trinh & bude 1 dén 5 trong vi du 209 duge lap lai bang cach sir dung 3-
(aminometyl)pentan-3-ol thay cho 1-amino-2-metyl-propan-2-ol dé thu dugc hop chét
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néu & dé muc.

Vi du 219: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(7-clo-1-(2-etyl-2-
hydroxybutyl)-6-flo-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 duge lip lai bang cach sir dung 3-
(aminometyl)pentan-3-ol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-butyl
N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat thu dugc & budc 1 & vi du 37 thay cho tert-butyl
((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chat dong phan X aé

thu dugc hop chit néu & dé muc.

Vi dy 220: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(7-
clo-1-(2-etyl-2-hydroxybutyl)-6-flo-1H-benzo[d][ 1,2,3 Jtriazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & bude 1 d&én 5 trong vi du 209 duoc lap lai bang cach st dung 3-
(aminometyl)pentan-3-ol thay cho 1-amino-2-metyl-propan-2-ol, va stt dung tert-butyl
N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat thu dugc & bude 3 & vi du 41 thay
cho tert-butyl ((1S,28S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chét ddng phan X dé thu dugc hop chit néu & dé muc.

Vi du 221: Téng hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-clo-1-(2-etyl-2-hydroxybutyl)-6-flo-1H-benzo[d][ 1,2,3 ]triazol-5-y1)-3-
flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bu6e 1 dén 5 trong vi du 209 dugc lap lai bang cach sir dung 3-
(aminometyl)pentan-3-ol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-butyl
((18,28,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-tetrametyl-1 ,3,2-di6xaborolan-2-yl)-
[1,1’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat thu dugc & budc
1 ¢ vi du 213 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat-chat ddng phan X dé thu dwoc hop chét néu & dé muc.
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Vi du 222: Téng hop axit 5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-(2-hydroxy-2-metylpropyl)-
1H-indol-3-cacboxylic-ch4t ddng phan X

Budce 1

Axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)indol-5-
yl]benzoic (250 mg) thu dugc & bude 1 ¢ vi du 171 duge hoa tan trong THF (2,24
mL). O nhiét do trong phong, HATU (234 mg), tert-butyl ((1S,2S,4R)-rel-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit ddng phan X (125 mg) thu duge & budc 2
& vi du 202, va TEA (0,156 mL) dwgc thém vao, sau dé dugc khqu & 50°C trong 1
gid. Dung mdi duoc chung cit du6i 4p sut giam. Phan cin duoc tinh ché bang sic ky
cot silica gel (pha dong: cloform/metanol) dé thu duoc tert-butyl ((1S,2S,4R)-rel-7-(4'-
xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-[ 1,1'-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chat ddng phan X.

Budc 2

Tert-butyl ((1S,28S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-
metylpropyl)-1H-indol-5-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chat ddng phan X (289 mg) thu dugc & budce 1 trén ddy dugc hoa tan
trong DMF (4,50 mL). O nhiét d¢ trong phong, N-iodosucxinimit (120 mg) dugc thém
vao, sau d6 duoc khudy & nhiét do trong phong trong 1 gid. Etyl axetat duoc thém vao,
va hdn hop duge rira bang nude va sau d6 bang nude mubdi bio hoa. Sau khi 16p hiru
co duoc 1am khd bang natri sulfat khan, dung mdi dwoc chung cit. Phin can duoc tinh
ché bang sic ky cot silica gel (pha d6ng: hexan/etyl axetat) dé thu duoc tert-butyl
((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-metylpropyl)-3-iodo-1H-
indol-5-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1 ]heptan-2-yl)cacbamat-cht
ddng phan X.

Budc 3

Tert-butyl ((1S,28,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-(2-hydroxy-2-
metylpropyl)-3-iodo-1H-indol-5-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat-chat ddng phan X (20 mg) thu duoc & budc 2 trén day va
Pd(PPhs)s (0,92 mg) duge tao huyén phii trong 1-metyl-2-pyrolidinon (0,2 mL). O

nhiét d§ trong phong, N,N-dietyletanolamin (0,0173 mL) dugc thém vao hdn hop, va
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sau khi thay thé CO, hdn hop duoc khudy & 100°C trong 1 gid. Rugu tert-Butyl (0,2
mL) va dung dich nuéc natri hydroxit 2N (0,2 mL) dugc thém vao dung dich phan
g, sau d6 dugc khudy & nhiét do trong phong qua dém. MTBE dugc thém vao hdn
hop, va 16p nude duge tach. Lop nude duge axit hoa bang axit clohydric, va qua trinh
chiét dugc thuc hién béng MTBE. Sau khi 16p hitu co dugce lam khd béng natri sulfat
khan, dung méi dugc chung cét. Axetonitril (0,5 mL) va dung dich axit clohydric-1,4-
dioxan 4N (0,5 mL) dwoc thém vao chét cin, sau d6 dugc khudy trong 10 phat. Dung
dich phéan tmg dugc ¢6, va phan cin duge tinh ché bang HPLC pha d4o (pha dong:

nudc/axetonitril) dé thu dwoc hop chét néu & ¢ muc.

Vi du 223: Tng hop axit 5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-metyl- 1H-indazol-3-
cacboxylic-chit ddng phan X

Budce 1

Tert-butyl ((1S,25,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chat ddng phan X (350 mg) thu dugc & bude 2 & vi du 207, va 5-brom-6-
flo-1-metyl-indazol (186 mg) dugc tao huyén phu trong 1,4-dioxan (2,08 mL). O nhiét
do trong phong, Pd(dba); (28,7 mg), X-phos (47,6 mg), va trikali phosphat (397 mg)
duoc thém vao hdn hop, sau d6 duge khir khi va thé nito. Trong méi trudng nito, viée
khudy duge thuc hién & nhiét 6 bén ngoai & 100°C qua dém. Dung méi dugc chung
cét, va phéan can duge tinh ché bing séc ky cot silica gel (pha dong: cloform/metanol)
dé thu dugc tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-indazol-
5-yD)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit dong
phén X.

Budce 2

Quy trinh & budc 2 dén 3 trong vi du 212 duoc lap lai bang cach st dung tert-
butyl ((18,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-indazol-5-y1)-[ 1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit dong phan X thu
dugc ¢ budce 1 trén day thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-
1-(2-hydroxy-2-metylpropyl)-1H-indazol-5-yl)-[ 1,1'-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-chit ddng phan X dé thu dugc hop chit néu &
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dé muc.

Vi dy 224: Téng hop axit 5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1-metyl-1H-indol-3-cacboxylic-
chit ddng phan X

Budce 1

Tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chit ddng phan X (350 mg) thu dwgc & bude 2 & vi dy 207, va 5-brom-6-
flo-1-metyl-indol (185 mg) duoc tao huyén phu trong 1,4-dioxan (2.08 mL). O nhiét
dd trong phong, Pd(dba); (28,7 mg), X-phos (47,6 mg), va trikali phosphat (397 mg)
duge thém vao hdn hop, sau d6 duge khir khi va thé nito. Hén hop dugc khudy & nhiét
do bén ngoai & 100°C qua dém dudi khi nito. Dung mdi dugce chung ct, va phan cin
duge tinh ché bing sic ky cot silica gel (pha dong: cloform/metanol) dé thu dugrc tert-
butyl ((18S,28S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-indol-5-y1)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl cacbamat-chat ddng phan X.

Budce 2

Tert-butyl  ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-indol-5-yl)-
[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-y] cacbamat-chit déng phan
X (209 mg) thu dugc & bude 1 trén ddy duoc hoa tan trong DMF (3,6 mL). O nhiét do
trong phong, N-iodosucxinimit (121 mg) dugc thém vao, sau d6 duge khudy & nhiét do
trong phong trong 1 gid. Etyl axetat dugc thém vao, va hdn hop tao thanh duoc rira bang
nude va tiép d6 bang nude mudi bio hoa. Sau khi 16p hiru co dwoc 1am khd bing natri
sulfat khan, dung méi dugc chung cét. Phan cin dugc tinh ché bang séc ky cdt silica gel
(pha dong: hexan/etyl axetat) dé thu dugc tert-butyl ((18,2S,4R)-rel-7-(4'-xyano-3'-flo-
6-(6-flo-3-iodo-1-metyl-1H-indol-5-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo
[2.2.1]heptan-2-yl)cacbamat-chit déng phan X.

Budce 3

Tert-butyl ((1S,285,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-3-iodo-1-metyl-1H-indol-
5-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-cht ddng
phan X (211 mg) thu dugc & budc 2 trén day va PAdCla(PPhs). (10,5 mg) dugc tao
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huyén phi trong 1-metyl-2-pyrolidinon (2,11 mL). O nhiét d6 trong phong, N,N-
dietyletanolamin (0,197 mL) duoc thém vio hdn hop, va sau khi thay thé CO, hdn hop
duoc khudy & 100°C trong 1 gid. Ruou tert-Butyl (0,2 mL) va dung dich nuéc natri
hydroxit 2N (0,2 mL) dugc thém vao dung dich phin (g, va hdn hgp tao thanh dugce
khudy & nhiét do trong phong qua dém. MTBE dugc thém vao hdn hop, va 16p nude
duoc tach. Lop nude duge axit hoa bang axit clohydric, va qué trinh chiét duoc thuc
hién bang MTBE. Lép hitu co dugc lam khd bang natri sulfat khan, va dung moi dugc
chung cét dé thu duge axit 5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-
azabixyclo[2.2.1] heptan-7-cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1-
metyl-1H-indol-3-cacboxylic-chat ddng phan X.

Budc 4

Axetonitril (0,5 mL) va dung dich axit clohydric-1,4-dioxan 4N (0,5 mL) duoc
thém vao axit 5-(5-((18S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo
[2.2.1] heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl]-2-y1)-6-flo-1-metyl-1H-
indol-3-cacboxylic-cht déng phan X (10 mg) thu dugc & budce 3 trén ddy, sau d6 dugc
khudy trong 10 phat. Dung dich phan tmg duoc cb, va phan can duoc tinh ché bing
HPLC pha dao (pha dong: nudc/axetonitril) dé thu dugc hop chat néu & dé muc.

Vi du 225: Téng hop 5'-((18S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(1-(2-etyl-2-hydroxybutyl)-6-flo- 1H-indazol-5-yl)-3-flo-[1,1'-biphenyl]-

4-cacbonitril

Tert-butyl ((1S,25,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1 heptan-2-
yl)cacbamat (40 mg) thu dugc & bude 1 & vi du 213 va 3-[(5-brom-6-flo-indazol-1-
yl)metyl]pentan-3-ol (29,2 mg) thu dugc & bude 1 & vi du 204 duge tao huyén phi
trong 1,4-dioxan (0,5 mL). O nhiét d6 trong phong, Pd(dba)z (3,3 mg), X-phos (5,5
mg), va trikali phosphat (45,4 mg) duoc thém vao, sau d6 duoc khudy & 100°C trong 1
gid. Dung dich phan tng duoc loc, va dung moi duoc chung cit. Phan cin dugc hoa
tan trong axetonitril (0,5 mL). O nhiét d6 trong phong, dung dich axit clohydric-1,4-
dioxan 4N (0,5 mL) dugc thém vao, sau d6 dugc khqu & nhiét do trong phong trong 5
phat. Dung dich phan tng dugc ¢d, va phan cin dugc tinh ché bang HPLC pha déo

(pha dong: nudc/axetonitril) dé thu duoc hop chit néu & d& muc.
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Vi du 226: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-1,3-dihydroisobenzofuran-5-
yl)-[l,1'-biphenyl]-4-cacb0nitri1-chét ddng phan X

Budc 1

Metyl 5-brom-4-flo-2-iodo-benzoat (2 g) dugc hoa tan trong dietyl éte (55,7 mL).
0 0°C, dung dich chia LiBH4 2,0M trong THF (6,13 mL) va MeOH (0,56 mL) dugc
thém vao, sau d6 dugc khudy & 0°C trong 1 gid. MTBE dugc thém vao, va hdn hop
duoc rira bé”mg nudc va sau do béng nuée mudi bdo hoa, va duge lam khd béng natri
sulfat khan. Sau d6, dung mdi dugc chung cAt. Phan cin duge tinh ché biang sdc ky cot
silica gel (pha ddng: hexan/etyl axetat) dé thu dugc (5-brom-4-flo-2-iodo-
phenyl)metanol.

Budc 2

(5-brom-4-flo-2-iodo-phenyl)metanol (1,39 g) thu dugc & bude 1 trén diy va
3,4-dihydro-2H-pyran (0,419 mL) dugc hoa tan trong CH2Clz (8,4 mL). O nhiét do
trong phong, pyridinium p-toluensulfonic axit (106 mg) dugc thém vao, sau dé duoc
khudy & nhiét do trong phong qua dém. Etyl axetat dwoc thém vao, va hdn hop duge
rira bang nudce va sau d6 bang nude mudi bio hoa, va duge 1am kho bang natri sulfat
khan. Sau d6, dung méi duoc chung cit. Phan cin dugce tinh ché bang sic ky cot silica
gel (pha dong: hexan/etyl axetat) dé thu dugc 2-[(5-brom-4-flo-2-iodo-phenyl)metoxy]
tetrahydropyran.

Buédc 3

2-[(5-brom-4-flo-2-iodo-phenyl)metoxy|tetrahydropyran (1,5 g) thu dugc & bude
2 trén ddy, PACLy(PPhs), (130 mg), va Cul (34 mg) duoc tao huyén phii trong THF (18
mL). O nhiét do trong phong, TEA (18 mL) va 2-metyl-3-BUTYN-2-o0l (0,42 mL) dugc
thém vao, sau d6 duoc khudy & nhiét do trong phong trong 4 gid. Dung dich phan ting
duoc loc, va dung mdi duge chung c4t. Phan can duogc tinh ché béng sic ky cot silica
gel (pha dong: hexan/etyl axetat) dé thu duoc 4-[4-brom-5-flo-2-(tetrahydropyran-2-
yloxymetyl)phenyl]-2-metyl-3-butyn-2-ol.

Budc 4

Tert-butyl ((1S,28S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1 ]heptan-2-
yl)cacbamat-chit ddng phan X (150 mg) thu dugc & bude 2 & vi du 207, va 4-[4-brom-
5-flo-2-(tetrahydropyran-2-yloxymetyl)phenyl]-2-metyl-3-butyn-2-ol (129 mg) thu
dugce & bude 3 trén ddy duoc tao huyén phu trong 1,4-dioxan (0,89 mL). O nhiét do
trong phong, Pd(dba), (12,3 mg), X-phos (20,4 mg) dugc thém vao, sau d6 dugc
khudy & 100°C trong 1 gid. Dung dich phan tmg duoc loc, va dung méi duge chung
cat. Phan cin duoc tinh ché bing sic ky cot silica gel (pha dong: hexan/etyl axetat).
Phin cin dugc hoa tan trong THF (0,92 mL) va nude (0,46 mL). O nhiét do trong
phong, axit p-toluensulfonic monohydrat (6,9 mg) dugc thém vao, sau do dugc Kkhudy
& 70°C trong 1 gidr. Btyl axetat dwoc thém vao, va hdn hop duoc rira bang nude va sau
do béng nude mudi bao hoa, va duogc lam kho bé‘mg natri sulfat khan. Sau d6, dung moi
dugc chung cét. Phin cin dugce tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu dugc tert-butyl ((1S,2S,4R)-rel-7-(4"-xyano-2,3"-diflo-4-(3-
hydroxy-3-metyl-1-butyn-1-yl)-5-(hydroxymetyl)-[1,1":2',1"-terphenyl]-4'-cacbonyl-7-
azabixyclo[2.2.1]heptan-2-yl) cacbamat-ch4t ddng phéan X.

Budece 5

Tert-butyl ((1S,2S,4R)-rel-7-(4"-xyano-2,3"-diflo-4-(3-hydroxy-3-metyl-1-
butyn-1-yl)-5-(hydroxymetyl)-[1,1'":2',1"-terphenyl]-4'-cacbonyl-7-azabixyclo
[2.2.1]heptan-2-yl) cacbamat-chit ddng phan X (30 mg) thu duoc & budc 4 trén day
duoc hoa tan trong 1,4-dioxan (0,24 mL). O nhiét do trong phong, dung dich chtra
TBAF 1,0M trong THF (0,14 mL) dugc thém vao, sau d6 duge khudy & 100°C trong 1
gio. EtOH (0,12 mL) va Pd/C 10% (30 mg) dugc thém vao dung dich phan ing, va sau
khi thay thé hydro, hdn hop duoc khudy & 70°C trong 30 phut. Dung dich phéan tmg
duoc loc, va chat loc duge co. Phén cin duge hoa tan trong THF. O nhiét do trong
phong, TEA (0,013 mL), DMAP (1,1 mg), va Boc20O (20,4 mg) dugc thém vao, sau do
duge khudy & 70°C trong 1 gid. Etyl axetat dwoc thém vao, hdn hop duge rira 5 14n
bang axit phosphoric v6i ndng d6 khoang 0,5 mol/L, rira bing nuéc mudi béo hoa, va
duoc lam kho béng natri sulfat khan. Sau d6, dung mdi dugc chung cAt. Phan can dugc
hoa tan trong axetonitril (0,5 mL). O nhiét d6 trong phong, dung dich axit clohydric-
1,4-dioxan 4N (0,5 mL) dugc thém vao, sau d6 dugce khudy & nhiét do trong phong
trong 5 phtt. Sau khi hoan thanh phan ing duoc xac nhan bing LCMS, dung mdi
duoc chung cét. Phan cin duoge tinh ché bing HPLC pha dao (pha dong:
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nudc/axetonitril) dé thu dwoc hop chit néu & dé muc.

Vi du 227: Téng hop 5'-((S)-3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-
hydroxy-2-metylpropyl)-1,3-dihydroisobenzofuran-5-yl)-[1,1'-biphenyl]-4-cacbonitril

Budce 1

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoat (400 mg) thu dugc & budc 1 & vi du 41, va 4-[4-brom-5-flo-2-
(tetrahydropyran-2-yloxymetyl)phenyl]-2-metyl-3-butyn-2-ol (456 mg) thu dugc &
budc 3 & vi du 226 duoc tao huyén phu trong 1,4-dioxan (3,15 mL). O nhiét do trong
phong, Pd(dba), (43,5 mg), X-phos (144 mg), va trikali phosphat (601 mg) duoc thém
vao, sau d6 dugce khudy & 100°C trong 1 gio. Dung dich phéan tng dugc loc, va dung
mdi duge chung cit. Phan can duoc tinh ché bing sic ky cot silica gel (pha dong:
cloform/metanol). Phin ciin duoc hoa tan trong THF (1,62 mL). O nhiét do trong phong,
nude (0,81 mL), axit p-toluensulfonic monohydrat (12,3 mg) dugc thém vao, sau do6
duoc khudy & 70°C trong 1 gid. Etyl axetat dugce thém vao, va hdn hop duge ria bang
nude va sau d6 bang nude mudi bdo hoa, va duoc lam khd bing natri sulfat khan. Sau
d6, dung mdi duge chung cit. Phin can duoc tinh ché bang sic ky cot silica gel (pha
dong: hexan/etyl axetat) dé thu duogc tert-butyl 3-(4-xyano-3-flo-phenyl)-4-[2-flo-5-
(hydroxymetyl)-4-(3-hydroxy-3-metyl-1-butenyl)phenyl]benzoat.

Budc 2

Tert-butyl 3-(4-xyano-3-flo-phenyl)-4-[2-flo-5-(hydroxymetyl)-4-(3-hydroxy-3-
metyl-1-butenyl)phenyl]benzoat (90 mg) thu dugc & bude 1 trén ddy dugce hoa tan
trong 1,4-dioxan (0,9 mL). 0 nhiét do trong phong, dung dich chira TBAF 1,0M trong
THF (0,54 mL) duoc thém vao, sau d6 dugce khudy & 100°C trong 2 gi. EtOH (0,30
mL) va Pd/C 10% (90 mg) duoc thém vao dung dich phan ting, va sau khi thay thé
hydro, dung dich dugc khudy & 70°C qua dém. Dung dich phan tmg duoc loc, va dung
mdi dwoc chung cét. Phin cin dugce tinh ché bang sic ky cdt silica gel (pha dong:
hexan/etyl axetat). Phén cin dugc hoa tan trong THF (1,0 mL). O nhiét d6 trong
phong, axit clohydric 12N (0,5 mL) duoc thém vao, sau d6 duge khudy & nhiét do
trong phong trong 1,5 gio. MTBE duoc thém vao hdn hop, va qua trinh chiét dugc
thye hién hai 14n bing dung dich nuéc natri hydroxit 2N. Lép nuée duge axit hda bing

axit clohydric 2N, va qua trinh chiét dugc thyc hién hai 1an bing MTBE. Lép hitu co
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dugc rira 14n lugt bang nude mudi bio hoa, va duge 1am khod bang natri sulfat khan, va
dung mdi duoc chung cit dé thu dugc axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-
hydroxy-2-metyl-propyl)-1,3-dihydro isobenzofuran-5-yl]benzoic.

Budce 3

Axit 3-(4-xyano-3-flo-phenyl)-4-[6-flo-1-(2-hydroxy-2-metyl-propyl)-1,3-
dihydroisobenzofuran-5-yl]benzoic (10 mg) thu dugc & bude 2 trén day duge hoa tan
trong THF (0,5 mL). O nhiét d9 trong phong, HATU (9,31 mg), tert-butyl N-[(3S)-
pyrolidin-3-yl]cacbamat (43,5 mg), va TEA (6,2 uL) dugc thém vao, sau d6 dugc
khudy & 50°C trong 1 gi¢. Dung méi duge chung cit, va MeOH (0,5 mL) va dung dich
axit clohydric-1,4-dioxan 4N (0,5 mL) dugc thém vao, sau d6 dugc khuéy & nhiét do
trong phong trong 30 phut. Dung méi dugc chung cét, va phéan cin duoc tinh ché bing

HPLC pha dao (pha ddng: nudc/axetonitril) dé thu dugc hop chit néu ¢ dé muc.

Vi du 228: Téng hop 5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-7-metyl-1H-benzo[d]
[1,2,3]triazol-5-yl)-[1,1'-biphenyl]-4-cacbonitri1—ch€it dong phan X

Quy trinh & budce 1 dén 5 trong vi du 209 duoc lap lai bang cach st dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen dé thu duoc hop

chat néu ¢ d€ muc.

Vi du 229: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(5-flo-3-(2-
hydroxy-2-metylpropyl)benzo[d]isoxazol-6-y1)-[1,1'-biphenyl]-4-cacbonitril

Budce 1

1-(4-brom-5-flo-2-hydroxyphenyl)etanon (150 mg) thu dugc & bude 2 & vi du
179 dugc hoa tan trong THF (3,2 mL). 0 -25°C, lithi diisopropylamit (1,0 M, dung dich
THF) (3,2 mL) dugc thém vao, sau do dugc khudy & -25°C trong 1 gid. Hon hop duge
1am ngudi dén -40°C, va axeton (0,118 mL) dugc thém vao, sau d6 duge khudy & -40°C
trong 1 gio. Sau khi dung dich nudc axit phosphoric dugc thém vao hén hop, etyl axetat
duge thém vao, va hdn hop duoc rira bang nude va sau d6 bing nudc mudi bdo hoa. Sau
khi 16p hitu co dugc lam kho bang natri sulfat khan, dung moi dugc chung cht. Phan cin
duoc tinh ché bang sic ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc 1-(4-
brom-5-flo-2-hydroxy-phenyl)-3-hydroxy-3-metyl-butan-1-on.
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Budc 2

1-(4-brom-5-flo-2-hydroxy-phenyl)-3-hydroxy-3-metyl-butan-1-on (60 mg) thu
dugc & bude 1 trén day, hydroxylamin hydroclorua (28,6 mg), va natri axetat (25,4 mg)
dugc hoa tan trong metanol (0,69 mL), sau d6 dugc khudy & 60°C qua dém. MTBE dugc
thém vao, va hdn hop duoc rira bang nudce va sau d6 bang nuée mudi bdo hoa. Sau khi
16p hitu co duge 1am kho bang natri sulfat khan, dung mdi dugc chung cit. Phan cin
dugc hoa tan trong THF (0,69 mL), va N,N'-cacbonyldiimidazol (36,8 mg), TEA (0,037
mL) dugc thém vao, sau d6 duge khudy & 70°C trong 1 gid. Dung méi dugc chung cét,
va phan cin duoc tinh ché bang sic ky cdt silica gel (pha dong: hexan/etyl axetat) dé

thu duogc 1-(6-brom-5-flo-1,2-benzooxazol-3-yl)-2-metyl-propan-2-ol.
Buéce 3

Quy trinh & bude 1 dén 3 trong vi du 37 dugc lap lai bang cach st dung 1-(6-
brom-5-flo-1,2-benzooxazol-3-yl)-2-metyl-propan-2-ol thu dugc & budc 2 trén diy thay
cho 1-(4-brom-3-flo-phenyl)-2-metyl-propan-2-ol dé thu dugc hop chat néu & dé muc.

Vi du 230: Tong hop 2-(5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo- 1H-indol-1-yl)axetamit

Buéce 1

Tert-butyl ((1S,285,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat (100 mg) thu dugc & bude 1 & vi du 213, va etyl 2-(5-brom-6-flo-indol-1-
yl)axetat (69,5 mg) thu duge & budc 1 & vi du 207 dugc tao huyén phi trong 1,4-
dioxan (0,59 mL). O nhiét do trong phong, Pd(dba), (8,2 mg), X-phos (13,6 mg), va
trikali phosphat (113 mg) duoc thém vao hdn hop, sau d6 dugc khir khi va thé nito.
Trong mdi trudng nito, hdn hop duoc khudy & nhiét d6 bén ngoai & 100°C qua dém.
Dung méi duge chung cét, va phan cin duoc tinh ché bang sic ky cot silica gel (pha
dong: cloform/metanol). Phan cin dugc hoa tan trong MeOH (1.0 mL), va dung dich
nudéce natri hydroxit SN (1,0 mL) duoc thém vao, sau d6 duoc khudy trong 1 gid.
MTBE dugc thém vao hdn hop, va 16p nude duoe chiét. Lép nude dugce axit hoa bang
axit clohydric, MTBE dugc thém vao, va hdn hop duoc rira bang nude va sau d6 bing
nude mubi bdo hoa. Lép hitu co duge 1am khé bing natri sulfat khan, va dung moi
duoc chung cat dé thu duge axit 2-(5-(5-((18,2S,4R)-rel-2-((tert-butoxycacbonyl)
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amino)-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-
flo-1H-indol-1-yl)axetic.

Budc 2

Axit 2-(5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo
[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl]-2-y1)-6-flo-1H-indol-1-
ylaxetic (10 mg) thu dugc & bude 1 trén ddy duoc hoa tan trong THF (0,32 mL). Sau
d6, N,N'-cacbonyldiimidazol (5,2 mg) dugc thém vao, va hdn hgp duge khudy & nhiét
dd trong phong trong 20 phit. Dung dich amoniac 28% (0,06 mL) dugc thém vao, va
hén hop dugc khudy & nhiét do trong phong trong 20 phut. Dung mdi dugc chung cét,
va axetonitril (0,2 mL) va dung dich axit clohydric-1,4-dioxan 4N (0,2 mL) dugc thém
vao chit cin, sau d6 duge khudy trong 30 phit. Dung mdi dugc chung cit, va phan
cin dugc tinh ché bang HPLC pha d4o (pha dong: nudc/axetonitril) dé thu duoc hop

chat néu ¢ d€ muc.

Vi du 231: Téng hop 2-(5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1H-indol-1-yl)-N-metylaxetamit

Axit 2-(5-(5-((18,28S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo
[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl]-2-yl)-6-flo- 1H-indol-1-
yDaxetic (10 mg) thu dugc & budce 1 ¢ vi du 230 duge hoa tan trong THF (0,064 mL).
O nhiét d6 trong phong, HATU (6,7 mg), metylamin hydroclorua (2,2 mg), va TEA
(6,7 uL) duogc thém vao, sau d6 duge khudy & 50°C trong 1 gié. Dung mdi duge chung
cit, va axetonitril (1,0 mL) va dung dich axit clohydric-1,4-dioxan 4N (1,0 mL) dugc
thém vao chit cin, sau d6 dugc khudy trong 10 phut. Dung mdi duge chung cét, phan
cin dugc hoa tan trong DMSO, va qué trinh tinh ché dugc thuc hién bang HPLC pha

d40 (pha dong: nudc/axetonitril) dé thu dugc hop chit néu & dé muc.

Vi du 232: Téng hop 2-(5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1H-indol-1-yl)-N,N-dimetyl

axetamit

Quy trinh & vi du 231 duoc 13p lai bing cach st dung dimetylamin hydroclorua

thay cho metylamin hydroclorua dé thu dwgc hop chét néu & d& muc.

Vi du 233: Téng hop 2-(4'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
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cacbonyl)-4"-xyano-2,3"-diflo-[1,1':2',1"-terphenyl]-4-yl)axetamit
Budc 1

Axit 2-(4-brom-3-flo-phenyl)axetic (600 mg) dugc hoa tan trong THF (10,3 mL).
O nhiét d6 trong phong, HATU (1,08 g), NH4ClI (275,4 mg), va TEA (1,08 mL) duge
thém vao, sau d6 duoc khudy & 50°C trong 1 gio. Dung moi duge chung cét, va phan
cin duoc tinh ché bang sic ky cot silica gel (pha dong: cloform/metanol) dé thu dugce 2-
(4-brom-3-flo-phenyl)axetamit.
Budc 2

Quy trinh & vi du 225 dugc ldp lai bang cach st dung 2-(4-brom-3-flo-
phenyl)acetamit thu dugc & budc 1 trén diy thay cho 3-[(5-brom-6-flo-indazol-1-
yl)metyl]pentan-3-ol dé thu dugc hop chit néu & dé muc.
Vi du 234: Téng hop 2-(4'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4"-xyano-2,3"-diflo-[1,1":2',1"-terphenyl]-4-y1)-N-metylaxetamit
Budc 1

axit 2-(4-brom-3-flo-phenyl)axetic (600 mg) dugc hoa tan trong THF (10,3 mL).
O nhiét @ trong phong, HATU (1,08 g), metylamin (theo 1y thuyét 9,8 mol/L trong
MeOH) (0,525 mL), va TEA (1,08 mL) dugc thém vio, sau d6 duoc khudy & 50°C trong
1 gio. Dung mdi dugc chung cit, va phn can dugce tinh ché bang sic ky cot silica gel

(pha dong: cloform/metanol) dé thu dugc 2-(4-brom-3-flo-phenyl)-N-metyl-axetamit.
Budce 2
Quy trinh & vi du 225 duoc 13p lai bang cach sir dung 2-(4-brom-3-flo-phenyl)-

N-metyl-acetamit thu dugc & bude 1 trén ddy thay cho 3-[(5-brom-6-flo-indazol-1-
ylmetyl]pentan-3-ol dé thu dugc hop chit néu & dé muc.

Vi du 235: Tong hop 2-(4'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4"-xyano-2,3"-diflo-[1,1":2',1"-terphenyl]-4-yl)-N,N-dimetylaxetamit
Buée 1

Axit 2-(4-brom-3-flo-phenyl)axetic (600 mg) dugc hoa tan trong THF (10,3 mL).
O nhiét d6 trong phong, HATU (1,08 g), dimetylamin hydroclorua (419,9 mg), va TEA

(1,08 mL) duge thém vao, sau d6 dugc khudy & 50°C trong 1 gid. Dung mdi duge chung
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cét, va phin cin duoc tinh ché bang séc ky cot silica gel (pha dong: cloform/metanol)

dé thu dugc 2-(4-brom-3-flo-phenyl)-N,N-dimetyl-axetamit.
Buéce 2

Quy trinh & vi du 225 duoc lap lai bang cach sit dung 2-(4-brom-3-flo-phenyl)-
N,N-dimetyl-acetamit thu dugc & budce 1 trén ddy thay cho 3-[(5-brom-6-flo-indazol-1-
yl)metyl]pentan-3-ol dé thu dugc hop chit néu & dé muc.

Vi du 236: Tong hop 5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-bipheny1]-2-y1)-6-flo- 1-metyl- 1H-indol-3-cacboxyamit
-chét ddng phan X

Axit 5-(5-((18,28,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]
heptan-7-cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-metyl-1H-indol-3-
cacboxylic-chit déng phan X (10 mg) thu dugc & bude 3 & vi du 224 duge hoa tan
trong THF (0,32 mL). Sau d6, N,N'-cacbonyldiimidazol (5,2 mg) dugc thém vao, va
hén hop dugc khudy & nhiét do trong phong trong 20 phut. Dung dich amoniac 28%
(0,1 mL) dugc thém vao, va hon hop dugce khudy & nhiét d trong phong trong 20
phuat. Dung moi dugc chung cét, va axetonitril (0,2 mL) va dung dich axit clohydric-
1,4-dioxan 4N (0,2 mL) dugc thém vao chit cin, sau d6 dugc khudy trong 30 phut.
Dung moi dugc chung ct, va phan cin dugc tinh ché biang HPLC pha d&o (pha dong:

nuéc/axetonitril) dé thu duoc hop chét néu & dé muc.

Vi du 237: Téng hop 5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-N,1-dimetyl-1H-indol-3-

cacboxyamit-chit dong phan X

Axit  5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2.1]
heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl]-2-yl)-6-flo-1-metyl-1H-indol-3-
cacboxylic-chét d6ng phan X (10 mg) thu dugc & bude 3 ¢ vi du 224 dugc hoa tan trong
THF (0,064 mL). O nhiét d9 trong phong, HATU (6,7 mg), metylamin hydroclorua (2,2
mg), va TEA (6,7 uL) dugc thém vao, sau d6 dugc khudy & 50°C trong 1 gid. Dung moi
duoc chung cit, va axetonitril (0.5 mL) va dung dich axit clohydric-1,4-dioxan 4N (0,5
mL) duge thém vao chét cin, sau d6 dugc khudy trong 10 phit. Dung méi dugc chung
cét, phﬁn cin duoc hoa tan trong DMSO, va qué trinh tinh ché duoc thuc hién bing
HPLC pha dao (pha dong: nudc/axetonitril) d8 thu dugc hop chit néu & d& muc.
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Vi dy 238: Tong hop 5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-N,N, 1-trimetyl-1H-indol-3-

cacboxyamit-chit ddng phan X

Quy trinh ¢ vi du 237 duoc 1dp lai bang céach sir dung dimetylamin hydroclorua

thay cho metylamin hydroclorua dé thu dugc hop chét néu & dé muc.

Vi du 239: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-
hydroxy-2-metylpropyl)-7-metyl-1H-benzo[d][1,2,3]triazol-5-y1-[1,1 '-biphenyl]-4-

cacbonitril

Quy trinh & budce 1 dén 5 & vi du 209 dugc lap lai bang cach st dung 1,3-diflo-
2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va stir dung tert-butyl
N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat thu duge ¢ budc 1 & vi du 37 thay cho tert-butyl
(1 S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chét ddng phan X aé

thu dugc hop chét néu & @& muc.

Vi du 240: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-7-metyl-1H-benzo[d][1,2,3]triazol-5-yl)- [1,1'-
biphenyl]-4-cacbonitril

Quy trinh ¢ budce 1 dén 5 trong vi du 209 dugc 13p lai bang cach stt dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va str dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat thu dugc & bude
3 & vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-y1)cacbamat-chét ddng phan X dé thu duge hop chét néu & dé muc.

Vi du 241: Tong hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-metylpropyl)-7-metyl-1H-benzo[d]
[1,2,3]triazol-5-yl)- [1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 duoc lap lai bang cach st dung 1,3-

diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va sir dung tert-
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butyl  ((1S,2S,4R)-rel-7-(4’-xyano-3’ -flo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-[1,1°-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat thu dugc ¢
budc 1 & vi du 213 thay cho tert-butyl ((18,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo
[2.2.1]heptan-2-yl)cacbamat-chét ddng phan X dé thu dugc hop chit néu ¢ dé muc.

Vi dy 242: Téng hop axit 5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1-metyl- 1H-indol-3-cacboxylic

Bude 1

Tert-butyl ((18,28,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-tetrametyl-1,3 ,2-
dioxaborolan-2-yl)-[ 1,1°-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat (200 mg) thu dugc & budc 1 ¢ vi du 213 va 5-brom-6-flo-1-metyl-indol
(105.6 mg) dugc tao huyén phu trong 1,4-dioxan (1,19 mL). O nhiét do trong phong,
Pd(dba), (16,4 mg), X-phos (27,2 mg), va trikali phosphat (226,9 mg) dugc thém vao
hdn hop, sau dé duge khir khi va thé nito. Trong méi trudng nito, hon hop duge khudy
& nhiét do bén ngoai & 100°C qua dém. Dung mdi dugc chung cht, va phén cin duogc
tinh ché bang sic ky cot silica gel (pha dong: cloform/metanol) dé thu dugc tert-butyl
((18,28,4R)-rel-7-(4'-xyano-3'"-flo-6-(6-flo- 1-metyl-1H-indol-5-y1)-[ 1,1 '-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat.

Budc 2

Tert-butyl ((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-(6-flo-1-metyl-1H-indol-5 -yl)-
[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat (209 mg) thu
duogc & bude 1 trén diy duogc hoa tan trong DMF (3,6 mL). O nhiét do trong phong, N-
iodosucxinimit (121 mg) dugc thém vao, sau d6 dugc khudy & nhiét do trong phong
trong 1 gio. Etyl axetat dugc thém vao, va hdn hop tao thanh dugc rira bang nuéec va
tiép d6 bang nudc mudi bdo hoa. Sau khi 16p hitu co duge 1lam kho bang natri sulfat
khan, dung mdi dugc chung ct. Phan cin dugce tinh ché bing sic ky cot silica gel (pha
dong: hexan/etyl axetat) dé thu duogc tert-butyl ((18,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(6-
flo-3-iodo-1-metyl-1H-indol-5-y1)-[1,1'-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat.

Buéce 3
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Tert-butyl ((1S,2S,4R)-rel-7-(4'—xyano-3'-ﬂ0-6-(6-ﬂ0-3-iodo-l-metyl-lH-indol-
S-yl)-[l,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan—2-yl)cacbamat (211 mg)
thu dugc & bude 2 trén day va PAClx(PPhs): (10,5 mg) dugc tao huyén phu trong 1-
metyl-2-pyrolidinon (2,11 mL). O nhiét do trong phong, N,N-dietyletanolamin (0,197
mL) dugc thém vao hdn hop, va sau khi thay thé CO, hdn hop dugc khudy & 100°C
trong 1 gid. Ruou tert-Butyl (0,2 mL) va dung dich nuge natri hydroxit 2N (0,2 mL)
dugc thém vao dung dich phan Ung, va hdn hop tao thanh dugc khuéy & nhiét do trong
phong qua dém. MTBE dugc thém vao hdn hop, va 16p nude dugc tach. Lép nude duge
axit hoa bing axit clohydric, va qué trinh chiét duoc thue hién bing MTBE. Lép hitu co
duoc lam kho bé‘mg natri sulfat khan, va dung moi dugc chung cht @é thu dugc axit 5-
(5-((18,28,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[ 1,1'-bipheny1]-2-y1)-6-flo-1-metyl- 1H-indol-3-cacboxylic.

Budc 4

Axetonitril (0,5 mL) va dung dich axit clohydric-1,4-dioxan 4N (0,5 mL) duoc
thém vao axit 5-(5-((18,28,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-azabixyclo
[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1'-biphenyl] -2-y1)-6-flo-1-metyl-1H-
indol-3-cacboxylic (10 mg) thu dugc & budce 3 trén day, sau do duoc khudy trong 10
phuat. Dung dich phan tng duoc cd, va phan cin duge tinh ché bang HPLC pha déo

(pha ddng: nude/axetonitril) d8 thu duge hop chét néu & dé muc.

Vi du 243: Téng hop 5-(5-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[ 1,1'-bipheny1]-2-y1)-6-flo-N,1-dimetyl- 1H-indol-3-

cacboxyamit

Quy trinh ¢ vi du 237 dugc lap lai bang cach sir dung axit 5-(5-((18,25,4R)-rel-
2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-3'-
flo-[1,1'-biphenyl]-2-y1)-6-flo-1-metyl-1H-indol-3-cacboxylic thu dugc ¢ budce 3 6 vi
du 242 thay cho axit 5-(5-((18,2S,4R)-rel-2-((tert-butoxycacbonyl)amino)-7-
azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-[ 1,1 '-biphenyl]-2-yl)-6-flo-1-
metyl-1H-indol-3-cacboxylic-chét ddng phan X dé thu dugc hop chét néu & dé muc.
Vi du 244: Tbng hop 5-(5-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-bipheny1]-2-y1)-6-flo-N,N, 1-trimetyl- 1 H-indol-3-
cacboxyamit
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Quy trinh & vi du 237 dugc 1ap lai bang cach sir dung axit 5-(5-((1S,2S,4R)-rel-
2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2. 1]heptan-7-cacbonyl)-4'-xyano-3'-
ﬂo-[l,l'-biphenyl]-2-yl)-6-ﬂo-1-metyl-1H-indol-3-cacboxylic thu dugc & bude 3 & vi
du 242 thay cho axit 5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacb0ny1)amin0)-7-
azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-3'-flo-| 1,1'-biphenyl]-2-y1)-6-flo-1-
metyl-1H-indol-3-cacboxylic-chét ddng phan X, va st dung dimetylamin hydroclorua

thay cho metylamin hydroclorua 8 thu dugc hop chét néu & dé muc.

Vi du 245: Téng hop 5-(5-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl1]-2-y1)-6-flo-1 -metyl-1H-indol-3-cacboxyamit

Quy trinh & vi du 236 dugc 1ap lai béng cach str dung axit 5-(5-((1S,25,4R)-rel-
2-((tert-butoxycacbonyl)amino)-7-azabixyclo[2.2. 1]Theptan-7-cacbonyl)-4'-xyano-3'-
ﬂo-[l,1'-biphenyl]-2-yl)-6-ﬂo-1-metyl-1H-indol-3-cacb0xylic thu duoc ¢ bude 3 & vi
du 242 thay cho axit 5-(5-((1S,2S,4R)-rel-2-((tert-butoxycacbonyl)arnino)-7-
azabixyclo[2.2. 1Theptan-7-cacbonyl)-4'-xyano-3'-flo-[1, 1'-biphenyl]-2-y1)-6-flo-1-
metyl-1H-indol-3-cacboxylic-chét ddng phan X 8 thu duge hop chit néu & d& muc.
Vi du 246: Téng hop 5'-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-(diflometyl)-6-flo-1 -(2-hydroxy-2-metylpropyl)-1H-benzo[d]
[1,2,3]triazol-5-y1)-3-flo-[1,1 '-biphenyl]-4-cacb0nitri1—cha"'1t ddng phan X

Quy trinh & budc 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen dé thu
duoc hop chét néu & dé muc.

Vi du 247: Téng hop 5-(5-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1, 1'-biphenyl]-2-y1)-6-flo-1 -(2-hydroxy-2-metylpropyl)-
1H-benzo[d][1,2,3]triazol-7-cacbonitril-chét dbng phan X

Quy trinh & budc 1 dén 5 trong vi du 209 duoc lap lai bang cach st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, va st dung THF thay
cho EtOH dé thu dugc hop chét néu & dé muc.

Vi du 248: Téng hop (S)-S'—(3-aminopyrolidin-1-cacbonyl)-2‘-(7-(diﬂometyl)-6-ﬂo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 Jtriazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril
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Quy trinh & budce 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va su
dung tert-butyl N-[(35)-1- [3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]Jcacbamat thu dugc & bude 1 & vi du 37 thay
cho tert-butyl ((1 S,2S,4R)-re1-7-(4'—xyano-3'-ﬂo-6-(4,4,5,S-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-
yl)cacbamat-chét ddng phan X @8 thu dugc hop chét néu & d& muc.

Vi du 249: Tbéng hop (S)-S-(S-(3-aminopyrolidin—1-cacbonyl)-4'—xyan0-3'-ﬂo-[1,1'-
biphenyl]-2-y1)-6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]triazol-7-

cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc ldp lai bang cach st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung THF thay cho
EtOH, va st dung tert-butyl N-[(3S)- 1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)benzoyl]pyrolidin-3-yl]cacbamat thu duge 6 bude 1 & vidu 37
thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-ﬂo-6-(4,4,5,5-tetramety1—1,3,2-
dioxaborolan-2-y)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-
yl)cacbamat-chét ddng phan X 8 thu dugc hop chét néu & dé muc.

Vi du 250: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'-(7-
(diflometyl)-6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-
[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 duoc lap lai bang cach s dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va s
dung tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-ﬂo-phenyl)-4-(4,4,5,5-tetramety1—1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-ylJcacbamat thu dugc & budc 3
& vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'—xyano-3'-ﬂ0-6-(4,4,5,5-tetramety1—
1,3,2-dioxaborolan-2-yl)-[1, 1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat-chét ddng phan X @8 thu dugc hop chét néu & dé muc.

Vi du 251: Téng hop 5-(5-((3-end0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacb0nyl)-4'-
xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1 -(2-hydroxy-2-metylpropyl)-1H-
benzo[d][1,2,3]triazol-7-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 dugc ldp lai bang cach st dung 2,6-
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diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung THF thay cho
EtOH, va st dung tert-butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4.4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzoyl] -8-azabixyclo[3.2.1]octan-3-yl]cacbamat
thu dugc & bude 3 & vi du 41 thay cho tert-butyl ((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-
(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-[ 1,1 "_biphenyl]-3-cacbonyl)-7-azabixyclo
[2.2.1]heptan—2-yl)cacbamat—chét ddng phan X 8 thu duge hop chét néu & d& muc.

Vi du 252: Tong hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-(diflometyl)-6-flo-1 -(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]
triazol-5-yl-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc lap lai bang cach su dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va st
dung tert-butyl ((1S,2S,4R)-rel-7-(4’-xyano-3’ -flo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1°-biphenyl]-3 -cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat thu dugc & bude 1 & vi du 213 thay cho tert-butyl ((1 S,2S,4R)-rel-7-(4'-
xyano-3'-flo-6-(4,4,5,5 -tetrametyl-1,3 ,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2. 1]heptan—2-yl)cacbamat-chét dong phan X dé thu duoc

hop chat néu & dé muc.

Vi dy 253: Tong hop 5-(5-((1S,2S,4R)-rel-2-amin0-7-azabixyclo[2.2.1]heptan-7—
cacbonyl)-4'-xyano-3'-ﬂo-[l,1'-biphenyl]—2-yl)-6-ﬂo-l-(2-hydroxy-2-metylpropy1)—
1H-benzo[d][1,2,3]triazol-7-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc ldp lai bang céch st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung THF thay cho
EtOH, va sit dung tert-butyl ((lS,28,4R)-rel-7-(4’-Xyan0-3’-ﬂo-6-(4,4,5,5-tetrametyl—
1,3,2-dioxaborolan-2-y1)-[1,1’ -biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-
yl)cacbamat thu duge ¢ bude 1 ¢ vi du 213 thay cho tert-butyl ((1S,28,4R)-rel-7-(4'-
Xyano-3 '-flo-6-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2. 1]heptan—2-yl)cacbamat—chét dong phan X dé thu dugc hop

chat néu & dé muc.

Vi du 254: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1-((1 -hydroxyxyclobutyl)metyl)-1H-benzo[d][1 ,2,3]triazol-5-
y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril-chét dong phan X
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Quy trinh & budc 1 dén 5 trong vi du 209 dugc lap lai bing céach st dung 1,2,3-
triflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol & thu duge hop chit

néu ¢ d¢ muc.

Vi dy 255: Téng hop (S)-S'-(3-aminopyrolidin—1-cacbonyl)—Z'-(6,7-diﬂo-1-((1-
hydroxyxyclobutyl)metyl)-1H-benzo[d][ 1 .2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc lap lai bing céach st dung 1,2,3-
triflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, sir dung 1-(aminometyl)
xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va str dung tert-butyl N-[(3 S)-1-
[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)benzoyl]
pyrolidin-3-yl]cacbamat thu duge & bude 1 ¢ vi du 37 thay cho tert-butyl ((1S,25,4R)-
rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat-chét ddng phan X dé thu duge

hop chét néu & dé muc.

Vi du 256: Téng hop 5'-((3-end0)-3-amino-8-azabixyclo[3.2.l]octan-8-cacbonyl)-2'-
(6,7-diﬂo-1-((1-hydroxyxyclobutyl)metyl)-lH-benzo[d][1,2,3]triazol-5-yl)-3-ﬂo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 1,2,3-
triflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-(aminometyl)
xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sir dung tert-butyl N-[(3-
endo)—8-[3-(4-xyano-3-ﬂo-phenyl)-4-(4,4,5,S-tetrametyl-l,3,2-dioxab0rolan-2-
yl)benzoyl]-8-azabixyc10[3.2.l]octan-3-y1]cacbamat thu dugce & bude 3 ¢ vi du 41 thay
cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3‘-ﬂo-6-(4,4,5,S-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1, 1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-
yl)cacbamat—chét ddng phan X 8 thu duoc hop chét néu & d& muc.

Vi du 257: Téng hop 5'-((18,28S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(7-clo-6-flo-1-((1 -hydroxyxyclobutyl)metyl)-1H-benzo[d][1 ,2,3]triazol-
5-yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril-chat dong phan X

Quy trinh & budce 1 dén 5 trong vi du 209 dugc lap lai bang cach su dung 1-

(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol 8 thu duoc hop chat
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néu ¢ d¢ muc.

Vi du 258: Tong hop (S)-S'-(3-aminopyrolidin-1-cacbonyl)-2’-(7-clo-6-ﬂo-1-((1 -
hydroxyxyclobutyl)metyl)-1H-benzo[d][1 2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 dugc ldp lai bé‘mg cach st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sir dung tert-butyl
N-[(3 S)-l—[3-(4-Xyan0-3-ﬂo-phenyl)-4-(4,4,S,S—tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat thu duge & bude 1 & vi du 37 thay cho tert-butyl
(1 S,2S,4R)-rel-7-(4‘-xyan0-3'-ﬂ0-6-(4,4,5,S-tetrametyl- 1,3,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-Z-yl)cacbamat-chét ddng phan X dé

thu duoc hgp chét néu & d& muc.

Vi du 259: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1Joctan-8-cacbonyl)-2'-(7-
clo-6-flo-1-((1-hydroxyxyclobutyl)metyl)- 1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc 1ap lai bang céach st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan—2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-y1]cacbamat thu dugc & budc
3 & vi du 41 thay cho tert-butyl ((1 S,28,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4.5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1 'biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2. 1]heptan-2-yl)cacbamat-chét d6ng phan X dé thu duoc hop chét néu &
dé muc.

Vi du 260: Tong hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(7-(diflometyl)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)-1H-
benzo[d][1,2,3]triazol-5-y1)-3-ﬂo-[l,1'-biphenyl]-4-cacbonitril-chét ddng phan X

Quy trinh & budce 1 dén 5 trong vi du 209 duoc ldp lai bang cach s dung 2-
(diﬂometyl)-1,3-diﬂo—4-nitr0-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va st
dung 1-(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol dé thu duge

hop chét néu & d€ myc.

Vi du 261: Tong hop (S)-S‘-(3-aminopyrolidin-1-cacbonyl)-2'-(7-(diﬂ0mety1)—6-ﬂo-1-
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((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 duoc ldp lai bang cach st dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung
1-(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sit dung tert-
butyl N-[(3S)-1-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yljcacbamat thu duoc & budc 1 & vi du 37 thay cho tert-butyl
((1S,2S,4R)-rel-7-(4'-xyan0-3'-ﬂo-6-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-y1)cacbamat—chét ddng phan X aé

thu duoc hop chét néu & dé muc.

Vi du 262: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'-(7-
(diflomety1)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)- 1H-benzo[d][1,2,3]triazol-5-yl1)-3-
flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 duoc 1dp lai bang cach st dung 2-
(diﬂometyl)-1,3-diﬂo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung
1-(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-
butyl N-[(3 -endo)-8—[3-(4-xyano-3-ﬂo-phenyl)-4-(4,4,5,5-tetrametyl- 1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2. 1Joctan-3-yl]cacbamat thu duge & bude
3 & vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-ﬂ0-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[ 1,1 '"_biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]
heptan—2-yl)cacbamat-chét d6ng phan X 8 thu dugc hop chét néu & dé muc.

Vi du 263: Téng hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(7-(diflometyl)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)- 1H-benzo[d]
[1,2,3]triaz01-5-yl)-3-ﬂo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 2-
(diflometyl)-1,3-diflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, sir dung
1-(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-
butyl ((1S,28,4R}-rel-7-(4’-xyano-3’-ﬂ0-6-(4,4,5,5-tetrametyl-1,3,2-di0xabor01an—2-
yl)-[l,l’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan—2-yl)cacbamat thu dugce &
buéc 1 & vi du 213 thay cho tert-butyl ((1 S,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3 -cacbonyl)-7-azabixyclo[2.2.1]
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heptan-2-yl)cacbamat-cha?'1t ddng phan X 8 thu duoc hop chét néu & dé muc.

Vi du 264: Toéng hop 5-(5-((1 S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1 '_bipheny1]-2-y1)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)-
lH-benzo[d][1,2,3]triazol-7-cacbonitril-chét d6ng phan X

Quy trinh ¢ budce 1 dén 5 trong vi du 209 duoc ldp lai bang cich st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, va su dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol dé thu duoc hop chét

néu ¢ d¢ muc.

Vi du 265: Tdng hop (S)-5-(5-(3-aminopyrolidin-1 -cacbonyl)-4'-xyano-3'-flo-[1,1'-
bipheny1]-2-y1)-6-flo-1-((1 -hydroxyxyclobutyl)metyl)- 1H-benzo[d][1,2,3]triazol-7-

cacbonitril

Quy trinh ¢ budc 1 dén 5 trong vi du 209 dugc ldp lai bing cich st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sir dung tert-butyl
N-[(3 S)-l-[3-(4-xyano-3-ﬂo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxab0r01an-2-
yl)benzoyl]pyrolidin-3-yljcacbamat thu duge & budc 1 & vi du 37 thay cho tert-butyl
((1S,2S,4R)-rel—7-(4'-xyano-3'-ﬂ0-6-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-yl)-[l,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat-chét ddng phan X dé

thu duogc hop chét néu & d& muc.

Vi du 266: Téng hop 5-(5-((3-endo)-3-amino-8-azabixyclo[3.2.l]octan-8-cacbonyl)-4'-
xyano-3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1 -((1-hydroxyxyclobutyl)metyl)- 1H-benzo[d]
[1,2,3]triazol-7-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, s dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va st dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan—2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3—y1]cacbamat thu dugc & budce
3 & vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'—xyan0-3'-ﬂ0-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1 '-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2. 1]heptan-Z-yl)cacbamat-chét ddng phan X dé thu duoc hop chét néu &
dé muc.
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Vi du 267: Téng hop 5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-4'-xyano-3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1 -((1-hydroxyxyclobutyl)metyl)-
1H-benzo[d][1,2,3]triazol-7-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 duoc lap lai bing cach st dung 2,6-
diflo-3-nitro-benzonitril thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va str dung tert-butyl
((18,2S,4R)-rel-7-(4’-xyano-3’ -flo-6-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)-
[1,1’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat thu duge & budc
1 & vi du 213 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'—xyano-3'-ﬂo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1, 1'-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2.1]heptan-2-yl)cacbamat-chét ddng phan X & thu dugc hop chit néu &

de muc.

Vi du 268: Tong hop 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(6,7-diflo-1 -((1-hydroxyxyclobutyl)metyl)- 1H-benzo[d][1,2,3]triazol-5-
yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 duoc ldp lai bang cach st dung 1,2,3-
triflo-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-(aminometyl)
xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sit dung tert-butyl
((18,28,4R)-rel-7-(4’-xyano-3 ’_flo-6-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)-
[1,1 ’_biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat thu dugc ¢
budce 1 & vi du 213 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'-xyano-3'-ﬂo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[ 1,1 '"_biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]
heptan-2-yl)cacbamat-chét ddng phan X 8 thu dugc hop chit néu & dé muc.

Vi du 269: Tong hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-2'-(7 -clo-6-ﬂ0-1-((1-hydroxyxyclobutyl)metyl)-lH-benzo[d][l,2,3]triazol-
5-yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budc 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 1-
(aminometyl)xyclobutanol thay cho ]-amino-2-metyl-propan-2-ol, va sir dung tert-butyl
((1S,2S,4R)-rel-7-(4’-Xyan0-3’-ﬂ0-6-(4,4,5,S-tetrametyl-1,3,2-di0xaborolan-2-y1)—
[1,1 ’_biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat thu dugc & bude
1 & vi du 213 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4'—xyano-3'—ﬂ0-6-(4,4,5,5-
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tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1 '-biphenyl]-3-cacbonyl)-7-azabixyclo[2 2.1]
heptan-2-y1)cacbamat-chét ddng phan X 8 thu duge hop chét néu & dé muc.

Vi du 270: Tong hop 5'-((1S,28,4R)-rel-2-amino-7 -azabixyclo[2.2.1]heptan-7-
cacbonyl)-3-ﬂo-2'—(6-ﬂo-1-((1-hydroxyxyclobutyl)metyl)-7 -metyl-1H-
benzo[d][l,2,3]triazol-5-y1)-[1,1'-biphenyl]-4-cacbonitril-ch§t d6ng phan X

Quy trinh & bude 1 dén 5 trong vi du 209 duoc lap lai béng cach st dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, va st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol & thu duge hop chit

néu & dé muc.

Vi du 271: Téng hop (S)-5'-(3-aminopyrolidin-1 -cacbonyl)-3-flo-2'-(6-flo-1-((1-
hydroxyxyclobutyl)metyl)-7-metyl- 1H-benzo[d][1,2,3]triazol-5-y1)-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc ldp lai bang cach st dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va sir dung tert-butyl
N-[(3S)-1-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-ylJcacbamat thu dugc & bude 1 & vi du 37 thay cho tert-butyl
(1 S,2S,4R)-rel-7-(4'-xyan0-3'-ﬂ0-6-(4,4,5,S-tetrametyl- 1,3,2-dioxaborolan-2-yl)-[1,1'-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-y1)cacbamat-chét ddng phan X dé

thu duoc hop chét néu & d& muc.

Vi du272: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-3-flo-
2'-(6-flo-1 -((1-hydroxyxyclobutyl)metyl)-7-metyl- 1H-benzo[d][1,2,3]triazol-5-yl)-
[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 209 duoc 1dp lai bang cach su dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, sir dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va su dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3 2.1]octan-3-yl]cacbamat thu dugc & bude
3 & vi dy 41 thay cho tert-butyl ((1S,ZS,4R)-rel-7-(4'—xyano-3'-ﬂo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1 '-biphenyl]-3-cacbonyl)-7-
azabixyclo[2.2. 1]heptan—2-yl)cacbamat—chét ddng phan X dé thu duoc hop chét néu &

-167-



34521

dé muc.

Vi du 273: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]Theptan-7-
cacbonyl)-2'-(7-brom-6-flo-1 -(2-hydroxy-2-metylpropyl)-1H-benzo[d][1 ,2,3]triazol-5-
y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril-chét dong phén X

Bude 1

2-brom-1,3-diflo-4-nitro-benzen (3 g) dugc hoa tan trong THF (31,5 mL). TEA
(2,6 mL) va 1-amino-2-metyl-propan-2-ol (1,4 mL) dugc thém vao, sau d6 dugc khudy
& nhiét do trong phong trong 1 gid. Etyl axetat dugc thém vao, va hdn hgp tao thanh
duoc rira bing nuéc va tiép d6 bing nude mudi bao hoa. Sau khi 16p hitu co dugce lam
kho bang natri sulfat khan, dung méi duge chung cit. Phan cin dugc tinh ché bang sic
ky cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc 1-(2-brom-3-flo-6-nitro-

anilino)-2-metyl-propan-2-ol.
Budc 2

l-(2-brom-3-ﬂo-6-nitro-anilino)-2-metyl-pr0pan-2-01 (1,03 g) thu duge & bude 1
trén ddy dugc hoa tan trong axit axetic (6,7 mL). O nhiét do trong phong, N-
iodosucxinimit (981 mg) dugc thém vao, sau d6 dugc khudy & 50°C trong 3 gio. MTBE
va nudc dugc thém vao hdn hop, va qua trinh chiét dugc thuc hién hai 14an bé“mg MTBE.
Lép hitu co két hop dugc 1am khod béng natri sulfat khan, va dung méi dugc chung cit.
Phén cin dugc tinh ché bing sic ky cdt silica gel (pha dong: hexan/etyl axetat) dé thu

dugc 1-(2-brom-3-ﬂo-4-iodo-6-nitro-anilino)-2-metyl-propan-2-01.
Bude 3

1-(2-brom-3-ﬂo-4-iodo-6-nitro-anilino)-2-mety1-propan-2-ol (1,33 g) thu dugc &
buédce 2 trén day va sat (1,33 g) duge hoa tan trong THF (10,2 mL) va axit clohydric 2N
(10,2 mL), sau d6 dugc khudy & 60°C trong 1 gio. MTBE dugc thém vao, va hdn hop
dugc cho di qua thm Celite. MTBE dugc thém véo, va hdn hop dugc rira bang nudc va
sau d6 bang nudc mudi bio hoa, va dugc lam khd bang natri sulfat khan. Sau do, dung
moi dugc chung cAt. Phan cin duge tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat) dé thu duogc 1-(6-amino-2-brom-3-ﬂo-4-iodo-anilino)-2-metyl-

propan-2-ol.
Budc 4
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1-(6-amino-2-brom-3-ﬂo-4-iodo-anilino)-2-metyl-pr0pan-2-01 (940 mg) thu
duoc & budce 3 trén day dugce hoa tan trong nude (1,88 mL) va THF (4,7 mL). 4 0°C,
axit clohydric 12N (2,82 mL) va dung dich nudc natri nitrit (dung dich nuéc thu duge
bing cach hoa tan 209 mg natri nitrit trong 0,63 mL nuéce) duge thém ting giot vao hdn
hop, sau d6 dugc khudy & nhiét do trong phong trong 1 gio. MTBE dugc thém vao, va
hdn hop duge rira béng nudce va sau do b%mg nude mudi bdo hoa, va duoc lam kho béng
natri sulfat khan. Sau do6, dung méi dugc chung cht. Phan cin duoc tinh ché bang séc ky
cot silica gel (pha dong: hexan/etyl axetat) dé thu dugc 1-(7-brom-6-flo-5-iodo-
benzotriazol-1-yl)-2-metyl-propan-2-ol.

Budce 5

Tert-butyl ((1S,2S,4R)—rel—7-(4'-xyano-3'-ﬂo-6-(4,4,5,S-tetrametyl—1,3,2-
dioxaborolan-2-yl)-[1, 1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-
yl)cacbamat-chit ddng phan X (50 mg) thu duge & bude 2 ¢ vi du 207 va 1-(7-brom-6-
flo-5-iodo-benzotriazol-1-yl)-2-metyl-propan-2-ol (47.9 mg) thu dugc & budce 4 trén
day dugc hoa tan trong 1,4-dioxan (0,3 mL). O nhiét do trong phong, Pd(dba) (4,1
mg), X-phos (6,8 mg), va trikali phosphat (56,7 mg) dugc thém vao hdn hop. Sau khi
thay thé nito, hdn hgp dugc khudy & 90°C qua dém. Etyl axetat dugc thém vao, va hdn
hop dugc dit trong NH-silica gel, va rira bang etyl axetat:metanol = 10:1. Dung moi
duoc chung cét, va axetonitril (1,0 mL) va dung dich axit clohydric-1,4-dioxan 4N
(1,0 mL) dugc thém vao chét cin, sau d6 dugc khudy trong 10 phat. Dung moi dugc
chung cét, phén can dugc hoa tan trong DMSO, va qua trinh tinh ché dugc thuc hién
bing HPLC pha dao (pha dong: nuée/axetonitril) dé thu duge hop chét néu & dé muc.
Vi dy 274: Téng hop (S)-S'—(3-aminopyrolidin-1-cacbonyl)—Z'-(7-brom-6-ﬂo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3 Jtriazol-5-y1)-3-flo-[1,1'-biphenyl]-4-

cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 273 duoc lap lai béng cach st dung tert-
butyl N-[(3S)-1-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat thu dugc & budc 1 & vi du 37 thay cho tert-butyl
((1S,2S,4R)-rel-7-(4'—xyano-3'-ﬂ0-6-(4,4,5,S-tetrametyl-1,3,2—dioxabor01an—2-yl)-[1,1‘-
biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-y1)cacbamat-chét ddng phan X dé

thu duogc hgp chét néu & d& muc.
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Vi du 275: Tong hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2. 1]octan-8-cacbonyl)-2'-(7-
brom-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1 ,2,3]triazol-5-yl)-3-flo-[1,1'-
biphenyl]-4-cacbonitril

Quy trinh ¢ budce 1 dén 5 trong vi du 273 dugc lap lai bang cach sur dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3 -flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat thu dugc & budce
3 & vi du 41 thay cho tert-butyl ((1 S,28S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3 -cacbonyl)-7-
azabixyclo[2.2.1]heptan-Z-yl)cacbamat-chét ddng phan X 8 thu dugc hop chét néu &

dé muc.

Vi du 276: Tong hop 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
cacbonyl)-3-flo-2'-(6-flo-1-((1 -hydroxyxyclobutyl)metyl)-7-metyl-1 H-benzo[d][1,2,3]
triazol-5-y1)-[1,1'-bipheny1]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 209 dugc lap lai bang cach st dung 1,3-
diflo-2-metyl-4-nitro-benzen thay cho 2-clo-1,3-diflo-4-nitro-benzen, st dung 1-
(aminometyl)xyclobutanol thay cho 1-amino-2-metyl-propan-2-ol, va str dung tert-butyl
((18,28,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
[1,1’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1Theptan-2-yl)cacbamat thu dugc & budce
1 & vi du 213 thay cho tert-butyl ((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3 -cacbonyl)-7-azabixyclo[2.2.1]
heptan-2-yl)cacbamat—chét ddng phan X d8 thu duge hop chét néu & dé muc.

Vi du 277: Téng hop 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2 .2.1]heptan-7-
cacbonyl)-2'-(7-brom-6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]triazol-5-
yl)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 273 duoc lap lai bang cach sir dung tert-
butyl ((lS,28,4R)-rel-7-(4’-xyano-3’-ﬂo-6-(4,4,5,S-tetrametyl—1,3,2-dioxaborolan-2-
yl)-[l,l’-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-y1)cacbamat thu dugc &
bude 1 & vi du 213 thay cho tert-butyl ((18,28,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-3 -cacbonyl)-7-azabixyclo[2.2.1]
heptan—2-yl)cacbamat-chét dbng phan X @& thu dugc hop chit néu & dé muc.

Vi du 278: Tng hop 5'-((1R,2R,4S)-rel-2-amino-7-azabixyclo[2.2. 1]heptan-7-
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cacbonyl)-2'-(7-xyclopropyl-6-flo-1 -(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]
triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-cacbonitril

Budce 1

1-(2-brom-3-flo-6-nitro-anilino)-2-metyl-propan-2-ol (975 mg) thu dugce & bude
1 & vi du 273 duoc hoa tan trong 1,4-dioxan (10,6 mL). O nhiét @ trong phong,
diclobis(trixyclohexylphosphin)paladi(IT) (234 mg), axit xyclopropyl boronic (464 mg),
va trikali phosphat (2,02 g) dugc thém vao, sau d6 dugc khudy & 10°C qua dém. Dung
mdi duge chung cat, va phan cin duge tinh ché bing sic ky cot silica gel (pha dong:
hexan/etyl axetat) d8 thu duoc 1-((2-xyclopropyl-3-flo-6-nitrophenyl)amino)-2-
metylpropan-2-ol.

Budce 2

1-((2-xyclopropyl-3 ~flo-6-nitrophenyl)amino)-2-metylpropan-2-ol (204 mg) thu
duoc & bude 1 trén day duge hoa tan trong axetonitril (1,5 mL). O nhiét o trong
phong, N-bromsucxinimit (196 mg) dugc thém vao, sau d6 dugc khudy & 50°C trong 1
git. Dung moi dugc chung cét, va phan cin dugc tinh ché bing sic ky cot silica gel
(pha dong: hexan/etyl axetat) dé thu dugc 1-((4-brom-2-xyclopropyl-3-flo-6-
nitrophenyl)amino)-2-metylpropan-2-ol.

Budce 3

1-((4-brom-2-xyclopr0py1-3-ﬂo-6-nitrophenyl)amino)-z-metylpropan-2-ol (250
mg) thu duge & budce 2 trén day va iron (250 mg) dugc hoa tan trong THF (2,4 mL) va
axit clohydric 2N (2,4 mL), sau d6 dugc khudy & 60°C trong 1 gio. Etyl axetat dugc
thém vao, va hdn hop duoc cho di qua tAm Celite. Etyl axetat dugc thém vao, va hdn
hop duge rua bang nudc va sau d6 bang nudce mudi bdo hoa, va dugc 1am khod bang natri
sulfat khan. Sau d6, dung moi dugc chung cAt. Phan cin duoc tinh ché bing séc ky cot
silica gel (pha dong: hexan/etyl axetat) dé thu duogc 1-((6-amino-4-brom-2-xyclopropyl-
3-flophenyl)amino)-2-metylpropan-2-ol.

Budc 4

1-((6-amino-4-brom-2-xyclopr0py1-3-ﬂophenyl)amino)—2-metylpropan-2-01
(192 mg) thu duge ¢ bude 3 trén day dugc hoa tan trong THF (2,0 mL) va axit clohydric
2N (2,0 mL). Dung dich nudc natri nitrit (dung dich nu6ce thu dugc bing cich pha lodng
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54 mg natri nitrit trong 0,16 mL nude) duge thém ting giot vao hdn hop, sau d6 dugc
khudy & nhiét do trong phong trong 1 gio. Etyl axetat duge thém vao, va hdn hop dugce
rira bang nudc va sau dé bang nudc mudi bdo hoa, va duge lam kho bang natri sulfat
khan. Sau d6, dung mdi dugc chung cit. Phin cin duge tinh ché bing sdc ky cot silica
gel (pha ddng: hexan/etyl axetat) dé thu duogc 1-(5-brom-7-xyclopropyl-6-flo-1H-
benzo[d][1,2,3]triazol-1-yl)-2-metylpropan-2-ol.

Budc 5

Tert-butyl ((1S,2S,4R)-rel-7-(4’-xyano-3’-ﬂo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1°-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-
yl)cacbamat (15 mg) thu dugc & bude 1 ¢ vi du 213, va 1-(5 -brom-7-xyclopropyl-6-
flo-1H-benzo[d][1,2,3]triazol-1-yl)-2-metylpropan-2-ol (10,5 mg) thu dugc & bude 4
trén day duge hoa tan trong 1,4-dioxan (0.2 mL). Pd(dba)2 (1,2 mg), X-phos (2,0 mg),
va trikali phosphat (17 mg) dugc thém vao hon hop. Sau khi thay thé nito, hdn hop
duoc khqu & 100°C qua dém. Etyl axetat dugc thém vao, va hdn hop dugc dat trong
NH-silica gel, va rua bang etyl axetat:metanol = 10:1. Dung méi dugc chung cét, va
axetonitril (1,0 mL) va dung dich axit clohydric-1,4-dioxan 4N (1,0 mL) dugc thém
vao chét cdn, sau d6 dwgc khudy trong 10 phit. Dung mdi dugc chung cét, phan cin
duoc hoa tan trong DMSO, va qué trinh tinh ché duge thuc hién bing HPLC pha dao

(pha dong: nudc/axetonitril) @8 thu dugc hop chét néu & d& muc.

Vi du 279: Tng hop 5'-((1R,2R,4S)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-
cacbonyl)-2'-(7-xyclopropyl-6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]
triazol-S—yl)-3-ﬂo-[1,1'-biphenyl]-4-cacb0nitril-chét dong phan X

Quy trinh ¢ bude 1 dén 5 trong vi du 278 duoc 13p lai bang céach sit dung tert-
butyl ((18,2S,4R)-rel-7-(4'-xyano-3'-flo-6-(4,4,5,5 -tetrametyl-1,3,2-dioxaborolan-2-
yl)-[1,1'-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2. 1]heptan-2-yl)cacbamat-chét dong
phan X thu dugc & bude 2 & vi du 207 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4’-
xyano-3’-flo-6-(4,4,5,5-tetrametyl-1 ,3,2-dioxaborolan-2-y1)-[1,1’-biphenyl]-3-
cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat.
Vi du 280: Téng hop (S)-5'-(3-aminopyrolidin-1-cacbonyl)-2'-(7-xyclopropyl-6-flo-1-
(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1 '-biphenyl]-4-
cacbonitril
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Quy trinh & bude 1 dén 5 trong vi du 278 duoc lap lai béng cach st dung tert-
butyl N-[(3S)-1-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzoyl]pyrolidin-3-yl]cacbamat thu dugc & bude 1 & vi du 37 thay cho tert-butyl
((18,28,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-tetramety1-1,3,2-dioxaborolan-2-y1)-
[1,1°-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]heptan-2-yl)cacbamat dé thu dugc hop

chat néu ¢ d€ muc.

Vi du 281: Téng hop 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(7-
xyclopropyl-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1,2,3 ]triazol-5-y1)-3-flo-
[1,1'-biphenyl]-4-cacbonitril

Quy trinh & bude 1 dén 5 trong vi du 278 dugc lap lai bang cach sir dung tert-
butyl N-[(3-endo)-8-[3-(4-xyano-3-flo-phenyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoyl]-8-azabixyclo[3.2.1]octan-3-yl]cacbamat thu dugc & bude
3 ¢ vi du 41 thay cho tert-butyl ((1S,2S,4R)-rel-7-(4’-xyano-3’-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)-[1,1°-biphenyl]-3-cacbonyl)-7-azabixyclo[2.2.1]

heptan-2-yl)cacbamat dé thu dugc hop chét néu & dé muc.

Vi du so sanh 1: Toéng hop 4-(2-((3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-y1)-5-(2-
metyl-2H-indazol-5-yl)pyrimidin-4-yl)benzonitril

Quy trinh ¢ vi du 59 duogc bdc 19 trong tai li€u sang ché (tai liéu sang ché) 1 duoc
lap lai bang cach st dung axit (4-xyanophenyl)boronic thay cho axit (4-xyano-3-
flophenyl)boronic, va st dung tert-butyl N-[(3-ex0)-8-azabixyclo[3.2.1]octan-3-

yl]cacbamat thay cho 4-Boc-aminopiperidine d8 thu duoc hop chéit néu & dé muc.

Vi du so sanh 2: Téng hop (S)-4-(3-(3-aminopyrolidin-1-cacbonyl)-5-(4-flophenyl)-1H-
pyrazol-1-yl)benzonitril

Buédce 1

Quy trinh ctia phuwong phap tbng hop o so dd C duge boc 16 trong tai liu sang
ché 3 dwoc lip lai bang cach sir dung 1-(4-flophenyl)etanon nhu C-1, sir dung 4-
hydrazinobenzonitril thay cho (4-(triflometyl)phenyl)hydrazin, va st dung (S)-tert-
butyl pyrolidin-3-yl cacbamat thay cho 1-(4-flophenyl)-1,3,8-triazaspiro[4.5]decan-4-
on dé thu dugc (S)-tert-butyl (1-(1-(4-xyanophenyl)-5-(4-flophenyl)- 1H-pyrazol-3-
cacbonyl)pyrolidin-3-yl)cacbamat.
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Budc 2

Quy trinh & budc 5 trong vi du 1 dugc lip lai bing cach st dung (S)-tert-butyl
(1-(1-(4-xyanophenyl)-5-(4-flophenyl)-1H-pyrazol-3-cacbonyl)pyrolidin-3-
yl)cacbamat thu dwgc & budc 1 trén ddy thay cho tert-butyl N-[(3S)-1-[3-(4-
xyanophenyl)-4-(p-tolyl)benzoyl]pyrolidin-3-yljcacbamat @& thu duoc hop chat néu &

dé muc.

Vi du so sanh 3: Téng hop 4-(5-(4-flophenyl)-3-(2,6-diazaspiro[3.5]nonan-6-cacbonyl)-
1H-pyrazol-1-yl)benzonitril

Buée 1

Quy trinh ctia phuwong phép téng hop & so dd C duge boc 1§ trong tai liéu sang
ché 3 duoc lap lai bing cach sir dung 1-(4-flophenyl)etanon nhu C-1, st dung 4-
hydrazinobenzonitril thay cho (4-(triflometyl)phenyl)hydrazin, va sir dung tert-butyl
2,6-diazaspiro[3.5]nonan-2-cacboxylat thay cho 1-(4-flophenyl)-1,3,8-triazaspiro
[4.5]decan-4-on dé thu dugc tert-butyl 6-(1-(4-xyanophenyl)-5-(4-flophenyl)-1H-

pyrazol-3-cacbonyl)-2,6-diazaspiro[3.5]nonan-2-cacboxy]lat.
Budc 2

Quy trinh & bude 5 & vi du 1 duge 1dp lai béng cach st dung tert-butyl 6-(1-(4-
xyanophenyl)-5-(4-flophenyl)-1H-pyrazol-3-cacbonyl)-2,6-diazaspiro[3.5]Jnonan-2-
cacboxylat thu dugc & budc 1 trén day thay cho tert-butyl N-[(3S)-1-[3-(4-
xyanophenyl)-4-(p-tolyl)benzoyl]pyrolidin-3-yl]cacbamat dé thu dugc hop chét néu &

dé muc.

Vi du so sanh 4: Tong hop 4-[5-[(3R)-3-aminopiperidin-1-cacbonyl]-2-(3-pyridyl

metoxy)phenyl]benzonitril
Budce 1

Quy trinh & bude 1 dén 2 trong vi du 9 duoc ldp lai béng cach st dung axit 3-
brom-4-metoxybenzoic thay cho axit 3-brom-4-clo-benzoic, va st dung (R)-tert-butyl
piperidin-3-yl cacbamat thay cho axit tert-butyl N-[(3S)-pyrolidin-3-yl]carbamic dé
thu dtrqc (R)-tert-butyl (1-(4'-xyano-6-metoxy-[1,1'-biphenyl]-3-cacbonyl)piperidin-3-

yl)cacbamat.

Buéc 2
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(R)-tert-butyl (1-(4'-xyano-6-metoxy-[1,1'-biphenyl]-3-cacbonyl)piperidin-3-
yl)cacbamat (430 mg) thu dugc & budc 1 trén diy duge hoa tan trong metylen clorua
(10 mL). O 0°C, dung dich chira BBr; 1M trong metylen clorua (2,17 mL) dugc thém
tirng giot vao hdn hop, sau d6 duge khudy & nhiét do trong phong trong 30 phit. Dung
dich nuéc natri hydrogen cacbonat bdo hoa (17 mL), nuéc (4 mL), va CH,Cl, (8 mL)
duoc thém vao, sau d6 dugce khudy trong 10 phut. Boc,O (0,2370 g) duge thém vao,
sau d6 dugc khudy & nhiét do trong phong trong 1 gid. Sau khi 16p hiru co duge lam
kho bang natri sulfat khan, dung méi dugc chung cAt. Phin cin duogc tinh ché bing sic
ky cot silica gel (pha ddng: hexan/etyl axetat) dé thu dugc tert-butyl N-[(3R)-1-[3-(4-
xyanophenyl)-4-hydroxy-benzoyl]-3-piperidyl]cacbamat.

Budce 3

Tert-butyl N-[(3R)-1-[3-(4-xyanophenyl)-4-hydroxy-benzoyl]-3-piperidyl]
cacbamat (10 mg) thu dugc & bude 2 trén diy duoc hoa tan trong THF (0,500 mL). 0
25°C, 3-pyridyl metanol (7 mg), polymer-supported PPhs (30 mg), va DMEAD (27,8
mg) dugc thém vao, sau d6 duogc khudy & 50°C trong 3 gi¢. Etyl axetat dugc thém vao,
va hén hop tao thanh dwoc rira bang nudc va tiép d6 bing nuwéc mudi bao hoa. Sau khi
16p hitu co dugce lam khd bé'mg natri sulfat khan, dung moi duge chung cAt. Phan cin
duoc tinh ché bang sic ky ¢t silica gel (pha ddng: cloform/metanol) dé thu duoc (S)-
tert-butyl (1-(4'-xyano-6-(pyridin-3-ylmetoxy)-[1,1'-biphenyl]-3-cacbonyl)piperidin-3-

yl)cacbamat.
Buéce 4

Quy trinh & budce 5 trong vi du 1 duogc lap lai bang cach sir dung (S)-tert-butyl
(1-(4'-xyano-6-(pyridin-3-ylmetoxy)-[1,1'-biphenyl]-3-cacbonyl)piperidin-3-
yl)cacbamat thu dugc & budc 3 trén ddy thay cho tert-butyl N-[(3S)-1-[3-(4-
xyanophenyl)-4-(p-tolyl)benzoyl]pyrolidin-3-yl]cacbamat dé thu duoc hop chit néu &

dé muc.

Vi du so sanh 5: Téng hop (S)-(3-aminopyrolidin-1-yl)(4-metyl-4"-(triflometyl)-
[1,1":2',1"-terphenyl]-4'-yl) metanon

Quy trinh & budc 1 dén 5 trong vi du 19 dugc lp lai bang cach sir dung 1-brom-
4-(triflometyl)benzen thay cho 4-brom-2,6-diflo-benzonitril dé thu dugc hop chit néu &
dé muc.
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Vi du so sanh 6: Téng hop 4"-metyl-5'-(3-(pyridin-3-yl)pyrolidin-1-cacbonyl)-
[1,1':2",1"-terphenyl]-4-cacbonitril

Quy trinh & budce 1 dén 5 trong vi du 1 duoc l3p lai bing céach st dung 3-
(pyrolidin-3-yl)pyridin thay cho tert-butyl N-[(3S)-pyrolidin-3-yl]cacbamat dé thu duoc
4"-metyl-5'-(3-(pyridin-3-yl)pyrolidin-1-cacbonyl)-[1,1':2',1"-terphenyl]-4-cacbonitril.
Vi du so sanh 7: Téng hop 4-(3-(4-aminopiperidin-1-cacbonyl)-5-(p-tolyl)-1H-pyrazol-
1-yl)benzonitril
Buée 1

Quy trinh ctia phuong phap tdng hop & so @b C boc 10 trong Cong bd don qubc
té s6 W02015/103060 dugce lp lai bang cach st dung 1-(4-metylphenyl)etanon nhu
C-1, st dung 4-hydrazinobenzonitril thay cho (4-(triflometyl)phenylhydrazin, va s
dung tert-butyl piperidin-4-yl cacbamat thay cho 1-(4-flophenyl)-1,3,8-triazaspiro[4.5]
decan-4-on dé thu duoc tert-butyl (1-(1-(4-xyanophenyl)-5-(p-tolyl)-1H-pyrazol-3-
cacbonyl)piperidin-4-yl)cacbamat.
Budc 2

Quy trinh & bude 5 trong vi du 1 dugc 1ap lai bang cach st dung tert-butyl (1-(1-
(4-xyanophenyl)-5-(p-tolyl)-1H-pyrazol-3-cacbonyl)piperidin-4-yl)cacbamat thu duogc
& budce 1 trén day thay cho N-[(3S)-1-[3-(4-xyanophenyl)-4-(p-tolyl)benzoyl]pyrolidin-
3-yl]cacbamat dé thu dugc hop chit néu & dé muc.

Dudi day la cac hop chét trong vi du 1 dén 281 va vi du so sanh 1 dén 7.

(R2)

R1\{fj /\H X
\\/ AN
pegc
g

(Ré)q ()

Trong bang dudi ddy, néu clu truc:

N

@(R%m

duoc thé hién nhu sau:
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o NH 2
c4u hinh céu hinh
tuong doi holic twong doi
raxemat raxemat

thi hop chét 14 hdn hop ctia hop chét ¢6 ciu tric:

wNH> NH>

TN

hodc

néu cau truc dugce the hién nhu sau:

NH,
HI-N
céu hinh twong

d6i raxemat
b

thi hop chét 12 hdn hop cta hop chét ¢6 ciu tric:

NH, NH;

<N

hodc

va néu cau tric dugc thé hién nhu sau:

wNH2 «NHy 5
i —@ 1/ @ ikw

céu triic. cAu tric

NH, NHy

5 ; chu tric chu tric_ chu tric_
twong doi tuong doi ‘tyong dbi tuong doi hoic  twong ddi
isome-A isome-B, isome-B, isome-X, ’ isome-X,

thi hop chét c6 mot trong céc cau tric dudi day:

.»*‘\\\N H2
N
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MS m/z
(M+1)

NMR

2
by
=

z
N

Hle.,CN,If

382,4

TH-NMR (DMSO-D6) 8: 7,74 (2H, d, J = 8,1 Hz),
7/66-7,61 (1H, m), 7,53 (1H, d, ] = 8,4 H2), 7,49
(1H,d, ] = 8,1 Hz), 7,33 (2H, d, J = 8,1 Hz), 7,09
(2H, d, J = 8,1 Hz), 7,01 (2H, d, J = 7,7 Hz), 3,70
3,40 (4H, m), 3,24-3,13 (1H, m), 2,27 (3H, 5),
2,03-1,80 (1H, m), 1,70-1,59 (1H, m).

=

4

HoNo., CN’{:

398,2

1H-NMR (DMS0-D6) &8: 7,74 (2H, d, ) = 8,2 Hz),
7,52-7,49 (1H, m), 7,45-7,41 {2H, m), 7,32 (2H,
dd, ¥ = 8,4, 2,3 Hz), 7,09 (2H, d, 1= 8,2 Hz), 7,01
(2H, d, 1 = 8,2 Hz), 3,99-3,51 (4H, m), 2,27 (3H,
5), 2,15-2,01 (1H, m), 1,83-1,70 (1H, m), 1,31-1,19
{1H, m).

=

4

oy
HoN

396,4

1H-NMR (OMS0-06) 8: 7,74 (2H, d, ) = 8,1 Hz),
7,49 (2H, 5), 7,38 (1H, 5), 7,33 (2H, d, } = 8j1 H2),
7,09 (2H,d, ) = 8,1 Hz), 7,01 (2H, d, J = 8,1 Ha),
4,38-4,23 (1H, m), 3,73-3,61 (1H, m), 3,18-3,05
(1H, m), 3,01-2,89 (1H, m), 2,87-2,79 (1H, m),
2,27 (3H, 5), 1,87-1,64 (4H, m).

=

Z

besn—u

4225

1H-NMR (DMSO0-D6) &: 7,76 (3H, d, J = 8,2 Hz),
7,63 (1H, s), 7,53 (1H, d, J = 7,6 Hz), 7,32 (2H, 4,
3 =82 Hz), 7,10 (2H, d, J = 7,6 Hz), 7,00 (2H, d, I
= 7)6 Hz), 4,24 (1H, d, ] = 8,9 Hz), 4,12 (1K, d, )
=8,9 Hz), 3,95 (1H, d, J = 9,5 Hz), 3,78 (1H, d, J
= 10,2 Hz), 3,51 (2H, 5), 2,96 (2H, 5), 2,27 (3H, 5),
1,86-1,80 (2H, m), 1,71-1,60 (2H, m).

=

z

A
HN N

408,5

1H-NMR (DMSO-D6) 8: 7,76 (2H, d, ) = 8;2 Hz),
7,67-7,61 (1H, m), 7,58-7,47 (2H, m), 7,35-7,29
(2H, m), 7;14-7,07 (2H, m), 7,00 (2H, d, J = 8;2
Hz), 4,12-4,03 (1H, m), 3,96-3,84 (2H, m), 3,76-
3,71 (2H, m), 3,59-3,47 (3H, m), 2,28 (3H, s),
2,19-2,11 (ZH, m).

=

z

\/_7/\—/\"’ ~ii
HN

4222

1H-NMR (DMSO-D6) 5: 7,76 (2H, t, J = 4,3 Hz),
7,65 (1H, dd, J = 7,9, 1,8 Hz), 7,56 (1H, dd, J =
18,9, 1,5 Hz), 7,50 (1H, d, J = 7,9 Hz), 7,34 (2H, d,
) = 8,2 Hz), 7,11 (2H, d, J = 7,6 Hz), 7,01 (2H, dd,
1 = 8,2; 2,4 Hz), 3,61-3,47 (4H, m), 2,95 (4H, t, ]
= 1.7 Hz), 2,28 {3H, s), 1,92-1,72 (4H, m).

=

z

1

4223

TH-NMR (DMS0-D6) 8: 7,73 (2H, d, J = 8,8 H),
756 (1H, d, 3 = 7,7 Hz), 7,50 (1H, d, ) = 7,7 Ha),
7,44 (1H, 5), 7,32 (2H, d, 1 = 8,4 Hz), 7,08 (2H, d,
3 = 8,1 Hz), 6,99 (2H, d, ] = 7,7 Ha), 4,65-4,57

- {(1H, m), 4,19-4,11 (1H, m), 3,47-3,35 (2H, m),

2,26 (2H, ), 2,04-1,44 (8H, m).

=3

z

"NNC_\ﬂ.H )

396,1

1H-NMR (DMS0-D6) &: 7,76 (2H, 4, J = 8,2 Hz),
7,69-7,61 (1H, m), 7,51 (2H, d, ) = 7,9 Hz), 7,33

7,32(2H, m), 7,10 (2H, d, J = 7,9 Hz), 7,01 (2H, 4,
1= 7,0 Hz), 3,81-3,40 (4H, m), 2,27-(3H, 5), 2,03
1,90 (2H, m), 1,44-1,22 (3H, m).

S

Z

HoNo, Syt
-

Q =

416,0
418,0

1H-NMR (DMSO-D6) &: 7,74 (2H, d, 1 = 8,2 Hz),
7,67-7,59 (2H, m), 7,44 (1H, d, J = 7,9 Hz), 7,34-
7,23 (3H, m), 7,16-7,10 (2H, m), 3,95-3,45 {5H,
m), 2,29 (3H, s), 2,28-2,19 (1H, m), 2,06-1,96 (1H,
m).

10

=

glglylrlalrl eyl

z

H?Nlh ( N.ﬁ[’

=
o i

416,2
4181

TH-NMR (DMSO-D6) 8: 7,72 (2H, d, ) = 8,2 Ha),

7,62-7,57 (1K, m), 7,50 (2H, d, J = 8,2 Hz), 7,28
(2H, d, 3 = 76 Hz), 7,17 (2H, d, ] = 95 Hz), 6,85
(1H, d, 3 = 7,0 Hz), 3,82-3,52 (S5H, m), 2,22 (3H,

s}, 2,19-2,12 (1H, m), 1,95-1,87 (1H, m).
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4542

TH-NMR (DMSO-06) 3: 7,74 (2H, d, J = 8,2 Hz),
7)66-7,52 (4H, m), 7,35-7,26 (3H, m), 7,01 (1H, d,
1= 8,2 Hz), 3,86-3,47 (SH, m), 2,23-2,10 (1K, m),
1,98-1,87 (1H, m).

12

=

b4

i/».NQ,NH;

S
=0

4272

1H-NMR (DMSO-D6) 8: 7,80 (2H, d, J = 8,2 Hz),
7,76 (1H, s), 7,73-7,67 (1H, m), 7,66-7,58 {2H, m),
7/43-735 (3H, m), 7,31 (1H, d, ) = 7,6 Hz), 4,13~
407 (1H, m), 3,92-3,67 (2H, m), 3,64-3,49 (2H,
m), 3,16 (3H, s). 2,28-2,15 (1H, m), 2,02-1,81 (1H,

13

=

Z

HaN.. CN,I/

=
=
m
n

4182

m).

1H-NMR (DMS0-D6) 8. 7,70 (2H, d, J = 8,2 Hz),
7465-7,59 (1H, m), 7,52 (2H, d, J = 8;2 Hz), 7,43
(2H,d,J = 8,2 Hz), 7,27 (2H,d, 1 = 1,0 Hz), 7,20
(2H, d, } = 8,2 Hz), 3,87-3,48 (SH, m), 3,14-3,06
(1H, m), 2,22-2,10 (1H, m), 1,99-1,86 (1H, m).

14

=

P4

HoN..

.C/N»il

m:«%}

-n

4362

1H-NMR (DMS0-D6) &: 7,71 (2H, d, ) = 8,2 Ha),
7,65-7,58 (3H, m), 7,54 (2H, d, J = 7,6 Hz), 7,33
7,24 (4H, m), 3,83-3)53 (5H, m), 2,23-2,11 (1H,
m), 1;98-1,89 (1H, m).

15

=

z

HZN'“GN’”

'n;

400,2

1H-NMR (DMSO-D6) 6: 7,68 (2H, d, ] = 8,2 Hz),
7;63-7,56 (1H, m), 7,56-7,49 (1H, m), 7,44 (1H, d,
) = 8,2 Hz), 7,24 (2H, d, I = 7)6 Hz), 7,10 (1H, 1, ]
= 7,9 Hz), 6,95 (1H, d, J = 7,6 Hz), 6,85 (1H, d, ]
= 10,8 Hz), 3,83-3,53 (5H, m), 2,22 (3H, 5), 2,19-
2,10 (1H, m), 1,98-1,88 (1H, m).

16

Z

AR RIRAI R =g ks

=

HoNo., CN,.I)'

3

400,1

1H-NMR (DMSO-D6) 8: 7,75 (1H, t, J = 7,6 Hz),
7,60 (1H, d, ) = 7,6 Hz), 7,47 (1H,d, ] = 7,6 Hz),
7,33-7,24 (1H, m), 7,07-6,95 (6H, m), 4,02-3,52
(5H, m), 2,22 (3H, 5), 2,18-2,11 (1H, m), 1,98-1,87 |
(1H, m).

17

Z

/1«@ NH,

.

440,2

{H-NMR (DM50-D6) &: 7;80 (1H, t, J = 7,5 Ha),
7,61-7,58 (1H, m), 7,52-7,49 (2H, m), 7,38 (IH,
dd, J = 10,5;1,4 Hz), 7412 (2H, d, ) = 7,9 Hz),
7,11-7,09 (iH, m), 7,04 (2H, d, ) = 7,9 Hz), 4,63-
4,57 (1H, m), 4,14-4,06 (1H, m), 2,28 (3H, 3),
2)24-2,02 (2H, m), 2,00-1.89 (1H, m), 1,84-1,51
(3H, m), 1,34-1,14 (3H, m).

18

z

=
;\ ;Z\

479,2

TH-NMR (DMS0-D6) 5: 7,76 (1H, £, J = 7,5 Hz),
7,62-7)56 (2H, m), 7,51-7;50 (1H, m), 7,44-7,42
(1H, m), 7,41-7,37 (1H, m), 7)35-7,31 (2H, m),
7,11 (1H, d, ) = 8,2 Hz), 683 (1H, d, ) = 8,2 H2),
6,40 (1H, d, J = 3,1 Hz), 4,65-4,58 (1H, m), 4,22
4,10 (1H, m), 3,77 (3H, 8), 3,74-3,72 (1H, m),
2,04-1,19 (8H, m).

19

;

.

418,1

1H-NMR (DMSO-D6) 8: 7,71-7,68 (1H, m), 7,62
(1H, ), 7,55 (1H, d, J = 7,9 Hz), 7,24-7,13 (aH,
m), 7,06 (2H, d, J = 7, Hz), 3,90-3,53 (4H, m),
3,49-3,41 (1H, m), 2,30 (3H, s), 2,25-2,16 (1H, m),
1,99-1,93 (1H, m).

20

z

m :\ n i\
R N

=

i

T‘g
o}
\

462,1

1H-NMR (OMSO-D6) &: 7,80 (1H, t, J = 7;5 Ha),
7,70-7,66 (1K, m), 7,62 (1H, dd, J = 6,6; 1,5 Ha),
7,51 (iH, d, 1 = 7,7 Hz), 7,33 (1H, d, ) = 10.6 Ha),
7,24 (1H, t, 1 = 7,9 Hz), 7,13-7,08 (2H, m), 7.00
(1H,d, 1 = 10,3 Hz), 3,68-3,56 (2H, m), 3,55-3,40
(4H, m), 3,23 (3H, 5), 3,22-3,11 (I1H, m), 2,81 (2H,
1= 6)6 Hz), 2,03-1,88 (1H, m), 1,69-1,57 (1H,

t)
m).
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458;2

1H-NMR (DMSO-D6) 8: 7,81 (1H, 1,3 = 7,6 Hz),
7,61 (1H, dd, J = 7,8; 1,7 Ha), 7,54 (14,4, ) = 1,5
Hz), 7,50 (1H, d, 1 = 7,6 Hz), 7,37 (1H, d, 3 = 9,2
Hz), 7,21 (1H,t, ) = 7,9 H2), 711 (1H, dd, 3 = 7,9,
1,5 Hz), 7,05 (1H, d, J = 8,2 Hz), 6,95 (1H,d, J =
11,3 Hz), 4,63-4,57 (1H, m), 4,12-4)05 (1H, m),
2,31 (3H, ), 2,25-2,02 (3H, m), 2,00-1,69 (3H, m),
1,65-1,50 (2H, m), 1,47-1,34 (1H, m).

22

W

5022

1H-NMR (DMSO-D6) &: 7,81 (1H, t, J = 7,5 Hz),
7,62 (1H, dd, ) = 7,8; 1,7 Hz), 7,56-7,52 (2H, m),
7,35 (1H, dd, J = 10,5; 1,4 Hz), 7,24 (1H, £, 1 = 7,9
Hz), 7,13-7,09 (2H, m), 7,02-6,99 (1H, m), 4,62
(1H, 5), 4,10 (1H, 5), 3,53 (2H, t, ) = 6,7 Ha), 340-
3,34 (1H, m), 3,23 (3H, 5), 2,81 (2H, t, } = 6,7 Ha),
2,33-1,90 (6H, m), 1,70-1,55 (2H, m).

23

497,2

1H-NMR (DMSO0-D6) & 7,76 (1H, t, J = 7,6 Hz),
7,62 (1H, dd, ] = 7,8, 1,7 Hz), 7,57-7,50 (3H, m),
7,39-7,34 (2H, m), 7,22 (1H, d, ) = 11,3 Hz), 7,13-
7,09 (1H, m), 6,46-6,43 (1H, m), 4.63 (1H, s), 4,15
(1H, s), 3,74 (3H, 5), 3,19-3,13 (1H, m), 2,05-1,78
(4H, m), 1,77-1,67 (2H, m), 1,65-1,56 (1H, m),
1,48-1,39 (1H, m).

24

4982

1H-NMR (DMSO-D6) 8: 8,09 (1H, d, J = 0,9 Hz),
7,81-7,75 (2H, m), 7,65 (1H, dd, J = 7,8; 1,7 Ha),
7,60-7,55 (2H, m), 7:46 (1H, d, ] = 10,7 Hz), 741
(1H, dd, J = 10,5; 1,4 Hz), 7,11 (1H, dd, J = 7,9,
1,5 Hz), 4,64 (1H, 5), 4,14 (1H, 5), 3,99 (3H, 3),
3,36-3,30 (1H, m), 2,06-1,44 (8H, m).

25

476,1

TH-NMR (DMSO-D6) 3: 7,85-7,80 (1H, m), 7,74-
7,59 (2H, m), 7,55 (1H, d, ) = 7,9 Hz), 7,35-7,29
(1H, m), 7,26-7,21 (1H, m), 7,11 (2H, 4,3 = 7,9
Hz), 7,01 (1H, d, } = 11,0 Hz), 3,79-3,44 (6H, m),
3,23 (3H, 5), 2,85-2,79 (2H, m), 2,10-1,98 (2H, m),
1,47-1,27 (3H, m).

26

502, 1

1H-NMR (DMSO-D6) 5: 7,82 (1H, t, J = 75 Ha),
7,63 (1H, d, J = 7,9 Hz), 7,57-7,52 (2H, m), 734
(IH, d, 3 = 9,8 HZ), 7,24 (IH, £, 1 = 7,9 Hz), 7;15-
7,09 (2H, m), 7,01 (1K, d, J = 11,3 Hz), 4,63 (1H,
$), 4,13 (1H, 5), 3,53 (2H, 1, ) = 6,6 H2), 3,42-3,36
(1H, m), 3,23 (3H, 5), 281 (2H, t, ) = 6,6 Hz),
2,09-1,45 (8H, m).

27

4882

1H-NMR (DMSO-D6) 6: 7,83-7,78 (1H, m), 7,71
7,48 (3H, m), 7,39-7,31 (1H, m), 7,27-7,21 (1H,
m), 7;15-7,08 (2H, m), 7,03-6,98 (1H, m), 4,77-
4,47 (1H, m), 4,29-3,95 (1H, m), 3,66-3,38 (4H,
m), 3,23 (3H, d, J = 0,9 Hz), 2,99-2,88 (1H, m),
2,81 (2H, t, ) = 6,5 Hz), 2,72-2,55 (1H, m), 2,01-
1,43 (4H, m).

28

i

OH

N\ /

516,3

1H-NMR (DMSO-D6) 3: 7,80 (1H, t, J = 7,5 Hz),
764-7;61 (1H, m), 7,57-7,52 (2H, m), 7,29-726
(1H, m), 7,21 (1H, 1,1 = 7,9 Hz), 7.15 (1H, dd, J =
8,2) 1,2 Hz), 7,07 (1H, dd, 1 = 7,9; 0,9 Hz), 6,95
(1H,d, J = 11,3 Hz), 4.61 (IH, 5), 4,40 (1H, 3),
4,09 (1H, 5), 3,19-3,11 (1K, m), 2,65 (2H, 5, 2,11
1,59 (6H, m), 1,58-1,48 (1H, m), 1,41-1,33 (1H,

m), 1,04 (6H, s).
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398,6

1H-NMR (DMSO-D6) 8: 7,74 (2H, d, 1 = 8,5 Hz),
7167-7,63 (1H, m), 7/54 (14, dd, ) = 10,5, 1,7 Ha),
7,50 (18, d, 1 = 7,9 Hz), 7,34 (2H, d, ) = 8,2 Ha),
7,22 (2H, d, ) = 8,2 Hz), 7,08 (2H, d, ) = 8,2 Ha),
5,19 (1H, t, 1 = 5,6 Hz), 4,47 (2H, d, ] = 5,8 Ha2),
3,71-3,50 (2H, m), 3,27-3,13 (2H, m), 2,55-2,53
(1H, m), 2,04-1,90 (1H, m), 1,70-1,61 (1H, m).

30

=

z

zi\NQ,NH,,

~,

| E

4262

TH-NMR (DMS0-D86) &: 7,73 (2H, d, J = 85 Hz),
7,66-7,62 (1H, m), 7,55-7,49 (2H, m), 7,32 (2H, 4,
3 = 7,3 Hz), 7,15 (2H, d, T = 8,2 Hz), 7,03 (2H, d, )
= 8,2 Hz), 3,68-346 (6H, m), 3,22 (3H, 5), 3,20-
3,12 (14, m), 2,77 (2H, t, 3 = 6,9 Hz), 2,02-1,87
{1H, m), 1,69-1,57 (1H, m).

31

-~
=

A
£

z

uzNy,.CN«u
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4121

1H-NMR {DMSO-D6) &: 7,74 (2H, d, J = 8,5 Hz),
7,65~7,62 (1H, m), 7,55-7,49 (2H, m), 7,35-7,32
(2H, m), 7,13 (2H, d, 1 = 7,9 Hz), 7,03 (2H, d, 1 =
8,2 Hz), 4,63 (1H, t, ] = 5,2 Hz), 3;62-3,56 (2H,
m), 3,30-3,14 (4H, m), 2,73-2,66 (2H, m), 2,55-
2,53 (1H, m), 2,03—1,90 (1H, m}, 167-1,59 (1H,
m).

32

\*:\
x
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Z

HZNI.,CN,//

426,2

TH-NMR (DMSO-D6) o: 7/49-7,38 (2H, m), 7:39-
7,30 (1H, m), 7,27-7,14 (2H, m), 7,10-6,98 (2H,
m), 6,90-6,67 (4H, m), 4,26-4,08 (1H, m), 3,47-
3,11 (5H, m), 2,93-2,75 (2H, m), 2,38-2,14 (2H,
m), 1,78-1,44 (2H, m), 1,42-1,27 (2H, m).
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438,2

TH-NMR (DMSO-D6) 0: 768 (2H, d, J = 8,2 Ha),
7,63-7,53 (1H, m), 7,36 (2H, £, ) = 8,2 Hz), 7.26
(2H,d,1 = 7,0 Ha), 7,12 (2H, d, ) = 7,6 Hz), 6,95
(2H, d, 3 = 8,2 Hz), 4,65 (1H, 5), 3,92-3,60 (SH,
m), 3,09 (2H, 5), 2,24-2,08 (1H, m), 2,01-1,86 (IH,
m), 0,77 (2H, s), 0,65 (2H, 5).
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440,2

{H-NMR (DMS0-D6) 0: 7,63 (2H, d, 1 = 7,0 Hz),
7,56 (1H, d, 3 = 5,7 Hz), 7,46 (2H, t, ] = 10,2 H2),
7,24 (2H,d, 1 = 7,6 Hz), 7,04 (2H, d, J = 7,6 Hz),
6,93 (2H, d, J = 7,0 Hz), 4,28 (1H, 5), 3,64-3,48
(SH, m), 2,55 (2H, s), 1,98-1,87 (1H, m), 1,65-1,54
(1H, m), 0,96 (6H, s).
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442,2

1H-NMR {DMSO0-D6) 3: 7,78 (2H, d, J = 8,5 Hz),
7,67-7,61 (1H, m), 7,57-7,51 (2H, m), 7,36-7,30
(2H, m), 7,03 (2H, d, ) = 8,5 Hz), 6,85 (2H, d, ) =
8,5 Hz), 3;96-3,87 (1H, m), 3,85-3,68 (4H, m),
3,66-3,46 (2H, m), 3;27-3,21 (1H, m), 2,59-2,51
(1H, m), 2,29-2,17 (1H, m), 2,04-1,94 (1H, m),
1,13 (3H, d, ] = 6,4 Hz).

36
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4181

1H-NMR (DMS0-D6) 5: 7,85-7,81 (1H, m), 7,71
7,67 (1H, m), 7,63 (1H, s), 7,54 (1K, d, 1 = 7,6 Hz),
7,38-7,32 (1H, m), 7)24-7,18 (1H, m), 7,10 (1H, d,
3= 7,6 Hz), 7,06 (1H, d, ) = 8,2 Hz), 6,96 (1H, d, )
= 11,4 Hz), 4,12-4,07 (1H, m), 3,92-3,53 (4H, m),
2,31 (3H, 5), 2,26-2,17 (1H, m), 2,02-1,91 (1H, m).
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476,1

1H-NMR (DMS0-06) 8: 7,79 (1H, t, J = 7,5 Hz),
7/70-7,67 (14, m), 7,63 (1H, dd, I = 6,6; 1,5 Hz),
7,52 (1H, d, J = 8,1 Hz), 7,27 (1H, d, 3 = 10,3 H),
7,21 (1H,t, 3 = 79 Hz), 7,14 (1H, dd, J = 8,1; L5
Hz), 7,06 (1H, d, 1 = 7,7 Hz), 6.95 (1H,d, J = 11,4
Hz), 4,39 (1H, 5), 3,68-3,55 (2H, m), 3,54-3,41
(2H, m), 3,21-3,12 (1H, m), 2,65 (2H, ), 2,03-1,88
(1H, m), 1,70-1,59 (1H, m), 1,04 (6H, s).
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504,2

{H-NMR (CDCI3) &: 7,76-7,69 (2H, m), 7,49-7,43
(2H, m), 7,09-6,96 (4H, m), 6,83 (1H, dd, J = 10,8,
0,9 Hz), 4,23 (2H, dd, J = 23/5; 9,2 Ha), 4,10 (2H,
s), 3,75-3,64 (2H, m), 3,60 (2H, t, ) = 6,6 Hz), 3,35
(3H, 5), 3,00 (2H, s), 2,90-2,80 (4H, m).

39

=
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488,

TH-NMR (DMSO-D6) 5: 7,80 (1H, t, J = 7,6 Hz),
7465 (14, d, 1 = 7,0 Hz), 7,57 (1H, d, ] = 10,8 Ha),
7,51 (1H, d, ) = 7,6 H2), 7,33 (1H, d, ] = 10,2 Ha),
723 (1H,t, 3 = 7,9 Hz), 7,14-7,06 (2H, m), 7,00
(1H, d, J = 11,4 Hz), 3,86-3,64 (2H, m); 3;58-3,47
(4H, ™), 3,23 (3H, s), 3,03-2,86 (2H, m), 2,81 (2H,
t, J = 6,7 Hz), 2,77-2,55 (4H; m).
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458,3

TH-NMR (DMSO-D6) &: 7,82-7,77 (iH, my, 769-
7,64 (1H, m), 7,60 (1H, d, J = 8,9 Hz), 7,54 (1H, d,
3 = 7,6 Hz), 7,27 (1H, d, J = 10,8 Hz), 7,15 (3H, d,
3= 7,0 Hz), 7,03 (2H, d, ] = 7,0 Ha), 3.74-3,53
(4H, m), 3,52-3,49 (1H, m), 3,22-3;13 (tH, m),
2,63 (2H, 5), 2,07-1,97 (1H, m), 1,76-1,67 (1H, m),
1,03 (6H, s).

41
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516,2

LH-NMR (DMS0-D6) 8: 7,80 (1H,t, 1= 7,6 Hz),
7,61 (1H, dd, J = 7,8; 1,7 Hz), 7,53 (2H, dd, J =
10,8;4,7 H2), 7,29 (1K, dd, J = 10,7; 1,2 H2), 7,22
(1H,t, ) = 7,9 Hz), 7,15 (1H, dd, } = 7,9, 1,5 Hz),
7,07 (1H, dd, 3 = 7,9; 1,2 Hz), 6,96 (1H,d, 1 =
11,3 Hz), 4,57 (1H, br ), 4,40 (1H, s), 4,05 (1H, br
5), 2,65 (2H, 5), 2,35-2,21 (2H, m), 2,12-2,03 (1H,
m), 1,99-1,81 (3H, m), 1,61-1,47 (3H, m), 1,06
(6H, d, 1 = 14,6 Hz).
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1H-NMR (DMSO-D6) &: 7,71 (2H, d, I = 7,7 Hz),
7,61 (1H, dd, ] = 7,7; 1,5 Hz), 7,50 (1H, 5}, 7,46
(1H, dd, J = 8 1; 2,6 Hz), 7,30 (2H, d, ] = 84 H2),
7,07 (2H,d,) = 8.1 H2), 6,98 (24, d, 1 = 7,7 Hz),
3,63-3,44 (3H, m), 3,26-3,07 (2H, m), 2,27-2,16
{6H, m), 1,94-1,85 (1H, m), 1,75-1,68 (1H, m).
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474,5

1H-NMR (DMSO-D6) 8: 7,76 (2H,d, I = 7,6 Hz),
7/67-7,61 (1H, m), 7,56-7,50 (2H, m), 7,45-7,30
(7H, m), 7,04 (2H,d, 3 = 7,6 Hz), 6,93 (2H, d, ) =
7,6 Hz), 5,07 (2H, s), 4,17-4,07 (1H, m), 3,91-3,52
{(4H, m), 2,26-2,15 (1H, m), 2,00-1,90 (1H, m).

44

Iy Q,NH;
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527,2

1H-NMR (DMS0-D6) 6: 8,96 (1H, 5), 7,74 (2H, dd, I
= 6,7, 1,8 Hz), 7,67-7,64 (1H, m), 7,54 (4H, tt, J =
12,7; 4.8 Hz), 7,37 (2H, dd, J = 8,2; 1,5 Hz), 7,32-
7,28 (4H, m), 7,43 (2H, d, J = 8,2 Hz), 7,07-7,04
(1H, m), 3,68-343 (5H, m), 1,99 (1H,d, ) = 6,1
Hz), 1,66 (1M, dt, ] = 7,0; 2,2 Hz), 1,44 (2H, dd, J
= 6,7,4,3 Hz), 1.12 (2H, dd, ] = 6,9, 44 Hz).
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4545

1H-NMR (DMSO-D6) : 7,73 (2H, d, ) = 8,2 Hz),
7,67-7,62 (1H, m), 7,56-7,50 (2H, m), 7,32 (2H, d,
Y= 6,7 Hz), 7,16 (2H, d, 1 = 8,2 Hz), 7,05 (28, d, )
= 8,2 Hz), 4,19 (2H, t, J = 6,9 Hz), 3,72-3,43 (4H,
m), 3,22-3,13 (1H, m), 2,86 (2H, t, 1 = 6,9 Hz),
2,06-1,88 (4H, m), 1,69-1,58 (1H, m).
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1H-NMR (DMSO-D6) 3: 7,74 (2H, d, 1 = 8,2 Hz),
7,64 (1H, d, J = 8,2 Hz), 7,53 (1H, s), 749 (1H, d,

J=82Hz), 7,33 (2H,d,1 =82 Hz), 7,13 (2H, d, }
= 8,2 Hz), 7,03 (2H, d, J = 7,6 Ha), 3,71-3,45 (7H,
m), 3,26-3,12 (1H, m), 2,69 (2H, t, 3 = 6,7 Hz),
2,34-2,19 (3H, m), 2,06-1,90 (1H, m), 1183-1,72
{1H, m).
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4405

1H-NMR (DMS0-D6) &: 7,73 (2H, d, ] = 8,2 H2),
7,64 (1H, d, ) = 8,9 Hz), 7,56-7,47 (2H, m), 7,33
(2H,d, J = 8,2 Hz), 7,15 (2H, d, ) = 7.6 Hz), 7,03
(2H, d, 3 = 76 Hz), 3,69-3,38 (6H, m), 3,26-3,08
(4H, m), 2,78 (2H, t, ) = 6,7 Hz), 2,32:2,19 (3H,
m), 2,04-1,87 (1H, m), 1,81-1,69 (1H, m).

48
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466,2

TH-NMR (DMSO-D6) 8: 7,67 (2H, d, J = 7,6 Hz),
7,57 (1H, t, ) = 8,6 Hz), 7,43 (2H, dd, ) = 19,4, 4,8
Hz), 7,27 (2H, d, 1 = 8,2 Hz), 7,11 (2H,d, 1 = 8,2
Hz), 6,95 (2H, d, ) = 5,7 Hz), 4,65-4,53 (1H, m),
3,68-3,38 (SH, m), 3,17-3,08 (1H, m), 2.71-2.58
(1H, m), 2,11 (3H, 5), 2,04 (3H, 5), 1,99-1,91 (1H,
m), 1,74-1,58 (1H, m), 0,76 (2H, ), 0,65 (2H, 5).

49
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400,2

1H-NMR (OMS0-D6) o: 7,71 (2H, d, 1 = 8,2 Hz),
7,62-7,56 (1H, m), 749 (2H, d, ) = 8,2 Hz), 7,28
(2H, d, = 7,0 Hz), 7,11 (1H,1, ) = 7,9 Hz), 6,87
(1H, d, J = 10,8 Hz), 6,73 (1H, d, J = 7,6 Hz), 3,86
3,47 (5H, m), 2,21-2,09 (4H, m), 2,00-1,86 (1H,
m)
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1H-NMR (DMS0-D6) 3: 7,71 (2H, d, ] = 8,2 Ha),
7:64-7,56 (1H, m), 7,54-7,46 (2H, m), 7,33-7,22
(4H, m), 7,07 (2H, d, ] = 8,2 Hz), 4,04-3,50 (SH,
m), 2,20-2,04 (1H, m), 1,96-1,82 (1H, m).
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TH-NMR (DMS0-D6) 8: 7,71 (2H, d, ] = 7,6 Hz),
7,65-7,57 (1H, m), 7,55-7 46 (2H, m), 7,43 (2H, d,
)= 8,2 Hz), 7,27 (2H, d, ] = 7,0 Hz), 7,01 (2H, d, )
= 8,2 Hz), 3,78-3,50 (5H, m), 2,17-2,06 (1H, m),
1,92-1,82 (1H, m).

52
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TH-NMR (DMS0-D6) 8: 7475 (2H, d, J = 82 Hz),
7/67-7,50 (3H, m), 7,33 (2H, t, J = 8,6 Hz), 7,10
(2H, d, 3 = 7,6 H2), 7,01 (2H, d, ) = 7,6 Hz), 4,79-
4,75 (1H, m), 4,51-4,47 (1H, m), 4,06 (1H, d, ] =
18,4 Hz), 3:73-3,52 (2H, m), 3,15-3,02 (1H, m),
2,27 (3H, s), 2,04-1,91 (1H, m), 1,82-1,66 (1H, m).
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1H-NMR (DMSO-D6) 6: 7,74 (2H, dd, J = 6,6,2,0
Hz), 7,65 (1H, 5), 7,54-7,50 (2H, m), 7,34-7,33
(2H, m), 7,14 (2H, d, ] = 8.2 Hz), 7,06 (24,d, 1=
8,2 Hz), 3,59 (SH, ddd, J = 14,0, 4,3,2,5 Hz), 2,85
(2H, ), 2,69-2,67 (2H, m), 1,70-1,60 {1H, m), 1,24
(1H, s).
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1H-NMR (DMSO-D$) &: 7,71 (2H, d, J = 8,2 Hz),
7/63-7,56:(3H, m), 7,53-7,45 (2H, m), 7,26 (2H, d,
1 =7/ Hz), 6,86 (2H, d, ) = 8,2 Hz), 3,87-3,47
(5H, m), 2,23-2,08 (1H, m), 1,98-1,86 (1H, m),
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1H-NMR (DMSO-D6) 0: 7,85-7,79 (1H, m), 7,68
(2H, d, J = 8,2 Hz), 7.61°7.55 (1H, m), 7,52-7,44
(2H, m), 7,27-7,22 (2H, m), 7,06 (2H,d, ) = 7,6
Hz), 6,97 (2H, d, J = 7.6 Hz), 3,83-3,52 (SH, m),
3,17-3,12 (2H, m), 2,60 (2H, t, J = 7,3 H2), 2,22-
2,10 (1H, m), 1,98-1,86 (1H, m), 1,69 (3H, ).
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1H-NMR (DMSO0-D6) 6: 7,67 (2H, d, J = 8,2 Hz),
7,63-7,55 (1H, m), 7,54-7,45 (2H, m), 7,25 (2H, d,
1= 8,2 Hz), 7,04 (2H, d, J = 8,2 Hz), 6,95 (2K, d,]
= 7,6 Hz), 3,88-3 A8 (SH, m), 2,48-2,44 (2H, m),
2,22-2,08 (1H, m), 1,97-1,86 (1H, m), 1,49 (2H,
dd, J = 14,9,7,3 H2), 080 (34, t, 3 = 7,3 Hz).
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1H-NMR (DMSO-D6) 3: 7,83‘7',76 (3H, m), 7)73'

7,61 (5H, m), 7,59-7,53 (1H, m), 7,49-7,41 (2H,
m), 7,29 (2H,d, 3 = 7,6 Hz), 7,03 (1H,d,J = 89
Hz), 4,03-3,55 (SH, m), 2.24-2,12 (1H, m), 1,98-
1,88 (1K, m).
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1H-NMR (DMSO-D6) &: 7,74 (2K, d, 3 = 8,2 Hz),
7,63 (18, d, J = 8,2 Ha), 7/53-7,51 (1H, m), 749
(1H,d, ) = 79 Hz), 7,34 (2H, d, J = 8.5 Hz), 7,19
(2H, d, 1 = 8,2 Hz), 7,03 (2H, d, 1 = 8.2 Ha), 4,67
(1H, t, 1 = 5,5 Hz), 3,71-3,47 (6H, m), 3,27-3,16
(1H, m), 2,35-221 (3H, m), 2,03-1,94 (1H, m),
1,81-1,72 (1H, m), 0,85-0,82 (2H, m), 0,74-0,70
{2H, m).
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TH-NMR (DMSO-D6) 0: 7,76-7,62(3H, m), 7,58-
7,50 (2H, m), 7,36-7,26 (2H, m), 7,14-7,02 (4H,
m), 5,34-5,31 (1H, m), 3,89-3,58 (6H, m), 3,23
3,13 (1H, m), 2,05-1,95 (1H, m), 1,74-1,66 (1H,
m), 0,94-0,84 (4H, m).

60
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422).1

1H-NMR (DMSD-D6) 8: 7267 (2H, d, 1 = 7,6 H2),
7,62-7,55 (1H, m), 7,51-7,43 (2H, m), 7,26 (2H, d,
Y= 7,6 Hz), 7,03 (4H, dd,) = 28,6; 7,6 Hz), 6,15
(1H, 5), 3,68-3,48 (5H, m), 2,01-1,89 (1H, m), 1,79
(3H, s), 1,74 (3H, 5), 1,67-1,59 (1H, m).
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1H-NMR (DMSO-D6) 8: 7,74 (2H, d, 1 = 7,0 Ha),
7,67-7,61 (1H, m), 7,57-7,49 (2H, m), 7,33 (2H, d,
1= 7,6 Hz), 7,11 (2H, d, J = 7,6 Hz), 7,02 (2H, d, ]
= 7,0 Hz), 3,82-3,56 (4H, m), 3,53-3,47 (1H, m),
3,21-3/13 (1H, m), 2,62-2,55 (2H, m), 2,13-2,03
(1H, m), 1,86-1,75 (1H, m), 1,64-1,57 (2H, m),
1,12 (6H, ).

62
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1H-NMR (DMSO-D6) 8: 7,74 (2H, d, 1 = 8,2 Ha),
7.68-7.62 (1H, m), 7,58-7,51 {2H, m), 7,32 (2H, 4,
)= 7,0 Hz), 7,42 (2H, d, ) = 7,6 Hz), 7,02 (2H, d, ]
= 7,0 Ha), 4,15-4,08 (1H, m), 3,94-3,55 (4H, m),
3,53-3,48 (2H, m), 3,19-3,14 (1H, m), 2,77-2,69
(2H, m), 2,41-2,39 (2H, m), 2,31-2,17 (1H, m),
2,02-1,94 (1H, m), 0,91-0,89 (2H, m).

63
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HoNo,, /\:‘ :N ~lf

430,3

1H-NMR (DMSO-D6) &: 8,30 (1H, s), 7,80 (1H, t, ]
= 7,0 Hz), 7,69-7,64 (1H, m), 7,58 (1H, d, ) = 7,6
Hz), 7,51 (1H, d, J = 8,2 Hz), 735 (1H, d, } = 11,4
Hz), 7,16 (2H, d, ) = 7,6 H2), 7,11 (1H,d, ] = 82
Hz), 7,05 (2H, d, 3 = 7,0 Hz), 3,69-3,52 {6H, m),
3,24-3,17 (1H, m), 2,71 (2H, t, J = 6,3 Hz), 2,04
1,93 (1H, m), 1,73-1,63 (14, m).

64

l~y Q’NH?

458,2

1H-NMR (DMSO-D6) b: 7,73-7,63 (3H, m), 7,59
(1H, d, 3 = 10,8 Hz), 7,51 (tH, d, ] = 8,2 H2), 7,31
(2H, d, 3 = 7,6 H2), 7,20-7,14 (1H, m), 7,03 (1H, d,
3= 7.6 Hz), 6,92 (1H, d, ] = 11,4 Hz), 3,70-3,54
(4H, m), 3,52-3,49 (1H, m), 3,24-3,20 (1H, m),
2,64 (2H, ), 2,08-1,96 (IH, m), 1,76-1,66 (1H, m),
1,04 (6H, 5).
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1H-NMR (DMSO-D6) 5: 7,80 (1H, t, J = 7,3 Hz),
7,69-7,64 (1H, m), 7,59 (1H, d, J = 8,2 Hz), 7,52
(1H, d, 1 = 8,2 Hz), 7,33 (1H, d, J = 10,8 H2), 7,15
7,09 (3H, m), 7,04 (2H, d, ) = 7,6 Hz), 3,70-3,57
(4H, m), 3,54-3 49 (1H, m), 3,24-3,17 (1H, m),
2,63-2,57 (2H, m), 2,07-1,93 (1H, m), 1,77-1,64
(1H, m), 1,64-1,58 (2H, m), 1,12 (6H, 5).
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1 1 . 1H-NMR (DMS0-D6) B: 7,74 (2H, d,) = 7,6 Hz),
" 7,67-761 (1H, m), 7,567,49 (2H, m), 7,33 (2H, d,
66 | o /@ “2N"'GN’” as22 | =82 Hz), 7,7 (2H,d, ) = 7,0 Hz), 7,03 (2H, d, ]
> 12 |= 7,0 Hz), 3,82-3,52 (5H, m), 3,51 (2H, 5), 3,21
(00 (3H, 5), 2,15*2,01 {1H, m), 1,89-1,75 (14, m),
‘ 0,89-0,78 (4H, m).
“TH-NMR (DMSO-06) &: 7,73 (2H, d, J = 6;3 Hz),
/ p 7/67-7,61 (1H, m), 7,57-7,48 (2H, m), 7,39-7,24
s | o ! //&NQ,.an Nﬂ 456, |(4H, M), 7402 (1H. &, 1 = 7,6 Hz), 3,73-3,53 (4H,
R 7% Im), 3,51 (1H, s), 3,19-3,10 (1H, m), 2,54 (2H, s),
‘ 1,72-1,58 (1H, m), 1,48-1,35 (1H, m), 0,83-0,42

{4H, m).
TH-NMR (DMS0-D6) &: 7,74 (2H, d, ] = 8,5 Hz),

i n 7,67-7,61 (1H, m), 7,57-7,48 (2H, m), 7,39-7,33

e | o @ ”\NQ'NH’ a6az |GH,m), 7,28 (2K, 4,1 = 8,2 Ha), 7,02 (1H,d, ) =

1% 18,2 Ha), 5,16 (1H, 5), 3,78-3,54 (4H, m), 3,21-3,13
HO (1H, m), 2,04+1,95 (1H, m), 1,67-1,58 (1H, m),

0,82-0,70 (4H, m), 0,57-0,42 (4H, m).

TH-NMR (DMS0-D6) &: 7,81 (1R, ), 7,72-7,A7 (3H,
N p m), 7,37-7,31 (1H, m), 7,18 (2H, d, 3 = 7,6 Ha),
o | o !/\NQ,.NHZ /\/@/ sady |7137/01 (BH, m), 4,29-4,11 (1H, m), 3,88-3,56

~o 1 l(aH, m), 3,52 (2H, t, J = 6,7 Hz), 3,22 (3H, ), 2,79
F (2H, t, 1 = 6,4 H2), 2,23-2,03 (1H, m), 1,54-1,34

(1H, m).

TH-NMR (DMS0-D6) &: 7,74 (2H, d, ) = 8,2 Hz),
7,69-7,63 (1H, m), 7,58 (1H, d, ] = 12,5 Hz), 7,49

(1H, d,) = 7,9 Hz), 7,32 (2H, 4, = 7,6 H2), 7,19

D\/\ 430 |(1H,t, ) = 7,9 Hz), 7,06 (1K, d, J = 7,6 Hz), 6,96

OH (1H, d, J = 11,0 Hz), 4,70-4,64 (1H, m), 3,72-3,46
(6H, m), 3,26-3,18 (1H, m), 2,74-2,68 (2H, m),
2,08-1,98 (1H, m), 1,78-1,68 (1H, m).
1H-NMR (DMSO-D6) 3: 7,73 (2H, d, ) = 6,7 Ha),
7,67-7,64 (1H, m), 7,57 (1H, dd, J = 10,8, 1,4 Ha),
S e o~ | N2 7,50 (1H, d, ) = 7,9 Ha), 7,31 (2H,d, 1 = 7,6 Ha),
7|0 | S [ 4aa1 |7,20 (1H,1, 3 = 7,8 Ha), 7,07 (1H, dd, ) = 7,9; 1,2
% = o~ Hz), 6,97 (1H, d, ) = 11.3 Hz), 3,68-345 (6H, m),
3,23 (3H, s), 3,21-3,15 (1H, m), 2,80 (2H, 1, =
6,6 Hz), 2,04-1,93 (1H, m), 1,72-1,62 (1H, m).
1H-NMR (DMS0-D6) : 7,74 (2H, d, J = 8,2 Ha),
W, N, 7,64 (1H, 1, 3 = 7)3 Hz), 7,55-749 (2H, m), 7,34
1o @ S ] aioq |(H.d,2'=7,0 Ha), 7,28 GH, d, ) = 8.2 H2), 7,05
X 1 |(2H, d, 3 = 8,2 Hz), 4,69-4,65 (1H, m), 3,70-3,37
(6H, m), 3,25-3,18 (1H, m), 2,08-1,95 (1H, m),

1,76-1,68 (1H, m), 1,19 (6H, 5).

1H-NMR (DMSO-D6) 8: 7,75 (2H, 4, ) = 7,9 Ha),
7,65 (1H, t, 1 = 7,6 Hz), 7,58-749 (2H, m), 7,33

N
g™\
7|0 | N

no N | (2H,d, 3 = 7,3 Hz), 7,19 (2H, d, J = 7.9 H2), 7,07
7310 NQ’ 2 \©\/\ 414)1 |(2H, d,) = 7,6 Hz), 4,63 (2H, &, J = 47,2; 6,2 H2),
NZ F 3,72-3/47 (4H, m), 3,27-3,21 (1K, m), 2,95 (2H, dt,
1 = 25,2,6,2 Hz), 2,10-1,99 (1H, m), 1,81-1,71
{1H, m).
K 1H-NMR (DMSO0-D6) &: 7,84-7,78 (1H, m), 7,71~
y % N /™ 1 7,62 (2H, m), 7,56-7,51 (1H, m), 7;36-7,30 (1H,
7410 | :>\,N\ /\/@[ 488,1 |m), 7,25-7,21 (1H, m), 7,13-7,09 (2H, m), 7,03
1 N U | So F 6,98 (1H, m), 4.09-3.49 (10H, m), 3,22 (3H, 5),

2,84-2,78 (2H, m), 2,19-2,10 (2H, m).

-185-
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] ] ) TH-NMR (DMSO-D6) §: 7,84-7;79 (2H, m), %473+
7,70 (1H, m), 7,57-7,52 (1H, m), 7.32 (1H,d, I =
N y 1044 Hz), 7,25-7,20 (1H, m), 7,11 (2H, d, ) = 7,3
s 1o [—\<\N_,, /\/@ 501 |H2) 700 (1H, 4,3 = 11,0 Ha), 4,19 (1K, d, ) = §2
HN— Y ~o F 1 lHz), 4,10 (14, d, J = 8,2 Hz), 3,90 (1H, d, ) = 98
¥ Hz), 3,75 (1H, d, ) = 10,1 Hz), 3,55-350 (2H, m),
3,25-3,07 (7H, m), 2,88-2,78 (2H, m), 1,86-1,73
(2H, m), 1,67-1,52 (2H, m). ,
1H-NMR (DMS0-D6) &: 7,82-7,77 (iH, m), 7,72-
N " 7462 (2H, m), 7,57-7,51 (1H, m), 7,29-7,25 (1H,
HN\>® mH soa.g | ™ 722718 (1H, m), 7,16-7,11 (1H, m), 7,09-
, s | E 7 17,05 (1H, m), 6,98-6,92 (1H, m), 4,40 (1H, 5),
F 3,90-3,44 (6H, m), 2,67-2,64 (2H, m), 2,18-2,06
(2H, m), 2,04-1,30 (2H, m), 1,04 (6H, 5).
1H-NMR (DMSO-D6) 3: 7,84-7,71 (3H, m), 7,57
7654 (1H, m), 7,29-7,24 (1H, m), 7,21-7,17 (1H,

A~ A m), 7;15-7,11 (1H, m), 7,08-7,05 {1H, m), 6,97-
7|0 L,/\U\/ (—:>\,N~” mfi 516;1 |6,93 (1H, m), 4.39 (1H, ), 4,14-4,02 (2H, m),
1S HN F 3,85-3,68 (2H, m), 2,95-2,84 (2H, m), 2,71-2,62
(4H, m), 1,78-1,68 (2H, m), 1,52-1,42 (2H, m),
1,04 (6H, 5).

1H-NMR (CD30D) 5: 7,64-7,55 (aH, m), 7,22-7,08
i (4H, m), 6,92 (1H, d, ) = 11,0 Hz), 4,01-3,88 (1H,

_N
s | o N N s165 ™ 377371 (2H, m), 3,67 (H, 5), 3,63-3,58 (3H,
| o N . 12 |m), 3/47-3,40 (2H, m), 3,23-3A45 (2H, m), 2,87

(2H, t, ) = 6,6 Hz), 2,09-2,01 (2H, m), 1,83-1,65
/,N ™
AN (}\,NH
79 |0 , A

7% | O

(4H, m).

1H-NMR (DMSO-D6) &: 7,83—7,00 (9H, m), 3,82
(124, t, ) = 147,2, 54,5 Hz), 3,24 (3H,d, 3 =55
Hz), 2,82 (2H, £, ) = 6,4 Hz), 1,76 (1H, ), 1,48
(1H, 5).

{H-NMR (CD30D) 8: 7,65-7,54 (4H, m), 7,13 (4H,
ddd, 3 = 29,3, 15.0; 6,6 Hz), 6,90 (1H,d, J = 11,4

=N i it
2 .
0 | o Lft( N /\@: a76,2 |10 402:3,97 (1H, m), 3,90-3,82 (1H, m), 3,74
. o
il

5021

. 3,67 (2H, m), 3,59 (2H, t, ) = 6,4 Hz), 349-3,43
(2H, m), 3,39-3,35 (2H, m), 3,31 (3H, 5), 2,85 (2H,
t, ) = 6,6 Hz), 2,24-2,05 (2H, m).

1H-NMR (DMSO-D6) 8. 7,83-7,79 (1H, m), 7,72-

o~ 6,98 (1H, m), 3,86-3,38 (10H, m), 3,23 (3H, s),
2,85-2,79 (2H, m), 2,38-2,02 (2H, m).

1H-NMR (DMSO-D6) 3: 7,82 (1H, t, ) = 7,3 Hz),
7,74-7,60 (2H, m), 7,56 (1H,d, I = 7,9 Hz), 7 39-

N N/"’ # 7,60 (2H, m), 7,55-7,51 (1H, m}, 7,36-7,30 (1H,
81 | 0 ij\/ (\Q j@\/\ 4882 |m), 7,27-7,21 (1H, m), 7,15-7,08 (2H, m), 7,03-

F N

%

7,30 (1H, m), 7,24 (1H, ¢, 3 = 7,6 Hz), 7,14-7,09
Z N | f 4 7 ) # /
& | o (N araq @ M), 7,01 (1H, 4, ) = 11,0 Hz), 4,57 (1H, 5),
| HNZ 17 14,27 (1H, 5), 3,79-3,72 (1H, m), 3,66-3,61 (1H, m),
3,57-3,51 (2H, m), 3,46-3,40 (1H, m), 3,22 (3H, s),

3,21-3,17 (1H, m), 2,84-2,79 (2H, m), 2,14-2,05
{1H, m), 1,90-1,73 (1H, m}.

1H-NMR (DMS0-D6) : 7,81 (1M, T, J = 7/6 Az},
Ny . 7,59-7,51 (3H, m), 7,33 (1H, dd, J = 10,7; 1,2 H2),
o3 | o NNy C[ | oz [7724€1H 3 = 7,9 H2), 7,11 (2H, d,3 = 8,2 Ha),
(/<_J NN . 11 1700 (1H, d, ) = 10,4 Hz), 3,79-3,57 (6H, m), 3,53
(2H,t, 3 = 6,7 Hz), 3,23 (3H, 5), 2,81 (2H, t, J =
6,7 Hz), 2,25-2,17 (2H, m), 2,01-1,81 (4H, m).

1H-NMR (OMS0-D6) 8: 7,84-7,79 (2H, m), 7,72
N (1H,5), 7,54 (1H, d, 3 = 7,9 Hz), 7,33 (1H, 4, ) =
# i 10,4 Hz), 7,22 (1H, t, J = 7,9 Hz), 7,14-7,09 (2H,
84 | 0 /@ HN N—1 /\/@ 502,2 |m}, 7,00 (1H, d, ) = 11.3 Hz), 4,15 (2H, 5), 3,83
F (2H, ), 3,53 (2H, t, ] = 6,6 Hz), 3,22 (3H, 5), 2,97-

2,85 (4H, m), 2,81 (2H, 1, ] = 6,6 Hz), 1,89-1,63
(4H, ),

%
Of’

-186-
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474,2

1H-NMR {DMSO-D6) 8: 7,81 (1H, t, J = 7,6 Hz),
7/71-7,62.(2H, m), 7,59-7,51 (1H, m), 7,38-7,30
(1H, m), 7,27-7,22 (1H, m), 7,15-7,08 (2H, m),
7,03-698 (1H, m), 4,72 (1H, s), 4,39 (1H, 5), 3,86-
3,61 (2H, m), 3,56-3,49-(2H, m), 3,22 (3H, s),
3,10-2,93 (2H, m), 2,84-2,79 (2H, m), 1,91-1,60
(2H, m). )

86 | O

Z

N/

~o

il

488,2

TH-NMR (DMS0-D6) 8: 7,81 (1H, t, J = 7;5 Ha),
7,74-7,53 (3H, m), 7,38-7,31 (1H, m), 7,24 (1H, ¢,
3= 7,9 Hz), 7,14-7,09 (2H, m), 7,01 (1H, d, I =
11,0 Hz), 4,76 (1H, 5), 444 (1H, 5), 4,02-3,85 (1H,
m), 3,72-3,57 (1H, m), 3,53 (2H, t, 1 = 6,7 Hz),
3,22 (3H, s), 3,12-2,97 (2H, m), 2,81 (H, t, J =
6,7 Hz), 2,63 (3H, 5), 2,18-1,91 (2H, m).

87 | O

%
z

AR

P
~or™

"

¥

488,1

1H-NMR (DMS0-D6) 8: 7,81 (IH, t, J = 7,5 Ha),
7,75-7,51 (3H, m), 7,34 (1H, t, J = 10,5 Hz), 7,24
(1K, t, 1 = 7,9 Hz), 7,14-7,08 (2H, m), 7,01 (1H, d,
3 = 11,3 Hz), 4,72 (1H, s), 4,39 (1H, 5), 3,89-3,59
(2H, m), 3:53 (2H, t, J = 6,6 Hz), 3,22 (3H, 8),
3,08-2,90 (2H, m), 2,81 (2H, t, ) = 6,7 Hz), 2,54
(3H, ), 2,16-1,84 (2H, m).

488,1

1H-NMR {DM50-DB) 8: 7,80-7,75 (1H, m, 7,55
7,49 (2H, m), 747 (1H, d, J = 1,5 Hz), 7,28 (1H,
dd, J = 10,5; 1,4 Hz), 7,22 (IH, t, 1 = 7,9 Hz), 7,10
(2H, dt, 1 = 10,5, 3,8 Ha), 6,97 (1H, d,J = 11,3
Hz), 4,31-4,21 (1H, m), 3,54-3;29 (6H, m), 3,21
(3H, 8), 3,00-2,93 (1H, m), 2,79 (2H, 1, J = 6,6 Hz),
1,76-1,48 (4H, m).

8 | O

Z

=

443,1

1H-NMR (DMSO-D6) &: 9,34 (1H, s), 7,89 (1H, 5),
7,73-7,58 (5H, m), 7,42-7,33 (1K, m), 7,11 (1H, 4,
3= 8,2 Hz), 7)07-7,01 (1H, m), 3,85-3,50 (SH, m),
2,20-2,07 (1H, m), 1,97-1,82 (1H, m).

90 | O

z

=

41,2

1H-NMR (DMSO0-D6) &: 8,19 {1H, d, ] = 1,9 Hz),
8,08 (1H, s), 8,04 (1H, d, I = 1,9 Hz), 7,72 (1H, t, ]
= 7,6 Hz), 7,68-7,65 (1H, m), 7,61 (2H, d, J = 8,2
Hz), 7,44-7,37 (1H, m), 7,07-6,99 (1H, m), 3,97
(3H, 5), 3,86-3,42 (5H, m), 2,23-2,09 (1H, m),
1,99-1,86 (1H, m).

9110

4

n \.\\ - \;\ - \;\

=

I NH,

440,2

1H-NMR (DMSO-D6) &: 8,23 (1H, 5), 7,69 (1H,t, ] =
7,6 Hz), 7,66-7,60 (1H, m), 7,54 (2H, d, ) = 7,6
Hz), 7,43 (2H, d, J = 6,3 H), 7,35:7,28 (1H, m),
7,06-7,00 (1H, m), 6,98-6,91 (1H, m), 3,86-3,53
(8H, m), 2,22-2,10 (1H, m), 1,99-1,89 (1H, m).

92 | O

=

- ;\\

I~y Q,.an

4402

1H-NMR (DMS0-D6) &: 7,75-7,71 (1H, m), 7,70~
7/66 (1H, m), 7,64 (1H, s), 7,62-7,58 (2H, m), 7,50
(1H, d, J = 8,9 Hz), 7,37-7,32 (2H, m), 7,08 (1H, d,
3 =78 Hz), 7,04 (1H, d, J = 8,5 Hz), 4,41-4,12
(4H, m), 3,32-3,24 (1H, m), 3,16 (3H, 5, 2,21-2,10
{1H, m), 1,82-1,59 (1H, m).”

93 | O

Z

=

Hleu ( :N—"i

440,2

TH-NMR (DMS0-D6) &: 8,30 (1H, 5), 7,75 (IH, £, J =
7,5 Hz), 7,69-7,64 (1H, m), 7,62-7,58 (2H, m),
7,55 (1H,'s), 7,44 (1H, d, ) = 9,2 Hz), 7,40-7;33
(1H, m), 7,08 (1H, d, J = 8,4 Hz), 6.86 (1H, d, ] =
9,2 Hz), 4,13 (3H, 5), 3,91-3,40 (4H, m), 3,19-3,09
(14, m), 2,27-2,17 (1H, m), 2,06-1,93 (1H, m).

94 | S

N

RR

=

fpy Q,an

47852

1H-NMR (DMSO-D6) 0: 7,80 (1H, t, J = 7,5 Hz),
7,57-7,54 (1H, m), 7,51-7,49 (1H, m), 7,47 (1H, d,
)= 7,9 Hz); 7,31 (1H, ddd, J = 10,6; 5,3; 1,4 Hz),
7,24 (14, td, 3 = 7,9; 2,4 Hz), 7,10 (2H, d, = 7,6
Hz), 7,00 (1H, d, 1 = 11,3 Hz), 4,00-3,56 (4H, m),
3,53 (2H, t, 1 = 6,7 H2), 3,32:3,27 (1H, m), 3,23
(3H, 5), 2,81 (2H, t, J = 6,6 Hz), 2,18-2,04 (1H, m),
1,85-1,74 (1H, m).

-187-
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H~N Q,.NH,
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458,2

"[1H-NMR (DMSO-D6) 3: 8,34 (1H, s), 7,78 (1H, 1,1 =

7,5 Hz), 7,71 (1H, t, ) = 6,4 Hz), 7,67-7,63 (2K,
m), 7,60 (1H, d, J = 7,9 Hz), 7,47-7,35 (2H, m),
7,11 (1H, d, 1 = 7,3 Hz), 381 (3H, ), 3,78-3,60
(5H, m), 2,31-2,19 (1H, m), 2,07-1,96 (1H, m).

HoN-. CN,a

459,2

{H-NMR (DMSO-D6) 5: 7,95-8,15 (2H, m), 7,60
7,79 (4H, m), 7,37-TA6 (1H, m), 7,07-7,13 (1H,
m), 4,24 (3H, ), 4,09-3/49 (SH, m), 1,95-2,20(2H,

97

\\j\

Z

1/—€<>-NH2

4263

m).

1H-NMR (DMSO0-D6) &: 8,30 (1H, d, J = 9,9 Hz),
7,75 (2H, d, 1 = 8,4 Hz), 7;57 (1H, d, 1 = 81 Hz),
7,52 (14, d, ) = 7,7 Hz), 7,46 (1H, s), 7,32 (2H, 4,
J = 8,1 Hz), 7;16-7;09 (3H, m), 4,64-4,52 (1H, m),
4,19-4,07 (1H, m), 3,45-3,37 (1H, m), 2;11-140
{8H, m).

98

=~

i

7N\

Y

4422
444,7

1H-NMR (DMS0-D6) 3: 8,30 (1H, d, J = 84 Ha),
7,76 (2H, d, 1 = 8,4 H2), 7,58 (1H, d, } = 7,7 H2),
7,53 (1H, d, ) = 8,1 H2), 7,46 (1H, 5), 7,35-7,32
(3H, m), 7,13 (2H, d, ) = 84 Ha), 4,65-4,58 (1H,
m), 4,16-4,08 (1H, m), 3,44-3,38 (1H, m), 2,04-
1,47 (8H, m).

99

o}

o
0
Z:
5“
=

HoNo.. CN,‘//

402)2

TH-NMR (DMSO-D6) 5: 8,36 (2H, d, ) = 6,7 Hz),
7,90 (1H, t, 1 = 7,8 Hz), 7,81 (1H, d,) = 13,1 Hz),
7,75 (1H, dd, 1 = 7,9; 1,8 Hz), 7,64 (2H, d, 1 = 76
Hz), 7,33 (2H, d, ) = 6,7 Hz), 7,26 (2H, d, ) = 6,4
Hz), 3,95-3,72 (4H, m), 3,51-3,45 (1H, m), 2,50
(3H, 5), 2,31-2,21 (1H, m), 2,02-1,93 (1H, m).

100

7 N
=

fhey Q,NH,

430,3

1H-NMR (DMS0-D6) &: 7,94-7,86 (3H, m), 7,73-
7:65 (1H, m), 7,62-7,54 (2H, m), 7,50-7,43 {1H,
m), 7,29-7,22 (1H, m), 7,19-7,14 (1H, m}, 3,93
3,57 (5H, m), 3,03 (6H, s), 2;30-2,18 (1H, m),
2,06-1,94 (1H, m).

101

Z

3

441,2

TH-NMR (DMSO-DS6) 5: 7,93-7,88 (2H, m), 7,76-
7,62 (4H, m), 7,41 (1H, t, ) = 9,5 Ha), 7,19 (1H, d,
3= 8,8 Hz), 7,10-7,05 (1H, m), 428 (3H, 5), 3,72-
3,;1 (SH, m), 2,27-2,18 (14, m), 2,05-1,95 (1H,
mj.

© 102

b4

m \i\

476,2

1H-NMR (DMSO-D6) &: 8,27 (1H, s), 7,80 (IH, £, J =
7,6 Hz), 7,73 (1H, 1, 1 = 5,5 Hz), 7,67 (1H, s), 7,63
(1H, d, ) = 7,9 Hz), 7,48-7,40 (2H, m), 7,16-7,10
(1H, m), 3,98 (3H, ), 3,92-3/44 (5H, m), 2,31-2,20
(1H, m), 2,07-1,96 (1H, m).

. 103

2

fepy Q,NH,

454,2

1H-NMR (DMSO-D6) 6: 7,79-7,73 {(1H, m), 7,70-
7465 (1H, m), 7)63-7,55 (2H, m), 7,39 (2H,d, } =
8,2 Hz), 7,32 (1H, d, J = 1,2 Hz), 7,12-7,07 (1H,
m), 6,96-6,91 (1H, m), 3,72 (3H, 1, I = &7 Hz),
3,67-3,48 (5H, m), 2,54 (3H, ), 1,89 (1H, dd, J =
9,0,+3,8 Hz), 1,67-1,62 (1H, m).

104

\«/
T\
z

II*ONHz

)

4762

{H"NMR (DMS0-D6) 8: 7,91-7,86 (3H, m), 7,81-
7,65 (4H, m), 7,57 (1H,'d, J = 1,5 Hz), 7,53 (2H,
td, ) = 6,6; 3,4 Hz), 7,46 (1H, dd, J = 10,47 1,2 H2),
7,16-7,12'(2H, m), 4,65 (1H, 5), 4,19 (1H,s), 351-
3,43 (1H, m), 2,11-1,49 (8H, m).

105

1 ;\

z

I/—'@"‘Nﬁg

495,2

1H-NMR (DMSO-D6) : 8,93 (1H, d,J = 2,1 Hz),
8,44 (1H, d, 1 = 8,9 Hz), 7,81 (1H, d, J = 8,5 H2),
7,78-7,61 (SH, m), 7,50-7,43 (2H, m), 7,13 (1H, 4,
1= 6,7 Ha), 4,65 (1H, 5), 4,18 (1H, 5), 349-3/40

(1H,'m), 2,09-1,17 (8H, m).
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497.3

1H-NMR (DMSO-D6) 8: 7,85 (1H, t, 1 = 7,6 Hz),
7,59-7,38 (4H, m), 7,16 (1H, dd, J = 7,9; 0,9 Hz),
6,58 (1H, d, J = 8;2 Hz), 6,52 (1H, 4, 1=1 /8 Hz),
6,48 (1K, dd, J = 8,2; 1,8 Hz), 4/61 (1H, o 4,22-
4,13 (3H, m), 3,45-3)40 (1H, m), 3,26-3,22 @,
m), 2,81 (3H. 5), 2,06-1,15 (8H, m).

107

z

Q

s

NH,

477.3

1H-NMR (DMS0-D6) 5: 8,92 (1H, dd, J = 4,3; 1,8
Hz), 8,39-8,35 (1H, m), 7,95-7,88 (2H, m), 7,80-
7473 (2H, m), 7,69 (1H, dd, ) = 7,8, 1,7 Hz), 7,59
7,55 (2H, m), 7,50 (1H, dd, J = 104 1,5 Hz), 7,30
(1H, dd, J = 8,4; 1,7 Hz), 7,15 (1H, dd, 1 = 8,2; 1,5
Hz), 4,68 (15, 59, 4,25 (1H, 5), 3,69-3,57 (1H, m),
2,14-1,56 (8H, m).

108

z

=

il ;\ n ;\ 13 ;\

[

NH,

498,2

TH-NMR (DMSO-D6) 3: 8,23 (1H, 8), 7,77 (1H, £, J =
7)5 Hz), 7,65-7,62 (2H, m), 7,59 (1H, d, J = 7,9
Hz), 7,55 (1H, d, ) = 1,5 H2), 7,43-7,38 (2H, m),
7112 (1H, dd, 3 = 7,9; 1,5 Hz), 4,65 (1H, 5), 4,18
(1H, ), 3,80 (3H, 8), 3,39-3,35 (1H, m), 2,11-1,66
(7H, m), 1,58-1,44 (1H, m).

109

=

N
‘\z

N/
m

olfe

NH,

499.3

TH-NMR (DMS0-D6) &: 8,14 (1H, d, ) = 6,4 H),
7,77 (1H, 1, ] = 7,5 Hz), 7,72-7,63 (3H, m), 7,58
(1H, d, 1 = 1,5 Hz), 7,46 (1H, d, ] = 10,4 Hz), 7,14
(1H, dd, J = 8,15 1,4 Hz), 4,65 (1H, s), 4,26 (3H, 5),
4,16 (1H, s), 3,37-3,33 (1H, m), 2,12-1,46 (8H, m).

110

z

T
O

—
=

NH,

498.2

TH-NMR (DMS0-D8) &: 8,11 (IH, ), 7,76 (1M, £, ) =
7.5 Hz), 7,65 (1H, dd, ) = 7,9; 1,8 Hz), 7,61 (1H, ,
¥=7,9Hz), 7,58 (1H, d, ) = 1,5 Hz), 7,50 (1H, d, J
= 85 Hz), 7,42 (1H, dd, 1 = 10,5; 1,4 Ha), 7,25
(1H, dd, J = 8,5; 7,0 Hz), 7,10 (1H, dd, I = 7,9,1,5
Hz), 4,64 (1H, $), 4,16 (1H, ), 4,06 (3H, 5), 3,42-
3,36 {1H, m), 2,08-1,44 (8H, m).

111

~
~

gl R
.

z

-

NH,

462.2

1H-NMR (DMSO-D6) &: 8,32 (1H, s), 7,74 (2H, d, )
= 8,5 Hz), 7,63 (2H, , ) = 5,5 Hz), 7,56.(1H, 3),
7,50 (1H, s), 7,45 (1H, d, J = 8,9 Hz), 7,37 (2H, d,
)= 8,5 Hz), 6,88 (1H, dd, J = 8,9; 1,8 Ha), 4,72-
4,65 (1H, m), 4,32-4,22 (1H, m), 4,15 (3H, 5),
2,12-1,54 (9H, m).

112

Z

21 \:\

i~

S

544.2

1H-NMR (DMSO-D6) 8: 7,82 (1H, t, J = 7/5 Ha),
764 (1H, dd, J = 7,8, 1,7 Ha), 7,56-7,53 (2H, m),
7,35 (1H, d, ) = 10,7 Hz), 7,25 (1H, £, 3 = 7,9 Ha),
7,15-7,10 (2H, m), 7,01 (1K, d, } = 11,9 Hz), 4,67-
4,61 (1H, m), 4,17-4,10 (1H, m), 3,54 (2H, ¢, ] =
6.7 Hz), 3,47-3/45 (1H, m), 3.23 (3H, 5), 3,02-2,94
(1H, m), 2,82 (2H, t, 3 = 6,7 Hz), 2,04-1,31 (8H,
m), 1,01 (6H, d, J = 6,1 Hz).

13

Z

i ;\

2

OH

\_/

558.2

TH-NMR (DMSO-D6) : 7,81 (1H, t, J = 7,5 Hz),
7,64 (1H, dd, J = 7,8; 1,7 H2), 7,58-7,54 (2H, m),
729 (1H, 4,1 = 9,2 fiz), 7.22 (1H, t, 1 = 7.8 Ha),
7,16 (1H, dd, J = 817 1,4 Hz), 7507 (1H,d, 1 = 7,9
Hz), 6,96 (1H, d, ) = 11,3 Hz), 466461 (1H, m),
4,42-4,38 (1H, m), 4,16-4,10 (1H, m), 3,48-3,43
(1H, m), 3,02-2,93 (1H, m), 268-2,65 (2H, m),
2006-1,32 (8H, m), 1,04 (6H, s), 1,00 (6H, d, J =
5,8 Hz).

114

1=

487.2

1H-NMR (DMSO-D6) &: 7,82-7,63 (6H, m), 7,49-
7,40 (1H, m), 7,13 (1H, d, J = 76 Hz), 4,27 (3H, 9),
3,77-3,57 (SH, m), 2,50-2,49 (2H, m), 1,15 (2H, s),
1,06 (3H, t, J = 6,9 Hz).

115

501.3

TH-NMR (DMS0-D8) 8: 8,1&8,14 {TH, my, 7,79-
7,72 (2H, m), 7,70 (1H, d, } = 9,2 Hz), 7,66 (1H, ),
7,62 (1H, d, 1 = 7,6 Hz), 7,470,43 (1H, m), 7,14~
7,12 (1H, m), 4,28 (3H, s), 3,74-3,52 (6H, m),
2,13-2,03 (1H, m), 1,81-1,72 (1H, m), 1,07-0,96

(6H, m}).

-189-
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1161 O

Z,

=

34521

5132

1H-NMR (DMSO-D6) 5: 8,14-8,13 (1H, m), 7,78-
7,61 (SH, m), 7,45 (1H, dd, 3 = 9,9, 4.7 Hz), 7,13
(1H, dd, J = 7,9, 1,5 Hz), 4,27 (3H, 5), 3,68-3,48
(6H, m), 2,18-1.99 (4H, m), 1,79-1,58 (4H, m).

1171 O

Z

4412

LH-NMR (DMSO-D6) 5: 7,84 (1H, t, J = 735 Hz),
7,65-7,60 (1H, m), 7,55 (1H, s), 750 (1H, d, J =
8,2 Hz), 7,39-7,34 (1H, m), 712 (1H,d, 1 = 7,3
Hz), 6,88 (1H, 5, 6,69 (1H, d, J = 8.2 Hz), 6,38
(1H, d, ] = 7,9 Hz), 3,93-3,54 (6H, m), 3,20-3,15
(1H, m), 2,82 (2H, t, ) = B,1 Hz), 2,69 (3H, 5),
2,30-2,18 (1H, m), 2,06-1,92 (1H, m).

118 O

Z

=

457,2

TH-NMR (DMS0-DE) 8: 7486 (1H, t, 1 = 7,5 Hz),
7,64-7,60 (1H, m), 7,54 (1K, 5), 7,50 (1, d, ) =
7,9 Ha), 7.42- 7,36 (1H, m), 7,17-7,11 (1H, m),
6,58 (1H, d, ) = 8;5 Hz), 6,52 (1H, d, J = 241 Ha),

,47 (1H,d, J = 9,8 Hz), 4,22-4,17 (2H, m), 3,94-
3,53 (4H, m), 3,30-3,21 GH, m), 2;81 (3H, ),
2129-2,15 (1H, m), 2,02-1,89 (1H, m).

1191 0

Z

B n \;\\ n \:\\ m \;\

\ /
il

457,2

TH-NMR (DMSO-D6) 5: 7,82 (1M, §, 1 = 7,5 Hia),
7,71-7,67 (1H, m), 7,62-7,57 (2H, m), 7,41 (1H, &,
Y= 10,7 Hz), 7,22 (1H, 5), 7,18 (1K, d, I = 8,2 H2),
7/13-7,08 (1H, m), 6,94 (1H, d, J = 9,5 Hz), 3,96-
3,56 (4H, m), 3,30-3,26 (3H, m), 3,24-3,17 (1H,
m), 2,31-2,18 (1H, m), 2,07-1,95 (1H, m).

1201 ©

2

i~y Q,NH,

473,2

1H-NMR (DMS0-D6) 8: 7,82 (1R, t, ) = 7,5 Ha),
7,69 (1H, t, 1 = 6,1 Hz), 7.63-7.56 (30, m), 7,44
M40 = 9,2 Hz), 7,22 (1H, d, J = 8,2 Hz), 7,11-
7,07 (1H, m), 7,07-7,04 (1H, m), 3,84-3,52 (4H,
), 331 3,28 (3H, M), 3,28-3,23 (1H, m), 2,21-
2,12 (1H,'m), 1,94-1,85 (1H, m).

1211 O

Z

=

N:‘ i
h ;\ LR

//“,{_7,%&*2

444,1

1H-NMR (DMS0-D6) 3: 7,85 (1H, t,J = 7,5 Hz),
7,67-7,63 (1M, m), 7,57 (1H, s), 7,53 (1H, d, J =
7,6 Ha), 7,42-7,35 (IH, m), 7,14-7,11 (1H, m),
6,75 (1H,'d, ) < 85 Hz), 6,72 (1H, d, ) = 2,1 Ha),
6,50 (1H, d, ) = 7,3 Hz), 4,25-4,20 (4H, m), 3,98-
3,56 (4H, m), 3,3o~3,25 (1H, m), 233215 (T,
m), 2,07-1,95 (1H, m).

1221 ©

z

430,2

TH-NMR (DMSO-D6) 8: 7,83 (1H, t, J = 75 Hz),
7/68-7/62 (1H, m), 7,59:7,55 (1H, m), 7,53 (1H, d,
3= 7,9 Hz), 7,40-7,34 (1H, m), 7,14-7,10 (1H, m),
6,84 (1H, d, 3 = 7,9 Hz), 6,74 (1H, d, ] = 1,5 Hz),
6,56 (1H, d, J = 7,9 Hz), 6,01 (2H, 5), 4,23-3,74
(4H, m), 3,36-3,28 (1H, m), 2,30-2,14 (1H, m),
2,11-1,95 (1H, m).

1231 0

z

9
O\

//—E()n-rm2

497,2

1H-NMR (DMSO-D6) &: 7,74 (1H, t, 3 = 7,5 Hz),
7,60 (1H, dd, 3 = 7,9; 1,8 Hz), 7,55-7 A9 (3H, m),
7,37-7,33 (2H, m), 7,21 (1H, d, I = 11,0 Hz), 7,10
(1H, dd, 1 = 8,2; 1,5 Ha), 6,45 (1H, d, 1 = 3,1 H),
4,59 (1H, 5), 4,09 (1H, 5), 3,75-3,69 (3H, m), 2,22-
1,50 (9H, m).

124 0

W

”“@“’NHQ

498,2

1H-NMR (DMSO-D6) &: 8,09 (1H, d, J = 0,9 Hz),
7,79 (1H,d, 3 = 7,3 H), 7,75 (1H, t, 1 = 7,5 Ha),
7,63 (1H, dd, ) = 7,9 1,8 Hz), 7,58-7/54 (2H, m),
744 (1H, d, 1= 10/,7 Hz), 7,39 (1H, dd, J = 10,5,
1,4 Hz), 7,10 (1H, dd, ) = 7,9 1,5 Hz), 4 61 (1H,
s), 4,10 (1H, s), 3,98 (3H, s), 2;61 2,57 (ZH m),
2,47-2,42 (1H, m), 2,27-1,52 (6H, m).

1251 0

lim@O»»xNH;,

499,2

1H-NMR (DMSO-D6) &: 8,12 (1H, 4, J = 6,4 Hz),
7,74 (1H, t, 3 = 7,5 Hz), 7,69-7,65 (1H, m), 7,62
(1H,d, ) = 7,9 H2), 7,58 (1H, d, ) = 1,5 Hz), 7,44
(2H, dd, J = 10,5; 1,4 H2), 7,13 (1H, dd, 1= 7,9,
1,5 Hz), 4,64 (1H, s), 4,25 (3H, s), 4,11 (1H, 8),
2,34-2,10 (3H, m), 2,07-1,94 (3H, m), 1,93-1,52

{3H, m),

-190-
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126 | ©

/f»«@«-w,

34521

5162

“1H:NMR (DMSO-D6) 5: 8,25 (1H, 5), 7,76 (1H,t, )

= 7)5 Hz), 7:66-7,63 (1H, m), 7,60-7,56 (2H, m),
7,/45-741 (2H, m, 7,12 (1H, dd, 1 = 7,9, 145 Ha),
461 (1H, 5), 4,10 (1H, 5), 3,96 (3H, ), 2,30-2,17
(2H, m), 2,14-2,04 (1H, ), 2,01-1,51 (6H, m).

1271 O

516;2

1H-NMR (DMS0-D6) 3: 7,83 (1H, t, J = 7,5 Ha),
7,56 (2H, d, 1 = 0,9°Hz), 7.48 (1H, d, ) = 0,9 Ha),
7,34 (1H, dd, J = 10,5; 1,4 Hz), 7,25 (1H, 8, 1 = 7,9

2 |Hz), 7,13-7,10 (2H, m), 7,04-6,99 (1H, m), 4,78-

4,72 (1H, m), 3,97-3,92 (I.H m), 3,54 (2H, t. J=
8,5 Hz), 3;,29-3,28 (1H, m), 3,23 (3H 5), 2,82 (2H,
t, = 6,7 Hz), 2,07-1,56 (10H, m).

128 O

e NH,

@

4972

TH-NMR (DMSO-D6) 0: 7,84 (1H, t, ) = 7,5 Ha),

7)54 (1H, dd, J = 7,9, 1,5 Hz), 7/44 (3H, dt, 1 =

17,3; 7,9 Ha), 7,16 (IH, dd, 3 = 8,1; 1,4 H2), 6,59
(1H,d, 1 = 8,2 Hz), 6,53 (1H, d, T = 2 1 Hz), 6,48
(1H, dd, J = 8,2;2,1 Hz), 4,58 (1H, $), 4,20 (2H, t,
1= 4.4 Hz), 4,10 (1H, 5), 3,24 (2H, t, ] = 44 Ha),
2,82 (3H, 5), 2,40-1,90 (7H, m), 1,60-1,52 (2H, m).

1261 O

«NHz

1

7N

51652

1H-NMR (DMSO-D6) &: 7,82 (1H, t, 1 = 7,5 Hz),
7,54 (2H, 8), 7,48 (1H, s), 7,34 (1H,4d, = 10,7
Hz), 7)25 (1H, t, J = 7,9 Hz), 7,16-7,08 (2H, m),

7 01 (1H,d, J = 11,0 Hz) 4,91—4,84 (14, m}, 4,07-
4 01 (1H, m), 3,54 (2H, t, ) = 6.6 Hz), 3,24 (3H, s),
2,93 -2,86 (1H, m), 2,82 (2H, t, J = 6,6 Hz), 2,31-
1,96 GH, m), 1,67-1,50 (4H, m), 1,43-1,24 (3H,
m).

130 O

- -oNHy

O

498,1

1H-NMR (DMSO-D6) 5 8,28 (1H, 5), 7,77-7,73 (1H,
m), 7,64 (2H, dd, J = 9,8;7,9 Hz), 7,58 (2H, d, ] =
7,9 Ha), 742 (2H, d, ) = 9,8 H2), 7,11 (1H, d, ) =
7,9 Hz), 4,69 (1H, 5), 4,18 (H, 5), 3,80 (3H, 9),
2145228 (3H, m), 2,13-2,02 (2H, m), 1,88-1,80
(2H, m), 1,73-1,59 (3H, m).

1311 0

,,-gQ.‘NHZ

4702

1H-NMR (DMSO-D6) d: 7,91 (1H, d, ) = 2,4 H),
7,87 (1H, 1, J = 7.5 Hz), 7,79-7,74 (1H, m), 7,60
(1H, d, J = 7/9 Hz), 7,55-7,46 (2H, m), 7,22 (1H, d,
1= 7,9 Ha), 7,17 (1H, d, I = 7,9 Hz), 6,60-6,56
(1H, m), 4,66 (1H, 5), 4,17 (1H, 5), 3,02 (6H, 8),
2,40-2,25 (3H, m), 2,10-2,01 (2H, m), 1,84-1,78
(2H, m), 1,70-1,59 (2H, m).

132] o

" -—@—NH,

523,2

TH-NMR (DMS0-D6) o: 7,80 (1H, t, J = 7,5 Ha),
7,62-7,55 (2H, m), 7,51 (1H, d, J = 1,5 Ha), 7,36
(1H,d, 1 = 10,4 Hz), 7,22 (1H, dd, J = 7,9,1,8 Ha),
7,09 (1H, dd, J = 8,1; 1,4 Hz), 7,02 (1H, d, ) = 8,2
Hz), 6,90 (1H, d, J = 1,8 Hz), 4.58 (1H, s), 4,07
(1H, ), 3,13 (3H, 5), 2,25-1,84 (7H, m), 1,63-1,48
(2H, m), 1,07 (6H, s).

21331 0

i/-NHz

513,1

1H-NMR (DMSO-DE) &: 7,81 (1A, 1, ) = 7/6 Ha),
7/62-7,58 (2H, m), 7,55 (1H, d, J = 7,9 Hz), 7,51
(1H, d, ] = 1,8 Hz), 7,46 (1H, dd, J = 10,5, 1,4 Hz),
7,22 (1H, 4, J = 8.2 Hz), 7.10 (1H, dd, J = 8,2; 1,5
H), 7,06 (IH, dd, ) = 8,2; 1,8 Hz), 4,58 (14, 9),
4,07 (1, ), 3,27-324 (3H,'m), 2,271,84 (7H, m),
1,63-1,48 (2H, m).

1341 0

Hzm.CN,ﬂ

as7,1

1H-NFIR (DMSO-D6) &: 7,79-7,73 (1H, m), 7,72-
7466 (1H, m), 7,65-7,59 (1H, m), 7,58-7,49 (2H,
m), 7,39-7,32 (2H, m), 7,22 (1K, d, J = 11,0 Hz),
7;14-7,09 (1H, m), 6,45 (1H, d, I = 3;1 Hz), 3,74
(3H, ), 3,69-3,60 (5H, m), 2,04-1,94 (1H, m),
1,71-1,65 (1H, m).
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135

=

HaNo CN,N

34521

4581

1H-NMR (DMSO-D6) 5: 8,10 {1H, 5), 7,81-7,75 (2H,
m), 7,71 (1K, t, J = 7,0 Ha), 7,66 (1H, d, ) = 5,2
Hz), 7,59 (1H, d, 3 = 7,9 H2), 7,46 (1H, d, ) = 10,4 |
Hz), 7,42:7)38 {1H, m), 7,10 (1H, d, ] = 8,2 Ha),
4,00 (3H, 3), 3,79-3,66 (SH, m), 2,16-2,09 (1H, m),

{1,88-1,80 (1H, m).

136

) N

=

-

555,1

1H-NMR (DMSO-D6) B: 7,74 (1H, t, J = 7,6 H2),
7/61 (1H, dd, J = 7,9; 1,8 Hz), 7,58-7)53 (2H, m),
7,48 (1H, d, ) = 7,6 Hz), 7,33 (3H, dd, 3 = 21,4,
7,0 Hz), 7,13 (1H, dd, I = 7,9; 1,5 Ha), 6,45 (1H, d,
3= 3,1 Hz), 4,64 (1H, s), 4,62-4,57 (1H, m), 4,13-
4,08 (1H, m), 4,02 (2H, 5), 2,25-2,14 (2H, m),
2,03-1,86 (3H, m), 1,80-1,68 (1H, m), 1,63-1,51
(2H, m), 1,46-1,33 (1H, m), 1,06 (6H, 5).

1371 0

4\

6 ),

468,1

1H-NMR {DMSO0-D6) 8: 7,81 (1H, t, I = 7,5 Hz),
7)61 (1H, d, J = 9,8 Hz), 7,56-7,50 (2H, m), 7,42
(IH, d, J = 10,7 Hz), 7.22 (1H, d, I = 7,9 Hz), 7,18
(1H,5), 7)11 (1H, d, J = 8,2 Hz), 6,98 (1H, d, ] =
7,9 Hz), 4,99 (2H, s), 4,95 (2H, s), 4,62-4,56 (1H,
m), 4,12-4,07 (1H, m), 2,23-2,10 (2H, m), 2,05
1,86 (3H, m), 1,82-1,69 (1H, m), 1,63-1,50 (2H,
m), 1,45-1,34 (1H, m).

138

4

r1-~€>--r~u-&2

=
™

541,1

1H-NMR (DMSO-D6) &: 7,82 (1H, t, ) = 7,6 Ha),
7,62 (1H, d, 3 = 7,9 Hz), 7,58-7,54 (2H, m), 7,52
(1H, s), 7,48 (1H, d, J = 10,7 Hz), 7,40 (1H,d, J =
8,5 Hz), 7,12 (1H, d, 1 = 7,9 Hz), 7,04 (1H, d, ) =
8)5 Hz), 4,78-4,71 (1H, m), 4,65-4,58 (1H, m),
4,14-4,08 (1H, m), 2,28-2,19 (1H, m), 2,15-1,90
(3H, m), 1,87-1,70 (2H, m), 1,651)52 (3H, m),
1,47 (6H, d, J = 7,0 Ha).

1391 O

Vi
z

A TR

=
X
+

541,2

1H-NMR (DMSO-D6) 5: 8,13 (1H, d,J = 7,0 Hz),
7,93 (1H, d, ) = 10,4 H2), 7,77 (1H, t, J = 7,6 Ha),
7,67-7,62 (2H, m), 7,59 (1H, s), 7,48 (1H,d, ) =
10,7 Hz), 7,15 (1H, dd, 1 = 8;1,1,4 Hz), 4,66-4,59
(1H, m), 4,14-4 08 (1H, m), 2,24-2,05 (4H, m),
2,01-1,86 (3H, m), 1,77 (9H, 5), 1,66-1,53 (2H, m).

1401 O

Iy Q,NH;

4281

1H-NMR (DMSO-DE) 5: 7,82 (1H, t, ] = 7,6 Ha),
769 (1H, t, J = 7,6 Hz), 7,61 (1K, d, ] = 64 H2),
7,55 (1H, d, J = 7,9 Hz), 7,45-7,38 (1H, m), 7,23
(1H, d, 3 = 7,9 Hz), 7,18 (1H, s), 7,10 (1H, d, ) =
7,6 Hz), 6,98 (1H, d, J = 6,4 Hz), 4,99 (2H, 5), 4,95
(2H, 5), 3,82-3,67 (SH, m), 2,13-2,06 (1H, m),
1,85-1,78 (1H, m).

1411 0

z

”“‘NQ‘NH2

491

1H-NMR (DMS0-D6) 8: 7,82 (1H, t, J = 7,3 Hz),
7,75 (1H, d, 1 = 7)0 Hz), 7,72-7,69 (1H, m), 7,64
(1H, 1,1 = 4,7 H), 7,54 (1H, d, 1 = 7,9 Hz), 7,45
(1H,d, 3 = 10,4 Hz), 7,24 (1H, d, ) = 10,7 H2),
7,12 (1H, dd, J = 8,2, 1,5 H2), 3,67-3.48 (5H, m),
3,37 (3H, 8), 2,02-1,91 (1H, m), 1,69-1,61 {IH, m).

1421 0

z

B \;\ b \;\

=

1§y

556,1

1H-NMR (DMSO-D6) 3: 8,10 (1H, d, ) = 0,9 Hz),
7)79-7,74 (2H, m), 7,63 (14, dd, J = 7,8, 1,7 Ha),
7,59-7,55 (2H, m), 7,45 (1H,d, ] = 11,0 Hz), 7,39
(1H, dd, 3 = 10,7; 1,5 Hz), 7,13 (1H, dd, I = 8,2,
1,5 Hz), 4,62 (1H, 5), 4,60-4,56 (1H, m), 4,26 (2H,
s), 4,08-4,05 (1H, m), 2,35-2,21 (2H, m), 2,12-2,06
(1H, m), 1,99-1,83 (3H, m), 1,64-1,48 (3H, m),

1,11 (6H, s).
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143 O

Céu hinh
twong dbi
raxemic

34521

oé
{\ /2
" =

4481

1H-NMR (DMSO-D6) &: 7,82 (1H, t, 1 = 7,5 Hz),
7/73-758 (2H, m), 7/53 (1H, d, J = 7}9 Hz), 7,39-
733 (1H, m), 7525 (1H, ¥, ) = 7,9 Hz), 7416-7,10
(2H, m), 7,01 (1H, d, J = 11,3 Hz), 4,49-3;86 (3H,
m), 3,54 (2H, Y, ) = §,6 Hz), 3,23 {3H, s), 2,82 (2H,
t, 1= 6,6 Hz), 2,22-2,10 (2H, m), 1,89-1,70 (1H,
m), 1,64-1,48 (2H, m), 0,91 (1H, dd, J = 122,43
Hz).

144 1 O

Z

=

=
i % 3.
n

4760

TH-NMR (DMS0-D6) 8: 7,83 (1H, dd, J = 7,9; 7,0
Hz), 7,63 (1H, dd, ) = 7,8; 1,7 Hz), 7,57-7,53 (2H,
m), 7,43 (1H, dd, J = 10,5; 1,4 Hz), 7,13-7,10 (2H,
m), 7,03-6,99 (1H, m), 4,59 (1H, 5), 4,05 (1H, s),
2,27 (3H, d, J = 1,2 Hz), 2,23-2,09 (3H, m), 2,04
1,85 (3H, m), 1,63-1,49 (3H, m).

1451 0

-4

= =
\

-
z. .z
~z,\

517,0

1H-NMR (DMSO-D6) &: 7,97 (1H, d, J = 46 H2),
7,78 (1H, dd, J = 7,9, 7,0 Hz), 7,67 (1H, dd, J =
7,9; 1,8 Hz), 7,63 (1H, d, 1 = 7,6 H2), 7,59 (1H, d,
3= 1,5 Ha), 7,50 (1H, dd, 1 = 10,5, 1,4 Hz), 7,16
(1H, dd, J = 7,9; 1,5 Hz), 4,61 (1H, 5), 4,40 (3H, 5),
4,06 (1H, s), 2,24-1,86 (6H, m), 1,66-1,51 (3H, m).

1461 O

=

TR AR W

=

//\N\’D,NHQ

515,0

1H-NMR (DMSO-D6) &: 7,74 {1H;t, 3 = 7,5 Hz},
7,68 (1H, 1, ) = 72 Hz), 7,62 (1H, d, J = 8,5 Ha),
7,55 (1H,d,3=7,9 Hz), 7447 (1H, d, 1 = 7,6 Hz),
7,35 (1H, d, J = 3,1 Hz), 7,30 (2H, d,J = 11,9 Hz),
7,01 (1K, t, ) = 4,7 H2), 6,44 (1H, d, ) = 3,1 Ha),
4,62 (1H, s), 4,01 (2H, s), 3,78-3)58 (4H, m), 3;,13-
2,95 (1H, m), 2,03-1,93 (1H, m), 1,72-1,61 (1H,
m), 1,05 (6H, s).

147 1 O

-4

II\NQ,NHZ

516,0

1H-NMR (DMS0-D6) 8: 8,10 (1H, d, J = 0,9 Ha),
7)77-7,74 (2H, m), 7,71-7,69 (1H, m), 7,64 (1H,
dd, J = 7,8; 1,7 H2), 7,57-7,57 (1H, m), 7,44 (1H,
d,J = 11,0 Hz), 7.37 (1H, d, J = 10.7 Hz), 7,11
(1H, dd, J = 8,13 1,7 Hz), 4,61 (1H, 5), 4,25 (2H, 5),
3,69-3,57 (2H, m), 3,56-3,43 (2H, m), 3,24-3,14
(1H, m), 2,02-1,90 (1H, m), 1,68-1,61 (1H, m),
1,10 (6H, 5).

148 | O

z

B3

478,1

1H-NMR (DMS0-D6) &: 8,97 (2H, 5), 8,03-7,98 (2H,
m), 7,80-7,74 (2H, m), 7,70 (1H, dd, J = 7,9; 1,5
Hz), 7,62 (1H, d, } = 1,5 Hz), 7,57-7,52 (2H, m),
7,15 (1H, dd, J = 8,1; 1,7 Ha), 4,69-4,62 (1H, m),
4,20-4,13 (1H, m), 2,33-191 (7H, m), 1,74-1,53
(2H, m).

149 | O

p-4

477,0

H-NMR (DMSO-DE) 8: 5,40-9,31 (1H, m), 8,60-
8,53 (1H, m), 8,07-7,95 (2H, m), 7,787,68 (4H,
m), 7,62 (1H, s), 7,51 (1H, d, I = 9,8 Hz), 7,39-
7,30 (1H, m), 7,09 (1H, d, J = 7,6 Hz), 4,76-4,63
(1H, m), 4,24-4,15 (1H, m), 2,36-1,81 (7H, m),
1,78-1,58 (2H, m).

;1501 O

z

=

477,0

1H-NMR (DM50-D6) 6: 9,37-9,31 (1H, m), 8,56-
8,52 (1H, m), 8,13-8,08 (1H, m), 7,92:7,85 (2H,
m), 7,76-7,70 (3H, m), 7,62 (1H, s), 7,50 (1K, d, ]
= 104 Hz), 7/46-7A40 (1H, m), 7,10 (1H, d, ) = %9
Hz), 4,73-4,66 (1H, m), 4,24-3,17 (1H, m), 2,34-
2,00 (SH, m), 1,92-1,57 (4H, m).

151 O

=

z

TN TN TN SRR

g\ /%z

477,0

1H-NMR (DMS0-06) 3: 8,93 (1H, d, J = 4,3 H2),
8,36 (1H, d, J = 8,5 Hz), 7,94 (1H, 5}, 7,90 (1H, d,
3= 8,5 Hz), 7,76-7,69 (3H, m), 761 (1H,d, I = 1,5
Hz), 7,60-7,55 (1H, m), 751 (1H, d, ) = 10,4 Ha),
7,40 (1H, d, ) = 9,2 Hz), 7,10 (1H, dd, ) = 7,9; 1,5
Hz), 4,74-4,65 (1H, m), 4,25-4,16 (1H, m), 2,31-

1,58 (9H, m).
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152 | 0

=z

=

34521

478,0

1H-NMR (DMSO-D6) 3: 9,60 (1H, s), 8,06 (1H, d, )
= 8,5Hz), 793 (1H, 5), 7,75‘7,74 (1H, m), 7,73
7,69 (1H, m), 7,63 (1H, 5), 7,58-7,52 (2H, m),

7 45.7.41 (1H, m), 7,15:7,12 (2H, m), 4,72-4,63
(1H, m), 4,22-4,15 (1H, m), 2,13-2,04 (2H, m),
1,88-1,60 (7H, m).

1531 0

P-4

"

478,0

1H-NMR (DMSO-D6} 8: 9,32 (1H, s}, 812 {1H, d, J
= 2,7 Hz), 7,90 (1H, d, ) = 8,5 Hz), 7,75-7,71 (3H,
m), 7,69-7,62 (3H, m), 753 (1H, d, J = 10,1 Hz),
7,11-7,09 (1H, m), 4,73-4,65 (1H, m}, 4,24-4,15
{1H, m), 2,14-2,01 (3H, m), 1,87-1,65 (6H, m).

154 | O

=

o
=

478,0

1H-NMR (DMSO-D6) 0: 9,66 (2H, d, J = 3,4 Hz),
8,20 (1H, 3), 8,12 (1H, s), 8,03 (1H, d, J = 8,5 Ha),
7,75- 7 66 (4H, m), 7,62 (1H, s), 7,51 (1H, d, I =
9,2 Hz), 7,07 (1H, dd 3= 7,9; 1,5 Hz), 4,66-4,58
(1H, m}, 4,15-4,07 {1H, m), 2, 31-1,88 (74, m),
1,67-1,50 (ZH m)

1551 0

z

z
5
~N

N

- i\ il ;\ m ;\ " \:\

By

i

c4u hinh
twong déi
isomer-B

488,0

1H-NMR (DMSO-DE) o: 7,81 (1H, t, J = 7,5 Ha),
7,73-7,56 (2H, m), 7,52 (1H, d, 1 = 7,9 Hz), 7,35
(1H, d, ) = 1044 Hz), 7,24 (1H, t, 1 = 7,9 Hz), 7,14~
7,09 (2H, m), 7,01 (1H, d, J = 11,3 Hz), 4,42-3,89
(3H, m), 3,53 (2H, t, ] = 6,6 Hz), 3.23 (3H, s), 2,81
(2H, , ] = 6,6 Hz), 2,25-2,08 (2H, m), 1,79-1,68
(1H, m), 1,64-1,44 (2H, m), 0,91-0,87 (1H, m).

156 | O

N
z

«\NHZ
"

cAu hinh
twong doi
isomer-A

488,0

1H-NMR (DMSO-D6) 8: 7,81 (1H, t, J = 7,5 Hz),
7,73-7,56 (2H, m), 7,52 (1H, d, ] = 7.6 Hz), 7,35
(1H, d, ) = 10,7 Hz), 7,24 (1H, , ) = 7.9 Hz), 7,15
7,09 (2H, m), 7,01 (1H, d, J = 13,0 Hz), 4,46-3,85
(3H, m), 3,53 (2H, t, ] = 6,7 Hz), 3,23 (3H, 5), 2,81
(2H, t, I = 6,6 Hz), 2,21-2,10 (2H, m), 1,79-1,68
(1H, m), 1,64-1,46 (2H, m), 0,93:0,87 (1H, m).

1571 O

z

=

- NH,

n :f”\r,/;\
LN\{J

480,0

1H-NMR {DMSO-DE) &: 7,8? {1H,t, ) = 7,5 Hz),
7,78 (3H, 5), 7,65 (2H, ), 7,59-7)51 (3H, m), 7,24
(1H, d, 1 = 7,0 Hz), 4,67 (1H, 5), 4,16 {1IH, s), 2,52
{3H, s), 2;34-2)22 (2H, m), 2,14~2.02 (1H, m),
1,89-1,80 (3H, m), 1,76-1,57 (3H, m).

158 | O

A
™ ;\ ™ ,\\
Y N

R

=
!

NH,

I/ N
p

S

Yy

7Y
z

~

481,1

1H-NMR (DMSO-D6) &: 9,04 (1H, d, ] = 2,1 Ha),
811 (1H, d, ) = 0,6 Hz}, 8,02 (1H, d, J = 2,1 Hz),
7,86 (1H,t, 3 = 7,5 Hz), 7,75 (1H, d, ) = 7,9 Hz),
7,67 (1H, dd, 3 = 7,8; 1,7 Hz), 7;62 (1H, dd, ] =
10,4, 1,2 Hz}, 7,59 (IH d, J=1,5 Hz), 7,28 (1H,
dd J =7,9; 1,5 Hz), 4.62 (1H, s), 4,08 {1H,3), ;26
(3H, s}, 2 15 1,91 (6H, m), 1,68-1,51 (3H, m).

159 | O

z

0 NH,

556,0

1H-NMR (DMS0-06) &: 8,37 (1H, d, J = 0,9 Hz),
7)81-7,75 (2H, m), 7,62 (1H, dd, J = 7,9; 1,8 H2),
7,58-7,54 (2H, m), 7,41 (1H, dd, ) = m,? 1,5 Haz),
7,26 (1H, d, ) = 11,6 Hz), 7,14 (1H, dd, i 8,2,
1,5 Hz), 4,87 (1H, s), 4,59 (1H, s, 4,32 (2H, o,
4,08 (1H, s), 2;28-2,10 (3H, m), 2,02-1,83 (3H, m),
1,63-1,49 (3H, m), 1,11 (6H, 5).

160 | ©

W
Yz

@

\ 7/

=
]

- NH,

513,0

1H-NMR (DMSO-D6) &: 8,14 (1H, d, ] = 6,4 Hz),
777-7,74 (2H, m), 7.62 (3H, ddd, J = 29,6; 128,
3,2 Hz), 7,46 (1H, dd, J = 10,5, 1.4 Hz), 7,14 (1H,
dd, ).= 7,9; 1,5 Hz), 4,68 (2H, g, 1 = 7.3 Hz), 4,61
(1H, s), 4,08 (1H, s}, 2,23-1,88 (6H, m), 1,65-1,52
(3H, m), 149 (3H, t, ) = 7,2 Hz),

1611 O

Y

¢

Y

i

- NH,

575,0

IH-NMR (DMS0-D6).8: 7,97 (1H, d, J = 4,6 Hz),
7,76 (1H,t, I = 7,6 H2), 7,67-7,64 (2H, m), 7,59
(1H, d, 3 = 0,9 Hz), 7,48 (IH, dd, ] = 10,5, 1,4 Hz),
7116 (1H, dd, J = 749; 1,5 Hz), 4,81 (1H, S, 4,61
(2H, 5), 4,57 (1H, s), 4,05 (1H, 3, 2 34221 (2H,
m), 2;12-2,05 (1H, m), 1,99-1,83 (3H, m), 1,62-

1,46 (3H, m), 1,15 (6H, 5).
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z

R

IINNQ,NHz

34521

535,0

1H-NMR (DMSO-D6) 8: 7,97 (1H, d, 1 = 5,2 Hz),
7,78-7,64 (4H, m), 7,46 (1H, d, J = 10,4 H2), 7,15
(1H, dd, 1 = 8,2; 1,5 Hz), 4,81 (1H, 5), 4,61 (2H, 5),
3,69-3,57 (2H, ), 3,55-3,46 (2H, m), 3 23-3,15
(H, m), 2,04-1,90 (H, m), 1,68-1,56 (1, m),
1,15 (6H, 5).

163

Z

3
st} ;\

(/\N A

HN,_J

462,0

1H-NMR (OMS0-D6) 8: 7,82 (1H, t, J = 7,5 Hz),
7,63-7/60 (1H, m), 7,57-7,53 (2H, m), 7,34 (1H, d,
J = 10,4 Hz),.7,26-7,21 (1H, m), 7,13-7,09 (2H,
m), 7 01 (1H, d )= 11 3 Hz), 3, 75-3 43 (8H, m),
323(3H s 3, 13292(2H m),281(2H t )=
6,7 Hz).

164

Z

- ‘:\

I/ \N ‘“NHQ
O

®

476,1

1H-NMR (DMS0-D6) 8: 7,82 (1K, t, ) = 7,5 Hz),
7,59 (1H, dd, ) = 7,8; 1,7 Hz), 7,56-7,52 (2H, m),
732(1H dd, 3 = 105 14Hz),724(1H t1=7,9
He), 7,11 (2H, dd, I = 79 1,5 Ha), 7,01 (14, d, )=
11,3 Hz), 4,34-3,71 (2H, m), 3.53 (2, ) = 6,6
He), 3,23 (3H, 5), 3,12-2,94 (2H, m), 2,82 (2H, ¢, )
= 6,7 Ha), 1,99*1,91 (1H, m), 1,814,64 (1H, m),
1,56-1,41 (2H, m), 0,88-0,80 (1H, m).

165

z

=

»/
/\N

490,1

TH-NMR (DMS0-DE) 3: 7,81 (1M, €, ) = 7,5 1),
7,57-748 (3H, m), ,35-7,31 (1H, m), 7,24 (11, ,
Y= 7,9 Ha), 7,11 (2H, dd, ) = 8)1; 1,4 H2), 7,01
(1H, 4, 1 = 113 Hz), 3,92.3,62 (24, m), 356-3,41
(4H, m), 3,23 (3H, 9), 2,81 (2H, t, J = 6,7 Ha),
2,14-2.03 (1H, m), 1,91-1,49 (5H, m), 0,88-0,80
{1H, m).

166

-4

i W

cAu hinh
twong déi
isomer-B

502,0

1H-NMR (DMSO-D6) 8: 7,80 (1H, t, J = 7,6 Hz),
7,68 (1H, s), 7,60 (1H, 5), 7,53 (1H, d, ] = 7,9 Hz),
7:29 (1H,t, 1 = 5,3 Hz), 7,21 (1H, t, ) = 7,0 H2),
7115 (1H, dd, ) = 8,2, 1,5 Ha), 7,07 (1H, 4, 3 = 7,9
He), 6,95 (1H, d, J = 11,6 Hz), 4,46:3,86 (3H, m),
2,65 (2H, 5), 2,25-2,10 (2H, m), 1,74-1,48 (4H, m),
1,04 (6H, 5), 0,87 (1H, dd, 1 = 12,2; 4,6 Ha).

167

n ;\z a1 \i\ n \\\f‘\«‘

=

zi\N&NHZ

477,0

1H-NMR (DMSO-DS) &: 7,99-7,96 (1H, m), 7,80~

7,73 (2H, m), 7,69-7,67 (m ), 7,64 (1H,d, 1 =

7,9 Hz), 7,507, '46 (1H, m), 7,18-7,14 (1H, m),

4 40 (3H, d, 1 = 6,7 Ha), 3. 76-3.64 (2H, m), 3,58-
A8 (2H, m), 3,25 3,16 (1H, m), 2,08-2,04 (1H,

m), 1,78-1,74 (1H, m).

168

z

=

527,0

1H-NMR (DMS0-DB) &8: 8,14 (1H, d, J = 6,7 Hz),
7,77'7 74 (2H, m), 7,68~7,59 (3H, m), 7,45 (1H,

dd, J = 10,4; 1,5 Hz), 7,14 (1H, dd, J = 7,9 1 5
Hz), 4,64-4.60 (3H, m), 4,14-4,07 (1H, m), 2,30~
1,87 (9H, m), 1;66-1,55 (ZH, ), 0,84 {3H,t, ] =
7,3 Hz).

169

P4

521,0

1H-NMR (DMSO-D6) 8: 7,99 (1H, d,) = 4,9 Hz),
7,79-7,73 (2H, m), 7,70-7,64 (2H, m), 7,48-7;45
(1H, m), 7,16 (1H, dd, J = 8,2; 1,5 Hz), 4,91 (2H, t,
1= 5,2 Hz), 3,81 (2H,1, 1 = 5,0 Ha), 369-3,45
(4H, m), 3,18-3,16 (4H, m), 2,01-1,94 (1H, m),
1,68-1,63 (1H, m).

170

b4

=

OH

487,0

1H-NMR (DMSO-D6) : 7,75 (1H, dd, ) = 7,8; 7,2
Hz), 7/69-7,66 (1H, m), 7562 (1H, dd, J = 7,9 15
Hz), 7,51 (2H, dd, ) = 18,9, 7,6 Hz), 7,39- 7,35 (24,
m), 7,25 (1H, d, 1 = 11,3 He), 7,01 (14, dd, ) =
7/9,1)5 Hz), 6,44 (1H, dd, J = 3,1; 0,6 Hz), 4,86
(1H,t, 1 = 5,2 Hz), 4,15 (2H, 1, J = 5,3 H2), 3,69-
3,59 (4R, m), 3,54-3,47 (2H, m), 3,22-3,18 (IH,

m), 1,99-1,94 (1H, ), 1,73-1,66 (1H, m).
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34521

541,0

1H-NMR (DMSO-D6) B: 7;74 (1H, t,] = 7,5 Ha),
7,68 (1H, d, J = 7,9 Hz), 7/61:7,55 (2H, m), 7,47
(1H, 4,1 = 7,6 Hz), 7,36-7,29 (3H, m), 7,13 (1K,
dd, I = 7,9; 1,5 Hz), 6,44 (1H, d, J = 3,4 Hz), 4,62
(1H, s), 4,48 3,87 (SH, m), 2 ,19-2,14 (2H, m),
1,78-1,73 (1H, m), 1,62-1,49 (2H, m), 1,05 (6H, 5),
0,88 (1H, dd, J = 12,1, 4,7 Ha).

17221 O

z

=

II\NO,NHQ

533,0

1H-NMR (DMSO-D6) 8: 7,76 (1H, t, J = 7:6 Hz),
7,71-7,68 (1H, m), 766-9,64 (1H, m), 7,59 (1H, d,
3= 7,9 Hz), 7,38 (1H, d, J = 3,4 Hz), 7,35-7,30
(2H, m), 7 xz(m dd, J = 7,9, 1,5 Hz), 6,51 {1H, 1,
T=24 Hz). 4,70 (1H, ), 4,13 (2K, s), 3,70-3,55
(4H, m), 3,24-3,18 (1H, m), 2,01-1,99 (1H, m),
1,71-1,67 (1H; m), 1,05 (6H, 5).

1731 O

" n &
\\‘;: \;\

=

541,0

1H-NMR (DMSO-D6) &: 7;76-7,53 (5H, m), 7,50-
7,44 (1H, m), 7,35-7,28 (2H, m), 7,15-7.08 (1H,
m), 6,44 (1H, ¢, ) = 2 ,7 Hz), 4,62 (1H, s), 4,30-3,84
(3H, m), 3,78-3,59 (1H, m), 320-3,15 aH, m),
3,09-3,04 (1H, m), 2,25-1,50 (SH, m), 1,05 (6H,
dd, 1 = 12.4; 4,7 Hz).

174 | O

-4

i
htl \\

502,1

TH-NMR (DMS0-D6) 3: 7,83-7,77 (1H, m), 7,67-
7/49 (3H, m), 7,28-7,12 (3H, m), 7.09-7,05 (1H,
), 6,98-6,93 (1H, i), 4,40 (1H, d, J = 3,1 Hz),
4,11-3,72 (1H, m), 3,61-3,48 (1H, m), 3,22-3;16
(1H, m), 3,10-3,03 (1H, m), 2,66 (2H, s, 2,21-1)55
(5H, m), 1,04 (6H, s).

1751 0

P-4

3\

cau hinh
tuong dbi
isomer-B

503,0

1H-NMR (DMSO-D6) d: 7,98 (14, d, ) =152 Hz),
7,78 (1H, &, 1 = 7,5 Hz), 7,75-7,70 (1H, m), 7,63
(2H d,1=76 Hz), 7,55-7,48 (1H, m), 7:17 (IH
dd, 1 =8 2, 1,5 Hz), 4,48-3,88 (6H, m); 2,24~ 2,12
(2H, m), 1,75-1,51 (3H, m), 0,89 (1H, dd, J = 124,
4,7 He).

176 | ©

z

™ \:\

542,0

1H-NMR (DMS0-D6) 0 8,10 (1H, d, 1 = 0;9 H2),
7,80-7,74 (2H, m), 7,73-7,67 (1H, m), 7,64-7,56
(2H, m), 745 (1H, d, J = 11,0 Hz), 7,40 (1H, dd, ]
= 10,5; 1,4 Hz), 7,13 (1H, dd, ) = 7,9; 1,5 H2),
4,61 (1H, ), 4,493,89 (5H, m), 2,26-2,13 (2H, m),
1,81-1,50 (4H, m), 1,10 (6H, 5).
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LH-NMR (DMS0-06) 8: 7,97 (1H, d,J = 5,2 Hz),
7,78-7,73 (2H, m), 7,66 (2H, d, J = 7)6 Hz), 7,49
(1H, dd, J = 10,4, 1,2 Hz), 7,17 (1H, dd, J = 8,2,
1,5 Hz), 4,81 (1H, s), 4,61 (2H, s), 4/49-3,87 (3H,
m), 228-2,11 (2H, m), 1,80-1,51 (3H, m), 1,15
(6H, 5), 0,89 (1H, dd, ] = 11,7; 4,7 Hz).

178 | O

\
\z

i\ />
-

635,9

1H-NMR (DMSO-D6) &: 777 (1H, t, J = 7,5 Hz),
7,64-7,56 (4H, m), 7,51 (1H, d, } = 10,7 Hz), 7,44
(1H, d, 3 = 11,6 Hz), 7,14 (1H, d, J = 9,2 Hz), 4,64
(1H, ), 4,58 (1H, s), 4,25 (2H, 5), 4,06 (1H, 5),
2,34-1,85 (6H, m), 1,64-1,44 (2H, m), 1,16-1,15
(1H, m), 1,13-1,08 (6H, m).
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1H-NMR (DMSO-06) 8; 7,84 (1H, d, J = 5,2 Ha),
7,78 (1K, 1, 3 = 7,5 H2), 7,69-7,64 (2H, m), 7,63-
7,58 (2H, m), 7,47 (1H, d, J = 10,4 Hz), 7,13 (1H,
dd, 1= 8,2; 1,5 Ha), 4,634,57 (1H, m), 4,11-4,02
(1H, m), 2,53 (3H, 3), 2,24-1,90 (7H, m), 641,48
(24, m).
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1H-NMR (DMSO-D6) &: 7,83 (1H, d, ) = 5,5 Hz),
779 (18, 1, 3 = 7,6 Hz), 7,74 (1H, £, 1 = 6,7 H2),
7,70-7,62 (3H, m), 7,45 (1H, t, 1 = 8,0 Hz), 7,12
(1H, d, 3 = 8,9 Hz), 3,82-3,49 (5H, m), 2,53 (3H,
s), 2,20»2,1.2 (1H, m), 1,94-1,84 (1H, m).
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1H-NMR (DMS0-D8) 8: 7,80-7,73 (2H, m), 766~
7,52 (3H, m), 7,39 (1H, d, J = 10.7 Hz), 7,32 (1H,
d . J=11 3Hz), 12 (1H, dd, J = 82 1,5 Hz),
4;62*4,55 {2H, m), 4 18“4,11 (2H, m), 4 10~4,03
(1H, m), 2,47 (3H, s}, 2,35-1,84 (7H, m), 1,64-149
{2H, m), 1 10.(6H, s).
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502,0

TH-NMR (DMS0-D6) &: 7,83-7/64 (3H, m), 7,51
(1H, d, 1 = 7,3 Hz), 7,30-7,25 (1H, m), 7,21 (1H, t,
) = 7,8 Hz), 7,16 (1H, dd, J = 8,2; 1,5 H2), 7,07
(1H, dd, ) = 7,9; 1,2 Hz), 6,95 (1H, d, ] = 11,6 Ha),
4,51-3,85 (3H, m), 3,08-2,95 (1H, m), 2,65 (2H, 5),
1,82-1,68 (2H, m), 1,36-1,23 (4H, m), 1,04 (6H, 5).
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573,1

1H-NMR (DMSOD-D6) 6 7,76 (1H, t, 3 = 7,6 Hz),
7,62 (1H, dd, 3 = 7)9, 1, S Hz), 7,59 (1H, d J=79
Hz), 7,56 (1H, d, ] = 1582) 7,38(1H, d, 1= 3,1
Hz), 7,34 (1H, dd, J = 10,5; 1,4 Hz), 7.31 (1H, d ]
=58Hz), 7,13 (1H, dd, 1= 7,97 1,5 Hz}, 6,51 (1H,
tJ == 2,4 Hz), 4,70 (1H, 5), 4,59 (1H, 5), 4,13 (2H,
s), 4 09 (1H, s), 2,27-2,11 (3H m), 2,03-1; 85 (4H,
m), 1,64-1,48 (ZH m), 1,05 (6H, s).
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TH-NMR {DMS0-D6) 8: 7,79-7,72 (3H, m), 7,60-
7,53 (1H, m), 7,47 (1H, d I= 7 3 Hz), 7)37-7;28
(3H, m), 7,14-7,12 (1H, m), 5,45(1H d, =24
Hz), 4,62 tim, o), 4,53-3,89 (4H, m), 3,10-3,04
{1H, m), 2,45-2,39 (1H, m), 1,87- 1,79(1H m),
1,72-1,69 (2H, m), 1,41-1,17 (ZH, m), 1,05 (6H, s).
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1H-NMR (ODMS0-D6) &: 7,98 (1H, d, J = 5,2 Hz),
7,78 (1H, ¢, 1 = 7,5 Hz), 7,75-7,70 (1H, m), 7,63
(2H, d, 1 = 7,6 Hz), 7,55-7,48 (1H, m), 7,17 (1H,
dd, J = 8,2; 1,5 Hz), 4,48-3,88 (6H, m), 2,24-2,12
{2H, m}, 1,75-1,51 (3H, m), 0,89 (1H, dd, J = 12,1,
4,7 Hz).
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1H-NMR (DMS0-D6) 0: 8,12 (1H, s), 7,76 (1H, £,
= 7,6 Hz), 7,65-7,59 (2H, m), 7,57 (1H, d, ) = 1,2
Hz), 7,50 (1H, d, 1 = 6,1 Hz), 7,36 (1H, dd, J =
10,5; 14 Hz), 7,12 (1H, dd, J = 8,1; 1,7 Hz), 4,62
(H, s),458 ks, $), 4,41 (2H, 5), 4,06 (1H, 5),
3,72 (3H,d, 1 = 1,5 Hz), 2.30-2,18 (2H, m), 2,14-
2,08 (1H, m), 2, 00- 1,84 (3H, ™, 1,62- 1,49 (3H,
m), 1,09 (6H, <),
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5341

1H-NMR (DMS0-D6) &: 8,19 (1H, d, ) = 1,8 Ha),
7,78-7,75 (1H, m), 7,73-7,70 (1H, m), 7,66 (1H,
dd, J = 8,5 1,5 Hz), 7,62-7,58 (2H, m), 7,42-7,39
(1H, m), 7 "12'(1H, dd, 1 = 7,9 1,5 Ha), 4768 (1H,
$), 4,33 (2H, 9), 3,72-3,59 (4H, m), 3,20-3,15 (1H,
m), 2,01-1,94 (1H, m), 1,69-1,63 (1H, m), 1,10
(6H, ).
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574,1

1H-NMR (DMSO-D6) 5: 8,19 (1H, d,J = 1,8 Hz),
7,76 (1H, dd, ) = 8,1,:7,2 Hz), 7,64 (1H, dd, J =
7,9 1,5 Ha), 7,61- 7 57 (3H, m), 7,42 (1H, dd, J =
10%; 1,4 Hz), 704~ 7,11 (1H, m), 4 68 (1H, 5), 4,57
(18, 9), 4,33 (2, 5), 4,05 (1H, 9), 3,33-2,20 (2H,
m), 2,12-2,07 (1H, m), 1,97-1,83 (3H, m), 1,61-
1,48 (3H, m), 1,10 (6H, 3).
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1H-NMR (DMS0-D6) 8: 8,10 (1H, d, J = 0,9 Ha),
7,80-7)74 (2H, m), 7,73-7,67 (1H, m), 7,64-7,56
(2H, m), 7,45 (1H, d )= 11 40 Hz), 7,40 (1H dd, )

- 10,5, 1,4 Hz), 7,13 (1H, dd, J = 7,9, 1,5 Ha),
4,61 (1H, s), 4,49°3,89 (SH, m), 2,26-2,13 (2H, m),

1 81-1,50 (4H, m), 1,10 (6H, s).
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529,2

1H-NMR (DMSO-D6) 8: 7,76-7,73 (1H, m), 7,70-
7,60 (2H, m), 7,56-7,54 (1H, m), 7,47 (1H, d, I =
7,3 Hz), 7,35 (1H, d, 1 = 3,1 Hz), 7,32-7,28 (2H,
m), 7,11 (1H, d, ) = 8,2 Hz), 6,44 (14, d, ) = 3,1
Hz), 4,62 (1H, 5), 4,01 (2H, 5), 3,75-3,50 (4H, m),
1,77-1,73 (2H, m), 1,25-1,16 (3H, m), 1,05 (6H, ).
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1H-NMR (DMSO-D6) 8: 7,98-7,95 (1H, m), 7,78~
7,64 (4H, m), 7,48-7,44 (1H, m), 7,17-7,14 (1H,
m), 4,82-4,81 (1H, m), 4,63-4,60 (2H, m), 3,72-
3,50 (4H, m), 1,80-1,73 (2H, m), 1,26-1,15 (SH,
m).
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TH-NMR (OMS0-D6) 8: 7,97 (1H, 4, J = 5,2 H2),
7,78-7,73 (2H, m), 7,66 (2H, d, 1 = 7,6 Hz), 7,49
(1H, dd, J = 10,4; 1,2 Hz), 7,17 (1H, dd, J = 8,2,
1,5 Hz), 4,81 (1H, 5), 4,61 (2H, 5), 4,49-3,87 (3H,
m), 2,28-2,11 (2H, m), 1,80-1,51 (3H, m), 1,15
(6H, 5), 0,89 (1H, dd, J = 11,7, 4,7 Ha).
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502,2

1H-NMR (DMSO-D6) 8: 7,80 (1H, t, J = 7,6 Hz),
7,68 (1H, 5), 7,60 (1H, s), 7,53 (1H, d, 3 = 7,9 H),
7,29 (1H, t, ) = 5,3 Hz), 7,21 (1H,, 1 = 7,9 Ha),
7,15 (1H, dd, J = 8,2; 1,5 Hz), 7,07 (1H, d, 1 = 7,9
Hz), 6,95 (1H, d, J = 11,6 Hz), 4,46-3,86 (3H, m),
2,65 (2H, 8), 2,25-2,10 (2H, m), 1,74-1,49 (4H, m),
1,04 (6H, s), 0,87 (1H, dd, J = 12,2, 4.6 Hz).
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1H-NMR (DMSO-D6) 0: 8,09 (1H, d, ] = 0,6 Hz),
7,79-7,74 (2H, m), 7,63 (1H, dd, ) = 7,9; 1,55 Ha),
7,57-7,55 (2H, m), 7,43 (1H, d, ] = 10,7 Hz), 7,39
(1H, dd, J = 10,5; 1,4 Hz), 7,12 (1H, dd, ) = 8,2,
1,5 Hz), 4,59 (1H, 5), 4,48 (1H, 5), 4,42-4,38 (2H,
m), 4,08 (1H, s), 2,23-2,12 (3H, m), 1,98-1,87 (SH,
m), 1,62-1,51 (3H, m), 1,12 (6H, s).
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TH-NMR (DMSO-D6) 6: 8,19 (1A, d, J = 1,8 Ha),
7,79-7,75 (1H, m), 7,73-7,70 (1H, m), 7,64-7,57
(3H, m), 7,43 (1H, dd, J = 10,5; 1,4 Hz), 7,14 (1H,
dd, ) = 8,1; 1,7 Hz), 4,69 (1H, 5), 4,33-3,66 (SH,
), 2,20-2,14 (2H, m), 1,78-1,72 (1H, m), 1,65
1,50 (2H, m), 1,10 (6H, ), 0,93-0,89 (1H, m).
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559,1

1H-NMR (DM50-D6) 8: 7,76 (1H, Y, ) = 746 Hz),
7,62-7,58 (2H, m), 7;38-7,30 (4H, m), 7,14 (1H,
dd, J = 8,2} 1,5 Hz), 6,52-6,50 (1H, m), 4,71 (1H,
s), 4,44-3,93 (SH, m), 2,19-2)13 (2K, m), 1,78-1,72
(1H, m), 1,64-1,50 (2H, m), 1,04 (6H, s), 0,92-0,88
(1H, m),
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548,2

1H-NMR (DMS0-D6) &: 8,19 (1H, d, ] = 1,8 Ha),
7,79-7,69 (3H, m), 7/64-7,58 (2H, m), 7,40 (1H,
dd, 1 = 9,9;4,1 Ha), 7,12 (1H, dd, ] = 8,1} 1,7 Ha),
4,69 (1H, ), 4,33 (2H, 5), 3,75-3/64 (4H, m), 1,80
(2H, £, ] = 7,3 Hz), 1,30-1,18 (3H, m), 1,10 (6H, s).
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1H-NMR (DMSO-D6) &: 7,76 (1H, t, 1 = 7,5 Hz),
7,71-7,58 (3H, m), 7,37 (1H, d, } = 3,1 Hz), 7,31-
7,29 (1H, m), 7,12 (1H, dd, J = 8,1; 1,4 Hz), 6,56
(1H, 5), 6,52-6,50 (1H, m), 4,71 (1H, s), 413 (2H,
5), 3,74-3,63 (4H, m), 1,81-1,78 (2H, m), 1,29-1,17
(3H, m), 1,04 (6H, s).
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TH-NMR (OMS0-DE6) 3: 8,10 (1H, d, J = 3,7 Ha),
7,77-7,74 (2H, t), 7,72-7,69 (1H, m), 7,65 (1H, d,
1= 9,2 Hz), 7,58 (1H, dd, ) = 12,5; 7,9 Hz), 7,45
(1H, dd, 3 = 10,7; 4,6 Hz), 7,40-7,36 (1H, m), 7,13
7,09 (1H, m), 4,61 (1H, s), 4,25 (2H, ), 3,82-3,52
(8H, m), 2,13-2,07 (2H, m), 1,10 (6H, s).
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1H-NMR (DMSO-D6) &: 7,78-7,74 (1H, m), 7,72-
7,68 (1H, m), 7)66-7,64 (1H, m), 7,62-7,58 (1H,
m), 7,39-7,29 (3H, m), 7;14-7,10 (1H, m), 6,51
(1H, 5), 4,71 (1H, s), 4,13 (2H, 8), 3,76-3,50 (8H,
m), 2,11-2,07 (2H, m), 1,05 (6H, 5).
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1H-NMR (DMSO-D6) &: 7,82 (1H, dd, J = 7,9; 1,8
Hz), 7,77 (1H, 1, 3 = 7,5 Hz), 7,74 (1H, d, 3 = 1,8
H2), 7,61 (1H, d, 3 = 7,9 Hz), 7,38 (1H. d, 1 = 3,1
Hz), 7,34-7,29 (2H, m), 7,12 (1H, dd, ) = 7,9; 1,5
Hz), 6,52-6,50 (1H, m), 4,71 (1H, s), 4;13-4,04
(aH, m), 3,75 (2H, dd, J = 46,2, 9,9 Hz), 3,25-3,16
(2H, m), 2,86-2,81 (2H, m), 1,73-1,68 (2H, m),
1,47-1,41 (2H, m), 1,04 (6H, 5).
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1H-NMR (DMSO-D6) 8: 7,83 (1H, d, J = 5,5 Hz),
7,78 (1H, 1, ) = 7)5 Hz), 7,74-7,72 (1H, m), 7,66-
7,61 (3H, m), 7,47 (1H, dd, I = 10,5; 1,4 Hz), 7,14
{1H, dd, J = 7,9; 1,5 Hz), 4,46-3,90 (2H, m), 3,22-
3,16 (1H, m), 2,52 (3H, s}, 2,21-2,12 (2H, m),
1,78-1,72 (1H, m), 1,64-1,50 (2H, m), 0,93-0,90
{1H, m).
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1H-NMR (DMSO-D6) 8: 7,76 (1H, t, 1 = 7,5 Hz),
7,67 (1H, dd, 3 = 7,9; 1,8 Hz), 7,62-7,58 (2H, m),
7,38 (14, d, I = 3,1 Hz), 7,33 (1H, dd, 1 = 10,5,
1,4 H2), 7,30 (1H, d, 3 = 5,8 Hz), 7,12 (1H, dd, ] =
7,9; 1,5 Hz), 6,52-6,50 (1H, m), 4,70 (1H, s), 4,13
(2H, ), 3,85-3,70 (4H, m), 3,07-2,75 (6H, m), 1,05
{6H, s).
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1H-NMR (DMSO-D6) 3: 8,10 (1H, d, 1 = 0,6 Hz),
7,77-7,74 (2H, m), 7,71-7,68 (1H, m), 7,65-7,63
(1H, m), 7,57 (1H, d, J = 8.2 Hz), 7,43 (1H,d, ) =
11.0 H2), 7,37 (1H, dd, 1 = 10,5, 2,3 Hz), 7,12 (1H,
dd, 3 = 8,2; 1,5 Hz), 4,33 (1H, s), 4,24 (2H, 5),
3,68-3,60 (4H, m), 3,21-3,18 (1H, m), 2,04-1,99
(1H, m), 1,74-1,67 (1H, m), 1,38-1,30 (4H, m),
0,85 (6H,t, 1 = 7,3 Hz).
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1H-NMR (DMSO-D6) &: 8,10 (1H, d, ] = 0,6 Hz),
7,77-7,74 (2H, m), 7,63 (1H, dd, ) = 7,9; 1,8 Hz),
7,58-7,55 (2H, m), 7,44 (1H, d, J = 11,0 Hz), 7,38
(1H, dd, J = 10,7,1,2 Hz), 7,12 (1H, dd, ) = 8,1,
1,4 Hz), 4,59 (1H, 5), 4,34 (1H, 5), 4,24 (2H, s),
4,08 (1H, s}, 2,23-2,13 (3H, m), 2,02-1,88 (3H, m),
1,80-1,50 (3H, m), 1,39-1,31 (4H, m), 0,85 (6H, t,
] = 7,5 Hz).
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1H-NMR (DMSO-D6) 6: 8,10 (1H, d, ] = ;9 Hz),
7,77-7,74 (2H, m), 7,72-7,69 (1H, m), 7,62-7,56
(2H, m), 7,44 (1H, d, J = 11,0 Hz), 7,39 (1H, dd, ]
= 10,5; 1,4 Hz), 7,13 (1H, dd, = 8,23 1,5 Hz),
4,45-3,64 (6H, m), 2,19-2,13 (2H, m), 1,79-1,73
(1H, m), 1,65-1,51 (2H, m}, 1,37~1,31 {4H, m},
0,92 (1H, dd, J = 12,1, 4,1 Hz}, 0,85 (6H,t, 3= 7,3
Hz).
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TH-NMR (DMS0-D6) 8: 7,75 (1H, t, J = 7,5 Hz),
7,70 (1H, d, I = 7,9 H2), 7,61 (1H, s), 7,54 (1H, d,
= 7,9 Hz), 7,48 (1H,d, } = 7,3 Hz), 7,38 (1H, d, J
= 10,1 Hz), 7,33 (1H, d, ) = 3,1 Hz), 7,15 (1H, d, ]
= 11,0 Hz), 7,12 (1H, d, J = 8,9 H2), 6,43 (1H, d, J
= 2,7 Hz), 4,79 (2H, 5), 4,46-3,48 (3H, m), 2,24-
2,05 (2H, m), 1,80-1,76 (1H, m), 1,69-1,64 (1H,

m), 1,57-1,53 (1H, m), 1,06-1,01 (1H, m).
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1H-NMR (DMSO-D8) &: 7,80 (1H, t, 1 = 7,5 Ha),
7,71-7,68 (1H, m), 7,61-7,58 (1H, m), 7,53 (1H, 4,
1= 7,9 Hz), 7,37 (1H, dd, J = 10,5, 1.4 Hz), 7,26
(1H, t, ) = 7,9 Hz), 7,14-711 (2H, m), 7,03 (1H, d,
1 = 11,3 Hz), 4,43-3,57 (SH, m), 2,19-2,13 (2H,
m), 1,78-1,72 (1H, m), 1,59-1,50 (2H, m), 0,90
(1H, dd, J = 11,9:4,3 Hz):
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1H-NMR (DMSO-D6) 8: 8,10 (1H, d, 1 = 6,1 Hz),
7,74-7,69 (2H, m), 7,63-7,59 (2H, m), 7,44 (1H, d,
= 10,4 Hz), 7,11 (1H, dd, J = 7,9; 1,5 Hz), 4,78
(2H, 5), 4,71 (1H, 5), 4/41-3,56 (3H, m), 2,18-2/10
(2H, m), 1,75-1,68 (1H, m), 1,60-1,54 (1H, m),
1;51-1,46 (1H, m), 1,13 (6H, 5), 0,86 (1H,dd, J =
12,1; 4,7 Hz).
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TH-NMR (DMSO-D6) 8: 8,10 (1H, d,J = 6,1 Hz),
7,73-7,68 (2H, m), 7,65-7,61 (2H, m), 7,43-7,40
(1H, m), 7,10 (1H, dd, J = 8,1; 1,4 Hz), 4,78 (2H,
$), 471 (1H, 5), 3,65-3,46 (4H, m), 3,24-3,23 (1H,
m), 1,98-1,93 (1H, m), 1,63-1,59 (1H, m), 1,13
(6H, ).
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1H-NMR (DMSO-D6) o: 8,10 (1H, d, J = 6,1 Hz),
7,71 (1H, t, 1 = 7/5 Hz), 7,62-7,60 (2H, m), 7,55
(1H, s), 7,42 (1H, dd, ) = 10,5; 1,4 Hz), 7,10 (1H,
dd, 1 = 7,9; 1,5 Ha), 4,77 (2H, 5), 4,70 (1H, s, 4,53
(1H, s), 4,01 (1H, 5), 2,22-2,04 (3H, m), 1,92-1,80
(3H, m), 1,56-1,45 (3H, m), 1,12 (6H, s).
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586,22

1H-NMR (DMSO-D6) &: 8,10 (1H, d, ) = 743 Hz),
7,76-7,70 (2H, m), 7,63-7,58 (2H, m), 7)48 (1H, d,
J = 10,7 Hz), 7,41 (1K, d, J = 104 Hz), 7,12 (1H,
dd, J = 7,9;1,5 Hz), 4,67 (1H, s), 4,46:3,50 (SH,
m), 2,21-2;12 (2H, m), 1,80-1,74 (1H, m), 1,66~
1,60 (1H, m), 1,56-1,51 (1H, m), 1,11 (6H, s),
0,98-0,93 (1H, m).
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577,3

579,2

1H-NMR (DMS0-D6) &: 8,14 (1H, d, J = 6,1 Hz),
7,78-7,73 (2H, m), 7,68-763 (2H, m), 7,48 (1H, d,
1 = 9,2 Hz), 7,15 (1H, dd, 1 = 8,1; 1,1 H2), 4,81
(2H, 5), 4,75 (1H, 5), 4.45-3.82 (3H, m), 2,22-2,12
(2H, m), 1,79-1,73 (1H, m), 1,64-1,59 (1H, m),
1,55-1,50 (1H, m), 1,17 (6H, ), 0,91 (1H, dd, ] =
11,7; 4,4 Hz).
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589,3

1H-NMR (DMS0-D6) 0: 7,97 (iH, d, J = 5,2 Hz),
7,79-7,72 (2H, m), 7,66-7/63 (2H, m), 7,49 (1H,
dd, J = 10,4; 1,2 Hz), 7,17 (1H, dd, I = 7,9; 1,5
Hz), 4,61 (2H, ), 4/45 (1H, $), 4,33-3,50 (3H, m),
2;21-2,15 (2H, m), 1,79-1,72 (1H, m), 1,64-1,50
(2H, m), 1,44-1,35 (4H, m), 0,91-0,87 (7H, m),
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563,3

TH-NMR (DMSO-D6) : 7,97 (1H, d, ) = 4,9 Hz),
7,78-7,72 (2H, m), 7,68 (1H, d, J = 8.2 Hz), 7,64
(1H,d, J = 746 Hz), 747 (1H,d, ) = 10.4 Hz), 7,15
(1H, dd, J = 7,9, 1,5 Hz), 4,61 (2H, 5), 4,46 (1H, 8),
3,67-3,43 (4H, m), 3,22-3,16 (1H, m), 2,04-1,90
(1H, m), 1,70-1,62 (1H, m), 1,44-1,35 (4H, m),
0,89 (6H, t, 1 = 7,5 Hz).
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603,3

1H-NMR (DMSO-D6) 0: 7,97 (1H, 4,3 = 5,2 Hz),
7,77 (1K, t, ) = 7,5 Ha), 7/67-7,59 (3H, m), 7,48
(1H,d, ) = 11,3 Hz), 7,16 (1H, d, J = 8,9 Hz), 4,61
(2H, 9), 4,58 (1H, 5), 446 (1H, 5), 4,05 (1H, ),
2,33-2,20 (2H, m), 2,12-2,07 (1H, m), 1,96-1,84
(3H, m), 1,51-1,49 (3H, m), 1,42-1,37 (4H, m),

0,89 {6H, t, ] = 7,3 Hz).
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589,3

1H-NMR (DMSO-D6) 8: 7,97 (1H, d, ) = 5,2 Ha),
7,79-7,72 (2H, m), 7,66-2,63 (2H, m), 7/49 (1H,
dd, ) = 10,4; 1,2 Hz), 7,17 (1H, dd, = 7,9: 1,5
Hz), 461 (2H, 5), 4,45 (IH, 5), 4,33-3,50 (3H, m),
2,21-2,15 (2H, m), 1,79-1,72 (1H, m), 1,64-1,50
(2H, m), 1,44-1,35 (4H, m), 0,91-0,87 (7H, m),
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607,2

1H-NMR (DMSO-D6) 8: 8,14 (1H, d, J = 6,1 Hz),
7,79-7,72 (2H, m), 7,67-7,63 (2H, m), 7,50-7,48
(1H, m), 7,15 (1H, dd, J = 7,9; 1,5 Hz), 4,81 (2H,
s), 4,45-3,92 (4H, m), 2,22-2,13 (2H, m), 1,79-1,73
(1H, m), 1,64-1,59 (1H, m), 1,55-1,37 (SH, m),
0,93-0,87 (7H, m).
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5792
581,3

1H-NMR (DMSO-D6) 5: 8,14 (IH, d, 1 = 55 Hz),
7,78-7,72 (2H, m), 7,68 (1H, d, ] = 7.9 Hz), 7,65
(1H, 4,1 = 7,9 Hz), 7,47 (1H, dd, J = 10,4, 3,7 Ha),
7,14 (1H, d, = 7,9 Hz), 4,82 (2H, ), 4,37 (1H, 5),
3,69-349 (4H, m), 3,23-3,20 (1H, m), 2,06-1,97
(14, m), 1,75-1,67 (1H, m), 1,52-1,35 (4H, m),
0,90 (6H, t,J = 7,3 Ha).
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619,3
621,2

1H-NMR (DMS0-D6) 0: 8,14 (1H, d, J = 6,1 Hz),

7,78-7,74 (1H, m), 7,68-7,59 (3H, m), 7,50-7,47
(1H, m), 7,14 (1H, dd, J = 7,9; 1,5 Hz), 4,82 (2H,
s), 4,60 (1H, 5), 4,37 (1H, 5), 4,07 (1H, s}, 2,24-

2,13 (3H, m), 2,02-1,88 (3H, m), 1,63-1,38 (7H,
m), 0,90 (6H, t, J = 7,5 Hz).
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605,2
607,2

1H-NMR (DM50-D6) 6: 8,14 (IH, d, J = 6,1 Hz),
7,79-7,72 (2, m), 7,67-7,63 (2H, m), 7,50-7,48
(1H, m), 7,15 (1H, dd, J = 7,9 1,5 Hz), 4,81 (2H,
s), 4,45-3,92 (4H, m), 2,22-2,13 (2H, m), 1,79-1,73
(1H, m), 1,64-1,59 (1H, m), 1,55-1,37 (SH, m),
0,93-0,87 (7H, m).

22| 0

2z

=

«NHz
)

céu hinh tuong
dbi isome-X

585,3

1H-NMR (DMSO-D6) b: 7,99 (1H, ), 7,94 (1H,d, J
= 7,6 Hz), 7,76-7,68 (2H, m), 7,62-7,58 (2H, m),
7,46 (1H,d, J = 11,3 Hz), 7,34 (1H, 4, ] = 5,3 Hz),
7,11 (1H, dd, ) = 7,9; 1,5 Hz), 4,73 (1H, 5), 4,44-
3,51 (SH, m), 2,21-2,13 (2H, m), 1,78-1,72 (1H,
m), 1,60-1,50 (2H, m), 1,06 (6H, s), 0,89 (1H, dd, J
= 12,1; 4,4 Hz).

231 0

z

W - i\\ - ;\

\ 7/

l/

=
-

o NH,

céu hinh tvong
ddi isome-X

528,2

1H-NMR (DMSO-D6) 8: 8,16 (1H, d, J = 7,3 Hz),
7,77-7;70 (2H, m), 7,62-7,60 (1H, m), 7,57 (1H, d,
1= 7,9 Hz), 7,43 (2H, d, } = 10,4 Hz), 7,09 (1R,
dd, J = 7,9; 1,5 Hz), 4,44-3,50 (6H, m), 2,19-2,14
(2H, m), 1,79-1,74 (1H, m), 1,64-1,59 (1H, m),
1,55-1,50 (1H, m), 0;94-0,90 (1H, m).
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527,2

1H-NMR (DMSO-D6) &: 8.07 (1H, 5), 7,96 (1H, d, ]
= 7,3 Hz), 7,77-7,69 (2H, m), 7,62-7,55 (2H, m),
7,41 (1H, dd, ) = 10,5; 1,4 Hz), 7,36 (1H, d, ) =
10,7 Hz), 7,10 (1H, dd, 1 = 8,2; 1,5 Hz), 4,44-3,51
(6H, m), 2,20-2,13 (2H, m), 1,79-1,73 (1H, m),
1,60-1,50 (2H, m), 0,91 (1H, dd, J = 12,2; 4,6 Hz),

2251 0

z

NH;
Q)

céu hinh tuong
déi raxemat

570,3

1H-NMR (DMSO-D6) &: 8,10 (1H, d, 1 = 0,9 Hz),
7,77-7,74 (2H, m), 7,72-7,69 (1H, m), 7,62-7,56
(2H, m), 7,44 (1H, d, J = 11.0 Hz), 7,39 (1H, dd, )
= 10,5; 1,4 Hz), 7,13 (IH, dd, J = 8,2; 1,5 Ha),
4,45-3,/64 (6H, m), 2,19-2,13 (2H, m), 1,79-1,73
(1H, m), 1,65-1,51 (2H, m), 1,37-1,31 (4H, m),
092 (1H, dd, J = 121; 4,1 Hz), 0,85 (6H, t, ) = 7,3

Hz).
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544,3

1H-NMR (DMSO-D6) 8: 7,83-7,80 (1H, m), 7,70-
7/67 (1H, m), 7,61-7,58 (1H, m), 7,53 (1H, d, ) =
7,9 Hz), 7/41-7,38 (1H, m), 7,28 ({H,d,3 =67
Hz), 743 (1H, d, 3 = 7,9 Hz), 7,02 (1H, d, = 10,1
Hz), 5,30 (1H, d, J = 89 Hz), 4,99-4,87 (2H, m),
4/44-3,53 (4H, m), 2,21-2,11 (2H, m), 1,92-1,88
(1H, m), 1,77-1,49 (4H, m), 1,23-1,18 (6H, i
0,88 (1H, dd, J = 12,1,4,7 Hz).
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5182

1H-NMR (DMSO-D6) 0: 7,83-7,80 (1H, m), 7,70-
7,67 (1H, m), 7,64-7,62 (1H, m), 7,52 (1H, dd, ] =
7,9: 2,1 Hz), 7,37 (1H, d, I = 9,5 Hz), 7,29 (1H, d,
3 = 6,4 Hz), 7,11 (1H, dd, J = 7,9; 1,5 Hz), 7,01
(1H, d, 1 = 9,8 Hz), 5,30 (1H, d, J = 7,3 Hz), 4,99
4,88 (2H, m), 4,35-4,33 (1H, m), 3,67-3,50 (4H,
m), 317-3,12 (1H, m), 2,01-1,88 (2H, m), 1,71-
1,62 (2H, m), 1,22-1,19 (6H, m).
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557,2

1H-NMR (DMSO-D6) &: 7,87 (1H, 4, ] = 1 Hz),
7,79-7,68 (2H, m), 7,65-7/56 (2H, m), 746 (1H, 4,
)= 104 H2), 7,15 (1H, dd, I = 8,2 1,5 Ha), 4,78
(1H, ), 4,69 (2H, 5), 4,49-3,87 (3H, m), 2149 (3H,
$), 2,24-2,11 (2H, m), 1,81-1,48 (3H, m), 1,20 (6H,
9. 0,90 (1H, dd, J = 12,2; 4,3 Ha).
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1H-NMR (DMSO-D6) 6: 7,81-7,62 (6H, m), 7,44
(1H, d, J = 8,9 Hz), 7,16-7,13 (1H, m), 4,70 (1H,
), 3,73-3,51 (SH, ), 3,03 (2H, ), 2,03-1,93 (1H,
m), 1,70-1,61 (14, m), 1,18 (6H, 5).
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526,2

TH-NMR (DMS0-06) 6: 8,34 (2H, 5), 7,76 (1H, ¢, J
= 7,5 Hz), 7,53 (3H, dd, J = 15,4; 7,5 Hz), 7,40
(1H, d,) = 10,4 H2), 7,34 (1H, d, ] = 3,1 Hz), 7,24
(1H, s), 7,14 (2H, dd, J = 12,8, 6,1 Hz), 6,47 (1H,
d, J = 3,4 Ha), 4,76 (2H, 5), 4/45-3,94 (3H, m),
2,26-2,14 (2H, m), 1,82-1,70 (1H, m), 1,66-1,46
(2H, m), 0,90 (1H, dd, J = 12,2, 4,6 Hz).
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{H-NMR (DMSO-DE) 6: 8,03 (1H, d, J = 4,6 Hz),
7,91 (1H, d, ] = 7,0 Hz), 76 (14,1, = 7,5 Hz),
7,56-7,48 (2H, m), 7 ,47-7,38 (2H, m), 7,34 (1H, d,
3= 3,1 Hz), 7,20-7,09 (2H, m), 6,47 (1H, d, ) = 27
Hz), 4,75 (2H, 5), 4,48-3,92 (3H, ), 2,61 (3H, d, )
= 4,6 Hz), 2,26-2,13 (2H, m), 1,82-1,72 (1H, m),
1,68-1,46 (3H, m), 0,90 (1H, dd, I = 12,15 4.4 Hz).
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554,2

1H-NMR (DMSO-D6) &: 7,93 (1H, t, 1 = 4,1 Hz),
7,77 (1H,4,1 = 7,6 Hz), 7,53 (2H, dd, J = 19,1, 7,5
Hz), 747 (14, d, ) = 7,9 Hz), 7,39 (1H, d, I = 10,4
Hz), 7,27 (1H, d, J = 3,1 Hz), 7,15 (2H, &t, J =
13,2; 6,0 Hz), 6.46 (1H, d, J = 3.4 Hz), 5,11 (2H,
s), 4,46-3,87 (3H, m), 3,08 (3H, d, J = 12,2 Ha),
2,85 (3H, ’9. 2,25-2,15 (2H, m), 1,82-1,71 (1H, m),
1,67-1,50 (2H, m), 0,95-0,87 (1H, m).
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487,2

1H-NMR (DMSO-D6) &: 7,83 (1H, dd, ) = 23,7: 7,2
Hz), 7,72-7,56 (1H, m), 7.52 (1H,t, 1 = 7,5 Hz),
7,33 (3H, ddd, J = 33,5, 19,8, 8,0 Hz), 7,05 (3H,
dq, J = 53,3; 15,3 Hz), 4,40-3,87 (3H, m), 3,01
(2H, 5), 2,22-2,14 (2H, m), 1,83-1,57 (3H, m),
0,91-0,85 (1H, m).
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504,2

1H-NMR (OMSO-D6) 0: 7,83-7,79 (2H, m), 7,56-
7,45 (2H, m), 7,38 (1H, d, J ='10,7 Hz), 7,27 (1H,
t,J =79 Hz), 7,12 (2H,td, ] = 91;3,7 Hz), 7,00
(1H, 4,1 = 11,0 Hz), 4,45-4,07 (3H, m), 3,02 (2H,
$), 2,58 (3H, 4,1 = 4 s Hz), 2,21-2,15 (2, m),
1,79-1,72 (1H, m), 1, '64- -1,51 (2H, m), 0,93-0,85

(1H, m).
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515,2

1H-NMR (DMSO-D6) 8: 7,96-7,91 (1H, m), 7,82
(1H,t,) = 7,6 Hz), 7,54 (1H, d, 1 = 7,9 Hz), 7A9-
7,44 (1H, m), 7,35 (IH, d, J = 10,7 H2), 7,27 (1H,
t,J = 7,9 Hz), 7,15 (1H, dd, J = 8,2; 1,5 Hz), 7,08
(1H, d, 1 = 7,6 Hz), 6,97 (1H, d, ) = 11,3 Hz), 4,47-
3,89 (3H, m), 3,72 (2H, 5), 3,00 (3H, 5), 2,84 (3H,
53, 2,22-2,13 (2H, m), 1,79-1,72 (1H, m), 1,67-1,48
(2H, m), 0,89 (1H, 5).
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526,2

1H-NMR {DMSO-D6) 8: 8;14 (1H, d, J = 76 Hz),
801 (1H, s}, 7,76 (1H, t, } = 7.6 Hz), 7,72-7,69
(1H; m), 7,60 (1H, s), 7,56 (1K, 4, J = 7,9 Hz), 7,40
(1H,d, ] = 10,4 Hz), 7,30 (1H, d, I = lO,? Hz),
7,11 (1H,dd, 1= 7,9, 1, 5 Hz), 4,46-3,93 (3H, m),
3,77 (3H, s}, 2,25-2,14 (2H m}, 1,81-1,72 {1H, m),
1,67-1.49 (2H, m), 0,93-0,86 (1H, m).
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540,2

1H-NMR (DMSO-D6) &: 8,13 (1H, d, J = 7/6 Hz),
7,94 (1H, 5), 7,92-7,89 (1H, m), 7,78-7,55 (4H, m),
7,39 (1H, d,) = 9,2 Kz), 7,30 (1H, d, J = 10,7 Ha),
7,12 (1H, d, 1 = 7,9 Hz), 447-3,91 (3H, m), 3,77
GH, s), 2,76 (3H, d, 1 = 46 Hz), 2,23-2,15 (2H,
m), 1,80-1,74 (1H, m), 1,66-1,50 (2H, ), 0,90
(1H, dd, J = 12,1; 4,7 Hz).
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TH-NMR (DMSO-D6) &: 7,83 (1H, 5), 7,80-7,75 (2H,
m), 7,73-7/68 (1H, m), 7,57 (2H, 1, ) = 18,3 H2),
7,40 (1H, dd, J = 10,7, 1,5 Hz), 7,32 (1H,d, ) =
11,0 Ha), 7,11 (1H, dd, = 79, 1,5 Hz), 4,48-3,92
(3H, m), 3,80 (3K, d, J = 7,0 Hz), 3,06 (6H, 5),
2,25-2,14 (2H, m), 1,80-1,70 (1H, m), 1,65-1,48
(2H, m), 0,90 (1H, t, J = 8,4 Hz).
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531,1

1H-NMR (DMSO-D6) 5: 7,87 (1H, d, J = 6,7 Hz),
7,80-7,64 (3H, m), 7,58 (1M, d, 3 = 7,9 Hz), 7,44
{1H, d J=104Hz),713(1H dd, 3—82 1,5 Hz),
4,78 (1H, s), 469 (2H, s), 3,75-3,58 (SH m), 2,49
(3H¢ s), 2,04-1,93 (1H, m), 1,74-1,64 (1H, m), 1,20
(6H, s).
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571,2

1H-NMR (DMSO-D6) &: 7,87 (1H, d, J = 6,7 Hz),
775(1H t, ) =7,5Hz), 7,63 (1H, d, J==73HZ)

7, 60 7,55 (2H, m), 7,45 (1H,d, I = 10,4 Hz), 7,14
(1H, &3 = 7,8 Ha), 4)78 (1H, 5), 4,69 (2H, 5), 4,64-
4,56 (1H, m), 4,11-4,04 (1H, m), 249 (3H, 5),
2,34-2,20 (2H, m), 2,13-2,06 (1H, m), 1,99-1,85
(3H, m), 1,66-1,47 (3H, m), 1,20 (6H, 5).
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557,2

TH-NMR (DMS0-D6) o: 7,87 (1H, d, J = 6,1 Hz),
7,79-7,68 (2H, m), 7,65-7,56 (2K, m), 7,46 (1H, d,
1= 10,4 Hz), 7,15 (1H, dd, 1 = 8,2; 1,5 Hz), 4,78
(1H, 5), 4,69 (2H, s), 4,49-3,87 (3H, m), 2,49 (3H,
s), 2,24-2,11 (2H, m), 1,81-1,48 (3H, m), 1,20 (6H,
$), 0,90 (1H, dd, J = 12,2; 4,3 Hz).
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527,1

1H-NMR (DMSO-D6) 8: 8,07 (1H, 5), 7,96 (iH, d, J
= 7,3 Ha), 7,77-7,69 (2H, m), 7,62-7,55 (2H, m),
7A1(1H, dd, ) = 10,5; 1,4 Hz), 7,36 (1H, d, J =
10.7 Hz), 7,10 (1H, dd, J = 8,2; 1 5 Hz), 4,44-3,51
(6H, m), 2,20-2,13 (2H, m), 1,79-1,73 (H, m),
1,60-1,50 (2H, m), 0,91 (1H, dd, I = 12,2:4,6 Hz).
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540,3

{H-NFIR (DMSO-D6) &: 8,13 (1H, d, J = 7,6 Hz),
7,94 (1H, s), 7.92-7.89 (1H, m), 7,78-7,55 (4H, m),
7,39 (1H,d, 3 = 9,2 Hz), 7,30 (1H, 4, ) = 10,7 Ha),
7,12 (1H, d, J = 7,9 Hz), 4,47-3,91 (3H, m), 3,77
(3H, 5), 2,76 (3H, d, J = 4,6 Hz), 2,23-2,15 (2H,
m), 1,80-1,74 (1H, m), 1,66-1,50 {2H, m), 0,90

(1H, dd, 3 = 12,1, 4,7 Hz).
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554,2

1H-NMR (DMSO0-D6) 5: 7 83 (1H, s), 7,80-7,75 (2H,
m), 7,73-7,68 (1H, m), 7,57 (2H,t, ) = 18,3 H),
7,40 (1H, dd, ] = 10 71 5 Hz), 7,32 (i4,4d,) =
110Hz),7 11 (1H, dd J=== 7,9, 15Hz),448 3,92
(BH m), 3,80 (B3H,d, )= 7.0 Hz), 3,06 (6H, s),

2 25-2,14 (2H, m), 1,80-1,70 {1H, m}), 1,65-1,48
(ZH m), ;90 (1H, t, ) = ,4 Hz).
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cau hinh twong
dbi raxemat

4 NHZ

526,3

1H-NMR (DM50-D6) 0: 8.14 (1H, d, 1 = 7,6 Hz),
801 (1H, s), 7,76 (1H, ¥, ) = 7,6 Ha), 7,72-7,69
(1M, m), 7,60 (1H, 5), 7,56 (1H, d, I = 7,9 Hz), 7,40
(1, d, = 10,4 Hz), 7,30 (1H, d, ) = 10,7 Ha),
7,11 (1H, dd, J = 7,9:1,5 Ha), 4,46-3,93 (3H, m),
3,77 (3H, s), 2,25-2,14 (2H, m), 1,81-1,72 (1H, m),
1,67-1,49 (2H, m), 0,93-0,86 (1H, m).

2461 O

z

oNHy
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céu hinh tyong
doi isome-X

/] N

59343

TH-NMR (DMSO-D6) 8: 840 (1H, d, ) = 6,1 Hz),
7,80-762 (SH, m), 7,51-7,42 (1H, m); 7,15 (1H,
dd, 1 = 8,1; 1,4 Hz), 5,03 (1H, 5), 4,75 (2H, 5),
4/48-3,87 (3H, m), 2,27-2,12 (2H, m), 1,81-1,72
(1H, m), 1,68-1;50 (2H, m), 1,16 (6H, 5), 0,91-0,86
{1H, m).
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d6i isome-X

i

5683

1H-NMR (DMSO-D6) &: 8,55 (1H, d, 1 = 6;7 Hz),
7,80-7,67 (4H, m), 7,53 (1H, d, J = 9,2 Hz), 7,19
(1H, dd, 3 = 8,2; 1,5 Hz), 4,83 (1H, 5), 4,73 {2H, s},
4,52-3,87 (3H, m), 2,29-2,10 (2H, m), 1,83~1,72
(1K, m), 1,69-1,49 (2H, m), 1,22 (6H, 5, 0,95-0,86
(1H, m).

F248 1 O

z

i ~N NH;,

567,3

1H-NMR (DMS0-D6) &: 8,40 (1H, d, J = 5,5 Hz),
7,87-7,62.(5H, m), 7)43 (1H, d, ) = 10,4 Hz), 7,14
(1H, dd, ] = 8,1; 1,4 Hz), 5,03 (1H, s), 4,75 (2H, 5),
3,79-3,60 (SH, m), 2,06-1,92 (1H, m), 1,75-1,62
(1H, m), 1,17 (6H, 5).

2491 O
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542,3

TH-NMR (DMS0-D6) 5: 8,56 (1H, d, J = 6,4 Hz),
7483-7,66 (4H, m), 7,51 (1H, d, ) = 10,4 Hz), 7,22-
7,14 (1H, m), 4,83 (1H, 5), 4,73 (2H, s), 3,80-3,60
(5H, m), 2,06-1,92 (1H, m), 1,77-1,59 (1K, m),
1,22 (6H, s).

2501 O

Z

i "@'NH;

607,3

TH-NMR (DMS0-D6) 8: 841 (1H, d, J = 6,1 Hz),
7,89-7,59 (5H, m), 745 (1H, d, J = 10,4 Hz), 7,15
(1H, dd, J = 7,9; 1,5 Hz), 5,03 (1H, 5), 4,75 (2H, 5),

64-4,56 (1H, m), 4,11-4,02 (1H, m), 2,33-184
(6H, m), 1,66-1,46 (3H, m), 1,17 (6H, s).

2511 O

h:

=

i "NHz

5823

1H-NMR (DMSO-D6) 8: 8,56 (1H, d, J = 644 Hz),
7;84-7,76 (1H, m), 7,68 (2H, s}, 7,61 (1H, s), 7,52
(1H, d, 3 = 10,4 Hz), 7,19 (1H, dd, ] = 8,13 1,4 H),
4,83 (1M, 5), 4,73 (2H, 5), 4,63-4,55 (1H, m), 4,11
4,02 (1H, m), 2,33-1,82 (6H, m), 1,65-1,46 (3H,
m), 1,22 (6H, s).
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A~ NH;
”@

cau hinh tuwong
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593,3

1H-NMR (DMSO-D6) 8: 8,40 (1H, d, J = 6,1 Hz),
7,80-7,62 (5H, m), 7,51-7,42 (1K, m), 7,15 (1H,
dd, J = 8,1, 1,4 Hz), 5,03 (1H, s), 4,75 (2H, s5),
4,48‘3,87 (3H, m), 2,27-2,12 (2H, m}, 1,81-1,72
(1H, m), 1,68-1,50 (2H, m), 1,16 (6H, s), 0,91-0,86
{1H, m).
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568,3 |,

1H-NMR (DMSO-D6) &: 8,55 (1H, d, J = 6,7 Hz),
7/80-7,67 (4H, m), 7,53 (1H, d, } = 9.2 Hz), 749
(1H, dd, 3 ='8,2; 1,5 Hz), 4,83 (1H, 5), 4,73 (2H, 5),
4,52-3,87 (3H m), 2, 29~2 10 (2H, m), 1,83-1,72
{1H, m), 1, 69-1,49 (ZH m), 1,22 {6H, s}, 0,95- 0 86
(1H, m).
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Bang 28
NH HO 1H-NMR (DMSO-D6) 3: 7,96 (1H, d, 1 = 5,5 Hz),
2N N F F\O 7,83-7)61 (4H, m), 7,50 (1H, d, J = 10.4 Hz), 7,17
54| O R F. AN 573,2 |(1H, d, 1= 7,9 Hz), 5,43 (1H, 5), 4,78 (2H, 5), 4,49-
gau hinh tuang ; N 3,87 (3H, m), 2,21-1,96 (6H, m), 1,82-1,50 (SH,
i F doi isome-X P 7 ] '
JONF N m), 0,99-079 (1H, m).
HO 1H-NMR (DMS0-D6) &: 796 (1H, d, ] = 49 Hz),
ZN WK ” F F\O 7,81-7,72 (2H, m), 7,70-7,63 (2H, m), 7,48 (1H, d,
255| 0 7 2 ( N F N, 547,3 )= 10,7 Hz), 746 (1H, d, J = 85 Hz), 5,43 (1H, 5),
Pr N 4478 (2H, $), 3,75-359 (SH, m), 2/26-2,17 (2H, m),
" N 2,04-1,91 (3H, m), 1,77-1459 (3H, m).
HO, 1H-NMR (DMSO-DE) &: 7,97 (1H, d, J = 5,2 Hz),
N PO 7,77 (1H, t, 3 = 7;5 Hz), 7,69-7,63 (2H, m), 7,59
256 | 0 /@\/ 1~ NHp | F N, 587,2 |(1H, 5), 7,49 (1H, d, T = 10,7 H), 7,17 (1K, d, ] =
: P F N 8,5 Hz), 5,44 (1H, s), 4,78 (2H, s), 4,62-4,55 (1H,
i N m), 4,07-4,01 (1H, m), 2,32-1,50 (15H, m).
RH; HO TH-NMR (DMSO-D6) b: 8,14 (1H, d, ] = 5,8 Hz),
N il-@ cl F@ sao |7/79°7/63 (4H, m), 7,50 (1H. d, J = 9,8 Ha), 7,16
57| 0 J::E/ e K N sgi(desasmxxmuaﬂAﬁumtnxw-
p £ | ddiisome-X , N 14 13,87 (3H, m), 2,25-1,97 (6H, m), 1,76-1,50 (SH,
U N m), 0,95-0,83 (1H, m).
HO TH-NMR (DMS0-D6) 5: 8,14 (1H, d,J = 6,4 Hz),
2N cl RO 7,78-7,73 (2H, m), 7,71-7,64 (2H, m), 747 (1H, d,
258 | 0 HeN"'( :N"” PN 563,2 1’2 9,8 Hz), 7,14 (1H, d, ) = 8,2 Hz), 5,38 (1H, 5),
" . TN 565:2 1467 (2H, 5), 3,68-3,59 (SH, m), 2/31-2,21 (2H, m),
xRN 2,10-1,93 (3H, m), 1,76-1;55 (3H, m).
HO. TH-NMR (DMSO-D6) &; 8,14 {1H, d, I = 5,8 Ha),
N ci RO 7477 (1H, t, 3 = 7,6 Hz), 7,69-7,59 (3H, m), 7)49
259 | 0 ”—G‘WNH’ F N 6032 |(1H, d, ) = 10,4 Hz), 7,15 (1H, d, J = 8,2 Hz), 5,38
p . N 6052 |(1H, 5), 4,97 (2H, 5), 4,63-4,57 (1H, m), 4,08-4,02
I (1H, m), 2,33-1,47 (15H, m).
o oNH; e HO 1H-NMR (DMSO-D6) &: 8/40 (1H, d, J = 5,8 Hz),
ZN Il@ RO 7,85-7,59 (5H, m), 7,47 (1H, d, J = 10,4 Hz), 7,15
20| o S F N 605,2 |(1H, d, ) = 7,9 Hz), 5,77 (1H, 5), 4,92 (2H, 5), 4,50-
. cu hinh tvong N 3,89 (3H, m), 2,17-1,45 (11H, m), 0,90 (1H, dd, J =
i F dbi isome-X N . [
0 12,144 Hz).
£, F HO TH-NMR (DMSO-D6) 8: 8,40 (1H, d, J = 5,2 Hz),
2N P rAO 7,82-7,62 (SH, m), 7,44 (1H, d, J = 10.7 Hz), 7,14
%1 0 @\/ ~N \_f N I NG NG 579,3 |(IH, d. 3 = 79 H2), 5,77 (1K, 5), 492 (2H, ), 3,63-
I~ 3,39 (SH, m), 2,21-1.66 (8H, m).
" F S 3 7 A
" N
£ F HO TH-NMR (DMSO-D6) 3: 8,40 (1H, d, ] = &1 Hz),
2N p - ,)Q 7,84-7,59 (SH, m), 7,46 (1H, d, J = 10,7 Hz), 7,15
2621 0 “ i ”"@"N"b F. NN 619,3 (1H,4dd, J = 8,1; 1,4 Hz), 5,78 (1H, 5), 4,92 (2H, ),
1NN S [N 4,65-4,54 (1H, m), 4,11-4,02 (1H, m), 2,29-1,47
I X N (15H, m).
“NH; HO. 1H-NMR (DMSO-D6) 0: 8,40 (1H, d, ] = 5,8 Hz),
FoF
/ N 11~@ /,\O 7,85-7,59 (SH, m), 7,47 (1H, d, ) = 10,4 Hz), 7,15
63| O I X . ‘/ E N 605,2 (i1H,d, 1 = 779 Hz), 5/77 {1H, s), 4,92 (2H, s), 4,50~
P L £ Céy hinh twong :N / 3,89 (3H, m), 2,17-1,45 (114, m), 0,90 (1H, dd, J =
doi raxemat " v’_% 1) 4} 4 Hz).
WNH; tio 1H-NMR (DMS0-D6) &: 8,54 (1H, d, ] = 6,7 Ha),
N ,,@ N 7,91-7,38 (SH, m), 7,19 (1H, dd, ) = 7,9, 1,5 H2),
2641 0 @\/ . P o 580,2 |56 (1H, 5), 489 (2H, 5), 4,47-3,88 (3H, m), 2,27-
p " g%:]lls*n;r:‘l et_L;(o'ng N 1,48 (11H, m), 0/96-0,85 (1H, m).
I N

-205-




34521

Béang 29
N 1o 1H-NMR (DMSO-D6) 3: 8,55 (1H, d, J = 6,4 Hz),
N i /)Q 7,80-7,68 (4H, m), 7/57-7,49 (1H, m), 7,18 (1H,
265 /@ ff~NQ»‘NHz Fo A 54,2 |dd, ) = 8L 1,4 H2), 555 (1M, 5), 489 (2H. 3),
p . N 3,67-3,46 (5H, m), 2,26-1,67 (8H, m).
" N
o 1H-NMR (DMSO-D6) : 8,55 (1H, d, J = 6,4 Hz),
N ) it /)O 7,78 (1M, t, ) = 7,5 Hz), 7,70-7,60 (3H, m), 7,53
266 ,,.‘O,% P S94,2 |(LH, dd,J = 10,47 1,5 Ha), 7,21-7,16 (1H, m), §,55
3 TN (1H, 5), 4,89 (2H, 5), 4,61-4,55 (1H, m), 4,08-4,02
y F PN (1H, m), 2,31-1,50 (15H, m).
NH; N ho 1H-NMR (DMSO-D6) 3: 8,54 (IH, 4, = 6,7 Hz),
N ,,@* 2 7:91-7,38 (5H, m), 7,19 (1K, dd, J = 7,9; 1,5 Ha),
267 F K sg0,2 |5/56 (1H, ), 4,89 (2H, 5), 4,47-3,88 (3H, m), 2,27-
cAu hinh tyong N 7 |148.(11H, m), 0,96-0,85 (1H, m).
i F d6i raxemat P o
NH, HO TH-NMR {DMS0-D6) 8: 7,96 (1H, d, ] = 5,5 H2),
N ;1.@ F /)Q 7,83-7)61 (4H, m), 7,50 (1H, d, J = 10.4 Hz), 7,17
268 /@\/ NS P AN 5732 |(1H,d, ) = 7,9 Ha), 543 (1K, 5), 4,78 (2H, 5), 4,49-
" e gg?rzfeh mt:tcvng I T N 3,87 (3H, m), 2,21-1,96 (6H, m), 1,82-1,50 (SH,
BNF N m), 0,99-0,79 (1H, m).
“NH, WO 1H-NMR (DMSO-D6) 3: 8,14 (1H, d, ) = 5,8 Hz),
N 11-—@ o 20 7,79-7,63 (4H, m), 7,50 (1H, d, J = 9,8 Hz), 716
269 S F N 58912 |(1H, d, 1 = 8,5 Hz), 5.38 (1H, 5), 4.97 (2H, s), 4,49-
p . cAu hinh trong N 591)8 13,87 (3H, m), 2,25-1,97 (6H, m), 1,76-1,50 (SH,
doi raxemat P 4 ), 0,95-0,83 G, m).
NH, HO TH-NMR (DMSG-D6) 8: 7,86 (1H, d, J = 6,4 Hz),
N ;zw@ /)(5 7,79-7,57 (4H, m), 746 (1H, dd, ) = 10,5; 1,4 Hz),
270 /@\/ ~ F N 569,4 |7/17-7/14 (1H, m), 5,52 (1H, 5), 484 (2H, 5), 445~
. . gf);igg;:  tuong N 3,89 (3H, m), 2,54 (3H, ), 2,30-1,96 (6H, m),
e N 1,79-1,51 (SH, m), 0,89 (1H, dd, J = 11,9; 46 Hz).
Ho TH-NMR (DMSO-D6) 3: 7,86 (1H, d, ) = 6,4 H2),
N e 7)76-7,69 (2H, m), 7,68-7,63 (1H, m), 7,60-7,56
271 /@ ”‘“N\D“NHZ Fe N 543 |(AH, ™), 7144 (1M, ) = 10,7 Ha2), 7413 (1H, &d, )
B . TN = 8,2 1.5 Hz), 5,52 (1H, 5), 4,84 (2H, 5), 3,68-3,49
4N (5H, m), 252 (3H, 5), 2,30-2,24 (2H, m), 2,02-1,93
(3H, m), 1,75-1,60 (3H, m).
HO. 1H-NMR (DMSO-D6) &: 7,87 (1H, d, J = 6,4 Hz),
2N p RG 7)75 (1H, 1, I = 7,6 Hz), 7,63 (1H, dd, J = 7,8; 1,7
. E}l\/ /1~©“N“2 F N sg3.2 |H2) 7)60-7)53 (2H, m), 7,45 (1H, dd, ) = 10,5, 1,4
P e % N ¥ [Hz), 7,44 (1H, dd, 1 = 7;9; 1,5 Hz), 5,52 (1H, 5),
” N 4)84 (2H, 5), 4,64-4,54 (1H, m), 4,11-4,01 (1H, m),
2,52 (3H, 5), 2,28-1,50 (15H, m).
NH; 1H-NMR {DMSO-D6) &: 8,17 (1H, d, ) = 6,1 Ha),
N ;1.@ Br [/QOH 7,80-7,62 (4H, m), 7,47 (1H, d, I = 9,5 Ha), 7,15
273 [ N F N T | 8241 (1K, d,) = 8,2 Ha), 4,88 {2H, 5), 4,74 (1H, 5), 4,49-
PN gilul:g;:  tuong N 623/1 (3,86 (3H, m), 2,27-2,12 (2H, m), 1,79-1,50 (3H,
i m), 1,18 (6H, 5), 0,89 (1H, dd, J = 12,4, 4,4 Hz).
TH-NMR (DMS0-D6) &: 8,21-8,16 (1H, m), 7,78-
N Br < OH 7/65 (4H, m), 7,45 (1K, d, ) = 10,7 Hz), 7,13 (1K,
274 & “2“"~GN’” F N S95)1 |dd, 3 = 8,2 1,5 Hz), 4,88 (2H, 5), 4,74 (1H, ),
PN N 97,1 13,70-348 (SH, m), 2,03-1,94 (1H, m), 1,71-1,63
" N {1H, m), 1,18 (6H, s).
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635,1
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1H-NMR (DMS0-D6) 3: 8,18 (1H, d, J = 6,1 Hz),
7,76 (1H, t, J = 7)5 Ha), 7/68-7,59 (3H, m), 7,46
(1H, dd, I = 10,5, 1.4 Hz), 7,14 (1H, dd, I = 79,
1,5 Hz), 4,88 (2H, 5), 4,74 (1H, 5), 4,62-4,55 (1H,
m), 4;10-4,02 (1H, m), 2,26-1,88 (6H, m), 1,65-
1,47 (3H, m), 1,18 (6H, s).
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5694

{H-NMR (DMSO-06) 3: 7,86 (1H, d, ) = 6,4 Hz),
7,79-7,57 (4H, m), 7,46 (1H, dd, J = 10,5, 1,4 Ha),
7,17-7,14 (1H, m), 5,52 (1H, 5), 4,84 (2H, 5), 445-
3,89 (3H, m), 2,54 (3H, 5), 2,30-1,96 (6H, m),
1,79-1,51 (SH, m), 0,89 (1H, dd, J = 11,91 4,6 Hz).
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1H-NMR (DMSO-D6) 8: 8,17 (1H, d, J = 6,1 Hz),
7¢80-7,62 (4H, m), 7,47 (1H, d, J = 9,5 Hz}, 7,15
(1H, d, } = 8,2 Hz), 4,88 (2H, 5), 4,74 (1H, s), 4A49-
3,86 (3H, m), 2;27-2:12 (2H, m), 1,79-1,50 (3K,
m), 1,18 (6H, 5), 0,89.(1H, dd, J = 124,44 Hz).
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5834

TH-NMR (DMSO-D6) 5: 7,99 (IH, d, ) = 5,8 H2),
7,83-7,58 (4K,-m), 7,38 {1H, dd, J = 10,5; 1,4 Hz),
7,09 (1H, dd, 3 = 82; 1S Ha), 5,10-4,83 (21, m),

472 (14, 5), 4,53-3,88 (3H, m), 2,29°2,13 (3H, m),
1,80-1,50 (3H, m), 1,15 (6H, 3), 1,02-0,96 (2H, m),
089 (1H, dd, I = 14,9; 4,6 Hz), 0,53-0,12 (2H, m).
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583,4

1H-NMR (DMS0-06) 0: 7,99 (1H, d, J = 5.8 H2),
7,83-7,58 (4H, m), 7,38 (1H, dd, ] = 10,5 1,4 Hz),
7,09 (1H, dd, ) = 8,2,1,5 Hz), 5,10-4,83 (2H, m),

4,72 (1H, 5), 4,53- 3,88 (3H, m), 2,29-2,13 (3H, m),
1, so~1 50 (3H, m), 1,15 (6H, 5), 1,02-0,96 (2H, m),
0,89 (1H, dd, J = 1,97 4,6 Hz), 0,53-0,12 (2H, m).
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5574

1TH-NMR (DMS0-D6) 6: 7,99 (1H, d, ] = 5,5 Hz),
7,76-7/64 (4H, m), 7,36 (1H, dd, ] = 10,5; 2,9 Hz),
7,07 (1H, dd, 3 = = 8,2, 1,5 Ha), 5,05-4,81 (2H, m),
4,72 (1H, 8), 370-3,44 (SH, m), 2,26-2,17 (1H, m),
2,11-1,97 (1K, m), 1,78-1,67 (1H, m), 1,15 (6H, s),
1,03-0,95 (2H, m), 0,40-0,16 (2H, m).

2811 O

w N m ;\
\Z A\

=

NH;

i

597’5

1H-NMR (DMSO-D6) &: 7,99 (1H, d, J = 6,1 Ha),
7,74 (1H, t, 1 = 7)5 Ha), 7,68»7,56 (3H, m), 7,37
(1H, d, 3 = 10,7 Hz), 7,08 (1H, d, J = 7,9 Hz), 5,04
4,81 (2H, m), 4,72 (H, 5), 465-4,57 (1H, m),
4,13-4 05 (1H, m), 2,24-1,51 (10H, m), 1,15 (6H,
s), 1,02-0,94 (2H, m), 0,42-0,16 (2H, m).
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Bang 31
Hop chét 5na thirc B MS )
sb Cong thar miz(M+1) NMR
1H-NMR (DMSO-D6) 8: 8,55 (1H, d,. = 2/4 Hz),
8,32 (1H, s}, 7478 (2H, dd, J = 6,7,'1,5 Hz), 7,58-
Vidu so 7,53 (3H, m), 748 (1H, d, J = 8,9 Hz), 6,82 (1H,
sanh 1 432 dd, 3 = 8;9,1,5 Hz), 4,77 (2H, 5), 4,16 (3H, 5),
3/64-3,50 (1H, m), 2,04 (2H, s), 1,86 (4H, dd, ) =
28;4; 9,8 Hz), 1.68 (2H, d, J = 10,7 Hz).
N 1H-NMR (DMSO-D6) 8: 8,00-7,93 (2H, m), 7,55~
Vi du so 7449 (2H, m), 7/40-7,34 (2H, m), 7,32-7,25 (2H,
sanh 2 N m), 7,09-7,03 (1H, m), 4,11-3;57 (SH, m), 2,20~
' 3762 |2,04 (1H, m), 193-1,74 (1H, m).
Q O\m&, .

N 1H-NMR (DMSO0-D6) 5: 7,97-7,92 (2H, m), 7)60-
Vi du so 7,46 (2H, m), 7)41-7,33 (2H, m), 7,32-7,24 (2H,
sanh 3 A m), 6,99-6,95 (1H, m), 4,00-3,75 (4H, m), 3,60~
4163 3,46 (4H, m), 1,87-1,79 (2H, m), 1,59-1,48 (2H,

N TH-NMR (DMSO-D6) & 8,62 (1H, 5), 8,57 (1H, d,
, 3 = 444 Hz), 7)90-7,84 (3H, m), 7,73 (2H, d, ) =
Viduso MNH, 8/1 Hz), 7/49 (2H, t, ) = 6,8 Hz), 7,44 (1H, 5),
sanh 4 JN 32 [7)32(1H, 6, = 8,4 H2), 5,26 (2H, 5), 4,13-3,96

(2H, m), 3,31-3,04 (3H, m), 2,04-1,92 (1H, m),
1,79-1,40 (3H, m).

p TH-NMR (DMSO-D6) 8: 7,66-7,61 (3H, m), 7,54
) R (1H, d, J = 11,6 Hz), 7,48 (1H, d, J = 7,9 Hz),
Viduso | F 7,36 (2H, d, J = 7,9 Hz), 7,09 (2H, d, J = 7,9 Hz),
sanh 5 Q,,NH; 4251 7,02 (2H, d, J = 7,9 Hz), 3,70-3,42 (4H, m),
3,27-3,19 (1H, m), 2,27 (3H, s), 2,03-1,92 (1H,
m), 1,72-1,60 (1H, m).

1H-NMR (DMSO-D6) 3: 8,61-8,52 (1H, m), 8,49-
8,43 (1M, m), 7,84-7,68 (4H, m), 7,61-7,56 (1H,
m), 7,54-7,47 {1H, m), 7,41-7,30 {3H, m), 7,10
4441 1(2H, t, 3 = 8,9 Hz), 7,05-6,97 (2H, m), 3,76-3,60
(SH, m), 2,50-2,49 (3H, m), 2,30-2,27 (2H, m).

Vidu so
sanh 6

1H-NMR (DMSO-D6) 8: 7,93 (2H, dd, J = 6,9, 2,0
Hz), 7,49 (2H, d, J = 8,9 Hz), 7,20 (4H, dd, ] =
20,4,8,2 Hz), 6,88 (1H, s), 4,45-4,29 (2H, m),
386,0 |3,27-3,21 (1H, m), 3,00-2,82 (2H, m), 2,33 (3H,
s}, 1,85-1,72 (2H, m), 1,31-1,13 (ZH, m}.

Vidu so
sanh 7

Vi du thir nghiém 1: Do hoat tinh trc ché LSD1 (in vitro)

Piéu kién dé do hoat tinh (e ché cua hop chét d6i voi hoat tinh LSD1 dugc xéc

dinh dya vao tai liéu c6 sin trén trang web ciia PerkinElmer (U-TRF #38) va sang ché
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cua GlaxoSmithKline (WO2012135113).

Dé do hoat tinh tc ché, dau tién, cac hop chét theo sang ché duoc pha lodng tudn
tu trong dimetylsulfoxit (DMSO). Tiép d6, dung dich chira hop chét theo sang ché trong
DMSO (ndng d6 cubdi cia DMSO: 5%) va protein LSD1 & ngudi (Abcam, ab80379)
dugc thém vao chit dém phan tng (25 mM Tris-HCI (pH 7.5), 50 mM KCI, 2 mM
CHAPS, 1 mM DTT, 0,02% BSA). Hon hop duoc  trude & 25°C trong 30 phut. Sau
do, peptit ddn nhan biotin H3K4 (Me1) (Anaspec #64355) (ndng d6 cudi: 200 nM) dugc
thém vao hon hop va phan g lai trong 60 phut. Tranylxypromin (ndng d6 cudi: 3 mM)
sau d6 duoc thém vao hdn hop dé dimg phan tng. Sau do, dung dich phat hién chira
khang thé khang H3K4 dan nhin Chau Au (PerkinElmer, TRF0404) va Streptavidin
Alexa Fluor 647 (Thermo Fisher Scientific, S21374) duoc thém vao, va hdn hop duge
dé yén & nhiét d6 trong phong trong 1 gid. Cubi ciing, cuong d huynh quang dudi 4nh
sang kich thich v&i budce séng 1a 337 nm duge do bing PHER Astar FS (BMG Labtech)
v6i hai buéde séng: 620 nm va 665 nm. Mtrc do khir metyl dugc tinh tir ti 1€ cudng dd
huynh quang & hai budc song, va ndng d6 hop chét ma su khir metyl bi trc ché dén 50%

dugc dinh nghia 1a IC50 (nM). Bang dudi dy thé hién két qua.
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Béang 32
i I i Hoat tinh . : Hoat tinh
Vigw [BOREN | Vidu (ORI | Vidw fpons | Vidw |EORAT | Vidu goons
- sb LSD1 LSD1 s6 LSD1 80 LSD1 s0 LSD1
IC50 (nM) IC50 (nM) IC50 (nM) IC50 (nM) 1C50 (nM)
1 7,02 42 11,6 85 (3 127 1740 74 138
3 10,8 45 7,71 86 _658 128 062 175 0,33
4 4,93 46 19,7 87 512 130 0,29 176 030
5 1,59 47 9,15 89 11,2 131 181 177 0,23
8 10,7 48 17,9 90 14,0 132 10,8 178 1,24
7 0,78 49 5,51 91 4,85 133 0,91 179 0,69
8 5,92 51 11,0 92 2,78 134 0,21 180 0,88
9 4,45 52 8,31 93 20,3 135 0,30 181 2,70
10 374 53 10,9 94 5,10 136 0,30 182 17,8
11 17,4 54 4,58 95 0,75 137 3,18 183 0,67
12 5,83 55 20,0 96 049 138 2,83 184 0,25
13 14,9 56 11,3 g7 10,1 139 1,68 185 0,14
14 11,0 57 3,42 98 2,18 140 598 186 0,43
15 241 58 135 100 3,13 141 0,25 187 0,26
16 1,87 59 6,78 101 3,70 142 0,38 188 0,61
17 3,51 60 13,8 102 0,63 143 0,25 189 0,33
18 0,40 61 158 103 8,65 144 0,51 190 0,16
19 2,67 62 6,34 104 0,44 145 0,38 191 0,22
20 1,31 63 3,48 105 0,51 146 042 192 0,40
21 0,87 64 6,69 108 0,34 147 0,35 193 2,35
22 1,18 65 2,80 107 1,05 148 19,8 194 0,34
23 0,18 66 6,99 108 0,21 150 2,89 195 0,20
24 0,29 67 10,4 109 0,28 151 5,02 196 0,14
25 1,83 68 17,3 110 0,47 155 0,51 197 0,11
26 0,45 69 1141 111 9,45 156 12,8 198 0,18
27 114 70 3,68 112 1,80 158 6,35 189 1,00
28 .57 71 3,04 113 1,56 159 17,7 200 0/91
29 19,8 72 7,51 114 1,42 160 0,92 201 0,40
30 4,31 73 9,23 118 2,81 161 0,74 202 0,09
31 16,0 74 1,63 116 3,03 162 1,09 203 0,24
32 11,1 75 1,54 117 1,97 164 12,8 204 0,45
33 11,0 76 2,09 118 1,57 165 11,2 205 1,28
34 15,1 77 1,54 119 1,98 166 0,63 208 0,30
35 100 78 8,65 120 0,80 167 1,79 207 6,89
38 1,04 79 17,8 121 9,46 168 1,05 208 16:8
37 2,40 80 12,8 122 8,61 169 0,90 209 0,06
38 16,0 81 3,30 123 0,12 170 0,72 210 0,16
39 1,91 82 3,04 124 0,36 171 0,35 211 0,14
40 586 83 9,29 125 0,29 172 0,55 213 0;15
41 1,57 84 9,33 126 0,41 173 1,84 214 0,10
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Béang 33
Vidu :3 ith%nh Vidu 5‘2 ?;thténh Vidy ggith%nh Vidy Eg ithténh Vidy Sg ?:th%nh
S0 LSD1 s0 LSD1 SO LSD1 s0 LSD1 S0 LSD1
IC50 (nM) IC50 (nM) IC50 (nM) IC50 (nM) IC50 (nM)
215 0,25 231 0,65 247 0,23 263 0,52 278 ;87
216 0,50 232 0,63 248 0,46 264 0,24 279 0,46
217 0,21 233 4,88 249 0,88 265 0,43 280 2,13
218 0,07 234 2,43 250 0,38 266 0,35 281 2,62
219 0,10 235 2,09 251 0,96 267 0,45 | Vidy sosénh 1 872
220 0,12 237 0,20 262 0,36 268 0,29 | Vidusosanh2 ‘| 864
221 0,20 238 2,35 254 0,13 269 0,41  |Vidusosanh3 >1000
222 8,31 239 0459 265 0,23 270 0,15 |vidusosanhsa | 2498
224 0,49 240 0, 34 256 0, 24 271 0123 Vi du so sanh 5 795
225 0,20 241 0,29 257 0,12 272 0,32 |Vidusosanh6 >1000
226 0,54 242 2,69 258 0,13 273 0,19
227 14L7 243 0;65 259 0,14 274 0,32
228 0,11 244 6,54 260 0,14 275 0,21
229 0,43 245 0,39 261 0,37 276 0,39
230 0,94 246 | 0,17 262 0,30 277 0,42

Két qua cia thir nghiém chi ra rang hop chét theo sang ché wc ché hoat tinh tc

ché LSD1.
Vi du thir nghiém 2: Thir nghiém trc ché sy phét trién té bao

Trong didu kién duéi ddy, thtt nghiém trc ché su phat trién té bao in vitro dugc
thuc hién dbi véi té bao HEL (dong té bao gay bénh bach cdu tiy bao cip tinh & ngudi),
t& bao NCI-H1417 (dong t& bao gdy bénh ung thu phdi té bao nhé & ngudi), va té bao
NCI-H146 (dong té bao gy bénh ung thu phdi té bao nhd & ngudi).

Té bao HEL (JCRB, Cat#: JCRB0062), té bao NCI-H1417 (ATCC, Cat#: CRL-
5869), hoic té bao NCI-H146 (ATCC, Cat#: HTB-173) dugc nudi cdy trong mdi truong
RPMI1640 chira FBS 10% (Thermo Fisher Scientific, Cat#: A10491-01) dugc rc hat
trong khay vi thé day phang 96 15 (Thermo Fisher Scientific, Cat#: 165305) sao cho moi
15 chira 1500 té bao HEL (100 L), 5000 té bao NCI-H1417 (100 pL), hodc 1200 té bao
NCI-H146 (100 pL). Hop chét theo sang ché duoc pha lodng tudn tu trong
dimetylsulfoxit (DMSO) dé dat ndng d6 ma cao gdp 500 1in ndng do cudi. Hop chét
theo sang ché da duoc pha lodng tudn tu hodc dimetylsulfoxit riéng ré dugc cho vao moi
trudng RPMI1640 chita FBS 10% dé dat ndng d ma cao gip 2 1an ndng dd cudi, va san
phdm thu dwoc duge cho vé6i lwgng 100 L vao mdi 15 clia dia nudi chy chira t& bao
HEL, té bao NCI-H1417, hoic té bao NCI-H146, sao cho ndng do cudi ciia hop chét
theo sang ché 14 3000; 1000; 300; 100; 30; 10; 3; 1; 0,3; 0,1; 0,03, va 0,01 nM. Néng dd

-211-



34521

cubi cia dimetylsulfoxit duge didu chinh dén 0,2%. Té bao vai hop chat theo sang ché
hodc véi dimetylsulfoxit riéng ré dugc nudi cdy & 37°C trong mdy U chira cacbon dioxit
5% trong 5 ngdy (t& bao HEL) hodc 10 ngdy (t& bao NCI-H1417 va té bao NCI-H146).
Sau khi nudi cdy, dia dwoc dé yén & nhiét do trong phong trong 30 pht, va 100 pL dich
ndi dugc loai bo khoi mdi 15 dé thu dugc 100 pL dung dich nudi cy té bao. Thém lugng
twong Gng CellTiter-Glo 2.0 Assay (Promega, Cat#: G9242) vao mdi 16 chira 100 pL
con lai cta dung dich nudi cdy té bao. Khay vi thé dugc lic trong mdy tron dia trong 1
phit va sau d6 duge dé yén trong bong tbi trong 10 phut. Sau d6, cudng do phat quang
ctia t& bao nhin thiy dugc trong mdi 16 duoc do bang cach str dung may doc khay vi thé
(PerkinElmer, EnSpire). Téc do phat trién té bao dugc xéac dinh theo cong thirc dudi day,
va ndng d6 ma & do6 téc do phat trién té bao 1a 50%, tuc 13, ndng do ctia mdi hop chét

theo sang ché ma su phat trién té bao bi trc ché 50% (IC50 (nM)) duge xac dinh.

Téc d6 phat trién té bao (%) = T/C x 100

T: Cudng d6 phat quang trong 16 ma hop chét theo sang ché duge thém vao (tinh theo
giay)

C: Cudng d6 phat quang trong mdi 16 ma dimetylsulfoxit riéng 1& dugc thém vao (tinh

theo gidy)

Bang dudi dy thé hién két qua.
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Thir nghi€ém trc ché su phat trién té bao: t& bao HEL

34521

Vi du sb IC50 (ni) Vi dy sb 1C50 (nM) Vi dy sb IC50 (nM) Vi dy sb IC50 (nM)
1 39,8 49 32,1 125 7,57 177 0,38
4 288 59 33,0 126 5,39 178 3,57
5 34,5 63 28.3 128 5,70 179 1,52
7 14,8 85 239 130 22,2 180 1,16
8 42,7 69 29,9 131 15,2 181 906
9 38,7 71 19,5 133 17,7 182 224
10 31,7 74 20,4 134 1,06 183 0,54
12 36,7 75 5,78 135 2,37 184 226
15 17,3 77 12,6 136 0,90 185 0,68
16 343 80 436 139 16,9 186 5.30
18 3,55 81 11,7 141 1,50 187 1,99
19 24,4 82 114 142 3,86 188 1,95

20 7,73 84 417 143 0,95 189 0,59
21 8,34 85 32,2 144 8,37 190 0,41
22 3,51 86 13,4 145 1,61 191 3,91
23 0,73 87 17,4 148 1,15 192 1,11
24 3,56 92 9,91 147 3,04 193 2,31
25 4,72 94 25,4 155 0,83 194 15,5
26 4,83 96 11,0 160 7,03 195 0,45
27 24,7 102 12,8 181 6,88 196 0,33
28 15,7 104 28,8 162 17,7 197 1,0

30 27,1 106 5,74 166 0,62 198 0,43
36 15,4 108 36,4 167 4,05 199 22,0
37 10,1 109 15,1 168 5,29 200 3,72
38 340 110 7,41 170 3,44 201 1,55
39 17,4 113 9,00 171 0,090 202 0,24
40 27,2 117 8,54 172 0,47 203 248
41 4,08 120 7,60 173 1,65 204 2,14
47 29,3 123 1,39 175 0,20 205 4,95
48 28,9 124 2,84 176 0,20 206 0,40
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Thir nghiém trc ché sy phat trién t& bao: t& bao HEL
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. Vidysd {C50 (nM) Vi dy sb 1C50 (nM) Vidy sd JC50 {(nk) Vi du sb JC50 (nM)
209 0,24 232 204 258 1,27 278 3,76
210 3,30 234 4%6 259 0,58 279 1,59
211 1,41 235 8,42 2680 0,13 280 36,6
213 0,65 237 28,5 261 2,67 281 23,9
214 0,44 238 26,1 262 0,93 Vi dy so sanh 3 >3000
215 4,91 238 12,5 263 0,39 Vi dy so sanh 4 >3000
216 4,19 240 4,20 264 0.84 Vi dy so sanh 5 >3000
217 0,86 241 254 265 17,6 Vi dy so sénh 6 >3000
218 0,22 246 0,37 266 463 Vidusosanh 7 1041
219 1,70 247 3,02 267 1,88
220 1,09 248 6,94 268 0,40
221 0,49 249 41,6 268 0,29
222 38,0 250 2,36 270 0,28
224 46,2 251 23,8 271 4,29
225 0,69 252 0,77 272 1,52
226 2,56 253 6,11 273 0,27
227 23,6 254 0,20 274 3,15
228 0,68 255 2,73 2756 0,88
229 2,55 256 1,31 276 0,62
231 13,4 257 0,13 277 0,65
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Thir nghiém e ché sy phat trién té bao: té bao NCI-H1417

Vidy sé IC50 (nk) Vidy sé IC80 (nM) | Vvidusd IC50 (nM) Vi dy s6 IC50 (nM)
7 28,0 102 4,99 147 1,68 193 6,66
18 473 104 48,8 158 2,80 194 5,63
20 17,4 105 11,7 160 820 185 0,79
21 32,6 106 6,15 161 2,48 196 0,78
22 8.20 107 18,2 162 4,69 197 0,92
23 0,89 108 3,99 166 1,42 198 0,61
24 0,97 109 1,81 167 4,45 1989 4,55
25 13,4 110 3,54 168 728 200 1,23
26 3,15 112 205 169 8,20 201 2,23
27 225 113 137 170 251 202 0,62
28 4,40 114 306 171 0,15 203 2,14
37 19,2 117 381 172 0,70 204 1,89
39 22,7 118 29,5 173 3381 205 8,25
41 6,12 118 238 175 0,60 208 0,85
65 47,6 120 15,7 176 0,27 209 0,18
74 20,7 123 3,57 177 0,24 210 1,27
75 14,1 124 9,02 178 3,03 211 0,79
76 433 125 8,43 179 3,38 213 0,57
7 16,5 128 5,02 180 3,12 214 047
81 267 130 8:26 181 460 215 2567
82 26,6 131 30,9 183 1,01 216 4,40
g6 264 133 17,9 184 2,73 217 1,10
87 49,9 134 6,93 185 143 218 0,21
88 40,5 135 9,08 186 5,95 219 1,11
91 30,3 136 2,39 187 1,62 220 103
92 26,8 141 2,85 188 1,96 221 0,64
g5 11,8 142 3,79 189 0,71 222 41,8
86 7,14 143 4,88 190 0,55 225 1,99
100 42,8 145 3,29 191 1,98 226 5,36
101 53,2 146 1,42 192 0,75 227 265
Bang 37
Thtr nghiém e ché sy phat trién t€ bao: t€ bao NCI-H1417
Vidysé IC50{nM) Vidyusb IC50(nM) | Vidusd 1IC50 (nM) Vidu sb IC50 (nhd)
228 0,30 247 1.4 262 0,70 277 0,53
228 1,30 248 8,06 263 0,38 278 2,68
230 16,4 249 16,1 264 0,30 279 0,90
231 7,11 250 1,2 265 440 280 9,71
232 1,55 251 2,7 266 1,85 281 8,50
233 38,5 252 0.5 267 0,88 Vi dy so.sanh 1 >3000
234 - 148 253 1,47 268 0,30 Vi dy so sénh 2 >3000
235 6,99 254 0,18 269 027 Vi dy so sanh 3 >3000
236 11,0 255 1,62 270 0,18 Vi dy so séanh 4 >3000
237 6,63 256 0,94 271 1,42 Vi dy so sénh 5 >3000
238 10,8 257 0,12 212 0,81 Vi dy so sanh 6 >3000
239 38 258 0,65 213 0,19 Vidysosanh7 1962
240 2,55 259 0,46 274 1,25
241 2,89 260 0,13 275 0,59
245 0.81 261 1,30 276 0;50
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Béang 38

Thir nghiém trc ché su phat trién té bao: té bao NCI-H146

vidgss | 1C50 (nMy | Viduss | ICSO (M) | viduss | IC50 (M) | viduss | IC50 (nM)

18 8,13 193 5,33 233 41,4 267 3,14
2 15,0 194 11,3 234|191 268 0,04
23 933 195 1,26 235 8,12 269 0,53

24 4,04 196 0,82 236 285 270 0,37
37 10,1 197 1,62 237 5,14 271 3,08
41 9,76 198 1,10 238 17,7 272 3,17
123 1,39 199 5,45 239 5,39 273 0,63
146 315 200 2,31 240 4,81 274 2,23
161 1,09 201 3,25 241 2,89 275 | 1,18
166 237 202 0,73 246 1,32 276 0,89
171 0,19 203 4,73 247 3,84 277 1,81
172 0,52 205 151 248 | 10,3 278 6,18
175 0,16 206 1,09 249 24,7 279 3,36
176 0,27 209 0,22 250 9,30 280 16,8
177 0,11 210 4,26 251 13,2 281 323
178 1,22 211 1,40 252 1,48

179 1,05 213 0,87 253 7,59

180 0,94 214 2,58 254 0,36

181 2,93 215 699 | 255 4,41

182 13,2 216 5,02 256 2,54

183 0,25 217 1,32 2657 0,39

184 2,51 218 0,33 258 1,83

185 1,32 219 1,45 259 2,08

186 3,21 220 1,81 260 0,48

187 1,06 221 0,94 261 3,35

188 1,58 225 547 262 31

189 0,33 226 10,1 263 0,62

190 1,17 228 0,51 264 0,96

191 3,84 229 1,26 265 24,6

192 0,83 231 16,7 266 17,5

Két qua cua thir nghiém nay cho thiy rang hop chét theo sang ché wrc ché hiéu
qué e ché phat trién té€ bao in vitro, va hop chét theo sang ché khong chi tic ché hoat
tinh cua protein LSDI1 t4i t6 hop ngudi ma con tre ché su phat trién té bao ung thu, nén

hop chét theo sang ché 1a hitu ich 1am thubc chdng khdi u.

Vi du thtr nghiém 3: Thir nghiém hiéu qua chéng khéi u sir dung té bao NCI-H146 (Dong
té bao gdy bénh ung thu phéi té bao nho & ngudi)

Té bao NCI-H146, té bao 3,5 x 105 (100 pL), duge cdy dudi da vao chudt
BALB/cAJcl-nu/nu, va chudt c6 thé tich khéi u trong khoang tir 100 dén 300 mm? dugc
chia thanh c4c nhém sao cho cac nhém c6 thé tich khédi u trung binh 14 giéng nhau. Chét
dan thudc (hydroxymetylpropylxeluloza 0,5% chira HCL 0,1N) hodc mdi hop chit trong
vi du dugc st dung theo dudng miéng cho 2 con chudt trong mdi nhém. Viée sir dung

duge thue hién mot 1an mot ngay trong 21 ngay lién tiép (hop chét trong vi du 41) hoic
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28 ngay lién tiép (hop chét trong vi du 37, 161, 166, 175, 176, va 177). Truc 16n va truc
nhé ctia mdi khdi u duge do hai 1dn mot tudn bing thude do dién dé tinh thé tich khdi u
(TV). Dya vao thé tich khéi u thu dugc tir do, tinh toan dugc thé tich khdi u tuong doi
(RTV) va sy thay ddi thé tich khéi u twong dbi (T/C (%)). TV, RTV, va T/C (%) dugc
tinh theo cong thirc dudi day.

Thé tich khdi u TV (mm?) = (truc 16n, mm) X (tryc nhd, mm) X (truc nhd, mm)/2

Thé tich khdi u trong d6i RTV = TV/(TV trong ngay phan nhom)

T/C (%) = (RTV trung binh ctia nhém st dung)/(RTV trung binh ctia nhém sir dung chét
dan thubc) x 100.

Béang dudi day thé hién két qua.

Bang 39
Hop chitvidusd Lidu ding (me/ke) T/C (%)
37 50 22
a1 25 19
161 40 14
166 20 19
175 2 41
176 20 27
177 10 22

Ngay do cubi ciing 12 ngay tiép sau ngay sir dung cudi cung. Hop chét theo sdng
ché thé hién hiéu qua chdng khéi u trén mau dénh gia hiéu qua trén déy, va phén trim
trong lrong co thé giam trong ngay do cudi ciing 13 it hon 20% trong luong co thé trudce
khi st dung (ngay 0).

Céc két qua cho thiy ring hop chit theo sang ché hodc mudi ctia né e ché hoat
tinh trc ché LSD1 tuyét voi, thé hién hiéu qué trc ché su phat trién té bao ung thu, c¢6 doc
tinh thip, va co thé dung theo dudng miéng. Do do, hgp chit theo sang ché hoic mubi

- cta né 1a hiru ich 1am thudc ngan ngira va/hodc diéu tri bénh ung thu.
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YEU CAU BAO HO

1. Hop chit c6 cong thirc (I) hozic mudi cta no:

(R2),

¢y

trong do:

vong A 1a nhém di vong no chira nito ¢6 4 dén 14 canh vong don, vong lién két cau,
hodc vong xodn c6 1 dén 3 nguyén tir nito, 0 dén 1 nguyén tir luu huynh, va 0 dén 2
nguyén tir oxy la nguyén tir khac loai,

vong B 1a hydrocacbon khong no ¢ 5 dén 14 canh vong don hodc vong doi hodc
nhém di vong khong no ¢6 5 dén 14 canh vong don hodc vong doi ma co thé duoc thé
bing oxo, ma c6 0 dén 4 nguyén ti nito, 0 dén 2 nguyén tir lvu huynh, va 0 dén 3
nguyén tir oxy la nguyén tir di vong, va co it nhat mot trong sd cac nguyén tir nito, luu
huynh va oxy, va

X 1a O hoac S,

R1 1a nitro hodc xyano,

R2 14 halogen,

R3 1a amino, mono- hodc di(C1-C6 alkyl)amino, (C3-C7 xycloalkyl)amino, hodc Cl-
C6 alkyl,

R4 duge chon tir nhom gdm c6 halogen, nitro, xyano, cacboxy, C1-C8 alkyl duoc thé
hodc khong dugce thé, C2-C6 alkenyl dugc thé hoic khong dugc thé, C1-C6 alkoxy
dugce thé hodc khong duge thé, C3-C7 xycloalkyl dugc thé hoic khong duoc thé,
mono- hodc di(C1-C6 alkyl)amino, va cacbamoyl dugc thé hodc khong dugc thé, trong

d6 khi hai hodc nhiéu nhom R4 c6 mit thi chung c6 thé 1a gidng nhau hogc khac nhau,

trong d6, khi R4 dugc chon tir nhém g@)m c6 C1-C8 alkyl dugc thé, C2-C6
alkenyl duoc thé, C1-C6 alkoxy duogc thé, C3-C7 xycloalkyl dugc thé, va cacbamoyl
duogc thé, thi phén tir thé duge chon tir nhém gém ¢6 halogen, cacboxy, C1-C6 alkoxy,

-218-



34521

hydroxy, C1-C6 alkyl ma khong duoc thé hodc dugc thé bang hydroxy, hydrocacbon
khong no ¢6 5 dén 10 canh vong don, cacbamoyl ma khong duoc thé hodc dugc thé
bing C1-C6 alkyl hodc hydrocacbon khong no c6 5 dén 10 canh vong don, (C2-C7
axyl)oxy, amino ma khong dugc thé hodc dugc thé bang C1-C6 alkyl hoic C2-C7 axyl,
C3-C7 xycloalkyl ma khong duogc thé hodc dugc thé biang hydroxy, va (C1-C6
alkoxy)(C1-C6 alkyl), trong d6 khi hai hodc nhiéu phan tir thé c6 mit, thi cac phan tir
thé nay c6 thé 1a gidng nhau hoic khac nhau,

114 s nguyén tir 0 dén 2,

m 12 s nguyén tir 0 dén 2, va

n 1a s6 nguyén tir 0 dén 5,

trong d6 khi 1 1a 2, thi hai nhom R2 ¢6 thé 1a giéng nhau hodc khac nhau, khi m 1a 2,
thi hai nhom R3 ¢6 thé 1a giéng nhau hodc khac nhau, va khin la 2 dén 5, thi hai dén
nam nhom R4 c6 thé 1a gidng nhau hoic khac nhau.

2. Hop chat hoac mudi ctia n6 theo diém 1, ma thoa man cac diéu kién dudi day trong
cong thac (I):

vong A 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,
Iy I
Ty ) ) ") O ) 1)

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]Joctanyl, 2,7-diazaspiro[3.5]nonanyl,
2,8-diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl,
3,8-diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl, va

R3 14 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
hodc metyl, trong d6 khi hai hoac nhiu R3 c¢6 mit, thi cac R3 nay c6 thé 1a gidng nhau
hoac khac nhau.

3. Hop chit hodc mudi ctia né theo diém 1, ma thoa mén cac diéu kién dudi day trong
cong thire (I):

R4 1a halogen, nitro, Xyano, cacboxy, C1-C8 alkyl ma c6 thé dugc thé bang halogen,
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amino, hydroxy, cacboxy, cacbamoyl, (C1-C6 alkyl)cacbamoyl, (C1-Cé6
alkyl)cacbonylamino, C1-C6 alkoxy, (C1-C6 alkyl)cacbonyl, C3-C7 xycloalkyl,
hydroxy(C3-C7 xycloalkyl), hodc (C1-C6 alkyl)cacbonyloxy, C2-C6 alkenyl, C1-C6
alkoxy ma c6 thé dugc thé bang hydroxy hodc hydrocacbon khong no ¢6 tir 5 dén 10
canh don vong, C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy, hydroxy(C1-C4
alkyl), (C1-C4 alkoxy)(C1-C4 alkyl), hydroxy(C3-C7 xycloalkyl), hodc cacbamoyl
duge thé (C6-C14 hydrocacbon thom), mono- hodc di(C1-C6 alkyl)amino, hodc
cacbamoyl ma c6 thé dugc thé bang C1-C6 alkyl, trong d6 khi hai hodc nhiéu R4 c6

mdt, thi cac R4 nay c6 thé 1a giéng nhau hogc khéac nhau.
4. Hop chat c¢6 cong thirc (I) hodc mudi ctia n6 theo diém 1,
trong do:

vong A 1a pyrolidinyl, piperidinyl, piperazinyl, azepanyl, diazepanyl,
I I I
HN N LN

2,7-diazaspiro[3.4]octanyl, 3,7-diazaspiro[3.4]octanyl, 2,7-diazaspiro[3.5]nonanyl,

(AN

2,8-diazaspiro[3.5]nonanyl, 3,7-diazaspiro[3.5]nonanyl, 3,8-diazaspiro[4.4]nonanyl,

3,8-diazaspiro[4.5]decanyl, hodc 9-oxa-diazaspiro[3.5]nonanyl,

vong B 1a phenyl, naphtyl, pyridyl, pyrazolopyridyl, pyrazolopyrimidinyl, indolyl,
indolinyl, 2-oxo-indolinyl, indazolyl, benzoimidazolyl, benzoisoxazolyl,
benzothiazolyl, benzotriazolyl, imidazopyridinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phtalazinyl, 2-oxo-2,3-dihydrobenzo[d]oxazolyl, 1,3-
dihydroisobenzofuranyl, dihydrobenzooxazinyl, benzodioxolyl, dihydrobenzodioxynyl,
hodc 2-0x0-2,3-dihydrobenzo[d]thiazolyl,

X 1a O hoidc S,
R1 Ia nitro hodc xyano,
R2 1a flo, va ¢ mit & vi tri ortho so v4i R1 trén phenyl,

R3 14 amino, metylamino, etylamino, isopropylamino, dimetylamino, xyclobutylamino,
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hodc metyl, trong d6 khi hai hodc nhiéu R3 c6 mit, thi cdc R3 nay ¢6 thé 1a giéng nhau
hoac khac nhau, va

R4 1a flo, clo, brom, idt, nitro, Xyano, cacboxy, metyl, etyl, n-propyl, isopropyl, tert-
butyl, diflometyl, triflometyl, floetyl, aminoetyl, hydroxymetyl, hydroxyetyl,
hydroxypropyl, hydroxydimetyletyl, hydroxymetylpropyl, hydroxymetylbutyl,
hydroxyetylbutyl, cacboxymetyl, cacbamoylmetyl, metylcacbamoylmetyl,
dimetylcacbamoylmetyl, axetylaminoetyl, metoxyetyl, hydroxyxyclopropylmetyl,

- hydroxyxyclopropyletyl, hydroxyxyclobutylmetyl, metylcacbonyloxyetyl, isobutenyl,
metoxy, hydroxypropoxy, xyclopropyl, hydroxymetyl xyclopropyl, metoxymetyl
xyclopropyl, hydroxyxyclopropyl xyclopropyl, phenylcacbamoyl xyclopropyl,
benzyloxy, dimetylamino, cacbamoyl, metylcacbamoyl, hodc dimetylcacbamoyl, trong
d6 khi hai hodc nhiéu R4 c¢6 mat, thi cac R4 nay c6 thé 1a giéng nhau hodc khac nhau,
va

n 12 s6 nguyén tir 0 d&én 3, trong d6 khin 1a 2 dén 3, thi hai dén ba nhém R4 nay c6 thé
1a giéng nhau hodc khac nhau.

5. Hop chét duoc chon tir nhém gdm c6 cac hop chét tir (1) dén (24):

(1) 4-[5-[(3-ex0)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-
hydroxy-2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril,

(2)  4-[5-[(3S)-3-aminopyrolidin-1-cacbonyl]-2-[2-flo-4-(2-hydroxy-2-metyl-
propyl)phenyl]phenyl]-2-flo-benzonitril,

(3) 4-[5-[(3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl]-2-[2-flo-4-(2-
hydroxy-2-metyl-propyl)phenyl]phenyl]-2-flo-benzonitril,

(4) (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(6-flo-1-(2-hydroxy-2-
metylpropyl)-1H-indol-5-yl)-[1,1'-biphenyl]-4-cacbonitril,

(5) 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(6,7-diflo-1-(2-
hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril,

(6) 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2",3-diflo-4"-
(2-hydr0xy-2-metylpropyl)-[1,1':2‘,l”-terphenyl]-4-cacb0nitri1—chét ddng phéan B,

(7) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(6,7-diflo-
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1-metyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[1, 1'-biphenyl]-4-cacbonitril-chat dong
phan B, ‘

(8) 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-3-flo-2'-(6-
flo-1-(2-hydroxy-2-metylpropyl)- 1H-indazol-5-yl)-[1,1'-biphenyl] -4-cacbonitril-cht
dong phan B,

(9) 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(6,7-diflo-
1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril-chit dong phan B,

(10)  5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(6,7-
diflo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][ 1,2,3]triazol-5-yl)-3-flo-[1,1'-
biphenyl]-4-cacbonitril,

(11)  5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-clo-6-
flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[ 1,1'-bipheny]l]
-4-cacbonitril-chat dong phan X,

(12) 5'-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-clo-6-
flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][ 1,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]
-4-cacbonitril,

(13)  5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(1-(2-
etyl-2-hydroxybutyl)-6,7-diflo-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[ 1,1'-biphenyl]-4-
cacbonitril-chat ddng phan X,

(14) 5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(1-(2-
etyl-2-hydroxybutyl)-6,7-diflo-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[1,1'-biphenyl]-4-
cacbonitril,

(15) (S)-5'-(3-aminopyrolidin-1-cacbonyl)-3-flo-2'-(5-flo-3-(2-hydroxy-2-
metylpropyl)benzo[d]isoxazol-6-yl)-[1,1'-biphenyl]-4-cacbonitril,

(16) 5'-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-
(diflometyl)-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-
[1,1'-biphenyl]-4-cacbonitril-chat ¢dng phan X,

(17)  5-(5-((1S,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-(2-hydroxy-2-metylpropyl)- 1H-benzo[d][1,2,3]
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triazol-7-cacbonitril-ch4t ddng phan X,

(18) 5'-((18S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-
(diflometyl)-6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-
[1,1'-biphenyl]-4-cacbonitril,

(19) 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(7-clo-6-flo-1-
((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-biphenyl]-4-
cacbonitril,

(20) 5'-((3-endo)-3-amino-8-azabixyclo[3.2.1]octan-8-cacbonyl)-2'-(7-(diflometyl)-
6-flo-1-((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][1,2,3 ]triazol-5-yl)-3-flo-[ 1,1'-
biphenyl]-4-cacbonitril,

(21)  5-(5-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-y1)-6-flo-1-((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][ 1,2,3]
triazol-7-cacbonitril-chat dong phan X,

(22) 5-(5-((18,2S,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-4'-xyano-
3'-flo-[1,1'-biphenyl]-2-yl)-6-flo-1-((1-hydroxyxyclobutyl)metyl)-1H-benzo[d][ 1,2,3]
triazol-7-cacbonitril,

(23) 5'-((18,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-brom-
6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-yl)-3-flo-[1,1'-
biphenyl]-4-cacbonitril-chat ddng phan X,

(24) 5'-((1S,28,4R)-rel-2-amino-7-azabixyclo[2.2.1]heptan-7-cacbonyl)-2'-(7-brom-
6-flo-1-(2-hydroxy-2-metylpropyl)-1H-benzo[d][1,2,3]triazol-5-y1)-3-flo-[1,1'-
biphenyl]-4-cacbonitril,

va mudi ciia chung.

6. Ché phdm wc ché demetylaza dic hiéu lysin 1 (Lysine-specific demethylase 1 -
LSD1) chira hop chét hodc mudi ctia n6 theo diém 1 1am thanh phén hoat tinh.

7. Dugc phdm chira hop chit hosc mudi ciia né theo diém 1.

8. Dugc phdm theo diém 7, két hop véi chit mang thich hop dé st dung theo duong

miéng.
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9. Thubc chdng khéi u chira hop chit hoic mudi caané theo diém 1 1am thanh
phan hoat tinh.
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9. Thuốc chống khối u chứa hợp chất hoặc muối của nó theo điểm 1 làm thành phần hoạt tính.
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