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(57) Sang ché dé cap dén hop chat hodc mudi cua nd, hodc tinh thé ctia nd, ma e ché Axl

va hitu ich dé diéu tri cdc bénh do chimng ting ning Axl giy ra, cac bénh c6 lién quan dén

chung ting ning Axl va/hodc cac bénh di kém voi chimg ting ning Axl. Hop chét pyridon

c6 cong thie (1) co cac phan tir thé hoic mudi cua chung, hodc tinh thé cia ching (trong

do R, R%, R3, R5, RS, A, W, X va n la nhu dugce dinh nghia trong ban mo ta).
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Linh vue ky thuit dwoc dé cap

Séang ché d& cap dén hop chit pyridon hoidc mudi ctia né, hosc tinh thé cia
n6, ma co hoat tinh e ché Axl. Sang ché ciing dé cép dén tinh thé cta hop chét

nay va dugc phdm chtra hop chat nay.
Tinh trang k§ thuit cia sing ché

Axl 13 tyrosin kinaza thy thé cta ho tyrosin kinaza thy thé Tyro3-Axl-Mer
(TAM), ma c6 protein cia gen dic hiéu kim hdm su phat trién (growth arrest-
specific gene 6- Gas6) lam phdi tr, va ban déu dugc x4c dinh 13 gen bién dbi &

bénh bach ciu tuy xwong man tinh (tai liéu phi sang ché 1).

Pudng truyén tin hiéu Gas6/Ax] da duoc bao cdo dé diéu chinh cac dap
g té bao nhu ty 1& séng cia t& bao, phan chia té bao, tu tidu, di chuyén té bao,
su hinh thanh mach, su két tu tiéu huyét cAu va su biét hoa té bao NK (tai liéu
phi sang ché 2), va ciing thudng dugc bao céo 13 dugc biéu hién qué muc trong
c4c mo ung thu nhu cdc mo ung thu rudt két nguyén phat (tai liéu phi sang ché
3), ung thu da day (tai lidu phi sang ché 4), ung thu thuc quan (tai lidu phi sang
ché 5), khéi u 4c tinh (tai liéu phi séng ché 6), ung thu budng tring (tai.liéu phi
N sang ché 7), ung thu than (tai liéu phi séng ché 8), ung thu niém mac ti cung (tai /‘
liéu phi sang ché 9) va ung thu tuyén gidp (tai liéu phi sang ché 10). Cling da
duoc chimg minh 13 sy ¢6 mit ciia AxI phin 16n ¢6 lién quan dén tinh trang hach
bach huyét va giai doan trong bénh ung thu phéi va sy biéu hién ER dbi véi

bénh ung thu v (tai lidu phi sang ché 11).

Ciing da dugc chimg minh 14 Axl ¢6 vai trd trong mién dich (tai liéu phi
sang ché 12), chtc ning tiéu huyét cAu (tai liéu phi séng ché 13), viéc tao tinh
trung (tai liéu phi sang ché 14), v6i hod mach (tai liéu phi séng ché 15), sy phét
trién té bao co tron mach do thrombin gay ra (VSMC) (tai lidu phi séng ché 16),

va céc loai bénh vé thin nhu viém théan ti€u ciu cap tinh va man tinh, bénh than
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lién quan dén tiéu dudng va thai loai mo ghép cling loai mén tinh (tai liéu phi
sang ché 17). Cac chat trc ché Axl duoc mong doi 14 hitu ich khong chi trong
viéc diéu tri bénh ung thu (ké ca cac khdi u rén nhu ung thu biéu mo va xa-com,
bénh bach cau, va lympho &c tinh) ma con didu tri nhidu bénh nhu cac bénh vé
mach (bao g@)m, nhung khong chi gidi han &, bénh huyét khdi, bénh xo vita
déng mach va bénh tai phat hep van tim), cac bénh vé than (bao gém, nhung
khong chi gidi han &, bénh viém thén tidu cdu cép tinh va mén tinh, bénh than
lién quan dén tiéu duong va thai loai mo ghép), va cac bénh c6 loan hinh thanh
mach dang k& (bao gdm, nhung khong chi gidi han &, cc bénh nhu bénh vong
mac do tiéu duong, bénh vong mac, bénh Véy nén, bénh viém khép man tinh

tdng dan, ching vita dong mach, xacom Kaposi va u mach).

Céc hop chét duge bdo céo 13 e ché Axl bao gdm céc hop chét cé cau
tric sulfonamit (tai liéu séng ché 3), hop chét ¢é ciu trac pyrolopyrimidin (tai
lidu sang ché 4, tai lidu sang ché 5), hop chét c6 céc cdu triic pyridin va pyrazin
(tai liéu séng ché 6), hop chit ¢6 céu tric pyrazin (tai liéu sang ché 7), hop chét
c6 cAu trac pyrazinylbenzimidazol (tai liéu séng ché 8), hop chét cé céu tric
indolinon (tai liéu séng ché 9), hop chdt c6 cdu tric triazolopyridin va
triazolopyrimidin (tai liéu sang ché 10), hop chét ¢6 ciu tric imidazol (tai lidu
sang ché 11), hop chét c6 ciu trac triazol (tai liéu sang ché 12, tai lidu sang ché
13, tai liéu sang ché 14, tai liéu sang ché 15, tai liéu sang ché 16, tai lidu sang
ché 17, tai lidu sang ché 20, tai liéu sang ché 24, tai liéu sang ché 25, tai lidu
sang ché 26, tai liéu sang ché 27, tai lidu sang ché 28), hop chit c6 céu tric
pyrimidindiamin (tai liéu sang ché 18), hop chét c6 cu triic pyrimidin (tai liéu
sang ché 19, tai lidu phi sang ché 18, tai liéu phi sang ché 22), hop chit c6 céu
tric quinolinyloxyphenylsulfonamit (tai liéu sang ché 21), hop chét c6 cu tric
quinolin (tai liéu sang ché 22, tai lidu séng ché 30, tai liéu phi séng ché 21), hop
chét ¢6 cAu tric pyridin (tai lidu sang ché 23, tai liéu phi sang ché 19), hop chét
¢ cAu tric uré (tai liéu sang ché 29), hop chét c6 ciu trac arylamit 2,4 dugc thé
(tai liéu phi sang ché 20), hop chat c6 ciu tric secosteroid (tai lidu phi séng ché

23), hop chét c6 cAu tric pyrimidin hai vong (tai liéu sang ché 31, tai liéu séng
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ché 32) va hop chét ¢6 ciu trac aminopyrazin va aminopyridin (tai liéu séng ché

33).
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Ban chit k§ thuit ciia sing ché

Vén @& k¥ thuat cin duoc giai quyét

Vi céc 1y do néu trén, muc dich ciia sang ché 1a de€ xuat cac hop chat trc

ché Axl méi hodc mudi cia chiing, hodc tinh thé cia chiing. Sang ché cling dé

xuét thudc didu tri bénh do chimg ting ning Axl gy ra, bénh lién quan dén

chimg ting nang Axl va/hodc bénh di kém véi ching tdng ning Axl, vi duy,

thudc chong ung thu, chtra cac hgp chat tc ché Axl nay hodc mudi cia chung,

hogc tinh thé cta ching.

Céch thirc giai quyét van dé
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CAc tac gia sang ché di nghién ctru chuyén sdu va da phat hién thiy ring
hop chét ¢6 cu tric c6 cong thirc chung (1) dudi day hodc mubi cia nd, hoic
tinh thé cia nd, c6 hoat tinh tc ché Axl cao. Phat hién ndy da hoan thanh séng

/4
A

che.

Cu thé, sang ché dé cap dén cac dbi twong nhu néu trong céc muc tir [1]
dén [50] dudi day.

[1] Hop chét c6 cong thirc chung (1):

R1

6 |
R N\ 3
| |X H (R)n
RZ
O O

RS

Sw
| /) ()
[trong do6 trong cdng thite (1),

A 1a nhém phenylen hodc nhém heteroarylen cé 6 canh, trong d6 nhom amino

lién ket véi A va di vong chira nito 1a & vi tri para so véi nhau,

R' 1a nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhidu phén tir thé duge chon tir
nhém 1, nhém aryl ma c6 thé c6 mot hodic nhidu phan tir thé duge chon tir nhém
2, nhém heteroaryl ma c6 thé c6 mot hosc nhiéu phﬁn ttr thé duoc chon tir nhom

2, hodc nguyén tr hydro,

R? 1a nhém C;-Cg alkyl ma cé thé c6 mot hodc nhiéu ph’fm t&r thé duge chon tir
nhém 1, nhém C;-Cg alkoxy ma c6 thé c6 mot hozic nhidu phan tir thé duge chon
tir nguyén tir halogen va nhém hydroxyl, -CONR*R® (trong d6 méi R* va R®
ddc 1ap 1a nhom C4-Cgq alkyl ma cod thé c6 mot hodc nhiu phén tir thé dugc chon
tr nguyén tir halogen, nhom C;-C¢ alkoxy va nhodm hydroxyl, hodc nguyén tir
hydro, hoic R* va R® cing véi nguyén ti nito ma lién két v&i ching co thé tao
thanh heteroxycloalkyl c6 ba dén bay canh ma c6 thé c6 mot hodc nhiéu phén tir
thé dugc chon tir nguyén tr halogen, nhém C;-Cg¢ alkyl, nhém C;-Cg alkoxy va
nhém hydroxyl), nhém xycloalkyl ma c6 thé c6 mot hodc nhiéu phan tir thé
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dwoc chon tir nhém 2, nhém phenyl ma c6 thé c6 mét hogc nhidu phan tir thé
dugc chon tir nhom 2, nhom heteroaryl ma co thé c6 mot hodc nhiéu ph'?ln tr thé

dugce chon tir nhdém 2, hodc nguyén tir hydro,

R? 14 phan tir thé trén A (trong d6 n 13 mot sb nguyén tir 0 dén 4, va mdi R? ¢6
thé 1a gidng nhau hodc khac nhau khi n 13 hai hodc nhiéu hon), va 12 nhém C;-Cs
alkyl ma c6 thé c6 mét hogic nhidu phin tir thé dugc chon tir nhém 1, nhém C;-
Cs alkoxy ma c6 thé c6 mét hodc nhiéu phén tir thé dugc chon tlir nguyén tir
halogen va nhém hydroxyl, nhém C;-Cg alkylthio ma c6 thé c6 mot hoic nhiéu
phan tir thé dugc chon tir nguyén t&r halogen va nhém hydroxyl, nguyén tir

halogen, hodc nhém hydroxyl,

R’ 13 nhém C;-Cs alkyl ma c6 thé c6 mot hodc nhidu phan tir thé dugc chon tir
nhém 1, -OR€ (trong d6 R€ 14 nhém C;-Cg alkyl ma c6 thé c6 mot hodic nhidu
phén tir thé dugc chon tir nhém C;-Cy alkoxy, nguyén tir halogen va nhém
hydroxyl, nhém heteroxycloalkyl c6 ba dén bay canh ma c6 thé c6 mot hoic
nhidu phan tir thé duge chon tlr nguyén ti halogen, nhém C;-Cs alkyl va nhém
hydroxyl, hodc nguyén tir hydro), nhom C;-C¢ alkylthio ma cé thé c6 mot hoic
nhidu phén tir thé dugc chon tir nguyén ti halogen va nhém hydroxyl, hodc

nguyén tir hydro,

R 14 nguyén ti hydro, hodc nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhiéu

phﬁn ter thé duoce chon tir nhéom 1,

W 12 C-R* hoic nguyén tit nito (trong d6 R* 1a nhém C;-Cs alkyl ma c6 thé cé
mét hogic nhidu phan tir thé dugc chon tir nhém 1, nhém C;-Cy alkoxy ma c6 thé
c6 mot hoac nhiéu phﬁn ttr thé duoc chon tr nhém C;-Cg¢ alkoxy, nhém
heteroxycloalkyl, nguyén tir halogen va nhém hydroxyl, nhém xycloalkyl ma ¢6
thé c6 mot hodc nhiéu phan tir thé duge chon tir nhém 3, nhém xycloalkenyl ma
c6 thé c6 mot hodc nhidu phidn tir thé dugc chon tr nhém 3, nhém
heteroxycloalkyl ma cé thé c6 mdt hodc nhidu phén tir thé duge chon tir nhém 3,
nhém heteroxycloalkenyl ma c6 thé c6 mot hoic nhiéu phan tir thé duoc chon tir

nhém 3, nhom aryl ma co thé c6 mot hodc nhiéu phﬁn tr thé dugc chon tir nhém
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3, nhém heteroaryl ma cé thé c6 mot hodc nhidu phé‘m tr thé duoc chon tir nhém

3, nguyén ti halogen, hoédc nguyén tr hydro), va
X la CH hoac nguyén tir nito]

hodc mudi cia nd.

Nhoém 1:

nguyén tir halogen,

-NRAR® va -CONR”R® (trong d6 mdi R* va R® doc 1ap 1a nhém C,-Cg alkyl ma
c6 thé c6 mot hodc nhidu phan tir thé dugc chon tir nguyén tir halogen, nhém C;-
C¢ alkoxy va nhém hydroxyl, hodc nguyén tr hydro, hodc R* va R® cung véi
nguyén tr nito ma lién két vdi ching c6 thé tao thanh heteroxycloalkyl c6 ba
dén bay canh ma c6 thé c6 mot hodc nhidu phin tir thé dugc chon tir nguyén tir

halogen, nhom C;-Cg alkyl, nhém C;-C¢ alkoxy va nhém hydroxyl),

-OR (trong d6 R 13 nhém C;-Cs alkyl ma c6 thé c6 mdt hozic nhidu phén tir thé
dugc chon tir nhdm C;-Cg alkoxy, nguyén tir halogen va nhém hydroxyl, nhom
heteroxycloalkyl c6 ba dén bay canh ma c6 thé c6 mot hodc nhidu phén tir thé
dugc chon tir nguyén tir halogen, nhém C;-Cg alkyl va nhém hydroxyl, hodc

nguyén tir hydro),

nhoém aryl ma cé thé c6 mot hodc nhiéu phz‘?tn tr thé duoc chon tir nhém C;-Cg
alkyl ma c6 thé c6 mdt hodc nhiéu phan t&r thé duoc chon tlir nguyén tir halogen

va nhom hydroxyl, nhom C;-Cs alkoxy, nhém oxo va nguyén tir halogen,

nhoém heteroaryl ma cé thé c6 mot hodc nhiéu phén tir thé duogc chon tir nhém
C;-Cs alkyl ma c6 thé c6 mot hodc nhidu phéan tir thé duoc chon tir nguyén tir
halogen va nhém hydroxyl, nhém C;-Cs alkoxy, nhém oxo, nhém hydroxyl va
nguyén tir halogen,

nhém xycloalkyl c6 ba dén bay canh ma c6 thé c6 mot hoic nhiu phan tir thé
duogc chon tir nhém C;-Cg¢ alkyl ma cé thé c¢6 mot hodc nhiéu phén tr thé duoc
chon tlr nguyén tir halogen va nhém hydroxyl, nhém C;-Cs alkoxy, nhém oxo,

nhom hydroxyl va nguyén tir halogen, va
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nhém heteroxycloalkyl c6 ba dén bay canh ma c6 th8 c6 mdt hodc nhiéu phén tir
thé duoc chon tir nhém C;-Cs alkyl ma c6 thé c6 mot hoic nhiéu phén tr thé
duogc chon tlr nguyén tir halogen va nhdm hydroxyl, nhém C;-Cq alkoxy, nhom

0x0, nhom hydroxyl va nguyén tr halogen

Nhom 2: nhém C;-Cg alkyl ma co thé ¢6 mot hodc nhidu phﬁn ttr thé dugce chon
tir nguyén t halogen va nhém hydroxyl, nhom C;-Cs alkoxy, nhém oxo, nhom
hydroxyl va nguyén tir halogen

Nhom 3: nhom C-Cg alkyl ma co thé c6 mot hodc nhidu ph?m ttr thé dugce chon
tir nhom 1, nhom C;-Cg axyl,

nhom C;-Cg4 alkylthio ma cé thé c6 mot hodc nhiéu phén tr thé duogc chon tir
nguyén tir halogen va nhém hydroxyl,

"CONR’R® (trong @6 mdi R* va R® doc 1ap 14 nhém C;-Cy alkyl ma c6 thé c6
mot hodc nhidu phin ti thé dugc chon tir nguyén tir halogen, nhém C;-Ce
alkoxy va nhom hydroxyl, hodc nguyén tir hydro, hodc R* va R® cling véi
nguyén ti nito ma lién két v6i chung c6 thé tao thanh nhém heteroxycloalkyl c6
ba dén bay canh ma c6 th8 c6 mot hodc nhidu phén tr thé dugc chon tir nguyén
tir halogen, nhém C;-Cg alkyl, nhém C,-Cg alkoxy va nhém hydroxyl),

-ORC (trong d6 R 1a nhém C;-Cs alkyl ma c6 thé ¢6 mot hodc nhiéu phan tir thé
duge chon tir nhém C;-Cs alkoxy, nguyén tir halogen, nhém heteroxycloalkyl ¢6
ba dén bay canh va nhom hydroxyl, nhém heteroxycloalkyl c6 ba dén bay canh
ma c6 thé c6 mdt hodc nhiéu phan tir thé dugc chon tir nguyén tir halogen, nhém
C,-Cs alkyl va nhém hydroxyl, hodc nguyén tir hydro), va

nhém heteroxycloalkyl ma c6 thé c6 mot hodc nhiéu phin tir thé dugc chon tir

nhom 2
" [2] Hop chét hoic mubi ctia né theo muc [1], trong d6 A 12 nhém phenylen.
[3] Hop chit hodc mudi cua no theo muc [1] ho#ic [2], trong d6 W 1a C-R".

[4] Hop chét hoic mudi ctia né theo muc bét ky tir [1] dén [3], trong d6 n 13 0.
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[5] Hop chét hoic mubi ciia né theo muc bét ky tir [1] dén [4], trong d6 R’ 13
nguyén tr hydro.

[6] Hop chét bt ky duoc chon tir nhom dudi day, hodc mudi ctia né.

F
Z OH
HC N N O.cn
QU008 e
) ~ o-CH Y
e

F 2
;E\:fo
7

H
N AN

NN
0. H
H
0 O N O Sﬂg N O O OcH, PN N O-c,
» © ° N ot N N ¢ o CHs
HN" N » |

HNN

0
Z
H o
N OcH N// § o
3 ~ .
cH, O O ~ O o CHs g O QS
| . Y l\ o'’
HN"N 2
F 2 F HN""N

A~ 0

I H,N"N

I F
;E\:fo
7
H 0 0
e~ NN ® < Ocn, “Y s
0

F #
F H
. et NN O O-ch, PARNAN AN
» o N oCHs o} NN
HNN l »

HN"N”
F

F

o
F z
F o H,C.
F>K/N/ HF o.CH3 Fj\/N/ H o™ . 3“0
o Mot O U )
| o} N AN 0
o YV, YOO
HN""N CH, I\ 0
P CH,

/\/N/ OH o (J)\/) o
F & w0 N AN 0.
0 ‘Tj/‘ ® O 0 OIN.CHSO o.gﬂg e OH
HNTN CH, CH, HAN7 N Y :N.N_ oH,
F F (o
HN" N
A0 ~0 F C A0
F)F\/N P N ,I:N JN oCHs \@mﬁ ! NiHa
0 NS 3 F T F (0] ] N (0] I N 4
HN W HNTN HN" N
[7] N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hodc

muoi cua no.
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[8] N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
hydroclorua.

[9] Tinh thé cia hop chét N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-
yl]phenyl}-5-(4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-
carboxamit hydroclorua.

[10] Tinh thé theo muc [9], tinh thé nay c6 mau nhiéu xa tia X dugc thé hién &
Fig.1 trong biéu db nhiéu xa bdt tia X thu dugc bang cach chiéu xa bang birc xa
Ko dong (d6 dai budc song A = 1,54 A).

[11] Tinh thé theo muc [9], tinh thd nay c6 mAu nhifu xa tia X dugc thé hién &
Fig.2 trong biéu d6 nhiéu xa bdt tia X thu dugc bing céach chiéu xa bang birc xa
Ko ddng (d6 dai budce song A = 1,54 A).

[12] Tinh thé theo muyc [9], tinh thé ndy c6 méu nhiéu xa tia X duoc thé hién &
Fig.3 trong bidu dd nhidu xa bot tia X thu dugc bang cach chiéu xa bang burc xa
Ko ddng (46 dai budc séng A = 1,54 A).

[13] Tinh thé theo muc [9], tinh thd nay c6 mAu nhifu xa tia X dugc thé hién &
Fig.4 trong biéu db nhiéu xa bdt tia X thu dugc bing céach chiéu xa bang birc xa
Ko dong (d6 dai budc séng A = 1,54 A).

[14] Tinh thé theo muc [9], tinh thd nay c6 mAu nhiéu xa tia X dugc thé hién &
Fig.5 trong biéu db nhiéu xa bot tia X thu dugc bing cé4ch chiéu xa bing birc xa
Ko ddng (d6 dai budc séng A = 1,54 A).

[15] Tinh thé theo muc [9], tinh thé nay c6 miu nhidu xa tia X dugc thé hién &
Fig.6 trong biéu dd nhidu xa bdt tia X thu dugc bing céach chiéu xa bang birc xa
Ko ddng (46 dai budce séng A = 1,54 A).

[16] Tinh thé theo myc [9], tinh thé nay c6 miu nhiéu xa tia X duoc thé hién &
Fig.7 trong biéu dd nhiéu xa bdt tia X thu dugc bing céach chiéu xa bing burc xa

Ko ddng (d6 dai budce séng A = 1,54 A).
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[17] Tinh thé theo muc [9], tinh thé nay cé mau nhiéu xa tia X duoc thé hién &
Fig.8 trong biéu dd nhidu xa bot tia X thu dugc bing cach chiéu xa bang bic xa
Ko ddng (d6 dai bude song A = 1,54 A).
[18] Tinh thé theo muc [9], tinh thé nay c6 mau nhiéu xa tia X dugc thé hién &
Fig.9 trong biéu d6 nhilu xa bot tia X thu duoc béng céch chiéu xa bf‘?lng buc xa
Ko dong (d6 dai budce séng A = 1,54 A).
[19] Tinh thé theo muc [9], tinh thé nay c6 mau nhiu xa tia X duoc thé hién &
Fig.10 trong biéu dd nhifu xa bot tia X thu duge b%lng cach chiéu xa bﬁng birc xa
Ko ddng (d6 dai bude song A = 1,54 A).
[20] Tinh thé theo muc [9], tinh thé nay c6 mAu nhidu xa tia X dugc thé hién &
Fig.11 trong biéu d6 nhidu xa bot tia X thu dugc béng cach chiéu xa béng birc xa
Ko ddng (d6 dai budc song A = 1,54 A).
[21] Tinh thé theo muc [9], tinh thé ndy c6 miu nhidu xa tia X dugc thé hién &
Fig.12 trong biéu dd nhiéu xa bét tia X thu duge béng cach chiéu xa béng burc xa
Ko dong (d0 dai budc séng A = 1,54 A).
[22] Tinh thé theo myc [9], tinh thé nay c6 miu nhiéu xa tia X dugc thé hién &
Fig.13 trong biéu dd nhiéu xa bot tia X thu duogc béng cach chiéu xa béng buc xa
Ko ddng (46 dai budce séng A = 1,54 A).
[23] Tinh thé theo muc [9], tinh thé nay c6 miu nhidu xa tia X dugc thé hién &
Fig.14 trong biéu dd nhidu xa bot tia X thu duge béng cach chiéu xa béng buc xa
Ko dong (d9 dai budc séng A = 1,54 A).
[24] Tinh thé theo muc [9], tinh thé nay c6 mAu nhiéu xa tia X duoc thé hién &
Fig.15 trong biéu d6 nhidu xa bot tia X thu dugc bang cach chiéu xa bing birc xa
Ko dong (d6 dai bude séng A = 1,54 A).
[25] Tinh thé theo myc [9], tinh thé nay c6 mau nhidu xa tia X dugc thé hién &
Fig.16 trong biéu dd nhidu xa bdt tia X thu duoc bing céach chiéu xa bang burc xa

Ka dong (d6 dai budc séng A = 1,54 A).
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[26] Tinh thé theo muc [9], tinh thé ndy c6 cac dinh dic trung & cac goc nhiéu
xa 20 1a 7,44, 10,00, 13,48, 14,86, 16,10, 19,30, 20,30, 22,62, 23,02, 23,70,
24,54, 25,92 va 28,46 trong biéu dd nhiéu xa bt tia X thu duogc béng cach chiéu
xa bing birc xa Ko ddng (d6 dai bude séng A = 1,54 A).

[27] Tinh thé theo muc [9], tinh thé nay c6 cac dinh dic trung & cac goc nhiéu
xa 20 12 4,32, 9,10, 15,52, 18,32, 18,54, 19,22, 20,54, 20,70, 23,54, 24,14, 25,34
va 27,02 trong bidu dd nhidu xa bdt tia X thu dugc bing cach chiéu xa bing birc

xa Ko, ddng (d6 dai bude séng A = 1,54 A).

[28] Tinh thé theo muc [9], tinh thé nay cé cac dinh dic trung & cic géc nhiéu
xa 20 1a 13,86, 15,04, 19,76, 20,58, 22,26, 22,58, 23,82, 24,10, 24,36 va 24,88
trong biéu d6 nhidu xa bot tia X thu duoc béng cach chiu xa béng burc xa Ko
dong (46 dai budce song A = 1,54 A).

[29] Tinh thé theo muc [9], tinh thé nay c6 cac dinh dic trung & céc gbc nhiéu
xa 20 1a 5,34, 7,22, 8,20, 11,68, 14,54, 15,74, 17,54, 23,24, 23,72, 25,12 va
26,16 trong biéu db nhidu xa bt tia X thu dugc bang cach chiéu xa bing bic xa

Ko dong (46 dai budc séng A = 1,54 A).

[30] Tinh thé theo muc [9], tinh thé nay ¢ cac dinh dic trung & céc goc nhiéu
xa 20 1a 11,02, 11,86, 15,56, 18,20, 22,12, 24,70, 25,80, 26,04, 26,26 va 28,62
trong biéu dd nhidu xa bot tia X thu duoc bang cach chiéu xa bang bic xa Ko
ddng (d6 dai budce song A = 1,54 A).

[31] Tinh thé theo muc [9], tinh thé nay cé cac dinh dic trung & cac géc nhiéu
xa 20 1a 3,58, 4,56, 6,60, 6,72, 7,20, 9,62, 10,28, 13,06 va 24,52 trong biéu dd
nhidu xa bot tia X thu duoc bing cach chiéu xa béng birc xa Ko déng (do dai
bude séng A = 1,54 A).

[32] Tinh thé theo muc [9], tinh thé nay ¢ cac dinh dic trung & céc gbc nhiéu
xa 20 1a 7,78, 8,14, 8,88, 12,54, 15,68, 16,36, 18,76, 19,34, 20,08, 22,36, 24,66,
25,74, 26,70 va 28,02 trong bidu dd nhidu xa bot tia X thu duoc bang cich chiéu
xa bing birc xa Ko ddng (d6 dai buéce séng A = 1,54 A).
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[33] Tinh thé theo muc [9], tinh thé nay c6 cac dinh dic trung & céc goc nhiéu
xa 20 1a 5,78, 8,90, 13,66, 14,42, 16,84, 17,56, 19,26, 20,74, 22,42, 24,66, 25,12,
25,60 va 26,96 trong biéu dd nhiéu xa bot tia X thu dugc béng cach chiéu xa

bing buc xa Ko dong (d6 dai bude séng A = 1,54 A).

[34] Tinh thé theo muc [9], tinh thé nay c6 céc dinh dic trung & cac goc nhidu
xa 20 1a 11,12, 14,82, 18,86, 20,32, 20,66, 21,64, 22,36, 22,68, 23,00, 24,10,
25,26 va 27,00 trong bidu dd nhidu xa bot tia X thu dugc bing cach chiéu xa

bang birc xa Ko dong (d6 dai bude séng A = 1,54 A).

[35] Tinh thé theo muc [9], tinh thé nay c6 céc dinh dic trung & cac goéc nhidu
xa 20 1a 7,80, 12,18, 12,78, 16,20, 16,82, 19,20, 19,66, 20,20, 21,20, 24,52,
25,68 va 26,78 trong biéu dd nhidu xa bt tia X thu duge bing cach chiéu xa

bing birc xa Ko ddng (4 dai budc séng A = 1,54 A).

[36] Tinh thé theo muc [9], tinh thé nay c6 céc dinh dic trung & cac géc nhiéu
xa 20 1a 2,80, 6,86, 7,88, 11,60, 13,68, 14,86, 17,40, 22,40, 23,78 va 25,74 trong
biéu d6 nhiu xa bot tia X thu dugc béng cach chiéu xa béng btrc xa Ko dong
(dd dai bude song A = 1,54 A).

[37] Tinh thé theo muc [9], tinh thé ndy c6 céc dinh dic trung & cac gbc nhiéu
xa 20 1a 5,32, 7,98, 10,68, 11,70, 14,84, 16,02, 19,78, 21,76, 23,08, 25,30 va
25,68 trong biéu d6 nhiéu xa bot tia X thu dugc bang cach chiéu xa bang birc xa
Ka dong (46 dai bude song A = 1,54 A).

[38] Tinh thé theo muyc [9], tinh thé nay c6 céc dinh dic trung & cac goc nhiéu
xa 20 1a 8,10, 10,60, 12,06, 14,16, 14,58, 15,60, 18,16, 20,72, 20,94, 22,86,
23,90, 24,32 va 27,14 trong biéu d6 nhiéu xa bot tia X thu duoc béng céch chiéu
xa bang birc xa Ko dong (46 dai bude séng A = 1,54 A).

[39] Tinh thé theo muc [9], tinh thé nay c6 cc dinh dic trung & cc gdéc nhiéu
xa 20 la 3,60, 6,22, 9,56, 10,42, 14,04, 14,66, 15,30, 16,40, 19,52, 22,12 va
26,42 trong biéu dd nhifu xa bét tia X thu dugc bang cach chiéu xa bing birc xa

Ko ddng (46 dai bude song A = 1,54 A).
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[40] Tinh thé theo muc [9], tinh thé nay c6 cac dinh dic trung & cac goc nhiéu
xa 20 1a 5,46, 7,98, 9,54, 11,00, 14,00, 15,36, 16,56, 22,00, 23,54, 24,00 va
26,56 trong biéu dd nhidu xa bot tia X thu duoc béng cach chiéu xa béng birc xa

Ko dong (d6 dai budce song A = 1,54 A).

[41] Tinh thé theo muc [9], tinh thé nay c6 céac dinh dic trung & céc goc nhiéu
xa 20 1a 5,64, 6,92, 8,06, 11,32, 14,40, 16,18, 17,04, 21,84, 22,50, 23,82 va
24,28 trong biéu dd nhidu xa bot tia X thu dugc bang cach chiéu xa bing burc xa

Ko ddng (d6 dai budce séng A = 1,54 A).

[42] Chét trc ché AxI chira hop chit hodc mudi ctia nd theo muc bét ky trong sb

céc muc tir [1] dén [6], hodc tinh thé ctia nd.

[43] Thubc chtra hop chét hodc mubi cia né theo muc bat ky trong s6 cac muc

tir [1] dén [6], hodc tinh thé cta né 1am thanh phan hoat tinh.

[44] Thubc didu tri bénh do ching ting ning kinaza Axl giy ra, bénh c6 lién
quan dén chimg ting ning kinaza Axl vd/hogic bénh di kém véi ching tang ning
kinaza Axl, chira hop chét hosic mubi ctia né theo muc bét ky trong sb cac muc

tir [1] dén [6], hodc tinh thé ctia né 1am thanh phan hoat tinh.

[45] Thubc didu tri bénh ting sinh cao, chira hop chét hodc mubi ciia né theo
muc bit ky trong sd cac muc tir [1] dén [6], hoic tinh thé ctia n6 1am thanh phan

hoat tinh.

[46] Thubc didu tri bénh ung thu, chira hop chét hodc mudi cua né theo muc
bét ky trong sd cac muc tir [1] dén [6], hodc tinh thé ctia né 1am thanh phan hoat
tinh.

[47] Thubc phong bénh ung thu di cin, chira hop chét hodc mubi ctia né theo
muc bét ky trong s6 cac muc tir [1] dén [6], hodc tinh thé ctia né 1am thanh phan
hoat tinh.

[48] Thudc dé chdng lai sy khang thudc, chira hop chét hoic mudi ciia n theo
muc bét ky trong sd cac muc tir [1] dén [6], hodc tinh thé ciia n6 1am thanh phan

hoat tinh.
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[49] Thubc theo muc [46] hozic [47], trong d6 bénh ung thu duge chon tir bénh
ung thu va, bénh ung thu rudt két, bénh ung thu tién liét tuyén, bénh ung thu
phdi, bénh ung thur da day, bénh ung thu budng trimg, bénh ung thu niém mac tt
cung, bénh ung thu than, bénh ung thu biéu mé té bao gan, bénh ung thu tuyén
giap, bénh ung thu t cung, bénh ung thu thuc quén, bénh ung thu biéu md té
bao hinh vay, bénh bach clu, xa cém xuong, khdi u 4c tinh, u nguyén bao dém,

u nguyén bao thin kinh va bénh ung thu tuyén tuy.

[50] Duoc phdm chita hop chét hoic mubi cia n6 theo muc bét ky trong s6 cac
muc tir [1] dén [6], hodc tinh thé cta né, va chit mang dugc dung.
Hiéu qué ctia sang ché

Séng ché d& xuét hop chit pyridon méi ¢6 cdng thirc (1) néu trén c6 hoat
tinh &c ché Axl. Cac hop chit méi nay 1a hiru ich d& 1am thude diéu tri cdc bénh
do ching ting ning Axl gdy ra, cac bénh c6 li€n quan dén chimg ting ning AxI
va/hodc céc bénh di kém vdi ching ting nang Axl, vi dy, cac thubc chéng bénh
ung thu.

MB® ta vin tit cac hinh vé

FIG.1 14 biéu d6 nhiéu xa bét tia X ciia cac tinh thé thu dugc & vi du 90,
trong do truc tung 13 cudng dd nhiéu xa tinh theo s6 luong nhidu xa trén gidy
(cps), va truc hoanh la céc tri sb cua cac goc nhiéu xa 260;

FIG.2 1a bidu d nhifu xa bot tia X ciia cac tinh thé thu dugc & vi du 91,
trong do truc tung la cudng do nhidu xa tinh theo sd lwgng nhidu xa trén gidy
(cps), va truc hoanh 1a céc tri sb cua cac goc nhiéu xa 26;

FIG.3 13 bidu db nhifu xa bot tia X clia cac tinh thé thu dugc & vi du 92,
trong do6 truc tung la cudong do nhiéu xa tinh theo sb luong nhiéu xa trén gidy
(cps), va truc hoanh 14 céc tri sb cua cac goc nhiéu xa 20;

FIG.4 1a bidu dd nhidu xa bot tia X clia cac tinh thé thu dugc & vi du 93,
trong d6 truc tung la cuong do nhidu xa tinh theo sb luong nhidu xa trén gidy

(cps), va truc hoanh 1a céc tri so clia cac géc nhicu xa 20;
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FIG.5 14 bidu dd nhiéu xa bot tia X cla céac tinh thé thu dugc & vi du 94,
trong d6 truc tung 14 cudng do nhiéu xa tinh theo s6 lwong nhifu xa trén gidy
(cps), va truc hoanh la céc tri s6 clia céc gbe nhiéu xa 20;

FIG.6 1a biéu db nhifu xa bot tia X cla cac tinh thé thu dugc & vi du 95,
trong d6 truc tung 13 cudng d6 nhiéu xa tinh theo s6 luong nhifu xa trén gidy
(cps), va truc hoanh la céc tri s6 clia cc gbc nhiéu xa 26;

FIG.7 14 biéu dd nhiéu xa bot tia X clia cac tinh thé thu duge & vi du 96,
trong d6 truc tung 13 cudng do nhidu xa tinh theo s6 luong nhifu xa trén gidy
(cps), va truc hoanh 1a céc tri sd ciia cac goc nhidu xa 20;

FIG.8 1a bidu d6 nhidu xa bot tia X ctia céc tinh thé thu dugc & vi du 97,
trong d6 truc tung 13 cudng do nhiéu xa tinh theo s6 luong nhiéu xa trén gidy
(cps), va truc hoanh la céc tri sd cta céc goc nhidu xa 26;

FIG.9 1a bidu d6 nhidu xa bot tia X cta c4c tinh thé thu duge & vi du 98,
trong d6 truc tung la cudong do nhidu xa tinh theo s6 lwong nhiu xa trén gidy
(cps), va truc hoanh la céc tri sd cta cac goc nhidu xa 26;

FIG.10 12 biéu dd nhifu xa bt tia X clia c4c tinh thé thu dugc & vi du 99,
trong d6 truc tung la cudng do nhidu xa tinh theo s6 luong nhiéu xa trén gidy
(cps), va truc hoanh la céc tri sd clia cac goc nhidu xa 20;

FIG.11 14 biéu d6 nhiéu xa bdt tia X cta cée tinh thé thu duge & vi du 100,
trong d6 truc tung 1a cudng do nhiéu xa tinh theo s6 lwong nhidu xa trén gidy
(cps), va truc hoanh 1a céc tri sd clia cac goc nhidu xa 20;

FIG.12 14 biéu d6 nhidu xa bot tia X clia cac tinh thé thu duoc & vi du 101,
trong d6 truc tung 1a cudng do nhiu xa tinh theo s6 lugng nhiéu xa trén giy
(cps), va truc hoanh la céc tri sd cua cac goc nhidu xa 26;

FIG.13 1a biéu db nhifu xa bot tia X clia céc tinh thé thu dugc & vi du 102,
trong d6 truc tung 1a cudng do nhiéu xa tinh theo sb6 luong nhiéu xa trén gidy

(cps), va truc hoanh la céc tri so ciia cac goc nhieu xa 20;
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FIG.14 13 bidu dd nhidu xa bt tia X clia cac tinh thé thu dugce & vi du 103,
trong d6 truc tung 1a cuong do nhidu xa tinh theo sd lugng nhiéu xa trén gidy
(cps), va truc hoanh la céc tri s6 cua céc gbe nhiéu xa 20;

FIG.15 1a biéu dd nhidu xa bt tia X ciia cac tinh thé thu dugc & vi du 104,
trong d6 truc tung la cudng do nhidu xa tinh theo sb luong nhiéu xa trén gidy
(cps), va truc hoanh 1a cac tri s6 cla cac gbc nhiéu xa 20; and

FIG.16 1a bidu dd nhidu xa bt tia X ctia céc tinh thé thu dugc & vi du 105,
trong d6 truc tung la cuong do nhidu xa tinh theo sd luong nhiéu xa trén gidy
(cps), va truc hoanh 1a céc tri sd cta cac goc nhidu xa 20.

Mo ta chi tiét sang ché

Theo sang ché, Axl @& céap dén protein duoc ma hoa bing gen Axl. "AxI"
bao gbém cac protein Axl dugc ma hod boi gen Axl co chidu dai dy du hosc céc
protein Axl dugc mé hoa boi cac dot bién gen Axl (bao gém dot bién mét doan,
dot bién thay thé hozc dot bién thém doan). Theo séng ché, "Ax1" dé cap dén cac
chét ddng chirc ning thu duge tlr céc loai dong vét khac nhau.

Theo sang ché, "chit trc ché Ax1" d& cap dén chét ac ché céac chirc ning
cua Axl dudi dang tyrosin kinaza.

Theo sang ché, thuat ngit "khéi u" va "bénh ung thu" cé thé duoc sir dung
hoan d6i cho nhau. Theo séng ché, khéi u, khéi u 4c tinh, bénh ung thu, bénh
ung thu 4c tinh, bénh ung thu bidu mé, xa-cdm va tuong tu c6 thé dugc goi
chung 13 "khéi u" hogc "bénh ung thu."

Theo sang ché,

"C,-Cs alkyl” chi nhém alkyl mach thing hoc mach nhanh ¢6 1 dén 6
nguyén tir cacbon. Céc vi du vé nhém "C;-Cg alkyl" bao gdm nhém metyl, nhém
etyl, nhém propyl, nhom isopropyl, nhém butyl va nhém tert-butyl.

Nhém "C;-Cg alkoxy” chi nhém alkoxy cé nhom alkyl mach thing hozc

mach nhanh c¢6 1 dén 6 nguyén tir cacbon. Céc vi du vé nhém "C;-Cg alkoxy"
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bao gdm nhom metoxy, nhém etoxy, nhém propoxy, nhém isopropoxy va nhom

butoxy.

Céc vi du vé "nguyén tir halogen" bao gbém nguyén tit flo, nguyén tt clo,

nguyén tir brom va nguyén tir iot.
"Nhoém oxo” chi nhém duoc thé hién bang "=0" trlr khi c6 quy dinh khac.

"Nhom xycloalkyl” chi nhém alkyl vong ¢6 3 dén 8 nguyén tir cacbon trir
khi c6 quy dinh khac. Cac vi du vé nhém nay bao gdbm nhém xyclopropyl, nhém

xyclobutyl, nhom xyclopentyl va nhom xyclohexyl.

"Nhém heteroxycloalkyl” chi nhém di vong no hod tri 1 va bao gém nhém
di vong no c6 nguyén t nito trong vong va nhém di vong no ¢6 nguyén tir oxy
trong vong. Cac vi du vé nhém nay bao gém cic nhém hod tri 1 duge dan xuét
tir pyrolidin, imidazolin, piperidin, piperazin, azetidin, morpholin, dioxan,

oxetan, tetrahydropyran va quinuclidin.

"Nhém xycloalkenyl" bao gdm "nhém xycloalkyl" néu trén c¢6 mot hogdc
nhiéu lién két khong no nhu cac lién két doi ching han. C4c vi du v& nhém nay

bao gdm nhém xyclopentenyl va nhém xyclohexenyl.

"Nhém heteroxycloalkenyl" bao gdm "nhém heteroxycloalkyl" néu trén co
mot hodic nhidu lién két khong no nhu céc lién két déi ching han. Céc vi dy vé

nhém ndy bao gdm nhém tetrahydropyridinyl va nhém dihydropyranyl.

"Nhém aryl” chi phén tir thé hoa tri 1 dugc dan xuét tir hydrocacbon thom.
Céc vi du vé& nhém aryl bao gdm nhém phenyl, nhém indenyl, nhém naphthyl,

nhém fluorenyl, nhdm anthranyl, va nhém phenanthrenyl.

"Nhém heteroaryl” chi nhém di vong thom hoéa tri 1. Cac vi du vé nhém
nay bao gdm nhém pyrolyl, nhém pyrazolyl, nhém triazolyl, nhém oxazolyl,
nhém oxadiazolyl, nhém thiophenyl, nhém thiazolyl, nhém thiadiazolyl, nhém
pyridinyl, nhém pyrimidinyl, nhém pyridazinyl, nhém pyrazinyl, nhom
benzimidazolyl, nhém  benzotriazolyl, nhém  benzofuranyl, nhom

benzothiophenyl, nhém quinolyl, nhém carbazolyl, va nhém dibenzofuranyl.
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"Nhém heteroarylen” chi nhém di vong thom hod tri hai. Céc vi du vé
nhém ndy bao gém céc nhém hoa tri hai dugc dén xuét tir pyridin, pyrimidin,
pyrazin, pyridazin va triazin.

MB&i phén tir thé trong cong thire (1) s& dugc md ta duéi day.

Trong cong thirc chung (1) dudi day:

(R)n

(1)

A 13 nhém phenylen hodc nhom heteroarylen cé 6 canh. Nhom amino lién

két v4i vong A va di vong chira nito 1a & vi tri para so véi nhau.

Khi A 12 nhém heteroarylen, t6t hon 13 A 13 nhém chira nguyén t@ nito, va
dic biét duoe vu tién néu 13 nhém dugc din xudt tir pyridin. Vi tri ciia nguyén ti

khéng phai nguyén tir cacbon trong vong A la khong bi gidi han cu thé.
A t6t hon 14 nhém phenylen.

R! 12 nhém C;-Cs alkyl ma c6 thé c6 mot hodic nhidu phan tir thé duge
chon tir nhém 1 néu trén, nhom aryl ma c6 thé c6 mot hoic nhiéu phén tir thé
dugc chon tir nhdm 2 néu trén, nhém heteroaryl ma cé thé c6 mot hodc nhiéu
phén tr thé duoc chon tir nhém 2 néu trén, hodc nguyén tir hydro.

O day, khi R! 12 "nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhidu phén tir
thé duoc chon tir nhém 1 néu trén", nhém C,-Cs alkyl t6t hon 1a nhom metyl,
nhoém etyl, nhém propyl, nhém isopropyl, nhom butyl hodc nhém isobutyl.

Nguyén ti halogen duéi dang phin tir thé cho nhém C;-Cg alkyl tét hon 1a
nguyén tir flo, nguyén tir clo hodc nguyén tir brom. Nhém C;-C¢ alkyl c6 thé
duoc thé bing nhidu nguyén tir halogen giéng nhau hogic khac nhau, va sé luong

phn tir thé t6t hon 13 1 dén 3 néu né duge thé bing (cac) nguyén tir halogen.
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-NR*R® va -CONR“R® duéi dang cac phan tir thé cho nhém C;-Cg alkyl
(trong d6 mdi R* va R® doc 14p 12 nhém C;-Cg alkyl ma cé thé cé mot hodc
nhiéu phan tir thé dugc chon tir nguyén ti halogen, nhom C;-Cg alkoxy va nhom
hydroxyl, hodc nguyén tir hydro, hodc R* va R® cing véi nguyén tir nito ma lién
két v6i chiing c6 thé tao thanh nhém heteroxycloalkyl ¢6 ba dén bay canh ma c6
thé c6 mot hodc nhiéu phan tir thé duge chon tir nguyén tir halogen, nhém C-C
alkyl, nhom C;-C¢ alkoxy va nhém hydroxyl) t6t hon 12 nhém amino ma c6 thé
dugc thé béng nhém C;-Cg alkyl ma c6 thé c6 mét hoic nhiéu phﬁn tr thé dugc
chon tir nguyén tir halogen, nhém C;-Cg alkoxy va nhom hydroxyl, hodc nhom
carbamoyl ma c6 thé duoc thé béng nhém C;-C¢ alkyl ma cé thé c6 mdt hoic
nhiéu phan tir thé dugc chon tir nguyén tir halogen, nhém C;-Cg alkoxy va nhém
hydroxyl, t6t hon 13 nhém amino ma cé thé dugc thé bang nhém (cac) C,-Cs
alkyl, hodic nhém carbamoyl ma cé thé dugc thé bang nhém (céac) C;-Cs alkyl,
t5t hon nita 1a nhém amino ma c6 thé duge thé bang (cac) nhém C,-C; alkyl,
hoic nhém carbamoyl ma cé thé dugc thé b%mg (c4c) nhém C,-C; alkyl, va dac
biét tt hon 14 nhém amino, nhém carbamoyl, nhém monometylamino, nhém
dimetylamino, nhém monometylcarbamoyl, nhom dimetylcarbamoyl, nhém
monoetylamino, nhém  dietylamino, nhém  metyletylamino, nhém

monoetylcarbamoyl, nhém dietylcarbamoyl hogc nhém metyletylcarbamoyl.

Trong -OR® dudi dang phan tir thé cho nhém C;-Cs alkyl (trong d6 R 1a
nhém C;-Cs alkyl ma c6 thé c6 mot hodic nhidu phéan tir thé duge chon tir nhém
C;-Cs alkoxy, nguyén tir halogen va nhom hydroxyl, nhém heteroxycloalkyl c6
ba dén bay canh ma co thé c6 mot hodc nhiéu phs‘in tr thé dugc chon tir nguyén
tr halogen, nhém C;-Cg¢ alkyl va nhom hydroxyl, hodc nguyén tir hydro), RE t6t
hon 14 nhém C;-C¢ alkyl, nhém heteroxycloalkyl c6 ba dén bay canh hoac
nguyén tir hydro, va R t6t hon 12 nhém C,-C; alkyl, nhém tetrahydropyranyl
hodc nguyén tir hydro.

"Nhém aryl ma c6 thé c6 mét hogic nhidu phan tir thé dugc chon tir nhém
C;-Cs alkyl ma c6 thé c6 mdt hozc nhidu phan tr thé duoc chon tir nguyén tir

halogen va nhém hydroxyl, nhém C;-C¢ alkoxy, nhém oxo va nguyén tir

-22-



26675

halogen" dudi dang phan tir thé cho nhém C;-Cg alkyl t5t hon 12 nhém phenyl
ma c6 thé c6 mdt hodc nhidu phan tir thé duoc chon tir nhém C;-Cy alkyl ma c6
thé c6 mdt hodc nhiéu phin tir thé dugce chon tlir nguyén tit halogen va nhém
hydroxyl, nhém C;-Cg alkoxy, nhém oxo va nguyén tir halogen, t6t hon 13 nhém
phenyl ma c6 thé c6 mot hogc nhidu phan tir thé duge chon tir nhém C;-Cy alkyl
ma c6 thé ¢6 1 dén 3 phan tir thé duge chon tir 1 dén 3 nguyén tir halogen va
nhom hydroxyl, nhém C;-C; alkoxy, nhém oxo va 1 dén 3 nguyén tir halogen,
va tét hon nita 12 nhém phenyl khéng duogc thé hozc duge thé bing 1 dén 3

nguyén tir halogen hodc nhoém C;-C; alkoxy.

"Nhom heteroaryl" trong “nhém heteroaryl ma co thé c6 mot hodic nhiéu
phén tr thé duoc chon tir nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhiéu phan tir
thé dugc chon tir nguyén tir halogen va nhém hydroxyl, nhom C;-Cs alkoxy,
nhém oxo, nhém hydroxyl va nguyén tir halogen" dudi dang phan tir thé cho
nhém C;-Cg alkyl t6t hon 1a nhém heteroaryl chira nguyén ti nito. "Nhom
heteroaryl ma co thé c6 mot hodc nhiéu phf?ln tr thé duoc chon tir nhém C;-Cg
alkyl ma c6 thé c6 mot hodc nhiéu phén tir thé duge chon tir nguyén tir halogen
va nhém hydroxyl, nhom C;-Cs alkoxy, nhém oxo, nhom hydroxyl va nguyén tir
halogen" tét hon 1a nhém pyridinyl ma c6 thé c6 mét hoic nhiéu phan tir thé
duogc chon tir nhém C;-Cq4 alkyl ma co thé ¢4 mot hodc nhiéu phe‘in tr thé dugc
chon tir nguyén tr halogen va nhém hydroxyl, nhém C;-Cs alkoxy, nhém oxo,
nhom hydroxyl va nguyén tir halogen, nhém pyrimidinyl ma c6 thé c6 mot hodc
nhidu phan tr thé duge chon tir nhém C;-Cg alkyl ma c6 thé c6 mdt hode nhidu
phan tir thé duge chon tr nguyén tit halogen va nhém hydroxyl, nhom C;-Cg
alkoxy, nhom oxo, nhom hydroxyl va nguyén tr halogen, nhém pyrazinyl ma co6
thé c6 mot hodc nhiéu phén tr thé duge chon tir nhém C;-Cg alkyl ma cé thé co
mot hodc nhiéu phan tir thé duoc chon tir nguyén tit halogen va nhém hydroxyl,
nhém C;-Cg alkoxy, nhdm oxo, nhém hydroxyl va nguyén tir halogen, nhém
pyridazinyl ma c6 thé c6 mét hosc nhiéu phan tir thé duoc chon tir nhém C;-Cy
alkyl ma c6 thé c6 mot hodc nhiéu phén tir thé dugc chon tir nguyén tit halogen

va nhém hydroxyl, nhom C;-Cg alkoxy, nhém oxo, nhém hydroxyl va nguyén tir
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halogen, hodc nhém thiophenyl ma cé thé ¢6 mot hodc nhidu phén tr thé duogc
chon tir nhém C;-Cg alkyl ma co thé c6 mot hodc nhiéu phﬁn tr thé duoc chon tir
nguyén tir halogen va nhém hydroxyl, nhém C;-C¢ alkoxy, nhém oxo, nhom
hydroxyl va nguyén tir halogen, va dic biét t6t hon 1a nhém pyridinyl ma cé thé
c¢6 mot hoac nhiéu phr:in tr thé duoc chon tir nhém C,-Cg alkyl ma c6 thé c6 mot
ho#ic nhidu phan tir thé dugc chon tir nguyén tir halogen va nhém hydroxyl,
nhém C;-C¢ alkoxy, nhém oxo, nhém hydroxyl va nguyén tir halogen. Vi tri ma
& d6 m3i nhém heteroaryl duoc lién két véi nhém C;-Cg alkyl khong bi gidi han,
nhung nhém pyridinyl t5t hon 1a dugce lién két & vi tri 2, nhém pyrimidinyl tbt
hon la duoc lién két & vi tri 2, nhém pyrazinyl t&t hon 1a duoc lién két & vi tri 2,
nhém pyridazinyl tdt hon 1a duoc lién két & vi tri 3, va nhém thiophenyl tot hon
1a duoc lién két & vi tri 2. "Nhom heteroaryl ma c6 thd c6 mot hodc nhiéu phﬁn
tir thé duoc chon tir nhém C;-Cy alkyl ma c6 thé c6 mét hodc nhiéu phan tir thé
duoc chon tir nguyén tir halogen va nhém hydroxyl, nhém C;-C¢ alkoxy, nhém
0x0, nhém hydroxyl va nguyén tir halogen" dudi dang phan tir thé cho nhém C;-
Cs alkyl diic biét tét hon 1a nhém pyridinyl khong duge thé, nhém pyridinyl
duge thé bang nhém C;-C; alkoxy, hodc nhém pyridinyl duge thé bang nguyén

tr halogen.

"Nhém xycloalkyl c¢6 ba dén bay canh ma cé thé ¢6 mot hodc nhiéu phan
tir thé dwoc chon tir nhém C;-Cg alkyl ma c6 thé ¢ mét hogic nhiéu phan tir thé
duoc chon tir nguyén tir halogen va nhém hydroxyl, nhém C;-C¢ alkoxy, nhom
oxo, nhom hydroxyl va nguyén tir halogen" dudi dang phén tir thé cho nhém C;-
Cs alkyl t6t hon 1a nhém xycloalkyl khong dugc thé c6 ba dén bay canh hoic
nhém xycloalkyl c6 ba dén bay canh dugc thé bang nhidu nguyén tir halogen, va

tét hon 1a nhém xycloalkyl khéng dugc thé c6 ba dén bay canh.

"Nhom heteroxycloalkyl c6 ba dén bay canh ma cé thé c6 mot hodc nhidu
phén tir thé dugc chon tir nhém C;-Cg alkyl ma c6 th& c6 mot hodic nhiéu phan tir
thé duoc chon tir nguyén tir halogen va nhém hydroxyl, nhom C;-Cs alkoxy,
nhéom oxo, nhém hydroxyl va nguyén tir halogen" duédi dang phén tir thé cho

nhém C,-Cy alkyl t5t hon 1a nhém heteroxycloalkyl c6 ba dén bay canh khong
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duge thé hoic duge thé bing nhém C;-Cs alkyl hodc nhom oxo. O day "nhom
heteroxycloalkyl c6 ba dén bay canh" tSt hon 13 nhém tetrahydropyranyl, nhom
tetrahydrofuranyl, nhém pyrolidinyl, nhém imidazolidinyl, nhém pyrazolidinyl,
nhém piperidino, nhém morpholino, nhém dioxanyl hodc nhém oxetanyl, va t6t
hon 1a nhém pyrolidinyl, nhém tetrahydropyranyl hodc nhém dioxanyl. Vi tri
ma & d6 mdi nhém heteroxycloalkyl dugc lién két véi nhém C;-Cs alkyl khong
bi giéi han, nhung nhéom dioxanyl ot hon 13 duge lién két & vi tri 2, nhom
tetrahydrofuranyl tét hon 1a dugc lién két & vi tri 2, va nhém pyrolidinyl tot hon

13 duoc lién két & vi tri 2.

Khi R 14 "nhém aryl ma cé thé c6 mdt hodc nhiéu phén tr thé duoc chon
tir nhém 2 néu trén”, "nhém aryl" tdt hon 14 nhém phenyl. Phan tir thé cho nhém
phenyl tét hon 12 nhém C,-Cg alkyl ma c6 thé c¢6 1 dén 3 phan tir thé duge chon
tr nguyén tir flo, nguyén tit clo va nhém hydroxyl, nhém C;-Cs alkoxy, nhom
hydroxyl, nguyén ti flo hoac nguyén tir clo. Khi R' 14 “nhém heteroaryl ma cé
thé c6 mdt hojc nhidu phén tir thé duoc chon tr nhém 2 néu trén”, “nhdém
heteroaryl" t6t hon 12 nhém heteroaryl chtra nguyén tir nito, tSt hon 13 nhém
pyridinyl, nhém pyrimidinyl, nhém pyridazinyl hodc nhém pyrazinyl, va déc
biét tét hon & nhém pyridinyl. Phan tir thé cho nhém heteroaryl tot hon 1a nhém
C;-Cs alkyl ma c6 thé co 1 dén 3 phén tir thé duge chon tir nguyén tir flo,
nguyén tr clo va nhém hydroxyl, nhém C;-Cs alkoxy, nhém hydroxyl, nguyén

tir flo hodc nguyén tir clo.

R! dic biét tdt hon 1a nhém C;-Cg alkyl dugc thé bing 1 dén 3 nguyén ti
halogen, nhém metoxyetyl, nhém etoxyetyl, nhom benzyl, hodc nhém benzyl co
vong benzen dugc thé bang 1 dén 3 nguyén tir halogen. O day nguyén tur
halogen t6t hon 14 nhém nguyén tit flo.

R? 14 nhém C,-Cg alkyl ma c6 thd c6 mot hodc nhidu phan tir thé dugc
chon tir nhém 1 néu trén, nhém C;-Cg alkoxy ma co thé c6 mét hoic nhiéu phén
tr thé duoc chon tir nguyén tir halogen va nhém hydroxyl, -CONR”RP” (trong d6

mdi R* va R® doc 1ap 13 nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhiéu phan tir
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thé duoc chon tir nguyén tr halogen, nhom C;-Cq alkoxy va nhém hydroxyl,
hodc nguyén tir hydro, hodc R va R® cung voi nguyén tir nito ma lién két voi
chiing c¢6 thé tao thanh nhém heteroxycloalkyl c6 ba dén bay canh ma cé thé c6
mdt hodc nhiéu phén tir thé duoc chon tir nguyén tir halogen, nhém C;-Cg alkyl,
nhom C;-Cg alkoxy va nhém hydroxyl), nhém xycloalkyl ma c6 thé c6 mot hoic
nhiéu phan tir thé dugc chon tir nhém 2 néu trén, nhém phenyl ma cd thé c6 mot
hodc nhiéu phan tir thé dugc chon tir nhém 2 néu trén, nhém heteroaryl ma cé
thd ¢6 mot hodc nhiéu phé“ln ttr thé duge chon tir nhém 2 néu trén, hodc nguyén

tur hydro.

Khi R? 13 “nhém C;-Cg alkyl ma c6 thé c6 mdt hodc nhidu phan tir thé
duge chon tir nhém 1 néu trén”, cic vi du dugce vu tién cla no la giéng V01 cac
vi du ctia "nhém C,-Cy alkyl ma c6 thé c6 mot hogc nhidu phan tir thé dugc chon
tr nhom 1 néu trén" trong R! néu trén. Khi R? 13 “nhém C;-Cg alkyl ma co thé
¢6 mot hodc nhidu phén t thé duoc chon tir nhém 1 néu trén”, t5t hon 14 nhém

C,-Cs alkyl khong dugc thé.

Khi R? 13 “nhém C;-Cg alkoxy ma c6 thd c6 mot hodc nhidu phan tir thé
dugc chon tir nguyén tr halogen va nhém hydroxyl”, t6t hon 1a nhém C;-Cs

alkoxy khong duoc thé, va t6t hon 1a nhém metoxy hoic nhom etoxy.

Khi R? 13 ““CONR”R® (trong d6 mdi R* va R® ddc lap 1a nhém C;-Cg
alkyl ma co thé c6 mot hodc nhidu phén tir thé duge chon tir nguyén tir halogen,
nhém C;-Cg alkoxy va nhom hydroxyl, hodc nguyén tir hydro, hodc R* va R®
cung véi nguyén tir nito ma lién két v6i ching c6 thé tao thanh nhém
heteroxycloalkyl c6 ba dén bay canh ma cé th& ¢6 mdt hodc nhidu phan tir thé
dugc chon tir nguyén tir halogen, nhom C;-Cs alkyl, nhém C;-Cs alkoxy va
nhém hydroxyl)”, tbt hon 13 mdi R* va R® doc 1ap 12 nhém C;-Cg alkyl khong
dugc thé hodc nguyén tir hydro, hodc R* va R® cung v6i nguyén ti nito ma lién
két voi ching tao thanh nhém heteroxycloalkyl c6 ba dén sau canh ma c6 thé c6

mdt hodc nhidu phén tir thé duge chon tlr nguyén tir halogen, nhom C;-Cg alkyl,
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nhém C;-C¢ alkoxy va nhom hydroxyl. O day "nhém heteroxycloalkyl ¢ ba dén

s4u canh" t6t hon 13 nhém pyrolidinyl, nhém morpholino hodc nhém azetidinyl.

Khi R? 1 “nhém xycloalkyl ma c6 thé c6 mot hoic nhiu phan tir thé duoc
chon tir nhém 2 néu trén”, "nhém xycloalkyl" t6t hon 13 nhém xyclopropyl hodc

nhém xyclohexyl. O day R? t6t hon 12 nhém xyclohexyl khong dugc thé.

Khi R? 13 “nhém phenyl ma c6 thé c6 mot hodc nhiéu phan tir thé dugc
chon tir nhém 2 néu trén”, phén tt thé cho nhém phenyl t6t hon 13 1 dén 3 nhém

duoc chon tir nhom C;-Cg alkyl, nguyén tir flo, nguyén tir clo va nguyén ttr brom.

Khi R? 13 “nhém heteroaryl ma c6 thé c6 mot hodc nhidu phan tir thé duge
chon tir nhém 2 néu trén”, “nhém heteroaryl" t6t hon 1a nhém pyridinyl, nhém
pyrimidinyl, nhém pyrazinyl, nhém pyridazinyl, nhém thiophenyl, nhém furanyl
hotic nhém oxadiazolyl, va t6t hon 13 nhém pyridinyl, nhém thiophenyl hodc
nhém oxadiazolyl. Phan ti thé cho nhém heteroaryl tot hon 13 1 dén 3 nhom

duoc chon tir nhém C;-Cg alkyl, nguyén tir flo, nguyén tir clo va nguyén tir brom.

R? t6t hon 12 nhém phenyl duoc thé bang 1 d&n 3 nhém duge chon tir
nhém C;-Cg alkyl dugc thé bang 1 dén 3 nguyén tir halogen, va nguyén tu
halogen, nhom phenyl khong dugc thé, nguyén t& hydro, nhém metyl hodc
nhém metoxy. Tt hon 13 nhém phenyl khong dugc thé hodc nhom phenyl duge
thé bang 1 dén 3 nguyén tir flo.

R® 1 phéan tir thé trén A (trong d6 n 12 mdt s6 nguyén tir 0 dén 4, va mdi
R® ¢6 thé 1a gidng nhau hodc khac nhau khi n 1a hai hodc nhiéu hon), va 12 nhém
C,-Cs alkyl ma c6 th8 c6 mot hodc nhiéu phan tir thé duge chon tir nhém 1,
nhém C;-Cg alkoxy ma cé thé c6 mot hodc nhidu phan tir thé duge chon tir
nguyén‘u’x halogen va nhém hydroxyl, nhom C;-C¢ alkylthio ma cé thé c6 mot
hosic nhiu phan tir thé dwoc chon tir nguyén t halogen va nhém hydroxyl,

nguyén tir halogen, hodc nhém hydroxyl.

Khi R? 12 “nhém C;-Cg alkyl ma cé thé c6 mdt hodc nhiéu phan tir thé
duoc chon tir nhém 1 néu trén”, cac vi du duge uu tién clia né gidong véi cac vi

du cta “nhém C;-C alkyl ma c6 thé c6 mét hodc nhidu phan tir thé dwoc chon
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tir nhém 1 néu trén" trong R' néu trén. Khi R’ 13 “nhém C;-Cg alkyl ma c6 thé
c6 mdt hojc nhiéu phr:?m tr thé dugc chon tir nhém 1 néu trén”, tSt hon 14 nhém
C;-Cs alkyl ma c6 thé dugc thé bang 1 dén 3 nguyén tir flo, nguyén tir clo,
nguyén tr brom hodc nhém hydroxyl, va tSt hon 1& nhém C;-Cg alkyl khong

dugc thé.

Khi R® 13 “nhém C,-Cg alkoxy ma ¢ thd c6 mot hodic nhidu phan tir thé
duogc chon tir nguyén ti halogen va nhém hydroxyl”, St hon 1a nhém C;-Cs
alkoxy ma c6 thé dugc thé bang 1 dén 3 nguyén tir flo, nguyén tir clo, nguyén tir

brom hodc nhém hydroxyl, va t&t hon 14 nhém C,-C; alkoxy khong duge thé.

Khi R® 13 “nhém C,-Cy alkylthio ma c6 thé c6 mot hodc nhidu phan tir thé
dugc chon tir nguyén tr halogen va nhém hydroxyl”, tdt hon 1a nhém C;-Cs
alkylthio ma c6 thé dugc thé bing 1 dén 3 nguyén tir flo, nguyén tt clo, nguyén
tr brodm hogic nhém hydroxyl, va t6t hon 1a nhém C,-C; alkylthio khong dugc
the.

Khi R® 13 “nguyén tir halogen”, t6t hon 1a nhém nguyén tir flo, nguyén tir

clo hodc nguyén tir brom.

OR>,ntdthonlatx0 dén 3, ntét hon 14 0 hodic 1, van t6t hon nita 1a 0.
Khi n 13 tr 1 dén 3, R® t6t hon nita 12 nguyén tit flo, nguyén t clo, nguyén tir

brém, nhém C;-Cg alkyl hodc nhom C;-Cg alkoxy.

R® 13 nhém C,;-Cg alkyl ma c6 thé c6 mdt hodc nhidu phan tir thé duoc
chon tir nhém 1, -ORC (trong d6 RE 12 nhém C,-Cs alkyl ma c6 thé c6 mét hodc
nhidu phan tir thé dugc chon tir nhém C;-Cy alkoxy, nguyén tir halogen va nhém
hydroxyl, nhém heteroxycloalkyl cé ba dén bay canh ma c6 thé c6 mot hozic
nhiéu phé”m tr thé dugc chon tir nguyén tir halogen, nhém C;-Cs alkyl va nhém
hydroxyl, hodc nguyén tir hydro), nhém C;-Cs alkylthio ma c6 thé c6 mot hodc
nhidu phan tr thé dugc chon tir nguyén tir halogen va nhém hydroxyl, hogc

nguyén tir hydro.

Khi R® 13 “nhém C;-Cg alkyl ma c6 thd c6 mét hodc nhidu phan t&r thé

duoc chon tir nhéom 1 néu trén”, cac vi du dugce vu tién ctia né giong voi cac vi
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du cta “nhom C;-Cg alkyl ma c6 thé ¢6 mot hodic nhidu phén tt thé dugc chon
tir nhém 1 néu trén" trong R' néu trén. Tt hon 13 nhém C;-Cs alkyl khdng duoc
thé hoic nhém C;-Cg alkyl dugc thé bing 1 dén 3 nguyén tir halogen, va t6t hon
1a nhém C;-Cs alkyl khong dugc thé.

Khi R® 12 “-ORC (trong d6 R 1a nhém C;-Cg alkyl ma c6 thé c6 mot hoic
nhiéu phan tir thé duogc chon tir nhém C;-Cg alkoxy, nguyén tir halogen va nhom
hydroxyl, nhém heteroxycloalkyl cé ba dén bay canh ma cé thé c6 mot hosic
nhiéu phén tir thé duge chon tir nguyén tir halogen, nhém C;-Cs alkyl va nhom
hydroxyl, hoac nguyén tir hydro)”, t6t hon 13 nguyén t&r hydro, nhém C;-Cg
alkoxy hodc nhom C;-C¢ alkoxy dugc thé bang 1 dén 3 nguyén tr halogen, va
t6t hon 14 nhém C;-Cg alkoxy khong dugce thé.

Khi R® 13 “nhoém C,-Cg alkylthio ma c6 thd ¢6 mot hodc nhiéu phan tir thé
dugc chon tir nguyén t&r halogen va nhém hydroxyl”, t6t hon 1a nhém C;-Cg
alkylthio khong dugc thé.

R’ t6t hon 13 nhém C;-Cg alkyl, nhém C;-Cg alkoxy hodc nguyén tir hydro,
va t6t hon 12 nhém metoxy, nhém etoxy, nhom triflometoxy, nhom diflometoxy

hodc nguyén tir hydro.

R® 14 nguyén tir hydro, hoic nhém C;-Cs alkyl ma co thé c6 mdt hodc

nhiéu phén tir thé dugc chon tir nhém 1.

Khi R® 14 “nhém C;-Cg alkyl ma co thd c6 mot hodc nhidu phén ttr thé
dugc chon tir nhém 1 néu trén”, cac vi du duge uu tién cua nod giéng V01 cac vi
du cta “nhom C;-Cg4 alkyl ma co thé ¢6 mot hodc nhiéu ph?m tr thé dugc chon
tir nhém 1 néu trén" trong R' néu trén. Tt hon 1a nhém C;-Cg alkyl khdng duge
thé hodic nhém C;-Cg alkyl duoc thé bang 1 dén 3 nguyén tir halogen, va t6t hon
1a nhém C,;-Cg alkyl khong dugc thé.

R® t6t hon 13 nhoém C;-Cs alkyl hodc nguyén tir hydro, va t6t hon 1a nhom
metyl, nhdm etyl, nhém propyl, nhém butyl hodc nguyén ti hydro.
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W 1a C-R* hodic nguyén tir nito, trong d6 R* 1a nhém C;-Cg alkyl ma c6 thé
c6 mot hodc nhidu phan tir thé dugc chon tir nhém 1 néu trén, nhém C;-Cq
alkoxy ma c6 thé c6 mot hoic nhidu phin tr thé dugc chon tir nhém C;-Cg
alkoxy, nhém heteroxycloalkyl, nguyén tir halogen va nhém hydroxyl, nhém
xycloalkyl ma cé thé c6 mdt hodic nhidu phan tir thé dugc chon tir nhém 3 néu
trén, nhom xycloalkenyl ma co thé ¢6 mot hoic nhiéu phén tr thé duogc chon tir
nhom 3, nhom heteroxycloalkyl ma c6 thé c6 mdt hodc nhidu phén tir thé dugce
chon tir nhom 3, nhém heteroxycloalkenyl ma c6 thé c6 mot hodc nhiéu phan tir
thé dugc chon tir nhém 3, nhém aryl ma ¢6 thé c6 mot hodc nhiéu phan tir thé
duogc chon tir nhom 3, nhdm heteroaryl ma co6 thé c6 mdt hodc nhiéu phén tr thé

duoc chon tir nhém 3, nguyén tir halogen, hodc nguyén tir hydro.

Khi R* 13 “nhém C,-C alkyl ma c6 thd c6 mot hodc nhiéu phan tir thé
duoc chon tir nhém 1 néu trén”, cac vi du dugce uu tién clia nod giéng vO1 cac vi
du cta “nhém C;-Cg4 alkyl ma co thé c6 mdt hodc nhiéu phz‘?m tr thé dugc chon
tir nhém 1 néu trén" trong R' néu trén. Tét hon 1a nhém C,-Cs alkyl khong duoc
thé hoic nhém C;-Cs alkyl dugc thé bang 1 dén 3 nguyén ti halogen, va t6t hon
12 nhém C;-Cg alkyl khong dugc thé.

Khi R* 12 “nhém C,-Cs alkoxy ma c6 thd c6 mot hogic nhidu phan tir thé
dugc chon tir nhém C;-Cs alkoxy, nhom heteroxycloalkyl, nguyén tir halogen va
nhom hydroxyl”, tdt hon 1a nhém C;-Cg alkoxy khong duge thé hodc nhém C;-
Cs alkoxy duoc thé bing 1 dén 3 nguyén tir halogen, va t6t hon 1a nhém C;-Cg
alkoxy khéng duogc thé.

Khi R* 12 “nhém xycloalkyl ma c6 thé c6 mot hozic nhiéu phan tir thé duoc
chon tir nhém 3 néu trén”, "nhém xycloalkyl" t6t hon 1a nhém xyclopropyl,
nhom xyclobutyl, nhom xyclopentyl hodc nhém xyclohexyl. Khi R* 14 “nhém
xycloalkenyl ma c6 thé c6 mot hoic nhidu phan tir thé duge chon tir nhém 3 néu
trén”, "nhém xycloalkenyl" t&t hon la nhém xyclopentenyl hodc nhom
xyclohexenyl. Khi R* 14 “nhom heteroxycloalkyl ma cé thé c6 mdt hodc nhidu

phan i thé duge chon tir nhém 3 néu trén”, “nhdém heteroxycloalkyl" t6t hon 1a
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nhém azetidinyl, nhém pyrolidinyl, nhém piperidinyl, nhém piperazinyl hodc
nhom morpholinyl. Khi R* 12 “nhém heteroxycloalkenyl ma c6 thé c6 mdt hogc
nhiéu phén tir thé duge chon tir nhém 3 néu trén”, "nhém heteroxycloalkenyl "
tSt hon 1a nhom tetrahydropyridyl hodc nhém dihydropyranyl. Khi R* 14 "nhém
aryl ma co thé c6 mot hodic nhiéu phan tir thé duoc chon tir nhém 3 néu trén”,
nhém aryl t6t hon 13 nhém phenyl. Khi R* 13 “nhém heteroaryl ma c6 thé c6 mot
hodc nhidu phin tir thé dugc chon tir nhém 3 néu trén”, “nhém heteroaryl” t6t
hon 14 nhém pyridinyl, nhém pyrazinyl, nhém pyrimidinyl, nhém pyrolyl, nhém
pyrazolyl, nhém imidazolyl, nhoém thiophenyl, nhém  thiazolyl, nhom

isothiazolyl, nhém furanyl, nhém oxazolyl hodc nhém triazolyl.

Sé luong phin tir thé cho nhém xycloalkyl, nhom xycloalkenyl, nhém
heteroxycloalkyl, nhém heteroxycloalkenyl, nhém aryl hoéic nhém heteroaryl tbt
hon 12 tir 0 dén 3.

Khi phin tir thé cho nhém xycloalkyl, nhém xycloalkenyl, nhém
heteroxycloalkyl, heteroxycloalkenyl, aryl hodc nhém heteroaryl 1a “nhém Ci-
Cs alkyl ma c6 thé c6 mot hogic nhidu phan tir thé duge chon tir nhém 1 néu
trén”, cac vi du duoc uu tién cua nod giéng véi cac vi du ctua “nhom C,-Cg alkyl
ma c6 thé c6 mot hodc nhiéu phén tr thé duoc chon tir nhém 1 néu trén" trong
R! néu trén. Nhom C,-Cy alkyl duoc thé bang -ORC (trong d¢6 R 1a nhém C;-Cy
alkyl ma c6 thé c6 mot hodc nhidu phéan tir thé duoce chon tir nhém C-Cs alkoxy,
nguyén tir halogen va nhém hydroxyl, nhom heteroxycloalkyl c6 ba dén bay
canh ma co thé c6 mot hodc nhiéu phr:in ttr thé duoc chon tir nguyén tir halogen,
nhém C;-Cg alkyl va nhém hydroxyl, hodic nguyén ti hydro) hodc nhom
heteroxycloalkyl ma c6 thé c6 mot phén tr thé duoc wu tién hon, va nhém C;-Cg
alkyl ma c6 thé duogc thé bang nhém heteroxycloalkyl khong duoc thé hosc
nhém C;-Cg alkoxy, hodc nhém C;-Cg alkyl khong dugc thé duoc wu tién hon.

Khi phdn tr thé cho nhém xycloalkyl, xycloalkenyl, nhém
heteroxycloalkyl, heteroxycloalkenyl, aryl hodc nhém heteroaryl 1a “nhom C;-
Cs axyl”, tét hon 13 nhém axetyl. Khi phan tir thé 1a “nhém C;-Cs alkylthio ma
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¢6 thé c6 mdt hodc nhidu phan tir thé dugc chon tir nguyén tir halogen va nhém
hydroxyl”, t6t hon 1a nhém C;-Cs alkylthio khong duoc thé. Khi phan tir thé 1a
“_CONR”R® (trong d6 mdi R* va R® doc 1ap 1a nhém C,-Cg alkyl ma c6 thé c6
mdt hodc nhidu phan tir thé dugc chon tir nguyén tt halogen, nhém C;-Ce
alkoxy va nhém hydroxyl, hodc nguyén tir hydro, hodc R* va R® cing véi
nguyén t nito ma lién két voi chung c6 thé tao thanh nhém heteroxycloalkyl c6
ba dén bay canh ma c6 thé c6 mdt hoic nhidu phan tir thé dugc chon tir nguyén
ttr halogen, nhom C;-Cg alkyl, nhdm C;-Cs alkoxy va nhom hydroxyl)”, dugc vu
tién 12 mdi R* va R® doc 1ap 1a nhém C,;-Cs alkyl khong dugc thé hodc nguyén
tr hydro, hoic R* va R® cing vé6i nguyén tir nito ma lién két voi ching tao
thanh nhom heteroxycloalkyl c6 ba dén sau canh ma c6 thé c6 mot hodc nhiéu
phﬁn ttr thé duoc chon tir nguyén tir halogen, nhém C;-Cg alkyl, nhém C;-Cs
alkoxy va nhém hydroxyl. O day "nhém heteroxycloalkyl c6 ba dén sau canh"
tot hon 1a nhém pyrolidinyl, nhém morpholino, nhom azetidinyl hodc nhom

piperidinyl.

Khi phin tr thé cho nhém xycloalkyl, xycloalkenyl, nhém
heteroxycloalkyl, heteroxycloalkenyl, aryl hodc nhém heteroaryl la “.OR®
(trong d6 R® 13 nhém C;-Cg alkyl ma ¢ thd c6 mot hodc nhidu phin tir thé dugc
chon tir nhém C;-Cs alkoxy, nguyén tir halogen, nhéom heteroxycloalkyl c6 ba
dén bay canh va nhém hydroxyl, nhém heteroxycloalkyl c6 ba dén bay canh ma
¢6 thé c6 mdt hogdc nhidu phn tir thé dugc chon tir nguyén ti halogen, nhém C;-
Cq alkyl va nhém hydroxyl, hodc nguyén ti hydro)”, "R" tét hon 1a nhém C;-C
alkyl ma c6 thé c6 mot hodc nhidu phan tir thé duge chon tir nhém C,-Cg alkoxy,
nguyén tr halogen, nhéom heteroxycloalkyl c6 ba dén bay canh va nhém
hydroxyl, hodc nguyén tir hydro, va t5t hon 1a nhém C,-Cg alkyl khong dugc thé
hoic nhém C;-Cs alkyl dugc thé bing nhém C;-Cs alkoxy hodic nhém
heteroxycloalkyl c6 ba dén bay canh. O day nhom heteroxycloalkyl c6 ba dén
bay canh tét hon 1a nhém pyrolidyl, nhém imidazolidinyl, nhém pyrazolidinyl,
nhém piperidinyl, nhém piperazinyl, nhom tetrahydropyranyl, nhém dioxanyl

ho#ic nhém tetrahydrofuranyl. "R®" dic biét t6t hon 1a nhém metyl, nhém etyl,
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nhom metyl duogc thé bang nhém dioxanyl, hogic nhém etyl dugc thé bang nhém
metoxy.

Khi phdn t& thé cho nhém xycloalkyl, xycloalkenyl, nhom
heteroxycloalkyl, heteroxycloalkenyl, aryl hodc nhém heteroaryl la “nhém
heteroxycloalkyl ma c6 thé c6 mdt hodc nhiéu phéan tir thé dugc chon tir nhom
27, t6t hon 13 nhom heteroxycloalkyl ma c6 thé dugc thé bing nhom C,-Cg alkyl,
nhém C;-Cg alkoxy, nhém oxo, nhém hydroxyl hodc nguyén tir halogen, va tbt
hon 13 nhom heteroxycloalkyl dugc thé bang nhém C;-Cg alkyl, nguyén tir
halogen ho#c nhdm oxo, hodc nhom heteroxycloalkyl khong dugc thé.

Khi R* 13 “nguyén tir halogen”, t6t hon 13 nhém nguyén tir flo, nguyén tix
clo hoac nguyén tir brom.

R* t&t hon 12 nhém phenyl dugc thé bing 1 dén 3 nhém C;-Cs alkoxy,
nhom heteroaryl c6 ndm hodc sau canh chira nhém nito duogc thé béng 1 dén 3

nhém C,-Cy alkyl, hodc nhém dugc thé hién bang bat ky cong thirc dudi déy.

0™
0 L3 ol e
O day, nhom heteroaryl chira nito t6t hon 13 nhém pyridyl hodc nhém pyrazolyl.
W tdt hon 1a C-R*.
X 1a CH ho#c nguyén tir nito va t6t hon 1a CH.

Ngoai ra, hop chét c6 cong thirc chung (1) theo séng ché t6t hon 13 mot

hop chéit dugc chon tir nhém dudi day.
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Céc hop chét c6 cong thie (1) theo séng ché ¢6 thé ton tai dudi dang céc

chét ddng phén phi d6i anh, hogc cic chét ddng phan quang dugc tao ra tlr cac

nguyén tir cacbon khong ddi xtmg. Cac chat ddng phan phi dbi anh va cac chit

ddng phan quang nay va cac hdn hop cla chiung déu dugc bao ham bai sang ché.

Khi céc hop chit c6 cong thirc chung (1) theo sang ché c¢6 nhém bazo nhu

nhém amino, ching cé thé dugc chuyén hoa thanh cdc mudi dugc dung néu

mudn. Cac vi du vé cac muodi ndy bao gdom cic muoi cia axit halohyric nhu cac

-34-



26675

hydroclorua va cac hydroiodua; cac mudi cia axit vé co nhu nitrat, perclorat,
sulfat va phosphat; cac alkansulfonat thAp nhu  metansulfonat,
triflometansulfonat va etansulfonat; cac arylsulfonat nhu benzensulfonat va p-
toluensulfonat; cac mudi cia axit hitu co nhu format, axetat, malat, fumarat,
suxinat, xitrat, tartrat, oxalat va maleat; va cac mudi cla amino axit nhu
ornithinat, glutamat va aspartat. Cac mudi cta axit halohydric va mubi cia axit

hitu co dugc uu tién.

Khi cac hop chit c6 cong thirc chung (1) theo séng ché ¢6 nhém axit nhu
nhom carboxy, cac mudi cdng bazo thong thuong co thé duoc tao ra. Cac vi du
vé cac mudi dugc dung bao gém c4c mudi kim loai kiém nhu mudi natri, mudi
kali va muébi lithi; cac muéi kim loai kidm thd nhu mubi canxi va mudi magié;
cac mudi vd6 co nhu mudi amoni; va céc mubi amin hitu co nhu mubi
dibenzylamin, mudi morpholin, mudi ctia phenylglyxin alkyl este, mudi
etylendiamin, mudi N-metylglucamin, mudi dietylamin, mudi trietylamin, mudi
xyclohexylamin, mudi dixyclohexylamin, mubi N,N'-dibenzyletylendiamin,
mubi dietanolamin, mudi N-benzyl-N-(2-phenyletoxy)amin, mubi piperazin,

mudi tetrametylamoni va mudi tris(hydroxymetyl)aminometan.

Céc hop chét c6 cong thirc chung (1) hodc mudi cta ching theo sang ché
cling c6 thé tdn tai dudi cac dang tu do hoic cic solvat. Chung ciing co thé tdn
tai dudi dang céc solvat do hip thu do am trong khong khi. Céc solvat 1 khong
bi gidi han cu thé mién 13 dugc dung, nhung cic hydrat (nhu cdc monohydrat
hoidc cac dihydrat) va céc etanolat 1a dugc déc biét wu tién. Khi nguyén tr nito
¢6 mit trong cac hgp chét theo sang ché c6 cong thic chung (1), cac N-oxit ¢6
thé dugc tao ra. Céc solvat va cac N-oxit nay cling bao ham trong pham vi sang

14
A

che.

Céc hop chit ¢ cong thic chung (1) theo séang ché co thé tdn tai dudi
dang céc chét ddng phan khéac nhau bao gdm cac chét ddng phan hinh hoc nhu
cac chit ddng phan cis va trans, cic chét hdn bién, hodc cac chit dong phan

quang nhu cac chét ddng phan d- va 1- tiry thudc vao cac loai va cac hdn hop cta

-35-



26675

céc phan tir thé. Cac hop chét theo sang ché bao gém tht ca cac chit dong phan
va c4c chit ddng phan 1ap thé, va hdn hop theo cic ty 1& bat ky cua céc chit

d6ng phéan nay va cac chét ddng phan 1ap thé, trir khi c6 quy dinh khéc.

Céc hop chét c¢6 cong thirc chung (1) theo séng ché ciing c6 thé chira cac
ty 1é khong tu nhién cua céc chét ddng vi nguyén tir & mot hozic nhiéu nguyén tr
ma tao thanh céc hop chét nay. Cac vi du vé céc chét ddng vi nguyén tr bao
gdm do-to-ri *H), triti (*H), iodin-125 (*'I) va cacbon-14 (**C). C4c hop chét
nay 1a hiru ich lam thubc phong hozic diéu tri bénh, chit phan tmg dung trong
nghién ctru, va thude chin doan nhw thudc chdn doan hinh anh in vivo. T4t ca
c4c bién thé ddng vi ctia cac hop chét c6 cong thirc chung (1), bét ké c6 phong

xa hay khong, déu duoc bao ham trong pham vi cua sang ché.

Séang ché cling bao ham cac hop chét ma duoc chuyén hod thanh cic hop
chit (1) ma 13 c4c thanh phan hoat tinh ctia dugc phim theo sang ché bang cach
phan (mg véi enzym, axit gastric hodc tuong tw dudi cac didu kién sinh 1y in
vivo, cu thé 13, "cac hop chét tién dugc chét duoc dung" ma dugc oxy hoa, khu
hodc thay phan bing enzym va vi thé chuyén hoé thanh cac hop chét (1), hosc
hydro ho4 bang axit gastric hodc twong ty va vi thé chuyén ho4 thanh céc hop

chét (1), ching han.

Céc vi du vé c4c tién duge chét ctia cac hop chét (1) trong d6 ¢6 mit nhém
amino bao gdm cac hop chét trong d6 nhém amino dugc axyl hod, alkyl hod
hodc phosphoryl hod (vi duy, cac hop chét trong d6 nhém amino dugc eicosanoyl
hoéa, alanyl hoéa, pentylaminocacbonyl hda, (5-metyl-2-oxo-1,3-dioxolen-4-
yDmetoxycacbonyl hoda, tetrahydrofuranyl hoa, pyrolidylmetyl hoa,
pivaloyloxymetyl hoa hodc tert-butyl hoa). Cac vi du vé tién duoc chit cla cac
hop chét (1) trong d6 nhém hydroxyl c6 mat bao gdm cac hop chét trong d6
nhém hydroxyl duoc axyl hoa, alkyl héa, phosphoryl héa hodc borat hoa (vi du,
céc hop chét trong d6 nhém hydroxyl dugc axetyl hoa, palmitoyl hoa, propanoyl
hoa, pivaloyl hoa, suxinyl hoda, fumaryl hoéa, alanyl hdéa hodc

dimetylaminometylcacbonyl hoéa). Céac vi du vé tién dugc chét cua céc hop chat
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(1) trong d6 nhoém carboxy c6 mat bao gbm céc hop chét trong d6 nhém carboxy
duogc este hoa hodc amit hoa (vi dl_i, cac hop chét trong d6 nhém carboxy dugc
etyl este hoa, phenyl este hda, carboxymetyl este héa, dimetylaminometyl este
hoa, pivaloyloxymetyl este hoa, etoxycacbonyloxyetyl este hda, amit hoa hogc

metylamit hoa).

CAc tién duogc chét ca cac hop chét theo sang ché c6 thé duoc diéu ché tir
céc hop chét (1) bang cac phuong phap da biét. Cac tién duogc chat cia cac hop
chit theo sang ché ciing bao gdm cac tién duge chit dugc chuyén hod thanh céc
hop chét (1) dudi cac diéu kién sinh 1y nhu duge md ta trong 4n phim "Tyakuhin
No Kaihatsu" [Development of Pharmaceuticals], Vol. 7, Bunshi Sekkei
[Molecular Design], Hirokawa Shoten, 1990, pp. 163-198.

Tiép theo, cac quy trinh didu ché dai dién cho cc hop chét co cong thirc
chung (1) s& dugc md ta. Cac hop chit theo sang ché ¢ thd dugc diéu ché theo
c4c quy trinh didu ché khac nhau. Céc quy trinh diéu ché dugc minh hoa dudi
day chi 1a cac vi dy, va sang ché khong dugc hiéu 14 bi giéi han & d6. Céc phan
tmg ¢6 thd duoc thuc hién véi phan tir thé duge bao vé bdi nhém bao vé thich

hop khi cAn thiét, va loai nhém bao vé 1a khong bi giéi han cu thé.

[Trong cong thurc nay, A, R!,R%L R, RY, R, RS, R* R®, W va X 1a nhu dugc mo
ta trén day, mdi M' dén M* 13 axit boronic hodc boronat este, nhom alkyl thiéc

hodc twong tu, va mdi L' dn L’ 13 nguyén tir halogen ho#c tuong tu.]

Hop chét 1a dugc minh hoa duéi ddy, ma 14 hop chét c6 cong thic (1), ¢6

thé duoc didu ché theo so dd phan tng dudi day, chéng han.

Quy trinh didu ché 1
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(1) Chuyén héa hop chét 2 thanh hop chat 4

Hop chét 2 duge chuyén hoéa thanh hop chét 4 bang phéan tng két hop hop
chét 2 vé6i hop chit c6 chu tric mot phén chira A (nhu hop chét 3 ching han)
bang cach str dung k¥ thuét hod hitu co da biét.

Phan tmg dugc thyuc hién bang cach bd sung bazo hitu co hodc v6 co (nhu
natri cacbonat, kali cacbonat, trikali phosphat hodc diisopropyletylamin chéng
han), phéi ti (nhu triphenylphosphin ching han) va chit phu gia thic day phan
tmg da biét (nhu lithi clorua hozic ddng iodua ching han) khi can thiét dudi su
'¢6 mit ctia din xuét thich hop clia axit boronic hitu co, thiéc hitu co, k&m hitu
co hodc magié hitu co hodc tuong tu (nhu hop chét 3 chéng han) va chét xuc tac

kim loai chuyén tiép thich hop (nhu hop chét paladin ching han) vao hop chét 2.

Phan Ung két hop néu trén duge thuc hién bang cach st dung dung moi
thich hgp ma khéng gdy anh hudng bat loi dén phan ung (nhu N,N-
dimetylformamit, tetrahydrofuran, toluen, 1,4-dioxan hodc nudc chang han)
hodc dung mdi hdn hop gdm cua ching & nhiét do phan tmg t6t hon 1a tir 0°C
dén 300°C, va tét hon 1a nhiét do trong phong dén 200°C (nhiét do t&i wu 1a tur
80°C dén 100°C). Phan tmg néu trén ciing c6 thé dugc thuc hién bang cach xir
ly trong 6ng dugc gén xi hodc dudi birc xa vi séng. T6t hon 1a sir dung axit
boronic hitu co hodc twong ty va bazo véi lugng tur mot dén lugng du duong
luong phén tir gam, va tot hon 13 st dung axit boronic hitu co hodc twong tw v6i

luong tir 1 dén 1,5 duong lugng phén tr gam va t6t hon 13 st dung bazo véi

-38-



26675

lwgng tir 1 dén 5 duong lugng phan t gam, tinh theo hgp chét 2. Thoi gian phan
tg tt hon 1a tir 1 phut dén 60 gid, va tdt hon 14 tir 5 phut dén 24 gid.

(2) Chuyén héa hop chat 4 thanh hop chét 6

Hop chét 4 duoc chuyén hoéa thanh hop chit 6 bing phan tmg amit hod
hop chét 4 bing cach sir dung k¥ thuat hoa hitu co da biét. Phan ing dugc thuc
hién bing cach phan tmg véi hop chét axit carboxylic 5 dugc tdng hop riéng
trong dung moi thich hop ma khoéng gy anh hudng bét loi dén phan tng (nhu
benzen, toluen, dietyl éte, diclometan, tetrahydrofuran hodc N,N-
dimetylformamit) hoic dung mdi hén hop gbdm ctia chung & -30°C dén diém soi
cua dung mdi dugc diung cho phan Ung, va t8t hon 1a tir 0°C dén 50°C, dudi su
c6 mit cda tdc nhan ngung tu thich hgp nhu N,N-dixyclohexylcarbodiimit, 1-
etyl-3-(3-dimetylaminopropyl)carbodiimit, dietyl xyanophosphat, (1-xyano-2-
etoxy-2-oxoetylideneaminooxy)dimetylamino-morpholino-cacbeni
hexaflophosphat (COMU) hodc N,N,N',N'-tetrametyl-O-(7-azabenzotriazol-1-
yl)uroni hexaflophosphat (HATU).

C6 thé sir dung tac nhan ngung tu v&i luong du duong lugng phén tir gam,
va t6t hon 14 tir 1 dén 5 duong luong phan tir gam, tinh theo hop chét 4. Phan
g ciing c¢6 thé dugc thuc hién bing cach bb sung bazo (nhu trietylamin,
diisopropyletylamin, N-metylmorpholin hogc 4-dimetylaminopyridin) khi can
thiét. Bazo ¢6 thé duoc st dung voi luong cé tac dung xuc tac hodc voi luong

du.

Thoi gian phéan tmg t&t hon 13 tir 10 phut dén 72 gid, va tét hon 1a tir 30
phut dén 24 gid. Phan tmg dugc thuc hién bing cach st dung chat phu gia phan
ung da biét (nhu 1-hydroxybenzotriazol hodc 1-hydroxy-7-azabenzotriazol) khi
can thiét. Chét xtc tac thic ddy phan tmg c6 thé duoge st dung véi lugng tir

lugng c6 tac dung xtc tac dén lugng dur.

Phan tng ciing ¢6 thé duoc thuc hién bang cach cho hop chit 4 phan tng
véi halogenua cda axit carboxylic thu dugce tir hop chét axit carboxylic 5 trong

dung méi thich hgp ma khong gdy anh hudng bit lgi dén phan Gng (nhu benzen,
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toluen, dietyl éte, diclometan, tetrahydrofuran hodc N,N-dimetylformamit) hoéc
dung méi hdn hop gdm cta ching & -30°C dén diém so6i ctia dung moi duoc
dung cho phan ung, va tét hon 12 tir 0°C dén 100°C, dudi su c6 mit ciia bazo
thich hgp (nhu trietylamin, diisopropyletylamin, N-metylmorpholin hodc 4-
dimetylaminopyridin). Bazo ¢6 thé dugc st dung véi lugng c6 téc dung xuc tac

hodc véi luong du.

Thoi gian phan tmg tét hon 13 10 phut dén 72 gio, va t6t hon 14 30 phut
dén 24 gio.

Theo cach khéc, phan Gng c6 thé duge thuc hién bang cach cho hop chét 4
phan tng v&i hop chét axit carboxylic 5 trong dung mdi axit (nhu axit
polyphosphoric) & 0°C dén diém sdi ctia dung méi duge dung cho phén tng, va
t6t hon 13 tir 10°C dén 120°C. Thoi gian phéan tmg t6t hon 13 tir 10 phut dén 72
gid, va t6t hon 12 tir 30 phut dén 24 gio.

(3) Chuyén hoa hop chét 6 thanh hop chét 1a

Hop chit 6 dugce chuyén hoa thanh hop chit 1a bing phan tng két hop
hop chét 6 v6i hop chit c6 cau tric mot phén chtra R* (nhu hop chét 7) bang
cach st dung k¥ thuat hod hiru co da biét. Phan tmg két hop thong thuong twong

tu v6i phan tmg két hop duge mé ta & (1) c6 thé dugce sir dung.

Vi dy, phan ung dugc thuc hién b%mg cach bd sung bazo hitu co hodc vo
co vao hop chit 6 (nhu natri cacbonat, kali cacbonat, trikali phosphat hodc
diisopropyletylamin), phéi tir (nhu triphenylphosphin) va chét phu gia thic diy
phan tmg da biét (nhu lithi clorua hoic iodua dong) khi can thiét dudi sy c6 miit
cua axit boronic hitu co thich hgp, thiéc hitu co, k&m hitu co hodc dan xuét
magié hitu co hodc tuong tu (nhu hop chét 7) va chét xac tac kim loai chuyén
tiép thich hop (nhu hop chat paladi).

Phan tng két hop néu trén duoc thuc hién bang cach str dung dung méi
thich hop ma khong gdy anh hudng bat loi dén phan tGng (nhu N,N-
dimetylformamit, tetrahydrofuran, toluen, 1,4-dioxan hodc nuéc) hodc dung moi

hdn hop gdm ctia chiing & nhiét do phan tmg tét hon 1a tir 0°C dén 300°C, va tdt
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hon 13 nhiét d trong phong dén 200°C (nhiét d6 t6i wu 13 80°C dén 120°C).
Phan mg néu trén cling c6 thé duoc thuc hién bing cach xu 1y trong dng dugc
gén xi hodc dudi buc xa vi song. Co thé str dung axit boronic hitu co hoic tuong
tu va bazo véi lugng tir mot dén lugng du dwong lugng phén ti gam, va t6t hon
1a tir 1 dén 5 duong luong phan tir gam, tinh theo hop chét 6. Thoi gian phan
tmg t&t hon 1a tir 1 phut dén 60 gid, va tot hon 13 tir 5 phiit dén 24 gid.

Quy trinh didu ché 2
o
HR R }:i két hop HN, R”‘;‘ g’
S J ' R R ”‘X
LJ o+ wf ) | ,,,l(‘k!m
N | HN o
4 1 8 5§
. K
phén (mg amit héa NNy
LI R R,
U R
— o o LRt
‘ e

Hop chét 1a ciing c6 thé thu dugc bang cach thuc hién phan tmg amit hoa
(2) va phan tmg két hop (3) theo thi ty nguoc lai véi hop chét 4 cua quy trinh
didu ché 1 néu trén.
(1) Chuyén hoéa hop chét 4 thanh hop chét 8

Hop chit 4 ¢6 thé duge chuyén hoa thanh hop chét 8 bang phan tmg két
hop thdng thudng twong ty véi phuong phap duge mo t4 & (1) ciia quy trinh didu
ché 1 néu trén.
(2) Chuyén héa hop chét 8 thanh hop chét la

Céc hop chét 8 va 5 ¢ thé duoc chuyén ho4 thanh hop chét 1a bing phan
Urmg amit hod théng thudng tuong ty véi phuong phép duge mod td & quy trinh
didu ché 1 néu trén.

Quy trinh diéu ché 3
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Hop chét 1a ciing c6 thé thu duogc bang cach tong hop hop chét 9 trude ¢b
c4u triic mdt phan chira A va sau d6 thuc hién phan tng két hop giita hop chét 9
v6i hop chét 2.
(1) Chuyén hoa hop chét 3 thanh hop chat 9

Céc hop chit 3 va 5 dugc chuyén hoa thanh hop chét 9 bang phan tng
amit hod hop chét 3 bang cach sir dung k¥ thuat hod hiru co da biét. Céc chi tiét
cda phan Gng nay la tuong tu véi cac chi tiét ctia phuong phap (2) duge md ta &
quy trinh didu ché 1 (phan tmg amit hoa thong thuong).
(2) Chuyén héa hop chét 9 thanh hop chit 6

Céc hop chét 2 va 9 duge chuyén hod thanh hop chét 6 bing phan tmg két
hop hop chét 2 véi hop chét 9 c¢6 cu tric mot phan chira A sir dung phan tng
ho4 hitu co da biét. Cac chi tiét ctia phan tmg nay 14 tuong tu véi céc chi tiét cua
phuong phap (1) dugc mo ta & quy trinh didu ché 1 (phan tng két hop thong
thuong).
(3) Chuyén hoa hop chét 6 thanh hop chat 1a

Viéc chuyén hoa hop chét 6 thanh hop chét 1a 1a nhu duoc minh hoa trong
quy trinh didu ché 1.

Quy trinh didu ché 4
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Hop chét 1a ciing c6 thé dugc didu ché bang cach st dung hop chét 10.

Céc chi tiét cua phan mg nay 1a twong ty véi céc chi tiét cta quy trinh
didu ché 1 va 2, va cac hop chit 3 va 7 co thé duoc st dung theo thi tw nguoc
lai & cac budc nay.

Hop chét 8 ctia quy trinh didu ché 4 cling c6 thé dugc didu ché theo so b

phan Ung sau day chéng han.

Quy trinh diéu ché 5
trac adi n
,&%R. halogen-kim loai z;g;r - RN khthop ® p
)“ s T————— P i /; + . - * l '
i1 12 13 8

(1) Chuyén héa hop chét 11 thanh hop chét 12

Hop chét 11 duoc chuyén héa thanh hop chéat 12 bang céach cho hop chét
11 tham gia phan Ung trao d6i halogen-kim loai bang cach st dung k¥ thuat hoa
hitu co d& biét. Phan ung nay dugc thuc hién béng cach, vi du, cho bazo hitu co

hoic vd co (nhu kali axetat, natri cacbonat hodc diisopropyletylamin), phéi tir
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(nhu triphenylphosphin) va chat phu gia thic ddy phan tng da biét (nhu lithi
clorua hodc iodua déng) khi cin thiét dudi su c6 mit ciia diboronat este thich
hop, hop chét alkyl thiéc hodc tuong tu va chit xic tac kim loai chuyén tiép
thich hop (nhu hop chat paladi) vao hop chat 11.

Phan tmg két hop néu trén dugc thyc hién bang cach st dung dung moi
thich hop ma khong gdy anh hudng b4t loi dén phan Ung (nhu N,N-
dimetylformamit, tetrahydrofuran, toluen, 1,4-dioxan hogc nudc) hodc dung moi
hdn hop gdm ciia ching & nhiét dd phan tmg tt hon 14 tir 0°C dén 300°C, va tot
hon 13 nhiét dd trong phong dén 200°C. Phan Ung néu trén cling cd thé dugc
thuc hién bing cach xir Iy trong 6ng dugc gén xi hodc duéi buc xa vi séng. Co
thé str dung diboronat este ho#ic twong tu va bazo voi lugng tir mot dén luong du
duong lugng phén t& gam, va t8t hon 1a tir 1 dén 5 duong luong phan tit gam,
tinh theo hop chét 11. Thoi gian phan tmg t6t hon 14 1 phit dén 60 gid, va tbt
hon 1a tir 5 phut dén 24 gio.

(2) Chuyén héa hop chét 12 thanh hop chét 8

Hop chit 12 duge chuyén héa thanh hop chét 8 bing phan tmg két hop
hop chét 12 véi hop chit 13 bing céch sir dung k§ thut hod hitu co da biét.

Phan @ng duoc thuc hién bang céach, vi dy, thém bazo hitu co hodc v6 co
(nhu natri cacbonat, kali cacbonat, trikali phosphat hodc diisopropyletylamin),
phéi tir (nhu triphenylphosphin) va chét phu gia thiic diy phan tng da biét (nhu
lithi clorua hodc iodua dong) khi can thiét dudi sy c6 mit ctia hop chét 13 va
chét xic tac kim loai chuyén tiép thich hop (nhu hop chit paladi) vao hgp chét
12.

Phan ng két hop néu trén dugc thuc hién b%mg cach str dung dung moi
thich hgp ma khong gdy anh huéng bit lgi dén phan ung (nhu N,N-
dimetylformamit, tetrahydrofuran, toluen, 1,4-dioxan hodc nuéc) hodc dung mdi
han hop gdm ctia chiing & nhiét do phan tmg tét hon 13 tir 0°C dén 300°C, va tot
hon 12 nhiét dd trong phong dén 200°C (nhiét d6 t6i uu 1a tir 80°C dén 100°C).

Phan tGng néu trén cling co thé dugc thuc hién bing cach xir 1y trong dng dugc
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gén xi hodc duédi birc xa vi séng. C6 thé sir dung hop chat 13 va bazo véi lugng
tir mot dén luong du duong lugng phén tir gam, va t6t hon 1a tir 1 dén 5 duong
lugng phén tr gam, tinh theo hop chét 12. Thoi gian phan tmg t5t hon 1a tir 1
phut dén 60 gid, va t6t hon 14 tir 5 phit dén 24 gid.

Hop chét 1 cling c6 thé dugc didu ché tir hop chit 14 ma c6 thé duge tong
hop tir céc hop chét 5 va 13 va hop chét 12 néu trén.

Quy trinh di€u cheé 6
. an Ong 3 " két by
) P
létx N e amit hoa a gn.lgg "'\/irw
o+ 3 + s o
R ' Ry
o] - L+ @\3 H)‘)‘\
5 13 " 2
R‘
NS
X n y )ﬁk{
& 5 B lj/a‘
E E
NN

Céc chi tiét cta phan tmg ndy 1 twong ty v6i cac chi tiét ctia quy trinh

diéu cheé 5.

Hop chit 1b ma 13 hop chét c6 cong thirc (1), trong d6 W 1a N hodc CH,

c6 thé dugc didu ché theo quy trinh didu ché 7 dudi day.

Quy trinh di€u ché 7
phén Ung o ¥
& HE 3"‘: s i T oM ;

N S I g,
Ly o+ .o - [+ oA - AN
HN W P e ® “‘g 3 ; o
15 2 - N ﬂ‘j

g ib

Hop chét 15 ¢6 thé dwgc chuyén hoa thanh hop chét 16 theo quy trinh
tuong tu vdi phan ung két hop thong thudng dwgc md ta & quy trinh didu ché 1.

Hop chét 16 ¢6 thé duoc chuyén hod thanh hop chat 1b bang quy trinh

twong tw voi phan (g amit hoa thong thuong duoc mo ta & quy trinh didu ché 1.

Quy trinh diu ché 8
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Hop chét 1b ciing co thé duoc didu ché nhu & quy trinh diéu ché 8 trong

d6 cac phan tng trong quy trinh didu ché 7 duoc thuc hién theo thit ty ngugc lai.

]

R phén (g
K. - ®;m  amit hoa g
Iﬁ/ + @ R‘ )n L
W 3 ’ 41
3
15
'31
két hop N.
B R in
—_— R H g
o Sw

n;alN)

Céc chi tiét cia phan Ung nay 1a twong ty vdi céc chi tiét cia phuong phép

duge mé ta & quy trinh didu ché 7.
Quy trinh diéu ché 9

Hop chét 5a dwoc minh hoa dudi ddy, ma 13 hop chét 5, c6 thé dugc didu
ché bing cach sir dung chit trung gian 18 ma cé ban sin hodc cé thé duoc téng
hop theo phuong phép di biét hodc tham khao vi du d& dugc bao cdo trude ddy
trong 4n pham: J. Heterocyclic Chem. 1980, 17, 359, Chem. Pharm. Bull. 1995,
43, 450 hodc tuong tu. Sau day, L? 1a nguyén tir halogen, nhom
metansulfonyloxy, nhém triflometansulfonyloxy, nhém p-toluensulfonyloxy

hodc tuong tu.

) R
i 3
! Akylhéa ™ thiy phan s
RANIN O F R e o ey ™
o o o o ©
18 19 20 Ba

(1) Chuyén héa hop chét 18 thanh hop chét 20

Hop chét 18 c6 thé duoc chuyén héa thanh hop chét 20 bang cach cho hop
chét 18 vao phén tmg alkyl hoa bang cch st dung k¥ thuat hod hitu co di biét.
Vi du, phan tng nay duoc thuc hién bang cach xir Iy hop chét 18 bang hop chét
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19 ¢6 cdu trac mot phin chira R' (nhu hop chat alkyl halogenua, hop chét
metansulfonyloxyalkyl, hop chét triflometansulfonyloxyalkyl hozic hop chét p-
toluensulfonyloxyalkyl) trong dung méi thich hgp ma khoéng gy anh huéng bét
loi dén phan tng (nhu N,N-dimetylformamit, dimetyl sulfoxit hodc axetonitril)
hodc dung médi hdn hop gdm cuia chung dudi su ¢é mit clia bazo hitu co hosic vo
co (nhu kali cacbonat, xesi cacbonat, kali tert-butoxit hodc trietylamin) & 0°C
dén 300°C, va tt hon 14 tir 0°C dn 100°C. C6 thé sir dung hop chét 19 va bazo
vé6i lugng tir mot dén luong du duong lugng phan tir gam, va t6t hon 1a tir 1 dén
5 dwong luong phan tir gam, tinh theo hop chit 18. Thoi gian phan tng t5t hon
13 1 phat dén 72 gio, va tét hon 1a 5 phit dén 24 gio.

(2) Chuyén héa hop chét 20 thanh hop chét 5a

Hop chat 20 ¢ thé duoc chuyén hoa thanh hop chét Sa bing phan tmg
thuy phan théng thuong. Vi dy, phan Ung dugc thuc hién bang cach xur 1y hop
chit 20 bang axit thich hgp (nhu axit sulfuric ho#c axit clohydric) hodc kiém
(nhu natri hydroxit hodc kali cacbonat) trong dung méi thich hop ma khong gy
anh hudng bat loi dén phan tGng (nhu etanol, propanol hoic nuéc) hodc dung
mdi hdn hop gdm ciia ching & nhiét d6 phan tmg tir 0°C dén 200°C, va tét hon
1a tr 0°C dén 100°C. Str dung axit hodc kiém thich hop véi lugng tir mot dén
lvong du duong lugng phén tr gam tinh theo hop chit 20. Thoi gian phan tng
t8t hon 13 1 phut dén 72 gid, va tét hon 13 5 phit dén 24 gio.

Quy trinh didu ché 10

Hop chét 20 trong quy trinh didu ché 9 ciing c6 thé dugc didu ché tir este
ctia hop chét 21 ma c6 thé dugc tdng hop bing céch tham khao &n pham: J. Org.
Chem. 1988, 53, 873 hodc tuong tu.

R1
| | .
N N N
RN O T ® (]
I — R? o_- + NH, —_—> R? oL~
o O o O
21
22 23 20

(1) Chuyén héa hop chét 21 thanh hop chét 22
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Hop chét 21 dugc chuyén hoa thanh hop chat 22 bang cach xir 1y hop chit
21 ¢6 chu trac mot phan chira R? bing N,N-dimetylformamit dimetylaxetal ma
khoéng c6 dung mdi hodc trong dung moi thich hgp ma khéng géy anh hudng bt
loi dén phan tng (nhu toluen, xylen, diclometan, etanol, N,N-dimetylformamit
hoc etyl axetat) hosic dung mdi hdn hop gbm cuia chung & 0°C dén 300°C, va
t6t hon 1a tr 0°C dén 130°C. C6 thé sir dung N,N-dimetylformamit
dimetylaxetal v&i lugng tur hai dén luong du duong luong phéan tir gam tinh theo
hop chit 21. Thoi gian phan {mg t6t hon 13 1 phut dén 72 gio, va tot hon 14 5
phut dén 24 gio.

(2) Chuyén héa hop chat 22 thanh hop chét 20

Hop chét 22 duge chuyén hoa thanh hop chét 20 bing cach xtr 1y hop chét
22 bang hop chét 23 ¢ cdu tric mot phan chira R' trong dung mai thich hgp ma
khong gdy anh hudng dén phan tmg (nhu toluen, etyl axetat, etanol hodc 1,4-
dioxan) hodc dung mdi hdn hop gdm clia chiing & 0°C dén 300°C, va tbt hon 1a
tir 0°C dén 130°C. Phan tmg néu trén dugc thuc hién bing cach bb sung bazo
hitu co hodc vd co (nhu kali cacbonat, xesi cacbonat, kali tert-butoxit hodc
trietylamin) hodc axit (nhu axit axetic, hydrogen clorua, hydrogen bromua hodc
axit sulfuric) khi cén thiét. C6 thé st dung hop chit 23, bazo hodc axit v6i luong
tir mot dén luong du duong luong phén tir gam, va t6t hon 1a tir 1 dén 5 duong
lugng phan tr gam, tinh theo hop chét 22. Thoi gian phan tng t6t hon 14 1 phit
dén 72 gio, va t6t hon 13 5 phit dén 24 gio.

Trong quy trinh didu ché 10, ¢ thé st dung orthoformat (nhu etyl
orthoformat) thay cho N,N-dimetylformamit dimetylaxetal.

Trong quy trinh diéu ché 10, ciing c6 thé str dung mudi ctia hop chét 23 ¢6
cdu trac mot phan chira R véi axit.
Quy trinh didu ché 11

Hop chét 5 cling c6 thé dugc didu ché bang céach st dung hop chit 24 da
biét tir 4n phim: J. Med. Chem. 2008, 51, 5330.
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(1) Chuyén hoa hop chét 24 thanh hop chét 25

Hop chét 24 c6 thé dugc chuyén hoa thanh hop chét 25 béng cach cho hop
chit 24 vao phan g alkyl hoa bang cach sir dung k¥ thuét hod hitu co da biét.
Vi duy, phan Umg nay duoc thyc hién bang cach xit Iy hop chat 24 bang hop chét
19 ¢4 cAu tric mdt phan chia R' (nhu hop chét alkyl halogenua, hgp chét
metansulfonyloxyalkyl, hop chét triflometansulfonyloxyalkyl hodc hop chét p-
toluensulfonyloxyalkyl) trong dung mdi thich hgp ma khong gy anh huong bét
loi dén phan tng (nhu N,N-dimetylformamit, dimetyl sulfoxit, 1,4-dioxan hodc
axetonitril) hodc dung méi hdn hop gbm ctia ching dudi sy c6 mit cua bazo hitu
co hodc vO co (nhu kali cacbonat, xesi cacbonat, kali tert-butoxit hoac
trietylamin) & 0°C dén 300°C, va t6t hon 14 tir 0°C dén 100°C. C6 thé sir dung
hop chit 19 véi lugng tir hai dén luong du duong lugng phén tir gam, va t6t hon
1a tir 2 dén 10 duong luong phan t& gam, tinh theo hop chét 24. Thoi gian phan
{mg t5t hon 1a 1 phit dén 72 gid, va tot hon 1a 5 phit dén 24 gio.

(2) Hop chét 25 ¢6 thé dugce chuyén héa thanh hop chat 27 béng céch cho hop
chét 25 tham gia quy trinh tuong tw véi phan ung két hop thong thudng dugc
mb ta & quy trinh didu ché 1.
(3) Hop chét 27 ¢6 thé dugc chuyén hoa thanh hop chét 5a bang cach cho hop
chét 27 tham gia quy trinh tuong tu v6i phan tmg thity phan thong thudng dugce
md ta & quy trinh didu ché 9.

Quy trinh diéu ché 12
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Hop chét 27 trong quy trinh didu ché 11 ciing c6 thé duoc diéu ché tir axit
carboxylic ctia hop chit 28.

81
N aliylhéa N 1
o o
28 19 27

Céc hop chit 28 va 19 c6 thé dwoc chuyén héa thanh hop chat 27 bang
cach cho hop chéat 28 vao xur Iy tuwong tu v6i phan tng alkyl hoa duge mé ta &

quy trinh diéu ché 11-(1).
Quy trinh diéu ché 13

Hop chét 5b dugc thé hién dudi day c6 thé duge tong hop bing cach tham
khao phuong phap trong 4n phdm: Tetrahedron, 1995, 51, 12745,

1

R
o R HN.
R? ~ &+ N —_— ! E—
/\g/\g/ S Rz/WO\/
o O
21 28
29
R’ R’
N\N N\N
| _— |
o
Rz ~ Rz OH
o O o O
30 5b

(1) Chuyén héa hop chét 21 dén hop chit 29

Hop chét 21 dugc chuyén hoéa thanh hop chét 29 bing cach xt 1y bing
diazo ctia hop chét 28 ¢ céu tric mot phan chira R' trong dung méi thich hop
ma khoéng gy anh huéng bat loi dén phan Ung (nhu axeton, metanol, etanol
hodic nuéc) hodc dung mdi hdn hop gdm cua ching dudi sy c6 mit clia bazo
(nhu kali cacbonat, natri axetat hodc kali axetat) & 0°C dén 300°C, va tét hon la

tir 0°C dén 100°C. C6 thé sir dung hop chét 28 véi lwong tir mot dén luong du
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duong luong phén tr gam, va t6t hon 1a tir mot duong luong phén ti gam, tinh
theo hop chét 21. Thoi gian phan ing t6t hon 12 1 phat dén 72 gio, va tot hon 1a
5 phut dén 24 gio.

(2) Hop chét 29 c6 thé duoc chuyén hoa thanh hop chét 30 bang cach cho hop
chit 29 tham gia quy trinh twong ty véi phuong phap dugc mé td & quy trinh
didu ché 10. C6 thé str dung N,N-dimetylformamit dimetylaxetal voi lugng tlr

mot dén luong du duong lugng phan tr gam tinh theo hop chét 29.

(3) Hop chét 30 c6 thé duoc chuyén hoa thanh hop chét 5b bang cach cho hop
chét 29 tham gia quy trinh twong ty v6i phan tmg thuy phan thong thuong duge
md ta & quy trinh diéu ché 9.
Quy trinh diéu ché 14

Céc hop chét 5c va 5d thé hién dudi day c6 thé duoc téng hop bang cach
str dung hop chét 27a c6 cAu trac mot phan chira carboxylat nhu dwgc minh hoa
dudi day, ma 13 hop chit 27 ma c6 thé duge tdng hop theo quy trinh didu ché 11.
Duéi day, méi R’ va R® 1a nhém metyl, nhém etyl, nhom tert-butyl hodc twong

tu.
R' R’ ]
& 0 - R
(o] | | (o] — = HO | | (o] + B rIqH _ = | lNl
R7/ ~R8 \Ra - RB/N
(o] o O O O O
O O O
27a 31 32
o 33
i N
—_— Rg/r'q L I on
0O O O
5¢c
$1 $1
\ N N
|| - . ||
\(\ , 0‘R8 \(\o, OH
N-N O O N-N O O
34 5d

(1) Hop chit 27a c6 thé dugc chuyén héa thanh hop chét 31 bang cach cho
hop chat 27a tham gia quy trinh twong tu v6i phan Gng thuy phan dugc md ta &
quy trinh diéu ché 9.
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(2) Hop chit 31 c6 thé dugc chuyén hoa thanh hop chét 33 bang cach cho hgp
chit 31 tham gia quy trinh tuwong ty véi phan Gng amit hod théng thuong duoc

md t4 & quy trinh diéu ché 1.

(3) Hop chit 33 c6 thé dugc chuyén hoa thanh hop chit 34 bang cach cho hop
chit 33 vao céac diéu kién phan tmg thong thudng cho viée didu ché oxadiazol
bang cach tham khao 4n pham: Tetrahdron Letters (2006), 47, 511, chéng han.
Phén ung duogc thuc hién bing cach xir Iy hop chit 33 bang hexacloetan va
triphenylphosphin trong dung méi thich hop ma khong giy anh hudng bét loi
dén phan tmg (nhu diclometan, tetrahydrofuran hodic axetonitril) hodc dung moi
hdn hop gdm ciia chung dudi sy ¢é mit clia bazo (nhu diisopropyletylamin hodc
trietylamin) & 0°C dén 300°C, va tét hon 1a tir 0°C dén 100°C. C6 thé sir dung
bazo, hexacloetan va triphenylphosphin véi lugng tir mot dén luong du duong
luong phén tir gam, va tdt hon 1a tir 1 dén 5 duong lugng phan tir gam, tinh theo
hop chét 33. Thoi gian phan tng t6t hon 13 1 phat dén 72 gio, va tét hon 1a 5
phat dén 24 gio.

(4) Hop chét 33 c6 thé dugc chuyén héa thanh hop chét 5¢ bang cach cho hop
chit 33 tham gia quy trinh tuwong ty v6i phan Gng thuy phén dugc mé ta & quy

trinh diéu ché 9.

(5) Hop chét 34 c6 thé dugc chuyén hoa thanh hop chit 5d bing phan ung
thuy phan kidm. Vi dy, phan Gng nay dwoc thuc hién bing cach xtr Iy hop chét
34 bang kiém thich hgp (nhu natri hydroxit hogc kali cacbonat) trong dung méi
thich hop ma khong gdy anh hudng bét loi dén phan @ng (nhu etanol, propanol,
tetrahydrofuran hodc nudc) hoic dung moi hdn hop gdm cta ching & nhiét do
phan tmg tir 0°C dén 200°C, va t6t hon 13 tir nhiét do trong phong dén 150°C.
St dung kiém thich hop véi luong tir mot dén luong du duong lugng phan tir
gam tinh theo hop chét 34. Thoi gian phéan tng t6t hon 1a 1 phut dén 72 gio, va
t6t hon 1a 5 phut dén 24 gio.

Nguyén li€u tho diéu ché 2, 10 va 15 13 ¢ ban sin trén thi trudng hodc ¢

thé dugc tdng hop theo phuong phap da biét.
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Nguyén liéu tho didu ché 3 1a c6 ban sin trén thi truong hozic co thé dugc
tdng hop theo phuong phap da biét nhu duoc mé ta trong tai liéu chuyén nganh
(nhu 4n pham: Bioorg. Med. Chem. Lett., 2007, 17, 5406 ching han).

Nguyén lidu thé didu ché 7 12 ¢6 ban sin trén thi tredng hodc ¢6 thé dugc
tdng hop theo phuong phép di biét hoic phuong phip dugc md ta & cac vi du
tham khao.

Nguyén lidu thd didu ché 18, 28, 21 va 27a 1a c6 ban san trén thi trudong
hodic ¢6 thé duoc tong hop theo phuwong phap da biét hodc phuong phap dugc

mo ta & cac vi du tham khao.

Nguyén liéu thd diéu ché 19 13 ¢4 ban sin hodic c6 thé dugc tong hop theo

phwong phap da biét.

Nhu duoc mo ta & trén, hé théng truyén tin hiéu Gas6/Axl da dugc bao
céo 14 didu bién céc dap Gmg té bao nhu ty su sdng s6t ctia té bao, sw phan chia
té bao, su tu tiéu, su di chuyén t& bao, sy hinh thanh mach, su két tu tiéu huyét
clu va biét hoa té bao NK (Rachel MA Linger et al., Expert Opin. Ther. Targets
2010 14, 1073). Vi thé, cac chit tc ché Axl 1a hiru ich dé diéu trj cdc bénh do
chimg tang ning kinaza Axl gdy ra, cac bénh c6 lién quan dén chimg tang ning

kinaza AxI va/hodc cac bénh di kém véi chung tang nang kinaza Axl.

Cac bénh do chimng tang ning kinaza Axl gdy ra, cac bénh c6 lién quan
dén chimg ting ning kinaza Axl va cdc bénh di kém véi chimg ting ning kinaza
Axl bao gdm cac bénh lién quan dén md trong d6 céc gen Axl va/hoic cic
protein duogc biéu hién qua mirc, va cac bénh lién quan dén mo trong d6 hoat

tinh phosphoryl hoa cia Axl gia ting.

Céc vi du vé céc bénh néu trén bao gdm céc bénh ting sinh huyét. Céc vi
du v& c4c bénh tang sinh huyét bao gdm, nhung khong chi gii han &, bénh ting
san ndi mac ti cung, phat trién t& bao co tron mach do thrombin giy ra (VSMC),
u lanh tinh, u 4c tinh (bénh ung thu), bénh viém than tiéu cau cép va man tinh,

va bénh than kinh do dai thao dudng.
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Ngoai ra di ching minh ring Axl ¢6 vai trd trong mién dich (Lu et al.,
Science, 2001, 293, 306), chirc ning tiéu huyét cdu (Angelillo-Scherrer et al.,
Nat. Med., 2001, 7, 215), su san sinh tinh trung (Lu et al., Nature, 1999, 398,
723), v6i hoa mach méau (Son et al., Eur. J. Pharmacol., 2007, 556, 1), (Nakano
et al, J. Biol. Chem., 1995, 270, 5702), va cac bénh vé& than khac nhu thai loai
mo ghép cung loai man tinh (Yanagita et al., J. Clin. Invest., 2002, 110, 239).
Chét trc ché Axl 13 hitu ich dé diéu tri nhiéu bénh nhu céc bénh v& mach méu
(bao gbm, nhung khong chi gidi han &, ching huyét khdi, bénh xo vita dong
mach va bénh tat phat hep van tim) va cadc bénh c6 loan hinh thanh mach cao
(bao gdm, nhung khéng chi giéi han &, bénh véng mac do tiéu duong, bénh
vong mac, bénh Véy nén, viém khép mén tinh ting dan, ching vita dong mach,

xa-com Kaposi va u mach).

Céc hop chét hodc mubi ciia ching, hodc tinh thé ctia ching, theo sang ché

trc ché Axl va vi thé hiru ich dé€ diéu tri cac bénh néu trén.

Tét hon 13, céc hop chét hodic mudi ciia ching, hogc tinh thé cua ching,
theo sang ché 14 hiru ich d& didu tri cac bénh ung thu khac nhau. Céc vi du vé
bénh ung thu bao gdm, nhung khong chi gidi han &, bénh ung thur vii, bénh ung
thu rudt két, bénh ung thu tién liét tuyén, bénh ung thu phéi, bénh ung thu da
day, bénh ung thu budng trimg, bénh ung thu c¢d, bénh ung thu niém mac ti
cung, bénh ung thu than tir cung, bénh ung thu than, bénh ung thu biéu mo té
bao gan, bénh ung thu tuyén giap, bénh ung thu thuc quéan, bénh ung thu biéu
mé té bao Fig.vay, bénh bach cau, xa com xuong, khdi u 4c tinh, u nguyén bao
dém, u nguyén bao than kinh, bénh ung thu budng trimg, bénh ung thur dau va cb,
u tinh hoan, bénh ung thu rudt két, bénh ung thuy mau, u nguyén bao voéng mac

va bénh ung thu tuyén tuy.

Cac bao cao khac nhau vé moi quan hé gifra bénh ung thu va Axl da dugc
thuc hién lién quan dén sy e che sy phat trién, tc ché sy di cén, di trd va xam

lan, va chong lai su khang thudc.
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Cac dot bién troi am Axl d3 duogc béo céo 1a wrc ché sy phat trién khdi u
ndo (Vajkoczy et al., PNAS 2006, 103, 5799). B4 c6 bao céo rang khi Axl duoc
biéu hién hodic Axl/Gas6 duogc dong biéu hién trong cac md thu dugce tir bénh
nhan méc u nguyén bao dém, cac khdi u phat trién nhanh hon dang ké va tudi
tho cia bénh nhéan bi la thép (Hutterer et al., Clin Cancer Res 2008, 14, 130).
Axl shRNA d3 duoc bao cdo 1a tc ché sy ting sinh cia cac t& bao ung thu vi
(Yi-Xiang et al., Cancer Res 2008, 68, 1905). Nhu da rd rang tir cdc bdo cdo nay,

céc chét trc ché Axl 1a hiru ich dé ¢c ché sy ting sinh té bao & bénh ung thu.

Mit khac, cac dot bién trdi am Ax] da duge béo cdo la e ché sy di tra va
xam l4n té bao (Zhang et al., Cancer Res 2008 68, 1905, Vajkoczy et al., PNAS
2006, 103, 5799 va Holland et al., Cancer Res 2005, 65, 9294). Axl shRNA da
duoc bdo cdo 13 trc ché sy di cin in vivo (Li et al., Oncogene 2009, 28, 3442).
Anti-AxI antibodies va siRNA d3 dugc bdo cdo 1a tc ché sy phat trién khdi u va
di can & mau chudt (Li et al., Oncogene 2009 28, 3442 va Ye et al., Oncogene
2010, 29, 5254). Axl d& duoc bao cdo 1a thiic ddy sy xam 14n té bao (Tai et al.,
Oncogene 2008, 27, 4044). R-428, chét (rc ché Axl, da duoc bao céo 1a e ché
mau lan tda cta bénh ung thu vl di cin (Holland et al., Cancer Res 2010, 70,
1544). Cac khang thé Axl, Axl shRNA va NA80x1, chit trc ché Axl, da duoc
béo céo 1a tre ché sy di trt va x4m 14n cua cac t& bao ung thu va (Yi-Xiang et al.,
Cancer Res 2008, 68 1905). Ngoai ra, dd dugc bao cédo la su li€n quan cua Axl
dén tién trinh di can va 4c tinh cta bénh ung thu tuyén tién liét, bénh ung thu
lach, bénh ung thu budng trimg di cin, bénh ung thur bidu mé tuyén trc va tuong
ty. Nhu d3 rd rang tir cac bdo cdo ndy, cac chat rc ché Axl 13 hiru ich dé lam
thuyén giam, diéu tri va phong su di cin ung thu, sy di tri t& bao va sy xam l4n
té bao, ching han.

Ngoai ra, céc chit trc ché Axl d3 duoc bdo cdo 1a chdng lai sy khang
imatinib & bénh ung thu da day (Mahadevan et al., Oncogene 2007, 26, 3909).
D3 chimg minh duoc ring Axl gy ra sy khang cac thudc diéu tri hoa hoc nhur
doxorubicin, VP16 va cisplatin & bénh bach cdu tiy cép tinh (Hong et al.,
Cancer Letters 2008, 268, 314). P4 c¢6 béo céo ring Axl dugc hoat héa dé khang
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lapatinib & c4c té bao ung thu vii duong tinh HER-2 (Liu et al., Cancer Res 2009,
69, 6871). Axl d3 duoc bdo céo 1 ¢6 lién quan dén co ché khang PLX4032
(vemurafenib) (Johannessen et al., Nature 2010, 468, 968). Ngoai ra, Axl da
dugc bdo cdo 1a ¢ lién quan dén su khang temozolomode, carboplatin va
vincristin (AK Keeating et al., Mol Cancer Ther 2010, 9(5), 1298). Nhu da rd
rang tlr cic bdo cdo ndy, cac chat tc ché Axl 14 hitu ich dé chéng lai sy khang

thudc nhu sy khang céc thube chéng ung thur.

Hon nita, Ax] d& dugc bao cao la cé li€n quan dén cac bénh vé than nhu
sy hinh thanh xo & than va bénh than kinh do d4i thio dudng (Cong bd qubc gia
ctia don sang ché qudc té s6 2005-517412), va cac chét trc ché Axl 13 hién nhién
hitu ich @& diéu tri c4c bénh vé than néu trén cling nhu cac bénh xo hdéa nhu xo

héa phdi tu phat.

Hoat tinh e ché Axl ciia cac hop chét c6 thé duoc danh gia theo cac
phuong phép bao gdm, nhung khong chi giéi han &, cac phuong phap duge mod

ta & phan cac vi du thir nghiém ctia sang che.

Mot phuong 4n khac theo sang ché 13 hop chit N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit (dudi day doéi khi duge mo6 ta 1a "hop chét (1)"
trong ban mé ta nay) hoic mubi cia no, va t6t hon 14 hop chat N-{4-[2-amino-5-
(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-oxo0-1-(2,2,2-
trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua.

Mot phuong an khac theo sang ché 14 c4c tinh thé ctia hop chit N-{4-[2-
amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua.

O day thuét ngir tinh thé d& cap dén chat rdn ma cdu tric bén trong ctia nd
duoc tao ra bing céach lap lai cac nguyén tir ciu tao (hodc nhém cla ching) mot
cach déu din trong khong gian ba chidu, va khac biét oviws chét rin v6 dinh

hinh ma khong ¢6 cau triuc bén trong déu dan.
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Ngoai ra, cac mudi cia cic hop chét (1) bao gdm mudi bit ky trong sb cac
mudi trong phin vi du thuc hién sang ché. Céac hop chét (1) hoic mudi cua
ching cé thé tdn tai & dang ty do hodc cac solvat. Ching c6 thé tdn tai dudi
dang céc solvate do su hap thy hoi 4m trong khong khi chéng han. Cac solvat 13
khéng bi gi6i han cu thé mién 1a dugc dung, va céc vi du cu thé bao gdm céc

hydrat (nhu cdc monohydrat hodc cac dihydrat), cac etanolat va 2-propanolat.

Céc tinh thé ctia hop chét ndy c6 cac ciu tric bén trong khac nhau va céc
tinh chit hoa ly (cac dang da hinh tinh thé) 6 thé dugce tao ra phu thude va céc
didu kién két tinh. Tinh thé theo sang ché c6 thé dang bt ky trong sb cac dang
da hinh tinh thé nay hodc c6 thé 1a hdn hop chira hai hodc nhiéu dang da hinh
tinh thé.

Tinh th8 theo séng ché c¢6 thé hip thu hoi 4m hosc hap thu nuée khi dugce
dé yén trong khong khi hodc cé thé duoc gia nhiét dén 25 d&én 150°C trong céc
dién khi quyén binh thudng, ching han, dé tao ra hydrat. Ngoai ra, tinh thé theo
sang ché ciing c6 thé chira dung mdi trong qué trinh két tinh trong dung mdi cin

kém theo hodc solvat.

Trong ban mé ta ndy, tinh thé theo sang ché c6 thé dugc thé hién dya trén
dit liéu nhidu xa bot tia X. Nhidu xa bot tia X ¢6 thé dugc do va phan tich bang
k§ thuat thong thuong dugce st dung trong linh vuc k¥ thuit nay nhu phuong
phap duoc mé ta & phan cac vi du. Thong thudng, dbi véi cac hydrat va
dehydrat, sy ngdm nudc va loai nude trong qua trinh két tinh c6 thé lam thay ddi
héng s6 mang ctia chung va vi thé cac géc nhidu xa (20) trong nhidu xa bot tia X.
Ngoai ra, cudng d6 dinh cé thé bi thay dbi bai su khac biét vé bé mit phat trién
tinh thé hodc tuwong tu (dang quen cia tinh thé) ching han. Béi vy, khi tinh thé
theo sang ché duoc thé hién dya trén dit 1iéu nhidu xa bot tia X, céc tinh thé ma
¢ cac goc nhidu xa & dinh va mau nhiu xa bdt tia X trong nhiéu xa bdt tia X
giéng voi cac goc nhidu xa & dinh va mAu nhiéu xa bdt tia X trong nhiéu xa bot
tia X cta tinh thé theo sang ché, cling nhu cdc hydrat va dehydratthu dugc tir

chung, 1a dugc bao ham trong pham vi sang ché.
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Dang dugc uu tién cua cac tinh th8 theo sdng ché 1a cac tinh thé c6 mau
nhidu xa bot tia X duge thé hién & FIG.1 trong biéu d6 nhiéu xa bt tia X thu
dugc bing cach chiéu xa bang birc xa Ka ddng (d6 dai budce séng A = 1,54 A).
Céc tinh thé nay ciing 13 cac tinh thé ¢6 cac dinh dic trung & cac goc nhiéu xa 20
bao gdm 7,44, 10,00, 13,48, 14,86, 16,10, 19,30, 20,30, 22,62, 23,02, 23,70,
24,54, 25,92 va 28,46 trong biéu dd nhiéu xa bot tia X thu duge béng cach chiéu
xa bing birc xa Ko dong (d6 dai bude séng A = 1,54 A).

Mot dang duge uu tién khac cta céc tinh thé theo sang ché 12 céc tinh thé
¢6 mAu nhidu xa bdt tia X duge thé hién & FIG.2 trong biéu d6 nhidu xa bot tia
X thu duoc bang cach chiéu xa bang bic xa Ko ddng (46 dai budc song A =
1,54 A). Céc tinh thé nay ciing 13 c4c tinh thé ¢ cac dinh dic trung & cac goc
nhidu xa 26 bao gdm 4,32, 9,10, 15,52, 18,32, 18,54, 19,22, 20,54, 20,70, 23,54,
24,14, 25,34 va 27,02 trong biéu d6 nhidu xa bot tia X thu duge béng cach chiéu
xa bing burc xa Ko dong (d6 dai bude séng A = 1,54 A).

Mot dang dugc uu tién khac ctia céc tinh thé theo sang ché 1a céc tinh thé
c6 miu nhidu xa bdt tia X dugc thé hién & FIG.3 trong biéu dd nhiéu xa bot tia
X thu dugc bang cach chiéu xa bang birc xa Ko ddng (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 14 céc tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 20 bao gébm 13,86, 15,04, 19,76, 20,58, 22,26, 22,58, 23,82, 24,10,
24,36 va 24,88 trong biéu dd nhiéu xa bot tia X thu dugc béng cach chiéu xa
bing burc xa Ko dong (d6 dai bude séng A = 1,54 A).

Mot dang dugc uu tién khac cta cée tinh th8 theo sang ché 14 céc tinh thé
¢6 miu nhidu xa bot tia X dugc thé hién & FIG.4 trong biéu dd nhibu xa bot tia
X thu duoc bang cach chiéu xa bing birc xa Ko dong (46 dai budce song A =
1,54 A). Cac tinh thé nay ciing 13 céc tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 26 bao gbém 5,34, 7,22, 8,20, 11,68, 14,54, 15,74, 17,54, 23,24, 23,72,
25,12 va 26,16 trong biéu d6 nhidu xa bt tia X thu dugc béng cach chiéu xa

bing birc xa Ko dong (d6 dai bude séng A = 1,54 A).
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Mot dang dugce wu tién khac cta céc tinh thé theo sang ché 14 céc tinh thé
c6 mAu nhiu xa bot tia X dugc thé hién & FIG.5 trong biéu d6 nhifu xa bot tia
X thu dugc bing cach chiéu xa bing birc xa Ko dong (d6 dai bude séng A =
1,54 A). Céc tinh thé nay ciing 14 c4c tinh thé c6 céc dinh dic trung & cac goc
nhidu xa 26 bao gém 11,02, 11,86, 15,56, 18,20, 22,12, 24,70, 25,80, 26,04,
26,26 va 28,62 trong biéu dd nhidu xa bot tia X thu duogc b%tng cach chiéu xa
bang birc xa Ko dong (46 dai budc séng A = 1,54 A).

Mot dang dugc vu tién khac cta cac tinh thé theo sang ché 13 cac tinh thé
c6 mAu nhidu xa bot tia X duoc thé hién & FIG.6 trong biéu d6 nhidu xa bot tia
X thu duoc bang cach chiéu xa bang birc xa Koo dong (46 dai bude séng A =
1,54 A). Céc tinh thé nay ciing la cac tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 26 bao gdm 3,58, 4,56, 6,60, 6,72, 7,20, 9,62, 10,28, 13,06 va 24,52
trong biéu db nhifu xa bot tia X thu duoc bang cach chiéu xa béng birc xa Ko
ddng (d6 dai budc séng A = 1,54 A).

Mot dang dugc uu tién khac ciia céc tinh thé theo sang ché 1a céc tinh thé
c6 mAu nhiéu xa bdt tia X dugc thé hién & FIG.7 trong biéu d6 nhidu xa bot tia
X thu duge bang cach chiéu xa bing birc xa Ko ddng (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 1a céc tinh thé ¢ cac dinh dic trung & cac goc
nhiu xa 20 bao gdm 7,78, 8,14, 8,88, 12,54, 15,68, 16,36, 18,76, 19,34, 20,08,
22,36, 24,66, 25,74, 26,70 va 28,02 trong biéu dd nhidu xa bot tia X thu dugc
bing cach chiéu xa bing birc xa Ko ddng (d6 dai bude séng A = 1,54 A).

Mot dang dugc uu tién khac cua céc tinh thé theo sang ché 1a cac tinh thé
c6 miu nhidu xa bot tia X dugc thé hién & FIG.8 trong biéu dd nhidu xa bot tia
X thu duogc bang cach chiéu xa bing birc xa Ko dong (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 14 cac tinh thé c¢6 cac dinh dic trung & cic goc
nhiu xa 20 bao gdm 5,78, 8,90, 13,66, 14,42, 16,84, 17,56, 19,26, 20,74, 22,42,
24,66, 25,12, 25,60 va 26,96 trong biéu dd nhidu xa bot tia X thu dugc bing
cach chiéu xa bang birc xa Ko ddng (d6 dai bude séng A = 1,54 A).
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Mot dang duoc uvu tién khac cta cac tinh thé theo sang ché 1a céc tinh thé
c6 mAu nhiéu xa bot tia X duge thé hién & FIG.9 trong biéu dd nhidu xa bot tia
X thu dugc bang cach chiéu xa bing buc xa Koo dong (d6 dai bude séng A =
1,54 A). Cac tinh thé nay ciing 14 c4c tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 20 bao gdm 11,12, 14,82, 18,86, 20,32, 20,66, 21,64, 22,36, 22,68,
23,00, 24,10, 25,26 va 27,00 trong biéu dd nhidu xa bdt tia X thu duoc bang
cach chiéu xa bang burc xa Ko dong (d6 dai bude séng A = 1,54 A).

Mot dang duoc uu tién khac cta céc tinh thé theo sang ché 12 céc tinh thé
c6 mAu nhidu xa bot tia X dwogc thé hién & FIG.10 trong biéu dd nhiu xa bot tia
X thu duogc bing céch chiéu xa béng bic xa Ko déng (d6 dai budc song A =
1,54 A). Céc tinh thé nay cling 14 c4c tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 20 bao gbém 7,80, 12,18, 12,78, 16,20, 16,82, 19,20, 19,66, 20,20,
21,20, 24,52, 25,68 va 26,78 trong biéu dd nhiéu xa bot tia X thu duoc béng
cach chiéu xa bang birc xa Ko dong (d6 dai budc séng A = 1,54 A).

Mot dang duoc uu tién khac cta céc tinh thé theo sang ché 1a céc tinh thé
c6 mAu nhiéu xa bdt tia X dugc thé hién & FIG.11 trong biéu dd nhiéu xa bot tia
X thu duge bang cach chiéu xa bing birc xa Ko ddng (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 1a c4c tinh thé ¢ cac dinh dic trung & cac goc
nhidu xa 20 bao gdém 2,80, 6,86, 7,88, 11,60, 13,68, 14,86, 17,40, 22,40, 23,78
va 25,74 trong bidu dd nhiu xa bot tia X thu dugc biang cach chiéu xa bing burc
xa Ko ddng (46 dai budc séng A = 1,54 A).

Mot dang duoc uu tién khac cia cac tinh thé theo sang ché 13 céc tinh thé
c6 mau nhiéu xa bot tia X dugc thé hién & FIG.12 trong biéu dd nhiéu xa bot tia
X thu duge bang cach chiéu xa bing bic xa Ko, dong (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 1a cac tinh thé ¢ cac dinh dic trung & cdc goc
nhidu xa 26 bao gdm 5,32, 7,98, 10,68, 11,70, 14,84, 16,02, 19,78, 21,76, 23,08,
25,30 va 25,68 trong biéu d0 nhidu xa bot tia X thu duge béng cach chiéu xa

béng birc xa Ko dong (d6 dai bude séng A = 1,54 A).
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Mot dang dugce vu tién khac cia cac tinh thé theo sang ché 13 céc tinh thé
c6 miu nhidu xa bdt tia X duoc thé hién & FIG.13 trong biéu d6 nhifu xa bot tia
X thu duge bang cach chiéu xa bing birc xa Ko ddng (46 dai bude séng A =
1,54 A). Céc tinh thé nay ciing 13 cac tinh thé c6 cac dinh dic trung & cac goc
nhidu xa 20 bao gdm 8,10, 10,60, 12,06, 14,16, 14,58, 15,60, 18,16, 20,72,
20,94, 22,86, 23,90, 24,32 va 27,14 trong biéu dd nhiéu xa bdt tia X thu duogc
béng cach chiéu xa béng birc xa Ko ddng (d6 dai budc séng A = 1,54 A).

Mot dang dugce uu tién khac cla cac tinh thé theo sang ché 1 céc tinh thé
¢6 mau nhidu xa bot tia X dugc thé hién & FIG.14 trong biéu dd nhiéu xa bot tia
X thu duoc bing cach chiéu xa bang birc xa Ko dong (do dai budc song A =
1,54 A). Céc tinh thé nay cling 14 céc tinh thé ¢ cac dinh dic trung & cac goc
nhidu xa 20 bao gdm 3,60, 6,22, 9,56, 10,42, 14,04, 14,66, 15,30, 16,40, 19,52,
22,12 va 26,42 trong biéu dd nhidu xa bot tia X thu dugc bang cach chiéu xa
bing birc xa Ko ddng (46 dai bude séng A = 1,54 A).

Mot dang dugce uu tién khac cua cac tinh thé theo sang ché 1a cac tinh thé
c6 miu nhidu xa bdt tia X duogc thé hién & FIG.15 trong biéu dd nhidu xa bot tia
X thu duge bang cach chiéu xa bang birc xa Ko ddng (d6 dai budc séng A =
1,54 A). Céc tinh thé nay ciing 1 céc tinh thé c6 cac dinh dic trung & céc géc
nhidu xa 20 bao gdm 5,46, 7,98, 9,54, 11,00, 14,00, 15,36, 16,56, 22,00, 23,54,
24,00 va 26,56 trong biéu d6 nhidu xa bt tia X thu dugc bang cach chiéu xa
béang birc xa Ko dong (46 dai budc séng A = 1,54 A).

Mot dang dugc uu tién khéc cua céc tinh thé theo sang ché 14 céc tinh thé
c6 mau nhidu xa bot tia X duge thé hién & FIG.16 trong biéu dd nhiéu xa bot tia
X thu dugc bang cach chiéu xa bing bic xa Ko ddng (d6 dai budc séng A =
1,54 A). Cac tinh thé nay ciing 14 céc tinh thé c6 cac dinh dic trung & céc géc
nhiéu xa 20 bao gdm 5,64, 6,92, 8,06, 11,32, 14,40, 16,18, 17,04, 21,84, 22,50,
23,82 va 24,28 trong biéu dd nhiéu xa bot tia X thu duogc béng cach chiéu xa
bing birc xa Ko ddng (46 dai budc séng A = 1,54 A).
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Mot phuong an khéc theo sang ché dé cap dén thudc chtra tinh thé theo
sang ché 1am thanh phén hoat tinh.

Thuéc chira tinh thé sdng ché 1am thanh phan hoat tinh t6t hon 12 & dang
duoc phdm chtra tinh thé theo sang ché va mot hodic nhiéu chit mang dugc dung.
Céach thuc str dung thubc theo sang ché 13 khong bi gidi han cu thé. Thubc c6 thé
st dung qua duong miéng hodc ngoai dudng tiéu hod, nhung t6t hon 13 ding

duong miéng.

Dugc phdm theo sang ché it nhit c6 mot phan chira hop chét (1) hoic
muédi ctia né, hodc tinh thé ciia né. Cac dang tinh thé khac véi tinh thé theo séng
ché c6 thé c6 miat dudi dang hop chit (1) trong duge phdm. Ham lugng tinh thé
theo sang ché chira trong dugc pham cé thé nim trong khoang tlr 0,01% trong
lwong dén 99,9% trong lwong, nhu 0,01% trong lugng hoic nhiéu hon, 0,05%
trong lugng hodc nhiéu hon, 0,1% trong luong hodc nhiéu hon, 0,5% trong
lvong hodc nhiéu hon, 1% trong lugng hoic nhiéu hon, 2% trong luong hosc
nhiéu hon, 3% trong luong hoic nhiéu hon, 4% trong lugng hozc nhiéu hon, 5%
trong luong hodc nhiéu hon, 10% trong luong hoic nhiéu hon, 20% trong lwong
hodc nhiéu hon, 30% trong lugng hozic nhiéu hon, 40% trong luong hoic nhiéu
hon, 50% trong luong hodc nhiéu hon, 60% trong lugng hoic nhiéu hon, 70%
trong lugng hodc nhiéu hon, 80% trong luong hosc nhiéu hon, 90% trong lugng
hodc nhiéu hon, 95% trong lwong hodic nhiu hon, 96% trong lugng hoic nhiéu
hon, 97% trong lugng hodc nhiéu hon, 98% trong luong hoic nhiéu hon, 99%
trong lugng hodc nhiéu hon, 99,5% trong lugng hodc nhiéu hon, 99,6% trong
lugng hodc nhiéu hon, 99,7% trong luong hoac nhiéu hon, 99,8% trong luong
hodc nhiéu hon hodc 99,9% trong lugng hodc nhiéu hon, tinh theo téng luong
hop chét (1) trong duoc phdm. C6 thé xé4c dinh viée dugce phim c6 chira tinh thé
theo sang ché hay khong bing phwong phap phan tich dung cu dugc md ta trong
ban mé ta nay (nhu nhidu xa ké bot tia X, phan tich nhiét hogc phd ké hap thu

héng ngoai).
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Hoat tinh trc ché tang sinh té bao co thé kiém tra dugc bing cach st dung
thir nghiém trc ché ting sinh ma ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thuat nay thuong sir dung. Hoat tinh trc ché ting sinh té bao c6 thé kiém tra dugc
bang céach so sanh do ting sinh té bao (nhu t& bao khdi u) véi su c6 mit hoic
khéng c6 mit ctia hop chét thir nghiém. D6 ting sinh c6 thé duoc kiém tra bang
cach st dung hé théng thir nghiém dé danh gia cac té bao séng ching han. Cac
vi du vé phuong phép dénh gia té bao séng bao gbm thir nghiém hép thu [> H]-
thymidin, phuong phap BrdU va thtr nghiém MTT.

Hoat tinh chéng khéi u in vivo c6 thé duoc kiém tra bang cach st dung thir
nghiém chéng khdi u ma ngudi 6 hiéu biét trung binh trong linh vuc k¥ thuat
nay thuong st dung. Vi du, hoat tinh chdng khdi u in vivo theo sang ché c6 thé
duoc xac nhan bang cich cy céc té bao khéi u vao chudt nhit hodc chudt; sir
dung hop chit hodc mubi ciia nd, hoic tinh thé ctia nd, theo sang ché qua duong
miéng hodc trong tinh mach sau khi viéc ghép cac té bao da céy duoc xac nhan;
va so sanh sy phat trién khdi u & nhém khéng ding dugc chét vé6i sy phat trién

khoi u & nhom c¢6 dung hop chat sau khi sir dung vai ngay dén vai tuan.

Ngoai ra, hoat tinh kim ham di can, hoat tinh trc ché xam 14n, hoat tinh e
ché di trti va hoat tinh chéng khang thubc c¢6 thé dugc danh gia bang cac phuong
phap thi nghiém dugc mo ta & céc tai li¢u néu trén, trong do mbi quan h¢ gitta

Ax] va moi trong so cac hoat tinh nay dugc bao céo.

Céc duge pham theo sang ché chira hop chét hodc mudi ctia n6, hodc tinh
thé cua nd, theo sang ché va chat mang duogc dung va cd thé duoc str dung dudi
dang cac thudc tiém nhu thudc tiém trong tinh mach, thudc tiém trong co hogc
thudc tiém dudi da hodc theo cdc phuwong phép khdc nhau nhu ding duong
miéng hodc ding qua da. Chit mang dugc dung d& cap dén chét dugc dung (nhu
t4 dugc, chét pha lofing, chit phu gia hoic dung méi) tham gia vao qua trinh
truyén hop chét hodc mudi cia nd, hodc tinh thé ciia né, theo sang ché hosc ché
pham chira hop chit hoic mudi ctia né, hodc tinh thé ctia né, theo sang ché tir co

quan ndy dén co quan khac.
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Céc ché phim (nhu cac ché phim dung duong miéng hodc cac thudc tiém)
c6 thé duge chon mét cach thich hop theo phuong phép st dung va duge bao
ché theo cac phuong phap thudng duoc sit dung d8 bao ché cac ché phdm. Cac
vi du vé céc ché phém dung duong miéng bao gém vién nén, bot, hat, vién nang,
vién tron, vién ngdm det, dung dich, xi 10, con ngot, nhii trong va cac huyén phu
dang dau hozc nudc. Ching ciing ¢6 thé duoc ding qua dudng miéng & dang tu
do hodc & dang mudi. Céc ché phim dang nuéc co thé dwoc didu ché bang cach
tao ra cac san phim cOng axit véi cac axit duge dung hodc bang céch tao ra
muéi ctia kim loai ki®m nhu natri ching han. i véi thude tiém, c6 thé st dung
céc chit 8n dinh, chét bao quan, chét hoa tan va tuong tu trong ché pham. Cac
dung dich ma c6 thé chira cac chit phu gia nay c6 thé duoc cét gift trong céc vt
chtra va sau d6 dugc 1am kho lanh, vi du, dé tao ra cac ché phém dang ran dé
hoan nguyén trudce khi sir dung. Mot lidu c6 thé dugc cit gitt trong mot vat chira

hodc nhiéu liéu c6 thé duogc cat gitt trong mot vat chira.

Céc vi du v& cac ché phim dang rén bao gdm vién nén, bot, hat, vién nang,
vién tron va vién ngdm det. Cac ché pham dang ran ndy c6 thé chira cac ta duoc
dugc dung ciing véi cac hop chit theo séng ché. Cac vi du v& cac ta duge nay
bao gém chit don, chét tao khéi, chit két dinh, chét gdy ra, chét tro hoa tan, chét
tao ngot va chét 1am tron, va ching cling c6 thé duoc chon va duogc trén néu can

de bao ché ché pham.

Céc vi du vé cac ché phim dang 1dng bao gdm dung dich, xi 16, con ngot,
nhil trong va huyén phu. Cac ché phdm dang léng nay c6 thé chira céc ta dugc
duoc dung ciing véi cac hop chat theo séng ché. Cac vi du v& cac ta dugc nay
bao gdm céac chit tao huyén phti va céc chét nhil hoa, va chung c6 thé dugc chon
va tron néu can dé bao ché ché pham.

Cac hop chét hoic mudi cla chung, hodc tinh thé cia ching, theo sang ché
6 thé duoc sir dung dé diéu tri bénh ung thu & dong vat co vu, cu thé 1a nguoi.
Lidu va khoang cach giira céc liéu c6 thé dugce chon mot cach thich hop béi sy

quyét dinh cta thay thudc theo vi tri clia bénh va chiéu cao, cin ning, gidi tinh
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hodc tién st y té ciia bénh nhan. Khi hop chit cla séng ché duogc sir dung cho
ngudi, lidu nim trong khoang tir khoang 0,01mg/kg thé trong dén khoang
500mg/kg thé trong mdi ngay, va tbt hon 14 tir khoang 0,1 mg/kg thé trong dén
khoang 100 mg/kg thé trong mdi ngay. Khi sir dung cho nguoi, lidu t6t hon 1a
dugc st dung & dang lidu duy nhét hoic hai dén bon liéu riéng r& mdi ngay, va
t6t hon 13 viée st dung duoc 13p lai voi cac khoang cach thich hop. Liéu héng

ngay c6 thé vuot qua 1iéu néu trén theo quyét dinh cua thy thudc, néu can.

Céc hop chit hojic mudi ctia ching, hoic tinh thé cta chung, theo sang ché
c6 thé duoc st dung két hop véi céc chit chdng khébi u khac. Cac vi du bao gbm
cac chét khang sinh chéng khéi u, cac thao dugc chéng khéi u, BRM (céc chit
bién dbi dép tng sinh hoc - biological response modifiers), cdc hormon, céc
vitamin, cac khang thé chéng khéi u, cac thudc dich phan tir va cic tic nhan

chong khdi u khéc.

Cu thé hon, céc vi du v& c4c chét alkyl héa bao gdm cac chit alkyl hoa
nhu mu tac nito, mu tac nito N-oxit va chlorambucil; céac chét aziridin alkyl hoa
nhu carboquone va thiotepa; cac chét epoxit alkyl héa nhu dibromomannitol va
dibromodulcitol; céc chét nitrosourea alkyl héa nhu carmustin, lomustin,
semustin, nimustin hydroclorua, streptozocin, clozotocin va ranimustine;

busulfan, improsulfan tosilate va dacarbazin.

Céc vi du vé céc chat chéng chuyén hoa bao gém cac chat chéng chuyén
héa purin nhu 6-mercaptopurin, 6-thioguanin va thioinosin; céac chit chéng
chuyén héa pyrimidin nhu flouraxil, tegafur, tegafur uraxil, carmofur,
doxifluridin, broxuridin, cytarabin va enocitabin; va cac chat chéng folat nhu

metotrexat va trimetrexat.

Céc vi du v& c4c chat khang sinh chéng khdi u bao gdm cac thudc khéng
sinh chéng khéi u anthraxyclin nhu mitomyxin C, bleomyxin, peplomyxin,
daunorubixin, aclarubixin, doxorubixin, pirarubixin, THP-adriamyxin, 4'-

epidoxorubixin va epirubixin; chromomyxin A3 va actinomyxin D.
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Céc vi du vé céc thao duoc chong khoi u bao gdm céac vinca alkaloit nhu
vindesin, vincristin va vinblastin; cic taxan nhu paclitaxel va docetaxel; va céc

epipodophyllotoxin nhu etoposide va teniposide.
Céc vi du v& BRM bao gdm cac yéu td hoai tir khéi u va indometacin.

Cac vi du vé cic hormon bao gém hydrocortison, dexametason,
metylprednisolon,  prednisolon, prasteron, betametason, triamcinolon,
oxymetholon, nandrolon, metenolon, fosfestrol, ethinyl estradiol, chlormadinon

va medroxyprogesteron.
Céc vi du vé cac vitamin bao gom vitamin C va vitamin A.

Céc khéng thé chdng khdi u va cac dugc chét dich phén tr bao gdm
trastuzumab, rituximab, cetuximab, nimotuzumab, denosumab, bevacizumab,
infliximab, imatinib mesylat, gefitinib, erlotinib, sunitinib, lapatinib, sorafenib,

dasatinib, nilotinib va vemurafenib.

Céc vi du vé céc thude chdng khdi u khéc bao gém cisplatin, carboplatin,
oxaliplatin, tamoxifen, camptothecin, ifosfamit, xyclophosphamit, melphalan, L-
asparaginase, aceglatone, sizofiran, picibanil, procarbazin, pipobroman,

neocarzinostatin, hydroxyurea, ubenimex va krestin.

Sang ché cling mo ta phuong phip phong va/hosic diéu tri bénh ung thu,
bao gém viéc str dung hop chit hodc mudi coa né, hoic tinh thé cua né, theo

sang cheé.

Ngoai ra, sang ché md ta viéc str dung hop chat hodc muodi cua no, hodc

tinh thé cua no, theo sang che d€ san xuat thudc.

Séang ché s& duoc md ta mot cach cu thé béng cach tham khao céc vi du
minh hoa duéi ddy, tuy nhién, séng ché khong bi giéi han & cc vi dy nay va
ching khéng duoc hiéu 13 1am gi6i han theo nghia bét ky ndo. Céc chit phan
ung, dung moi va nguyén li¢u ban dau dugc mo ta mot cach cu thé trong ban mo

ta ndy 14 c6 san tir cac nguon ty nhién hodc da biét tir cac béo cdo trude day.

-66-



26675

Vi du thyc hién siang ché

Céc chir viét tit

DMEF: N,N-dimetylformamit

THF: Tetrahydrofuran

HATU: N,N,N',N'-Tetrametyl-O-(7-azabenzotriazol-1-yl)uron hexaflophosphat
HOALt: 1-Hydroxy-7-azabenzotriazol

DIPEA: N,N-diisopropyletylamin

COMU: (1-xyano-2-etoxy-2-oxoetylidenaminooxy)dimetylamino-morpholino-
cacbeni hexaflophosphat

TFA: Axit trifloaxetic

EDC.HCI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

HOBt: 1-Hydroxybenzotriazol

DMAP: 4-dimetylaminopyridin

PLC: Sic ky 16p mong didu ché

HPLC: Sic ky 16ng hiéu niing cao

Vidul
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
ox0-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-(4-aminophenyl)-5-bromopyridin-2-amin

H,N

\Br

l

s

H,N" N

B sung tetrakis(triphenylphosphin)paladi (1,16g), 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)anilin (2,48g) va kali cacbonat (4,15g) vao dung dich
chtra 5-bromo-3-iodopyridin-2-amin (2,99g) trong 1,4-dioxan (40ml) va nudc

(10ml) & nhiét dd trong phong. Hon hop phan ting dugce khudy & 100°C qua dém.
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Hon hop phan tng duge cd dudi 4p sudt giam, va chét cin sau d6 dugc tinh ché
bing séc ky silica gel [clorofom:metanol = 9:1 (thé tich/thé tich)] dé thu duoc

2,48g hop chit néu & d& muc dudi dang chét ran.

'"H-NMR (CDCls) 5: 3,80 (2H, br s), 4,58 (2H, br s), 6,76 (2H, dt, ] = 8,9, 2,3
Hz), 7,22 (2H, dt, T = 8,9, 2,3 Hz), 7,43 (1H, d, ] = 2,3 Hz), 8,05 (1H, d, ] = 2,3
Hz).

MS(ESI) m/z: 264(M+H)+.

Budc 2: 3-(4-aminophenyl)-5-(3,4-dimetoxyphenyl)pyridin-2-amin

. 0
\‘jl\/ﬁ/‘io/
~
HN"N

BS6 sung tetrakis(triphenylphosphin)paladi ~ (1,09g), axit 3,4-
dimetoxyphenylboronic (1,92g) va kali cacbonat (3,89g) vao dung dich chia
hop chét thu dugc & budc 1 néu trén (2,48g) trong 1,4-dioxan (40ml) va nude
(10ml) & nhiét do trong phong. Hén hgp phan tmg duge khudy & 95°C qua dém.
Hon hop phan tmg duoc c6 dudi ap suét giam, va sau do, chit cin duoc tinh ché
bing sic ky silica gel [clorofom:metanol = 9:1 (thé tich/thé tich)] dé thu duoc

2,48g hop chét néu & dé muc nay dudi dang chét rén.

'H-NMR (CDCl;) 6:3,80 (2H, br s), 3,91 (3H, s), 3,93 (3H, s), 4,60 (2H, br s),
6,77-6,81 (2H, m), 6,93 (1H, d, J = 8,3 Hz), 7,03 (1H, d, J = 2,3 Hz), 7,08 (1H,
dd, J =8,3,2,3 Hz), 7,28-7,32 (2H, m), 7,53 (1H, d, J =2,3 Hz), 8,23 (1H, d, J =
2,3 Hz).

MS(ESI) m/z: 322(M+H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit
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H
N

@/@\[‘/H
D
F o © \‘Iﬁ/(()/
~
HN" N

B6 sung HOAt (14mg), HATU (57mg), DMAP (6mg) va DIPEA (29ul)
vao dung dich chira axit 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylic
(23mg) trong DMF (1ml) & nhiét d¢ trong phong. Hon hop phan tmg duoc
khudy & nhiét do trong phong trong ba gid. Hop chét thu dugce & budc 2 néu trén
(32mg) duge bd sung vao hdn hgp phan ting & nhiét do trong phong. Hon hop
phan tmg duoc khudy & nhiét do trong phong qua dém. B sung nudc vao hon
hop phén tmg, va gom chét rin két tha bang cach loc, duge tinh ché bang PLC
[16p hitu co chita clorofom:metanol:nude = 7:3:1 (thé tich/thé tich)] va dugc lam
khé lanh biang dung méi hdn hop gdm dioxan-nuée dé thu dugc hop chét néu &

d& muc nay (20mg) dudi dang chét rén.

'H-NMR (CDCl;-CD;0D) &: 3,98-3,88 (6H, m), 6,92-7,19 (5H, m), 7,44-7,70
(6H, m), 7,82-7,89 (2H, m), 8,15-8,21 (1H, m), 8,58-8,61 (1H, m).

MS(ESI) m/z: 537(M+H)".
Vidu2

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-1-
metyl-4-oxo-1,4-dihydropyridin-3-carboxamit

I
N

H
F o O \‘Ij/‘:o/
P
HN" N

B6 sung HOAt (23mg), HATU (97mg), DMAP (10mg) va DIPEA (50 pl)
vao dung dich chira axit 5-(4-flophenyl)-1-metyl-4-oxo-1,4-dihydropyridin-3-
carboxylic (46mg) trong DMF (1ml) & nhiét 6 trong phong. Hon hop phan g
duoc khudy & nhiét d6 trong phong trong ba gid. Hop chét thu dugc & bude 2
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cta vi du 1 (55mg) duge bd sung vao hdn hop phan tmg & nhiét do trong phong.
Hdn hop phan tmg dugc khudy & nhiét do trong phong qua dém. B6 sung nudc
vao hdn hop phan tng, va gom chét rin két tia bang cach loc. Chét rén thu dugc
duge tinh ché bing PLC [etyl axetat:metanol = 20:1 (thé tich/thé tich)] dé thu

dugc 19mg hop chat néu & d& myc nay dudi dang chét rén.

'H-NMR (CDCL) &: 3,90 (3H, s), 3,92 (3H, s), 3,94 (3H, s), 4,66 (2H, s), 6,94
(1H, d, J = 8,3 Hz), 7,04 (1H, d, J = 2,3 Hz), 7,09 (1H, dd, ] = 8,3, 2,3 Hz), 7,14-
7,18 (2H, m), 7,46-7,51 (3H, m), 7,54-7,58 (3H, m), 7,86 (2H, d, J = 8,7 Hz),
8,27 (1H, d, J = 2,3 Hz), 8,61 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 551(M+H)".
Vi du 3

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-etyl-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 1-etyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

B& sung N,N-dimetylformamit dimetylaxetal (3,9ml) vao dung dich chira
etyl 4-(4-flophenyl)-3-oxobutanoat (1310mg) trong n-butyl axetat (15ml) & nhiét
do6 trong phong, va hdn hop nay duoc khudy & 90°C trong nim gid. Dung moi
duogce loc ra dudi 4p sudt giam, va etanol (20ml) dugc bd sung vao, sau d6 bd
sung etylamin (dung dich 2M trong THF, 4,4ml). Sau khi khudy & 60°C trong
hai gid, b6 sung etylamin (dung dich 2M trong THF, 3,0ml) va hdn hop nay
duogc khudy tiép & 60°C trong hai gid. Dung méi duoc loc ra dudi 4p sut giam,
va chét can dugc tinh ché bang séc ky cot silica gel [clorofom:metanol = 300:1 -
> 70:1 (thé tich/thé tich)] dé thu duoc 985mg hop chét néu & d& muc nay duéi
dang chét dau.
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'H-NMR (CDCL) &: 1,39 3H, t, ] = 7,1 Hz), 1,53 3H, t, ] = 7,3 Hz), 3,95 (2H,
q, J =73 Hz), 4,38 (2H, q, J = 7,1 Hz), 7,04-7,12 (2H, m), 7,37 (1H, d, ] = 2,8
Hz), 7,55-7,61 (2H, m), 8,18 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 290(M+H)".
Budc 2: axit 1-etyl- 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylic
4

N
|1 on
0 O

B6 sung dung dich nuéc natri hydroxit 1N (0,16ml) vao dung dich chua
hop chét thu duge & budc 1 néu trén (24mg) trong metanol (1,0ml) & nhiét do
trong phong, va hdn hop nay dugc khudy trong hai gio. Dung moi dugc loc ra
duéi 4p sudt giam va bd sung dung dich nudc axit clohydric 1N vao. Lép hitu co
duoc chiét bang clorofom va sau d6 1am kho bang natri sulfat. Dung mdi dugc
loc ra duédi ap suét giam dé thu dugc 22mg hop chit néu & dé muc nay dudi

dang chat ran.

'H-NMR (CDCls) &: 1,60 (3H, t, J = 7,6 Hz), 4,12 (2H, q, ] = 7,3 Hz), 7,12-7,20
(2H, m), 7,51-7,64 (3H, m), 8,55 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 262(M+H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-etyl-5-
(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

F

P
~_N~ H O 2N
0 O/
HN" N7

DIPEA (80 ul) duoc bd sung vao dung dich chira hop chét thu duge &
bude 2 néu trén (60mg) va COMU (128mg) trong DMF (2,0ml) & nhi¢t d6 trong
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phong, va hdn hop nay duge khudy trong 30 phut. Hop chét thu dugc & budc 2
cta vi du 1 (81mg) dugc bd sung viao & nhiét d6 trong phong, va hdn hop nay
duge khudy trong 16 gio. Sau d6 bd sung dung dich nudc natri bicacbonat béo
hoa, va 16p hitu co dugc chiét bing etyl axetat va lam khd béng natri sulfat.
Dung mdi dugc loc ra dudi 4p sudt giam, va chét cin duoc tinh ché bing sic ky
cOt silica gel [etyl axetat:diclometan:metanol = 5:5:1 (thé tich/thé tich)]. Chét
rén thu dugc duoc két tinh tir etyl axetat va diisopropyl éte dé thu duge 107mg
hop chét néu & & muc nay dudi dang chét ran.

'H-NMR (CDCl;) &: 1,60 (3H, t, ] = 7,2 Hz), 3,92 (3H, s), 3,94 (3H, s), 4,09 (2H,
q, J =7,2 Hz), 4,63 (2H, s), 6,90-7,21 (5H, m), 7,46-7,61 (6H, m), 7,84-7,90 (2H,
m), 8,27 (1H, d, J = 2,3Hz), 8,66 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 565(M+H)".
Vidu4

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
0x0-1-(propan-2-yl)-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 5-(4-flophenyl)-4-oxo-1-(propan-2-yl)-1,4-dihydropyridin-3-

carboxylat

N,N-dimetylformamit dimetylaxetal (3,6ml) dugc bd sung vao dung dich
chira etyl 4-(4-flophenyl)-3-oxobutanoat (1200mg) trong n-propyl axetat (13ml)
& nhiét d6 trong phong, va hon hgp nay duge khudy & 90°C trong bdn giv. Dung
mdi dugce loc ra dudi 4p sut giam, va etanol (18ml) dugc bb sung vao, sau d6
bd sung 2-propylamin (688pl) vao. Sau khi khudy & 60°C trong mdt gid, bd
sung 2-propylamin (459ul) vao va hén hgp nay dugc khudy tiép & 60°C trong

mdt gid. Dung méi dugc loc ra dudi ap suat giam, va chat can dugc tinh ché
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bang séc ky cot silica gel [clorofom:metanol = 300:1 -> 80:1 (thé tich/thé tich)]

dé thu duoc 620mg hop chit néu & d& muc nay dudi dang chét dau.

'H-NMR (CDCL) 8: 1,39 (3H, t, J = 7,1 Hz), 1,55 (6H, d, ] = 6,9 Hz), 4,13-4,25
(1H, m), 4,39 (2H, q, J = 7,1 Hz), 7,04-7,12 (2H, m), 7,42 (1H, d, J = 2,8 Hz),
7,54-7,61 (2H, m), 8,23 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 304(M+H)".

Budc 2: Axit 5-(4-flophenyl)-4-oxo-1-(propan-2-yl)-1,4-dihydropyridin-3-

carboxylic

Dung dich nudc natri hydroxit 1N (4,0ml) dugc bd sung vao dung dich
chtra hop chit thu dugc & bude 1 néu trén (620mg) trong metanol (4,0ml) &
nhiét do trong phong, va hdén hop nay dugc khudy trong mdt gio. Dung moi
duoc loc ra dudi ap sudt giam va bd sung dung dich nuéc axit clohydric 1N vao.
Gom chét rin két tia bang cach loc dé thu dugc 327mg hop chit néu & d& muc

nay dudi dang chat ran.

'H-NMR (CDCLy) 8: 1,62 (6H, d, J = 6,9 Hz), 4,28-4,41 (1H, m), 7,12-7,20 (2H,
m), 7,55-7,62 (2H, m), 7,67 (1H, d, J = 2,3 Hz), 8,60 (1H, d, J =2,3 Hz).

MS(ESI) m/z: 276(M+H)".

Buéc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo-1-(propan-2-yl)-1,4-dihydropyridin-3-carboxamit

Y

N
@/ngn : o
o
HN" °N

2
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Bb sung DIPEA (42ul) vao dung dich chira hop chét thu duge & budce 2
néu trén (45mg) va COMU (91mg) trong DMF (1,0ml) & nhiét d6 trong phong,
va hdn hop ndy dugc khudy trong 40 phiit. Hop chét thu dugc & bude 2 clia vi
du 1 (58mg) duoc bd sung vao & nhiét do trong phong. Hon hop nay duge khudy
trong 16 gid, sau d6 bd sung nudc vao. Gom chét rin két tia bang cach loc va
duoc tinh ché bang sic ky cot silica gel [clorofom:metanol = 300:1 -> 30:1 (thé

tich/th8 tich)] dé thu duoc 56mg hop chit néu & d& muc nay dudi dang chét ran.

'H-NMR (CDCL;) &: 1,62 (6H, d, J = 6,4 Hz), 3,92 (3H, s), 3,94 (3H, s), 4,28-
4,38 (1H, m), 4,72 (2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,01-7,11 (2H, m), 7,14-
721 (2H, m), 7,46-7,61 (6H, m), 7,85-7,91 (2H, m), 8,26 (1H, d, J = 2,3 Hz),
8,72 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 579(M+H)".
Vidu5s

Axit N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-1-(2-metoxyetyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budc 1: 5-(4-flophenyl)-1-(2-metoxyetyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic
(\O/
N
| I on
O O

B4 sung 1-bromo-2-metoxyetan (95ul) vao huyén phu chia etyl 5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (200mg) va xesi cacbonat
(499mg) trong DMF (4ml) & nhiét do trong phong. Hon hop phén tng dugc
khudy & nhiét d trong phong trong bén gid. Hon hop phan tmg duoc khudy &
50°C qua dém. B6 sung xesi cacbonat (499mg) va 1-bromo-2-metoxyetan (95ul)
vao hén hop phén tmg & 50°C. Hon hop phan tmg dugc khudy & 50°C trong
chin gid. Hon hop phan tmg dugc khudy & 80°C trong ba ngdy va quay tré lai
nhiét d6 trong phong. Dung dich nudc natri hydroxit 1N (4ml) dugc bd sung vao
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hdn hop phan tGng & nhiét do trong phong. Hon hop phan tmg duge khudy &
nhiét d6 trong phong trong nim gid. B6 sung dung dich nuéc axit clohydric 1N
va nudc vao hdn hop phan tng. Gom chét rén két tia bang cach loc, rira bing
nude va sau do rira bing dung mdi hdn hop gdm hexan va dietyl éte [5:1 (thé

tich/thé tich)] dé thu dwoc 113mg hop chét néu & dé muc nay dudi dang chét ran.

'H-NMR (CDCLy) §: 3,39 3H, s), 3,74 (2H, t, ] = 4,8 Hz), 4,17 (2H, t, ] = 4,8
Hz), 7,13-7,19 (2H, m), 7,56-7,61 (2H, m), 7,69 (1H, d, ] = 2,8 Hz), 8,54 (1H, d,
J=2,3 Hz).

MS(ESI) m/z: 292(M+H)".

Buéc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-1-(2-metoxyetyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

(\O/
N
||
E O O | X o~
/
H,N" N

B6 sung HOAt (21mg), HATU (89mg), DMAP (10mg) va DIPEA (46ul)
vao dung dich chira hop chét thu dugc & bude 1 néu trén (50mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phéan tmg dugc khudy & nhiét d6 trong
phong trong 3,5 gid. Hop chét thu dugc & bude 2 cta vi du 1 (50mg) dugc bd
sung vao hdn hop phan tng & nhiét do trong phong. Hon hop phan tng dugc
khudy & nhiét d6 trong phong qua dém. B sung nuéc vao hdn hop phan tmg, va
gom chét ran két tia bang cach loc. Chét rén thu dugce duge tinh ché bang PLC
[ety] axetat:metanol = 8:1 (thé tich/thé tich)], va chét rira giai dugc co dudi ap
sudt giam. Chét cin dugc tinh ché bang PLC [diclometan:metanol = 15:1 (thé
tich/thé tich)] dé thu dugc 60mg hop chit néu & d& muc ndy dudi dang chét rén.

'H-NMR (CDCls) &: 3,40 (3H, s), 3,76 (2H, t, J = 4,8 Hz), 3,92 (3H, s), 3,94 (3H,
s), 4,15 (2H, t, J = 4,8 Hz), 4,65 (2H, s), 6,90-7,20 (5H, m), 7,48-7,60 (6H, m),
7,87 (2H, d, J = 8,7 Hz), 8,27 (1H, d, ] = 2,3 Hz), 8,64 (1H, d, ] = 1,8 Hz).
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MS(ESI) m/z :595(M+H)".
Vidub6

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-
ox0-1-[2-(tetrahydro-2H-pyran-2-yloxy)etyl]-1,4-dihydropyridin-3-carboxamit

(raxemat)

N
H
/@/@\(N O O (ONg
E o O \‘Iﬁ’:o/
~
H,N N

B sung 2-(2-bromoetoxy)tetrahydro-2H-pyran (83ul) vao huyén phu
chira hop chét ctia vi du tham khao 9 va xesi cacbonat (237mg) trong DMF
(2ml) & nhiét do trong phong. Hon hop phan tmg dugc khudy & 50°C qua dém.
Hon hop phan tng dugc dua trd lai nhiét do trong phong, va dung dich nuée
natri hydroxit 1N (2ml) dugc bd sung vao & nhiét d6 trong phong. Hén hgp phan
mg duoc khudy & nhiét d6 trong phong trong mdt gid. B6 sung dung dich nuée
axit clohydric 1N va nudc vao hdn hop phan mg, sau d6 chiét bing etyl axetat.
Lép hiru co duge rira bing nuée va nude mudi, va sau d6 lam kho bang natri
sulfat va loc. Chét loc sau d6 duoc c6 dudi ap sudt giam dé thu duogc axit 5-(4-
flophenyl)-4-ox0-1-[2-(tetrahydro-2H-pyran-2-yloxy)etyl]-1,4-dihydropyridin-

3-carboxylic dudi dang chit dau.

Axit 5-(4-flophenyl)-4-oxo0-1-[2-(tetrahydro-2H-pyran-2-yloxy)etyl]-1,4-
dihydropyridin-3-carboxylic dugc hoa tan trong DMF (2ml), va bd sung HOAt
(41mg), HATU (170mg), DMAP (18mg) va DIPEA (88ul) & nhiét do trong
phong. Hon hop phan tng dugc khudy & nhiét d6 trong phong trong ba gid. Hop
chét thu duoc & bude 2 cua vi du 1 (96mg) dugc bd sung vao hdn hop phan tmg
& nhiét d6 trong phong, sau d6 dugce khudy qua dém. BS sung nudc vao hdn hop
phan tmg, va gom chét rin két tua bing cach loc dé thu dugc 281mg hop chét

tho 13n tap chét néu & dé muc nay dudi dang chét rin. 141mg chét ran niy duoc
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tinh ché bing PLC [diclometan:metanol = 20:1 (thé tich/thé tich)], va chét rira
giai duoc c6 dudi 4p sudt giam. Chét cin duoc tinh ché biang PLC [etyl
axetat:metanol = 15:1 (thé tich/thé tich)] dé thu dugc 72mg hop chit néu & dé

muc nay.

'"H-NMR (CDCl;) §: 1,44-1,80 (6H, m), 3,47-3,51 (1H, m), 3,59-3,67 (1H, m),
3,75-3,81 (1H, m), 3,91 (3H, s), 3,94 (3H, s), 4,08-4,23 (3H, m), 4,59-4,69 (3H,
m), 6,93 (1H, d, J = 8,3 Hz), 7,02-7,11 (2H, m), 7,14-7,18 (2H, m), 7,46-7,51
(2H, m), 7,55-7,58 (3H, m), 7,66 (1H, d, J = 2,3 Hz), 7,84-7,89 (2H, m), 8,26
(1H, d, J =2,8 Hz), 8,68 (1H, d, ] =2,3 Hz).

MS(ESI) m/z: 665(M+H)".
Vidu7

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-1-
(2-hydroxyetyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

(" oH
N
H
/
H,N" N

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-oxo0-1-[2-(tetrahydro-2H-pyran-2-yloxy)etyl]-1,4-dihydropyridin-
3-carboxamit tinh ché thd thu dugc & vi du 6 (141mg) dugc hoa tan trong
metanol (4ml) va diclometan (2ml). B sung dung dich axit clohydric 4N trong
dioxan (4ml) vao hdn hop phan tng & nhiét d trong phong. Hon hop phan g
dugc khudy & nhiét d6 trong phong trong 2,5 gi. Dung dich natri bicacbonat
bdo hoa duogc bd sung vao hdn hop phan tng, va 16p hitu co duoc chiét bing
etyl axetat, rira bang nudc mudi va lam khé bang natri sulfat. Sau khi loc, chét
loc dugce c6 dudi ap suét giam, chét cin duoc tinh ché béng sdc ky cot silica gel
[ety] axetat:metanol = 100:0 -> 19:1 -> 9:1 (thé tich/thé tich)], va chét rira giai

dugc c6 dudi 4p sudt giam. Chat cin duwoc tinh ché bing PLC
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[diclometan:metanol = 8:1 (thé tich/thé tich)] dé thu dugc 9mg hop chét néu &

dé muc nay.

'H-NMR (CDCl;) 8: 3,91 (3H, s), 3,93 (3H, s), 4,05-4,14 (4H, m), 4,98 (2H, br
s), 6,92 (1H, d, ] = 8,7 Hz), 6,98-7,14 (4H, m), 7,44-7,54 (4H, m), 7,59 (2H, t,]
=2,5Hz), 7,80 (2H, d, J = 8,3 Hz), 8,14 (1H, d, ] = 2,3 Hz), 8,64 (1H, d, J =2,3
Hz).

MS(ESI) m/z: 581(M+H)".
Vidu8

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -1-(2-floetyl)-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxylat

N(\F

B6 sung 2-floetyl 4-metylbenzensulfonat (1,00g) vao huyén phu chia etyl
5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (1,00g) va xesi cacbonat
(2,49¢) trong DMF (9ml) & nhiét d6 trong phong. Hon hop phan ung dugc
khudy & 80°C trong hai gio. Hon hop phan tng duogc dua trd lai nhiét do trong
phong va dugc pha lofing bing cach bd sung etyl axetat. Lép hitu co dugc rira
bing nudc va nude mudi va lam kho béng natri sulfat. Sau khi loc, chét loc duoc
c6 dudi 4p sudt giam, chit cin dwoc tinh ché bang sic ky cot silica gel [etyl
axetat:hexan:metanol = 1:1:0 -> 7:3:0 => 1:0:0 -> 19:0:1 (thé tich/thé tich)] dé
thu duge 0,35g hop chit néu & d& muc nay duéi dang chit dau.

'H-NMR (CDCly) : 1,32-1,40 (3H, m), 4,11-4,38 (4H, m), 4,63-4,84 (2H, m),
6,99-7,09 (2H, m), 7,41-7,58 (3H, m), 8,12-8,18 (1H, m).
MS(EST) m/z: 308(M+H)".
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Budc 2: axit 1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic

B6 sung kali cacbonat (390mg) va nudc (5Sml) vao dung dich chira hop
chét thu duoc & bude 1 néu trén (347mg) trong metanol (10ml) & nhiét do trong
phong. Hon hop phan tmg dugc khudy & nhiét d¢ trong phong qua dém. B sung
dung dich nude axit clohydric 1N va nudc vao hdn hop phan ng, va gom chét
rén két tia bang cach loc va lam khé dé thu duogc 210mg hop chét néu & dé muc

nay dudi dang chat ran.

'H-NMR (CD;0D) §: 4,47-4,59 (2H, m), 4,75-4,89 (2H, m), 7,16-7,22 (2H, m),
7,67-7,72 (2H, m), 8,20 (1H, d, J = 2,3 Hz), 8,74 (1H, d, J = 1,8 Hz).

MS(ESI) m/z: 280(M+H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl|phenyl }-1-(2-
floetyl)-5-(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit

O
N
/@/E'JWH OMe
ATy
pZ
H,N" N

DIPEA (47 ul) duge bd sung vao dung dich chira hop chét thu dugc &
budc 2 néu trén (38mg) va COMU (76mg) trong DMF (0,9ml) & nhiét d§ trong
phong, va hén hop nay dugc khudy trong 15 phat. Hop chét thu dugc & budc 2
ctia vi du 1 (48mg) dugc bd sung vio & nhiét do trong phong. Hon hop ndy dugc
khudy trong nim gid, sau d6 bd sung nuédce vao. Lép hitu co duoc chiét bang etyl
axetat, va sau do rira bang nudc va nudc mudi va lam khé bing natri sulfat.

Dung mo6i dugc loc ra dudi 4p suat gidm, va chat can duoc tinh ché bang sac ky
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cot silica gel [clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)] dé thu duoc

30mg hop chét néu & d& muc nay dudi dang chit rén.

'"H-NMR (CDCL) &: 3,92 (3H, s), 3,94 (3H, s), 4,25-4,37 (2H, m), 4,66 (2H, s),
4,74-4.91 (2H, m), 6,94 (1H, d, J = 8,3 Hz), 7,02-7,11 (2H, m), 7,14-7,20 (2H,
m), 7,47-7,60 (6H, m), 7,84-7,89 (2H, m), 8,27 (1H, d, J = 2,5 Hz), 8,65 (1H, d,
J=2,5Hz).

MS(ESI) m/z: 583(M+H)".
Vidu9

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
0x0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 5-(4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylat

Dung dich hn hop chta etyl 4-(4-flophenyl)-3-oxobutanoat (0,95g), N,N-
dimetylformamit dimetylaxetal (1,59g) va toluen (7ml) dugc khudy & 100°C dén
105°C trong 14 gi¢r trong khi metanol duoc loc ra. Sau khi 1am ngudi dén nhiét
d6 trong phong, chét can dugc cd dudi ap suit giam. Ngoai ra, bb sung 7ml
toluen va chit can duogc cd con 1/3 thé tich duéi ap suét giam. B6 sung toluen
3,5ml) d& thu duoc dung dich chia etyl 5-(dimetylamino)-2-
[(dimetylamino)metylen]-4-(4-flophenyl)-3-oxopent-4-enoat. Dung dich nay
dugc lam lanh dén tir 0°C dén 5°C, bd sung trifloetyl amin (0,43ml) va dung
dich hydro clorua 4,3M trong etyl axetat (1,57ml), va hdn hop ndy dugc khudy &
100°C dén 105°C trong ba gid. Sau khi lam nguéi dén nhiét d6 trong phong, cac
16p dugc tach bing cach bd sung nude, va 1ép hitu co duge duge ¢b con 3,5ml.

Toluen (1,4ml) dugc bd sung vao, sau d6 dugc khudy & nhiét do trong phong.
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Chét rén thu duogc bang cach loc dé thu dugc 1,07g hop chit néu & dé muc nay
dué6i dang chét rén.

'H-NMR (CDCly) &: 1,39 (3H, t, ] = 7,3 Hz), 4,33-4,42 (4H, m), 7,05-7,13 (2H,
m), 7,32-7,37 (1H, m), 7,50-7,58 (2H, m), 8,13 (1H, d,J=2,7 Hz).

MS(ESI) m/z: 344(M+H)"

Buéce 2: Axit 5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylic

Dung dich nuéc natri hydroxit IN (0,8ml) duge bd sung vao dung dich
chtra hop chit thu duoc & bude 1 néu trén (118mg) trong metanol (0,7ml) &
nhiét d6 trong phong, va hdn hop nay duoc khudy trong hai gid. Dung méi duge
loc ra duéi 4p sudt giam va bd sung dung dich nuéc axit clohydric 1N vao. Gom

chét ran két tha bang cach loc dé thu dugc hop chét néu & dé muc nay (87mg).

'H-NMR (CDCL) &: 4,55 (2H, q, J = 7,6 Hz), 7,14-7,22 (2H, m), 7,52-7,60 (3H,
m), 8,55 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 316(M+H)".
Buéce 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-

flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

CF,
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N
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B6 sung HOAt (25mg), HATU (106mg), DMAP (11mg) va DIPEA (55ul)
vao dung dich chira hop chit thu dugc & budc 2 néu trén (60mg) trong DMF
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(1ml) & nhiét d6 trong phong. Hon hop phan tmg dugc khudy & nhiét d6 trong
phong trong 3,5 gid. Hop chét thu dugc & bude 2 cia vi du 1 (65mg) dugc bd
sung vao hdn hop phan tmg & nhiét do trong phong. Hon hop phén tmg duge
khudy & nhiét do trong phong qua dém. B sung nudc vao hdn hop phan tmg, va
gom chét rén két tiia bang cach loc. Chét ran thu duoc duge tinh ché bang PLC
[dwoc phat trién bing etyl axetat], va chét rira giai dugc cd dudi 4p sudt giam.
Chét can duoc tinh ché bing PLC [diclometan:metanol = 20:1 (thé tich/thé tich)]

dé thu duge 70mg hop chét néu & d& muc ndy dudi dang chat ran.

'H.NMR (CDCL) &: 3,91 3H, s), 3,94 3H, s), 4,53 (2H, q, J = 7,8 Hz), 4,65
(2H, s), 6,94 (1H, d, J = 8,7 Hz), 7,04 (1H, d, ] = 2,3 Hz), 7,09 (1H, dd, J = 8,3,
2,3 Hz), 7,16-7,20 (2H, m), 7,48-7,57 (6H, m), 7,85 (2H, dt, J = 9,0, 2,3 Hz),
8,27 (1H, d, T = 2,8 Hz), 8,66 (1H, d, J = 2,3 Hz), 12,46 (1H, s).

MS(ESI) m/z: 619(M+H)".
Vidy 10

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-benzyl-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budc 1: axit 1-benzyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylic

B& sung 55% natri hydrua (131mg) dugc phén tan trong dau vao dung
dich chtra axit 5-(4-flophenyl)-4-ox0-1,4-dihydropyridin-3-carboxylic (233mg)
trong DMF (5ml) trong khi lam lanh bang nudc d4, va hdn hop nay duoc khudy
& nhiét d6 trong phong trong mét gid. Sau d6 bd sung benzyl bromua (356pl) va
hén hop nay duoc khudy trong hai ngdy. Dung dich nuée natri hydroxit 1N dugc

bd sung tiép, sau d6 duoc khudy qua dém. Dung dich nudc axit xitric 10% dugce

-82-



26675

bd sung vao dung dich phan tmg, va gom chit két tia bing céach loc dé thu duoc

hop chét néu & d& muc nay (253mg) dudi dang chét rén.

'H-NMR (CDCl;) §: 5,19 (2H, s), 7,09-7,15 (2H, m), 7,26-7,30 (2H, m), 7,43-
7,47 (3H, m), 7,51-7,56 (2H, m), 7,63 (1H, d, J = 2,3 Hz), 8,62 (1H, d, ] = 2,3
Hz).

MS(ESI) m/z: 324(M+H)".

Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-benzyl-
5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

N
| H :
~
HN" °N

B sung HOAt (14mg), HATU (57mg), DMAP (6mg) va DIPEA (29 ul)
vao dung dich chtra hop chit thu dugc & bude 1 néu trén (35mg) trong DMF
(1ml) & nhiét do trong phong. Hon hop phan tng dugc khudy & nhiét do trong
phong trong ba gid. Hop chét thu duge & bude 2 cia vi du 1 (32mg) duge bd
sung vao hdn hop phan tng & nhiét do trong phong. Hon hop phan tmg dugc
khudy & nhiét d6 trong phong qua dém. BS sung nuée vao hdn hop phéan tmg, va
gom chét rén két tiia bang cach loc, dugc tinh ché bing PLC [clorofom:metanol
= 9:1 (thé tich/thé tich)] va duoc 1am kho lanh bing dung moi hdn hop gbém

dioxan-nudc dé thu duge 37mg hop chét néu ¢ dé muc nay dudi dang chat ran.

'H-NMR (CDCL) §: 3,91 (3H, s), 3,94 (3H, 5),4,73 (2H, br s), 5,17 (2H, s), 6,93
(1H, d, T = 8,7 Hz), 7,03 (1H, d, J = 2,3 Hz), 7,07-7,17 (3H, m), 7,28-7,32 (2H,
m), 7,43-7,58 (9H, m), 7,86 (2H, d, J = 8,7 Hz), 8,25 (1H, d, J = 2,3 Hz), 8,74
(1H, d, T =2,3 Hz).

MS(ESI) m/z: 627(M+H)".
Vidull
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N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-(4-flobenzyl)-5-
(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit
Budc 1: Axit 1-(4-flobenzyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxylic
o
||

o O

OH

B4 sung 1-(bromometyl)-4-flobenzen (122 ul) vao huyén phu chira etyl 5-
(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxylat (200mg) va xesi cacbonat
(499mg) trong DMF (4ml) & nhiét do trong phong. Hon hop phén ung dugc
khudy & nhiét d6 trong phong qua d&m. Dung dich nudc natri hydroxit 1N (4ml)
dugc bd sung vao hdn hop phan tmg & nhiét do trong phong. Hon hop phén {mg
dugc khudy & nhiét d trong phong trong hai gio. B6 sung dung dich nudc axit
clohydric 1N va nuéc vao hdn hgp phan tmg, va gom chit rén két tua bang cach
loc, rira bﬁng nude va sau d6 1am kho dé thu duogc 250mg hop chét néu & @& muc

nay dudi dang chat ran.

'H-NMR (CDCl,) §: 5,15 (2H, s), 7,10-7,19 (4H, m), 7,26-7,30 (2H, m), 7,51~
7,60 (3H, m), 8,60 (1H, d, J = 1,8 Hz).

MS(ESI) m/z: 342(M+H)".

Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

oy
N
H
F O O \‘Iﬁ‘o/
pZ
HN" N
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B6 sung HOAt (21mg), HATU (89mg), DMAP (10mg) va DIPEA (46 pl)
vao dung dich chtra hop chét thu duge & budc 1 néu trén (58mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phan tmg dugc khudy & nhiét d6 trong
phong trong mdt gid. Hop chét thu duge & budce 2 clia vi du 1 (50mg) duge b
sung vao hdn hop phan tng, sau d6 duoc khudy & nhiét do trong phong qua dém.
B4 sung nude vao hdn hop phan tmg, va gom chét rin két tiia bang cach loc.
Chét rén thu duge duoc tinh ché bing PLC [duoc phét trién bang etyl axetat], va
chét rira giai duoc c6 dudi 4p suat giam. Chét cin duoc tinh ché bang PLC
[diclometan:metanol = 30:1 (thé tich/thé tich)] dé thu dugc 61mg hop chét néu &

d& myc nay dudi dang chét rén.

'H-NMR (CDCl;) &: 3,91 (3H, s), 3,94 (3H, s), 4,66 (2H, s), 5,13 (2H, s), 6,93
(1H, d, J = 7,8 Hz), 7,02-7,18 (6H, m), 7,25-7,32 (2H, m), 7,47-7,57 (6H, m),
7,85 (2H, d, J = 8,3 Hz), 8,26 (1H, d, J = 1,8 Hz), 8,71 (1H, d, J = 1,8 Hz).
MS(ESI) m/z: 645(M+H)".

Vidu 12
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
oxo-1-(pyridin-2-ylmetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: Axit 5-(4-flophenyl)-4-oxo-1-(pyridin-2-ylmetyl)-1,4-dihydropyridin-3-

carboxylic

B6 sung 2-(bromometyl)pyridin hydrobromua (126mg) vao huyén phu
chira etyl 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (100mg) va
xesi cacbonat (437mg) trong DMF (2ml) & nhiét do trong phong. Hon hgp phan
tmg duoc khudy & nhiét do trong phong qua dém. Hon hop phéan ung dugc
khudy & 80°C trong bdn gid va quay tr& lai nhiét do trong phong. Dung dich
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nude natri hydroxit 1N (2ml) duoc bd sung vao hdn hop phan tng & nhiét do
trong phong. Hon hop phan tmg duoc khudy & nhiét do trong phong trong 1,5
gidr. B6 sung dung dich nudc axit clohydric IN va nuéce vao hdn hop phan tng,
va gom chét rén két tha bang cach loc, rira bing nudc va sau d6 lam kho dé thu

duoc 94mg hop chét néu & dé muc nay dudi dang chét ran.

'H-NMR (CDCLy) §: 5,23 (2H, s), 7,11-7,17 (2H, m), 7,30-7,38 (2H, m), 7,56-
7,62 (2H, m), 7,76-7,87 (2H, m), 8,63 (2H, s).

Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-oxo-1-(pyridin-2-ylmetyl)-1,4-dihydropyridin-3-carboxamit

L)
|
N
N
H
/
HN" N

B4 sung HOAt (18mg), HATU (75mg), DMAP (8mg) va DIPEA (62 ul)
vao dung dich chira hop chét thu dugc & bude 1 néu trén (47mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phan tng duge khudy & nhiét d6 trong
phong trong mot gid. Hop chit thu dugc & bude 2 ctia vi du 1 (42mg) duoc bd
sung vao hdn hop phan Gng & nhiét do trong phong. Hon hop phéan ung dugc
khudy & nhiét do trong phong qua dém. HATU (75mg) duoc bd sung vao hén
hop phan tmg & nhiét do trong phong. Hon hop phan tng dugc khudy & 50°C
trong mot gio va quay trd lai nhiét do trong phong. B sung nuéc vao hdn hop
phén ung, va gom chét rin két tia bang cach loc. Chét ran thu dugc duge tinh
ché bing PLC [etyl axetat:metanol = 8:1 (thé tich/thé tich)], va chit rira giai
duoc co6 dudi ap suét giam. Chit cidn dugc tinh ché béng PLC
[diclometan:metanol = 15:1 (thé tich/thé tich)] dé thu dugc 65mg hop chit néu &

dé muc nay dudi dang chat ran.

'H-NMR (CDCl) 8: 3,91 3H, s), 3,94 (3H, s), 4,68 (2H, s), 5,24 (2H, s), 6,93
(1H, d, J = 8,3 Hz), 7,03-7,17 (4H, m), 7,28-7,36 (2H, m), 7,48 (2H, d, ] = 8,7
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Hz), 7,55-7,59 (3H, m), 7,72-7,80 (2H, m), 7,86 (2H, d, J = 8,7 Hz), 8,26 (1H, d,
T =23 Hz), 8,63-8,65 (1H, m), 8,75 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 628(M+H)".
Viduy 13

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
0x0-1-(pyridin-4-ylmetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: Etyl 5-(4-flophenyl)-4-oxo-1-(pyridin-4-ylmetyl)-1,4-dihydropyridin-3-

carboxylat

B sung 4-(bromometyl)pyridin hydrobromua (290mg) vao huyén phu
chita etyl 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (200mg) va
xesi cacbonat (998mg) trong DMF (5ml) & nhiét d6 trong phong. Hon hop phan
tmg dugc khudy & 100°C qua d&&m. Hon hop phéan tmg dugc dua trd lai nhiét do
trong phong va dugc pha loang bing cach bd sung etyl axetat. Lép hitu co duge
raa béng nuéc va nude mudi va 1am khod béng natri sulfat. Sau khi loc, chét loc
duoc ¢6 dudi dp sudt giam, chét cin dugc tinh ché bang séic ky cot silica gel
[clorofom:metanol = 10:0 -> 19:1 -> 9:1 (thé tich/thé tich)], va chét rira giai
dugc cd dudi 4p sudt giam. Chat cin dugc tinh ché bang PLC
[diclometan:metanol = 10:1 (thé tich/thé tich)] dé thu dugc 126mg hop chét néu

& dé muc nay dudi dang chat dau.

'H-NMR (CDCL) §: 1,37 (3H, t, T = 7,1 Hz), 4,36 (2H, q, ] = 7,2 Hz), 5,08 (2H,
s), 7,02-7,14 (4H, m), 7,35 (1H, d, ] = 2,8 Hz), 7,50-7,56 (2H, m), 8,19 (1H, d, J
=23 Hz), 8,67-8,69 (2H, m)

MS(ESI) m/z: 353(M+H)".
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Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo-1-(pyridin-4-ylmetyl)-1,4-dihydropyridin-3-carboxamit

Z "N
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B6 sung kali hydroxit (136mg) vao dung dich chira hgp chét thu duogc &
bude 1 néu trén (126mg) trong metanol (4ml) & nhiét d trong phong. Hon hop
phan Ung dugc khudy & nhiét d6 trong phong trong 37 gid. B& sung dung dich
nude axit clohydric 1N (0,54ml) vao hdn hop phén tmg. Hon hop phan tng
duoc ¢d dudi 4p suét giam va 1am kho. Chét ran thu duoc dugc hoa tan trong
DMF (2ml), va bd sung HOAt (40mg), HATU (169mg), DMAP (18mg) va
DIPEA (88 ul) & nhiét d trong phong. Hon hgp phén tng dugc khudy & nhiét
d6 trong phong trong bén gid. Hop chit thu duogc & bude 2 clia vi du 1 (95mg)
duoc bd sung vao hdn hop phan tmg & nhiét do trong phong. Hon hgp phén g
dwoc khudy & nhiét d6 trong phong qua dém. HATU (169mg) dugc bd sung vao
hdn hop phan tng & nhiét d6 trong phong. Hon hop phan tmg dugce khudy &
50°C trong hai gio va quay trd lai nhiét do trong phong. B& sung nude vao hon
hop phan tmg, va gom chit rin két tia bing cach loc. Chét rin thu duge dugc
tinh ché bing PLC [etyl axetat:metanol = 8:1 (thé tich/thé tich)], va chét rira giai
duoc cd dudi 4p sudt giam. Chit cin duoc tinh ché bing PLC
[diclometan:metanol = 15:1 (thé tich/thé tich)], va chit rira gii dwgc ¢ duéi ap
sudt giam. Chét cin duoc tinh ché bing amino PLC [diclometan:metanol = 15:1
(thé tich/thé tich)] dé thu duoc 107mg hop chét néu & @& muc nay duéi dang

chat ran.

'H-NMR (CDCl) &: 3,91 (3H, s), 3,94 (3H, s), 4,64 (2H, 5), 5,19 (2H, s), 6,94
(1H, d, J = 8,3 Hz), 7,03-7,17 (6H, m), 7,48-7,57 (6H, m), 7,86 (2H, d, J = 8,3
Hz), 8,27 (1H, d, J = 2,3 Hz), 8,69-8,72 (3H, m).
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MS(ESI) m/z: 628(M+H)".

Vidu 14
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-[(2S)-1,4-
dioxan-2-ylmetyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Bude 1: Axit 1-[(2S)-1,4-dioxan-2-ylmetyl]-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxylic

(@)
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B& sung (2R)-1,4-dioxan-2-ylmetyl metansulfonat (95mg) vao huyén phu
chira etyl 5-(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxylat (100mg) va
xesi cacbonat (264mg) trong DMF (2ml) & nhiét d6 trong phong. Hon hop phén
mg duoc khudy & nhiét do trong phong qua dém. B6 sung (2R)-1,4-dioxan-2-
ylmetyl metansulfonat (32mg) & nhiét db trong phong. Hdn hop phan ting dugce
khudy & 80°C qua dém. (2R)-1,4-dioxan-2-ylmetyl metansulfonat (32mg) dugc
bd sung vao & nhiét do trong phong. Hon hop phén Umg dugc khudy & 100°C
trong ba gi¢ va sau d6 quay trd lai nhiét d§ trong phong. Dung dich nudc natri
hydroxit IN (2ml) dugc bd sung vao hdn hgp phan tmg & nhiét d trong phong.
Hon hop phan tmg dugc khudy & nhiét do trong phong trong mot gio. B6 sung
dung dich nudc axit clohydric 1N va nuéc vao hén hgp phén tng, va gom chét
rén két tia bang céch loc, rira bing nudc va sau d6 1am kho dé thu duoc 101mg

hop chét néu & d& muc nay dudi dang chit rén.
MS(ESI) m/z: 334(M+H)".

Budce 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-[(2S)-
1,4-dioxan-2-ylmetyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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B& sung HOAt (21mg), HATU (89mg), DMAP (10mg) va DIPEA (46 pl)
vao dung dich chira hop chit thu dugc ¢ bude 1 néu trén (57mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phan tng dugc khudy & nhiét do trong
phong trong ba gid. Hop chit thu duge & bude 2 cia vi du 1 (50mg) dugc bd
sung vao hdn hop phan tng & nhiét d§ trong phong. Hon hop phéan tng dugc
khudy & nhiét do trong phong qua dém. B& sung nude vao hdn hop phan tng, va
gom chét ran két tua bing cach loc. Chét rin thu dugc dugc tinh ché bang PLC
[diclometan:metanol = 20:1 (thé tich/thé tich)], va chét rira giai duoc b dudi ap
sudt giam. Chit cin dugc tinh ché bing PLC [etyl axetat:metanol = 15:1 (thé
tich/thé tich)] dé thu dugc 75mg hop chét néu & dé muc nay dudi dang chét rén.

'H-NMR (CDCl) &: 3,33-3,38 (1H, m), 3,55-4,03 (8H, m), 3,91 (3H, s), 3,94
(3H, s), 4,68 (2H, s), 6,93 (1H, d, J = 8,3 Hz), 7,04-7,19 (4H, m), 7,49 (2H, d, J
= 8,3 Hz), 7,55-7,60 (4H, m), 7,86 (2H, d, ] = 8,3 Hz), 8,26 (1H, d, J = 2,3 Hz),
8,61 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 637(M+H)".
Vidu 15

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-1-
[2-(metylamino)-2-oxoetyl]-4-oxo-1,4-dihydropyridin-3-carboxamit

Budce 1: Axit [3-(etoxycacbonyl)-5-(4-flophenyl)-4-oxopyridin-1(4H)-yl]axetic
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B& sung tert-butyl bromoaxetat (341 pl) vao huyén phu chia etyl 5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (400mg) va xesi cacbonat
(998mg) trong DMF (8ml) & nhiét d6 trong phong. Hén hop phan tng dugc
khudy & nhiét d6 trong phong qua dém. HOn hop phan tmg duoc pha lodng bang
cach bd sung etyl axetat. Ldp hitu co duge rira bing nude va nude mubi, 1am
kho béng natri sulfat va loc, va chit loc sau dé dugc ¢b dudi ap suét giam. Bo
sung diclometan (15ml) va TFA (0,59ml) vao chét cin & nhiét do trong phong.
Hbn hop phan ung dugc khudy & nhiét d6 trong phong trong hai gio. TFA
(1,00ml) duoc bd sung vao hdn hop phan tng & nhiét d6 trong phong. Hon hop
phan tng dugc khudy qua dém. TFA (4,00ml) duoc bd sung vao hdén hop phan
mg & nhiét do trong phong. Hon hop phan tng duoc khudy qua dém. Nudc
duoc bd sung vao hdn hop phan tng, va 16p hitu co duge chiét bang etyl axetat,
ria béng nuée mudi va lam kho bé"tng natri sulfat. Sau khi loc, chat loc dugc ¢o
du6i 4p sudt giam, va chét cin duoc tinh ché bang sic ky cot silica gel
[clorofom:metanol = 19:1 -> 17:3 (thé tich/thé tich)] d& thu duoc 320mg hop
chét néu & dé muyc nay dudi dang chét rén.

'H-NMR (CDCl,) &: 1,47 (3H, t, J = 7,1 Hz), 4,57 (2H, q, T = 7,2 Hz), 5,38 (2H,
s), 7,16-7,22 (2H, m), 7,57-7,62 (2H, m), 8,50 (1H, s), 9,06 (1H, s).
MS(ESI) m/z: 320(M+H)".
Budc 2: Axit 5-(4-flophenyl)-1-[2-(metylamino)-2-oxoetyl]-4-oxo-1,4-
dihydropyridin-3-carboxylic

, Hok g

L
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B6 sung metylamin (dung dich 2M trong THF; 0,63ml), EDC.HCI (96mg),
HOBt (35mg) va DMF (3ml) vao hop chét thu dugc & bude 1 néu trén (80mg) &
nhiét d trong phong. Hon hop phan tmg duoc khudy qua dém. Hon hop phan

tng duoc khudy & 50°C trong nidm gid. Nude (1ml) dugc bd sung vao hdn hop
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phan tmg & 50°C. Hon hop phan tmg dugce khudy & 50°C trong 1,5 gid va quay
trd lai nhiét do trong phong. Dung dich nudc natri hydroxit 1N (2ml) duogc bd
sung vao hdn hop phan tng & nhiét d6 trong phong. Hon hop phan tng duge
khudy & nhiét d6 trong phong trong 0,5 gid. BS sung dung dich nuéc axit
clohydric 1N va nu6c vao hdn hop phéan tmg, va 1ép hitu co duge chiét bang
diclometan va lam kho bing natri sulfat. Sau khi loc, chét loc duoc co duéi ap
sut giam, va chét can rira bing nudc dé thu duoc 22mg hop chit néu & & muc

nay dudi dang chat ran.

'H-NMR (CD;OD) &: 2,81 (3H, s), 4,94 (2H, s), 7,15-7,21 (2H, m), 7,65-7,72
(2H, m), 8,10 (1H, s), 8,65 (1H, s).

MS(ESI) m/z: 305(M+H)".

Budce 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-1-[2-(metylamino)-2-oxoetyl]-4-oxo-1,4-dihydropyridin-3-
carboxamit

O

LI H oo
HN" N
B6 sung HOAt (9mg), HATU (37mg), DMAP (4mg) va DIPEA (20 ul)
vao dung dich chtra hop chét thu dugc & bude 2 néu trén (22mg) trong DMF
(1ml) & nhiét do trong phong. Hbn hop phéan tmg duogc khudy & nhiét do trong
phong trong 3,5 git. Hop chét thu duoc & bude 2 cta vi du 1 (21mg) dugc bd
sung vao hdn hop phan Gng & nhiét dd trong phong. Hon hop phéan tng duge
khudy & nhiét d6 trong phong qua dém. BS sung nudc vao hdn hgp phan tmg, va
gom chét rén két tia bing cach loc va rira bing axeton dé thu dugc 13mg hop

chat néu & dé muc nay dudi dang chat ran.

'H-NMR (DMSO-Dg) &: 2,64-2,66 (3H, m), 3,74 (3H, s), 3,80 (3H, s), 4,91 (2H,
s), 5,65 (2H, s), 6,96 (1H, d, J = 8,7 Hz), 7,10-7,17 (2H, m), 7,27 2H, t, J = 8,9
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Hz), 7,50 (2H, d, J = 8,7 Hz), 7,58 (1H, d, J = 2,8 Hz), 7,66-7,71 (2H, m), 7,80
(2H, d, J = 8,7 Hz), 8,09 (1H, d, J = 1,8 Hz), 8,22 (2H, d, J = 2,3 Hz), 8,64 (1H,
d, =23 Hz).

MS(ESI) m/z: 608(M+H)".
Vidu 16
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-[2-
(dimetylamino)-2-oxoetyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxamit
Budc 1: Axit 1-[2-(Dimetylamino)-2-oxoetyl]-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxylic
0

Hk N/

N,
||
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OH

33mg hop chit néu & d& muc nay thu dugce dudi dang chét rin tir hop chét

thu dugc & bude 1 cua vi du 15 (100mg) va dimetylamin (dung dich 2M trong
THF; 1,55ml) bang phan tmg twong tu véi phan tng & bude 2 ciia vi du 15.
'H-NMR (DMSO-Dy) &: 2,89 (3H, s), 3,00 (3H, s), 5,27 (2H, s), 7,28-7,34 (2H,
m), 7,68-7,73 (2H, m), 8,28 (1H, d, J = 1,8 Hz), 8,68 (1H, d, ] = 2,3 Hz).
MS(ESI) m/z: 319(M+H)".
Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-[2-
(dimetylamino)-2-oxoetyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxamit

‘/U\N/

N

HN" N

2
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B sung HOAt (13mg), HATU (53mg), DMAP (6mg) va DIPEA (29 ul)
vao dung dich chira hop chit thu duge & budc 1 néu trén (33mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phan tmg dugc khudy & nhiét do trong
phong trong ba gid. Hop chét thu dugc & bude 2 cia vi du 1 (30mg) dugc bd
sung vao hdn hop phan Gng & nhiét d trong phong. Hon hop phan tmg duoc
khudy & nhiét do trong phong qua dém. Bb sung nudc vao hdn hop phan tmg, va
gom chét rén két ta bang cach loc. Chét rén thu dugc duoc tinh ché bang PLC
[etyl axetat:metanol = 6:1 (thé tich/thé tich)], va chét ria giai dugc cd dudi ap
sudt giam. Chét cin dugc tinh ché bing PLC [diclometan:metanol = 20:1 (thé
tich/thé tich)] dé thu dugc 10mg hop chit néu & d& muc nay dudi dang chét ran.
'H-NMR (CDCl;) &: 3,06 (3H, s), 3,12 (3H, s), 3,92 (3H, s), 3,94 (3H, s), 4,67
(2H, s), 4,81 (2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,03-7,16 (4H, m), 7,45-7,50 (3H,
m), 7,55-7,60 (3H, m), 7,86 (2H, d, J = 8,3 Hz), 8,26 (1H, d, J = 2,3 Hz), 8,51
(1H, d, J=2,8 Hz).

MS(ESI) m/z: 622(M+H)".

Vidu 17
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-(2,2-diflo-2-
metoxyetyl)-5-(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit

Budce 1: 2,2,2-trifloetyl 5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-
dihydropyridin-3-carboxylat

Bd sung 2,2,2-trifloetyl triflometansulfonat (371 ul) vao huyén phi chtra
axit 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylic (100mg) va xesi
cacbonat (838mg) trong DMF (2ml) & nhiét d6 trong phong. Hon hop phan mg
dugc khudy & nhiét do trong phong trong ba gid va dugc pha lodng bang céch bd
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sung etyl axetat. L6p hitu co dugce rira bing nuée va nude mudi va 1am kho bing
natri sulfat. Sau khi loc, chét loc dugc c6 dudi ap sut giam, va chét can dugc
tinh ché bang PLC [etyl axetat:hexan = 2:1 (thé tich/thé tich)] dé thu dugc
123mg hop chit néu & d& muc ndy dudi dang chét rén.

'H-NMR (CDCl;) &: 4,37-4,46 (2H, m), 4,65-4,71 (2H, m), 7,05-7,12 (2H, m),
7,34-7,39 (1H, m), 7,49-7,56 (2H, m), 8,16 (1H, d, ] = 2,4 Hz).

MS(ESI) m/z: 398(M+H)".

Budc 2: Axit 1-(2,2-Diflo-2-metoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxylic

% OMe
N

L on
O O

B4 sung metanol (2ml) va dung dich nuéc natri hydroxit 1N (2ml) vao
dung dich chira hop chit thu duoc & budc 1 néu trén (123mg) trong THF (2ml) &
nhiét do trong phong. Hon hop phan tng duge khudy & nhiét do trong phong
trong ba gid. Hon hop phan tmg dugc khudy & 50°C trong mot gio. Hon hop
phan tng dugc khudy & 80°C qua dém. Dung dich nuéc natri hydroxit IN (3ml)
dugc bd sung vao hdn hop phan tng, va hdn hop nay dugc khudy & 80°C qua
dém va quay trd lai nhiét do trong phong. BS sung dung dich nudc axit
clohydric IN va nudc vao hdn hop phan tng. Gom chét rin két tia bang cach
loc, rira bang nudc va sau d6 rira bing dung moi hdn hop gdm hexan va dietyl
&te [4:1 (thé tich/thé tich)] va lam khé dé thu duoc 58mg hop chét néu & dé muc

nay dudi dang chat ran.

Budce 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-(2,2-
diflo-2-metoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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Bd sung HOAt (25mg), HATU (105mg), DMAP (11mg) va DIPEA (54
nl) vao dung dich chira hop chét thu duge & bude 2 néu trén (58mg) trong DMF
(1ml) & nhiét d6 trong phong. Hon hop phan tmg duoc khudy & nhiét d6 trong
phong trong ba gid. Hop chét thu dugce & bude 2 cta vi du 1 (59mg) dugc bd
sung vao hdn hop phan ung & nhiét d6 trong phong. Hn hop phan tng duoc
khudy & nhiét d6 trong phong qua dém. BS sung nudc vao hdn hop phan tng, va
gom chét ran két tha bang cach loc. Chét rin thu dugc duoc tinh ché bing PLC
[dugc phat trién bing etyl axetat], va chét rira giai duoc cd dudi 4p suét giam.
Chét cin duoc tinh ché bang PLC [diclometan:metanol = 20:1 (thé tich/thé tich)],
va chét rira giai duoc c6 dudi ap sudt giam. Chit cin dugc tinh ché bing PLC
(NH) [diclometan:metanol = 30:1 (thé tich/thé tich)] dé thu dugc 16mg hop chit

néu & dé muc nay dudi dang chat ran.

'H-NMR (CDCL) &: 3,66 (3H, s), 3,91 (3H, s), 3,94 (3H, ), 4,32 (2H, t, T = 7,3
Hz), 4,69 (2H, s), 6,91-6,95 (1H, m), 7,03-7,05 (1H, m), 7,06-7,10 (1H, m),
7,14-7,20 (2H, m), 7,47-7,58 (6H, m), 7,84-7,88 (2H, m), 8,26 (1H, d, J = 2,3
Hz), 8,62 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 631(M+H)".
Vidu 18

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-etyl-4-oxo-5-
phenyl-1,4-dihydropyridin-3-carboxamit
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DIPEA (601 ul) dugc bd sung vao dung dich chira axit 1-etyl-4-oxo-5-
phenyl-1,4-dihydropyridin-3-carboxylic (420mg) va COMU (961mg) trong
DMF (5,0ml) & nhiét d6 trong phong, va hdn hop nay duge khudy trong 20 phiit.
Hop chét thu duoc & budc 2 cta vi du 1 (610mg) dugc bd sung vao & nhiét do
trong phong. Hon hop nay dugc khudy trong 15 gid, sau d6 bd sung nudc vao.
L6p hitu co dugc chiét bing etyl axetat, va sau d6 rira bing nude va nude mudi
va lam khé bang natri sulfat. Dung méi dugc loc ra duéi 4p suét giam, va chét
cin duogc tinh ché bing sic ky cot silica gel [clorofom:metanol = 300:1 -> 60:1
(thé tich/thé tich)] dé thu dwoc 700mg hop chét néu & d& muc nay dudi dang

chat ran.

"H-NMR (CDCly) 8: 1,58-1,64 (3H, m), 3,92 (3H, s), 3,95 (3H, s), 4,09 (2H, q, J
=73 Hz), 4,70 (2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,02-7,12 (2H, m), 7,39-7,61
(9H, m), 7,85-7,91 (2H, m), 8,26 (1H, d, J = 2,8 Hz), 8,66 (1H, d, ] = 2,8 Hz).

MS(ESI) m/z: 547(M+H)".
Vidu 19

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-(2-floetyl)-4-
ox0-5-phenyl-1,4-dihydropyridin-3-carboxamit

Budec 1: Etyl 1-(2-floetyl)-4-ox0-5-phenyl-1,4-dihydropyridin-3-carboxylat

N(\F
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Etyl 4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxylat (190mg) dugc tao
huyén phu trong DMF (2,5ml). BS sung lan lugt xesi cacbonat (509mg) va 2-
floetyl 4-metylbenzensulfonat (256mg) va hdn hop nay duoc khudy & 50°C
trong ba gid. BS sung dung dich nuée axit clohydric IN trong khi lam lanh bing
nude da, va 16p hitu co duogc chiét bing etyl axetat, rira bang nudc va nude mudi
va sau d6 1am kho bing natri sulfat. Dung méi dugc loc ra duéi ap sudt giam, va
chét cin duoc tinh ché bang sic ky cot silica gel [clorofom:metanol = 300:1 ->
40:1 (thé tich/thé tich)] d& thu dwoc 181mg hop chét néu & dé muc niy dudi
dang chit dau.

'H-NMR (CDCl;) &: 1,39 (3H, t, J = 7,2 Hz), 4,09-4,22 (2H, m), 4,38 (2H, q, ] =
7,2 Hz), 4,68-4,73 (1H, m), 4,79-4,85 (1H, m), 7,31-7,43 (4H, m), 7,56-7,61 (2H,
m), 8,16 (1H, d, ] = 2,8 Hz). |
MS(ESI) m/z: 290(M+H)".
Budce 2: Axit 1-(2-floetyl)-4-oxo0-5-phenyl-1,4-dihydropyridin-3-carboxylic
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Dung dich nuéc natri hydroxit 1N (1,2ml) dugc bd sung vao dung dich
chtra hop chét thu dugc & budc 1 néu trén (181mg) trong metanol (1,5ml) &
nhiét d6 trong phong, va hdn hop ndy dwoc khudy trong hai gid. Dung méi duge
loc ra dudi 4p sudt giam va bd sung dung dich nudce axit clohydric 1N vao. Gom

chét rén két tia bing cach loc dé thu duoc 98mg hop chét néu & d& muc nay.

'H-NMR (CDCLy) §: 4,26-4,39 (2H, m), 4,74-4,91 (2H, m), 7,40-7,51 (3H, m),
7,56-7,62 (2H, m), 7,68 (1H, d, J = 2,0 Hz), 8,56 (1H, d, J = 2,0 Hz).

MS(ESI) m/z: 262(M+H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-(2-
floetyl)-4-oxo0-5-phenyl-1,4-dihydropyridin-3-carboxamit
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B6 sung DIPEA (133 pl) vao dung dich chira hop chat thu duge & bude 2
néu trén (100mg) va COMU (213mg) trong DMF (5,0ml) & nhiét do trong
phong, va hdn hop nay duoc khudy trong mot gid. Hop chit thu dwoc & bude 2
ctia vi du 1 (135mg) dugc bd sung vao & nhiét d6 trong phong. Hon hop nay
duoc khudy trong nim gid, sau d6 bd sung nude vao. Lop hiru co duge chiét
bang etyl axetat, va sau d6 rira bing nudc va nude mudi va lam khod bang natri
sulfat. Dung moi dugc loc ra dudi ap sudt gidm, va chét cin dugc tinh ché béng
sic ky cot silica gel [clorofom:metanol = 19:1 (thé tich/thé tich)] dé thu duoc

192mg hop chit néu & dé muyc nay dudi dang chét rén.

'H-NMR (CDCL) 8: 3,92 (3H, s), 3,94 (3H, s), 4,27 (1H, t, ] = 4,6 Hz), 4,33 (1H,
t,J=4,4 Hz), 4,64 (2H, s), 4,77 (1H, t, ] = 4,6 Hz), 4,88 (1H, t, ] = 4,4 Hz), 6,94
(1H, d, J = 8,3 Hz), 7,04 (1H, d, J = 2,3 Hz), 7,09 (1H, dd, J = 8,3, 1,8 Hz), 7,40-
7,51 (5H, m), 7,56-7,60 (4H, m), 7,87 (2H, d, J = 8,7 Hz), 8,27 (1H, d,J =23
Hz), 8,65 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 565(M+H)".

Vi du 20
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-4-oxo-5-phenyl-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: Etyl 4-ox0-5-phenyl-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylat

-99-



26675

Etyl 4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxylat (100mg) dugc tao
huyén phu trong DMF (1,5ml). Bé sung lan luot xesi cacbonat (268mg) va
2,2 2-trifloetyl triflometansulfonat (83 pl) va hdn hop nay duoc khudy & nhiét
d6 trong phong trong ba gid. B sung dung dich nude axit clohydric 1N trong
khi 1am lanh bang nudc d4, sau dé chiét bing etyl axetat. Lép hiru co duoc rira
bing nudc va nudec mudi va sau d6 1am kho bang natri sulfat. Dung méi dugc
loc ra dudi 4p sudt giam, va chit cin dwoc tinh ché bang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 40:1 (thé tich/thé tich)] dé thu dugc 159mg hop
chét néu & ¢ muc nay dudi dang chét dau.

'H-NMR (CDCl;) &: 1,39 (3H, t, J = 7,1 Hz), 4,33-4,42 (4H, m), 7,33-7,44 (4H,
m), 7,51-7,58 (2H, m), 8,13 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 326(M+H)".

Budc 2: Axit 4-oxo-5-phenyl-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylic

B6 sung dung dich nudc natri hydroxit IN (0,73ml) vao dung dich chira
hop chét thu duge & bude 1 néu trén (158mg) trong metanol (2,0ml) & nhiét do
trong phong, va hdn hop nay duoc khudy trong hai gid. Dung mdi duoc loc ra
duéi 4p sudt giam va bd sung dung dich nudc axit clohydric 1N vao. Gom chét

ran két tiia bang cach loc dé thu dugc 90mg hop chit néu & dé muc nay.

'H-NMR (CDCl) &: 4,54 (2H, q, J = 7,6 Hz), 7,42-7,64 (6H, m), 8,54 (1H, d, J
=2,8 Hz).

MS(ESI) m/z: 296(M-H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -4-0x0-5-
phenyl-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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Bé sung DIPEA (289 pl) vao dung dich chira hop chét thu duogc & bude 2
néu trén (247mg) va COMU (462mg) trong DMF (2,5ml) & nhiét 46 trong
phong, va hdn hop nay duoc khudy trong 10 phut. Hop chét thu duge & budc 2
ctia vi du 1 (267mg) dugce bd sung vao & nhiét dd trong phong. Hon hop nay
duge khudy trong 17 gid, sau d6 bd sung nude vao. Lép hitu co dugc chiét bang
etyl axetat, va sau do rira bang nudc va nuéc mudi va 1am khé bang natri sulfat.
Dung mdi duoc loc ra dudi 4p suét giam, va chét cn duoc tinh ché bang sic ky
cOt silica gel [clorofom:metanol = 300:1 -> 40:1 (thé tich/thé tich)] dé thu duogc

320mg hop chit néu & d& muc ndy dudi dang chit ran.

'H-NMR (CDCl,) &: 3,92 (3H, s), 3,94 (3H, s), 4,51 (2H, q, J = 7,8 Hz), 4,65
(2H, s), 6,94 (1H, d, T = 8,3 Hz), 7,02-7,11 (2H, m), 7,42-7,59 (9H, m), 7,83-
7,89 (2H, m), 8,27 (1H, d, J = 2,8 Hz), 8,64 (1H, d, ] = 2,8 Hz).

MS(ESI) m/z: 601(M+H)".

Vidu21
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(2-flophenyl)-4-
oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 5-(2-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylat

Hop chét thu duge & vi du tham khao 1 (110mg) duoc tao huyén phu trong
DMF (1,5ml). B6 sung lan luot xesi cacbonat (274mg) va 2,2,2-trifloetyl
triflometansulfonat (85 ul) va hdn hop nay duoc khudy & nhiét d trong phong
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trong bdn gid. B sung dung dich nudc axit clohydric IN trong khi 1am lanh
bing nude d4, sau d6 chiét bing etyl axetat. Lp hitu co dugc rira bang nudc va
nuée mudi va sau d6 1am khé bang natri sulfat. Dung méi duge loc ra dudi 4p
sut giam, va chit cin dugc tinh ché bang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 60:1 (thé tich/thé tich)] d&é thu dwugc 134mg hop

chat néu & dé muc nay dudi dang chat dau.

'H-NMR (CDCL) &: 1,38 (3H, t, J = 7,1 Hz), 4,33-4,41 (4H, m), 7,09-7,22 (2H,
m), 7,30-7,38 (1H, m), 7,45 (1H, br s), 7,55-7,61 (1H, m), 8,15 (1H, d, J = 2,8
Hz).

MS(ESI) m/z: 344(M+H)".

Budc 2: Axit 5-(2-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylic

Dung dich nuéc natri hydroxit 1N (0,78ml) duogc bd sung vao dung dich
chira hop chét thu duoc & budc 1 néu trén (134mg) trong metanol (1,2ml) &
nhiét do trong phong, va hdn hop niy duoc khudy trong hai gid. Dung moi dugc
loc ra dudi 4p suét giam va bd sung dung dich nudc axit clohydric 1N vao. Gom

chét rdn két tiia bang cach loc dé thu duoc 103mg hop chét néu & d& muc nay.

'H-NMR (CDCL) &: 4,54 (2H, q, J = 7,8 Hz), 7,17-7,30 (2H, m), 7,40-7,48 (1H,
m), 7,55-7,61 (1H, m), 7,70 (1H, brs), 8,57 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 316(M+H)".

Bude 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(2-
flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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Facl
Cf% ome
HN" N

B4 sung DIPEA (35 pl) vao dung dich chira hop chit thu duge & buéde 2
néu trén (32mg) va COMU (57mg) trong DMF (1,0ml) & nhiét d§ trong phong,
va hdn hop nay duoc khudy trong 20 phit. Hop chét thu duoc & bude 2 cia vi
du 1 (36mg) dugc bd sung vao & nhiét d6 trong phong. Hon hgp nay dugce khudy
trong bay gid, sau d6 bd sung dung dich nuéc axit clohydric 1N vao. Sau khi
chiét bing etyl axetat, 16p hitu co duoc rira bing nudc va nudc mudi va sau d6
lam kho bing natri sulfat. Dung méi duoc loc ra dudi 4p sudt giam, va chét cin
duoc tinh ché bing sic ky cot silica gel [clorofom:metanol = 300:1 -> 30:1 (thé

tich/thé tich)] dé thu dugc 49mg hop chit néu & dé muyc nay dudi dang chét rin.

'H-NMR (CDCl;) &: 3,92 (3H, s), 3,94 (3H, s), 4,51 (2H, q, J = 7,8 Hz), 4,62
(2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,02-7,11 (2H, m), 7,18-7,31 (2H, m), 7,40-
7,62 (6H, m), 7,82-7,87 (2H, m), 8,27 (1H, d, J = 2,3 Hz), 8,66 (1H, d, ] = 2,3
Hz), 12,40 (1H, s).

MS(ESI) m/z: 619(M+H)".
Vidu22

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(3-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budec 1: axit 5-(3-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylic
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Hop chét thu dugc & vi du tham khao 2 (75mg) duoc tao huyén pht trong
DMF. B6 sung lan luot xesi cacbonat (140mg) va 2,2,2-trifloetyl
triflometansulfonat (54 pl) va hon hop nay duoc khudy & nhiét d6 trong phong
trong bdn gid. Dung dich phan g duoc loc. Sau khi rira béng luong nhé DMF,
Dung dich nudc natri hydroxit 1N (0,57ml) duoc bd sung vao chét loc & nhiét d6
trong phong, va hon hop ndy dugc khudy trong ba gio. Dung méi dugc loc ra
dudi 4p sudt giam va bd sung dung dich nudc axit clohydric 1N vao. Gom chét

réan két tua bang cach loc dé thu duoc 77mg hop chit néu & d& muc nay.

'H-NMR (CDCL) §: 4,56 (2H, q, J = 7,8 Hz), 7,12-7,19 (1H, m), 7,30-7,38 (2H,
m), 7,41-7,49 (1H, m), 7,61-7,65 (1H, m), 8,54-8,59 (1H, m).

MS(ESI) m/z: 316(M+H)".

Budce 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(3-
flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

F

£ GO
gﬁ\/N AN O O o
HN" N

B6 sung DIPEA (64 pl) vao dung dich chira axit carboxylic thu duge &
bude 1 néu trén (77mg) va COMU (136mg) trong DMF (1,0ml) ¢ nhiét d6 trong
phong, va hdn hop nay dugc khudy trong 30 phat. Hop chét thu duoc & bude 2
cta vi du 1 (73mg) duoc bd sung vao & nhiét d6 trong phong. Hon hgp nay duge
khudy trong 15 gid, sau d6 bd sung nudc vao. Gom chét rén két tia bing cach
loc, va chét rén thu duge dugc tinh ché bing sic ky cot silica gel [etyl
axetat:diclometan:metanol = 10:10:1 (thé tich/thé tich)] va sau d6 dugc két tinh

tir diclometan va diisopropyl éte dé thu duge 92mg hop chét néu & dé muc nay

dudi dang chat ran.
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'H-NMR (CDCL) §: 3,92 (3H, s), 3,94 (3H, s), 4,48-4,56 (2H, m), 4,62 (2H, s),
6,90-7,19 (4H, m), 7,21-7,36 (2H, m), 7,42-7,61 (5H, m), 7,82-7,89 (2H, m),
8,25-8,30 (1H, m), 8,62-8,66 (1H, m), 12,43 (1H, s).

MS(ESI) m/z: 619(M+H)".
Vidu 23

Axit N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -6'-flo-4-oxo-
1-(2,2,2-trifloetyl)-1,4-dihydro-3,3'-bipyridin-5-carboxamit

Budc 1: 5-bromo-4-hydroxypyridin-3-carboxylic

N

AN

|
HO g

O OH

B sung dung dich chira metyllithi trong éte (1 M, 4,8ml) vao dung dich
chura 3,5-dibromopyridin-4-ol (1200mg) trong THF (10ml) & -78°C, va hdn hop
nay duogc khudy trong 30 phut. B sung dung dich chira n-butyllithi trong hexan
(1,65 M, 6,0ml) & -78°C, va hdn hop nay duoc khudy trong mot gid. Bd sung da
khé & -78°C va hdn hop nay duge khudy & 0°C trong 20 phut, sau d6 bd sung
dung dich axit clohydric 4N. Gom chét rén két tia bang cach loc va ria béng
nuéc dé thu dugc hdn hop chia hop chit néu & d& muc nay va 3,5-

dibromopyridin-4-ol.

Budce 2: 2,2,2-trifloetyl 5-bromo-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-
3-carboxylat

F.C Nr 3
L O
Br
O O

B sung lan luot DMF (5ml), xesi cacbonat (2140mg) va 2,2,2-trifloetyl
triflometansulfonat (945 pl) vao hop chéit thu duge & budc 1 néu trén, va hdn
hop nay duoc khudy & nhiét d trong phong trong hai gid. Bd sung dung dich

nuée axit clohydric 1N, sau d6 chiét bing etyl axetat. Lép hitu co dugc rira bang
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dung dich nudc natri bicacbonat bdo hoa va nudc mudi va sau d6 lam khod bing
natri sulfat. Dung méi duogc loc ra dudi ap suét giam, va chit cin dugce tinh ché
bing séc ky cot silica gel [clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)]
dé thu duge hop chit néu & d& muc nay dudi dang hdn hop véi san pham phuy

khéng thé tach dugc.

Budce 3: Axit 6'-flo-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydro-3,3'-bipyridin-5-

carboxylic
’/CFB
N
||
HO N
I
O O N\

Hop chét thu duge & budce 2 néu trén dugc tao huyén phi trong dung mbi
hdn hop gém 1,4-dioxan/nudc (7,0/0,7ml). Bb sung 1an luot axit (6-flopyridin-3-
yl)boronic (420mg), kali cacbonat (659mg) va tetrakis(triphenylphosphin)paladi
(138mg), va hdn hop nay duoc khudy & 100°C trong bay gid. Hon hop dugc dé
lanh, sau d6 bd sung dung dich nudc axit clohydric 1N vao. Lép hitu co duge
chiét bing clorofom va 1am kho bang natri sulfat. Dung méi dugc loc ra dudi ap
sudt giam, va chét cin duoc tinh ché bing sic ky cot silica gel
[clorofom:metanol = 300:1 -> 20:1 (thé tich/thé tich)] dé thu dugc hop chéit néu

& d& muc nay dudi dang hén hop véi san phdm phuy khéng thé tach duoc.

Buéce 4: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -6'-flo-4-
oxo0-1-(2,2,2-trifloetyl)-1,4-dihydro-3,3'-bipyridin-5-carboxamit

{

rCF3
N
Mn one
£ N/’ (@] O O | SN O OMe
i P
H,N N

2

B& sung DIPEA (31 pl) vao dung dich chira hop chét thu dugce & bude 3
néu trén va COMU (49mg) trong DMF (1,0ml) & nhiét do trong phong, va hén
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hop nay dugc khudy trong 20 phit. Hop chét thu dugc & bude 2 cla vi dy 1
(31mg) dugc bd sung vao & nhiét d6 trong phong. Hdn hop nay duoc khudy
trong by gid, sau dé bd sung nudc vio. Sau khi chiét bang etyl axetat, 16p hitu
co dugc rira bing nudce va nude mudi va sau d6 1lam khod béng natri sulfat. Dung
moéi dugc loc ra dudi ap suét giam, va chit can dugc tinh ché béng PLC
[clorofom:metanol = 15:1 (thé tich/thé tich)] dé thu dwoc 21mg hop chét néu &

dé muc nay dudi dang chat ran.

'H-NMR (CDCly) &: 3,92 (3H, s), 3,94 (3H, s), 4,55 (2H, q, J = 7,8 Hz), 4,64
(2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,02-7,12 (3H, m), 7,49-7,60 (4H, m), 7,82-
7,88 (2H, m), 8,16-8,22 (1H, m), 8,26-8,33 (2H, m), 8,68 (1H, d, J = 2,3 Hz),
12,29 (1H, s).

MS(ESI) m/z: 620(M+H)".

Vi du 24
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-metylphenyl)-
4-0x0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budce 1: Axit 5-(4-metylphenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxylic

71mg hop chét néu & d& muc nay thu dugc tir hop chét thu dugc & vi du
tham khao 3 (75mg) va 2,2,2-trifloetyl triflometansulfonat (55 pl) dudi dang

nguyén lidu thd bing phan tng twong tw véi phan tmg & budce 1 clia vi du 22.

'"H-NMR (CDCLy) &: 2,41 (3H, s), 4,52 (2H, q, J = 7,6 Hz), 7,23-7,32 (2H, m),
7,43-7,49 (2H, m), 7,57-7,61 (1H, m), 8,50-8,54 (1H, m).

MS(ESI) m/z: 312(M+H)".
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Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
metylphenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

60mg hop chét néu & d&& muc nay thu dugc dudi dang chit rin tir axit
carboxylic thu dugc & budc 1 néu trén (71mg) va hop chét thu duge & budc 2
ctia vi du 1 (67mg) dudi dang nguyén lidu thd bang phan tmg twong ty véi phan
uing & budce 3 cta vi du 3.
'"H-NMR (CDCly) &: 2,42 (3H, s), 3,92 (3H, s), 3,94 (3H, s), 4,45-4,54 (2H, m),
4,63 (2H, s), 6,90-7,14 (3H, m), 7,20-7,33 (2H, m), 7,42-7,59 (6H, m), 7,83-7,89
(2H, m), 8,25-8,30 (1H, m), 8,60-8,64 (1H, m), 12,55 (1H, s).
MS(ESI) m/z: 615(M+H)".
Vidu 25

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-clophenyl)-4-
oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budce 1: Axit 5-(4-clophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-
carboxylic

Cl

76mg hop chét néu & d& muc nay thu duoc tir hop chét thu duge & vi du
tham khao 4 (75mg) va 2,2,2-trifloetyl triflometansulfonat (51 pl) dudi dang

nguyén liéu thd bing phan tmg tuong tw v6i phan tmg & budce 1 cia vi du 22.
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'H-NMR (CDCL) §: 4,51-4,60 (2H, m), 7,42-7,56 (4H, m), 7,59-7,63 (1H, m),
8,54-8,57 (1H, m).

MS(ESI) m/z: 332(M+H)".

Budc 2: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
clophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Cl

F P
NG o
(0] O/

HN" N7

107mg hop chit néu & d& muc nay thu duge dudi dang chét rén tir hop
chit thu duoc & budce 1 néu trén (76mg) va hop chét thu dugc & budce 2 ctia vi dyu
1 (68mg) dudi dang nguyén liéu tho bing phan Ung twong tu véi phan tmg &
budc 3 cta vi du 3.
'H-NMR (CDClL) &: 3,92 (3H, s), 3,94 (3H, s), 4,47-4,56 (2H, m), 4,63 (2H, s),
6,91-7,12 (3H, m), 7,44-7,59 (8H, m), 7,82-7,88 (2H, m), 8§,26-8,29 (1H, m),
8,62-8,66 (1H, m), 12,43 (1H, s).
MS(ESI) m/z: 635(M+H)".
Vidu26
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-1-(4-flobenzyl)-4-
ox0-5-(pyrolidin-1-ylcacbonyl)-1,4-dihydropyridin-3-carboxamit
Budc 1: Dimetyl 1-(4-flobenzyl)-4-ox0-1,4-dihydropyridin-3,5-dicarboxylat

0]

Meooc\(lﬁ/coonne
||

N

bog
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B6 sung N,N-dimetylformamit dimetylaxetal (25,6ml) vao dung dich chira
dimetyl 1,3-axeton-dicarboxylat (7,22ml) trong n-butyl axetat (150ml), va hon
hop nay dugc khudy & 100°C trong 1,5 gid. Hon hop phan tmg dugc cd dudi 4p
sudt giam, va metanol (100ml) va 4-flobenzylamin (8,6ml) dugc bd sung vao
chét cin. Hn hop duoc gia nhiét dudi didu kién hdi luu qua dém. Hon hop phan
tng duoc c6 dudi ap suit giam, va sau do, chét can duoc tinh ché bang sic ky
silica gel [clorofom:metanol = 9:1 (thé tich/thé tich)] dé thu duoc hop chét néu &
dé muyc nay (6,24g) dudi dang chat rén.

'H-NMR (CDCLy) &: 3,87 (6H, s), 5,00 (2H, s), 7,11-7,16 (2H, m), 7,22-7,26
(2H, m), 8,10 (2H, s).

MS(ESI): m/z 320(M+H)".

Budce 2: Axit 1-(4-flobenzyl)-5-(metoxycacbonyl)-4-oxo-1,4-dihydropyridin-3-
carboxylic

0]

MeOOCﬁCOOH
I

ot

B4 sung natri hydroxit 1N (19,5ml) vao dung dich chira hgp chat thu dugc
& budc 1 néu trén (6,24g) trong metanol (50ml), va hdn hop nay duoc khudy &
nhiét do trong phong qua dém. Tiép theo, hdn hop duge khudy & 50°C trong mot
ngay, va bd sung thém natri hydroxit 1N (19,5ml), sau d6 dugc khudy trong hai
ngay. Hon hop phan tng dugc dua tré lai nhiét do trong phong va chét két tha
sau do thu duoc béng cach loc. Metanol (200ml) va nhya c6 tinh axit IR-120B
(20g) dugc bd sung vao chat rin, va hdn hop dugc gia nhiét dudi diéu kién hoi
lvu trong mot ngay. Nhya dugc tach ra bz"mg cach loc, va chét loc dugc ¢ dudi
ap suét giam. Chét két tia sau d6 thu dugc bang cach loc tir dung mdi hdn hop
gdm axit axetic va etyl éte dé thu duoc hop chét néu & d& muc nay (1,48g) dudi

dang chét ran.
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'"H-NMR (DMSO-Dg) 8: 3,81 (3H, s), 5,46 (2H, s), 7,25-7,30 (2H, m) 7,53-7,59
(2H, m), 8,84 (1H, d, J =2,3 Hz),8,93 (1H, d, J = 1,8 Hz).

Budce 3: Metyl 1-(4-flobenzyl)-4-oxo-5-(pyrolidin-1-ylcacbonyl)-1,4-
dihydropyridin-3-carboxylat

F
pey
Al
0O 0 O
EDC.HCI (106mg) va pyrolidin (71 pl) duoc bd sung vao dung dich chira
hop chéit thu duoc & budc 2 néu trén (130mg) va HOBt (29mg) trong DMF
(1,6ml) & nhiét do trong phong, sau do dugc khudy trong 90 phut. Hon hgp nay
dugc khudy tiép & 60°C trong ba gid, va sau d6 bd sung nudc & nhiét do trong
phong, sau do chiét bing etyl axetat. Lép hitu co dugc ria bing nudc mudi va
sau d6 1am kho bing natri sulfat. Dung mdi dugc loc ra dudi 4p suat giam, va
chét can duoc tinh ché bang séc ky cot silica gel [clorofom:metanol = 300:1 ->

30:1 (thé tich/thé tich)] dé thu dugc 45mg hop chét néu & d& muc nay dudi dang

chét dau.

'H-NMR (CDCl;) &: 1,81-1,96 (4H, m), 3,45 (2H, t, ] = 6,4 Hz), 3,57 (2H, t, ] =
6,7 Hz), 3,88 (3H, s), 4,96 (21, s), 7,10-7,17 (2H, m), 7,22-7,28 (2H, m), 7,63
(1H, d, J = 2,5 Hz), 8,19 (1H, d, ] = 2,5 Hz).

MS(ESI) m/z: 359(M+H)".

Budc 4: Axit 1-(4-flobenzyl)-4-oxo-5-(pyrolidin-1-ylcacbonyl)-1,4-
dihydropyridin-3-carboxylic
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Dung dich nudc natri hydroxit 1N (0,26ml) duoc bd sung vao dung dich
chira hop chét thu dugce & budce 3 néu trén (45mg) trong metanol (1,0ml) & nhiét
d6 trong phong, va hon hop nay duoc khudy trong 90 phut. Dung mdi duge loc
ra dudi 4p sudt giam va bd sung dung dich nude axit clohydric 1N vao. Gom
chét rén két tia bang cach loc dé thu duge 33mg hop chét néu & d& muc nay.
'H-NMR (CDCl) &: 1,86-2,01 (4H, m), 3,43 (2H, t,J = 6,7 Hz), 3,61 (2H, t,J =
6,9 Hz), 5,10 (2H, s), 7,12-7,19 (2H, m), 7,26-7,30 (2H, m), 7,87 (1H, d, J = 2,5
Hz), 8,54 (1H, d, J = 2,5 Hz).

MS(ESI) m/z: 345(M+H)".
Budc 5: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-(4-
flobenzyl)-4-ox0-5-(pyrolidin-1-ylcacbonyl)-1 ,4-dihydropyridin-3 -carboxamit
o
N
C\NN\KH OMe
HN" N7

46mg hop chit néu & d& muc nay thu dugc dudi dang chét rén tir hop chét
thu duge & budc 4 néu trén (29mg) va hop chét thu duoc & bude 2 cla vi du 1
(30mg) dudi dang nguyén lidu thd bang phan tng tuong tu v6i phan tng & budce

3 cta vi du 3.

'H-NMR (CDC;) §: 1,88-2,03 (4H, m), 3,46 (2H, t, ] = 6,4 Hz), 3,64 (2H, t, J =
6,7 Hz), 3,92 (3H, 5), 3,94 (3H, 5), 4,63 (2H, 5), 5,09 (2H, 5), 6,94 (1H, d, ] = 8,3
Hz), 7,02-7,18 (4H, m), 7,27-7,32 (2H, m), 7,47-7,51 (2H, m), 7,55-7,58 (1H,
m), 7,75 (1H, d, J = 2,8 Hz), 7,82-7,87 (2H, m), 8,27 (1H, d, J = 2,3 Hz), 8,65
(1H, d, T = 2,8 Hz), 12,46 (1H, s).

MS(ESI) m/z: 648(M+H)".

Vidu 27
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N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-{[(2R,65)-2,6-
dimetylmorpholin-4-yl]cacbonyl }-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3-

carboxamit

Budc 1: Metyl 5-{[(2R,6S)-2,6-dimetylmorpholin-4-yljcacbonyl }-1-(4-
flobenzyl)-4-oxo0-1,4-dihydropyridin-3-carboxylat

L

B6 sung DIPEA (228 pl) duge bd sung vao dung dich chira hop chit thu
duge & bude 2 cua vi du 26 (200mg) va COMU (365mg) trong DMF (2,5ml) &
nhiét d trong phong, va hdn hop nay dwoc khudy trong 15 phut. B6 sung cis-
2,6-dimetylmorpholin (162 ul) va hdn hop nay duoc khudy trong bén gio. Dung
dich axit clohydric 1N dugc bd sung vao & nhiét do trong phong, va 16p hitu co
duogc chiét bang etyl axetat, rira bang nuwdc mubi va sau d6 lam kho bang natri
sulfat. Dung mdéi dugc loc ra dudi ap sut giam, va chét cin duoc tinh ché bz‘?lng
séc ky cot silica gel [clofoforn:metanol =300:1 -> 30:1 (thé tich/thé tich)] dé thu

dugc 30mg hop chét néu & d& myc nay dudi dang chét dau.

'H-NMR (CDCl;) &: 1,11 (3H, d, T = 6,4 Hz), 1,22 (3H, d, ] = 6,4 Hz), 2,46-2,55
(1H, m), 2,83-2,94 (1H, m), 3,21-3,28 (1H, m), 3,59-3,79 (2H, m), 3,88 (3H, s),
4,43-4,51 (1H, m), 4,99 (2H, s), 7,11-7,17 (2H, m), 7,22-7,31 (2H, m), 7,62 (1H,
d,J=2,8 Hz), 8,21 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 403(M+H)".

Budc 2: Axit 5-{[(2R,6S)-2,6-dimetylmorpholin-4-yl]cacbonyl}-1-(4-
flobenzyl)-4-oxo0-1,4-dihydropyridin-3-carboxylic
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Dung dich nudc natri hydroxit IN (0,14ml) dugc bd sung vao dung dich
chira hop chét thu dugce & budc 1 néu trén (30mg) trong metanol (1,0ml) & nhiét
d6 trong phong, va hén hop nay duoc khudy trong hai gid. Dung méi duge loc
ra dudi 4p sudt giam va bd sung dung dich nude axit clohydric 1N vao. Lép hitu
co duoc chiét bang clorofom va sau d6 1am khé bang natri sulfat. Dung méi

duoc loc ra dudi 4p suét giam dé thu dugc 28mg hop chét néu & dé muc nay
dudi dang chét dau.
'H-NMR (CDCl,) &: 1,14 (3H, d, = 6,4 Hz), 1,24 (3H, d, J = 6,0 Hz), 2,49-2,58
(1H, m), 2,82-2,92 (1H, m), 3,15-3,23 (1H, m), 3,61-3,78 (2H, m), 4,44-4,52
(1H, rh), 5,11 (2H, s), 7,13-7,20 (2H, m), 7,27-7,32 (2H, m), 7,86 (1H, d, J =2,3
Hz), 8,56 (1H, d, J = 2,3 Hz).
MS(ESI) m/z: 389(M+H)".
Budce 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-
{[(2R,68)-2,6-dimetylmorpholin-4-yl]cacbonyl }-1-(4-flobenzyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit
o
A
/I\/N% OMe
N

24mg hop chit néu & d& myc nay thu dugc dudi dang chét rén tir hop chét
thu duge & bude 2 néu trén (28mg) va hop chét thu duge ¢ budce 2 ctia vi du 1
(25mg) duéi dang nguyén liéu thd bang phan tmg tuong tu v6i phan tmg & budc

3 cda vi du 3.
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'H-NMR (CDCl;) &: 1,15 (3H, d, J = 6,4 Hz), 1,25 (3H, d, J = 6,0 Hz), 2,52-2,61
(1H, m), 2,86-2,97 (1H, m), 3,24-3,31 (1H, m), 3,64-3,76 (2H, m), 3,92 (3H, s),
3,94 (3H, s), 4,50-4,56 (1H, m), 4,63 (2H, s), 5,10 (2H, s), 6,94 (1H, d, ] = 8,3
Hz), 7,02-7,11 (2H, m), 7,12-7,19 (2H, m), 7,27-7,33 (2H, m), 7,48-7,53 (2H,
m), 7,57 (14, d, J = 2,3 Hz), 7,72 (1H, d, J = 2,8 Hz), 7,82-7,87 (2H, m), 8,27
(1H, d, T =2,3 Hz), 8,66 (1H, d, ] = 2,8 Hz), 12,37 (1H, s).

MS(ESI) m/z: 692(M+H)".

Vidu28

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -1-(4-flobenzyl)-5-
(5-metyl-1,3,4-oxadiazol-2-yl)-4-oxo0-1,4-dihydropyridin-3-carboxamit

Budc 1: Metyl 5-[(2-axetylhydrazinyl)cacbonyl]-1-(4-flobenzyl)-4-oxo-1,4-
dihydropyridin-3-carboxylat

159mg hop chét néu & d& muc nay thu duogc tir hop chit thu dugc & bude 2
ctia vi du 26 (250mg) va axetohydrazit (76mg) dudi dang nguyén li€u tho béng
phan ing tuong ty voi phén ing & bude 1 cua vi du 27.

'H-NMR (CDCl5) &: 2,09 (3H, s), 3,91 (3H, s), 5,08 (2H, s), 7,11-7,18 (2H, m),
7,23-7,28 (2H, m), 7,95-8,00 (1H, m), 8,22 (1H, d, J = 2,5 Hz), 8,47 (1H, d, J =
2,5 Hz), 12,21 (1H, d, J = 5,5 Hz).

Budce 2: Metyl 1-(4-flobenzyl)-5-(5-metyl-1,3,4-oxadiazol-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat

-115-



26675

Bé sung 1an luot hexacloetan (260mg), hop chét thu duge & budc 1 néu
trén (159mg) va trietylamin (368 ul) vao dung dich chura triphenylphosphin
(346mg) trong diclometan (3,0ml) trong khi lam lanh bing nuéc da. Hon hop
dugc 1am 4m dan dén nhiét do trong phong va sau d6 dugc khudy trong 18 gio.
Nude duoc bd sung vao, sau d6 chiét bing etyl axetat. Lép hitu co dugc rira
bang nude mudi va sau d6 1am khé bang natri sulfat. Dung mdi dugc loc ra duéi
4p sudt giam, va chit cin duoc tinh ché bing sic ky cot silica gel
[clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)] dé thu dugc 105mg hop

chét néu & dé muc nay dudi dang chét dau.

'H-NMR (CDCls) &: 2,60 (3H, s), 3,91 (3H, s), 5,04 (2H, s), 7,10-7,18 (2H, m),
7,24-7,30 (2H, m), 8,21-8,25 (2H, m).

MS(ESI) m/z: 344(M+H)".

Budc 3: Axit 1-(4-flobenzyl)-5-(5-metyl-1,3,4-oxadiazol-2-yl)-4-o0xo-1,4-
dihydropyridin-3-carboxylic

'”\YQY’“
N

>\/O o O

Dung dich nuéc natri hydroxit 1N (0,66ml) dugc bd sung vao dung dich
hdn hop chira hop chét thu duoc & bude 2 néu trén (113mg) trong metanol
(1,5ml)/tetrahydrofuran (0,2ml) & nhiét d6 trong phong, va hdn hop nay duge
khudy trong hai gi¢. Dung méi duoc loc ra dudi ap suét giam va bd sung dung
dich nuéc axit clohydric 1N vao. Gom chét rin két tia bing cach loc dé thu

dugc 74mg hop chit néu & dé muc nay.
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'H-NMR (CDCLy) &: 2,66 (3H, s), 5,19 (2H, s), 7,14-7,21 (2H, m), 7,28-7,35
(2H, m), 8,49 (1H, d, J = 2,3 Hz), 8,63 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 330(M+H)".
Budc 4: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-1-(4-
flobenzyl)-5-(5-metyl-1,3,4-oxadiazol-2-yl)-4-oxo-1,4-dihydropyridin-3-
carboxamit
o
N
'”NY | e
N>\/0 o © OMe
HN" N7
42mg hop chit néu & d& muc nay thu duoc dudi dang chét rén tir hop chét
thu dugce & bude 3 néu trén (28mg) va hop chit thu duge & budce 2 cta vi du 1

(30mg) dudi dang nguyén lidu thd bang phan tmg twong tu véi phan tmg & budc

3 cua vi du 3.

'H-NMR (CDCL) &: 2,68 (3H, s), 3,92 3H, s), 3,94 (3H, s), 4,63 (2H, s), 5,18
(2H, s), 6,94 (1H, d, J = 8,3 Hz), 7,02-7,20 (4H, m), 7,30-7,35 (2H, m), 7,48-
7,59 (3H, m), 7,83-7,88 (2H, m), 8,28 (1H, d, J = 2,8 Hz), 8,38 (1H, d, ] = 2,3
Hz), 8,74 (1H, d, J = 2,8 Hz), 12,32 (1H, s).

MS(ESI) m/z: 633(M+H)".

Vidy 29
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]-3-flophenyl }-5-(4-
flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
Buéc 1: 3-(4-amino-2-flophenyl)-5-bromopyridin-2-amin

H,N F

Br
S

~

H,N" N
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5-bromo-3-iodopyridin-2-amin (300mg), 3-flo-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (238mg), tetrakis(triphenylphosphin)paladi (58mg) va
kali cacbonat (416mg) duoc tao huyén phu trong dioxan (5ml) va nuéc (0,5ml),
“va huyén phi nay duoc gia nhiét dudi didu kién hdi luu & 80°C trong hai ngay.
Sau khi dé ngudi, dung dich nudc natri bicacbonat bdo hoa duogc bb sung vao, va
16p hitu co duge chiét bing etyl axetat va lam kho bang natri sulfat. Dung méi
duoc loc ra dudi ap suét giam, va chét cin dugce tinh ché béng séc ky cot silica
gel [hexan:etyl axetat = 1:2 (thé tich/thé tich)] dé thu dwoc 248mg hop chit néu

0 d€ muc nay dudi dang chat ran.

'H-NMR (CDCly) &: 3,92 (2H, s), 4,50 (2H, s), 6,44-6,56 (2H, m), 7,06-7,13
(1H, m), 7,43-7,48 (1H, m), 8,08-8,12 (1H, m).

MS(ESI) m/z: 282, 284(M+H)".

Budc 2: 3-(4-amino-2-flophenyl)-5-(3,4-dimetoxyphenyl)pyridin-2-amin

HZN O F O O\
\‘/j\/ﬁ/‘:o/
P
H,N" N

Hop chit thu duwoc & budc 1 néu trén (2,00g), axit 3,4-
dimetoxyphenylboronic (1,42¢g), san phim cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (0,29g) va kali
cacbonat (2,94g) duoc tao huyén phu trong dioxan (20ml) va nuéce (4,0ml), va
huyén phti nay duoc hdi luu & 100°C trong bdn gid. Sau khi dé ngudi, dung dich
nudc natri bicacbonat bio hoa dugc bd sung vao, va 16p hiru co duoc chiét bang
etyl axetat va 1am kho béng natri sulfat. Dung méi duoc loc ra dudi ap sudt giam,
va chdt cin duoc tinh ché bing sic ky cot silica gel [etyl
axetat:diclometan:metanol = 10:10:1 (thé tich/thé tich)]. Chét rén thu duoc duoc
két tinh lai tir diclometan va diisopropyl éte dé thu dugc 1,93g hop chét néu & dé

muc ndy dudi dang chat ran.

'H-NMR (CDCL) &: 3,91 3H, s), 3,94 (3H, 5),4,51 (2H, s), 6,49-6,58 (2H, m),
6,91-7,21 (4H, m), 7,55 (1H, d, J = 2,4 Hz), 8,28 (1H, d, J = 2,4 Hz).
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MS(ESI) m/z: 340(M-+H)".

Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]-3-flophenyl }-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

B& sung DIPEA (83 pl) vao dung dich chira hop chét thu duoc & bude 2
cua vi du 9 (75mg) va COMU (132mg) trong DMF (1,0ml) & nhiét do trong
phong, va hdn hop nay duogc khudy trong mot gic. Hop chét thu dugc & budc 2
néu trén (70mg) duge bd sung vao & nhiét dd trong phong. Hon hop ndy duge
khudy trong 23 gid, sau d6 bd sung nudc vao. Gom chét rin két tia bang cach
loc, va chét rén thu duge dugc tinh ché béng séc ky cot silica gel [etyl axetat] va
sau d6 dugc 1am kho lanh bang cach st dung dioxan dé thu dugc 119mg hop

chat néu & dé muc nay dudi dang chat ran.

'H-NMR (CDCl;) &: 3,91 (3H, s), 3,94 (3H, s), 4,48-4,61 (4H, m), 6,90-7,22
(5H, m), 7,34-7,61 (6H, m), 7,86-7,93 (1H, m), 8,30-8,33 (1H, m), 8,62-8,66
(1H, m).

MS(ESI) m/z: 637(M+H)".
Vi dy 30

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]-3-metylphenyl } - 5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-bromo-5-(3,4-dimetoxyphenyl)pyridin-2-amin
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3-bromo-5-iodopyridin-2-amin (7,50g), axit 3,4-dimetoxyphenylboronic
(4,79g), tetrakis(triphenylphosphin)paladi (1,45g) va kali cacbonat (10,4g) dugc
tao huyén phu trong dioxan (100ml) va nuéc (10ml), va huyén phi nay duoc gia
nhiét & 80°C trong 9,5 gid. Sau khi dé ngudi, dung dich nuéc amoni clorua béo
hoa dugc bd sung vao, va 16p hitu co dugc chiét bang etyl axetat va lam kho
béang natri sulfat. Dung mdi duge loc ra dudi 4p sut giam, va chét cin dugc tinh
ché bang séc ky cot silica gel [etyl axetat] dé thu dugc 7,36g hop chit néu & dé

muc nay dudi dang chét rin.
MS(ESI) m/z:309, 311(M+H)".

Budc 2: 3-(4-amino-2-metylphenyl)-5-(3,4-dimetoxyphenyl)pyridin-2-amin

H,N OMe
ot
~
HN" °N

2

Nuée (0,1ml), kali cacbonat (55mg) va san phdm cong [1,1-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (5,4mg) dugc bd
sung vao dung dich chira hop chit thu duoc & budc 1 néu trén (41mg) va 3-
metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (34mg) trong 1,4-
dioxan (1,0ml), va hdn hop nay dugc khudy & 100°C trong 26 gid. Sau khi dé
ngudi, dung dich phan tng dugc pha lodng bing etyl axetat. Lop hitu co dugc
rira bang nudce va nude mudi va 1am kho bing natri sulfat. Dung méi duge loc ra
du6i 4p sult giam, va chét cin duoc tinh ché bing sic ky cot silica gel
[clorofom:metanol = 300:1 -> 40:1 (thé tich/thé tich)] dé thu dugc 29mg hop

chat néu & dé myc nay dudi dang chat ran.

'"H-NMR (CDCLy) &: 2,14 (3H, s), 3,72 (2H, s), 3,91 3H, s), 3,93 (3H, s), 4,41
(2H, s), 6,55-6,68 (2H, m), 6,90-6,95 (1H, m), 6,99-7,10 (3H, m), 7,45-7,50 (1H,
m), 8,27 (14, d, ] =23 Hz).

MS(ESI) m/z: 336(M+H)".
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Budc 3: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]-3-metylphenyl } -5-
(4-flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

[

N
/@/E'gyn OMe
AT T A
/
HN N

2

CF,

DIPEA (16 pl) dugc bd sung vao dung dich chtra hop chit thu duoc &
bude 2 cua vi du 9 (20mg) va COMU (35mg) trong DMF (0,8ml) & nhiét do
trong phong, va hdn hop ndy duoc khudy trong 15 phut. 3-(4-amino-2-
metylphenyl)-5-(3,4-dimetoxyphenyl)pyridin-2-amin thu dugc & budc 2 néu trén
(27mg) dugc bd sung vao & nhiét do trong phong. Sau khi khudy trong ba gid,
bd sung nudc. Gom chét rin két tiia bing cach loc va dugc tinh ché bang séc ky
cot silica gel [clorofom:metanol = 300:1 -> 50:1 (thé tich/thé tich)] dé thu duogc

16mg hop chit néu & d& muc nay dudi dang chét ran.

'H-NMR (CDCly) §: 2,23 (3H, s), 3,91 (3H, s), 3,94 (3H, s), 4,43 (2H, 5), 4,51
(2H, q, J = 7,8 Hz), 6,93 (1H, d, J = 8,6 Hz), 7,01-7,11 (2H, m), 7,15-7,25 3H,
m), 7,49-7,58 (4H, m), 7,68-7,73 (2H, m), 8,30 (1H, d, J = 2,3 Hz), 8,64 (1H, d,
J=2,3 Hz), 12,40 (1H, s).

MS(ESI) m/z: 633(M+H)".
Vidu 31

N-[4-(2-amino-5-phenylpyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-
trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: N-[4-(2-amino-5-bromopyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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DIPEA (414 ul) duge bd sung vao dung dich chira hop chét thu duoc &
buédc 2 cua vi du 9 (500mg) va COMU (883mg) trong DMF (8,0ml) & nhiét do
trong phong, va hdn hop nay dugc khudy trong 25 phut. Hop chét thu dugc &
bude 1 cta vi du 1 (440mg) duoc bd sung vao & nhiét do trong phong. Hon hop
nay duogc khudy trong 19 gio, sau d6 bd sung nudc vao. Gom chit rin két tua
bang céach loc, tao huyén phi trong clorofom/diisopropyl éte va sau dé thu duoc
bing céch loc dé thu dugc 800mg hop chit néu & dé muc nay.

'H-NMR (CDCl;) &: 4,52 (2H, q, J = 7,8 Hz), 4,62 (2H, s), 7,14-7,22 (2H, m),
7,39-7,58 (6H, m), 7,80-7,86 (2H, m), 8,09 (1H, d, ] =2,8 Hz), 8,63 (1H, d, J =
2,8 Hz), 12,47 (1H, s).

Budc 2: N-[4-(2-amino-5-phenylpyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

CF,
r
N
I A
YO C
HNT N7
Bb sung nudc (0,1ml), kali cacbonat (70mg) va

tetrakis(triphenylphosphin)paladi (19mg) vao dung dich chira hop chét thu dugc
& bude 1 néu trén (95mg) va axit phenylboronic (25mg) trong 1,2-dimetoxyetan
(1,5ml), va hdn hop nay dugc khudy & 80°C trong 21 gio. Sau khi dé ngudi,
dung dich phan tng duoc pha lofing bang etyl axetat. L6p hitu co duge rira bang
nude va nude mudi va 1am khé bang natri sulfat. Dung moi dugc loc ra dudi ap
sudt giam, va chdt cin dugc tinh ché bing sic ky cot silica gel
[clorofom:metanol = 300:1 -> 40:1 (thé tich/thé tich)] dé thu dugc 39mg hop

chat néu & dé muc nay dudi dang chat ran.

'H-NMR (CDCls) &: 4,52 (2H, q, J = 7,8 Hz), 4,68 (2H, s), 7,14-7,21 (2H, m),
7,29-7,35 (1H, m), 7,39-7,64 (10H, m), 7,82-7,88 (2H, m), 8,31 (1H, d, J = 2,3
Hz), 8,64 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 559(M~+H)".
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Vi du 32

N-{4-[2-amino-5-(4-metoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-oxo-
1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

-

N

H
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50mg hop chit néu & d& myc nay thu dugce dudi dang chét rén tir hop chat
thu dugc & bude 1 cta vi du 31 (95mg) va axit 4-metoxyphenylboronic (31mg)
dué6i dang nguyén lidu tho bing phan mg twong tu véi phan ting & bude 2 clia vi

du 31.

'H-NMR (DMSO-Dg) &: 3,78 (3H, s), 5,28 (2H, q, J = 8,6 Hz), 5,68 (2H, s),
6,95-7,01 (2H, m), 7,28-7,36 (2H, m), 7,51-7,60 (SH, m), 7,65-7,72 (2H, m),
7,78-7,85 (2H, m), 8,22 (1H, d, J =2,3 Hz), 8,28 (1H, d, J = 1,8 Hz), 8,88 (1H, d,
J=2,3 Hz).

MS(ESI) m/z: 589(M+H)".

Vidu 33

N-{4-[2-amino-5-(3-metoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-
1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

CF,
(.
OMe
LI A
Joasasile
HNT N7
Bé sung nudc (0,1ml), kali cacbonat (70mg) va

tetrakis(triphenylphosphin)paladi (19mg) vao dung dich chira hgp chét thu dugc
O budce 1 cta vi du 31 (95mg) va axit 3-metoxyphenylboronic (31mg) trong 1,4-
dioxan (1,5ml), va hdn hop nay dwoc khudy & 90°C trong 17 gid. Sau khi dé
ngudi, dung dich phan ung duoc pha lodng bing etyl axetat. Lép hitu co dugc
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rira bang nudc va nude mudi va 1am kho bing natri sulfat. Dung méi dugce loc ra
dudi 4p suét giam, va chit cin duoc tinh ché bang sic ky cot silica gel [etyl
axetat:metanol = 300:1 -> 100:1 (thé tich/thé tich)] dé thu dugc 10mg hop chét

néu & d& muyc nay dudi dang chét ran.

'H-NMR (CDCl5) 8: 3,86 (3H, s), 4,52 (2H, q, J = 8,0 Hz), 4,67 (2H, s), 6,84-
6,90 (1H, m), 7,05-7,09 (1H, m), 7,11-7,22 (3H, m), 7,31-7,38 (1H, m), 7,47-
7,63 (6H, m), 7,82-7,88 (2H, m), 8,31 (1H, d, J = 2,8 Hz), 8,64 (1H, d, J = 2,8
Hz), 12,46 (1H, s).

MS(ESI) m/z: 589(M+H)".

Vidu 34
N-{4-[2-amino-5-(2-metoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-oxo-
1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

rCF3
N
H
oMo C
E O O \
I P OMe
H,N N

B6 sung nude (0,1ml), kali cacbonat (70mg) va san phdm cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (6,9mg) vao dung
dich chira hop chit thu dugc & budc 1 cia vi du 31 (95mg) va axit 2-
metoxyphenylboronic (31mg) trong 1,2-dimetoxyetan (1,5ml), va hdn hop nay
dugc khudy & 80°C trong 20 gid. Sau khi dé ngudi, dung dich phan tng duoc
pha lodng bing etyl axetat. Lép hitu co dugc rira bang nuéc va nuée mudi va
lam kho béng natri sulfat. Dung mdi dugc loc ra dudi 4p sudt giam, va chit cin
dugc tinh ché bing sic ky cot silica gel [hexan:etyl axetat = 3:1 -> 1:3 (thé
tich/th8 tich)] d& thu duoc 34mg hop chit néu & & muc nay dudi dang chit ran.

'H.NMR (CDCl) §: 3,83 (3H, s), 4,45-4,55 (2H, m), 4,63 (2H, s), 6,94-7,07
(2H, m), 7,15-7,34 (4H, m), 7,49-7,62 (6H, m), 7,83 (2H, d, J = 8,6 Hz), 8,25
(1H, d,J = 2,3 Hz), 8,64 (1H, s), 12,43 (1H, s).
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MS(ESI) m/z: 589(M+H)".
Vidu 35

N-{4-[2-amino-5-(4-metylphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

(CFS
N
H
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7
HN" N

20mg hop chét néu & d& muc nay thu duge dudi dang chét rén tir hop chét
thu duoc & bude 1 cia vi du 31 (95mg) va axit 4-metylphenylboronic (27mg)
dudi dang nguyén liéu thd bang phan ting tuong tw véi phan ing & vi dy 34.
'H-NMR (CDCl;) &: 2,38 (3H, s), 4,51 (2H, q, J = 7,8 Hz), 4,63 (2H, s), 7,15~
7,25 (4H, m), 7,42-7,62 (8H, m), 7,82-7,87 (2H, m), 8,30 (1H, d, J = 2,3 Hz),
8,64 (1H, d, J =2,3 Hz), 12,45 (1H, s).
MS(ESI) m/z: 573(M+H)".
Vidu 36
N-{4-[2-amino-5-(3-clophenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

CF,
N

H
O/EHJ\“/N
. J 0 O \‘j\/j/‘\lel\om
~
H,N™ °N

44mg hop chit néu & & muc nay thu duoc dudi dang chét rn tir hop chét
thu dugc & bude 1 cta vi du 31 (95mg) va axit 3-clophenylboronic (32mg) dudi

dang nguyén lidu thd bang phan tmg tuong tw véi phan tmg & vi du 34.
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'H-NMR (CDClLy) §: 4,52 (2H, q, J = 7,6 Hz), 4,75 (2H, s), 7,15-7,22 (2H, m),
7,27-7,44 (3H, m), 7,46-7,61 (7H, m), 7,83-7,89 (2H, m), 8,28 (1H, d, J = 2,3
Hz), 8,65 (1H, d, J = 2,3 Hz), 12,46 (1H, s).

MS(ESI) m/z: 593(M+H)".
Vi du 37

N-{4-[2-amino-5-(4-hydroxy-3-metoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)- 1,4-dihydropyridin-3-carboxamit

|/CF3
N
s
H,N" N

B6 sung nudc (0,Iml), kali cacbonat (70mg) va [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (6,9mg) vao dung
dich chira hop chét thu duoc & budc 1 cua vi du 31 (95mg) va 2-metoxy-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol (51mg) trong 1,4-dioxan
(1,5ml), va hdn hop nay dugc khudy & 100°C trong bbn gio. Sau khi dé nguéi,
dung dich phan ng duoc pha loding bang etyl axetat. Lép hitu co duge rita bing
nuéce va nude mudi va lam kho biang natri sulfat. Dung moi duge loc ra duéi 4p
sudt giam, va chdt cin duoc tinh ché bang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)] dé thu dugc 43mg hop

chat néu & dé muc nay dudi dang chat ran.

'H-NMR (CDCLy) 8: 3,95 (3H, s), 4,52 (2H, q, J = 7,8 Hz), 4,65 (2H, s), 5,64
(1H, s), 6,95-7,07 (3H, m), 7,15-7,22 (2H, m), 7,47-7,58 (6H, m), 7,83-7,88 (2H,
m), 8,25 (1H, d, J =2,3 Hz), 8,64 (1H, d, J = 2,3 Hz), 12,46 (1H, s).

MS(ESI) m/z: 605(M+H)".
Vi du 38

N-(4-{2-amino-5-[3-metoxy-4-(2-metoxyetoxy)phenyl]pyridin-3-yl} phenyl)-5-
(4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

-126-



26675

CF,

r

| N | H OMe
N ‘ 0\)
E O (@] \‘Ij/( ‘l\OMe
-
H,N" N

34mg hop chét néu & d& muc nay thu dugc duéi dang chét rén tir hop chat
thu dugc & buéc 1 cia vi du 31 (95mg) va 2-[3-metoxy-4-(2-
metoxyetoxy)phenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (62mg) dudi dang
nguyén liéu thd bing phan {mg twong tu v6i phan tng & vi du 34.
'H-NMR (CDCl;) &: 3,46 (3H, s), 3,78-3,83 (2H, m), 3,92 (3H, s), 4,18-4,23
(2H, m), 4,52 (2H, q, J = 7,8 Hz), 4,63 (2H, s), 6,96-7,09 (3H, m), 7,15-7,22 (2H,
m), 7,47-7,59 (6H, m), 7,83-7,88 (2H, m), 8,27 (1H, d, J = 2,3 Hz), 8,64 (1H, d,
J=2,3 Hz), 12,46 (1H, s).
MS(ESI) m/z: 663(M+H)".
Vidu39
N-[4-(2-amino-5-{3-metoxy-4-[2-(pyrolidin-1-yl)etoxy]phenyl} pyridin-3-
yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-
carboxamit

Budc 1: 3-bromo-5-[3-metoxy-4-(2-pyrolidin-1-yletoxy)phenyl]pyridin-2-amin

Br N 0/
L
H,N" N

B6 sung 1-{2-[2-Metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]etyl}pyrolidin (5,81g), tetrakis(triphenylphosphin)paladi (0,97g) va
kali cacbonat (6,94g) vao dung dich chira 3-bromo-5-iodopyridin-2-amin
(5,00g) trong dioxan (40ml) va nudc (4ml) & nhiét do trong phong. Hon hop
phan tmg dugc khudy & 80°C qua dém. HOn hop phan tng dugc dua trd lai nhiét
do trong phong va dung dich nudc natri bicacbonat bdo hoa dugc bd sung vao,

sau d6 chiét bang etyl axetat. L6p hitu co duge 1am kho bang magié sulfat. Sau
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khi loc, chét loc dugc cb dudi ap suét giam, va chit can duogc tinh ché béng séc
ky cot silica gel [clorofom:metanol = 50:1 -> 20:1 -> 10:1 (thé tich/thé tich)] dé
thu duoc 4,03g hop chit néu & d& muyc nay dudi dang chét dau.

'H-NMR (CDCLy) 8: 1,24 (4H, s), 2,63-2,68 (4H, m), 2,98 (2H, t, ] = 6,4 Hz),
3,92 (3H, s), 4,19 (2H, t, J = 6,4 Hz), 4,91 (2H, s), 6,93-7,02 (3H, m), 7,85 (1H,
d,J=1,8 Hz), 8,22 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 392, 394(M+H)".

Budc 2: N-[4-(2-amino-5-{3-metoxy-4-[2-(pyrolidin-1-
yl)etoxy]phenyl}pyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit

F
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COMU (391mg) va DIPEA (159 pl) dugc bd sung vao dung dich chira
hop chét thu duge & budce 2 cta vi du 9 (216mg) trong DMF (2ml) & nhiét do
trong phong. Hdn hop phan tng duoc khudy & nhiét do trong phong trong 15
phit. B6 sung 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (100mg)
duoc bd sung vao hdn hop phan timg & nhiét dd trong phong. Hon hgp phén tng
duoc khudy & 50°C qua dém. sau d6 hdn hop phan tng duge khudy & 80°C
trong hai ngdy. Nudc duge bd sung vao hdn hop phan tng, sau d6 chiét bang
etyl axetat. Lép hitu co duge lam kho bang natri sulfat va loc, va chét loc sau d6
duge ¢d dudi dp suat giam. Chét cin duqé tinh ché bang sic ky cot silica gel
[hexan:etyl axetat = 1:1 -> 1:3 => 0:100 (thé tich/thé tich)], va chét rira giai duoc
cd dudi &p sudt giam. Hop chit thu dugc & budc 1 néu trén (76mg),
tetrakis(triphenylphosphin)paladi (22mg) va kali cacbonat (40mg) duoc bd sung
vao dung dich chtra mot phan chét dau thu dugc (50mg) trong dioxan (3ml) va

nude (0,3ml) & nhiét d6 trong phong. Hon hop phéan ung duge khudy ¢ 100°C
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trong hai ngay va quay trd lai nhiét d¢ trong phong. Hon hop phan tng dugc co
dudi &p suét giam, chét cin duge tinh ché bing séc ky cot silica gel (NH) [etyl
axetat:metanol = 100:0 -> 9:1 (thé tich/thé tich)], va chit rira giai dwoc co dudi
ap suit giam. Chét cin duoc tinh ché bing PLC (NH) [diclometan:metanol =
15:1 (thé tich/thé tich)], va chat rira giai duoc c6 dudi ap sudt giam. Chét cin
duoc tinh ché bing PLC (NH) [diclometan:metanol = 40:1 (th& tich/thé tich)] dé

thu duge 1,8mg hop chét néu & d& muyc nay duéi dang chat dau.

'H-NMR (CDCly) §: 1,80-1,88 (4H, m), 2,62-2,72 (4H, m), 2,99 (2H, t, J = 6,2
Hz), 3,92 (3H, s), 4,20 (2H, t, J = 6,2 Hz), 4,52 (2H, q, ] = 7,6 Hz), 4,66 (2H, s),
6,97-7,20 (5H, m), 7,47-7,59 (6H, m), 7,85 (2H, d, J = 7,3 Hz), 8,27 (1H, s),
8,64 (1H, s), 12,46 (1H, s).

MS(ESI) m/z: 702(M+H)"

Vi du 40
N-(4-{2-amino-5-[3-metoxy-4-(2-pyrolidin-1-yletoxy)phenyl]pyridin-3-
yl}phenyl)-1-(2-floetyl)-4-oxo0-5-phenyl-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-(4-aminophenyl)-5-[3-metoxy-4-(2-pyrolidin-1-
yletoxy)phenyl]pyridin-2-amin

UL LT
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B6 sung 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (285mg),
tetrakis(triphenylphosphin)paladi (110mg) va kali cacbonat (396mg) vao dung
dich chira hop chét thu dugc & budce 1 ctia vi du 39 (375mg) trong dioxan (10ml)
va nude (1ml) & nhiét do trong phong. Hon hop phan ung duge khudy & 100°C
trong ndm gid. Hon hop phan tmg duoc dua trd lai nhiét d§ trong phong, sau d6
chiét bing clorofom. Lép hitu co dugc lam khd bing magié sulfat. Sau khi loc,

chat loc dugc cd dudi 4p suat giam, va chat can dugc tinh ché bang column
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chromatography [clorofom:metanol = 19:1 (thé tich/thé tich)] dé thu duoc

407mg hop chit néu & d& muc nay dudi dang chét dau.
MS(ESI) m/z:405(M+H)".

Budc 2: N-(4-{2-amino-5-[3-metoxy-4-(2-pyrolidin-1-yletoxy)phenylpyridin-
3-yl}phenyl)-1-(2-floetyl)-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxamit

o
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B4 sung DIPEA (67 ul) vao dung dich chira hgp chat thu duoc & bude 2
cia vi du 19 (50mg) va COMU (106mg) trong DMF (5,0ml) & nhiét do trong
phong, va hén hop nay duge khudy trong mét gio. Hop chit thu duge & budce 1
néu trén (85mg) duoc bd sung vao & nhiét do trong phong. Hon hop nay duoc
khudy trong nam gid, sau d6 bd sung nude vao. Lép hitu co duge chiét bing etyl
axetat, va sau d6 rira bang nudc va nudc mudi va 1am khd bing natri sulfat.
Dung méi duoc loc ra dudi 4p suét giam, va chit cin duoc tinh ché bing pha
nguoc HPLC [axetonitril:nuée:axit formic] dé thu duge 51mg hop chét néu & dé
muc nay dudi dang chét rén.

'H-NMR (CDCl5) 8:1,79-1,85 (4H, m), 2,62-2,69 (4H, m), 2,97 (2H, t, ] = 6,4
Hz), 3,92 (3H, s), 4,19 (2H, t, ] = 6,4 Hz), 4,27 (1H, t, J = 4,6 Hz), 4,33 (1H, t, J
= 4,6 Hz), 4,64 (2H, s), 4,76 (1H, t, J = 4,6 Hz), 4,88 (1H, t, J = 4,6 Hz), 6,95
(1H, d, J= 8,3 Hz), 7,03 (1H, d, J = 2,3 Hz), 7,07 (1H, dd, J = 8,3, 1,8 Hz), 7,39-
7,51 (5H, m), 7,55-7,60 (4H, m), 7,87 (2H, dt, J = 8,3, 2,3 Hz), 8,26 (1H, d,J =
2,3 Hz), 8,65 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 648(M+H)".

Vidu41

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl} pyridin-3-
yl)phenyl]-1-benzyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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Budc 1: 1-benzyl-5-(4-flophenyl)-4-oxo0-N-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1,4-dihydropyridin-3-carboxamit

oy

B sung EDC.HCI (152mg), HOBt (73mg) va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (128mg) vao dung dich chira axit 1-benzyl- 5-(4-
flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxylic (171mg) trong DMF (3ml) &
nhiét do trong phong. Hdn hop phan tmg dugce khudy & 50°C qua dém. B sung
EDC.HCI (76mg) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
(64mg) vao hdn hop phan tng & 50°C. Hbn hop phan tng dugc khudy & 50°C
qua dém. Hon hop phan tng sau d6 duoc khudy & 80°C qua dém. Hon hop phan
tmg dugc dua trd lai nhiét d6 trong phong va dugc pha lodng bing cach bd sung
nuée. Gom chét rén két ta bing cach loc. Chat rin thu dugc duoc tinh ché bang
sic ky cot silica gel [hexan:etyl axetat = 5:1 -> 4:1 -> 3:1 -> 1:1 (thé tich/thé

tich)] dé thu dugc 112mg hop chit néu & @& muc nay dudi dang chit rin.
MS(ESI) m/z: 525(M+H)".

Budc 2: 3-bromo-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl } pyridin-

2-amin
o/\
o _O
Br X O/
| ~
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Hop chét thu dugce & vi du tham khao 7 (2,64g), 3-bromo-5-iodopyridin-2-
amin (2,25g), tetrakis(triphenylphosphin)paladi (430mg) va kali cacbonat
(3,12g) duoc tao huyén phi trong dioxan (30ml) va nuéc (6ml), va huyén phu
nay duoc khudy & 80°C qua dém. Sau khi dé nguoi, dung dich phan tmg dugc
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pha lodng bing clorofom, sau d6 rira bang nudce. Lép hitu co duge 1am kho bang
natri sulfat, va dung mdi dugc loc ra dudi ap suét giam. Sau do, chét can duoc
tinh ché by sic ky cot silica gel [etyl axetat:hexan = 1:1 -> clorofom:metanol =
19:1 (thé tich/thé tich)] dé thu duoc 2,05g hop chit néu & dé muc nay duéi dang

chét ran.
MS(ESI) m/z: 395, 397(M+H)".

Budc 3: N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-
metoxyphenyl } pyridin-3-yl)phenyl]-1-benzyl-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

o™

N
H
/@/@\(N O o\.\w“]\/o
F O O \‘j\/j/“l\o/
7
HN" N

Bb sung hop chit thu dugc & budéc 2 néu trén (93mg),

tetrakis(triphenylphosphin)paladi (49mg) va kali cacbonat (88mg) vao dung dich
chira hop chét thu dugce & budce 1 néu trén (112mg) trong dioxan (3ml) va nude
(0,3ml) & nhiét do trong phong. Hon hop phéan tng dugc khudy & 100°C qua
dém. Hon hop phan Umg dugc dua trd lai nhiét do trong phong va duogc pha
lodng bing cach bd sung etyl axetat. Lop hitu co duge ria bang nudc va nude
mudi, lam kho bing natri sulfat va loc, va chét loc sau dé duoc cd dudi ap suét
giam. Chét cin duoc tinh ché biang PLC [duoc phat trién bang etyl axetat], va
chét rira giai duoc cd dudi ap sudt giam. Chéat cin dugc tinh ché bang PLC
[diclometan:metanol = 15:1 (thé tich/thé tich)] dé thu dugc 57mg hop chit néu &
dé muc nay dudi dang chét ran.
'H-NMR (CDCl;) §: 3,52-3,83 (5H, m), 3,89 (3H, s), 3,93-4,09 (4H, m), 4,72
(2H, s), 5,15 (2H, s), 6,95 (1H, d, J = 8,3 Hz), 7,01-7,06 (2H, m), 7,09-7,15 (2H,
m), 7,25-7,30 (2H, m), 7,40-7,56 (9H, m), 7,82-7,87 (2H, m), 8,25 (1H, d, J =
2,3 Hz), 8,73 (1H, d, J = 2,3 Hz).
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MS(ESI) m/z: 713(M+H)".

Vi duy 42

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl } pyridin-3-
yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-
carboxamit

Buéc 1: 3-(4-aminophenyl)-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-
metoxyphenyl}pyridin-2-amin

(0]
H,N O\\\‘v@
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2

Hop chét thu duoc & bude 2 cta vi du 41 (2,05g), 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)anilin (1,14g), tetrakis(triphenylphosphin)paladi (0,3g),
va kali cacbonat (2,15g) duoc tao huyén phi trong dioxan (30ml) va nuéc (6ml),
va huyén pht ndy duoc khudy & 100°C trong hai gid. Sau khi dé ngudi, dung
dich phan Umg dugc pha loang bing clorofom, sau d6 rira bang nude. Lép hitu
co duoc lam kho b%mg natri sulfat khan. Dung méi dugc loc ra dudi ép sudt giam,
va chét cin duge tinh ché bing séc ky cot silica gel [etyl axetat:hexan = 1:1 ->
clorofom:etanol = 19:1 (thé tich/thé tich)] dé thu duoc 1,27g hop chét néu & dé

muc ndy dudi dang chét ran.
MS(ESI) m/z: 408(M+H)".

Budc 2: N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-
metoxyphenyl}pyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit
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B4 sung COMU (82mg) va DIPEA (51 pl) véo dung dich chira hop chét
thu dugc & bude 2 cta vi du 9 (51mg) trong DMF (1ml), va hdn hop nay dugc
khudy & nhiét do trong phong trong nim phut. Hop chét thu dugce & bude 1 néu
trén (60mg) dugc bd sung vao & nhiét d6 trong phong, va hdn hgp ndy duoc
khudy & nhiét do trong phong trong nim gid. Nude duge bd sung vao dung dich
phan tmg, sau d6 chiét bang etyl axetat. Lp hiru co dugc khir nudc bang natri
sulfat, va dung mdéi dugc loc ra dudi ap suét giam. Chét can thu dugce duoc tao
huyén phu trong etyl axetat va diisopropyl éte. Chit rdn thu dugc bang cach loc
duoc cho chay qua sic ky cot silica gel [etyl axetat:metanol = 99:1 -> 9:1 (thé
tich/thé tich)] va sau d6 duoc tinh ché bing pha ngugc HPLC
[axetonitril:nuGe:axit formic] d& thu dugc 14mg hop chit néu & d& muc nay

dué6i dang chét ran.

'H-NMR (CDCl;) &: 3,50-3,55 (1H, m), 3,61-3,69 (1H, m), 3,70-3,76 (1H, m),
3,78-3,85 (2H, m), 3,88 (3H, s), 3,92-3,99 (2H, m), 4,00-4,08 (2H, m), 4,50 (2H,
q, J = 7,8 Hz), 4,60-4,66 (2H, m), 6,94 (1H, d, J = 8,2 Hz), 6,99-7,05 (2H, m),
7,13-7,19 (2H, m), 7,45-7,50 (3H, m), 7,50-7,55 (3H, m), 7,83 (2H, d, J = 8,7
Hz), 8,24 (1H, d, J = 1,8 Hz), 8,62 (1H, d, J = 2,3 Hz), 12,43 (1H, s).

MS(ESI) m/z: 705(M+H)".

Vidu43

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl } pyridin-3-
yl)phenyl]-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
Budce 1: N-[4-(2-amino-5-bromopyridin-3-yl)phenyl]-1-(2-floetyl)-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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B4 sung DIPEA (114ul) vao dung dich chira hop chat thu duge & bude 2
cua vi du 8 (91mg) va COMU (181mg) trong DMF (2,0ml) & nhiét do trong
phong, va hdn hop nay duge khudy trong 20 phit. Hop chét thu duoc & bude 1
ctia vi du 1 (95mg) duoc bd sung vao & nhiét d6 trong phong. Hon hgp nay duoc
khudy trong sau gid, sau d6 bd sung nudc vao. Sau khi chiét bang etyl axetat,
16p hitu co dugce rira bing nude mudi va sau d6 lam khd bang natri sulfat. Dung
moi duoc loc ra dudi ap suét giam, va chét cin duoc tinh ché bz‘?mg séc ky cot
silica gel [clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)] dé thu duoc

139mg hop chit néu & d& muyc nay dudi dang chét ran.

'H-NMR (CDCl;) &: 4,24-4,36 (2H, m), 4,63 (2H, s), 4,73-4,91 (2H, m), 7,13-
7,21 (2H, m), 7,39-7,44 (2H, m), 7,48 (1H, d, J = 2,3 Hz), 7,53-7,60 (3H, m),
7,82-7,88 (2H, m), 8,08 (1H, d, J =2,3 Hz), 8,64 (1H, d, ] =2,3 Hz).

MS(ESI) m/z: 525(M+H)".

Budc 2: N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-

metoxyphenyl} pyridin-3-yl)phenyl]-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

F
oW @
N 0_\_©
BogsaeWiss
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Bd sung nudc (0,1ml), kali cacbonat (61mg) va

tetrakis(triphenylphosphin)paladi (17mg) vao dung dich chira hop chét thu dugc
6 budc 1 néu trén (77mg) va hop chit thu duoc & vi du tham khao 7 (56mg)
trong 1,4-dioxan (1,4ml), va hdn hop ndy dugc khudy & 100°C trong sau gid.
Sau khi dé ngudi, dung dich phan tng duoc pha lodng bang clorofom. Lép hitu
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co dugce rira bang nuéc va sau d6 1am kho béng natri sulfat. Dung méi duoc loc
ra dudi 4p suét giam, va chét cin duoc tinh ché bing pha nguwoc HPLC
[axetonitril:nude:axit formic] dé thu dwgc 35mg hop chit néu & d& muc nay

dudi dang chat ran.

'"H-NMR (CDCl;) §: 3,51-3,88 (SH, m), 3,90 (3H, s), 3,94-4,16 (4H, m), 4,24-
4,37 (2H, m), 4,64 (2H, s), 4,74-4,91 (2H, m), 6,94-7,08 (3H, m), 7,14-7,20 (2H,
m), 7,46-7,60 (6H, m), 7,83-7,90 (2H, m), 8,26 (1H, d, J = 2,5 Hz), 8,65 (1H, d,
J=2,5 Hz).

MS(ESI) m/z: 669(M+H)".
Vi du 44

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl} pyridin-3-
yl)phenyl]-1-(2-floetyl)-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxamit
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B sung DIPEA (60ul) vao dung dich chtra hop chét thu dugc & budc 2
cua vi du 19 (50mg) va COMU (96mg) trong DMF (3,0ml) & nhiét do trong
phong, va hdn hop nay dugce khudy trong mét gio. Hop chét thu duge & bude 1
cia vi du 42 (70mg) duoc bd sung vao & nhiét do trong phong. Hon hop nay
dugc khudy trong nam gid, sau d6 bd sung nuédc vao. Lép hitu co dugc chiét
bing etyl axetat, va sau dé rira bing nudc va nudc mudi va lam khoé bang natri
sulfat. Dung méi dugc loc ra dudi ap suét giam, va chét cin dugc tinh ché bﬁng
sic ky cot silica gel [clorofom:metanol = 19:1 -> 9:1 (thé tich/thé tich)] dé thu

dugc 87mg hop chét néu & dé muyc nay dudi dang chét rén.

'H-.NMR (CDCl;) §:3,51-3,88 (5H, m), 3,90 (3H, s), 3,94-4,11 (4H, m), 4,27
(1H,t,J = 4,6 Hz), 4,33 (1H, t, ] = 4,4 Hz), 4,65 (2H, s), 4,77 (1H, t, ] = 4,4 Hz),
4,88 (1H, t, J = 4,4 Hz), 6,96 (1H, d, J = 8,3 Hz), 7,02-7,07 (2H, m), 7,39-7,51
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(5H, m), 7,56-7,60 (4H, m), 7,87 (2H, d, J = 8,7 Hz), 8,26 (1H, d, J = 2,3 Hz),
8,65 (1H, d, J = 2,8 Hz).

MS(ESI) m/z: 651(M+H)".
Vidu 45

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl} pyridin-3-
yl)phenyl]-1-etyl-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxamit

g

@*N?* O -

B6 sung DIPEA (240 pl) vao dung dich chura axit 1-etyl-4-oxo-5-phenyl-
1,4-dihydropyridin-3-carboxylic (168mg) va COMU (384mg) trong DMF
(2,3ml) & nhiét d6 trong phong, va hdn hop nay dugc khudy trong 20 phut. Hop
chit thu duoc & bude 1 cua vi dy 42 (295mg) duoc bd sung vao & nhiét d trong
phong. Hn hop nay duoc khudy trong 15 gid, sau d6 bd sung nudc vao. Lép
hiru co duge chiét bang etyl axetat, va sau d6 rira bang nudc va nude mudi va
1am kho bang natri sulfat. Dung méi dugc loc ra dudi ap sudt giam, va chét can
duoc tinh ché bang séc ky cot silica gel [clorofom:metanol = 300:1 -> 30:1 (thé
tich/thé tich)] dé thu duoc 235mg hop chét néu & ¢ muc nay dudi dang chét ran.

'"H-NMR (CDCl;) &: 1,57-1,63 (3H, m), 3,50-3,59 (1H, m), 3,63-3,89 (4H, m),
3,91 (3H, s), 3,94-4,14 (6H, m), 4,80 (2H, s), 6,94-7,08 (3H, m), 7,39-7,51 (5H,
m), 7,54-7,61 (4H, m), 7,86-7,91 (2H, m), 8,24 (1H, d, J = 2,5 Hz), 8,66 (1H, d,
J=2,5 Hz).

MS(ESI) m/z: 633(M+H)".
Vi du 46

N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-metoxyphenyl } pyridin-3-
yl)phenyl]-1-etyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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Budc 1: N-[4-(2-amino-5-bromopyridin-3-yl)phenyl]-1-etyl-5-(4-flophenyl)-4-
0x0-1,4-dihydropyridin-3-carboxamit

H,N" N

B4 sung DIPEA (120 pl) vao dung dich chira hop chét thu duge & bude
cua vi du 3 (80mg) va COMU (192mg) trong DMF (1,5ml) & nhiét d§ trong
phong, va hdn hop nay duoc khudy trong 10 phit. Hop chét thu duoc & bude 1
cia vi du 1 (100mg) duoc bd sung vao & nhiét d6 trong phong. Hon hop nay
duge khudy trong bbn gid, sau dé bd sung nudc vao. Gom chét rén két tia bang

cach loc dé thu duoc 174mg hop chét néu & d& muyc nay.

'H-NMR (CDCl,) &: 1,60 3H, t, J = 7,3 Hz), 4,09 (2H, q, J = 7,3 Hz), 4,71 (2H,
s), 7,13-7,21 (2H, m), 7,38-7,44 (2H, m), 7,47-7,61 (4H, m), 7,83-7,88 (2H, m),
8,08 (1H, d, J = 2,3 Hz), 8,65 (1H, d, J = 2,3 Hz).

Budc 2: N-[4-(2-amino-5-{4-[(2R)-1,4-dioxan-2-ylmetoxy]-3-
metoxyphenyl } pyridin-3-yl)phenyl]-1-etyl-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit
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B sung nudc (0,1ml), kali cacbonat (65mg) va
tetrakis(triphenylphosphin)paladi (18mg) vao dung dich chira hop chét thu duoc
& bude 1 néu trén (80mg) va hop chit thu dugc & vi du tham khio 7 (61mg)
trong 1,4-dioxan (1,5ml), va hdn hop nay dugc khudy & 100°C trong biy gio.
Sau khi dé ngudi, dung dich phan tng dugc pha lodng bing etyl axetat. Lép hitu
co duge rira bing nude va nude mudi va sau d6 1am khé bing natri sulfat. Dung

moi dugce loc ra dudi ap suat gidm, va chat cdn dugc tinh ché bang sac ky cot
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silica gel [etyl axetat:metanol = 300:1 -> 50:1 (thé tich/thé tich)] dé thu duoc

21mg hop chét néu & dé muc nay duéi dang chét rén.

'H-NMR (CDCL) §: 1,60 (3H, t, J = 7,3 Hz), 3,51-3,60 (1H, m), 3,63-3,87 (4H,
m), 3,91 (3H, s), 3,94-4,14 (6H, m), 4,64 (2H, s), 6,92-7,08 (3H, m), 7,13-7,20
(2H, m), 7,46-7,60 (6H, m), 7,84-7,90 (2H, m), 8,26 (1H, d, J = 2,3 Hz), 8,66
(1H, d,J=2,3 Hz).

MS(ESI) m/z: 651(M+H)".
Vidu 47

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-etyl-5-(4-
flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit

Budce 1: 3-(4-aminophenyl)-5-(1-metyl-1H-pyrazol-4-yl)pyridin-2-amin

B& sung nudc  (Sml),  kali cacbonat  (1742mg)  va
tetrakis(triphenylphosphin)paladi (242mg) vao dung dich chta hgp chét thu
duoc & budc 1 cia vi du 1 (1110mg) va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (874mg) trong 1,4-dioxan (50ml), va hdn hop
nay duoc khudy & 100°C trong nim gid. Sau khi dé ngudi, dung dich phan tng
duogc pha losing bing clorofom. Lép hitu co duge rira bing nudc va nudc mudi
va 1am kho bing natri sulfat. Dung méi duoc loc ra dudi 4p sudt giam, va chét
cin duge tinh ché bing sic ky cot silica gel [clorofom:metanol = 96:4 (thé

tich/thé tich)] dé thu dugc 638mg hop chit néu & dé muc nay duéi dang chét ran.
MS(ESI) m/z: 266(M+H)".

Budce 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-
etyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
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B& sung DIPEA (29ul) vao dung dich chira hop chét thu duoc & budc 2
cia vi du 3 (22mg) va COMU (47mg) trong DMF (1,0ml) & nhiét d§ trong
phong, va hdn hop nay duoc khudy trong 20 phat. Hop chit thu duge & budc 1
néu trén (25mg) duoc bd sung vao & nhiét d6 trong phong. Hon hop nay dugc
khudy trong 7 gid, sau d6 bd sung nudc vao. Lép hitu co dugc chiét bang etyl
axetat, v sau do6 rira bing nuéc va nudc mudi va 1am kho bang natri sulfat.
Dung mdi duoc loc ra dudi 4p suit giam, va chét can duge tinh ché bang PLC
(NH) [clorofom:metanol = 30:1 (thé tich/thé tich)] dé thu dwoc 22mg hop chét

néu ¢ dé muc ndy dudi dang chat ran.

'H.NMR (CDCl;) &: 1,57-1,62 (3H, m), 3,94 (3H, s), 4,09 (2H, q, J = 7,5 Hz),
4,58 (2H, s), 7,14-7,20 (2H, m), 7,44-7,49 (3H, m), 7,52-7,60 (4H, m), 7,69 (1H,
s), 7,84-7,89 (2H, m), 8,19 (1H, d, J = 2,5 Hz), 8,66 (1H, d, J = 2,5 Hz).

MS(ESI) m/z: 5S09(M+H)".

Viduy 48
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl|phenyl}-1-(2-floetyl)-
5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

I(\F
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~

61mg hop cht néu & d& muc nay thu dugc dudi dang chét rén tir hop chét
thu dugc & budce 2 cia vi du 8 (96mg) va hop chét thu duoc & budc 1 cia vi du
47 (70mg) dué6i dang nguyén liéu thé bang phan Umg tuong tw véi phan tmg &

budc 2 cua vi du 47.
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'H-NMR (CDCL) &: 3,94 (3H, s), 4,25-4,36 (2H, m), 4,58 (2H, s), 4,74-4,91
(2H, m), 7,15-7,19 (2H, m), 7,44-7,49 (3H, m), 7,54-7,59 (4H, m), 7,69 (1H, s),
7,83-7,88 (2H, m), 8,20 (1H, d, J =2,3 Hz), 8,65 (1H, d, J =2,3 Hz).

MS(ESI) m/z: 527(M+H)".

Vidu 49
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-1-(2,2-
difloetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budce 1: Etyl 1-(2,2-difloetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxylat

0,31g hop chit néu & d& muc nay thu duge dudi dang chét dau tir etyl 5-
(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (1,50g) va 2,2-difloetyl
triflometansulfonat (2,20g) duéi dang nguyén liéu thd bang phan Umg tuong tu
v6i phan ng & budce 1 cta vi du 8.

'H-NMR (CDCl) 8: 1,38 (3H, t, J = 7,1 Hz), 4,15-4,26 (2H, m), 4,37 2H, q,J =
7,1 Hz), 5,95-6,28 (1H, m), 7,04-7,11 (2H, m), 7,36 (1H, d, J = 2,3 Hz), 7,51-
7,57 (2H, m), 8,13 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 326(M+H)".

Budc 2: axit 1-(2,2-difloetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic
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Kali cacbonat (0,33g) va nudc (2ml) dugc bd sung vao dung dich chira
hop chét thu duoc & budc 1 néu trén (0,31g) trong metanol (4ml) & nhiét do
trong phong. Hon hop phan tmg duoc khudy & nhiét d6 trong phong qua dém.
B sung dung dich nuéc axit clohydric 1N va nuéc vao hdn hop phén tmg, va
gom chét rén két tda bang céach loc, rira bing nudc va sau d6 1am kho dé thu

duogc 0,19g hop chét néu & dé muc nay dudi dang chét rén.
MS(ESI) m/z: 298(M+H)".

Budce 3: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-1-
(2,2-difloetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

53mg hop chét néu & d& muc nay thu dugc dudi dang chét rén tir hop chét
thu dugc & bude 2 néu trén (86mg) va hop cht thu duge & budce 1 ciia vi du 47
(70mg) dudi dang nguyén liéu tho bing phan tmg tuong tu véi phan tmg & bude
3 ctavidu 1.
'H-NMR (CDCl) &: 3,92 (3H, s), 4,26-4,38 (2H, m), 4,61 (2H, s), 5,97-6,32
(1H, m), 7,13-7,17 (2H, m), 7,43-7,55 (7H, m), 7,67 (1H, s), 7,82 (2H, d, ] = 8,3
Hz), 8,17 (1H, d, J = 1,8 Hz), 8,60 (1H, d, J = 2,8 Hz).
MS(ESI) m/z: 545(M+H)".
Viduy 50

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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Bb sung HOBt (51mg), HATU (215mg), DMAP (23mg) va DIPEA
(131ul) vao dung dich chira hgp chit thu dugc & bude 2 cua vi du 9 (131mg)
trong DMF (2ml) & nhiét d6 trong phong. Hon hop phén ting dugc khudy & nhiét
do trong phong trong 1,5 gio. Hop chat thu dugce ¢ budce 1 cta vi du 47 (100mg)
duoc bd sung vao hon hop phan tmg & nhiét d6 trong phong. Hon hop phan mg
duge khudy & 50°C trong 1,5 gid va quay trd lai nhiét d6 trong phong. B6 sung
nude vao hdn hop phan ung, va gom chét réin két tua bang cach loc. Chét ran thu
dugce duoc tinh ché bing PLC [diclometan:metanol = 15:1 (thé tich/thé tich)] dé

thu dugc 64mg hop chét néu & dé muyc nay dudi dang chét ran.

'H-NMR (CDCLy) &: 3,94 (3H, s), 4,51 (2H, q, J = 7,8 Hz), 4,60 (2H, s), 7,15-
7,23 (2H, m), 7,46-7,57 (TH, m), 7,69 (1H, s), 7,84 (2H, d, ] = 8,3 Hz), 8,19 (1H,
d,J =23 Hz), 8,64 (1H, d, J =2,3 Hz), 12,45 (1H, s).

MS(ESI) m/z: 563(M+H)".
Vidu 51

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-benzyl-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

N
| | H /
J@/Krgﬁ(” B
N
F (o] (@) N Y,
»
HN" N

39mg hop chit néu & dé muc nay thu dugc dudi dang chét rén tir hop chét

thu dugc & bude 1 cta vi du 10 (67mg) va hop chét thu duge & budce 1 ctia vi du
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47 (50mg) dudi dang nguyén li¢u thd bing phan tmg twong ty v6i phan tmg &
budc 3 ciavidu 1.

'H-NMR (CDCl) &: 3,93 (3H, s), 4,61 (2H, s), 5,16 (2H, s), 7,09-7,16 (2H, m),
7,25-7,30 (2H, m), 7,40-7,48 (6H, m), 7,48-7,55 (4H, m), 7,68 (1H, s), 7,84 (2H,
d,J=8,3 Hz), 8,19 (1H, d, ] =2,3 Hz), 8,73 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 571(M+H)".

Vidu 52
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-etyl-4-oxo-
5-phenyl-1,4-dihydropyridin-3-carboxamit

22mg hop chéat néu & dé muc nay thu duoc duéi dang chét ran tir axit 1-
etyl-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxylic (20mg) va hop chat thu
dugc & bude 1 cta vi du 47 (25mg) dudi dang nguyén li€u tho béng phan tng
twong tu v4i phan tng ¢ budce 2 cia vi du 47,

'H-NMR (CDCls) 8: 1,58-1,62 (3H, m), 3,94 (3H, s), 4,03-4,14 (2H, m), 4,58
(2H, s), 7,38-7,60 (10H, m), 7,69 (1H, s), 7,83-7,90 (2H, m), 8,20 (1H, d, J =
2,29 Hz), 8,66 (1H, d, ] = 2,75 Hz).

MS(ESI) m/z: 491(M+H)".

Vidu 53
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(2-floetyl)-
4-o0x0-5-phenyl-1,4-dihydropyridin-3-carboxamit
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H,N" N

42mg hop chét néu & d& muc nay thu dugc dudi dang chit rén tir hop chét
thu dugc & bude 2 cta vi du 19 (38mg) va hop chét thu dugc & bude 1 ctia vi dy
47 (42mg) dudi dang nguyén liéu thd bing phan tmg twong ty v6i phan umg &
budce 2 cla vi du 47.
'H-NMR (CDClLy) &: 3,94 (3H, s), 4,24-4,37 (2H, m), 4,58 (2H, s), 4,74-4,91
(2H, m), 7,41-7,60 (10H, m), 7,69 (1H, s), 7,83-7,89 (2H, m), 8,20 (1H, d, J =
2,5 Hz), 8,65 (1H, d, J = 2,5 Hz).
MS(ESI) m/z: 509(M+H)".
Vi du 54
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-4-oxo-5-
phenyl-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

47mg hop chit néu & dé myc nay thu dugc dudi dang chét rén tir hop chét
thu dugc & budce 2 cua vi du 20 (41mg) va hop chét thu duoc & bude 1 cta vi du
47 (40mg) dudi dang nguyén ligu tho bing phan tmg twong tw v&i phan Gng &

budc 2 cia vi du 47.

'H-NMR (CDCLy) &: 3,94 (3H, s), 4,45-4,64 (4H, m), 7,42-7,58 (10H, m), 7,69
(1H, s), 7,82-7,88 (2H, m), 8,20 (1H, d, J = 2,3 Hz), 8,64 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 545(M+H)".

Vidu 55
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N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]-3-flophenyl}-1 -(2-
floetyl)-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-(4-amino-2-flophenyl)-5-(1-metyl-1H-pyrazol-4-yl)pyridin-2-amin

H,N F N

Hop chét thu duge ¢ bude 1 cia vi du 29 (2g), 1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (1,62g),
tetrakis(triphenylphosphin)paladi (0,41g) va kali cacbonat (2,94g) dugc tao
huyén phi trong dioxan (10ml) va nuéce (1ml), va huyén pht nay dﬁqc gia nhiét
dudi didu kién hdi luu & 100°C trong 61 gid. Sau khi dé ngudi, dung dich nudc
natri bicacbonat bdo hoa dugc bd sung vao, va 16p hiru co dugc chiét bang etyl
axetat va 1am kho bing natri sulfat. Dung mdi dugc loc ra dudi ap sudt giam, va
chét can dugc tinh ché bing séc ky cot silica gel [etyl axetat:metanol = 10:1 (thé

tich/thé tich)] d& thu duoc 1,88g hop chét néu & d& muc nay dudi dang chét rén.
MS(ESI) m/z: 284(M+H)".

Budc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]-3-flophenyl } -
1-(2-floetyl)-4-ox0-5-phenyl-1,4-dihydropyridin-3-carboxamit

(F

N

LR F
H,N lN/

51mg hop chét néu & d& muc nay thu dugc duéi dang chét ran tir hop chét
thu dugc & bude 2 cua vi du 19 (50mg) va hop chit thu dugce & budc 1 néu trén
(60mg) dudi dang nguyén liéu thod bang phan g tuong tu v4i phan tmg & budc

2 cua vi du 47.

'H-NMR (CDCLy) 8:3,94 (3H, s), 4,28 (1H, t, J = 4,4 Hz), 4,34 (1H, t, ] = 4,6
Hz), 4,53 (2H, s), 4,77 (1H, t, T = 4,6 Hz), 4,88 (1H, t, ] = 4,6 Hz), 7,34 (1H, t,J
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= 83 Hz), 7,37-7,54 (SH, m), 7,54-7,60 (4H, m), 7,68 (1H, d, J = 0,9 Hz), 7,91
(1H, dd, J = 12,2, 2,1 Hz), 8,23 (1H, d, ] = 2,3 Hz), 8,64 (1H, d, ] =2,3 Hz).

MS(ESI) m/z: 527(M+H)".
Vi du 56

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Bude 1: Axit 1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3-carboxylic

0,91g hop chét néu & dé& muc nay thu dwgc dudi dang chét rén tir etyl 4-
oxo-1,4-dihydropyridin-3-carboxylat (0,75g) va 1-(bromometyl)-4-flobenzen
(1,38ml) dudi dang nguyén liéu tho bing phan mg tuong tw véi phan ung &

buéc 1 chavidu 11.

'H-NMR (CDCL) 8: 5,11 (2H, s), 6,72-6,77 (1H, m), 7,11-7,18 (2H, m), 7,24-
7,27 (2H, m), 7,49-7,55 (1H, m), 8,56-8,60 (1H, m).

MS(ESI) m/z: 248(M+H)".

Budc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-ylJphenyl}-1-(4-
flobenzyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

o3
N
H
I {
[ N
L
H,N" N

33mg hop chét néu & dé muc nay thu dugc dudi dang chit rén tir hop chét

thu dugc & bude 1 néu trén (72mg) va hop chét thu duogc & budc 1 cua vi du 47
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(70mg) dudi dang nguyén li¢u thd bing phan {mg twong tw v&i phan Gng & bude

2 cua vi du 47.

'H-NMR (CDCly) 5: 3,94 (3H, s), 4,59 (2H, s), 5,08 (2H, s), 6,66 (1H, d, T=7,8
Hz), 7,10-7,17 (2H, m), 7,23-7,28 (2H, m), 7,41 (1H, dd, J = 7,6, 2,5 Hz), 7,45-
7,49 3H, m), 7,55 (1H, s), 7,69 (1H, s), 7,82-7,86 (2H, m), 8,20 (1H, s), 8,66
(1H, d, T = 2,3 Hz).

MS(ESI) m/z: 495(M+H)".
Vidu 57

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-6-metyl-4-oxo-1,4-dihydropyridin-3-carboxamit

Bude 1: Axit 1-(4-flobenzyl)-6-metyl-4-oxo-1,4-dihydropyridin-3-carboxylic

0,86g hop chit néu & dé muc nay thu dugc dudi dang chét rén tr etyl 6-
metyl-4-oxo-1,4-dihydropyridin-3-carboxylat (0,75g) va 1-(bromometyl)-4-
flobenzen (1,27ml) dudi dang nguyén liéu thd bang phan ng twong ty v&i phan
g ¢ bude 1 cuavidy 11.

'H-NMR (CDCl) &: 2,36 (3H, s), 5,20 (2H, s), 6,62 (1H, s), 7,05-7,14 (4H, m),
8,55 (1H, s).

MS(ESI) m/z: 262(M+H)".

Budc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-6-metyl-4-oxo-1,4-dihydropyridin-3-carboxamit
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58mg hop chat néu & dé& muyc nay thu duge dudi dang chét rén tir hop chét
thu duoc & budce 1 néu trén (76mg) va hop chét thu dugc & buée 1 clia vi du 47
(70mg) dudi dang nguyén liéu thd bang phéan Ung tuong ty v6i phan tmg & budc

2 cua vi du 47.

'H-NMR (CDCly) &: 2,31 (3H, s), 3,94 (3H, s), 4,61 (2H, s), 5,17 (2H, s), 6,54
(1H, d, J = 0,9 Hz), 7,06-7,14 (4H, m), 7,45-7,49 (3H, m), 7,56 (1H, s), 7,69 (1H,
d,J=0,9 Hz), 7,82-7,87 (2H, m), 8,20 (1H, d, J = 2,3 Hz), 8,63 (1H, s).

MS(ESI) m/z: S09(M-+H)".
Vi du 58

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-ylJphenyl}-1-(4-
flobenzyl)-5-metyl-4-oxo-1,4-dihydropyridin-3-carboxamit

Buée 1: Axit 1-(4-flobenzyl)-5-metyl-4-oxo-1,4-dihydropyridin-3-carboxylic

0,35g hop chét néu & dé muc nay thu duge dudi dang chét rén tir hop chét
thu dugc & vi du tham khao 5 (0,40g) va 1-(bromometyl)-4-flobenzen (0,35ml)
duéi dang nguyén liéu tho bang phan g tuong ty v6i phan Gmg ¢ bude 1 cla vi

dull.

'H-NMR (DMSO-Dg) &: 2,11 (3H, d, J = 0,9 Hz), 5,30 (2H, s), 7,14-7,18 (2H,
m), 7,41-7,45 (2H, m), 8,01-8,02 (1H, m), 8,73 (1H, d, J = 1,8 Hz).

MS(ESI) m/z: 262(M+H)".
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Buéc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-1-(4-
flobenzyl)-5-metyl-4-ox0-1,4-dihydropyridin-3-carboxamit

28mg hop chit néu & dé muc ndy thu dugc dudi dang chét rén tir hop chét
thu duoc & budc 1 néu trén (70mg) va hop chét thu duge & budce 1 cia vi du 47
(75mg) dudi dang nguyén lidu thd bang phan (mg tuong ty véi phan tmg & budc

2 cda vi du 47.

'H-NMR (CDCl;) &: 2,13 (3H, s), 3,94 (3H, s), 4,58 (2H, s), 5,06 (2H, s), 7,14
(2H, d, J = 8,3 Hz), 7,23-7,26 (2H, m), 7,34-7,37 (1H, m), 7,44-7,49 (3H, m),
7,55 (1H, s), 7,69 (1H, s), 7,86 (2H, d, J = 7,8 Hz), 8,20 (1H, d, ] = 2,3 Hz), 8,64
(1H, d, J =2,3 Hz).

MS(ESI) m/z: 509(M+H)".

Vi du 59

N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-1-(4-
flobenzyl)-5-metoxy-4-oxo-1,4-dihydropyridin-3-carboxamit

Budc 1: Axit 1-(4-flobenzyl)-5-metoxy-4-oxo-1,4-dihydropyridin-3-carboxylic

B4 sung 1-(bromometyl)-4-flobenzen (74 pl) vao huyén phu chira hop
chét thu duoc & vi du tham khao 6 (92mg) va kali cacbonat (129mg) trong DMF
(2ml) & nhiét d6 trong phong. Hon hop phan tmg duoc khudy & nhiét do trong
phong trong hai gid. Dung dich nudc natri hydroxit 1N (1ml) dugc bd sung vao
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hdn hop phan tmg & nhiét d6 trong phong, va hdn hop phéan tmg dugc khudy &
nhiét d6 trong phong trong 2,5 gid. Metanol (2ml) dugc bd sung vao hén hop
phan Umg & nhiét d§ trong phong, va hdn hop phan tmg dugc khudy & nhiét do
trong phong trong hai gid. Dung dich nudc natri hydroxit IN (1,0ml) va metanol
(10ml) dugc bd sung vao hdn hop phan img ¢ nhiét do trong phong, va hdn hop
phan ung duogc khudy & 50°C qua dém. Dung dich nuéc axit clohydric 1N va
nuéc sau d6 duge bd sung vao hdn hop phan tng, va gom chit rén két tha bang
cach loc, rira bing nudc va sau d6 lam khod @8 thu duoc 109mg hop chit néu &

dé muc nay dudi dang chat ran.

'H-NMR (CDCly) &: 3,82 (3H, s), 5,12 (2H, s), 7,03 (1H, d, J = 2,3 Hz), 7,13-
7,18 (2H, m), 7,23-7,26 (2H, m), 8,48 (1H, d, J = 2,3 Hz). |

MS(ESI) m/z: 278(M+H)".

Buéc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-5-metoxy-4-oxo-1,4-dihydropyridin-3-carboxamit

(Q F
N
| | H /
\o/[[g\[(N ’ N\
N
O O N Y
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H,N" N

50mg hop chét néu ¢ d&& muc nay thu duge dudi dang chét rén tir hop chét
thu dugc & bude 1 néu trén (50mg) va hop chét thu duoc & buéde 1 cla vi dy 47
(57mg) dudi dang nguyén li¢u thod béng phan Ung twong tu véi phan ing & bude

2 cua vi du 47.

'"H-NMR (CDCl;) 8: 3,81 (3H, s), 3,94 (3H, s), 4,58 (2H, s), 5,11 (2H, s), 6,95
(1H, d, J = 2,3 Hz), 7,12-7,17 (2H, m), 7,23-7,28 (2H, m), 7,45-7,49 (3H, m),
7,55 (1H, 5), 7,69 (1H, ), 7,84 (2H, d, ] = 8,7 Hz), 8,20 (1H, d, J = 2,3 Hz), 8,59
(1H, d, J=2,3 Hz).

MS(ESI) m/z: 525(M+H)".
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Vidu 60

N'-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-N,N-dimetyl-4-oxo-1,4-dihydropyridin-3,5-dicarboxamit

Budc 1: Metyl 5-(dimetylcarbamoyl)-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-
3-carboxylat

38mg hop chét néu & d& muc nay thu dugc duéi dang chét diu tir hop chét
thu dugc & budc 2 cua vi du 26 (200mg) va dimetylamin (dung dich 2M trong
THF, 0,66ml) duéi dang nguyén li¢u thd bang phan Umg tuong ty véi phan ung
0 budce 1 cua vi du 27.
'"H-NMR (CDCls) &: 2,96 (3H, s), 3,05 (3H, s), 3,89 (3H, s), 4,96 (2H, s), 7,10-
7,17 (2H, m), 7,22-7,29 (2H, m), 7,58 (1H, d, J = 2,8 Hz), 8,21 (1H, d, J = 2,8
Hz).
MS(ESI) m/z: 333(M+H)".
Budc 2: Axit 5-(Dimetylcarbamoyl)-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-

3-carboxylic

18mg hop chit néu & dé muc nay thu dugc tr hop chét thu duge & budc 1
néu trén (38mg) dudi dang nguyén li¢u tho bang phan tng tuong ty véi phan
uing & budc 4 cta vi du 26.

'"H-NMR (CDCls) &: 2,96 (3H, s), 3,10 (3H, s), 5,10 (2H, s), 7,12-7,19 (2H, m),
7,25-7,31 (2H, m), 7,82 (1H, d, J = 2,3 Hz), 8,55 (1H, d, J = 2,3 Hz).
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MS(ESI) m/z: 319(M+H)".

Budc 3: N'-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-1-(4-
flobenzyl)-N,N-dimetyl-4-oxo-1,4-dihydropyridin-3,5-dicarboxamit

HN7 N

23mg hop chit néu & d& muc nay thu dugc dudi dang chét rén tir hop chét
thu dugc ¢ budc 2 néu trén (18mg) va hgp chit thu duge & bude 1 cia vi du 47
(16mg) dudi dang nguyén liéu thd bing phan tng twong ty véi phén tmg & bude
2 cua vi du 47.
'H-NMR (CDCl;) &: 3,00 (3H, s), 3,12 (3H, s), 3,94 (3H, s), 4,57 (2H, s), 5,10
(2H, s), 7,11-7,18 (2H, m), 7,27-7,33 (2H, m), 7,43-7,50 (3H, m), 7,55 (1H, s),
7,68-7,72 (2H, m), 7,80-7,86 (2H, m), 8,20 (1H, d, J =2,3 Hz), 8,66 (1H, d, J =
2,8 Hz), 12,42 (1H, s).
MS(ESI) m/z: 566(M+H)".
Vidu 61
N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-1-(4-metoxyphenyl)-4-oxo-1,4-dihydropyridazin-3-carboxamit
‘Budc 1: Etyl 5-(4-flophenyl)-1-(4-metoxyphenyl)-4-oxo-1,4-dihydropyridazin-
3-carboxylat

OMe
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B4 sung dung dich nuéc axit clohydric 0,67N (3ml) vao 4-metoxyanilin
(165mg), va b6 sung dung dich chira natri nitrit (138mg) trong nudc (1ml) & 0°C.
Hon hop phan tng dugc khudy & 0°C trong nim phut. Huyén phu chira natri
axetat (329mg) va etyl 4-(4-flophenyl)-3-oxobutanoat (300mg) trong etanol
(3ml) dugc bd sung vao hén hop phan tmg & 0°C. Hon hop phan mg duogc
khudy & nhiét d6 trong phong qua dém. Hon hop phan tng duoc pha loang bang
nuée, sau d6 chiét bang etyl axetat. Lop hitu co duge rira bing nudc mudi va
lam kho béng natri sulfat. Sau khi loc, chét loc duoc ¢d dudi 4p suét giam. B
sung N,N-dimetylformamit dimetylaxetal (3ml) vao chét dau thu dugc & nhiét
dd trong phong. Hon hop phéan g dugc khudy & 110°C trong 1,5 gid va quay
trd lai nhiét d6 trong phong. Hon hop phan tmg dugc pha loang bang nudc, sau
d6 chiét bang etyl axetat. L6p hitu co dugc rira bang nudc va nude mudi va 1am
kho béng natri sulfat. Sau khi loc, chit loc dugc cd dudi ap suét giérﬁ, va chéit
cin duoc tinh ché bing séc ky cot silica gel [etyl axetat:hexan] dé thu dugc

345mg hop chit néu & d& muc nay duéi dang chét dau.

'H.NMR (CDCLy) &: 1,42 3H, t, J = 7,1 Hz), 3,87 3H, s), 4,48 2H, q,J = 7,1
Hz), 7,01-7,04 (2H, m), 7,11-7,17 (2H, m), 7,51-7,55 (2H, m), 7,75-7,80 (2H,
m), 8,30 (1H, s).

MS(ESI) m/z: 369(M+H)".

Budc 2: N-{4-[2-amino-5-(1-metyl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-1-(4-metoxyphenyl)-4-oxo-1,4-dihydropyridazin-3-carboxamit

OMe
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Bb sung xeri(IV) amoni nitrat (1540mg) va nuéc (5ml) vao dung dich

chira hop chét thu dugc & bude 1 néu trén (345mg) trong axetonitril (5ml) & 0°C.
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Hon hop phéan mg duoc khudy & 0°C trong 30 phtt, va dung dich nudc natri
thiosulfat dugc bd sung vao hdn hop phan tng. Hon hgp phéan tmg duoc ¢d dudi
4p suét giam, va chét cin rira bing nudc, rira bang dung méi hdn hop gbm etyl
axetat va hexan [1:1 (thé tich/thé tich)] va sau d6 1am khé. 19mg hop chét néu &
dé muc nay thu dugc duéi dang chét rén tir mot phin chét rén (70mg) va hop
chét thu duoc & budc 1 cta vi du 47 (60mg) dudi dang nguyén li¢u thd bang
phan tmg tuong tu v4i phan ing & budc 2 cua vi du 47.

'"H-NMR (CDCl5) &: 3,89 (3H, s), 3,94 (3H, s), 4,65 (2H, s), 7,03-7,08 (2H, m),
7,19-7.25 (2H, m), 7,46-7,57 (4H, m), 7,64-7,78 (5H, m), 7,91-7,96 (2H, m),
8,20 (1H, d, J = 2,3 Hz), 8,47 (1H, s).

MS(ESI) m/z: 588(M+H)'".

Vidu 62
N-{4-[2-amino-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyridin-3-yl]phenyl }-1-(2-
floetyl)-5-(4-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxamit

Budc 1: tert-butyl 4-(4-{6-amino-5-[4-({[1-(2-floetyl)-5-(4-flophenyl)-4-oxo-
1,4-dihydropyridin-3-yl]cacbonyl }amino)phenyl]pyridin-3-yl}-1H-pyrazol-1-
yl)piperidin-1-carboxylat

FY
N
I K \
=N o)
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Bb sung  nudc (0,5ml), xesi cacbonat (60mg) va
tetrakis(triphenylphosphin)paladi (16mg) vao dung dich chira hgp chét thu duoc
& budc 1 cia vi du 43 (75mg) va tert-butyl 4-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]piperidin-1-carboxylat - (59mg) trong
dimetoxyetan (4ml), va hdn hop nay dugc khudy duéi birc xa vi séng & 100°C

trong 10 phut. Sau khi dé ngudi, san phdm phan tng duge tinh ché bang sic ky
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cot silica gel [clorofom:metanol = 99:1 -> 9:1 (thé tich/thé tich)]. Ngoai ra, san
phim tinh ché tho thu duge dugce két tinh tir etyl axetat dé thu dugc 120mg hop

chit néu & d& muc nay duéi dang chét ran.
MS(ESI) m/z: 696(M+H)".

Budc 2: N-{4-[2-amino-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyridin-3-
yl]phenyl}-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

FY
N
H
N
~
H,N" N

B sung nhé giot TFA (1ml) vao dung dich chua hop chét thu duoc &
budc 1 néu trén (120mg) trong diclometan (1ml) trong khi lam lanh bang nudce
d4, va hdn hop nay duoc khudy & nhiét d6 trong phong. Dung méi duoc loc ra
dudi 4p suét giam, va chét cin thu duge dugc tinh ché bing sic ky cot silica gel
(NH) [clorofom:metanol = 99:1 -> 19:1 (thé tich/thé tich)] dé thu duoc 60mg

hop chat néu & d€ muc nay dudi dang chat ran.

'H-NMR (DMSO-Dy) &: 1,74-1,82 (2H, m), 1,95-1,98 (2H, m), 2,56-2,64 (2H,
m), 3,02-3,05 (2H, m), 4,12-4,17 (1H, m), 4,52-4,59 (2H, m), 4,80-4,91 (2H, m),
5,54 (2H, s), 7,28-7,32 (2H, m), 7,49 (2H, d, J = 8,6 Hz), 7,57 (1H, d, ] = 2,3
Hz), 7,72-7,75 (2H, m), 7,80-7,82 (3H, m), 8,15 (1H, s), 8,22 (2H, dd, J = 8,0,
2,3 Hz), 8,77 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 596(M+H)".

Viduy 63

N-(4-{2-amino-5-[1-(2-hydroxypropyl)-1H-pyrazol-4-yl]pyridin-3-yl} phenyl)-
1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit (raxemat)
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43mg hop chit néu & d&& muc nay thu dugc dudi dang chét rén tir hop chit
thu dugc & budc 1 ctia vi du 43 (80mg) va 1-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]propan-2-ol (50mg) duéi dang nguyén liéu

th6 bang phan tng tuong tw v6i phan ing & bude 1 cia vi dy 62.

'H-NMR (CDCLy) &: 1,25 (3H, d, J = 6,4 Hz), 3,39 (1H, s), 3,98-4,06 (1H, m),
4,16-4,37 (4H, m), 4,59 (2H, s), 4,74-4,91 (2H, m), 7,14-7,20 (2H, m), 7,44-7,49
(3H, m), 7,54-7,63 (4H, m), 7,74 (1H, s), 7,83-7,89 (2H, m), 8,20 (1H, d, T =23
Hz), 8,65 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 571(M+H)".

Vi du 64

N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-etyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-(4-aminophenyl)-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-2-amin

Bb sung  4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(10,0g) vao huyén phti chira xesi cacbonat (75,6g) trong 1,4-dioxan (200ml), sau
d6 duoc khudy. Sau d6 bd sung (2R)-1,4-dioxan-2-ylmetyl metansulfonat
(12,1g) va tetra-n-butylamoni iodua (0,95g), va hdn hop nay dugc khudy &
100°C trong séu gid. Sau khi dé ngudi dung dich phan Umg dén nhiét do trong
phong, bd sung 3-(4-aminophenyl)-5-bromopyridin-2-amin (10,9g) va san pham
cong [1,1'-bis(diphenylphosphino)feroxen]paladi(II) diclorua-diclometan (2,1g),
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va hdn hop nay duoc khudy & 100°C trong mét gio. Dung dich phan tmg dugc
dua trd lai nhiét d6 trong phong, etyl axetat dugc bd sung vao, va sau do chit
khong hoa tan bi loai bo béng cach loc. Lop hitu co thu duge duge rira 1an luot
bing nudc va nudc mudi va sau d6 1am khd béing natri sulfat khan. Dung moi
duoc loc ra dudi ap suét giam, va chét cian duogc tinh ché béng séc ky cot silica
gel [clorofom:metanol = 99:1 -> 19:1 (thé tich/thé tich)] dé thu duoc 10,3g hop
chit néu & d& muc nay dudi dang chét rén.

'H-NMR (CDCl,) &: 3,28-3,33 (1H, m), 3,55-3,83 (7H, m), 3,95-4,01 (1H, m),
4,16 (1H, s), 4,17 (1H, s), 4,56 (2H, br s), 6,77-6,79 (2H, m), 7,26-7,29 (2H, m),
7,43 (1H, d, J = 2,3 Hz), 7,63 (1H, s), 7,70-7,70 (1H, m), 8,17 (1H, d, J = 2,3
Hz).

MS(ESI) m/z: 352(M+H)".

Buéc 2: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-1-etyl-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxamit
N _
| || H Q o
N—s"
. O O N

58mg hop chit néu ¢ d& muc nay thu duge dudi dang chit rén tir hop chit
thu dugc & bude 2 cia vi du 3 (35mg) va hop chét thu dugc & bude 1 néu trén
(52mg) dudi dang nguyén li¢u thod bing phan tng twong tw v6i phan ing & budce

2 cua vi du 47.

'H-NMR (CDCl;) &: 1,60 (3H, t, J = 7,3 Hz), 3,31 (1H, dd, J = 11,5, 10,1 Hz),
3,54-3,63 (1H, m), 3,67-3,85 (4H, m), 3,94-4,02 (1H, m), 4,05-4,20 (4H, m),
4,58 (2H, s), 7,14-7,20 (2H, m), 7,44-7,49 (3H, m), 7,51-7,60 (3H, m), 7,64 (1H,
s), 7,71 (1H, s), 7,84-7,90 (2H, m), 8,21 (1H, d, J = 2,5 Hz), 8,66 (1H, d, ] = 2,5
Hz).
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MS(ESI) m/z: 595(M+H)".
Vi du 65

N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- 1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

(F
N
™\
| I R o o
=N
N—s"
E O (0] \ =~
|
H,N7 N

88mg hop chét néu & d& muc nay thu dugc dudi dang chét rén tir hop chét
thu duge & bude 2 cua vi du 8 (40mg) va hop chét thu duogc & bude 1 cia vi du
64 (55mg) duédi dang nguyén lidu thd bing phan mg tuong tw véi phan tmg &
budc 2 cua vi du 47.
'H-NMR (CDCl) &: 3,27-3,36 (1H, m), 3,54-3,63 (1H, m), 3,67-3,85 (4H, m),
3,95-4,03 (1H, m), 4,15-4,19 (2H, m), 4,25-4,37 (2H, m), 4,58 (2H, br s), 4,74-
491 (2H, m), 7,14-7,20 (2H, m), 7,44-7,49 (3H, m), 7,54-7,60 (3H, m), 7,65
(1H, s), 7,71 (1H, s), 7,34-7,88 (2H, m), 8,22 (1H, d, J = 2,5 Hz), 8,65 (1H, d, J
=2,5 Hz).
MS(ESI) m/z: 613(M+H)".
Vi du 66
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- 1 H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-5-(4-flophenyl)-1-(2-metoxyetyl)-4-oxo-1,4-dihydropyridin-3-

carboxamit
(\OMe
N
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44mg hop chit néu & dé muc nay thu duge dudi dang chét rén tir hop chét

thu dugc & bude 1 cia vi du 5 (33mg) va hop chét thu duoc & bude 1 ctia vi du
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64 (44mg) dudi dang nguyén li€u tho bing phan ng tuong tw v6i phan tmg &
budc 2 cia vi du 47.
'H-NMR (CDCl;) &: 3,27-3,35 (1H, m), 3,40 (3H, s), 3,53-3,62 (1H, m), 3,67-
3,85 (6H, m), 3,94-4,03 (1H, m), 4,08-4,15 (4H, m), 4,57 (2H, s), 7,13-7,20 (2H,
m), 7,44-7,49 (3H, m), 7,54-7,61 (3H, m), 7,64 (1H, d, J = 0,92 Hz), 7,71 (1H, d,
J=0,92 Hz), 7,84-7,89 (2H, m), 8,20-8,23 (1H, m), 8,64 (1H, d, J = 2,8 Hz).
MS(ESI) m/z: 625(M+H)".
Vidu 67
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-(2-etoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxamit
Budc 1: Etyl 1-(2-etoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxylat

(" OEt

N

||

o O

OEt

E
251mg hop chit néu & d& muc nay thu dugc dudi dang chét ran tir etyl 5-
(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (270mg) va 2-bromoetyl
etyl éte (196 ul) dudi dang nguyén liéu thd bing phan tng tuong tu véi phan
ung & budce 1 cua vi du 19.
'H-NMR (CDCl3) &: 1,19 (3H, t, ] = 6,9 Hz), 1,38 (3H, t, J = 7,1 Hz), 3,51 (2H,
q, J =6,9 Hz), 3,73 (2H, t, ] = 4,9 Hz), 4,01 (2H, t, ] = 4,9 Hz), 4,37 2H, q, ] =
7,1 Hz), 7,03-7,11 (2H, m), 7,46 (1H, d, J = 2,5 Hz), 7,54-7,62 (2H, m), 8,19
(1H, d, J=2,5 Hz).

MS(ESI) m/z: 334(M+H)".

Budc 2: Axit 1-(2-etoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic
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F

109mg hop chit néu & dé muyc nay thu duge tir hop chét thu duoc & budc 1
néu trén (250mg) dudi dang nguyén li€u thd bing phan (ng tuong tu véi phan

ung & budc 2 cia vi du 19.

'H-NMR (CDCLy) &: 1,19 (3H, t, J = 7,1 Hz), 3,53 (2H, q, ] = 7,1 Hz), 3,78 (2H,
t, J = 4,8 Hz), 4,16 (2H, t, J = 4,8 Hz), 7,12-7,19 (2H, m), 7,55-7,63 (2H, m),
7,73 (1H, d,J = 2,3 Hz), 8,54 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 306(M-+H)".

Budc 3: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-1-(2-etoxyetyl)-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

(\ OEt
N
H
I R
(0] (6] ~

HoN7 N

59mg hop chit néu ¢ d& muc nay thu duogc duéi dang chét rén tir hop chét
thu dugc & bude 2 néu trén (37mg) va hop chat thu dugc & budce 1 clia vi dy 64
(47mg) dudi dang nguyén li¢u thd béng phan tng twong tu v6i phan ing & bude

2 cua vi du 47.

'H-NMR (CDCly) §: 1,20 (3H, t, J = 6,9 Hz), 3,31 (1H, dd, J = 11,92, 10,1 Hz),
3,50-3,62 (3H, m), 3,67-3,85 (6H, m), 3,94-4,03 (1H, m), 4,10-4,19 (4H, m),
4,59 (2H, s), 7,13-7,20 (2H, m), 7,43-7,50 (3H, m), 7,54-7,61 (2H, m), 7,62-7,66
(2H, m), 7,71 (1H, d, J = 0,92 Hz), 7,83-7,90 (2H, m), 8,21 (1H, d, J = 2,5 Hz),
8,65 (1H, d,J = 2,5 Hz).

MS(ESI) m/z: 639(M+H)'".

Vi du 68
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N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-5-(4-flophenyl)-1-(2-hydroxy-2-metylpropyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

Budec 1: Etyl 5-(4-flophenyl)-1-(2-hydroxy-2-metylpropyl)-4-oxo-1,4-
dihydropyridin-3-carboxylat

o

N
|

o O

OEt

F

Etyl  5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat ~ (400mg)
duoc tao huyén phu trong DMF (5,0ml). B sung lan luot xesi cacbonat
(1200mg), 1-clo-2-metyl-2-propanol (345 pl) va tetra-n-butylamoni iodua
(56mg), va hdn hop ndy duoc khudy & 70°C trong 10 gid. B& sung dung dich
nudce axit clohydric 1N & nhiét do trong phong, chét khong hoa tan bi loai bd
béng cach loc qua celite, sau d6 chiét bing etyl axetat. Lép hitu co duge ria
bing nudc va nuwde mudi va sau d6 lam khd béng natri sulfat. Dung moi duge
loc ra dudi 4p sudt giam, va chit can dugc tinh ché bing sic ky cdt silica gel
[clorofom:metanol = 300:1 -> 60:1 (thé tich/thé tich)] dé thu duogc 57mg hop

chat néu & d€ muc nay dudi dang chat ran.

'H-NMR (CDCly) 8: 1,32 (6H, s), 1,37 (3H, t, ] = 7,1Hz), 3,43 (1H, s), 3,79 (2H,
s), 4,36 (2H, q, J = 7,1 Hz), 7,00-7,09 (2H, m), 7,45-7,49 (1H, m), 7,51-7,60 (2H,
m), 8,16 (1H, d, J =2,3 Hz).

MS(ESI) m/z: 334(M+H)".

Budce 2: Axit 5-(4-flophenyl)-1-(2-hydroxy-2-metylpropyl)-4-oxo-1,4-
dihydropyridin-3-carboxylic

X,

N
) OH

o O
F
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42mg hop chit néu & d& muc nay thu dugc tir hop chét thu duoc & budce 1
néu trén (77mg) dudi dang nguyén li€u tho bing phan Ung twong tu véi phan

ung & budce 2 cua vi du 19.

'"H-NMR (CDCly) &: 1,35 (6H, s), 3,96 (2H, s), 7,10-7,18 (2H, m), 7,56-7,64
(2H, m), 7,77 (1H, d, T = 2,3 Hz), 8,54 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 306(M+H)".

Budc 3: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- 1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-5-(4-flophenyl)-1-(2-hydroxy-2-metylpropyl)-4-oxo-
1,4-dihydropyridin-3-carboxamit

52mg hop chéit néu & d& muc nay thu duge dudi dang chét rén tir hop chét
thu dugc & budc 2 néu trén (37mg) va hop chét thu duge & bude 1 cla vi du 64
(47mg) dudi dang nguyén li€u tho bing phan tng tuong trr véi phan tmg & bude

2 cta vi du 47.

'H-NMR (CDCl;) &: 1,37 (6H, s), 3,27-3,35 (1H, m), 3,54-3,62 (1H, m), 3,67-
3,85 (4H, m), 3,92-4,03 (3H, m), 4,15-4,20 (2H, m), 4,58 (2H, s), 7,11-7,19 (2H,
m), 7,43-7,49 (3H, m), 7,54-7,61 (2H, m), 7,64 (1H, s), 7,68 (1H, d, J = 2,3 Hz),
7,71 (1H, s), 7,83-7,89 (2H, m), 8,21 (1H, d, J = 2,3 Hz), 8,61 (1H, d, J =2,3
Hz).

MS(ESI) m/z: 639(M-+H)".
Vi dy 69

N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yD)phenyl]-1-[2-(dietylamino)etyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-
carboxamit
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Buéc 1: Etyl 1-[2-(dietylamino)etyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-
3-carboxylat

N/\
e
| | OEt
(o] (@]

"Btyl  5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat ~ (270mg)
duge tao huyén phu trong DMF (3,0ml). B6 sung lan luot xesi cacbonat
(1180mg) va 2-bromo-N,N-dietyletylamin hydrobromua (405mg), va hdn hop
nay dugc khudy & 50°C trong sau gio. B6 sung dung dich nuéc axit clohydric
IN trong khi lam lanh béng nuée da, va sau do chét khong hoa tan bi loai bod
bang céach loc qua celite. Sau khi chiét bang etyl axetat, 16p hitu co duoc rira
bing nuée va nude mudi va sau d6 1lam khd bang natri sulfat. Dung mdi duoc
loc ra dudi ap sudt giam, va chét cin dugc tinh ché bang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 60:1 (thé tich/thé tich)] dé thu dugc 89mg hop
chit néu & d& muc nay dudi dang chét dau.

'H-NMR (CDCls) &: 0,96 (6H, t, J = 7,1 Hz), 1,39 (3H, t, J = 7,2 Hz), 2,49-2,57
(4H, m), 2,77 (2H, t, J = 5,7 Hz), 3,85 (2H, t, ] = 5,7 Hz), 4,38 (2H, q, J = 7.2
Hz), 7,03-7,11 (2H, m), 7,42 (1H, d, J = 2,3 Hz), 7,54-7,61 (2H, m), 8,20 (1H, d,
J =23 Hz).

MS(ESI) m/z: 361(M+H)".

Budce 2: Axit 1-[2-(dietylamino)etyl]-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-

3-carboxylic

NS
e
I I OH
O (@]

B sung dung dich nudc natri hydroxit 1IN (0,50ml) vao dung dich chira
hop chét thu duge & bude 1 néu trén (89mg) trong metanol (0,8ml) & nhiét do

trong phong, va hén hgp nay dugc khudy trong ba gid. Dung mdi dugc loc ra
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duéi ap suét giam va bd sung dung dich nuéc axit clohydric 1N, sau d6 chiét
bang clorofom. Lép hitu co dugc lam khd béng natri sulfat, va dung méi dugc
loc ra duéi 4p suét giam dé thu duoc 53mg hop chét néu & @& muc nay.

'H-NMR (CDCl;) &: 0,89-1,11 (6H, m), 2,48-2,75 (4H, m), 2,80-3,03 (2H, m),
3,91-4,28 (2H, m), 7,11-7,19 (2H, m), 7,56-7,64 (2H, m), 7,78 (1H, br s), 8,59
(1H, br s).

MS(ESI) m/z: 333(M+H)".

Budc 3: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-1-[2-(dietylamino)etyl]-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

NN
N(\ k
| | H 0 o
N ’N~ L/
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F | N

46mg hop chit néu & dé muc nay thu duoc dudi dang chit rén tir hop chét
thu duoc & budce 2 néu trén (39mg) va hop chét thu dugc & bude 1 cua vi du 64
(45mg) dudi dang nguyén li¢u tho bang phan tmg twong tu v&i phan tmg & budce

2 cua vi du 47.

'H-NMR (CDCly) 8: 0,97 (6H, t, ] = 7,1 Hz), 2,56 (4H, q, ] = 7,1 Hz), 2,80-2,86
(2H, m), 3,31 (1H, dd, T = 11,7, 9,9 Hz), 3,53-3,63 (1H, m), 3,67-3,85 (4H, m),
3,94-4,02 (3H, m), 4,15-4,19 (2H, m), 4,58 (2H, s), 7,13-7,20 (2H, m), 7,43-7,50
(3H, m), 7,53-7,61 (3H, m), 7,65 (1H, s), 7,71 (1H, s), 7,84-7,90 (2H, m), 8,21
(1H, d, J = 2,3 Hz), 8,63 (1H, d, ] =2,3 Hz).

MS(ESI) m/z: 666(M-+H)".
Vi du 70

N'-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- | H-pyrazol-4-yl } pyridin-3-
yl)phenyl]-N,N-dietyl-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3,5-
dicarboxamit
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Budc 1: tert-butyl etyl 1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3,5-
dicarboxylat

ﬂ\ O O O
OWOH

N

Q,

B6 sung N,N-dimetylformamit dimetylaxetal (11,0ml) vao dung dich chira
tert-butyl etyl 3-oxopentanedicarboxylat (4,76g) trong n-butyl axetat (60ml), va
hén hop nay dugc khudy & 100°C trong 90 phut. Dung mdi duge loc ra dudi ap
suat giam, va chét can sau d6 dugc hoa tan trong etanol (40ml). B6 sung 4-
flobenzylamin (2,59ml) va hdn hop nay dugc khudy & 70°C trong nim gio.
Dung m6i duogc loc ra dudi ap suét giam, va chit ciin dugce tinh ché bang sic ky
cot silica gel [clorofom:metanol = 300:1 -> 50:1 (thé tich/thé tich)] dé thu duoc

5,8g hop chét néu & d& muc nay dudi dang chét dau.

'H-NMR (CDCLy) &: 1,35 3H, t, J = 7,1 Hz), 1,55 (9H, s), 4,35 (2H, q, T = 7,1
Hz), 4,95 (2H, s), 7,09-7,17 (2H, m), 7,19-7,25 (2H, m), 7,94 (1H, d, ] = 2,8 Hz),
8,04 (1H, d, J = 2,8 Hz).

Budc 2: Axit 5-(etoxycacbonyl)-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic

TFA (40ml) duoc bd sung vao dung dich chtra hop chét thu duoc & bude 1
néu trén (5,81g) trong diclometan (40ml) trong khi lam lanh bang nudc da. Hon
hop dwoc 1am 4m dan dén nhiét do trong phong va dugc khudy trong hai gio.
Dung mdi duogc loc ra dudi ap suat giam, va dietyl éte duge bd sung vao chét
cin. Gom chét rén két tua bang cach loc dé thu duoc 3,7g hop chét néu & d& muc

nay.
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'H-NMR (CDCL) §: 1,40 3H, t,J = 7,1 Hz), 4,41 (2H, q, ] = 7,1 Hz), 5,13 (2H,
s), 7,13-7,20 (2H, m), 7,25-7,30 (2H, m), 8,33 (1H, d, J = 2,5 Hz), 8,55 (1H, d, J
=25 Hz).

MS(ESI) m/z: 320(M+H)".

Budce 3 Etyl 5-(dietylcarbamoyl)-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3-

carboxylat

B& sung dietylamin (130 ul) va 1H-benzotriazol-1-
yloxytripyrolidinophosphonium hexaflophosphat (528mg) vao dung dich chira
hop chét thu duoc & bude 2 (270mg) trong diclometan (3,0ml) & nhiét do trong
phong, va hdn hop nay dugc khudy trong nim gid. Dung mdi duoc loc ra dudi
4p sudt giam, va chét cin duoc tinh ché biang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 30:1 (thé tich/thé tich)] dé thu dugc 160mg hop

chat néu & dé muc nay dudi dang chat dau.

'H-NMR (CDCl5) &: 1,02 (3H, t, T = 7,1 Hz), 1,20 (3H, t, ] = 7,1 Hz), 1,36 (3H,
t, J = 7,1 Hz), 3,19-3,26 (2H, m), 3,47 (2H, q, J = 7,1 Hz), 4,35 2H, q,J = 7,1
Hz), 4,97 (2H, s), 7,08-7,16 (2H, m), 7,21-7,25 (2H, m), 7,45 (1H, d, J = 2,8 Hz),
8,17 (1H, d, J =2,8 Hz).

MS(ESI) m/z: 375(M+H)".

Budce 4: axit 5-(dietylcarbamoyl)-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-3-

carboxylic
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110mg hop cht néu & d& muc nay thu duogc tr hop chét thu duoc ¢ bude 3
néu trén (160mg) dudi dang nguyén li¢u thod béng phan Ung twong ty véi phan
tmg & budce 2 cuia vi du 19.

'"H-NMR (CDCly) &: 1,10 3H, t, J = 7,2 Hz), 1,24 (3H, t,J = 7,2 Hz), 3,22 (2H,
q, J =7,2 Hz), 3,53 (2H, q, J = 7,2 Hz), 5,09 (2H, s), 7,11-7,19 (2H, m), 7,22-
7,29 (2H, m), 7,70 (1H, d, J =2,3 Hz), 8,54 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 347(M+H)".

Budc 5: N'-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-N,N-dietyl-1-(4-flobenzyl)-4-oxo-1,4-dihydropyridin-

3,5-dicarboxamit

H,N" N

30mg hop chit néu & d& muc nay thu duoc duéi dang chét rén tir hop chét
thu duoc & budce 4 néu trén (40mg) va hop chét thu duoc & buée 1 cta vi du 64
(45mg) dudi dang nguyén li¢u tho bing phan tmg twong tw v&i phan tmg & budc

2 cua vi du 47.

'H-NMR (CDCl;) 8: 1,09 3H, t, J = 7,1 Hz), 1,24-1,30 (3H, m), 3,23-3,35 (3H,
m), 3,50-3,62 (3H, m), 3,67-3,86 (4H, m), 3,94-4,02 (1H, m), 4,15-4,19 (2H, m),
4,58 (2H, s), 5,09 (2H, s), 7,11-7,18 (2H, m), 7,27-7,32 (2H, m), 7,44-7,49 (3H,
m), 7,57 (1H, d, J = 2,8 Hz), 7,65 (1H, s), 7,71 (1H, s), 7,81-7,86 (2H, m), 8,21
(1H, d, T = 2,3 Hz), 8,66 (1H, d, ] =2,3 Hz), 12,39 (1H, s).

MS(ESI) m/z: 680(M-+H)".

Vidu71
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N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- 1 H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-(4-flobenzyl)-4-oxo-5-(pyrolidin-1-ylcacbonyl)-1,4-
dihydropyridin-3-carboxamit
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25mg hop chét néu & dé muc nay thu dugc dudi dang chét rén tir hop chét
thu duoc & budce 4 cta vi du 26 (38mg) va hop chét thu duoc ¢ bude 1 cla vi du
64 (42mg) dudi dang nguyén li¢u tho béng phan mg tuong ty v6i phan Gng &
budc 2 cta vi du 47.
'H-NMR (CDCl,) &: 1,87-2,03 (4H, m), 3,27-3,35 (1H, m), 3,27-3,35 (2H, m),
3,54-3,85 (7H, m), 3,94-4,02 (1H, m), 4,16-4,19 (2H, m), 4,58 (2H, s), 5,09 (2H,
s), 7,11-7,18 (2H, m), 7,27-7,32 (2H, m), 7,44-7,49 (3H, m), 7,65 (1H, d,J=0,9
Hz), 7,70-7,76 (2H, m), 7,81-7,86 (2H, m), 8,21 (1H, d, J =2,5 Hz), 8,65 (1H, d,
J=2,5Hz), 12,46 (1H, s).
MS(ESI) m/z: 678(M+H)".
Vidu 72
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-(4-flobenzyl)-5-[(3-metoxyazetidin-1-yl)cacbonyl]-4-oxo-1,4-
dihydropyridin-3-carboxamit
Budc 1: Metyl 1-(4-flobenzyl)-5-[(3-metoxyazetidin-1-yl)cacbonyl]-4-oxo-1,4-
dihydropyridin-3-carboxylat
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B sung 3-metoxyazetidin hydroclorua (67mg), 1H-benzotriazol-1-
yloxytripyrolidinophosphonium hexaflophosphat (206mg) va trietylamin (100
ul) vao dung dich chira hop chét thu dugc & bude 2 cia vi du 26 (110mg) trong
diclometan/DMF (2,0/0,5ml) & nhiét d6 trong phong, va hén hop ndy dugc
khudy trong biy gid. Sau khi bd sung lwong nho nuéce, hdn hop duge pha lodng
bing etyl axetat, sau d6 lam kho bang natri sulfat. Dung méi dugc loc ra dudi 4p
sudt giam, va chit cin dugc tinh ché biang sic ky cot silica gel
[clorofom:metanol = 300:1 -> 20:1 (thé tich/thé tich)] dé thu dwoc 63mg hop

chat néu & dé muc nay dudi dang chat dau.

'H-NMR (CDCLy) &: 3,27 (3H, s), 3,88 (3H, s), 3,96-4,07 (2H, m), 4,17-4,32
(2H, m), 4,48-4,55 (1H, m), 4,97 (2H, s), 7,10-7,16 (2H, m), 7,22-7,26 (2H, m),
7,88 (1H, d, ] = 2,5 Hz), 8,16 (1H, d, J = 2,5 Hz).

MS(ESI) m/z: 375(M+H)".

Budc 2: Axit 1-(4-flobenzyl)-5-[(3-metoxyazetidin-1-yl)cacbonyl]-4-oxo-1,4-
dihydropyridin-3-carboxylic

44mg hop chét néu ¢ d& muc nay thu dugc tir hop chét thu dugc & budc 1
néu trén (63mg) dudi dang nguyén lidu thd bang phan Ung twong tu v6i phan
ung & budce 2 cua vi du 19.

'H-NMR (CDCl;) &: 3,30 (3H, s), 4,00-4,06 (2H, m), 4,20-4,35 (2H, m), 4,43-
4,49 (1H, m), 5,10 (2H, s), 7,13-7,18 (2H, m), 7,27-7,32 (2H, m), 8,10 (1H, d, J
=2,3 Hz), 8,54 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 361(M+H)".
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Buéc 3: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)phenyl]-1-(4-flobenzyl)-5-[(3-metoxyazetidin-1-yl)cacbonyl]-4-
0x0-1,4-dihydropyridin-3-carboxamit
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42mg hop chét néu & d& myc nay thu duoc duéi dang chit rén tir hop chit
thu dugc & bude 2 néu trén (40mg) va hop chét thu duge & budce 1 cla vi dy 64
(43mg) dudi dang nguyén liéu tho bing phan mg twong tu v&i phan (mg & bude
2 cua vi du 47.
'H-NMR (CDCly) &: 3,28-3,34 (4H, m), 3,54-3,84 (5H, m), 3,95-4,09 (3H, m),
4,16-4,20 (2H, m), 4,23-4,63 (5H, m), 5,10 (2H, s), 7,11-7,19 (2H, m), 7,27-7,33
(2H, m), 7,46-7,50 (3H, m), 7,65 (1H, s), 7,72 (1H, s), 7,81-7,86 (2H, m), 7,97
(1H, d, J =2,3 Hz), 8,22 (1H, d,J = 2,3 Hz), 8,65 (1H, d, ] = 2,3 Hz), 12,46 (1H,
s).
MS(ESI) m/z: 694(M+H)".
Vidu 73
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-5-[(3,3-diflopyrolidin-1-yl)cacbonyl]-1-(4-flobenzyl)-4-oxo-1,4-
dihydropyridin-3-carboxamit
Budc 1: Etyl 5-[(3,3-diflopyrolidin-1-yl)cacbonyl]-1-(4-flobenzyl)-4-oxo-1,4-
dihydropyridin-3-carboxylat
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148mg hop chit néu & d& muc nay thu duoc dudi dang hén hop chét dong
phan tir hop chit thu dugc & bude 2 cta vi du 70 (220mg) va 3,3-diflopyrolidin
hydroclorua (148mg) dudi dang nguyén li€u tho bing phan Gng twong tw véi
phan tmg & budc 1 ctua vi du 72.
MS(ESI) m/z: 409(M+H)".
Budce 2: Axit 5-[(3,3-Diflopyrolidin-1-yl)cacbonyl]-1-(4-flobenzyl)-4-oxo-1,4-
dihydropyridin-3-carboxylic

Jos
F F N
Gy
0O 0 O
118mg hop chét néu & d& muc nay thu dugc dudi dang hdn hop dbng phan

tir hop chit thu duoc & budce 1 néu trén (148mg) dudi dang nguyén liéu thd bing
phan Umg tuong tu v4i phan ing & budc 2 cta vi du 19.

MS(ESI) m/z: 381(M+H)".

Budce 3: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-

yl}pyridin-3-yl)phenyl]-5-[(3,3-diflopyrolidin-1-yl)cacbonyl]-1-(4-flobenzyl)-4-
ox0-1,4-dihydropyridin-3-carboxamit
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52mg hop chit néu & d& muc nay thu duoc dudi dang chét rén tir hop chét
thu dugc & budce 2 néu trén (40mg) va hop chét thu duoc & bude 1 cua vi du 64
(41mg) duéi dang nguyén liéu thd bang phan Umg tuong tu véi phan (mg & budce

2 cua vi du 47.
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'H-NMR (DMSO-Dy) &: 3,21-3,93 (13H, m), 4,10-4,15 (2H, m), 5,39 (2H, s),
5,56 (2H, s), 7,25-7,33 (2H, m), 7,47-7,58 (5H, m), 7,75-7,85 (3H, m), 8,07 (1H,
s), 8,20 (1H, d,J =2,3 Hz), 8,35 (1H, d, ] = 2,3 Hz), §,85-8,91 (1H, m).
MS(ESI) m/z: 714(M+H)".

Vidu 74
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)phenyl]-1-(4-flobenzyl)-5-(5-metyl-1,3,4-oxadiazol-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxamit

=
<o, 0

53mg hop chéit néu & d&& muc nay thu duogc dudi dang chét rén tir hop chét
thu dwoc & bude 3 ctia vi du 28 (39mg) va hop chit thu dugc & bude 1 cia vi du
64 (46mg) dudi dang nguyén liéu thd bang phan Ung tuong tu v6i phan ing &
budc 2 cua vi du 47.
'H-NMR (CDCL) &: 2,68 (3H, s), 3,31 (1H, dd, J = 11,5, 10,1 Hz), 3,54-3,63
(1H, m), 3,67-3,85 (4H, m), 3,94-4,03 (1H, m), 4,15-4,20 (2H, m), 4,58 (2H, s),
5,18 (2H, s), 7,13-7,20 (2H, m), 7,29-7,36 (2H, m), 7,46-7,51 (3H, m), 7,65 (1H,
s), 7,71 (1H, s), 7,82-7,88 (2H, m), 8,22 (1H, d, J = 2,3 Hz), 8,38 (1H, d, ] =2,8
Hz), 8,74 (1H, d, J = 2,8 Hz), 12,32 (1H, s).
MS(ESI) m/z: 663(M+H)".
Vidu75
N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl } pyridin-3-
yl)-3-flophenyl]-1-(2-floetyl)-4-oxo-5-phenyl-1,4-dihydropyridin-3-carboxamit
Budc 1: 3-(4-amino-2-flophenyl)-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]- 1H-pyrazol-

4-yl}pyridin-2-amin
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B6 sung nwéc (1,5ml), xesi cacbonat (1730mg) va
tetrakis(triphenylphosphin)paladi (204mg) vao dung dich chira hop chét thu
duogc & budce 1 cia vi du 29 (500mg) va hop chét thu duoc & vi du tham khao 8
(782mg) trong 1,4-dioxan (15ml). H3n hop nay dugc khudy dudi birc xa vi séng
& 100°C trong mdt gid. Sau khi dé& ngudi, dung dich phan tng dugc pha lodng
bing clorofom. L6p hitu co duge rira bing nude va nude mudi va lam kho bang
natri sulfat. Dung méi dugc loc ra duéi &p suét giam, va chit cin duoc tinh ché
bing séc ky cot silica gel [clorofom:metanol = 19:1 (thé tich/thé tich)] dé thu

dugc 450mg hop chét néu & d& muc nay dudi dang chét rén.
MS(ESI) m/z: 370(M+H)".

Budc 2: N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-
yl}pyridin-3-yl)-3-flophenyl]-1-(2-floetyl)-4-oxo-5-phenyl-1,4-dihydropyridin-

3-carboxamit

O
N —
L R E QO o
=N
Ne—s"
O O N
I/
H,N7 N

57mg hop chit néu & d& myc nay thu dugce dudi dang chit rén tir hop chét
thu duge & budce 2 cta vi du 19 (34mg) va hop chét thu dugc & bude 1 néu trén
(53mg) dudi dang nguyén liéu thd bang phan mg tuong tw véi phan tmg & bude

2 cua vi du 47.

'"H-NMR (CDCly) &: 3,26-3,35 (1H, m), 3,53-3,63 (1H, m), 3,67-3,85 (4H, m),
3,94-4,02 (1H, m), 4,15-4,19 (2H, m), 4,25-4,37 (2H, m), 4,49 (2H, s), 4,74-4,91
(2H, m), 7,31-7,37 (1H, m), 7,40-7,52 (5H, m), 7,55-7,61 (3H, m), 7,64 (1H, s),
7,71 (1H, s), 7,88-7,95 (1H, m), 8,26 (1H, d, J = 2,5 Hz), 8,64 (1H, d, ] = 2,5

Hz).
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MS(ESI) m/z: 613(M+H)".
Vidu 76

N-[4-(2-amino-5-{1-[(2S)-1,4-dioxan-2-ylmetyl]-1H-pyrazol-4-yl} pyridin-3-
yl)-3-flophenyl]-1-(4-flobenzyl)-4-ox0-5-(pyrolidin-1-ylcacbonyl)-1,4-
dihydropyridin-3-carboxamit
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28mg hop chit néu & d& muc nay thu duoc dudi dang chét rén tir hop chét
thu dugc & budce 4 cta vi du 26 (38mg) va hop chét thu duoc & bude 1 cta vi du
75 (45mg) du6i dang nguyén liéu thé bang phan Ung tuong tu véi phan tng &
budc 2 cua vi du 47.
'H-NMR (CDCl) &: 1,87-2,03 (4H, m), 3,31 (1H, dd, J = 11,7, 9,9 Hz), 3,42-
3,49 (2H, m), 3,53-3,85 (7H, m), 3,94-4,02 (1H, m), 4,15-4,19 (2H, m), 4,49
(2H, s), 5,10 (2H, s), 7,11-7,19 (2H, m), 7,27-7,38 (3H, m), 7,41-7,46 (1H, m),
7,49 (1H, d, J = 2,3 Hz), 7,64 (1H, s), 7,71 (1H, s), 7,75 (1H, d, J = 2,3 Hz),
7,84-7,91 (1H, m), 8,26 (1H, d, J =2,5 Hz), 8,64 (1H, d, ] =2,5 Hz).
MS(ESI) m/z: 696(M+H)".
Vidu 77
N-[4-(6-amino-2'-metyl-3,4'-bipyridin-5-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
Budc 1: 5-(4-aminophenyl)-2'-metyl-3,4'-bipyridin-6-amin

H,N y
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871mg hop chét néu & dé muc nay thu dwoc dudi dang chét ran tir hop
chit thu dugc & budc 1 cia vi du 1 (2,0g) va 2-metyl-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyridin (1,66g) dudi dang nguyén li€u thod bang phéan
Ung tuong ty vdi phan Uimg & budc 1 cta vi dy 47.
MS(ESI) m/z: 277(M+H)".
Budce 2: N-[4-(6-amino-2'-metyl-3,4'-bipyridin-5-yl)phenyl]-5-(4-flophenyl)-4-
oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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6,5mg hop chit néu & d& muc nay thu duoc dudi dang chit ran tir hop chit
thu dugc & budce 2 ctua vi du 9 (63mg) va hop chét thu dugc & bude 1 néu trén
(50mg) dudi dang nguyén liéu thd bing phan tmg twong tw véi phan ing & bude
3 cuavidu 1.
'H-NMR (CDCl) &: 2,58 (3H, s), 4,50 (2H, q, J = 7,9 Hz), 4,77 (2H, s), 7,14-
7,20 (2H, m), 7,31 (1H, s), 7,45-7,55 (6H, m), 7,63 (1H, d, J = 2,3 Hz), 7,85 (2H,
d, J=38,7 Hz), 8,36 (1H, d, ] = 2,3 Hz), 8,48 (1H, d, J = 5,0 Hz), 8,62 (1H, d, ] =
2,8 Hz), 12,46 (1H, s).
MS(ESI) m/z: 574(M+H)".
Vidu 78
N-[4-(6-amino-2'-metyl-3,4'-bipyridin-5-yl)phenyl]-1-(2-floetyl)-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

(\F
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B& sung nudéc  (0,lml), kali cacbonat (48mg) va
tetrakis(triphenylphosphin)paladi (13mg) vao dung dich chtra hgp chét thu duoc
0 budc 1 cia vi du 43 (6lmg) va 2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin (28mg) trong 1,4-dioxan (1,2ml), va hdn hgp nay
duoc khudy & 100°C trong sau gid. Sau khi dé ngudi, dung dich phan tmg dugc
pha loéng bing clorofom. Lép hitu co dugc rira bang nudc va sau d6 1am kho
bing natri sulfat. Dung mdi dugc loc ra dudi &p sudt giam, va chét can duoc tinh
ché bing séc ky cdt silica gel [clorofom:metanol = 300:1 -> 10:1 (thé tich/thé

tich)] dé thu dwoc 24mg hop chét néu & dé muc nay dudi dang chét rén.
'H-NMR (CDCl;) &: 2,61 (3H, s), 4,24-4,37 (2H, m), 4,74-4,92 (4H, m), 7,13-
7,21 (2H, m), 7,27-7,36 (3H, m), 7,45-7,67 (SH, m), 7,84-7,91 (2H, m), 8,38
(1H,d,J=2,3 Hz), 8,51 (1H, d,J =5,0 Hz), 8,65 (1H, d, J = 2,3 Hz).

MS(ESI) m/z: 538(M+H)".

Vidu 79
N-[4-(6-amino-1'-metyl-1',2',3",6'-tetrahydro-3,4'-bipyridin-5-yl)phenyl]-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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40mg hop chét néu & d& muc nay thu dwoc dudi dang chit rén tir hop chét
thu dugc & budce 1 cua vi du 31 (100mg) va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridin (48mg) dudi dang nguyén li¢u tho

bing phan tng twong ty v&i phan tng & bude 1 cua vi du 62.

'H.NMR (DMSO-Dy) &: 2,26 (3H, s), 2,44-2,46 (2H, m), 2,52-2,54 (2H, m),
2,96-2,98 (2H, m), 5,25-5,30 (2H, m), 5,63 (2H, br s), 6,03 (1H, br s), 7,30-7,34
(2H, m), 7,39 (1H, d, J = 2,3 Hz), 7,47 (2H, d, J = 8,6 Hz), 7,66-7,69 (2H, m),
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7,80 (2H, d, J = 8,6 Hz), 8,03 (1H, d, J = 2,3 Hz), 8,28 (1H, d, J = 2,3 Hz), 8,87
(1H, d,J =2,3 Hz).

MS(ESI) m/z: 578(M+H)".
Vi du 80

N-[4-(1'-Axetyl-6-amino-1',2',3',6'-tetrahydro-3,4'-bipyridin-5-yl)phenyl]-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1 : tert-butyl 6-amino-5-[4-({[5-(4-flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-yl]cacbonyl }amino)phenyl]-3',6'-dihydro-3,4'-bipyridin-
1'(2'H)-carboxylat
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300mg hop chét néu & d& muc nay thu dugc dudi dang chit rén tir hop
chét thu duoc & bude 1 cia vi du 31 (500mg) va tert-butyl 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-3,6-dihydropyridin-1(2H)-carboxylat (302mg) dudi
dang nguyén liéu thd bang phan mg twong tu véi phan tmg & bude 1 cta vi du
62.
MS(ESI) m/z: 664(M+H)".

Budc 2: N-[4-(6-amino-1',2",3",6'-tetrahydro-3,4'-bipyridin-5-yl)phenyl]-5-(4-
flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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B6 sung nho giot dung dich axit clohydric 4N trong dioxan (1,1ml) véo
dung dich chtra hop chét thu dugce & bude 1 néu trén (300mg) trong diclometan
(5ml) trong khi 1am lanh bang nuéc da, va sau d6 hdn hop dugc khudy & nhiét
do6 trong phong trong nam ngay. Dung moi dugc loc ra dudi ap sudt giam dé thu

dwoc 300mg hydroclorua hop chit néu & d& muc nay duéi dang chét ran.
MS(ESI) m/z: 564(M+H)".

Budc 3: N-[4-(1'-Axetyl-6-amino-1',2',3',6'-tetrahydro-3,4'-bipyridin-5-
yl)phenyl]-5-(4-flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxamit

F
FFkF
N 0
feans a
F o o @Iﬁ/@
HNT N7

Bb sung nho giot trietylamin (32 pl) va axetic anhydrit (12 pl) vao dung

dich chtra hop chit thu dugc & budc 2 néu trén (75mg) trong DMF (3ml) trong
khi 1am lanh bing nuéc d4, va hdn hop nay dugc khudy & nhiét do trong phong.
Dung méi dugc loc ra dudi ép suét giam, va chét can thu duge duogc tinh ché
bing pha ngugc HPLC [axetonitril:nudc:axit formic] va sau d6 dugc tinh ché
bing sic ky cot silica gel (NH) [clorofom:metanol = 99:1 -> 9:1 (thé tich/thé
tich)]. Ngoai ra, san phim tinh ché tho thu dugce duoc két tinh tir etyl axetat dé
thu duge 35mg hop chit néu & d& muc ndy dudi dang chét ran.
'H-NMR (DMSO-Dy) &: 2,02-2,06 (3H, m), 3,33-3,37 (2H, m), 3,59-3,65 (2H,
m), 4,04-4,11 (2H, m), 5,25-5,30 (2H, m), 5,68 (2H, s), 6,06 (1H, s), 7,30-7,34
(2H, m), 7,42 (1H, dd, J = 8,0, 2,3 Hz), 7,48 (2H, d, J = 8,6 Hz), 7,66-7,69 (2H,
m), 7,80 (2H, d, J = 8,6 Hz), 8,05 (1H, dd, J = 8,0, 2,3 Hz), 8,28 (1H, d,J = 2,3
Hz), 8,87 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 606(M+H)".
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Vi du 81
N-{4-[5-(8-Axetyl-8-azabixyclo[3,2,1]oct-2-en-3-yl)-2-aminopyridin-3-
yl]phenyl}-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit
Budc 1: tert-butyl 3-{6-amino-5-[4-({[1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-
dihydropyridin-3-yl]cacbonyl }amino)phenyl]pyridin-3-yl}-8-
azabixyclo[3,2,1]oct-2-en-8-carboxylat

Y
N
0
| I H
N oo
. o o |\&4\
~
HN" N

152mg hop chat néu & d& muc nay thu dugc dudi dang chét ran using hop
chét thu duoc & bude 1 cia vi du 43 (150mg) va tert-butyl 3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-8-azabixyclo[3,2,1]oct-2-ene-8-carboxylat ~ (105mg)
bing phan tmg tuong tu véi phan tmg & budc 1 ciia vi du 62.
MS(ESI) m/z: 654(M+H)".
Budc 2: N-{4-[2-amino-5-(8-azabixyclo[3,2,1]oct-2-en-3-yl)pyridin-3-
yl]phenyl}-1-(2-floetyl)-5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

i

77mg hop chét néu & d& muc nay thu duoc dudi dang chit ran tir hop chét
thu dugc & bude 1 néu trén (152mg) dudi dang nguyén lidu thd bang phan tGng

tuong ty voi phan img & bude 2 cia vi du 62.
MS(ESI) m/z: 554(M+H)".

Budc 3: N-{4-[5-(8-Axetyl-8-azabixyclo[3,2,1]oct-2-en-3-yl)-2-aminopyridin-3-
yl]phenyl}-1-(2-floetyl)-5-(4-flophenyl)-4-ox0-1,4-dihydropyridin-3-carboxamit
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65mg hop chit néu & dé& muc nay thu dugc dudi dang chét rin tir hop chit
thu dugc & bude 2 néu trén (77mg) dudi dang nguyén lidu thd bing phan tng

tuong tu véi phan img & budce 3 cua vi du 80.

'"H-NMR (DMSO-Dy) &: 1,62-1,88 (2H, m), 1,99-2,00 (3H, m), 2,19-2,40 (2H,
m), 2,84-2,95 (1H, m), 3,30-3,32 (1H, m), 4,42-4,73 (4H, m), 4,78-4,93 (2H, m),
5,68-5,69 (2H, m), 6,38-6,43 (1H, m), 7,28-7,33 (2H, m), 7,37-7,38 (1H, m),
7,45 (2H, d,J = 8,6 Hz), 7,72-7,76 (2H, m), 7,80 (2H, d, J = 8,6 Hz), 8,00 (1H, t,
J=2,3Hz), 8,23 (1H, d, ] =2,3 Hz), 8,77 (1H, d, ] = 2,3 Hz).

MS(ESI) m/z: 596(M+H)".

Vi du 82
N-[4-(2-amino-4-metoxypyridin-3-yl)phenyl]-5-(4-flophenyl)-4-oxo0-1-(2,2,2-
trifloetyl)-1,4-dihydropyridin-3-carboxamit

F

x

N
(K /
o)

. O O N
L

H,NT N

B6 sung COMU (391mg) va DIPEA (159 pl) vao dung dich chira hop chit
thu dugc & budc 2 cia vi du 9 (216mg) trong DMF (2ml) & nhiét d§ trong phong.
Hon hop phéan tng duoc khudy & nhiét d6 trong phong trong 15 phut. B sung 4-
(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (100mg) vao hdn hop phan
mg & nhiét d6 trong phong. Hon hop phan tng dugc khudy ¢ 50°C qua dém.
Hdn hop phan tng sau d6 duoc khudy & 80°C trong hai ngdy. Nudc duoc bd

sung vao hdn hop phan tmg, sau d6 chiét bing etyl axetat. L6p hiru co duge lam
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khd bang natri sulfat va loc, va chét loc sau d6 dugc c6 dudi &p suét giam. Chét
can dugc tinh ché bang séic ky cot silica gel [hexan:etyl axetat = 1:1 -> 1:3 >
0:100 (thé tich/thé tich)], va chét rira giai dugc c6 dusi 4p suat giam. BO sung 3-
iodo-4-metoxypyridin-2-amin (47mg), tetrakis(triphenylphosphin)paladi (14mg)
va kali cacbonat (52mg) vao dung dich chira mot phan chét diu thu dugc (65mg)
trong dioxan (3ml) va nude (0,3ml) & nhiét do trong phong. Hon hop phan tmg
dugc khudy & 100°C qua dém, quay tré lai nhiét do trong phong va dugc pha
lofing bang céch bd sung etyl axetat. Sau khi tinh ché bing sic ky cot silica gel
(NH) [dugc phét trién bang etyl axetat], chét rira giai duoc ¢6 dudi ap suét giam.
Chét c3n dugc tinh ché bang pha ngwoc HPLC [axetonitril:nudc:axit formic] dé

thu duge 5,6mg hop chit néu & dé myc nay du6i dang chét rin.

'"H-NMR (CDCLy) &: 3,76 (3H, s), 4,50 (2H, q, J = 7,9 Hz), 4,69 (2H, s), 6,40
(1H, d, J = 6,0 Hz), 7,10-7,34 (4H, m), 7,49-7,56 (3H, m), 7,82-7,84 (2H, m),
7,96 (1H, d, T = 6,0 Hz), 8,63 (1H, d, J = 2,3 Hz), 12,40 (1H, s).

MS(EST) m/z: 513(M+H)'".
Vi du 83

N-[4-(2-amino-4-metoxypyridin-3-yl)phenyl]-1-(2-floetyl)-5-(4-flophenyl)-4-
ox0-1,4-dihydropyridin-3-carboxamit

Budce 1: 3-(4-aminophenyl)-4-metoxypyridin-2-amin

H,N O/

X

/

H,N" N

3-iodo-4-metoxypyridin-2-amin  (350mg), 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (322mg), san phim cong [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (81mg) va xesi
florua (580mg) dugc tao huyén phi trong metanol (5,0ml), va huyén phti nay
duoc gia nhiét dudi didu kién hdi luu & 80°C trong 19 gid. Sau khi dé ngudi,

dung dich nudc amoni clorua bdo hoa dugc bo sung vao, va 16p hitu co duge
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chiét bing etyl axetat va 1am kho bing natri sulfat. Dung méi dugc loc ra dudi
4p sudt giam, va chit cin dwoc tinh ché bing sic ky cot silica gel [etyl
axetat:diclometan:metanol = 5:5:1 (thé tich/thé tich)] d& thu duogc 245mg hop
chét néu & d& muc nay dudi dang chét ran.

MS(ESI) m/z: 216(M+H)".

Budc 2: N-[4-(2-amino-4-metoxypyridin-3-yl)phenyl]-1-(2-floetyl)-5-(4-
flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxamit

(F
N
Ly
OMe
F O O x
-
H,N" N

69mg hop chét néu & d& muc nay thu duge dudi dang chét rén tir hop chit
thu duge & budc 2 cia vi du 8 (40mg) va hop chét thu duoc & bude 1 néu trén
(34mg) dudi dang nguyén liéu thé bing phan tmg tuong ty véi phan tmg & bude
2 cua vi du 47.
'H-NMR (CDCls) &: 3,75 (3H, s), 4,24-4,38 (4H, m), 4,73-4,91 (2H, m), 6,39
(1H, d, J = 6,0 Hz), 7,14-7,20 (2H, m), 7,29-7,35 (2H, m), 7,53-7,60 (3H, m),
7,81-7,87 (2H, m), 7,99 (1H, d, J = 6,0 Hz), 8,64 (1H, d, J = 2,8 Hz).
MS(ESI) m/z: 477(M+H)".
Vi du 84
N-[4-(2-amino-4-metoxypyridin-3-yl)phenyl]-1-(4-flobenzyl)-4-oxo0-5-
(pyrolidin-1-ylcacbonyl)-1,4-dihydropyridin-3-carboxamit
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36mg hop chit néu & d&& muc nay thu dugc dudi dang chit rén tir hop chét
thu dugc & bude 4 cua vi du 26 (38mg) va hop chit thu duge & bude 1 clia vi dy
83 (26mg) dudi dang nguyén li€u tho bing phan Umg twong tw v6i phan ung &

budc 2 cua vi du 47.

'H-NMR (CDClL) 8: 1,87-2,03 (4H, m), 3,41-3,67 (4H, m), 3,75 (3H, s), 4,33
(2H, s), 5,08 (2H, s), 6,39 (1H, d, J = 6,0 Hz), 7,11-7,18 (2H, m), 7,27-7,35 (4H,
m), 7,74 (1H, d, J = 2,8 Hz), 7,79-7,84 (2H, m), 8,00 (1H, d, J = 6,0 Hz), 8,65
(1H, d, T = 2,8 Hz), 12,40 (1H, s).

MS(ESI) m/z: 542(M+H)".

Vi du 85
N-[4-(2-amino-4-metoxypyridin-3-yl)-3-flophenyl]-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: 3-(4-amino-2-flophenyl)-4-metoxypyridin-2-amin

H,N F o

| X
HN" N7
146mg hop chit néu & d&& muyc nay thu duoc duédi dang chét rén tir 3-iodo-
4-metoxypyridin-2-ylamin (250mg) va 4-amino-2-floaxit phenylboronic pinacol
este (261mg) dudi dang nguyén liéu tho bang phan (g twong tu véi phan ing &

budce 1 cta vi du 83.
MS(ESI) m/z: 234(M+H)".

Budc 2: N-[4-(2-amino-4-metoxypyridin-3-yl)-3-flophenyl]-5-(4-flophenyl)-4-
oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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66mg hop chit néu & d& muc nay thu duoc duéi dang chét rén tir hop chét
thu dugc & bude 2 cta vi du 9 (75mg) va hop chét thu duoc & bude 1 néu trén
(55mg) dudi dang nguyén lidu thd bang phan img tuong tu véi phan ing & budc

3cuavidul.

'H-NMR (CDCL) &: 3,77 (3H, s), 4,31 (2H, s), 4,51 (2H, q, ] = 7,9 Hz), 6,37-
6,41 (1H, m), 7,15-7,35 (3H, m), 7,39-7,46 (1H, m), 7,49-7,59 (3H, m), 7,82-
7,88 (1H, m), 8,02-8,05 (1H, m), 8,60-8,64 (1H, m), 12,5 (1H, s).

MS(ESI) m/z: 531(M+H)".

Vidu 86
N-[4-(4-amino-6-metoxypyrimidin-5-yl)phenyl]-5-(4-flophenyl)-4-oxo-1-(2,2,2-
trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: 5-(4-aminophenyl)-6-metoxypyrimidin-4-amin

H,N ~

121mg hop chét néu & d& muc ndy thu dugc duési dang chét rén tir 5-
bromo-6-metoxypyrimidin-4-amin (242mg) va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (200mg) duéi dang nguyén liéu thé bang phan tng

tuong ty véi phan g & bude 2 cua vi du 1.
MS(ESI) m/z: 217(M+H)".

Budc 2: N-[4-(4-amino-6-metoxypyrimidin-5-yl)phenyl]-5-(4-flophenyl)-4-oxo-

1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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15mg hop chit néu & d& muc nay thu dugc dudi dang chét ran tir hop chét
thu duogc & budc 2 cua vi du 9 (60mg) va hop chét thu duoc & bude 1 néu trén
(45mg) dudi dang nguyén lidu thd bang phan tng twong tu v&i phan tng & budc
2 cua vi du 47.
'H-NMR (CDCl5) &: 3,89 (3H, s), 4,51 (2H, q, J = 7,8 Hz), 4,72 (2H, s), 7,16-
7,20 (2H, m), 7,34 (2H, d, J = 8,7 Hz), 7,49-7,58 (3H, m), 7,83 (2H, d, J = 8,3
Hz), 8,27 (1H, s), 8,63 (1H, d, ] = 2,8 Hz), 12,42 (1H, s).
MS(ESI) m/z: 514(M+H)".
Vidu 87
N-[2'-amino-5'-(3,4-dimetoxyphenyl)-2,3'-bipyridin-5-y1]-5-(4-flophenyl)-4-
oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: 5-bromo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amin

N-bromosucxinimit (255mg) dugc bd sung vao dung dich chira 3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amin (300mg) trong DMF (6,8ml)
& nhiét d6 trong phong, va hdn hop nay dugc khudy trong bdn giv. Bd sung
nude va gom chét rin két tha bing cach loc dé thu duoc 210mg hop chat néu &

dé muc nay.

'"H-NMR (CDCL) &: 1,31 (12H, s), 5,42 (2H, s), 7,88 (1H, d, J = 2,93 Hz), 8,10
(1H, d, T = 2,93 Hz).

Budc 2: 5'-bromo-2,3'-bipyridin-2',5-diamin
-186-



26675

HNTN

B6 sung tetrakis(triphenylphosphin)paladi (41mg), 6-iodopyridin-3-amin
(216mg) va kali cacbonat (291mg) vao dung dich chira hop chit thu dugc &
budce 1 néu trén (210mg) trong dioxan (3,5ml) va nude (0,3ml), va hon hop nay
duogc khudy & 80°C trong bdn gid. Dung dich phan tmg dugc khudy tiép & 90°C
trong bon gid va sau d6 pha lodng véi etyl axetat. Lép hitu co duge ria béng
nuée va nude mudi. Sau khi 1am khé bing natri sulfat, dung mdi duoc loc ra
dudi 4p sudt giam, va chét cin dugc tinh ché bing sic ky cot silica gel [n-
hexan:etyl axetat = 19:1 -> 1:1 (thé tich/thé tich)] dé thu duoc 136mg hop chét

néu ¢ dé muc nay dudi dang chat ran.

'H-NMR (CDCly) §: 3,83 (2H, 5), 6,64 (2H, s), 7,10 (1H, dd, J = 8,54, 3,05 Hz),
7,45-7,51 (1H, m), 7,78-7,83 (1H, m), 8,03-8,12 (2H, m).

MS (ESI) m/z :265(M+H)".

Budce 3: N-(2'-amino-5'-bromo-2,3'-bipyridin-5-yl)-5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

rN P H =
CF, o] N| B
I —
HN"N

179mg hop chit néu & d& muc nay thu duoc tir hop chét thu duoc & bude 2
cta vi du 9 (140mg) va hop chét thu dugc & bude 2 néu trén (130mg) duéi dang
nguyén liéu thé bang phan tmg twong tu véi phan tmg & budc 1 ctia vi du 31.
'H-NMR (DMSO-Dy) &: 5,23-5,33 (2H, m), 7,29-7,37 (2H, m), 7,58 (2H, s),
7,65-7,72 (2H, m), 8,03-8,09 (2H, m), 8,17 (1H, d, J = 2,44 Hz), 8,28-8,35 (2H,
m), 8,88-8,92 (1H, m), 8,97 (1H, d, ] =2,44 Hz), 12,85 (1H, s).

MS (ESI) m/z :562(M+H)".
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Budc 4: N-[2'-amino-5'-(3,4-dimetoxyphenyl)-2,3'-bipyridin-5-yl1]-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

38mg hop chét néu & dé muc nay thu duoc dudi dang chét rén tir hop chit
thu dugc & budc 3 néu trén (95mg) va axit 3,4-dimetoxyphenylboronic (37mg)
duéi dang nguyén lidu thd biang phan tmg tuong ty voi phan ing & budc 2 cla vi
du 31.

"H-NMR (CDCl;) §: 3,91 (3H, s), 3,94 3H, s), 4,50 (2H, q, J = 7,65 Hz), 6,58-
6,73 (2H, m), 6,93 (1H, d, J = 8,30 Hz), 7,01-7,10 (2H, m), 7,13-7,20 (2H, m),
7,48-7,55 (3H, m), 7,73-7,78 (1H, m), 7,94-7,98 (1H, m), 8,26-8,32 (2H, m),
8,59-8,63 (11, m), 8,92 (1H, d, J = 2,44 Hz), 12,58 (1H, s).

MS (ESI) m/z :620(M+H)".
Vi du 88

N-{4-[2-amino-5-(3-hydroxy-4-metoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

F

= o
H
N~ N [ONG
Crl:3 (o] OH
HNT N7
58mg hop chit néu ¢ d&& muc nay thu duogc tir hop chét thu dugc & bude 1
cia vi du 31 (95mg) va 2-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenol (51mg) dudi dang nguyén liéu thé bing phan tmg tuong tw véi phan

ung & budc 2 cua vi du 31.
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'H-NMR (CDCLy) &: 3,93 (3H, s), 4,51 (2H, q, J = 7,53 Hz), 4,57-4,66 (2H, m),
5,70 (1H, s), 6,88-6,93 (1H, m), 7,00-7,05 (1H, m), 7,11-7,22 (3H, m), 7,46-7,59
(6H, m), 7,81-7,88 (2H, m), 8,27 (1H, d, J = 2,44 Hz), 8,64 (1H, d, J = 2,44 Hz),
12,45 (1H, s).

MS (ESI) m/z:605(M+H)".
Vi du 89

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flo-3-
bromophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

Budc 1: Etyl 4-(3-bromo-4-flophenyl)-3-oxobutanoat
Br o™

Magié clorua (3,7g) duoc bd sung vao huyén pht chira mudi kali cia axit
3-etoxy-3-oxopropanoic (5,5g) trong THF (100ml), va hdn hop nay duoc khudy
& nhiét d6 trong phong trong 2,5 gid (dung dich phéan tmg 1). G mét binh khac,
bd sung timg phan nhé cacbonyldiimidazol (4,2g) vao dung dich chira axit 2-(3-
bromo-4-flophenyl) axetic (5g) trong THF (50ml) & nhiét do trong phong, va
hdn hop nay duoc khudy trong 30 phut (dung dich phan tmg 2). Dung dich phan
mg 2 dugc bd sung vao dung dich phan tmg 1 & nhiét d6 trong phong, va hdn
hop nay dugc khudy & 60°C trong ba gid. Axit clohydric (dung dich nuéc IN,
200ml) dugc bd sung vao, sau d6 chiét bing etyl axetat. Lép hitu co thu duoc
dugce rira 1an luot bang nudc, dung dich nudc natri bicacbonat bdo hoa va nudc

muoi va sau d6 lam kho bang natri sulfat khan. Dung méi dugc loc ra dudi ap

suat giam dé thu dugc 7g hop chét néu & d& muc nay dudi dang chét dau.
MS(ESD)m/z:305(M+H)".
Budce 2: Etyl 5-(3-bromo-4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

F

Br o
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1,3,5-triazin (2,1g) va natri etoxit (dung dich 20% trong etanol, 9,4ml)
dugce bd sung vao dung dich chira hop chét thu dugc & bude 1 néu trén (7g)
trong etanol (70ml), va hdn hop nay duoc khudy & 85°C trong nim gid. Dung
dich phan tng duoc loc ra dudi ap sudt giam, va chét cin pha logng véi nude va
sau d6 trung hoa bang cach bd sung axit clohydric (dung dich 1N). Gom chét rin
két taa béng cach loc va dugc rira 1an luot béng nudc va etyl axetat dé thu duoc
5,4g hop chét néu & d& muyc nay dudi dang chét ran.
MS(ESDm/z:342(M+H)".
Budc 3: Etyl 5-(3-bromo-4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-
dihydropyridin-3-carboxylat

F

Br o

6,0g hop chét néu & d& muc nay thu dugc dudi dang chit dau tir hop chét
thu dugc & bude 2 néu trén (5,4g) va 2,2,2-trifloetyl triflometansulfonat (5,2g)
duéi dang nguyén liéu thd biang phan tng twong ty voi phan Gng & budc 1 cla vi
du 20.
MS(ESDm/z:424(M+H)".

Budc 4 axit 5-(3-bromo-4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-
dihydropyridin-3-carboxylic

5,3g hop chét néu & d& muc nay thu dugc dudi dang chét rin tir hop chit
thu dugc & bude 3 néu trén (6,0g) dudi dang nguyén liéu thd bing phan tng

tuong tu vai phan g & budce 2 cta vi du 20.

MS(ESDm/z:396(M+H)".
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Budce 5: N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flo-3-
bromophenyl)-4-oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

F
Br.

o
z H
AN o_
CF3 o O/
P
HoN" N

2,5g hop chit néu & d& muc nay thu duoc dudi dang chét rén tir hop chét
thu dugc & budc 4 néu trén (1,6g) va hop chét thu duoc ¢ bude 2 cua vi du 1
(1,6g) dudi dang nguyén lidu tho bang phan tmg tuong tu véi phan tmg & budc 3
cua vi du 20.
'H-NMR (CDCl;) &: 3,92 (3H, s), 3,94 (3H, s), 4,50-4,62 (4H, m), 6,93-6,95
(1H, m), 7,04 (1H, d, J = 1,8 Hz), 7,09 (1H, d, J = 8,5 Hz), 7,22-7,26 (1H, m),
7,49-7,53 (4H, m), 7,57 (1H, d, J = 2,4 Hz), 7,78 (1H, dd, J = 6,7, 1,8 Hz), 7,85
(2H, d, J=8,5 Hz), 8,28 (1H, d, J = 2,4 Hz), 8,65 (1H, d, J = 2,4 Hz), 12,37 (1H,
S).
MS (ESI); m/z: 699 [M+H]+.
Vi du tham khao 1

Etyl 5-(2-flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxylat

Dung dich chia natri etoxit trong etanol (20%, 1270 pl) duoc bd sung vao
dung dich chira etyl 4-(2-flophenyl)-3-oxobutanoat (697mg) va 1,3,5-triazin
(277mg) trong etanol (8,0ml) & nhiét do trong phong, va hdén hop nay duoc
khudy & 85°C trong bdn gid. Dung méi duge loc ra dudi ap suét giam, sau do

pha logng véi nuée. BS sung dung dich nuée axit clohydric 1N, va gom chét rin
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két tia bang cach loc va rira bang etyl axetat dé thu dugc 406mg hop chit néu &

dé muc nay dudi dang chat ran.

'"H-NMR (DMSO-Dy) &: 1,25 3H, t, J = 7,20 Hz), 4,19 (2H, q, J = 7,20 Hz),
7,18-7,25 (2H, m), 7,36-7,42 (2H, m), 7,81 (1H, s), 8,25 (1H, s).

Vi du tham khao 2

Etyl 5-(3-flophenyl)-4-ox0-1,4-dihydropyridin-3-carboxylat

2,97g hop chit néu & d& muc nay thu dugc dudi dang chét rin tir etyl este
cta axit 4-(3-flo-phenyl)-3-oxobutyric (4,40g) va 1,3,5-triazin (1,75g) bang
phan Umg tuong tu véi phan Uimg & vi du tham khéo 1.
'H-NMR (DMSO-Dy) 8: 1,26 3H, t, J = 7,1 Hz), 4,19 (2H, q, ] = 7,1 Hz), 7,10-
7,19 (1H, m), 7,38-7,55 (3H, m), 7,89-7,96 (1H, m), 8,16-8,23 (1H, m), 12,0
(1H, br s).
MS(ESI) m/z: 262(M+H)"
Vi du tham khao 3

Etyl 5-(4-metylphenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

1,86g hop chat néu ¢ d&& muyc nay thu duge dudi dang chit rén tir etyl este
ctia axit 4-(4-metylphenyl)-3-oxobutyric (2,97g) va 1,3,5-triazin (1,20g) bang

phan Umg tuong tu véi phan tmg & vi du tham khdéo 1.

'H-NMR (DMSO-Dy) &: 1,26 (3H, t, J = 7,1 Hz), 2,32 (3H, s), 4,19 (2H, q, J =
7,1 Hz), 7,16-7,21 (2H, m), 7,46-7,50 (2H, m), 7,79 (1H, br s), 8,17 (1H, br s),
11,9 (1H, br s).
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MS(ESI) m/z: 258(M+H)"
Vi du tham khao 4
Etyl 5-(4-clophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

Cl

1,87g hop chét néu & d& muc nay thu dugce dudi dang chét ran tir etyl este
cta axit 4-(4-clophenyl)-3-oxobutyric (2,97g) va 1,3,5-triazin (1,10g) bing phan

Ung tuong ty véi phan ing & vi du tham khéo 1.
MS(ESI) m/z: 278(M+H)"
Vi du tham khao 5

Etyl 5-metyl-4-oxo0-1,4-dihydropyridin-3-carboxylat

H
N
%‘J
~
O O

928mg hop chét néu & d& muc nay thu dugc dudi dang chit rén tir etyl 3-
oxopentanoat (1,4ml) va 1,3,5-triazin (930mg) bing phan tng twong tir v6i phan

ung & vi du tham khéo 1.

'"H-NMR (DMSO-Dy) &: 1,24 (3H, t, ] = 7,1 Hz), 1,84 (3H, s), 4,16 (2H, q,J =
7,2 Hz), 7,61 (1H, s), 8,15 (1H, d, J = 3,2 Hz), 11,58 (1H, s).

Vi du tham khéo 6

Etyl 5-metoxy-4-oxo-1,4-dihydropyridin-3-carboxylat
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92mg hop chét néu ¢ dé muc nay thu dugc dudi dang chét rén tir etyl 4-
metoxy-3-oxobutanoat (1,3ml) va 1,3,5-triazin (920mg) bang phan mg twong tu

v6i phan ing & vi du tham khéo 1.

'H-NMR (DMSO-Dy) §: 1,24 (3H, t, J = 7,1 Hz), 3,66 (3H, s), 4,17 (2H, q, J =
7,2 Hz), 7,35 (1H, s), 8,10 (1H, s), 11,67 (1H, s).

Vi du tham khao 7

2-(4-{[(2R)-1,4-dioxan-2-ylJmetoxy}-3-metoxyphenyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

o™

O-g o~

2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol  (10,2g),
(2R)-1,4-dioxan-2-ylmetyl metansulfonat (8,0g) va kali cacbonat (11,2g) dugc
tao huyén phu trong DMF (200ml), va huyén phi ndy duoc khudy & 90°C trong
16 gio. Sau khi d& nguoi, chat khong hoa tan bi loai b va dung méi dugce loc ra
duéi 4p sudt giam. Chét cin duge tinh ché bing sic ky cot silica gel [hexan:etyl

axetat = 2:1 (thé tich/thé tich)] dé thu dwoc 14,3g hop chit néu & dé muc nay.
MS(ESI) m/z: 351(M+H)"
Vi du tham khao 8

1-[(2S)-1,4-dioxan-2-ylmetyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol

N

7 \N/'"'., o
0-8 (o
7$<°
4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (2,5g) dugc bd
sung vao huyén phu chira xesi cacbonat (2,50g) trong 1,4-dioxan (30ml). Sau

khi khudy, bd sung (2R)-1,4-dioxan-2-ylmetyl metansulfonat (2,78g) va hdn hop
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ndy dugc khudy & 90°C trong bdn gid. Sau khi ¢ ngudi, dung dich phan tng
duoc loc, va chit loc dugc cd. Chét can duoc tinh ché béng sic ky cot silica gel
[clorofom:metanol = 19:1 (thé tich/thé tich)] dé thu dugc 3,79g hop chét néu &
dé muc nay.

MS(ESI) m/z: 295(M+H)"

Vi du tham khao 9

Metyl 5-(4-flophenyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

Thionyl clorua (0,8ml) dugc bd sung vao huyén phu chira axit 5-(4-
flophenyl)-4-oxo0-1,4-dihydropyridin-3-carboxylic (400mg) trong metanol (9ml)
& 0°C. Hon hop phan tng duoc khudy & 70°C qua dém. Hon hop phan ting dugc
dua tr lai nhiét do trong phong va dugc cd dudi 4p sudt giam. Chéat cin thu
dugc dugce rira bing natri bicacbonat nue bdo hoa va nude va sau d6 ngoai ra
rira bang dietyl éte dé thu duoc 304mg hop chét néu & dé& muc nay dudi dang
chét rén.

'H-NMR (DMSO-Dy) &: 3,72 (3H, s), 7,17-7,24 (2H, m), 7,61-7,65 (2H, m),
7,85 (1H, s), 8,21 (1H, s), 11,96 (1H, s).

MS(ESDm/z:248(M+H)".

Trong cac vi du v€ sang ché, dit liéu nhicu xa tia X dugc do bang céach su

dung dung cu va céc diéu kién do dudi day.
Nha san xuét dung cu: Rigaku Co., Ltd.
Dung cu: RINT TTR-III

Ngudn birc xa: birc xa Cu-Ko

D6 dai buéc séng (A): 1,54

Dung cu do: may dém do nhay
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Hé thdng quang: phuong phap chum song song

Pién thé trong dng (kV): 50

Dong dién trong 6ng (mA): 300

Pham vi quét 20 (d6): 2 dén 40

Budc mau (d6): 0,02

Tbc d6 quét (d6/phut): 20 hozc 2

Vit gitt mau: vat gitt mau khong phan xa

Vidu 90
N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua

B& sung axetonitril (383pul), dung dich nuéc axit clohydric 5,788mol/l
(5,67ul, 1,05 duong lugng) va nudc (4,15ul) vao N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit (19,64mg, 31,75umol) & nhiét d6 trong phong.
Sau khi khudy & 40°C trong khoang 24 gid, gom chat rin két tia bing cach loc.
Sau d6, chit rén nay duoc 1am khé & nhiét d6 trong phong dé thu dwoc hop chét
néu & dé muc nay (12,42mg). Hiéu suit: 60%.

Déi v6i nhibu xa bot tia X (CuKa, A = 1,54 A, téc d6 quét = 20°/phut) cua
cac tinh thé thu dugc, miu nhidu xa duge thé hién & FIG.1, va cac dinh c6
cuong do tuong dbi 13 28 hodc nhiéu hon dya trén cudng do dinh cuc dai 1a 100
& FIG.1 duogc thé hién & bang 1.
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Bang 1
) Cuong , Cuong
S0l 20 | wisdd w‘ﬁg 20 20 | wisbd tui?lg
doi doi
1 7,44 11,87 31 9 23,02 3,86 34
2 10,00 8,84 28 10 23,70 3,75 92
3 13,48 6,56 42 11 24,54 3,62 37
4 14,86 5,96 37 12 25,92 3,43 28
5 16,10 5,50 32 13 28,46 3,13 32
6 19,30 4,60 40
7 20,30 4,37 100
8 22,62 3,93 37
Vidu91

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl )-4-

oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

Hop chét cia bude 3 cua vi du 9 (15,7g) duoc tao huyén phi trong etanol
(50ml), va axit clohydric 4N-dioxan (12,69ml) duoc bd sung vao & nhiét do
trong phong. Sau khi khudy & nhiét d6 trong phong, dung méi duoc loc ra duéi
ap sut giam. Chét cin dugc tao huyéh pht trong axetonitril, va huyén phu nay
duoc khqu qua dém. Chét ran thu duogc bz‘?lng cach loc, va chét rin sau dé duoc
tao huyén phu trong hexan, sau d6 dugc khudy trong ba ngay. Chét rén thu dugc
bing cach loc va sau d6 1am kho duéi 4p sudt giam dé thu duoc 15,7g hop chét

néu & dé muc ndy dudi dang chit ran.
MS(ESDm/z:619(M+H)".
Phén tich nguyén t6 d6i v6i C33Hy6F4N,O4 1HCI-1,75H,0

Theo ly thuyét: C, 57,73; H, 4,33; F, 11,06; N, 8,16; Cl, 5,16.
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Theo thuc nghiém: C, 57,71; H, 4,15; F, 11,89; N, 8,18; Cl, 5,12.

Pbi v&i nhiéu xa bot tia X (CuKa, A=1,54 A, tdc d6 quét = 2°/phut), mau
nhidu xa dugc thé hién & FIG.2, va cac dinh c6 cudng d6 tuong db6i 14 31 hoic

nhiéu hon dua trén cudng d6 dinh cuc dai 1a 100 & FIG.2 dugc thé hién & bang 2.

Bang 2
’ Cuong ) Cuong |
202 | uisd tui?lg 20| 20 | uiséd w‘i’ig
doi doi
1 4,32 20,44 52 7 20,54 4,32 64
2 9,10 9,71 100 8 20,70 4,29 76
3 15,52 5,70 41 9 23,54 3,78 82
4 18,32 4,84 40 10 24,14 3,68 80
5 18,54 4,78 41 11 25,34 3,51 47
6 19,22 4,61 43 12 27,02 3,30 42
Vidu92

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua hydrat

B6 sung nudc (36ml) va dung dich nude axit clohydric 1,004mol/l chira
(3,54ml, 1,10 duong luong) duoc bd sung vao N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit (2,00g, 3,23mmol) & nhiét dd trong phong.
Hon hop nay dugc khudy & 40°C trong sdu ngdy va sau d6 duoc khudy & nhiét
d6 trong phong trong 30 phtt. Gom chét rin két tia bing cach loc va 1am khé &
nhiét do trong phong. Bb sung nudc (38ml) va dung dich nude axit clohydric
1,004mol/l (1,61ml, 0,50 duong lugng) vao chét rin thu dugc & nhiét do trong
phong. Hn hop nay duoc khudy & 40°C trong khoang 12 gid va sau d6 dugc
khudy & nhiét d6 trong phong trong 30 phit. Gom chét rin két tia bang cach loc
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va sau d6 1am kho duéi 4p suét giam & nhiét d6 trong phong trong ba gidy dé thu

duoc hop chét néu & d& muc nay (2,19g). Hiéu suét: 100%.

Dbi v6i nhidu xa bot tia X (CuKa, A = 1,54 A, tée d6 quét = 2°/phit) clia
cac tinh thé thu duoc, miu nhidu xa dugc thé hién & FIG.3, va cac dinh c6
cuong dg tuong d6i 1a 51 hodc nhiéu hon dua trén cudng d6 dinh cuc dai 1a 100

& FIG.3 dugc thé hién & bang 3.

Bang 3
, Cudng | Cuong
R iri 56 d tui‘i’lg 20l 2 | wiséd tui?lg
dbi dbi
1 13,86 638 | 5l 6 | 2258 | 393 | 51
2 | 15,04 580 | 64 | 7 | 2382 | 3,73 | 54
3 19,76 440 | 58 | 8 | 2410 | 369 | 62
4 | 20,58 431 | 100 | 9 | 2436 | 365 | 76
s | 2226 300 | st | 10 | 2488 | 358 | 69
Vi du 93

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

Hop chét ctia bude 3 cua vi du 9 (28,91g) duoc tao huyén phi trong etanol
(100ml), va bd sung axit clohydric 4N-dioxan (23,37ml) vao & nhiét do trong
phong. Sau khi khudy & nhiét d6 trong phong trong hai gio, dung méi dugc loc
ra dudi 4p sudt giam, va chét cin duoc két tinh lai tir etanol/isopropyl éte (50
ml/150ml). Chét rin thu duoc bang cach loc, rira bang isopropyl éte va sau d6
lam kho duéi ap sudt giam dé thu duoc 30,83g hop chét néu & d& muc nay dudi

dang chét rén.
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'H.NMR (CDCly) 8: 3,93 (3H, s), 3,94 (3H, s), 4,66-4,73 (2H, m), 6,92-7,05
(3H, m), 7,18 (2H, t, J = 8,5 Hz), 7,44 (2H, d, J = 8,5 Hz), 7,51-7,58 (3H, m),

7,90-7,96 (4H, m), 8,72 (1H, d, J = 1,8 Hz), 12,65 (1H, s).

MS(ESD)m/z:619(M+H)".

Phén tich nguyén t6 d6i véi Cs3H,eF4N,O, 1HCI-0,05 isopropyl éte-1,25H,0

Theo 1y thuyét: C, 58,59; H, 4,46; F, 11,13; N, 8,21; Cl, 5,19.

Theo thuc nghiém: C, 58,43; H, 4,16; F, 11,19; N, 8,11; Cl, 5,24.

Péi v6i nhiu xa bot tia X (CuKo, A = 1,54 A, tdc dd quét = 2°/phit), mau

nhidu xa dugc thé hién & FIG.4, va cac dinh c6 cudng dd tuong ddi 1a 31 hodc

nhiéu hon dua trén cudng d6 dinh cuc dai 1a 100 & FIG.4 duogc thé hién & bang 4.

Bang 4
, Cuodng , Cuong
2o 20 iri 56 d mi‘ig oo |28 | uiséd tui‘;g
d5i d5i
1 5,34 1654 | 100 | 7 | 1754 | 505 | 33
2 7.22 1223 | 31 § | 2324 | 382 | 44
3 8,20 1077 | 35 | o | 2372 | 3,75 | 35
4 | 11,68 757 | 33 | 10 | 2512 | 354 | 31
5 14,54 6090 | 30 | 11 | 2616 | 340 | 31
6 | 15,74 563 | 32
Vi du 94

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl )-4-

oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

dihydrat

B& sung axeton (3,0ml), nuée (1,87ml) va dung dich nudc axit clohydric

1,004mol/l

(2,70ml,

1,10 duong
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dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit (1,52g, 2,46mmol) & nhiét do trong phong.
Hbn hop nay duge khudy & 40°C trong khoang 11 gidr va sau d6 duge khudy &
nhiét d6 trong phong trong khoang 30 phut, va gom chét rin két tia bang cach
loc. Sau d6, chat rdn nay duoc lam khé dudi 4p suét gidm & nhiét do trong
phong trong khoang ba gid dé thu dugc hop chit néu ¢ d& muc nay (1,60g).
Hiéu sut: 94%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-
flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
monohydroclorua dihydrat duoc thé hién duéi dang céc nguyén td; cac tri sd
phan tich (céc tri sé theo 1y thuyét): C; 57,15% (57,35%), H; 4,46% (4,52%), N;
7,99% (8,11%), F; 11,23% (11,00%) CI; 5,11% (5,13%)

Déi voi nhidu xa bot tia X (CuKa, A = 1,54 A, tde dd quét = 20°/phit),
mAu nhidu xa dugc thé hién & FIG.5, va cac dinh cb cuong d6 tuong déi 14 33

hodc nhiéu hon dua trén cuong do dinh cuc dai 1a 100 ¢ FIG.5 dugc thé hién &

bang 5.
Bang 5
’ Cuodng ) Cuong
o |20 iri 56 d tu‘fig 2ol 20 | uiséd mi?lg
dbi i
1 11,02 802 | 59 | 6 | 2470 | 360 | 100
2 11,86 746 | 66 | 7 | 2580 | 345 | 45
3 15,56 560 | 44 | 8 2604 | 342 | 40
4 | 1820 487 | 60 | 9 | 2626 | 339 | 33
5 | 2212 402 | 41 | 10 | 2862 | 3,12 | 43
Vi du 95
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N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-
0x0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua

B6 sung axeton (200ul) vao N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit hydroclorua hydrat dugc moé ta4 & vi du 92
(22,72mg) & nhiét do trong phong, va hdn hop nay dugc khudy & 40°C trong
khoang 24 gid. Sau khi dé yén & nhiét d6 trong phong trong khoang 30 phiit,
gom chét rén két tia bing cach loc. Sau do, chét ran nay dwoc lam kho & nhiét
do trong phong dé thu duoc hop chit néu & dé muc nay (21,11mg). Hiéu suét:

89%.

Péi véi nhidu xa bot tia X (CuKo, A = 1,54 A, tbc d6 quét = 20°/phut) cia
c4c tinh thé thu duge, miu nhiu xa duge thé hién & FIG.6, va cac dinh ¢
cudng do twong dbi 1a 17 hodc nhidu hon dya trén cudng d dinh cuc dai 1a 100

& FIG.6 dugc thé hién & bang 6.

Bang 6
, Cuong , Cuong
20 20 tr 86 d miig 2020 | wisbd tu‘?f;g
i d5i
1 3,58 2466 | 100 | 6 062 | 9,19 | 44
2 4,56 1936 | 28 | 7 | 1028 | 860 | 20
3 6,60 1338 | 22 | 8 1306 | 677 | 27
4 6,72 1304 | 27 | 9 | 245 | 363 | 2
5 7,20 1227 | 17
Vi du 96

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-

ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua
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tetrahydrofuran (200 ul)

vao

N-{4-[2-amino-5-(3,4-

dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-

1,4-dihydropyridin-3-carboxamit hydroclorua hydrat dugc mo td & vi du 92

(21,27mg) & nhiét d6 trong phong, va hdn hgp nay duge khudy & 40°C trong

khoang 24 gid. Sau khi dé yén & nhiét dd trong phong trong khoang 30 phut,

gom chét rén két tia bang cach loc. Sau do, chét rén nay dugc lam kho & nhiét

d6 trong phong dé thu dugc hop chat néu & dé muc nay (18,37mg). Hiéu suét:

- 86%.

Péi véi nhidu xa bot tia X (CuKo, A = 1,54 A, tbc d6 quét = 20°/phut) ctia

c4c tinh thé thu dugc, miu nhidu xa duoc thé hién & FIG.7, va céc dinh c6

cuong do tuong d6i 1a 31 hodc nhidu hon dua trén cudong d6 dinh cuc dai 1a 100

& FIG.7 duoc thé hién & bang 7.

Bang 7
' Cu’(‘mg ) Cuong
S0 20 | wisbd tu‘ff;g 20 2 | wisbd tui?lg
doi doi
1 7,78 11,35 94 8 19,34 4,59 100
2 8,14 10,85 34 9 20,08 4,42 47
3 8,88 9,95 40 10 22,36 3,97 40
4 12,54 7,05 33 11 24,66 3,61 66
5 15,68 5,65 31 12 25,74 3,46 39
6 16,36 5,41 37 13 26,70 3,34 44
7 18,76 4,73 47 14 28,02 3,18 34
Vidu 97

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-

0x0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua
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B4 sung etanol (14,8ml), axit clohydric ddm dic (ndng d6 12mol/1) (219pul,
N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo-1-(2,2,2-trifloetyl)-

1,05 duwong Iluong) va nudc (6ul) vao
1,4-dihydropyridin-3-carboxamit (1,50g, 2,43mmol) & nhiét do trong phong.
Hdn hop nay duoc khudy & 40°C trong khoang 11 gid va sau dé dugc khudy &
nhiét d6 trong phong trong mét gid, va gom chét rén két tia bing cach loc. Sau
d6, chat rin nay duoc lam kho dudi 4p sudt giam & nhiét do trong phong trong

ba gid d& thu dwoc hop chit néu & d& muc nay (1,54g). Hiéu suét: 97%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)- 1,4-dihydropyridin-3-carboxamit
hydroclorua dugc thé hién dudi dang cdc nguyén td; cac tri s phén tich (céc tri
s6 theo ly thuyét): C; 60,41% (60,51%), H; 4,20% (4,15%), N; 8,48% (8,55%),
F; 11,89% (11,60%), CI; 5,26% (5,41%)

Dbi v6i nhibu xa bot tia X (CuKa, A = 1,54 A, tbe d6 quét = 2°/phiit), mau
nhidu xa dugc thé hién & FIG.8, va cac dinh c6 cudng do tuong déi 1a 30 hodc

nhiéu hon dya trén cudng d6 dinh cuc dai 1a 100 & FIG.8 duoc thé hién & bang 8.

Bang 8
, Cudng , Cuong
20 20 tri 86 d tuiig d?fh 20 | wisdd tui?lg
dbi dbi
1 5,78 1528 | 38 g 2074 | 428 | 35
2 8,90 003 | 40 | o | 2242 | 396 | 31
3 13,66 648 | 66 | 10 | 2466 | 361 | 68
4 14,42 614 | 88 | 11 | 2512 | 354 | 66
5 16,34 526 | 57 | 12 | 2560 | 348 | 34
6 17,56 505 | 100 | 13 | 2696 | 330 | 30
7 19,26 460 | 36
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Vi du 98

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua

B& sung 1-propanol (401ul), dung dich nuéc axit clohydric 5,877mmol/l
(6,22ul, 1,10 duong lugng) va nudc (4,1ul) vao N-{4-[2-amino-5-(3,4-
dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-
1,4-dihydropyridin-3-carboxamit (20,55mg, 33,22umol) & nhiét d§ trong phong,
va hdn hop nay dugc khudy & 40°C trong khoang 24 gio. Sau khi dé yén & nhiét
do trong phong trong khodng 30 phut, gom chét rén két tia bing cach loc. Sau
d6, chét rdn nay dugc 1am khé & nhiét dd trong phong dé thu duoc hop chét néu
& dé muyc nay (19,65mg). Hiéu suét: 90%.

Péi voi nhidu xa bot tia X (CuKa, A = 1,54 A, tdc d6 quét = 20°/phiit) clia
c4c tinh th8 thu duoc, mau nhifu xa duge thé hién & FIG.9, va cac dinh cb
cuong do tuong dbi 1a 38 hodc nhiéu hon dya trén cudng do dinh cuc dai 1a 100
& FIG.9 duoc thé hién & bang 9.

Bang 9
’ Cudng , Cuong
2o 20 ir s d tuiig 20 20 | uiséd tue(l):?lg
d5i dbi
1 11,12 795 | 93 7 | 2236 | 397 | 38
2 14,82 507 | 49 | 8 | 2268 | 392 | 80
3 18,86 470 | 51 o | 23,00 | 386 | 67
4 | 2032 437 | 44 | 10 | 2410 | 369 | 48
5 | 20,66 430 | 38 | 11 | 2526 | 352 | 45
6 | 21,64 410 | 48 | 12 | 2700 | 330 | 100
Vi du 99
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N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-
oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua

B& sung axeton (400 pl) vao hdn hop chira ba dang tinh thé cta N-{4-[2-
amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-flophenyl)-4-oxo-1-
(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit hydroclorua dugc mo ta & céac
vi du 92, 93 va 94 (22,15mg) & nhiét dd trong phong, va hon hop nay duoc
khudy trong khoang 24 gid. Céc tinh thé két tua thu dugc bang cach loc va 1am
khé & nhiét d6 trong phong dé thu dugc hop chét néu & dé muc nay (19,45mg).
Hiéu suét: 88%.

Ddi v6i nhiéu xa bot tia X (CuKo, A =1,54 A, tdc dd quét = 20°/phtt) cua
cac tinh thé thu duge, mau nhiu xa duogc thé hién & FIG.10, va cac dinh cé
cudng do6 trong dbi 13 38 hodc nhiéu hon dya trén cuong d¢ dinh cuc dai 1a 100

& FIG.10 dugc thé hién & bang 10.

Bang 10
) Cuong , Cuong
2o 28 i b d tui_?lg 2ol 20 | wishd tuii’lg
dbi a5
I 7,80 1133 | 60 | 7 1966 | 451 | 52
2 12,18 726 | 93 8 | 2020 | 439 | 61
3 12,78 692 | 38 | 9 | 2120 | 423 | 100
4 16,20 547 | 58 | 10 | 2452 | 3,63 | 41
5 16,82 527 | 47 | 11 | 2568 | 347 | 47
6 | 1920 | 462 | 48 | 12 | 2678 | 333 | 43
Vi du 100

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-flophenyl)-4-
oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua
hydrat
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B6 sung nudce (60ml), 1-propanol (90ml) va dung dich axit clohydric dam
dac (néng d6 36%, d = 1,18) (0,17ml, 0,1 duong lugng) vao hop chét cua vi du
94 (14,00g, 20mmol) & nhiét d6 trong phong. Sau khi gia nhiét dén 90°C, gom
chét khong tan b::ing cach loc va dung dich ban dau dugc lam ngudi xuéng nhiét
d6 trong phong. Sau khi khudy & ciing nhiét d6 trong khoang ba gior va sau d6
khudy & 0°C trong khoang 27 gid, gom chét rén két tia bing cach loc. Sau do,
chit rén nay dugc lam khé duéi 4p suét giam & 40°C va 50°C qua dém dé thu
dwoc hop chit néu & d& muc nay (12,10g). Hiéu sut: 88%. Cac tinh thé thu

dugc dugc str dung dudi dang céac mAm tinh thé.

B6 sung 1-propanol (144ml), nuée (96ml) va dung dich axit clohydric
dam dic (ndng d6 36%, d = 1,18) (3,1ml, 1,1 dwong lugng) vao hop chit cua
bude 3 cta vi du 9 (20,00g, 32,33mmol) & nhiét d6 trong phong. Hon hop duge
lam néng dén 83°C. Sau khi x4c dinh d¢ hoa tan, dung dich dugc 1am lanh dén
0°C. Céc mam tinh thé & trén (20mg) sau d6 duoc tao hat, va hdn hop nay dugc
khudy trong khoang 17 gid. Chét rin két tia sau dé thu dugc bang cach loc.
Chét rén sau d6 dugc 1am kho duéi 4p sudt giam & 40°C qua dém dé thu dugc
hop chét néu & d& muc nay (18,26g). Hiéu suit: 82%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
hydroclorua dihydrat duogc thé hién duéi dang: C; 57,84% (57,35%), H; 4,23%
(4,52%), N; 8,17% (8,11%), F; 11,44% (11,00%), Cl; 5,23% (5,13%).

Péi voi nhidu xa bot tia X (CuKa, A = 1,54 A, téc d6 quét = 2°/phit), mau
nhidu xa duge thé hién & FIG.11, va céc dinh ¢6 cuong do tuong dbi 12 37 hoac
nhiéu hon dya trén cudng do dinh cuc dai 1a 100 & FIG.11 dugc thé hién & bang
11.
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Bang 11
) Cuong , Cuong
d?r?h 20 tri sb d tu(z?lg d?r?h 20 tri s6 d tui?lg
dbi d6i
1 2,80 31,53 73 6 14,86 5,96 69
2 6,86 12,87 39 7 17,40 5,09 44
3 7,88 11,21 57 8 22,40 3,97 37
4 11,60 7,62 100 9 23,78 3,74 38
5 13,68 6,47 54 10 25,74 3,46 40
Vidu 101

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-
ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua
hydrat

B6 sung 2-propanol (50ml), axit clohydric ddm dic (ndng d6 36%, d =
1,18) (0,76ml, 1,1 duong luong) va 1,5% dung dich 2-propanol (50ml) vao hop
chét cua budc 3 cta vi du 9 (5,00g, 8,08mmol) & nhiét dd trong phong. Sau khi
lam 4m dén 40°C, hop chét cua vi du 93 (10mg) dugc tao hat. Hon hop nay
duoc khudy & 40°C trong khoang hai gior va sau d6 dugc khudy & nhiét d6 trong
phong trong 30 phit, va gom chat rin két tiia bing céch loc. Sau d6, chét rdn nay
dugc 1am khé dudi 4p sudt giam & 40°C qua dém dé thu dugc hop chét néu & dé

muc nay (5,02g). Hiéu suét: 92%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl|phenyl }-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
hydroclorua monohydrat duwoc thé hién duéi dang: C; 59,07% (58,89%), H;
4,06% (4,34%), N; 8,31% (8,32%), F; 11,58% (11,29%), CI; 5,27% (5,27%)

Déi véi nhidu xa bot tia X (CuKa, A = 1,54 A, tdc dd quét = 2°/phut), mau

nhidu xa duogc thé hién & FIG.12, va cac dinh c6 cuong d6 tuong dbi 1a 17 hoic
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nhiéu hon dua trén cuong do dinh cuc dai 1a 100 & FIG.12 duoc thé hién & bang

12.

Bang 12
) Cuong ’ Cuong
20 20 triséd m‘fy?lg 2020 | wiséd tui?lg
doi doi
1 5,32 16,60 23 7 19,78 4,48 17
2 7,98 11,07 69 8 21,76 4,08 17
3 10,68 8,28 100 9 23,08 3,85 29
4 11,70 7,56 19 10 25,30 3,52 25
5 14,84 5,96 43 11 25,68 3,47 17
6 16,02 5,53 25
Vidu 102

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-
oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

B4 sung etanol (40ml) vao hop chit ctia vi du 96 (2,00g, 3,05mmol duéi
dang hydroclorua anhydrit) & nhiét do trong phong. Hon hop nay duoc khudy &
nhiét do trong phong trong khoang 19 gid va sau d6 dugc khudy & 40°C trong
khoang 33 gid, va gom chit rén két ta bang cch loc. Sau d6, chit ran nay dugc
1am khé dudi 4p suét giam & 40°C qua dém dé thu dugc hop chit néu & dé muc
nay (1,62g). Hiéu suét: 81%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl } -5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)- 1,4-dihydropyridin-3-carboxamit
hydroclorua dugc thé hién dudi dang: C; 60,34% (60,51%), H; 4,11% (4,15%),
N; 8,47% (8,55%), F; 11,77% (11,60%), Cl; 5,35% (5,41%)

Déi v6i nhifu xa bot tia X (CuKo, A = 1,54 A, tde dd quét = 2°/phut), mau
nhidu xa duoc thé hién & FIG.13, va céc dinh ¢ cudng d6 twong ddi 1a 49 hoic
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nhiéu hon dya trén cudng do dinh cuc dai 1a 100 & FIG.13 dugc thé hién & bang

13.

Bang 13
’ Cudng| Cuong
ol 20 iri 56 d tuiig S0l 200 | uiséd m‘iig
dbi dbi
1 8,10 1001 | 67 | 8 | 2072 | 428 | s8I
2 | 10,60 834 | 49 | o | 2094 | 424 | 75
3 12,06 733 | 50 | 10 | 2286 | 38 | 78
4 | 14,16 625 | s6 | 11 | 2390 | 372 | 100
5 14,58 607 | 70 | 12 | 2432 | 366 | 97
6 | 1560 s6s | 76 | 13 | 2704 | 328 | s1
7 | 18,16 488 | 71
Vi du 103

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-
oxo-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua
hydrat |

B6 sung axetonitril (39ml), axit clohydric 6N (565ul, 1,05 dwong lugng)
va nude (420ul) vao hop chéit cia bude 3 cia vi du 9 (2,00g, 3,23mmol) & nhiét
d6 trong phong. Hon hop nay duoc khudy & 40°C trong khoang bay gid, sau d6
bd sung nude (8,75ml). Sau khi hoa tan hoan toan, dung dich dugc khudy & 0°C
trong khoang 10 gid va sau d6 cho dé yén & nhiét do trong phong trong khoang
ba ngdy, va gom chat rin két tia bing cach loc. Sau d6, chit rén nay dugc lam
khoé & nhiét d6 trong phong dé thu dugc hop chit néu & d&& muc nay (0,54g).
Hiéu suét: 24%.

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-
flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
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hydroclorua trihydrat dugc thé hién dudi dang: C; 55,73% (55,90%), H; 4,37%
(4,69%), N; 8,07% (7,90%), F; 10,85% (10,72%), Cl; 4,98% (5,00%)

D61 voi nhidu xa bot tia X (CuKa, A = 1,54 A, tde d6 quét = 2°/phiit), mau

nhidu xa duoc thé hién & FIG.14, va cac dinh c6 cuong dd tuong dbi 12 17 hodc

nhiéu hon dua trén cudng do dinh cyuc dai 14 100 & FIG.14 duoc thé hién & bang

14.
Béang 14
, Cuong , Cuong
d?fh 20 tri s6 d tuffr)lg d?r?h 20 tri s6 d tuiéng
doi doi
1 3,60 24,52 69 7 15,30 5,79 23
2 6,22 14,20 100 8 16,40 5,40 20
3 9,56 9,24 71 9 19,52 4,54 19
4 10,42 8,48 18 10 22,12 4,02 18
5 14,04 6,30 18 11 26,42 3,37 17
6 14,66 6,04 23
Vi du 104

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl|phenyl } -5-(4-flophenyl)-4-

ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

hydrat

Dung dich 1-propanol 40% (28ml) va dung dich axit clohydric dam déc

(36%, d = 1,18) (0,14ml, 0,56 dwong luong) duoc bd sung vao hop chét cia vi
du 100 (2,00g, 2,89mmol) & nhiét d6 trong phong. Hon hop nay dugc khudy &
0°C trong khoang 21 gio, va chét rin két tua sau d6 thu dugc bang céach loc.
Chét rdn sau d6 duge lam kho & nhiét do trong phong dé thu duoc hop chét néu
& d& muc nay (1,89g). Hiéu suét: 88%.
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flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit
hydroclorua pentahydrat dugc thé hién dudi dang: C; 53,06% (53,19%), H;
4,78% (5,01%), N; 7,46% (7,52%), F; 10,46% (10,20%), Cl; 5,01% (4,76%)

Déi véi nhidu xa bot tia X (CuKa, A = 1,54 A, tbe dd quét = 2°/phit), miu

nhidu xa duoc thé hién & FIG.15, va cac dinh c6 cudng d6 twong dbi 13 42 hoic

nhiéu hon dua trén cudng d dinh cuc dai 1a 100 & FIG.15 duoc thé hién ¢ bang

15.
Bang 15
’ Cuong ) Cuong
b I PR Y . R P
doi doi
1 5,46 16,17 88 7 16,56 5,35 100
2 7,98 11,07 50 8 22,00 4,04 59
3 9,54 9,26 45 9 23,54 3,78 63
4 11,00 8,04 81 10 24,00 3,70 48
5 14,00 6,32 56 11 26,56 3,35 42
6 15,36 5,76 49

Vidu 105

N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl }-5-(4-flophenyl)-4-

ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit monohydroclorua

B6 sung dung dich axit clohydric 1N (400ul) vao huyén phu chira hop

chét ctia bude 3 cia vi du 9 (50mg) trong etanol (400ul) & nhiét d6 trong phong,

va sau dé etanol (300ul) duge bd sung thém dé tao thanh dung dich. Sau khi

khudy & nhiét d6 trong phong trong 30 phut, chét rin duoc két tiia, hdn hop nay

duoc dé yén qua dém. BS sung nho giot dung dich phan tmg vao nude (7ml), va

hén hop nay dugc khudy trong nim ngay. Chit két tia thu duoc bang cach loc
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va lam khé trong khong khi dé thu dugc 52mg hop chit néu & d& muc nay dudi

dang chét ran.

'H-NMR (CDCL) &: 3,93 (3H, s), 3,94 (3H, s), 4,66-4,73 (2H, m), 6,92-7,05
(3H, m), 7,18 2H, t, J = 8,5 Hz), 7,44 (2H, d, J = 8,5 Hz), 7,51-7,58 (3H, m),
7,90-7,96 (4H, m), 8,72 (1H, d, ] = 1,8 Hz), 12,65 (1H, s).
MS(ESDm/z:619(M+H)".

Péi v6i nhifu xa bot tia X (CuKa, A = 1,54 A, tde dd quét = 2°/phit), mau
nhidu xa duoc thé hién & FIG.16, va cac dinh c6 cudng do tuong dbi 1 12 hodc

nhiéu hon dya trén cuong do dinh cyc dai 1a 100 & FIG.16 dugc thé hién & bang
16.

Bang 16

' Cuong , Cuong
d?l?h 20 trisdd tui?lg d?r?h 26 tri s6 d tui?qg

doi doi

1 5,64 15,66 28 7 16,18 5,47 28

2 6,92 12,76 24 8 17,04 5,20 70

3 8,06 10,96 100 9 21,84 4,07 12

4 11,32 7,81 42 10 22,50 3,95 12

5 13,92 6,36 14 11 23,82 3,73 12

6 14,40 6,15 55 12 24,28 3,66 18

Vi du thtr nghiém 1: Hoat tinh {rc ché Axl kinaza ngoai té bao

Dung dich pha lodng kinaza chtta 170ng/ml AXL (protein dung hop cua
cac axit amin 464-885 cuia ving ndi bao cia AXL nguodi voi glutathion
transferaza, duge biéu hién bang cach st dung hé biéu hién baculovirus va dugc
tinh ché bing cach sic ky glutathion sepharoza; Carna Biosciences, Inc., catalog

s6 08-107) duoc didu ché bing cach sir dung dém phan tng (100mM HEPES
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(pH 7,4), 0,003% Brij-35, 0,004% Tween-20, 1 mM DTT, 10mM MgCl2), va

dugc bd sung véi luong 19ul vao mbi 16 cia dia 384 16.

Tiép theo, hop chit thir nghiém duoc pha lodng bing DMSO, va dung

dich d4 pha lodng nay duogc bd sung véi lugng 1ul vao mdi giéng.

Sau khi 0 so b6 ¢ nhiét do trong phong trong 30 phut, dung dich chira
1,5uM peptit nén (FL-Peptide 30 (SFAM-KKKKEEIYFFF-CONH2), Caliper
Life Sciences, catalog sb 760430) va 10uM ATP duogc diéu ché, va dung dich
nay dugc bd sung véi luong 5ul vao mdi lo dé thuc hién phan tmg kinaza. Dia
nay duoc i ¢ 28°C trong 1,5 gio, va 40ul dém dung phan tng (100 mM HEPES
(pH 7,4), 0,015% Brij-35, 40 mM EDTA, 0,1% Coating Reagent 3) duoc bd
sung vao mdi lo dé dimg phan tng.

Peptit nén va peptit d3 duoc phosphoryl hoéa trong dung dich phan tng
dugc tach va dinh lugng bang may EZ Reader II (Caliper Life Sciences).

Phan ung kinaza dwgc phén tich theo ty 18 san phdm (P/(P+S)) tinh dugc
tir d6 cao dinh cua peptit nén (S) va dd cao dinh cia pepti dd dugc phosphoryl
hoéa (P).

Murc d6 tre ché duogc xac dinh theo céng thirc sau (duoc tinh tu dong béng
phan mém cta hé théng EZ Reader II):

Mtc d6 tre ché (%) = 100 x (1 - Ci/C0)
trong d6 Ci 12 ty s6 san phdm khi hop chét thir nghiém duoc bd sung, va CO 13 ty
s6 san phdm khi DMSO dugc bd sung thay vi hop chét thir nghiém.

IC50 dugc xac dinh tir sb lidu e ché dbi véi 12 ndng do hop chét thtr
nghiém bing phuong phép hdi quy khéng tuyén tinh (hdi quy bdn logictic bdn
thong sb) bang cach st dung cong thirc sau.

Mirc d¢ tic ché (%) = Déy + (Dinh - DPay) / (1 + ([Hop chat] / IC50)do
ddc)

Céc hop chét cia cac vidu 3, 5,9, 11, 12, 13, 15, 17, 24, 26 dén 29, 38, 39,

40, 42, 50, 51, 62, 64, 71, 74, 76, 77, 80 va 85 c6 hoat tinh e ché 13 0,1nM <
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IC50 < 1nM. Céc hop chét cta cac vidu 1,2, 4, 6, 7, 8, 10, 14, 16, 18 dén 23, 25,
30, 31, 33, 34, 37, 41, 43 dén 49, 52 dén 58, 60, 61, 63, 65, 66, 67, 69, 70, 72, 75,
78, 79, 82, 86, 87, 88 va 89 co hoat tinh tc ché 1a 1nM < IC50 < 10 nM. Céc
hop chét cia cac vi du 32, 35, 36, 59, 68, 73, 83 va 84 c6 hoat tinh trc ché 1a
10nM < IC50 < 20nM. Hop chét cia vi du 81 c6 hoat tinh trc ché 13 IC50 =
23nM.

Vi du thir nghiém 2: hoat tinh trc ché phosphoryl héa AxI ndi bao

Thir nghiém tc ché Axl d& phosphoryl héa (duéi day goi la pAxl) dugc
thue hién bing cach str dung ching té bao thu dugc tir bénh ung thu phdi té bao
khong nhé & nguoi NCI-H1299.

Céc té& bao NCI-H1299 dugc tao huyén phu trong mdi trudng (moi trudng
RPMI 1640 chira 10% huyét thanh bao thai bd), duoc ching vao dia nhiéu 15
loai 96 15 v6i lwong 15000 té bao/100u1/16 va dwoc nudi cdy & 37°C dudi sy cd
mit cia 5% CO2 trong mdt ngdy. Vao ngay tiép theo, moi trudong ndy duoc loai
b6, 100ul méi trudng méi duge bd sung vao va cac té bao duge nudi cdy & 37°C
duéi sur c6 mit cia 5% CO2 trong mot ngdy. Hop chit thir nghiém dwoc hoa tan
trong DMSO va pha lofing bing mdi trudng dé diéu ché dung dich mau (ndng do
DMSO: 2%). 25ul mdi truong nay hodc mdi trudng di bd sung miu duoge bd
sung vao mdi 15 (ndng d6 DMSO: 0,4%), va dia duoc @ & 37°C dudi sy c6 mit

cta 5% CO, trong mdt gio.

GAS6 (R&D, catalog sb: 885-GS) duoc pha lodng dén ndng do 6ug/ml
bing méi trudng, va dung dich d& pha lodng ndy dugc bd sung véi luong 25ul
vao mdi 15. Sau khi khuéy, dia dugc i & 37°C dudi su c6 mat cua 5% CO, trong
10 phut.

Dich ndi duoc loai bd, va dung dich chira dung dich 37% formalin duoc
pha loding d¢én ndng dd 4% bing dém phosphat (PBS) (duéi ddy goi 1a dung dich
formalin 4%) dugc bd sung v6i luong 0,1ml vao mdi 18. Pia nay dugc dé yén &
nhiét d6 trong phong trong 10 phut. Tiép d6, dung dich formalin 4% duoc loai
b6, 0,2ml dung dich chtra Triton X-100 duoc pha lodng dén ndéng d6 0,1% béng
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PBS (duéi day goi 13 dung dich dém rira) dugc bd sung vao va loai bo bing cach

st dung binh ling gan, va lwong 4m du duoc loai bd trén khin gidy.

Tiép theo, 110pl NaN3 va H,0, duogc bd sung vao dung dich dém rira véi
lugng 0,1% (dudi day goi la dung dich dém dung phan ing), va 0,1ml dung dich
dém dimng phéan tmg duoc bd sung vao mdi 18, va dia nay dwoc dé yén & nhiét do

trong phong trong 15 phut.

Dung dich dém dugc loai bd, 0,2ml dung dich dém rtra dugc bd sung va
loai bé bang céch st dung binh ling gan, va lvong 4m du duoc loai bo trén khin
gidy. Skim milk (Nacalai Tesque) duoc bd sung vao dung dich dém rira véi
ndng do cubi 14 5% (dung dich dém khéa), 0,25ml dung dich dém khéa duoc bd
sung vao mdi 18, va dia nay dugc dé yén & nhiét d trong phong trong mdt gio.

Dung dich dém khoéa dugc loai bd, khang thé don dong thé khéng
phospho-Axl1 (Y702) (D12B2) (Cell Signaling, catalog sé 5724) duoc cho phan
g & ndéng d6 1/1000, va dia ndy dugc dé yén & 4°C qua dém. Cong doan rira
bang dung dich dém rira duoc 1ap lai nam 14n, va Peroxidaza AffiniPure Donkey
Anti-Rabbit IgG (H+L) (Jackson ImmunoResearch, catalog s 711-035-152)
dugc cho phan Gng & ndéng d6 1/2000 & nhiét do trong phong trong mét gid.
Céng\ doan rtra twong tu dugc thuc hién, va 0,05ml Super Signal ELISA Pico
Chemiluminescent Substrate (Thermo Scientific, s6 37069) dugc bd sung vio.
Sau khi khudy nhe, dia ndy duoc U trong 20 phit. Sau d6, d6 phat huynh quang
dugc do bang ARVO sx (PerkinElmer), va mic pAxl (Y702) duoc do.

Hoat tinh trc ché pAx] duoc x4c dinh bang cong thirc sau.
Mirc d6 trc ché % = 100 - (A-B) x 100/(T-B)
A: Mtic d6 do dugc cta hop chit thir nghiém

B: Tri s6 phat huynh quang ctia dung dich phan tng véi hop chit dbi
chimg duong dugc bd sung vao & ndng d6 ma e ché su phosphoryl héa gin nhu
& 100% (vi du, tri s& phat huynh quang ctia dung dich phan tmg duoc b sung
1uM BMS-777607)

-216-



26675

T: Tri s6 phat huynh quang ctia dung dich phan tng khong dugc b sung
hop chét

Néng d6 e ché 50% (ICs) duoc xac dinh tir s6 liéu vé hoat tinh tc ché
pAxl & cac ndng dd theo GraphPad Prism 4.

Cac hop chét ctia cac vi du 2 dén 5, 8 dén 13, 15 dén 17, 19 dén 21, 23 dén
29,37 &&n 67, 70, 71, 73 dén 78, 80, 82, 83, 85, 86, 87 va 88 c6 hoat tinh wrc ché
12 0nM < ICso < 50nM. Céc hop chit cta cac vi du 1, 7, 14, 18, 22, 30, 33, 34,
72, 79 va 89 ¢4 hoat tinh trc ché 13 50nM < ICso < 100nM. Cac hop chét ciia cac
vi du 6, 31, 32, 35, 36, 68, 69, 81 va 84 c6 hoat tinh trc ché 1a 100nM < ICsp <
500nM.

-217-



26675

YEU CAU BAO HO

1. Hop chét ¢6 cong thirc chung (1):

R)n

(1)
)

trong do:

A 1a nhom phenylen hodc nhéom heteroarylen cé 6 canh, trong d6 nhom amino

lién két véi A va di vong chira nito 14 & vi tri para so véi nhau,

R' 12 nhém C;-Cg alkyl ma cé thé c6 mot hodc nhiu phén ttr thé duoc chon tir
nhom 1, nhém aryl ma cé thé c6 mot hodc nhiéu phén ttr thé dugc chon tir nhém
2, nhém heteroaryl ma co thé c6 mot hodc nhiu phén ttr thé duoc chon tir nhém

2, hodc nguyén tir hydro,

R? 13 nhém C;-Cg alkyl ma co thé c6 mét hodc nhiéu phén tr thé duoc chon tir
nhom 1, nhom C;-Cg4 alkoxy ma co thé ¢ mot hodc nhiéu phz‘?ln ttr thé duoc chon
tir nguyén tir halogen va nhém hydroxyl, -CONR”R® (trong d¢6 mdi R* va R®
doc 1ap 1a nhém C,-Cg alkyl ma cé thé c6 mdt hodic nhidu phan tir thé duge chon
tr nguyén tr halogen, nhom C;-C4 alkoxy va nhém hydroxyl, hodc nguyén tir
hydro, hodc R* va R® ciing véi nguyén tir nito ma lién két vai ching c6 thé tao
thanh nhém heteroxycloalkyl c6 ba dén bay canh ma c¢6 thé c6 mét hoic nhiéu
phan tir thé dugc chon tir nguyén tir halogen, nhém C;-Cg alkyl, nhém C;-Cs
alkoxy va nhém hydroxyl), nhém xycloalkyl ma c6 thé c6 mét hodc nhiéu phan
ttr thé dugce chon tir nhém 2, nhém phenyl ma c6 thé c6 mot hodic nhiéu phﬁn tr
thé dugc chon tir nhém 2, nhém heteroaryl ma co thé c6 mot hodc nhiéu phén tr

thé duoc chon tir nhém 2, hodc nguyén tir hydro,
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R’ 13 phan tir thé trén A (trong d6 n 13 mot sb nguyén tir 0 dén 4, va mdi R’ ¢6
thé 13 gidng nhau hoic khac nhau khi n 13 hai hozc nhiéu hon), va 14 nhém C,-C
alkyl ma c6 thé c6 mét hodc nhidu phan tir thé dugc chon tir nhém 1, nhém C;-
Cs alkoxy ma c6 thé c6 mot hodc nhiéu phan tir thé dugc chon tir nguyén tir
halogen va nhém hydroxyl, nhom C;-Cg4 alkylthio ma c6 thé ¢6 mot hodc nhiéu
phan tir thé dugc chon tir nguyén tir halogen va nhém hydroxyl, nguyén ti

halogen, hodc nhém hydroxyl,

R’ 12 nhém C;-Cs alkyl ma c6 thé c6 mdt hodic nhiu phén tir thé duoc chon tir
nhém 1, -ORC (trong d6 R 14 nhém C,-Cg alkyl ma c6 thé c6 mot hogic nhidu
phan tir thé dugc chon tir nhém C;-Cs alkoxy, nguyén tir halogen va nhém
hydroxyl, nhém heteroxycloalkyl c6 ba dén bay canh ma cé thé c6 mét hodc
nhidu phan tir thé duoc chon tir nguyén tir halogen, nhém C;-Cs alkyl va nhém
hydroxyl, hodc nguyén t&r hydro), nhom C;-C¢ alkylthio ma c6 thé c6 mot hodc
nhidu phan t&r thé dwoc chon tir nguyén tir halogen va nhém hydroxyl, hoc

nguyén tir hydro,

R® 14 nguyén ti hydro, hodc nhém C;-Cg alkyl ma c6 thé c6 mot hodc nhiéu

phén tr thé duge chon tir nhém 1,

W 14 C-R* ho#c nguyén ti¥ nito (trong d6 R* 1a nhém C,;-Cg alkyl ma cé thé co
mot hodc nhiéu phan tir thé duwge chon tir nhém 1, nhém C;-Cy alkoxy ma co thé
c6 mot hodc nhiéu phén tir thé dugc chon tr nhém C;-Cg alkoxy, nhom
heteroxycloalkyl, nguyén tir halogen va nhdm hydroxyl, nhém xycloalkyl ma co
thé ¢6 mot hodic nhidu phan tir thé dugc chon tir nhém 3, nhém xycloalkenyl ma
c6 thé c6 modt hodc nhidu phan tir thé dwoc chon tir nhém 3, nhém
heteroxycloalkyl ma c6 thé c6 mét hozic nhidu phén tir thé duoc chon tir nhom 3,
nhém heteroxycloalkenyl ma cé thé c6 mot hodic nhidu phan tir thé dwoc chon tir
nhom 3, nhém aryl ma cé thé c6 mot hodc nhiéu ph?m ttr thé duoc chon tir nhém
3, nhom heteroaryl ma c6 thé c6 mot hodc nhiéu phan tir thé dugc chon tir nhém

3, nguyén tir halogen, hodc nguyén tir hydro), va
X 14 CH hodc nguyén ti nito,

-219-


cvh140
Textbox
nitơ,


26675

hodc muoi cuia nd, trong do:
nhom 1:
nguyén tir halogen,

-NR“R® va -CONR”R® (trong d6 mdi R”* va R® doc 1ap 1a nhém C;-Cg alkyl ma
c6 thé c6 mét hoidc nhidu phan tir thé duoc chon tir nguyén tir halogen, nhém C;-
Ce alkoxy va nhém hydroxyl, hodc nguyén tir hydro, hodc R* va R® cung véi
nguyén tir nito ma lién két véi ching cé thé tao thanh nhém heteroxycloalkyl c6
ba dén bay canh ma co thé c6 mot hodc nhiéu phén tir thé duoc chon tir nguyén

ttr halogen, nhom C,-Cg alkyl, nhdm C;-Cg alkoxy va nhém hydroxyl),

-OR® (trong d6 R 13 nhém C;-Cs alkyl ma c6 thé c6 mét hodc nhidu phan tir thé
dugc chon tir nhom C,-C¢ alkoxy, nguyén tir halogen va nhém hydroxyl, nhém
heteroxycloalkyl ¢6 ba dén bay canh ma c6 thé c6 mét hoic nhiéu phén tir thé
duoc chon tir nguyén tir halogen, nhém C;-C¢ alkyl va nhém hydroxyl, hodc
nguyén tir hydro), |

nhém aryl ma c6 thé c6 mot hodc nhidu phan tir thé dugc chon tir nhém C;-Cg
alkyl ma c6 thé c6 mot hodc nhidu phan tir thé duoc chon tir nguyén tir halogen

va nhém hydroxyl, nhém C,-Cg alkoxy, nhom oxo va nguyén tir halogen,

nhom heteroaryl ma co thé c6 mét hodc nhiéu phén ttr thé duoc chon tir nhém
C-Cy alkyl ma c6 thé c6 mot hoic nhidu phén ttr thé duge chon tir nguyén tir
halogen va nhoém hydroxyl, nhém C;-C4 alkoxy, nhém oxo, nhém hydroxyl va
nguyén tr halogen,

nhém xycloalkyl ¢6 ba dén bay canh ma c6 thé c6 mét hodc nhidu phan tir thé
dugc chon tr nhém C;-Cg alkyl ma cé thé c6 mdt hoic nhiéu phén tr thé dugc
chon tir nguyén tr halogen va nhom hydroxyl, nhém C,-Cg4 alkoxy, nhém oxo,
nhom hydroxyl va nguyén tir halogen, va

nhém heteroxycloalkyl c6 ba dn bay canh ma c6 thé c¢6 mot hodc nhiéu phan tir

thé duoc chon tir nhém C;-Cg alkyl ma cé thé c6 mét hodc nhidu phan tir thé
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duoc chon tur nguyén tr halogen va nhom hydroxyl, nhom C;-Cg4 alkoxy, nhom

oxo, nhém hydroxyl va nguyén tir halogen,

nhém 2: nhém C;-Cg alkyl ma c6 thé c6 mot hoic nhiéu phén ttr thé duge chon
tr nguyén tir halogen va nhom hydroxyl, nhém C,-Cg alkoxy, nhom oxo, nhém

hydroxyl va nguyén tir halogen,

nhém 3: nhom C;-Cg¢ alkyl ma co thé c6 mot hodc nhidu phﬁn tt thé duoc chon

tir nhém 1, nhém Cy-Cg axyl,

nhém C;-Cg alkylthio ma c6 thé c6 mot hodc nhidu phéan tir thé duoc chon tir

nguyén tir halogen va nhom hydroxyl,

-CONR“R® (trong do mdi R* va R® doc lap 1a nhém C;-Cg alkyl ma cé thé ¢6
mot hodc nhidu phan tir thé dwoc chon tir nguyén tir halogen, nhém C;-Cg
alkoxy va nhom hydroxyl, hodc nguyén tir hydro, hoic R* va R® cing véi
nguyén tir nito ma lién két v6i ching co thé tao thanh nhém heteroxycloalkyl c6
ba dén bay canh ma c6 thé c6 mot hodc nhiéu phan tir thé dugc chon tir nguyén
tr halogen, nhém C;-Cg alkyl, nhom C;-Cg4 alkoxy va nhém hydroxyl),

-OR€ (trong d6 R 1a nhém C;-Cq alkyl ma c6 thé c6 mot hosc nhiéu phan tir thé
dugc chon tir nhom C,-Cg alkoxy, nguyén tir halogen, nhém heteroxycloalkyl c6
ba dén bay canh va nhém hydroxyl, nhém heteroxycloalkyl c6 ba dén bay canh
ma c6 thé c6 mot hodic nhiéu phz‘“m ttr thé dugc chon tir nguyén tir halogen, nhém
C1-Cs alkyl va nhom hydroxyl, hodc nguyén tr hydro), va

nhém heteroxycloalkyl ma c¢6 thé c¢6 mot hodc nhidu phan tir thé duoc chon tir

nhém 2.
2. Hop chét hozc mudi cta no theo diém 1, trong d6 A 13 nhém phenylen.
3. Hop chét hoic mudi cia né theo diém 1 hoic 2, trong dé6 W 13 C-R*.

4. Hop chit hodc mubi ciia né theo diém bit ky trong sb cac diém tir 1 dén 3,

trong do n 1a 0.

5. Hop chit hodc mudi cua né theo diém bét ky trong sd cac diém tir 1 dén 4,

trong d6 R’ 13 nguyén tir hydro.
-221-



26675

6. Hop chét bat ky dugc chon tir nhém duéi day, hoic mudi cta no:
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7. Hop chit N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo-1-(2,2,2-trifloetyl)- 1,4-dihydropyridin-3-carboxamit hodc

muoi cua no.
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8. Hop chit N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-yl]phenyl}-5-(4-
flophenyl)-4-oxo0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-carboxamit

hydroclorua.

9. Tinh thé cta hop chit N-{4-[2-amino-5-(3,4-dimetoxyphenyl)pyridin-3-
yl]phenyl}-5-(4-flophenyl)-4-ox0-1-(2,2,2-trifloetyl)-1,4-dihydropyridin-3-

carboxamit hydroclorua.

10. Tinh thé theo didm 9, trong d6 tinh thé nay c6 mAu nhidu xa tia X duge thé
hién & hinh bat ky trong sé c4c hinh tir Fig.1 dén 16 trong biéu @b nhiéu xa bot -
tia X thu dugc bing cach chiéu xa bing birc xa Ko ddng (d6 dai bude song A =
1,54 A).

11. Tinh thé theo didm 9, trong d6 tinh thé nay c6 céc dinh dic trung & cac goc
nhidu xa 20 bao gdm 7,44, 10,00, 13,48, 14,86, 16,10, 19,30, 20,30, 22,62,
23,02, 23,70, 24,54, 25,92 va 28,46 trong biéu dd nhiéu xa bot tia X thu duoc
bing cach chiéu xa bang birc xa Ko ddng (46 dai bude séng A = 1,54 A).

12. Tinh thé theo diém 9, trong do tinh thé ndy c6 céc dinh dic trung & cac goc
nhidu xa 26 bao gdm 4,32, 9,10, 15,52, 18,32, 18,54, 19,22, 20,54, 20,70, 23,54,
24,14, 25,34 va 27,02 trong biéu dd nhifu xa bot tia X thu dugc bang cach chiéu
xa bing buc xa Ko ddng (46 dai bude song A = 1,54 A).

13. Tinh thé theo diém 9, trong d6 tinh thé nay co cac dinh dic trung & cic gbe
nhiéu xa 20 bao gém 13,86, 15,04, 19,76, 20,58, 22,26, 22,58, 23,82, 24,10,
24,36 va 24,88 trong bidu dd nhidu xa bdt tia X thu duogc bing cach chiéu xa
bing birc xa Kow ddng (d6 dai buéce séng A = 1,54 A).

14. Tinh thé theo diém 9, trong d6 tinh thé nay c6 cac dinh dic trung & cac goc
ﬁhiéu xa 20 bao gbm 5,34, 7,22, 8,20, 11,68, 14,54, 15,74, 17,54, 23,24, 23,72,
25,12 va 26,16 trong bidu dd nhidu xa bdt tia X thu duoc be°1ng cach chiéu xa

bing birc xa Ko ddng (d6 dai budce séng A = 1,54 A).

15. Tinh thé theo diém 9, trong d6 tinh thé nay c6 c4c dinh dic trung & cac gbc
nhidu xa 20 bao gdm 11,02, 11,86, 15,56, 18,20, 22,12, 24,70, 25,80, 26,04,
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26,26 va 28,62 trong biéu dd nhifu xa bot tia X thu duogc b%mg cach chiéu xa
bang birc xa Ko ddng (d9 dai budc séng A = 1,54 A).

16. Tinh thé theo diém 9, trong d6 tinh thé ndy c6 cac dinh dic trung & cic goc
nhiu xa 26 bao gdm 3,58, 4,56, 6,60, 6,72, 7,20, 9,62, 10,28, 13,06 va 24,52
trong biéu dd nhibu xa bot tia X thu dugc béng cach chiéu xa b%lng birc xa Ko
ddng (46 dai budc song A = 1,54 A).

17. Tinh thé theo diém 9, trong d6 tinh thé nay cé cac dinh dic trung & cac gbe
nhifu xa 20 bao gdm 7,78, 8,14, 8,88, 12,54, 15,68, 16,36, 18,76, 19,34, 20,08,
22,36, 24,66, 25,74, 26,70 va 28,02 trong biéu do nhiéu xa bdt tia X thu duge
béng céach chiéu xa bang birc xa Kot ddng (46 dai budc séng A = 1,54 A).

18. Tinh thé theo diém 9, trong d6 tinh thé nay cé cac dinh dic trung & cac goc
nhidu xa 26 bao gdm 5,78, 8,90, 13,66, 14,42, 16,84, 17,56, 19,26, 20,74, 22,42,
24,66, 25,12, 25,60 va 26,96 trong biéu db nhidu xa bot tia X thu dugc bing
céch chiéu xa bing birc xa Ko, ddng (46 dai bude séng A = 1,54 A).

19. Tinh thé theo diém 9, trong d6 tinh thé nay c6 cic dinh dic trung & céc goc
nhifu xa 26 bao gdm 11,12, 14,82, 18,86, 20,32, 20,66, 21,64, 22,36, 22,68,
23,00, 24,10, 25,26 va 27,00 trong biéu dd nhidu xa bot tia X thu dwoc bing
céch chibu xa bang birc xa Ko, dong (do dai budc song A = 1,54 A).

20. Tinh thé theo diém 9, trong d6 tinh thé nay c6 cic dinh dic trung & cac goc
nhidu xa 26 bao gdm 7,80, 12,18, 12,78, 16,20, 16,82, 19,20, 19,66, 20,20,
21,20, 24,52, 25,68 va 26,78 trong biéu dd nhidu xa bét tia X thu dugc bing
cach chiéu xa bing birc xa Ko dong (46 dai budc song A = 1,54 A).

21. Tinh thé theo diém 9, trong d6 tinh thé niy c6 cic dinh dic trung & cac goc
nhidu xa 20 bao gdm 2,80, 6,86, 7,88, 11,60, 13,68, 14,86, 17,40, 22,40, 23,78
va 25,74 trong bidu dd nhidu xa bot tia X thu duogc b::ing céch chiéu xa béng burc
xa Ko ddng (4 dai budce song A = 1,54 A).

22. Tinh thé theo didm 9, trong d6 tinh thé nay c6 cic dinh dic trung & cac gbc
nhidu xa 20 bao gdm 5,32, 7,98, 10,68, 11,70, 14,84, 16,02, 19,78, 21,76, 23,08,
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25,30 va 25,68 trong biéu dd nhidu xa bdt tia X thu dugc b%lng céch chiu xa

bang birc xa Ko ddng (46 dai bude séng A = 1,54 A).

23. Tinh thé theo diém 9, trong d6 tinh thé ndy c6 cac dinh dic trung & céc goc
nhidu xa 20 bao gdm 8,10, 10,60, 12,06, 14,16, 14,58, 15,60, 18,16, 20,72,
20,94, 22,86, 23,90, 24,32 va 27,14 trong biéu dd nhiéu xa bdt tia X thu duoc
bang cach chiéu xa bang birc xa Ko, ddng (d6 dai budc séng A = 1,54 A).

24. Tinh thé theo diém 9, trong d6 tinh thé ndy c6 cac dinh dic trung & cic goc
nhiéu xa 26 bao gdm 3,60, 6,22, 9,56, 10,42, 14,04, 14,66, 15,30, 16,40, 19,52,
22,12 va 26,42 trong biéu dd nhidu xa bot tia X thu duogc bﬁng cach chiéu xa

bang birc xa Ko ddng (46 dai budce séng A = 1,54 A).

25. Tinh thé theo diém 9, trong d6 tinh thé ndy c6 cac dinh dic trung & cic goc
nhiu xa 20 bao gém 5,46, 7,98, 9,54, 11,00, 14,00, 15,36, 16,56, 22,00, 23,54,
24,00 va 26,56 trong biéu dd nhifu xa bot tia X thu dugc béng cach chiéu xa

bang birc xa Ko ddng (46 dai budc séng A = 1,54 A).

26. Tinh thé theo diém 9, trong d6 tinh thé ndy c6 cac dinh dic trung & cc goc
nhiu xa 20 bao gdm 5,64, 6,92, 8,06, 11,32, 14,40, 16,18, 17,04, 21,84, 22,50,
23,82 va 24,28 trong biéu dd nhidu xa bot tia X thu dugc bang cach chiéu xa
bang birc xa Ko ddng (46 dai budc séng A = 1,54 A).

27. Dugc phim c6 hoat tinh trc ché Axl chira hop chit hoic mudi ctia n6 theo
diém bat ky trong s cac diém tir 1 dén 6, hoic tinh thé cia né.

28. Thuéc chira hop chét hosc mubdi cia né theo diém bat ky trong sb céc diém
tir 1 dén 6, hodc tinh thé ctia né 1am thanh phan hoat tinh.

29. Thubc didu trj bénh do chimg ting ning kinaza Axl gy ra, bénh c6 lién
quan dén chimg ting ning kinaza Ax1 va/hogc bénh di kém véi chimg tang ning
kinaza Axl, chtra hop chit hodc mubi ciia né theo diém bt ky trong s cac diém
tir 1 dén 6, hodc tinh thé ctia n6 1am thanh phan hoat tinh.

30. Thudc diéu tri ching ting sinh cao, diéu tri bénh ung thu, phong bénh ung

thu di cdn hoac chéng lai sy khang thubc, chira hop chét hodc mudi cia nd theo
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diém bét ky trong sb cac diém tir 1 dén 6, hodc tinh thé cta né lam thanh phan

hoat tinh.

31. Dugc pham chira hop chit hoic mubdi ctia né theo diém bét ky trong sb céac

diém tir 1 dén 6, hoic tinh thé cta nd, va chit mang dugc dung.
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