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Linh vue ki thuit dwoe dé cap

Sang ché dé xut hop chit di vong c6 hai vong, va duge phim chtra ching, ma
1a chat wc ché enzym FGFR4 va c6 thé dugce ding dé diéu tri cac bénh lién quan dén
FGFR4 nhu bénh ung thu.

Tinh trang k§ thuit ciia sang ché

Céc thu thé cta yéu td sinh trudng nguyén bao soi (fibroblast growth factor
receptor - FGFR) 1 cAc tyrosin kinaza ctia thu thé ma lién két v6i cac phdi tir ctia yéu
t sinh trudng nguyén bao soi (fibroblast growth factor - FGF). C6 bbn protein FGFR
(FGFR1 dén 4) ma c6 kha nang lién két v&i cac phdi tir va tham gia vao viée didu bién
nhiéu quy trinh sinh Iy k& ca qué trinh hinh thanh mé, tao mach, qué trinh lanh vét
thuong, va diéu tiét trao dbi chit. Sau khi lién két v6i phéi tir, cac thu thé nay trai qua
qué trinh dime hoa va phosphoryl héa dan dén viéc kich thich hoat tinh ctia protein
kinaza va 18i cudn nhiéu protein cip bén ndi bao. Céac twong tac ndy tao diéu kién
thuén loi cho su hoat héa chum cac chu trinh phat tin hi€u ndi bao ké c4a Ras-MAPK,
AKT-PI3K, va phospholipaza C vén 1 quan trong dbi v&i sinh trudng, ting sinh va
sbng sot cua t€ bao (xem tdng quan trong tai liéu: Eswarakumar et al. Cytokine &
Growth Factor Reviews, 2005). Mtc d6 hoat hda khac thuong ctia chu trinh nay thong
qua hién tugng biéu hién qua muc cla cac phéi tir FGF hodc FGFR hoac céc dot bién
hoat héa & cadc FGFR c6 thd dn t6i su hinh thanh khdi u, tién trién, va hién tugng
khang céc phép diéu tri bénh ung thu thong thuong. O bénh ung thu & ngudi, cac thay
d6i v& mat di truyén bao gdm khuéch dai gen, sy hoan vi ctia nhiém sdc thé va dot bién
sinh dudng ma dan dén su hoat hoa cua thu thé phu thude vao phéi tr da duoc boc 10.
Viée xac dinh trinh tw ADN trén quy md 16n véi hang nghin miu u da cho thy rang
céc thanh phdn cta chu trinh FGFR nam trong s6 thuong bi dot bién nhit & bénh ung
thu & nguoi. Nhiéu d6t bién trong s6 cac dot bién hoat hoa nay la giéng hét cac dot
bién ¢ dong mam vén din dén hoi ching loan san xuong. Céc co ché ma dan dén su
phat tin hiéu bét thuong phu thudc vao phéi tir & bénh & nguoi bao gém hién tuong

biéu hién qua muc cia FGF va cic thay dbi v& su cit ghép FGFR ma dan dén céc thu
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thé c6 kha nang lién két phéi tir pha tap hon (xem tdng quan trong tai lidu: Knights and
Cook Pharmacology & Therapeutics, 2010; Turner and Grose, Nature Reviews
Cancer, 2010). Do d6, viéc phét trién cac chét e ché huéng dich FGFR c6 thé 1a hitu

ich trong viéc diéu tri lam sang cdc bénh ma c6 mirc FGF hoéc hoat tinh FGFR ting.

Céc loai bénh ung thu lién quan dén FGF/FGFR bao gdm, nhung khdng chi
gidi han &: bénh ung thu biéu md (vi dy, bang quang, v, cd tir cung, truc trang, mang
trong tir cung, da day, dau va cd, than, gan, phéi, buéng tring, tuyén tién ligt); cac
khéi u 4c tinh sinh huyét (vi dy, da u tiy, u bach huyét man tinh, bénh bach cau té bao
T & ngudi trudng thanh, bénh bach cau sinh tiy xwong cip tinh, u bach huyét khong
thuéc dang Hodgkin, céc khéi u tin tao ting sinh tdy, va chung dai globulin huyét
thanh thé Waldenstrom); va céac khdi u tAn tao khac (vi dy, u nguyén bao dém, u héc
t8, va sacom co van). Ngoai vai tro & khdi u tan tao gdy bénh ung thu, su hoat hda
FGFR con lién quan dén rbi loan & bd xuong va rdi loan té bao sun bao gém, nhung
khong bi gidi han &, loan san sun va hdi ching cac manh xuong so han lai qua sém

gdy bién dang dau.

Déc biét, truc phat tin hifu FGFR4-FGF19 lién quan dén sinh bénh hoc cua
nhidu bénh ung thu ké c4 bénh ung thu biéu md té bao gan (Heinzle et al., Cur.
Pharm. Des. 2014, 20:2881). P4 thiy ring sy biéu hién lac chd ctia FGF19 & chudt
nhit chuyén gen dan dén hinh thanh khéi u & gan va d3 thiy rang khang thé trung hoa
déi v6i FGF19 tc ché su sinh trudng cta khéi u & chudt nhit. Ngoai ra, hién tugng
biéu hién qué muc FGFR4 di dugc quan sat théy & nhiéu loai khdi u, ké ca bénh ung
thu bidu m6 té bao gan, truc trang, vu, tuy, tuyén tién liét, phéi, va bénh ung thu tuyén
giap. Hon thé nita, da c6 thong bao vé céc dot bién hoat héa & FGFR4 & sacém co van
(Taylor et al. JCI 2009,119:3395). Do d6, viéc huéng dich FGFR4 bang cdc chét e

ché chon loc phan tir nho c6 thé 1a ¢6 loi trong viée diéu tri mét sb bénh ung thu.

Hién ¢6 nhu cdu lién tuc vé su phat trién cua céc thude mai dé diéu tri bénh ung
thu va céc bénh khac, va chét trc ché FGFR4 dugc bdc 16 trong ban mo ta nay giup dap
g nhu cau dé.

Ban chit k§ thudt caa sang ché

Séng ché @& xut chét tc ché FGFR4 c¢6 cong thire (I):
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K(k)\ NR® AR
M

hodc cac mudi dugc dung ctia ching, trong d6 cac bién cau thanh duge xac dinh theo
ban mo ta nay.
Séng ché con dé xuat cac duge pham chira hop chét c6 cong thic (I), hodc mubi

duoc dung ctia nd, va it nhit mot chét mang dugc dung.

Séng ché con dé xudt cac phuong phap e ché enzym FGFR4 bao gdm budc

cho enzym tiép xuc voi hgp chat cé cong thice (I), hoac mudi duge dung cta nob.

Séng ché con dé xuit phuong phéap didu tri bénh lién quan dén hoat tinh bat
thuong hodc muc do biéu hién cia enzym FGFR4, bao gdm viéc ding hop chét c6

cdng thire (I), hoac muoi dugce dung cua nd, cho bénh nhan cé nhu cau diéu tri bénh.

Sang ché con dé xuit cac hop chét c6 cong thie (I) dé dung trong viée diéu tri

bénh lién quan dén hoat tinh hodc murc d6 biéu hién bt thuong ctia enzym FGFRA4.

Séng ché con d& xuét phuong phép didu tri rdi loan gian tiép do enzym FGFR4,
hodc thé dot bién cua nd, gdy ra 0 bénh nhan c6 nhu cau diéu tri, bao gém budc cho

bénh nhan nay dung hop chét theo sang ché hoic duge dung duge phim ciia né.

Séng ché con d& xuét phuong phép didu tri rdi loan gian tiép do enzym FGFR4,
hodc thé dot bién cia nd, gdy ra & bénh nhan cé nhu ciu diéu tri, bao gém bude cho
bénh nhan dung hop chét theo sang ché hodc mubi duoc dung ctia nd, hodc ché phim
chtra hop chét theo sang ché, két hop véi phép diéu tri khac hodc tac nhan ding dé

diéu tri bénh nhu duogc boc 16 trong ban mo ta nay.

Sang ché con dé xuat viéc str dung cac hop chét ¢6 cong thirc (I) trong quy trinh

bao ché thudc dé ding trong diéu tri bénh.
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M5 ta chi tiét sang ché
Céc hop chét

Theo mdt khia canh, sang ché dé xuét cac hop chit c¢6 cong thie (1):

OR*
R3 RS
o

K(k)\ NR® R12

@

R'O

hodc cac mudi duge dung cia ching, trong do:

X!1a CRIR! hoic NR7;

X 1a N hoic CRS;

R! 1a C1.3 alkyl hodc Ci.3 haloalkyl;

R? 14 H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hodc C1-3 alkoxy;

R? 14 H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hodc Ci-3 alkoxy;

R*1a Ci3 alkyl hodc Ci.3 haloalkyl;

R’ 1a H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hoac C1.3 alkoxy;

R va R7 doc lap dugc chon tuH, halo, CN, OR™, SR*, C(O)NR*“R%,
OC(O)NR¥R%¥, NR*R% ~NR“C(O)R®, NR*“C(O)OR*, NR“C(O)NR%R%,
NR*“S(O)R™, NR¥S(0):R" NR“S(0),NR¥“R%, S(O)R™, S(O)NR™R*, S(O)R™,
S(O)NR¥R¥, Cy alkyl, Cos alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Ci.s
xycloalkyl, heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khic loai
ddc lap duge chon tr N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va
1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tir N, O va S; trong d6 tirng nhom
trong sb Ci.6 alkyl, Ca alkenyl, Ca alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl ¢4 5
dén 6 canh, va cac nhém heteroxycloalkyl c6 4 dén 7 canh cta RS va R7 tiy y dugc thé
bang 1, 2, hodc 3 phn tir thé doc 1ap dugc chon tir R104;
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L la «(CRPRM),-, trong d6 R va R doc 1ap 1a H, Ci alkyl, Ce.10 aryl,
heteroaryl ¢6 5 dén 10 canh hodic heteroxycloalkyl ¢ tir 4 dén 7 canh, trong d6 Ci-6
alkyl, Ce.10 aryl, heteroaryl c¢6 5 dén 10 canh hoic heteroxycloalkyl c¢6 4 dén 7 canh
tiy v dwoc thé bang tir 1 &n 3 nhém R'7; hodc R va R™ cing véi nguyén ti cacbon
ma chiing gin vao tao ra  Cs xycloalkyl hoic nhém heteroxycloalkyl ¢6 4 dén 6
canh; trong d6 Cs. xycloalkyl hodc nhém heteroxycloalkyl cé 4 dén 6 canh tiy y dugc
thé bang tir 1 dén 3 thanh phan R'7; chi sé du6i dong n bing 1, 2 hodc 3; theo mot sb

phuong 4n, chi s6 dudi dong n bang 1 hodc 2.

R® 14 H hozic Ci-4 alkyl ma tily ¥ duoc thé bang halo, CN, OR®, C(O)NR®“R®,
NR¥R®,  NR¥UC(O)RY®, NR¥C(O)OR¥®, NR®C(O)NR¥RY, NRS(O)RY,
NR¥S(0)R?, NR¥S(0),NR¥R¥, S(O)RY, S(O)NR¥RY, S(0)%R", S(O)NR¥R¥,
phenyl, Cs.7 xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3
nguyén tir khac loai doc lap duoc chon tr N, O va S, hoac géc heteroxycloalkyl cé 4
dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc lap dugc chon tl‘;z N, O
va S; trong d6 mdi nhém phenyl, Cs.7 xycloalkyl, heteroaryl c¢6 5 dén 6 canh, va cac
nhém heteroxycloalkyl ¢6 4 dén 7 canh ctia R® tily v duoc thé bang 1 hodc 2 R,

R0 va R doc 1ap duoc chon tir H, Ci alkyl, Ca- alkenyl, Ca.6 alkynyl, Ci.¢ h-
aloalkyl, Cs.10aryl, Cs-10xycloalkyl, gbc heteroaryl c6 5 dén 10 canh c6 cacbon va 1, 2,
hodc 3 nguyén tir khac loai doc 1dp duoc chon tir N, O va S, va gé)c heteroxycloalkyl
6 tir 4 dén 10 canh ¢6 cacbon va 1, 2, hodc 3 nguyén tir khéc loai ddc 1ap dwoc chon
tr N, O va S; trong d6 tirng nhom Ci¢ alkyl, Ca6 alkenyl, Ca6 alkynyl, Ce-10aryl, Cs-10
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va cic nhém heteroxycloalkyl c6 4 dén 10
canh ctia R'° va R!! tiy y duoc thé bang 1, 2, 3, hodc 4 R1%4,

mdi gbe R'% duoc chon mdt cach doc 1ap trong sd halo, CN, NOz, OR™, SR#,
C(O)RM™, C(O)NR®R¥, C(O)OR*, OC(O)R"™, OC(O)NR*R%, C(=NR*)NR*R%, N-
RUC(=ENR“NRURY, NR“R#, NR%C(O)R™, NR%“C(O)OR*, NR“C(O)NR%R%,
NRS(O)RY, NR#S(0)R?*, NR“S(0),NR*R%, S(O)R™, S(O)NR“R#, S(O)R"™,
S(0)RNR¥R#, Ci¢ alkyl, Cas alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Cs.s
xycloalkyl, gbc heteroaryl c¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khic
loai doc lap duoc chon tr N, O va S, va gbc heteroxycloalkyl c6 4 dén 7 canh c6

cacbon va 1, 2, hodc 3 nguyén tir khac loai d6c 14p duoc chon tir N, O va S; trong do
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mdi nhém Ci alkyl, Ca6 alkenyl, Ca. alkynyl, phenyl, Cs.s xycloalkyl, heteroaryl cé
5 dn 6 canh, va nhém heteroxycloalkyl c6 4 dén 7 canh cua R!°A tuy ¥ duge thé bing
1, 2, hoic 3 phén tir thé doc 1ap duoc chon tir R,

mdi géc R*, R™, R, va R# duoc chon doc 14p mdt cach tir H, Ci4 alkyl, Cos
alkenyl, C2.4 alkynyl, C14 haloalkyl, phenyl, Cs.s xycloalkyl, gbc heteroaryl ¢6 5 dén 6
canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai ddc 1ap dugc chonte N, O va S, va
gbc heteroxycloalkyl c6 4 dén 7 canh c¢6 cacbon va 1, 2, hogc 3 nguyén ti khéc loai
doc 1ap dugc chon t N, O va S; trong do mdi nhéom Ci4 alkyl, Cz.4 alkenyl, Cz4
alkynyl, phenyl,  Css xycloalkyl, heteroaryl c¢6 5 dén 6 canh, va nhém
heteroxycloalkyl ¢6 4 dén 7 canh ctia R*, R* R va R% tiy y duoc thé bang 1, 2,
hodc 3 phin tir thé doc 1ap dugc chon tir R1;

theo cach khac, R va R¥ ciing v6i nguyén tir nito ma ching gan vao tao ra
nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh ma tuy y dugc thé béng 1, 2 hodc 3

phén tir thé doc 1ap duoc chon tir R'Y;
mdi nhém R doc 1ap 1a H hodc Ci.4 alkyl;

theo cach khac, R va R cing vé6i nguyén tir cacbon ma ching gén vao tao ra
nhom xycloalkyl cé 3, 4, 5, 6 hodc 7 canh hodc nhém heteroxycloalkyl ¢6 4, 5, 6, 7, 8,
9, hodc 10 canh; trong dé mdi nhém xycloalkyl cé 3, 4, 5, 6 hodc 7 canh va nhom
heteroxycloalkyl c6 4, 5, 6, 7, 8, 9, hodc 10 canh tuy y dugc thé béng 1, 2, 3 hoac 4

R10A,
R!2 13 H hodc Ci4 alkyl ma tiy y duoc thé bang R'7,

mdi gbc R'7 dwoc chon mét cach doc 14p trong sb halo, CN, NO,, ORY, SR¥,
C(O)R”, C(O)NRRY, C(O)ORY, OC(O)RY, OC(O)NRRY, C(=NR*)NR’RY’, N-
RYC(=NRINRRY, NRYRY, NRC(O)RY, NRY’C(O)OR¥, NRC(O)NRRY,
NRYS(O)RY, NRYS(0):RY, NRS(0),NRRY, S(O)RY, S(O)NRRY, S(O)R",
S(ORNRYRY, Cis alkyl, Ca¢ alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Css
xycloalkyl, géc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khic
loai doc 18p dugc chon tu N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khéc loai doc 1ap dugc chon tir N, O va S; trong do

mdi nhém Ci.6 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, phenyl, Cs.sxycloalkyl, heteroaryl c6
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5 dén 6 canh, va cdc nhom heteroxycloalkyl c6 4 dén 7 canh cta R!7 tiy v dugc thé
béng 1, 2, hodc 3 phén tir thé doc 1ap dwoc chon tir RY;

mdi gbec R¥, RY, RY, va RY dugc chon mot cach doc 1ap tir H, Ci.4 alkyl, Cax
alkenyl, Co4 alkynyl, Ci.4 haloalkyl, phenyl, C3.¢xycloalkyl, gbc heteroaryl c6 5 dén 6
canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1dp dugc chon tt N, O va S, va
gbc heteroxycloalkyl ¢6 4 dén 7 canh ¢ cacbon va 1, 2, hodc 3 nguyén tir khéc loai
ddc 1ap duoc chon tir N, O va S; trong d6 mdi nhém Ci4 alkyl, Co-4 alkenyl, Cos
alkynyl, phenyl, Css xycloalkyl, heteroaryl c¢6 5 dén 6 canh, va cic nhém
heteroxycloalkyl ¢6 4 dén 7 canh cia R¥, R?”, RY, va RY tiy y duoc thé bang 1, 2,
hodc 3 phan tir thé doc 1ap duoc chon tir R';

theo cach khac, R®7 va RY cing v6i nguyén tir nito ma ching gin vio tao ra
nhom heteroxycloalkyl c¢6 4, 5, 6, hoac 7 canh ma tuy y dugc thé béng 1, 2 hodc 3

phén tir thé doc 14p duoc chon tir R,
mdi gbe R¥7 doc 1ap 12 H hodc Crs alkyl;

mdi gbc R! chon mdt cach doc lap trong sb halo, CN, NO,, OR®, SR¥,
C(O)RY, C(ONR®R®, C(O)OR®, OC(O)RY, OC(O)NRYR®, NRPR®,
NRPC(O)R™, NRPC(O)OR®, NRPC(O)NRPR®, NRUS(O)RY, NR¥S(O).RY,
NR¥S(0)NRPR®, S(O)RY, S(O)NRPR®, S(0),R™, S(O);NRPR®, C4 alkyl, Cou
alkenyl, Cz.4 alkynyl, va C14 haloalkyl;

mdi gbec R®, RY, va R® ddc lap duge chon tir H va Ci4 alkyl; va

mdi gbe R doc 14p 14 Ci4 alkyl. Theo mdt phwong én, Y 1a O. Theo phuong 4n
khéc, Y 1a NR®.

Theo mét sb phuong an vé& cdc hop chét ¢ cong thire (I):
X!1a CRR!" ho#c NR7;

X 1a N ho#c CRS;

R! 14 Ci3 alkyl hodc Ci-3 haloalkyl,

R? 1a H, halo, Ci.3 alkyl, Ci3 haloalkyl, CN, hodc Ci.3 alkoxy;

R3 1a H, halo, Ci3 alkyl, Ci3 haloalkyl, CN, hoac Ci.; alkoxy;
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R*1a Ci3 alkyl hodc Ci haloalkyl;
R’ 1a H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hozc C-3 alkoxy;

RS dugc chon tr H, halo, CN, OR*, SR* C(O)NR*“R%, OC(O)NR*“R%,
NR¥R%¥,  NR%“C(O)R™, NR®C(O)OR¥, ~ NR“C(O)NR*R¥  NR*S(O)RY™,
NR*S(0):R, NR#S(0):NR*R¥, S(O)R?, S(O)NR*R#, S(0)R", S(O)NR¥“R%,
Crs alkyl, Cz alkenyl, Cz alkynyl, Ci.s haloalkyl, phenyl, Cs. xycloalkyl, gbc
heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc lap duoc
chonttr N, Ova S, va géc heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hoic 3
nguyén tir khac loai doc 1ap duge chon tir N, O va S; trong d6 mdi nhém Ci.6 alkyl, Ca-
¢ alkenyl, Ca. alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5 dén 6 canh, va cac
nhém heteroxycloalkyl ¢6 4 d&én 7 canh cta RS tly ¥ dugc thé bang 1, 2, hoic 3 phan
tir thé doc 1ap duoc chon tir R104;

R7 dugc chon tr H, C(O)NR*“R¥, S(O)R*, S(O)NR“R%, S(O)RM,
S(O)NR*R%, Cis alkyl, Cas alkenyl, Cz alkynyl, Ci.s haloalkyl, phenyl, Cs.
xycloalkyl, heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hoic 3 nguyén tir khac loai
doc 1ap dugc chontt N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va
1, 2, hoac 3 nguyén tir khac loai doc lap dugc chon tir N, O va S; trong d6 mdi nhém
Ci alkyl, Ca.6 alkenyl, Ca6 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5 dén 6
canh, va cac nhédm heteroxycloalkyl c6 4 dén 7 canh ctia R’ tuy y duoc thé béng 1, 2,

hodc 3 phén tir thé doc 1ap dugc chon tir R1%4;

L 12 «(CRPR™),-, trong d6 R va R™ doc 1ap 1a H, Cis alkyl, Ce.10 aryl,
heteroaryl ¢6 5 dén 10 canh hozc heteroxycloalkyl c6 4 dén 10 canh, trong d6 Ci.
alkyl, Ce.10 aryl, heteroaryl c6 5 dén 10 canh hoic heteroxycloalkyl ¢6 4 dén 7 canh
thy v duoc thé bing tir I dén 3 nhém R,

chi sb dué6i dong n bé'mg 1 hoac 2;

R8 13 H hoic Ci4 alkyl ma tiy ¥ dugc thé bang halo, CN, OR?®, C(O)NR¥RY,
NR®UR®, NRUC(O)RY, NR®C(O)OR¥, NR®C(O)NR¥R¥, NR¥S(O)RY,
NR¥S(0)RY, NRUS(0):NR¥R¥, S(O)RY, S(O)NR®R¥, S(0)RY, S(O)NR¥R¥,
phenyl, Cs7 xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hogc 3
nguyén tir khac loai doc 1ap dugc chon tr N, O va S, hodc géc heteroxycloalkyl c6 4
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dén 7 canh ¢6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 14p duoc chon tir N, O
va S; trong d6 mdi nhém phenyl, C3.7 xycloalkyl, heteroaryl ¢c6 5 dén 6 canh, va céc
nhém heteroxycloalkyl c6 4 dén 7 canh ctia R8 tiy y dugc thé bang 1 hodc 2 R19;

R'% va R!! doc 1ap duge chon tir H, Ci alkyl, Ca alkenyl, Ca-6 alkynyl, Ci.6
haloalkyl, Cs-10aryl, Cs.19xycloalkyl, gbc heteroaryl c¢6 5 dén 10 canh c6 cacbon va 1,
2, hodc 3 nguyén tu khéc loai doc 1dp duge chontt N, O va S, va géc heteroxycloalkyl
¢6 tir 4 dén 10 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khéc loai doc 1dp dugce chon
tr N, O va S; trong d6 mdi nhém Ci-¢ alkyl, Cas alkenyl, Ca alkynyl, Ce.10aryl, Cs-io
xycloalkyl, heteroaryl c6 5 dén 10 canh, va cdc nhém heteroxycloalkyl c6 4 dén 10
canh cia R!? va R!! tily y duge thé bang 1, 2, 3, hodc 4 R104;

mdi gbc R4 chon mot cach doc lap trong sb halo, CN, NO2, OR*, SR*,
C(O)RM, C(O)NR¥R¥, C(O)OR*, OC(O)R™, OC(O)NR*“R%*, C(=NR*)NR*R%, N-
RA4C(=NR*)NR*R%, NR*R%, NR“C(O)R™, NR“C(O)OR*, NR“C(O)NR*“R%,
NR*S(O)R™, NR#S(0),R™, NR*S(0).NR*R*, S(O)R®, S(O)NR%R¥, S(0O)R™,
S(ORNR¥R*, Cis alkyl, Cas alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Ci.s
xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khic
loai ddc 1ap dugc chon tr N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1dp duoc chon tir N, O va S; trong d6
mdi nhém Ci.6 alkyl, Ca-s alkenyl, Ca alkynyl, phenyl, Cs.sxycloalkyl, heteroaryl c6
5 dén 6 canh, va nhom heteroxycloalkyl c6 4 dén 7 canh ctia R1%A tily v dwoc thé bang
1, 2, hodc 3 phan tir thé doc 1ap duoc chon tir R'%;

mdi gbe R*, R R*, va R% doc 1ap duge chon tir H, Ci4 alkyl, C2.4 alkenyl,
Ca4 alkynyl, C1.4 haloalkyl, phenyl, Csxycloalkyl, gbc heteroaryl c¢6 5 d&én 6 canh co
cacbon va 1, 2, hodc 3 nguyén tir khéc loai doc lap duoc chon ttr N, O va S, va géc
heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
1dp dugce chon tir N, O va S; trong d6 mdi nhém Ci4 alkyl, Co4 alkenyl, C24 alkynyl,
phenyl, Cs.sxycloalkyl, heteroaryl c6 5 dén 6 canh, va nhém heteroxycloalkyl c6 4 dén
7 canh ctia R, R™, R*, va R%* tuy y dugc thé bing 1, 2, hogc 3 phin tir thé doc lap

duoc chon tir R'?;
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theo cach khac, R* va R% clng véi nguyén tir nito ma chung gén vao tao ra
nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh ma tuy y dwoc thé bang 1, 2 hoic 3

phan tir thé ddc 14p duoc chon tir R1%;
mdi gbc R** 13 H hoic C1.4 alkyl;

theo cach khac, R!® va R!! ciing véi nguyén tir cacbon ma ching gén vao tao ra
nhom xycloalkyl c6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroxycloalkyl ¢6 4, 5, 6, 7, 8,
9, ho#ic 10 canh; trong dé mdi nhém xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh va nhém
heteroxycloalkyl c6 4, 5, 6, 7, 8, 9, hodc 10 canh tuy y duoc thé bﬁng 1, 2, 3 hoac 4
RI0A.

R'2 13 H hoic Ci4 alkyl ma tily y duoc thé bang R';

mdi gbc R!7 duge chon mét cach doc 1ap trong sb halo, CN, NO,, OR¥, SRY,
C(O)RY, C(O)NR’RY, C(O)OR?¥, OC(O)RY, OC(O)NR'RY, C(=NR*’)NR’RY, N-
RYC(=NR)NRRY, NRRY, NRYC(O)R"?, NR’C(O)OR¥, NRC(O)NRYRY,
NRYS(O)RY, NRY’S(0)2R"’, NRY’S(0),NR*’R¥, S(O)RY, S(O)NRRY, S(O).R",
S(O)LNRYRY, Cis alkyl, Ca alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Cs.
xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khic
loai doc 1ap duge chon tr N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1dp duogc chon tir N, O va S; trong do
mdi nhém Ci.¢ alkyl, Ca-6 alkenyl, Ca-¢ alkynyl, phenyl, Cs.sxycloalkyl, heteroaryl c6
5 dn 6 canh, va cic nhém heteroxycloalkyl c6 4 dén 7 canh cta R'7 tuy y duogc thé
bang 1, 2, hoic 3 phan tir thé doc 1ap duoce chon tir R';

mdi gbe R¥, RY, RY, va RY doc 1ap duge chon tit H, Ci4 alkyl, Ca.4 alkenyl,
Ca4 alkynyl, Ci4 haloalkyl, phenyl, C3.¢xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1dp duogc chon tr N, O va S, va géc
heteroxycloalkyl cé 4 dén 7 canh ¢ cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
1ap dugc chon tir N, O va S; trong d6 mdi nhém Ci.4 alkyl, C2-4 alkenyl, C24 alkynyl,
phenyl, Cs.s xycloalkyl, heteroaryl c6 5 dén 6 canh, va cac nhém heteroxycloalkyl c6 4
dén 7 canh cua R, RY, RY, va RY ty ¥ duoc thé bing 1, 2, hoic 3 phan tir thé doc
lap dugc chon tir RY;
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theo cach khac, R va RY clng véi nguyén tir nito ma chung gin vio tao ra
nhom heteroxycloalkyl c¢6 4, 5, 6, hodc 7 canh ma tuy y duoc thé bang 1, 2 hodc 3
phan tir thé doc 1ap dugce chon tir RY;

mdi gbe RY7 doc 1ap 1a H hodc Ci4 alkyl;

mdi gbe R'® duge chon mot cach doc 1ép trong s6 halo, CN, NO,, OR®, SR¥,
C(O)RY, C(O)NR¥R®, C(O)OR?, OC(O)RY, OC(O)NR®RY, NRRY,
NR¥C(O)RY, NR¥C(O)OR?, NR®C(O)NR¥R®, NR¥S(0)RY, NR¥S(0).RY,
NR¥S(0)NR¥R¥, S(O)RY, S (O)NR®R®, S(0)RY, S(0)NR¥RY, Ci4 alkyl, C24
alkenyl, C24 alkynyl, va Ci4 haloalkyl;

mdi gbc R®, R, va R¥ doc 1ap duge chon tir H va Ci4 alkyl; va

mdi gbec RY doc 1ap 1a Ci4 alkyl.

Theo mdt s6 phuong én cua hop chét ¢6 cong thuc (I), R’ duoc chon tir H,
C(O)NR%R%*, S(O)RM™, S(O)NR#R%, S(0)RY, S(0)NR%R%, Ci alkyl, Ca- alkenyl,
Ca.6 alkynyl, Ci.s haloalkyl, phenyl, Cs- xycloalkyl, heteroaryl c6 5 dén 6 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugce chon tir N, O va S, va géc
heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
1ap duge chon tir N, O va S; trong d6 mdi nhém Ci alkyl, Ca-6 alkenyl, Ca-s alkynyl,
phenyl, Cs.6xycloalkyl, heteroaryl c6 5 dén 6 canh, va cac nhém heteroxycloalkyl c6 4
dén 7 canh ctia R7 tuy y duoc thé bz‘ing 1, 2, hodc 3 phﬁn tir thé doc 1ap duge chon tir
RWA.

Theo mot sb phuong an vé céac hop chét c6 cong thic (1), sang ché d& xuét chat

tic ché FGFRA4 13 hop chét ¢6 cong thire (ID):

OR*

o (I0)

-12-



30547

hodc mubi dugc dung ciia né, trong do:
X 1a N ho#c CRS;
R! 14 C1.3 alkyl hodc Ci.3 haloalkyl;
R2 13 H, halo, C1 alkyl, Ci3 haloalkyl, CN, hodc Ci3 alkoxy;
R3 13 H, halo, C1 alkyl, Ci3 haloalkyl, CN, hodc Ci3 alkoxy;
R* 14 C13 alkyl hodc Ci3 haloalkyl;
RS 13 H, halo, C1 alkyl, Ci1.3 haloalkyl, CN, hodc Ci.3 alkoxy;

RS 1a H, halo, CN, OR*, SR*, C(O)NR*R¥, OC(O)NR%R%, NR*R%,
NR#C(O)RY, NR*C(O)OR™, NR*“C(O)NR*“R¥, NR“S(O)R™, NRS(0)2R%,
NR#S(0),NR¥R%*, S(O)R™, S(O)NRR¥, S(0)R™, S(0)2NR*R%, Ci alkyl, Ca6
alkenyl, C2- alkynyl, Ci-6 haloalkyl, phenyl, Cs-6 xycloalkyl, gbc heteroaryl c6 5 dén 6
canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap duoc chon tt N, O va S, va
gbc heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai
doc 1ap duogc chon tir N, O va §; trong d6é mdi nhom Ci alkyl, Ca¢ alkenyl, Ca
alkynyl, phenyl, Css xycloalkyl, heteroaryl c6 5 dén 6 canh, va cdc nhém
heteroxycloalkyl c6 4 dén 7 canh ctia RS tuy y duoc thé bang 1, 2, hodc 3 phan tir thé
doc 1ap dugc chon tir R1%4;

L 14 —(CRIRM),-, trong d6 R" va R doc 1ap 1a H, Cre alkyl,Cs-10aryl,
heteroaryl c6 5 dén 10 canh hoidc heteroxycloalkyl c6 4 dén 10 canh, trong d6 Ci
alkyl,Cs.10 aryl, heteroaryl c6 5 dén 10 canh hodc heteroxycloalkyl c6 4 dén 10 canh
tlly ¥ duoc thé bing tir 1 dén 3 nhom R, trong d6 mdi nhém RY7 ty ¥ duogc thé bang
tir 1 dén 3 thanh phan R'%; chi s6 dudi dong n bang 1, 2 hodc 3;

R® 14 H hoiic Ci4 alkyl ma tiy ¥ duoc thé bing halo, CN, OR®, C(O)NRR?,
NROR®, NRPC(O)RY, NR¥C(O)OR¥, NR®C(O)NR¥R¥, NR“S(O)RY,
NR®S(0)2R", NRS(0):NR¥R¥, S(O)RY, S(O)NR¥R®, S(0)R", S(0)NR¥R®,
phenyl, Cs.7 xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh co6 cacbon va 1, 2, hodc 3
nguyén ti khac loai doc 1ap duge chon tt N, O va S, hodc géc heteroxycloalkyl c6 4
dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tu khac loai ddc 1ap dugc chon tir N, O
va S; trong dé mdi nhém phenyl, Cs-7 xycloalkyl, heteroaryl ¢6 5 dén 6 canh, va céc
nhom heteroxycloalkyl ¢6 4 dén 7 canh ctia R® ty y dugc thé bang 1 hodc 2 RY;
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R0 duge chon tir Ci6 alkyl, Ca- alkenyl, Cas alkynyl, Ci-6 haloalkyl, Ce-10aryl,
Cs.1oxycloalkyl, gbc heteroaryl ¢6 5 dén 10 canh c6 cacbon va 1, 2, hodc 3 nguyén tur
khac loai doc 14p dugc chon tt N, O va S, va géc heteroxycloalkyl c6 tur 4 dén 10 canh
¢ cacbon va 1, 2, hodc 3 nguyén tir khac loai doc lap duoc chon tr N, O va S; trong
d6 mdi nhém Cis alkyl, Cas alkenyl, Czs alkynyl, Ce-10 aryl, Cs-i0 xycloalkyl,
heteroaryl ¢6 5 dén 10 canh, va cac nhém heteroxycloalkyl c6 4 dén 10 canh cua R!?
tiy ¥ duoc thé bang 1, 2, 3, hodc 4 R'%;

R4 mdi gbc chon mdt cach ddc lap trong s6 halo, CN, NO,, OR*, SR*,
C(O)R™, C(O)NR*R%, C(O)OR™, OC(O)R?, OC(O)NR*R%, C(=NR*)NR*“R%, N-
RAC(=NR*)NR*R%, NR“R%, NR#“C(0)R™, NR*C(O)OR™, NR“C(O)NR¥R%,
NR#S(O)R™, NR“S(O)2R™, NR¢“S(0)NR*“R%, S(O)R™, S(O)NR*R¥, S(0)R™,
S(O)NR¥R#, Cis alkyl, Ca¢ alkenyl, Ca alkynyl, Cis haloalkyl, phenyl, Css
xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac
loai ddc 1ap duogc chon tr N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh co
cacbon va 1, 2, hodc 3 nguyén tit khéc loai ddc 1ap duoc chon tur N, O va S; trong do
mdi nhém Ci.6 alkyl, Ca- alkenyl, Co6 alkynyl, phenyl, Cs- xycloalkyl, heteroaryl co
5 dén 6 canh, vi nhém heteroxycloalkyl c6 4 dén 7 canh ctia R'%* tiy y duoc thé bang
1,2, hoic 3 phén tir thé ddc 1ap duge chon tir R';

mdi gbc R*, R™, R*, va R* doc 1ap duoc chon tir H, Ci4 alkyl, C4 alkenyl,
Ca.4 alkynyl, C14 haloalkyl, phenyl, C3-6 xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh c6
cacbon va 1, 2, hodc 3 nguyén ti khéac loai doc 1ap duoc chon tr N, O va S, va géc
heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tu khéc loai doc
1ap duge chon tir N, O va S; trong do6 mdi nhém Ci alkyl, Co4 alkenyl, C24 alkynyl,
phenyl, Cs.s xycloalkyl, heteroaryl c¢6 5 dén 6 canh, va nhom heteroxycloalkyl c6 4 dén
7 canh cia R®, RY, R, va R¥ tily ¥ duoc thé bing 1, 2, hodc 3 phén tir thé doc 1ap

duoc chon tir RY;

theo cach khac, R* va R% cung v6i nguyén tir nito ma chung gin vao tao ra
nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh ma tuy y duoc thé bang 1, 2 hodc 3

phén tir thé doc 1ap dugc chon tlr RY;

R®* 1a H hodc Ci4 alkyl;
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R!! duoc chon tir Ci alkyl, Ca.6 alkenyl, Ca6 alkynyl, va Cis haloalkyl; trong
d6 mdi nhém Ci alkyl, Ca alkenyl, va Ca alkynyl tuy y duoc thé bang 1, 2 hoic 3

phan tir thé doc 1ap dugce chon tir RY?;

theo cach khac, R va R!! cling véi nguyén tir cacbon ma chiing gn vao tao ra
nhém xycloalkyl c6 3, 4, 5, 6 hodc 7 canh hoac nhém heteroxycloalkyl c6 4, 5, 6, 7, 8,
9, hodc 10 canh; trong do mdi nhém xycloalkyl ¢ 3, 4, 5, 6 hodc 7 canh va nhém
heteroxycloalkyl ¢6 4, 5, 6, 7, 8, 9, hodc 10 canh tuy y dugc thé bz‘“mg 1, 2, 3 hodac 4
RI0A.

R!2 13 H hoic Ci4 alkyl ma tiy ¥ duge thé bang R';

mdi gbe R'7 duge chon mdt cach doc lap trong s6 halo, CN, NO2, OR¥, SR¥,
C(O)RY?, C(O)NR“'RY, C(O)OR?¥, OC(O)RY, OC(O)NRRY, C(=NR*)NR“’R?, N-
RYC(=NR)NRRY, NR“RY, NRYC(0)RY?, NR¢’C(O)ORY, NRY’C(O)NRRY,
NRS(0)RY7, NR’S(0)R, NR7S(0)NR“RY, S(O)RY, S(O)NRRY, S(ORRY,
S(0)NRYRY, Cig alkyl, Cas alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Cs.
xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodac 3 nguyén tu khac
loai doc 1ap duoc chon tir N, O va S, va gbe heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 18p dugc chon tir N, O va S; trong do
mdi nhém Ci.s alkyl, Ca- alkenyl, C2.6 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl ¢
5 dén 6 canh, va cac nhém heteroxycloalkyl c6 4 dén 7 canh ctua RY7 tuy y dugc thé
bang 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tr R'?;

mdi gbc R¥, RY7, RY, va RY doc 14p duge chon tir H, Ci4 alkyl, Cz4 alkenyl,
Ca.4 alkynyl, Ci4 haloalkyl, phenyl, Cs- xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tr N, O Vé‘lA S, va géc
heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
1ap duge chon tr N, O va S; trong d6 mdi nhém Ci4 alkyl, C24 alkenyl, C24 alkynyl,
phenyl, Cs.s xycloalkyl, heteroaryl c6 5 dén 6 canh, va cac nhom heteroxycloalkyl c6 4
dén 7 canh cia RY, RY, R, va RY tly ¥ dugc thé bang 1, 2, hodc 3 phén tir thé doc

1ap dugc chon tix RY;

theo céch khac, RY7 va RY cing v6i nguyén ti nito ma ching gin vao tao ra
nhém heteroxycloalkyl c6 4, 5, 6, hoac 7 canh ma tuy y duoc thé béng 1, 2 hoac 3

phan tr thé doc 1ap duoc chon tir RY;
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mdi gbc R 1a H hodc Ci4 alkyl;

mdi gbc R chon mot cach doc lap trong s6 halo, CN, NO,, OR®, SR®,
C(O)RY, C(O)NR®R®, C(O)OR®, OC(ORY, OC(O)NRYR®, NR¥R®,
NRPC(O)RY, NRPC(O)OR®, NRPC(O)NR¥R®, NRUS(O)RY, NR®S(O):RY,
NRPS(0);NRER®, S(O)RY, S(O)NRURY, S(ORR™, S(O)NR¥R®, Ci4 alkyl, C24
alkenyl, C24 alkynyl, va Ci4 haloalkyl;

mdi gbc R®, R, va R® doc 1ap duoc chon tir H va Ci4 alkyl; va

mdi gbc RY 13 Ci.4 alkyl.

Theo mdt sb phuong an vé cac hop chat c6 cong thuc (I), sang ché @& xuét cac

hop chét hodc mubi duoc dung cua nd, ma la chét e ché FGFR4 va c6 cong thue (I1D):

OR*
R3 RS
o)
R11
RO N R10
2
R I~y .
| 12
X N R

O
(IIT)

Cac bién R!, R2, R3, R%, RS, R'O, R!!, R12, X va L duogce xac dinh theo phuong an
bét ky vé hop chét c6 cong thirc (D).

Theo mdt sb phuong an vé hop chit cé cong thire (I), sang ché dé xuét hop
chét, hodc céc mudi duoc dung cia nd, ma la chat trc ché FGFR4 va c6 cong thirc

Iv):
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OR*
R3 R®
O R11
RO N R10
2
R o~y

| H
N /K N 12
N™ S(CHp)y X
O (Iv)
Céc bién R!, R2, R3, R4, RS, R1°, R!!, R12, X va n dugc x4c dinh theo phuong 4n
bét ky vé hop chét c6 cong thirc (D).

Theo mdt s6 phuong 4n vé céc hop chét c6 cong thie (I), séng ché @ xuit cac
hop chat c6 cong thie (V) hodc mudi duoc dung ctia chung, ma c6 hoat tinh ché

FGFR4.

OCH,

F
O

R11
H5CO N R10

Z'¢ Y
I
\N )\/ N 7}/\
© V)
Theo mot sb phuong én vé cac hop chét cé cong thie (V), R' va R!! cling véi
nguyén tir cacbon ma ching gén vio tao ra Cs. xycloalkyl, tiy y dugc thé bang 1 hoic

2 nhém R4,

Theo céc phuong 4n nhét dinh vé cac hop chét c6 cong thuc (I), R va R ciing
v&i nguyén tir cacbon ma ching gan vao tao ra nhom xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl. Theo mdt phuong an, X la CH. Theo phuong 4n khac, X
la N.

Theo mét sb phuong an v& céc hop chét c6 cong thuc (1), sang ché dé xuét cac
hop chét ¢ cong thue (VI) hodc mubi dugc dung ctia chiing, ma c6 hoat tinh e ché

FGFR4.
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OCHjs
F O
H5CO N/U\N’R7
F i §
Sy LN TS
O (VD)

Theo mot s6 phuong 4n vé céc hop chét ¢6 cong thie (VI), R7 1a Cie alkyl,
phenyl, heteroaryl c6 5 hodc 6 canh, Cs.6 xycloalkyl hogc heteroxycloalkyl c6 4 dén 6
canh, mdi nhém trong s6 nay tuy v duoc thé bang tir 1 dén 2 thanh phan dugc chon tir
halo, C14 alkyl, CN, Ci4 haloalkyl, Ci4 alkoxy, phenyl, C3- xycloalkyl, heteroaryl c6
5 hodc 6 canh, C3.s  xycloalkyl hodc heteroxycloalkyl c6 4 dén 6 canh.

Theo céc phuong 4n nhét dinh v& cac hop chét c6 cong thic (I), R 1a metyl,
etyl, isopropyl, n-butyl, xyanometyl, 2,2 2-trifloetyl, phenyl, 3-pyridyl, 1-metyl-1H-
pyrazol-3-yl, 1-metyl-1H-pyrazol-4-yl, tetrahydrofuran-3-yl, 3,3-difloxyclobutyl, 2-
metoxyetyl, xyclopropylmetyl, 2,2-difloetyl, benzyl, 3-flobenzyl, pyridin-3-ylmetyl,
(1-metyl-1H-pyrazol-4-yl)metyl, (1-metyl-1H-pyrazol-3-yl)metyl hoac
(teterahydrofuranyl-3-yl)metyl. Theo mdt phuong 4n, X 13 CH. Theo phuong 4n khac,
Xl1aN.

Theo mdt sd phuong 4n, sang ché d8 xuét cac chat ac ché FGFR4 c6 cong thirc
(Ia):
OCHs;

hodc mudi duge dung cua nd, trong do:
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R21a F hoic Cl;
R®1a F hoic Cl;

L 13 —(CR*R!),-, trong d6 R'* va R* doc 1ap 1a H, Ci. alkyl hoac Ce-10 aryl,
trong d6 Ci- alkyl hodc Ce.10 aryl tiry y dugc thé bang tr 1 dén 3 nhém R'7; hodc RP
va R cling véi nguyén tir cacbon ma ching gin vao tao ra nhém Cs.6 xycloalkyl hodc
heteroxycloalkyl c6 4 dn 6 canh; trong d6 nhém Css xycloalkyl hodc
heteroxycloalkyl c6 4 dén 6 canh tiy y dugc thé bing tir 1 dén 3 RY7,

R?® 12 H ho#c metyl;

R0 duge chon tir Ci.6 alkyl, Ca alkenyl, C26 alkynyl, Ci-6 haloalkyl, Cs-10aryl,
Cs-10xycloalkyl, gbc heteroaryl ¢ 5 dén 10 canh c6 cacbon va 1, 2, hodc 3 nguyén tur
khac loai ddc 1ap dugc chon tr N, O va S, va géc heteroxycloalkyl c6 tir 4 dén 10 canh
¢6 cacbon va 1, 2, hodc 3 nguyén tir khic loai doc 1ap duoc chon tr N, O va S; trong
@6 mdi nhém Cis alkyl, Cas alkenyl, Cas alkynyl, Ceo aryl, Cs.o xycloalkyl,
heteroaryl ¢6 5 dén 10 canh, va cac nhém heteroxycloalkyl c6 4 dén 10 canh cta R!?
tly ¥ dugc thé bing 1, 2, 3, hodc 4 R1%;

mdi gbc R1% dugc chon mét cach doc 1ap trong s6 halo, CN, NOz, OR*, SR*,
C(O)R?, C(O)NR¥R%, C(O)OR¥, OC(O)R™, OC(O)NR%R%, C(=NR*)NR“R%, N-
R4C(=NR*)NR“R%, NR%“R%, NR*“C(O)R™, NR*C(0)OR*, NRC(O)NR¥R%,
NRS(O)RY, NR*S(0).R™, NR#S(0),NR*“R%, S(O)R™, S(O)NR*R¥, S(0)R™,
S(ONR¥R¥, Cis alkyl, Ca alkenyl, Cas alkynyl, Cie haloalkyl, phenyl, Css
xycloalkyl, gdc heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tu khac
loai doc 1ap duge chon tr N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap duge chon tir N, O va S; trong do
m3i nhém Cis alkyl, C2- alkenyl, Ca-s alkynyl, phenyl, Cs.sxycloalkyl, heteroaryl cé
5 dn 6 canh, va cac nhom heteroxycloalkyl c6 4 dén 7 canh ctia R tuy y duoc thé
bang 1, 2, hodc 3 phan tir thé doc 14p duoc chon tir RY;

mdi gbc R*, R*, R%, va R* doc 1ap dugc chon tir H, Ci4 alkyl, C2.4 alkenyl,
Ca4 alkynyl, Ci.4 haloalkyl, phenyl, Cs.¢xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh co
cacbon va 1, 2, hoac 3 nguyéﬁ tir khac loai doc lap dugc chon tr N, O va S, va géc

heteroxycloalkyl c6 4 dén 7 canh chia cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
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1ap duge chon tixr N, O va S; trong do mdi nhém Ci4 alkyl, C24 alkenyl, C24 alkynyl,
phenyl, Cs.s xycloalkyl, heteroaryl c6 5 dén 6 canh, va cac nhoém heteroxycloalkyl c6 4
dén 7 canh ctia R*, RP, R*, va R% tuy y duogc thé bang 1, 2, hodc 3 phan tir thé doc
1ap dugc chon tir R';

theo cach khéc, R% va R cing véi nguyén tir nito ma ching gin vao tao ra
nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh ma tuy y duogc thé béng 1, 2 hoac 3
phan tir thé ddc 1ap duge chon tir R';

mdi gbc R dbc 1ap 14 H hodc Ci4 alkyl;

R!! duoc chon tir Ci6 alkyl, Ca alkenyl, C2- alkynyl, va Ci- haloalkyl;

theo cach khac, R0 va R!! ciing v&i nguyén tir cacbon ma chung gén vao tao ra
nhém xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroxycloalkyl ¢6 4, 5, 6, hodc
7 canh; trong do mdi nhém nhém xycloalkyl c6 3, 4, 5, 6 hodc 7 canh va nhom
| heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bang 1, 2, 3 hodc 4 R'%,;

mdi gbc R!7 dugc chon mot cach doc 1ap tir OH, CN, amino, halo, Ci-6 alkyl,
C1.4 alkoxy, Ci4 alkylthio, Ci4 alkylamino, di(Ci-4 alkyl)amino, C14 haloalkyl, va Ci4
haloalkoxy;

mdi gbc R dugc chon mot cach doc 1ap tir halo, CN, NO,, OR¥®, SR¥,
C(O)RY, C(O)NR¥R®, C(O)OR¥®, OC(O)R, OC(O)NR¥R®, NR¥RY,
NR¥C(O)RY, NR®C(O)OR?, NR¥C(O)NR¥R®, NR¥S(O)RY, NR¥S(0).R,
NR®S(0):NR¥R®, S(O)RY, S(O)NR¥R®, S(0):R", S(0):NR¥R¥, Ci4 alkyl, Ca4
alkenyl, C24 alkynyl, va Ci4 haloalkyl;

mdi gbc R®, RY, va R¥ duoc chon doc 1ap tir H va Ci4 alkyl; va

mdi gbc R doc 18p 1a Ci4 alkyl.

Theo mot s& phuong an vé cac hop chét c6 cong thirc (Ta) néu trén, L la —
(CRP3RM),-, trong d6 R' va R doc 14p 1a H, Ci¢ alkyl, va Ce-10 aryl, trong d6 Ci-6
alkyl va Ce.10 aryl tuy y dugc thé bang tir 1 dén 3 nhom R'7 d& dugce chon mot cach
doc lap.

Theo mot sb phuwong én, X 1a N.

Theo mdt sb phuwong 4n, X 1a CR.
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Theo mot sb phuong 4n, R® 12 H, halo, CN, hoic Cis alkyl. Theo mot s6
phuong 4n, R 1a H. Theo mot s6 phwong 4n, R® 1a Ci. alkyl. Theo mot s6 phuong 4n,
R® 13 metyl. Theo mdt s6 phuong an, R 14 halo. Theo mot s6 phuong 4n, R® 12 CN.

Theo mdt s6 phuong 4n, R! 1a C1.3 alkyl. Theo mot s6 phuong 4n, R! 1a metyl.

Theo mot sd phuong &n, R* 1a halo. Theo mot s6 phuong 4n, R? 1a flo. Theo

mot s& phuong én, R? 14 clo.
Theo mdt s6 phuong an, R® 1a H.
Theo mét sé phuong an, R* 1a C1.3 alkyl. Theo mot s6 phuong 4n, R* 1 metyl.

Theo mét sb phuong 4n, R® 1 halo. Theo mét sd phuong 4n, R® 1a flo. Theo

mot sb phuong 4n, R’ 1 clo.

Theo mdt s6 phuong an, R? 1a flo va R° 1a flo. Theo mot s6 phuong 4n, R? 1a clo
va R 1a clo.

Theo mdt sb phuong 4n, R7 13 Ci.6 alkyl, phenyl, heteroaryl ¢6 5 hodc 6 canh,
Cis xycloalkyl hodc heteroxycloalkyl c6 4 dén 6 canh, mbi nhém trong sd nay tiy ¥
duoc thé bing tir 1 dén 2 thanh phan dugc chon tir halo, Ci4 alkyl, CN, Ci4 haloalkyl,
Ci4 alkoxy, phenyl, Css xycloalkyl, heteroaryl ¢6 5 hoac 6 canh, hodc
heteroxycloalkyl c6 4 dén 6 canh.

Theo mdt sb phuong 4an, R’ 1a metyl, etyl, propyl, isopropyl, n-butyl,
xyanometyl, 2,2,2-trifloetyl, phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, 1-metyl-1H-
pyrazol-4-yl, tetrahydrofuran-3-yl, 3,3-difloxyclobutyl, 2-metoxyetyl, xyclopropyl,
xyclopropylmetyl, 2,2-difloetyl, benzyl, 3-flobenzyl, pyridin-3-ylmetyl, (1-metyl-1H-
pyrazol-4-yl)metyl, (1-metyl-1 H-pyrazol-3-yl)metyl, (teterahydrofuranyl-3-yl)metyl,
2-floetyl,  4-pyridyl, (piperidin-4-yl)metyl, (1-metylpiperidin-4-yl)metyl, ~ (1-
metoxycarbonylpiperidin-4-yl)metyl, (1-metylsulfonylpiperidin-4-yl)metyl,
tetrahydropyran-4-yl, xyclobutyl, xyclopentyl, isobutyl, 1-(xyclobutylmetyl), hodc 4-
metyl-N-isopropylpiperidin—1-carboxamit. |

Theo mot s phwong &n, R’ 1a metyl, etyl, propyl, isopropyl, n-butyl,
xyanometyl, 2,2,2-trifloetyl, phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, 1-metyl-1H-
pyrazol-4-yl, tetrahydrofuran-3-yl, 3,3-difloxyclobutyl, 2-metoxyetyl, xyclopropyl,
xyclopropylmetyl, 2,2-difloetyl, benzyl, 3-flobenzyl, pyridin-3-ylmetyl, (1-metyl-1H-
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pyrazol-4-yl)metyl, (1-metyl-1H-pyrazol-3-yl)metyl hoéc (teterahydrofuranyl-3-
yl)metyl.

Theo mét s6 phuong 4n, R’ 1a etyl, propyl, isopropyl, xyanometyl, 2,2,2-
trifloetyl, 2,2-difloetyl, phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, tetrahydrofuran-3-
yl, 3,3-difloxyclobutyl, 2-metoxyetyl, xyclopropyl, xyclopropylmetyl, 3-flobenzyl,
pyridin-3-ylmetyl, (1-metyl-1H-pyrazol-4-yl)metyl, hodc (teterahydrofuranyl-3-
yl)metyl.

Theo mdt s6 phwong 4n, R7 12 2-floetyl, 4-pyridyl, (piperidin-4-yl)metyl, (1-me-
tylpiperidin-4-yl)metyl, (1-metoxycarbonylpiperidin-4-yl)metyl, (1-
metylsulfonylpiperidin-4-yl)metyl, tetrahydropyran-4-yl, ~xyclobutyl, xyclopentyl,
isobutyl, 1-(xyclobutylmetyl), hodc 4-metyl-N-isopropylpiperidin-1-carboxamit.

Theo mot sb phuong an, R! 13 Ci.3 alkyl; R2 13 halo; R3 13 H; R* 1a C13 alkyl; va
R’ 14 halo.

Theo mot s6 phuong 4n, R 12 C3 alkyl; R* 1A F; R* la H; R* 12 C13 alkyl; va R®
la F.

Theo mdt sb phuong 4n, R' 1a metyl; R? 1a F; R* 1a H; R4 1a metyl; va R’ 1a F.

Theo mot s6 phuong 4n, R 1a Ci.3 alkyl; R21a Cl; R3 1a H; R* 1a Cy3 alkyl; va
R’ 1aCL

Theo mét s& phuong &n, R! 1a metyl; R* 1a CL; R31a H; R* 1a metyl; vaR® 1a CL

Theo mot s& phuong 4n, R!? 14 Ci.¢ alkyl. Theo mot s6 phuong 4n, R' 12 metyl.

Theo mdt s& phuong an, R' 1a Ci. alkyl. Theo mot s6 phuong 4n, R'!' 12 metyl,

Theo mdt s6 phuong 4n, mdi gde R'® va R'! 1a Ci6 alkyl. Theo mot s6 phuong
&n, mdi gbc R'® va R 1a metyl.

Theo mot s6 phuong 4n, R'® va R!! cing v6i nguyén tir cacbon ma chung gén
vao tao ra nhom xycloalkyl c6 3, 4, 5, 6 hodc 7 canh. Theo mdt sé phuong an, R' va
R!! cung véi nguyén tir cacbon ma ching gén vao tao ra nhom xycloalkyl ¢6 3, 4, 5
hodic 6 canh. Theo mdt s6 phuong an, R'® va R!! cing véi nguyén tir cacbon ma ching

ghn vao tao ra nhom xycloalkyl c6 3, 4 hodc 5 canh.
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Theo mdt s& phuong 4n, R' va R ciing v6i nguyén tir cacbon ma ching gén
vao tao ra nhém xyclopropyl. Theo mét s6 phuong an, R' va R!! cing véi nguyén tir
cacbon ma ching gin vao tao ra nhom xyclobutyl. Theo mot sb phuong 4n, R'? va R
cing v&i nguyén tir cacbon ma ching gén vao tao ra nhém xyclopentyl. Theo mdt sb
phuong 4n, R'® va R!! cing v6i nguyén tir cacbon ma chung gin vao tao ra nhom
xyclohexyl. Theo mét s6 phuong 4n, R'® va R!! clng v6i nguyén tir cacbon ma ching

gén vao tao ra nhdm xycloheptyl.

Theo mét sb phuong 4n, R1° va R!! cling v6i nguyén tir cacbon ma ching gin
vao tao ra nhém xyclopropyl ty y duoc thé bang 1 hodc 2 R'%A. Theo mot s6 phuong
4n, R1% va R! clng v6i nguyén tir cacbon ma chung gén vao tao ra nhém xyclobutyl
tiy v dugc thé bing 1 hogc 2 R'%. Theo mét sé phuong 4n, R!® va R'' ciing voi
nguyén tir cacbon ma ching gén vio tao ra nhom xyclopentyl tiy y dugc thé bang 1
hodc 2 R, Theo mot s& phuong én, R' va R'! cling v6i nguyén tir cacbon ma ching

gén vao tao ra nhom xyclohexyl tuy y duge thé bang 1 hodc 2 R

Theo mot sb phuong 4n, R'® va R'! ciing v6i nguyén tir cacbon ma chiing gan

vao tao ra nhém xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl.

Theo mét s6 phuong 4n, R'® va R!! cung v6i nguyén tir cacbon ma ching gén

vao tao ra nhém xyclopropyl hodc xyclopentyl.

Theo mét sb phuong 4n, R'® va R!! cung véi nguyén tir cacbon ma chung gan

vao tao ra nhom heteroxycloalkyl ¢ 4, 5, 6, hodc 7 canh.

Theo moét sb phuong 4n, R' va R!! cung v6i nguyén tir cacbon ma ching gén
vao tao ra nhom tetrahydropyranyl (vi du, 2-tetrahydropyranyl, 3-tetrahydropyranyl
hodc 4-tetrahydropyranyl), nhom tetrahydrofuranyl (vi du, 2-tetrahydrofuranyl hodc 3-
tetrahydrofuranyl), nhom tetrahydrothiophenyl (vi du, 2-tetrahydrothiophenyl hodc 3-
tetrahydrothiophenyl), nhom pyrolidinyl (vi du, 2-pyrolidinyl hodc 3-pyrolidinyl),
nhém piperidinyl (vi duy, 2-piperidinyl, 3-piperidinyl hodc 4- piperidinyl), 2-
morpholinyl hoéc 3-morpholinyl, timg nhom trong sb nay tuy y duoc thé bang 1 hodc
5 nhém RIA. Theo mdt sé phwong an, R'® va R'! clng véi nguyén tu cacbon ma
ching gén vao tao ra nhém tetrahydropyranyl. Theo mét s6 phuong an, R va R"
cing v6i nguyén tir cacbon ma chiung gin vao tao ra nhom tetrahydropyranyl tuy y

duoc thé bang 1 hogc 2 R'%. Theo mdt sb phuong an, R' va R!! ciing v6i nguyén tlr
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cacbon ma chung gén vao tao ra nhém tetrahydrofuranyl. Theo mot s6 phuong 4an, R
va R!! cing v6i nguyén tir cacbon ma chiing gin vao tao ra nhom tetrahydrofuranyl
thy v duoc thé bang R4 Theo mot s& phuong 4n, R1® va R cling v6i nguyén tir
cacbon ma ching gin vio tao ra nhom azetidinyl. Theo mot s6 phuong 4n, R1% va R"!
cing véi nguyén tir cacbon ma chung gén vao tao ra nhom azetidinyl thy y dugc thé

bang R1%4,

Theo mot sé phuong én, L 13 <(CRPR)y-, trong 46 R" va R d6c 1ap 1a H, Ci-
¢ alkyl, Ce.10 aryl, heteroaryl c6 5 dén 10 canh ho#c heteroxycloalkyl c6 tir 4 dén 10
canh, m&i nhém trong s6 nay tuy y dugce thé bang tir 1 dén 3 nhém R'7; va n bang 1
hoic 2. Theo mét s6 phuong é4n, L 13 _(CRBR™),-, trong d6 R'* va R'* doc lép 1a H,
Ci- alkyl, Ce.10 aryl, heteroaryl ¢6 5 dén 10 canh hodc heteroxycloalkyl co6 tir 4 dén 10
canh.

Theo mot s phuong an, L 12 (CRP®R')-, trong d6 R13 va R"“ doc lap 1a H
hoic R13 va R! ciing véi nguyén tir cacbon ma ching gén vao tao ra nhom xycloalkyl
c6 tr 3 dén 6 canh hodc nhém heteroxycloalkyl co 4 dén 7 canh, trong d6 nhom
xycloalkyl c6 tur 3 dén 6 canh hozc nhom heteroxycloalkyl c6 4 dén 7 canh tuy y duoc
thé bang tir 1 hodc 2 nhém R'7. Theo mot s6 phuong 4n, L 1a «(CRPR'")x-, trong d6
R'® va RM doc lap 1a H hodc R va R'* cling véi nguyén tir cacbon ma ching gan vao
tao ra nhém xycloalkyl c6 tir 3 dén 6 canh hodc nhém heteroxycloalkyl c6 4 dén 7
canh.

Theo mot s6 phuong 4n, L 13 ~CHC(R")(R')- hodc —C(RP)R*)CH,-, trong
d6 R!3 va R cling v6i nguyén tir cacbon ma ching gén vao tao ra nhom xyclopropyl,
xyclobutyl, xyclopentyl hogc xyclohexyl, mdi nhém trong sd nay tuy y duoc thé bang
1 hosc 2 nhém R!'7. Theo mot sb phuong 4an, L 1a ~CH:CRP)R')- hodc -
C(R1)(R)CHy-, trong d6 R'3 va R'* cling v6i nguyén tu cacbon ma chung gin vao
tao ra nhém xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl.

Theo mot sd phuong én, L 1a _CH,C(R)(R™)- hode ~CR)(R'*)CHa-, trong
. d@6 R va R™ ciung v6i nguyén tir cacbon ma ching gén vao tao ra nhom
tetrahydropyranyl (vi du, 2-tetrahydropyranyl, 3-tetrahydropyranyl hodc 4-
tetrahydropyranyl), nhom tetrahydrofuranyl (vi du, 2-tetrahydrofuranyl hodc 3-
tetrahydrofuranyl), nhom tetrahydrothiophenyl (vi du, 2-tetrahydrothiophenyl hogc 3-
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tetrahydrothiophenyl), nhém pyrolidinyl (vi du, 2-pyrolidinyl hoéc 3-pyrolidinyl),
nhém piperidinyl (vi du, 2-piperidinyl, 3-piperidinyl hoac 4- piperidinyl), 2-
morpholinyl hodc 3-morpholinyl, mdi nhém trong s6 nay tiy y dugce thé bang 1 hodc 2
nhém RY7. Theo mdt sé phuong 4n, L 1a -CHC(R?)(R')- hogc ~C(R¥)(R'*)CHa-,
trong d6 R® va R!* cung voi nguyén tir cacbon ma ching gin vio tao ra nhom
tetrahydropyranyl (vi du, 2-tetrahydropyranyl, 3-tetrahydropyranyl hodc 4-
tetrahydropyranyl), nhém tetrahydrofuranyl (vi du, 2-tetrahydrofuranyl hodc 3-
tetrahydrofuranyl), nhom tetrahydrothiophenyl (vi du, 2-tetrahydrothiophenyl hodc 3-
tetrahydrothiophenyl), nhém pyrolidinyl (vi du, 2-pyrolidinyl hodc 3-pyrolidinyl),
nhém piperidinyl (vi dy, 2-piperidinyl, 3-piperidinyl hodc 4- piperidinyl), 2-
morpholinyl hodc 3-morpholinyl.

Theo mot sb phuong 4n, L 18 ~(CHa2)n-, khi n béng 1, 2 hodc 3. Theo mot
phuong an, L 1a CHa.

Theo mot sb phuong 4n, L 12 «(CHa)n-, khin bang 1 hoic 2.

Theo phuong 4n dugc wu tién, R® 1a H. Theo phuong én duoc wu tién khic, R12
13 H. Theo phuong an dugc vu tién khéc, X 1a CH. Theo phuong an dugc uu tién khac,
X 1aN.

Theo mot sb phuong an, R'7 1a metyl.

Theo mot sb phuong an, R® 12 H hodc Ci4 alkyl. Theo mot s6 phuong 4n, R® 1a
H hoic metyl. Theo mot s& phuong an, R¥ 14 H. Theo mot sb phuong 4n, R® 1a metyl.

Theo mot s6 phuong 4n, R'? 1a H hodc Ci4 alkyl ma tuy y duoc thé bang R'7;
trong d6 mdi gbc RY7 chon mét cach doc lép trong s6 halo, CN, OR¥, C(O)R",
C(O)NRRY, C(O)OR¥, OC(O)RY, OC(O)NRTRY, NR“RY, NR’C(O)RY,
NR¥C(O)ORY, NRYC(O)NRRY, NRVS(O)R, NR/S(0):RY, NR“/S(OpNRR,
S(O)RY, S(O)NRRY, S(OXRY, Ci4 alkyl, C24 alkenyl, Ca4 alkynyl, va Ci4
haloalkyl.

Theo mot sé phuong 4n, mi gbe R¥7, R, va R¥ ddc 1ap dugc chon tir H va Ci-

4 alkyl; va mdi nhém R®” ddc 1ap 1a Ci4 alkyl.

Theo mdt s6 phuong 4n, R'? 1a H hodc Ci4 alkyl. Theo mét sd phuong 4an, R
14 C14 alkyl. Theo mot s& phuong 4n, R' 1a C14 alkyl duoc thé bang -N(CHs)2. Theo
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mbt s& phuong an, R12 1a ~CHz-N(CHz). Theo mét s phwong an, R'? 1a metyl. Theo
mdt s& phuong &n, R'? 1a C14 alkyl duge thé bang piperidin-1-yl. Theo mot s6 phuong
an, R'2 1a -CHa(piperidin-1-yl).

Theo mot s& phuong 4n, R'? 1a H.

Theo mdt sb phuong 4n, sang ché d2 xuét chét e ché FGFR4 ma 13 hop chit c¢6

cbng thure (Ib):

OR*
R3 R5
0
R11
R'0 N R10
2
R /|X <8 R12a
12
AR R
o) R12b
(Ib)

hoic mudi duoc dung cia nd, trong d6 X, L, R, R2, R3, R RS, RS, RO, R, vaR"™1a

nhu duoc x4c dinh trong ban mé ta nay; R'?*1a H; va R?" [a H.

Theo mdt s6 phuong 4n, sdng ché dé xudt chét (rc ché FGFR4 ma 1a hop chit c6

cbng thuac (Ic):

OCHj,

(I)

hoc mudi dugc dung cta nd, trong do L, RZ, RS, R®, R, R!!, va R'? 1a nhu duge xac
dinh trong ban mo ta nay; R12* 13 H; va R 1a H.

Theo mdt sb phuong an, R'22 1a H, F, metyl, hogc triflometyl.
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Theo mdt s phuong 4n, R1?* 1a H, F, metyl, hozc triflometyl.

Chn phai hidu thém ring mot sé ddu hiéu nhit dinh theo séng ché, ma dé rd
rang, da dugc bdc 16 trong pham vi cac phuong 4n riéng biét, cling c6 thé duoc két hop
thanh mdt phuong én. Ngugc lai, cac dAu hiéu khéac nhau theo sang ché, ma dé ngfm
gon, di dugc bdc 16 trong pham vi cua mot phuong an, cling co thé duoc tach riéng

hoac két hop lai theo cach thich hop.

Céc phan tir thé cho cac hop chét theo sang ché duoc boc 16 thanh nhoém hoac
trong cac khoang trong ban mé ta nay. Céc tdc gia sang ché dy dinh rang séng ché bao
gbm timg tdp hop con thanh vién clia cdc nhém ndy va cac khoang nay. Vi duy, thuét
ngit “Ci alkyl” ddc biét nhim dé boc 19 riéng metyl, etyl, Cs alkyl, C4 alkyl, Cs alkyl,
va Ce alkyl.

Nhidu nhan aryl, heteroaryl, xycloalkyl, va heteroxycloalkyl khac nhau duoc
boc 16 trong ban md ta ndy. Trir khi c6 quy dinh khéc, cac nhan nay co thé dugc gén
vao phén con lai ctia phan tir & vi tri tuy y trén nhén tuy theo hoa tri. Vi dy, thuat ngit
“nhan pyridin” hodc “pyridinyl” co thé chi nhan pyridin-2-yl, pyridin-3-yl, hodc
pyridin-4-yl.

Thuit ngit “c6 n canh” trong d6 n 1a s6 nguyén thuong md ta s6 luong nguyén
tr tao thanh nhéan trong mot gdc, trong d6 s6 lugng nguyén tir tao thanh nhén 1a n. Vi
du, piperidinyl 13 vi du vé nhan heteroxycloalkyl c6 6 canh, pyrazolyl la vi du vé nhan
heteroaryl c6 5 canh, pyridyl la vi du vé nhan heteroaryl ¢6 6 canh, va 1,2,3,4-
tetrahydro-naphtalen 1a vi du vé& nhém xycloalkyl c¢6 10 canh.

Déi vé6i cac hop chit theo sang ché ma trong d6 bién xuét hién nhiéu hon mot
lan, mdi bién c6 thé 1a géc khac nhau doc 1ap duge chon tir nhém xéc dinh bién. Vi du,
khi cAu trac dugc md ta ¢6 hai nhom R ma ddng thoi c6 mat trong cing mot hop chét,
thi hai nhém R nay cé thé 1a cac gbc khac nhau doc 1ap duoc chon tir nhoém da xac
dinh cho R.

Dinh nghia

Thuit nglr “tuy y duoc thé” duoc ding trong ban md ta nay nghia la khong

duoc thé hodc dugc thé.
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A

Thuét ngir “dugc thé” dugc ding trong ban md ta nay nghia 1 nguyén tir hydro
dugc thé bing nhém khong 13 hydro. CAn hiéu ring viéc thé trén mot nguyén tr nhét
dinh bi gi6i han boi hoa tri.

Thuét ngir “Ci;” trong d6 1 va j 1a cac s6 nguyén dugc dung trong ban mo ta nay
két hop véi nhém héa chat biéu thi khoang sb lugng ctia nguyén tit cacbon trong nhém
hoa hoc d6 va i dén j xac dinh khoang nay. Vi duy, Ci-6 alkyl chi nhém alkyl co 1, 2,3,
4, 5, hoac 6 nguyén tir cacbon.

Thuét ngit “alkyl” duge dung trong ban mo ta nay, mot cach riéng 1€ hodc két
hop v6i cac thuat ngit khac, dé chi nhém hydrocacbon no ma c6 thé 14 mach théng
hoidc mach nhanh. Theo mdt sb phuong 4n, nhoém alkyl chira tur 1 dén 6, tir 1 dén 4,
hodic tir 1 dén 3 nguyén tir cacbon. Cac vi du vé gbc alkyl bao gbm, nhung khong bi
gi6i han &, cac nhom hda chit nhu metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, 2-metyl-1-butyl, 3-pentyl, n-hexyl, 1,2,2-trimetylpropyl,
va cdc nhdém tuong tu. Theo mot s6 phwong 4n, nhém alkyl 1a metyl, etyl, hodc propyl.

Thuét ngfr "Cijalkylen" duge dung trong ban md ta ndy, mot cach riéng r& hoac
két hop voi cac thuat ngit khac, c6 nghia 14 nhém hydrocacbon lién két no hoéa trj hai
ma c6 thé 13 mach théng hodc mach nhanh, c6 i dén j nguyén tir cacbon. Theo mot )
phuong 4n, nhém alkylen chia tir 1 dén 4 nguyén tir cacbon, tir 1 dén 3 nguyén tu
cacbon, hodc tir 1 dén 2 nguyén tir cacbon. Cac vi du vé alkylen cac gbc bao gbm,
nhung khong bi gidi han ¢, cdc nhém hoa chit nhu metylen, etylen, 1,1-etylen, 1,2-
etylen, 1,3-propylen, 1,2-propylen, 1,1-propylen, isopropylen, va cac nhom tuong tu.

Thuat ngit “alkenyl” duoc dung trong ban m6 ta nay, mot cach riéng ré hoac két
hop véi cac thuat ngit khac, d& chi nhom alkyl c6 mét hogc nhiéu lién két d6i cacbon-
cacbon. Theo mét s6 phuong 4n, gbc alkenyl chta tir 2 dén 6 hodc tir 2 dén 4 nguyén
tir cacbon. Céc nhom alkenyl 1am vi du bao gém, nhung khong bi gidi han 6, etenyl, n-

propenyl, isopropenyl, n-butenyl, sec-butenyl, va cdc nhom twong tu.

Thuét ngit “alkynyl” duge ding trong ban m6 td ndy, mot cach riéng ré hodc két
hop v6i cac thudt ngft khac, dé chi nhom alkyl c6 mdt hodc nhiéu lién két ba cacbon-
cacbon. Theo mét sb phuong 4n, gbe alkynyl chira tir 2 dén 6 hoc tir 2 dén 4 nguyén
t&r cacbon. Cac nhom alkynyl lam vi du bao gdm, nhung khong bi gidi han &, etynyl,
propyn-1-yl, propyn-2-yl, va cdc nhom tuong tu.
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Céc thuét ngir “halo” hogc “halogen” dugc ding trong ban mo ta nay, mot cach
riéng r& hodc Kkét hop véi céc thudt nglt khac, bao gém flo, clo, brom, va iot. Theo mot

s6 phuong 4n, halo 1a F hodc Cl. Theo mot sd phuong 4n, halo 1a F.

Thuét ngit “haloalkyl” dugc ding trong ban m6 ta nay, mot cach riéng r€ hodc
két hop véi cac thuat ngit khéc, d8 chi nhém alkyl ¢6 sb luong phén tir thé 12 nguyén
tr halogen dén hoa tri ddy dt, ma chung c6 thé 1a gibng nhau hodc khac nhau. Theo
mot sb phuwong 4n, nguyén tir halogen la nguyén tur flo. Theo mdt s6 phuwong 4n, nhom
alkyl ¢6 tir 1 dén 6, tir 1 dén 4, hodc tir 1 dén 3 nguyén tir cacbon. Céc nhém haloalkyl
lam vi du bao g(‘Sm CF3, CoFs, CHF», CCl3, CHCly, C2Cls, va cac nhém tuong tu.

Thuét ngit “alkoxy” dugc dung trong ban m6 ta nay, mot céach riéng r& hodc két
hop véi cac thuét ngit khac, dé chi nhém c6 cdng thitc -O-alkyl. Theo mot sb phuong
an, nhom alkyl c6 tir 1 dén 6, tir 1 dén 4, hoac tir 1 dén 3 nguyén tir cacbon. Cac nhém
alkoxy 1am vi du bao gbm metoxy, etoxy, propoxy (vi dy, n-propoxy va iSopropoxy),

t-butoxy, va cdc nhom tuong tu. Theo mot sd phuong 4n, alkoxy 12 metoxy.

Thuét ngit “haloalkoxy” dugc ding trong ban md ta nay, mot cach riéng ré& hodc
két hop véi cac thudt ngit khac, dé chi nhém c6 cong thire -O-(haloalkyl). Theo mot sb
phuong 4n, nhém alkyl ¢ tir 1 dén 6, tir 1 dén 4, hoge tir 1 dén 3 nguyén tir cacbon.
Nhom haloalkoxy 1am vi du 1a -OCFs.

Thuét ngit “amino” dugc dung trong bin mé ta nay, mot cach riéng r& hodc ket

hop v6i cac thudt ngir khac, dé chi NHa.

Thuét ngit “alkylamino” dugc dung trong ban md ta nay, mdt cach riéng 1€
hodc két hop véi cac thuat ngit khac, d& chi nhém c6 cdng thirc -NH(alkyl). Theo mot
s6 phuong 4n, nhom alkylamino ¢6 tur 1 dén 6 hodc tr 1 dén 4 nguyén tir cacbon. Vi du
cac nhém alkylamin bao gébm metylamino, etylamino, propylamino (vi dy, n-

propylamino va isopropylamino), va cac nhom tuong tu.

Thuét ngit “dialkylamino” duoc dung trong ban md ta nay, mét cach riéng r€
hodc két hop véi cac thudt nglt khéc, dé chi nhém c6 cong thirc -N(alkyl),. Vi du céc
nhém dialkylamin bao gdm dimetylamino, dietylamino, dipropylamino (vi du, di(n-
propyl)amino va di(isopropyl)amino), va cac nhém tuong tu. Theo mot s6 phuong an,

mdi nhom alkyl doc 1ap c6 tir 1 dén 6 hodc tir 1 dén 4 nguyén tr cacbon.
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Thuat ngit “alkylthio” dugc dung trong ban md ta nay, mot cach riéng r& hodc
két hop voi cac thut ngit khac, dé chi nhém c6 cong thic -S-alkyl. Theo mot 56
phuong 4n, nhom alkyl ¢ tur 1 dén 6 hogc tir 1 dén 4 nguyén tr cacbon.

Thuat ngit “xycloalky]l” dugc ding trong ban mo ta nay, mot cach riéng ré& hodc
két hop v6i cac thuat ngir khc, dé chi hydrocacbon vong khong thom bao gdm alkyl
da duoc dong vong va nhoém alkenyl. Cac nhom xycloalkyl ¢6 thd bao gdm cac hé
nhan mot vong hodc nhiéu vong (vi dy, ¢6 2, 3 hodc 4 nhin ngung tu, bic cAu, hodc
nhan vong spiro). Pinh nghia vé xycloalkyl con bao gdm cac gbe ma c6 modt hoac
nhidu nhan thom (vi du, cac nhan aryl hodc heteroaryl) ngung tu (tic 1a co lién két
chung) véi nhin xycloalkyl, vi du, cac chit din xuit benzo cla xyclopentan,
xyclohexen, xyclohexan, va céc chit tuong tu, hodc cac chit din xuét pyrido cua
xyclopentan hodc xyclohexan. Cac nguyén tir cacbon tao thanh nhén cla nhém
xycloalkyl c6 thé tuy y dugc thé bang oxo. Cac nhom xycloalkyl con bao gbm xyclo-
alkyliden. Thuat ngft “xycloalkyl” con bao gdm céac nhom xycloalkyl déu cau (vi dy,
céc gbe hydrocacbon vong khong thom chira it nhit mot nguyén tir cacbon dau céu,
nhu admantan-1-yl) va cac nhém spiroxycloalkyl (vi du, c4c gbc hydrocacbon khong
thom chtta it nhit hai nhan di dugc dung hop & mot nguyén tu cacbon, nhu
spiro[2.5]octan va cac nhom tuong tu). Theo mdt sb phuwong 4n, nhém xycloalkyl ¢6 3
dén 10 canh trén nhén, hodc 3 dén 7 canh trén nhén, hoac 3 dén 6 canh trén nhan. Theo
mdt sb phuwong an, nhom xycloalkyl la mdt vong hodc hai vong. Theo mot s6 phuong
4n, nhom xycloalkyl 12 mét vong. Theo mot s6 phuong an, nhém xycloalkyl 1a nhom
C3.7 xycloalkyl mot vong. Vi du, céc nhéom xycloalkyl bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl,
xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
tetrahydronaphtalenyl, octahydronaphtalenyl, indanyl, va cac nhém tuong ty. Theo
mot sb phuong 4n, nhém xycloalkyl la xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

Thuét ngit “heteroxycloalkyl” dugc dung trong ban md ta ndy, mot cach riéng
& hoiic két hop véi céc thudt ngit khac, dé chi nhan hogic hé nhan khong thom, ma c6
thé tuy y chira mot hodc nhidu nhém alkenylen hozc alkynylen la mét phan ctia chu

tric nhan, ma co it nhAt mdt nguyén ti trén nhan la nguyén tr khac loai doc lap duoc
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chon tir nito, luu huynh, oxy, va phospho. Cac nhom heteroxycloalkyl c6 thé bao gdbm
cac hé nhdn médt vong hodc nhiéu vong (vi du, c¢6 2, 3 hodc 4 nhén ngung tu, nhan béc
cAu, hoic nhan vong spiro). Theo mot s6 phuong &n, nhém heteroxycloélkyl la nhém
mdt vong hoiic hai vong ¢6 1, 2, 3, hoac 4 nguyén tr khac loai doc 14p duogc chon tu
nito, luu huynh va oxy. Dinh nghia vé heteroxycloalkyl con bao gdm ca cac gbc ma c6
mot hodc nhidu nhan thom (vi du, cic nhén aryl hodc heteroaryl) ngung tu (tic 1a co
lién két chung) véi nhan heteroxycloalkyl khong thom, vi du, 1,2,3,4-tetrahydro-
quinolin va cac nhém tuong tu. Cac nhom heteroxycloalkyl con ¢6 th8 bao gbém cac
nhém heteroxycloalkyl dau cau (vi dy, gbc heteroxycloalkyl chira it nhét moét nguyén
tr du ciu, nhu azaadmantan-1-yl va cdc nhom tuong tu) va cac nhém spirohetero-
xycloalkyl (vi du, gdc heteroxycloalkyl chia it nhét hai nhan d dugc dung hop ¢ mot
nguyén ti duy nhit, nhu [1,4-dioxa-8-aza-spiro[4.5]decan-N-yl] va cac nhom tuong
tw). Theo mot s phuong 4n, nhom heteroxycloalkyl c6 tr 3 dn 10 nguyén tr tao
thanh nhan, 4 dn 10 nguyén tir tao thanh nhén, hodc 3 dn 8 nguyén tr tao thanh
nhan. Theo mot sd phuong &n, nhém heteroxycloalkyl c6 1 dén 5 nguyén tir khac loai,
1 dén 4 nguyén tir khac loai, 1 dén 3 nguyén tir khéac loai, hodc 1 dén 2 nguyén tr khac
loai. Nguyén tir cacbon hodc cic nguyén tir khac loai trén (cc) nhin cta nhom
heteroxycloalkyl c6 thé duge oxy hoa dé tao ra nhom carbonyl, nhém N-oxit, hodc
nhém sulfonyl (hodc lién két oxy héa khéc) hodc nguyén tur nito ¢6 thé dugc tao béc
bén. Theo mot sd phuong an, phin heteroxycloalkyl 1a nhém Cz7 heteroxycloalkyl
mot vong. Theo mot s6 phuong 4n, nhom heteroxycloalkyl 14 nhan morpholin, nhan
pyrolidin, nhan piperazin, nhén piperidin, nhan dihydropyran, nhan tetrahydropyran,
tetrahyropyridin, nhan azetidin, hodc nhén tetrahydrofuran. Theo mot s6 phuong éan, h-
eteroxycloalkyl 1a gbc heteroxycloalkyl c6 4 dén 7 canh co6 cacbon va 1, 2, hodc 3
nguyén tir khac loai dc 1ap duoc chon tir N, O va S. Theo mét sb phuong an, heterox-
ycloalkyl la gbc heteroxycloalkyl c¢6 tir 4 dén 10 canh c6 cacbon va 1, 2, hodc 3

nguyén tir khac loai doc lap duoc chon tr N, O va S.

Thuat ngit “aryl” dugc ding trong ban md ta nay, mot cach riéng ré hodc két
hop véi céac thuat nglt khac, dé chi gbc hydrocacbon thom mdt vong hogc nhiéu vong
(vi du, c6 2 nhén ngung tu), nhu, nhung khong bi giéi han &, phenyl, 1-naphtyl, 2-
naphtyl, va cac nhom tuong ty. Theo mdt s phuong an, cac nhom aryl co tir 6 dén 10

nguyén t& cacbon hodc 6 nguyén tt cacbon. Theo mdt sb phuwong &n, nhom aryl 1a
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nhém mdt vong hodc hai vong. Theo mdt s6 phuong 4n, nhém aryl 1 phenyl hodc
naphtyl.

Thuét ngit “heteroaryl” dugc dung trong ban mo ta nay, mot cach riéng r&€ hodc
két hop v6i céc thuét ngit khéc, dé chi gbc hydrocacbon thom mét vong hodc nhiéu
vong (vi du, c6 2 hodc 3 nhan ngung ty), co mot hodc nhiéu nguyén tr khéc loai trén
nhan doc 1ap duge chon tir nito, luu huynh va oxy. Theo mét sb phuong 4n, nhom
heteroaryl ndy 1a nhom mot vong hodc hai vong ¢6 1, 2, 3, hodc 4 nguyén tir khéc loai
doc 1ap dugc chon tlr nito, luu huynh va oxy. Cac nhom heteroaryl lam vi du bao gbm,
nhung khéng bi giéi han o, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
furyl, thienyl, imidazolyl, thiazolyl, indolyl, pyryl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, pyrolyl, azolyl, quinolinyl,
isoquinolinyl, benzisoxazolyl, imidazo[1,2-b]thiazolyl hodc cdc nhém tuong tu.
Nguyén tir cacbon hodc cac nguyén tir khac loai trén (cac) nhan ctia nhom heteroaryl
nay co thé dugce oxy hoa dé tao ra nhom carbonyl, nhom N-oxit, hodc nhom sulfonyl
(hodc lién két oxy hoa khéc) hodc nguyén tir nito ¢ thé duoc tao bic bdn, véi diéu
kién ban chit thom cua nhén dugc bio toan. Theo mot phuong an, nhém heteroaryl
nay 1a nhom heteroaryl ¢6 5 dén 10 canh. Theo phuong 4n khéc nhom heteroaryl nay
1a nhém heteroaryl c6 5 dén 6 canh. Theo mét s6 phuong 4n, heteroaryl la gbe
heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai ddc 18p dugc
chon t N, O va S. Theo mot s6 phuong 4n, heteroaryl 1a gbc heteroaryl ¢6 5 dén 10

canh c6 cacbon va 1, 2, hodc 3 nguyén tr khac loai doc 1ap duge chon tir N, O va S.

Cac hop chét theo sang ché c6 thé 12 khong d6i xtng (vi du, c6 mot hodc nhiéu
tam khong ddi xtmg). T4t ca cac chit dong phan 1ap thé, nhu céac chat ddng phan d6i
anh va cac chit ddng phan khong dbi quang, dugc du tinh dén, trir khi c6 quy dinh
khac. Céc hop chét theo sang ché ma chira nguyén tr cacbon dugc thé khong dbi xtmg
c6 thé duoc phan tach & dang quay quang hoac dang triét quang. Cac phuong phap
didu ché cac dang quay quang tir cac nguyén lidu ban dau khong quay quang la da biét
trong linh vyc ky thuét nay, nhu bang cach phén giai cac hdn hop triét quang hodc
bang cach tdng hop lap thé chon loc. Nhiéu chit déng phan di hinh cta olefin, lién két

doi C=N, va dang tuong tu cling ¢ thé c6 mat & cac hop chét theo sang ché, va tit ca
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céc dang 6n dinh d6 dugc bao ham trong séng ché. Céc chit dong phén di hinh cis va
trans clia cac hop chit theo séang ché duoc bdc 16 va co thé duoc tach & dang hdn hop

gbm cac chét ddng phan hoic & cac dang chit ddng phan d3 dugc tach.

Viéc phan gidi cac hdn hop triét quang gém cac hop chét ¢6 thé dugc thuc hién
theo cac phuong phap da biét trong linh vuc k¥ thuét nay. Phuong phép lam vi du bao
gbm bude két tinh lai phan doan bang cach sir dung axit phan giai khong d6i xting ma
14 axit hitu co quay quang va tao mudi. Cac tac nhin phén giai thich hop dbi véi cac
phuong phap két tinh lai phan doan, vi du, 1a cdc axit quay quang, nhu dang D va dang
L cia axit tartric, axit diaxetyltartric, axit dibenzoyltartric, axit mandelic, axit malic,
axit lactic hodc céc axit camphorsulfonic quay quang khac nhau. Céac tac nhan phin
giai khac thich hop d6i v6i cac phuong phap két tinh phan doan bao gdm céc dang tinh
khiét vé mat ddng phan lap thé ctia metylbenzylamin (vi dy, dang S va dang R, hodc
cic dang tinh khiét vé mat dong phén khong dbi quang), 2-phenylglyxinol,
norephedrin, ephedrin, N-metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan,

va cac dang tuong tu.

Viéc phén giai cac hdn hop triét quang con co thé duogc thuc hién béng cach rira giai
trén cOt nap tac nhén phan giai quay quang (vi du, dinitrobenzoylphenylglyxin). Thanh
phan cta dung moéi rira giéi thich hop c6 thé duoc xac dinh boi ngudi co hidu biét

trung binh vé linh vuc k¥ thuét nay.

Céc hop chit theo sang ché con bao gdm cac dang hd bién. Cac dang hd bién
tao ra dugc tur sy trao dbi lién két don véi lién Kkét doi lién k& cung voi viée ddng thoi
di trG proton. Cac dang hd bién bao gbém cac chét hd bién di bién proton ma la cac
trang thai proton hoa ddng phan cé cung cong thirc tdng quat va tong dién tich. Céc
chét hd bién di bién proton lam vi du bao gém cap keton - enol, cdp amit - axit imidic,
cép lactam — lactim, c@p enamin — imin, va cac dang vong trong d6 mdt proton c6 thé
chiém hai hodc nhiéu vi tri ciia hé nhan di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H-
va 4H-1,2,4-triazol, 1H- va 2H- isoindol, va 1H- va 2H-pyrazol. Cac dang hd bién c6
thé can bing nhau hodc dugc khoa v& mat khdng gian thanh mot dang bang cach thé

thich hop.

Céc hop chit theo sang che con bao gdbm tAt ca cac dong vi cua cac nguyén tur

xuét hién & cac chat trung gian hodc cac hop chat cudi cing. Cac dong vi bao gom céc
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nguyén tr c6 cung s6 thr tw nguyén tir nhung s6 khéi luong khéac nhau. Vi du, céc

ddng vi ctia hydro bao gdm triti va doteri.

Thuét nglt “hop chét” dugc st dung trong ban mo ta nay nhim dé bao gbm tat
c& céc chit dong phan lap thé, cac chit dong phan di hinh, cac chit hd bién, va cac

dong vi c6 cau tric da duoc boc 19.

T4t ca cac hop chét, va mudi duge dung cla ching, c6 thé duoc thay cung voi
cac chit khac nhu nuée va cac dung mdi (vi dy, & dang céc hydrat va cac solvat) hoac

¢6 thé duogc phan tach.

Theo mdt s6 phuong 4n, cc hop chét theo sang ché, hoic cic mudi cta ching,
co ban duge phan tich. Thuat ngft “co ban dugc phan tach” ¢d nghia 1a hop chét nay it
nhit mot phﬁn hodc hau nhu duogc tach ra khoi moi trudng noi nd duogc tao ra hoac
phat hién. Tach mot phén c6 thé bao gdm, vi dy, ché phdm giau cac hop chét theo sang
ché. Co ban duoc tach c6 thé bao gdm céc ché pham chira cac hop chét theo sang ché,
hodc mubi cta chung, v6i lugng it nhét khoang 50%, it nhét khoang 60%, it nhét
khoang 70%, it nhét khoang 80%, it nhat khoang 90%, it nhét khoang 95%, it nhat
khoang 97%, hodc it nhét khoang 99% trong lugng. Céac phuong phép tach cac hop

chét va mudi ctia ching 13 thong thudng trong linh vuc k¥ thuét nay.

Thuit ngft “dugc dung” dugc dung trong ban mo ta nay dé chi céc hop chét, céc
nguyén liéu, cdc dugc phém, va/hodc cac dang liéu ma, trong pham vi danh gia y hoc
hop 1y, 1a thich hop dé dung trong tiép xtic v6i mo cua nguoi va dong véat ma khong ¢6
doc tinh, kich tmg, phan Gng di Gng, hodc vAn d& hodc bién chimg khac, qua mirc, phu

hop véi ty 1€ hop ly gitta loi ich va nguy co.

Séang ché con bao gém céc mudi duoc dung cla cac hop chét theo séng ché.
Thuat nglr "mubi dugc dung" dugc dung trong ban md ta nay d8 chi cac chit din xuét
cua cac hgp chat da duoc boc 10, trong dé hop chét géc dugc cai bién béng cach
chuyén héa géc axit hodc gbc bazo hién c6 thanh dang mubi ctia n6. Cac vi du vé mudi
duoc dung bao gém, nhung khong bi giéi han &, cac mudi v6 co hodc céc mubi hitu co
clia cac géc kiém nhu cac amin; cac mubi kiém hoc cac mudi hitu co clia cac géc axit
nhu axit carboxyclic; va cac mubi tuong tu. Cac mudi dugc dung cia sang ché bao
gém cac mudi khong doc cta hop chét géc dugc tao ra, vi dy, tr cac axit vo co hodc

hitu co khong doc. Cac mudi dugc dung cla sang ché c6 thé duoc tdng hop tir hop
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chit gbc ma chta gbc bazo hoic gbc axit theo c4c phuwong phap hoéa hoc thong thuong.
Noéi chung, cac mudi nay cé thé dugc didu ché bﬁng cach cho céac dang axit hodc cac
dang bazo cua céc hop chit nay phan tng véi lugng ty lugng clia bazo hodc axit thich
hop trong nude hodc trong dung mdi hitu co, hodc trong hdn hop gdm ca hai hop chat
nay; mdi trudong khong chira nuge nhu ete, etyl axetat, rugu (vi du, metanol, etanol,
iso-propanol, hodc butanol) hodc axetonitril (ACN) thuong dugc uu tién. Danh muyc
c4c mudi thich hop duge tim thy trong tai lidu: Remington's Pharmaceutical Sciences,
17th ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418 va Journal of
Pharmaceutical Science, 66, 2 (1977), ting tai liéu trong sb nay dugc dua hoan toan

vao diy bang cach vién dan.

Céc chit viét tit sau co thd duge sit dung trong ban md ta nay: AcOH (axit
axetic); AcxO (axetic anhydrit); aq. (trong nuéc); atm. (atmosphe); Boc (-
butoxycarbonyl); br (rng); Cbz (carboxybenzyl); calc. (theo tinh toan); d (vach doi);
dd (vach d6i kép); DCM (diclometan); DEAD (dietyl azodicarboxylat); DIAD (N,N'™-
diisopropyl azidodicarboxylat); DIPEA (N,N-diisopropyletylamin); DMF (V,N-
dimetylformamit); Et (etyl); EtOAc (etyl axetat); g (gam); h (gio); HATU (N,N,N',N*-
tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat); HCl (axit clohydric);
sic ky long cao ap (séc ky 1ong cao ap); Hz (hertz); J (hing s6 lién hop); LCMS (séc
ky long — phép do phd khéi); m (da vach); M (mol); mCPBA (axit 3-
cloperoxybenzoic); MgSOs (magie sulfat); MS (Phd khéi); Me (metyl); MeCN
(axetonitril); MeOH (metanol); mg (miligam); phdt. (phdt); ml (mililit); mmol
(milimol); N (duong luong); NaHCO;3 (natri bicacbonat); NaOH (natri hydroxit);
Na;SO4 (natri sulfat); NHsCl (amoni clorua); NH4OH (amoni hydroxit); nM
(nanomol); NMR (cong hudng tir hat nhéan phé); OTf (triflometansulfonat); Pd
(paladi); Ph (phenyl); pM (picomol); PMB (para-metoxybenzyl), POCl3 (phosphoryl
clorua); séc ky long cao &p pha dao (RP-HPLC) (phuong phap séc ky léng cao &p pha
da0); s (vach don); t (vach ba hodc béc ba); TBS (tert-butyldimetylsilyl); tert (bac ba);
tt (ba vach ba); -Bu (tert-butyl); TFA (axit trifloaxetic); THF (tetrahydrofuran); pug

(microgam); pl (microlit); pM (micromol); % trong lugng (phan trim trong lugng).

Quy trinh tbng hop
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Céc hop chit theo sang ché, ké ca céc mubi cia ching, c6 thé dugc diéu ché
bang cach 4p dung céc k§ thuat tbng hop hitu co da biét va theo cac chu trinh tong hop
kha dung khac nhau.

Céac phan ung didu ché cac hop chét theo sang ché c6 thé duogc thuc hién trong
cac dung moi thich hop ma ngudi co hiéu biét trung binh trong linh vuc tbng hop hitu
co c6 thé d& dang chon duogc. Cac dung mdi thich hop ¢6 thé hiu nhu khong c6 hoat
tinh phan Umg v6i cac nguyén liéu ban dAu (cac chét phan Ung), cac chét trung gian,
hodc cac san phém & nhiét dd thuc hién phan Ung, vi du, nhi€t do ndm trong khoang tir
nhiét do déng bang cta dung mdi dén nhiét d6 so6i cuia dung moi. Phan Ung nhét dinh
c6 thé duoc thuc hién trong mét dung moi hoac hdn hop gém nhidu dung mdi. Tuy
theo budc phan Ung cu thé, nguoi c6 hidu biét trung binh vé linh vuc k¥ thuit nay co

thé chon duoc cac dung moi thich hop dbi voi bude phan Gmg cu thé.

Viéc diéu ché cac hop chét theo sang ché c6 thé bao gdm budce bao vé va bude
Khir bao vé dbi v6i cac nhom khéc nhau héa chét. Nhu ciu vé viée bao vé va khir bao
vé, va lua chon cc nhom bao v¢ thich hop, ¢6 thé d& dang duoc xé4c dinh bdi nguoi cd
hiéu biét trung binh vé linh vuc k¥ thudt nay. Hoéa hoc vé cac nhom bao vé co thé duoc
théy, vi du, trong tai ligu: T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New York (1999), tai liéu nay dugc

dua hoan toan vao day bang cach vién dan.

Céc phan ung co thé duoc theo ddi theo phuong phap thich hop bét ky da biét
trong linh vyc k¥ thuét nay. Vi dy, viéc tao ra san phém ¢6 thé duoc theo ddi béng
quang phd, nhu phd cong hudng tir hat nhén (vi du, 'H hozc 3C), phd hdng ngoai,
phép phd quang ké (vi dy, cyc tim nhin thay duoc), hoac phép do phd khéi, hozc theo
phuong phap séc ky nhu phuong phap séc ky long cao ap (HPLC) hoac séc ky 16p
mong.

Cac thuét ngit “nhiét d6 mdi trudong”, “nhiét do trong phong” va “r.t.”, nhu
duoc dung trong ban mo ta nay, duge hiéu 3 trong linh vyc k¥ thuat nay, va thuong
chi nhiét d6, vi du nhiét d6 cta phan Ung, ma gﬁn bang nhiét do trong phong noi thuc
hién phan mg, vi du, nhiét do nam trong khoéang tir 20°C dén 30°C.

Céc hop chét theo sang ché c6 thé duoc diéu ché boi nguoi ¢6 hiéu biét trung

binh vé linh vuc k¥ thuit ndy theo quy trinh didu ché da biét trong linh vuc k¥ thuét
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nay. Vi dy, cac phuong phap téng hop dé diéu ché céc hop chét theo sang ché dugc thé
hién trén cac So dd dudi day.

Céc hop chét c6 cong thic 4 c6 thé duoc téng hop bang cach ap dung cac quy
trinh nhu duoc thé hién trén So dd 1. Viéee khir este ¢6 cong thire 1 b?mg cach st dung
diisobutylnhdm hydrua (DIBAL-H) c6 thé tao ra aldehyt twong tmg c6 cdng thirc 2.
Viéc amin hoa khir aldehyt c6 cong thic 2 bang anilin c6 cdng thic 3 bang cach st
dung tic nhan khir thich hop nhu natri triaxetoxybohydrua [Na(OAc):BH] véi su ¢o
mit cla axit nhu axit axetic hodc axit trifloaxetic (TFA) co thé tao ra amin c6 cong

thuc 4.

Sodol
OR*
R3 RS
5
%\ DIBAL-H %\ R® amin héa khu R1O NH Cl
2
R =
|
N Cl
1 2 3 4

Diclopyrimidin da dugc thé c6 cong thirc 8 cb thé duoc didu ché theo phuong
phép boc 16 trén So dd 2. X ly 5-(clometyl)pyrimidin-2,4(1H,3 H)-dion ¢ ban trén thi
trudng, ¢ cong thiac 5, bang phosphoryl clorua (POCl) co thé tao ra triclorua
pyrimidin c6 cong thirc 6. Hop chit c¢6 cdng thirc 6 ¢o thé duge chuyén héa thanh
iodua c6 cong thuc 7 bang cach st dung natri iodua (Nal), tetrabutylamoni iodua
(BusNI), hodc chét phan tmg iodua trong duong. Hop chét c6 cong thirc 7 co thé duoc
lién hop v6i anilin c6 cong thirc 3 v6i sy c6 mit cua bazo thich hop, nhu
diisopropyletylamin (‘ProNEt), xezi cacbonat (Cs2C03), hodc natri hydrua (NaH), dé

tao ra diclopyrimidin c6 cong thirc 8.
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So dd 2
0
R4
POCI; ¢ . K
o] N o R R
| cl NN
N )\ NS J\ 1
H N~ “CI RO NH>
RZ
5 6 7
3
OR*
R3 RS
R'O NH ClI
g R2 K(k
ZN
< I
N~ Cl
8

Quy trinh téng hop hop chét ¢ cong thire 14 duogc thé hién trén So d6 3. Hop
chét c6 cong thirc 9 ¢6 thé duoc xtr 1y bang etyl 3-clo-3-oxopropanoat va NaH trong
THF dé tao ra amit c6 cong thitc 10. Lactam c6 cong thue 11 co thé duge diéu ché
bang cach xt ly cac hop chét ¢6 cong thirc 10 bang bazo manh, nhu NaH hodc Cs2COs3
trong DMF, va tiép theo 1a axit, nhuw HCI, gian tiép gdy tach nhom carboxyl. Lactam
da duoc thé & vi tri @ c6 cong thire 12 ¢6 thé thu duge bing cach xir 1y hop chét ¢6
cong thuc 11 béng bazo, nhu NaH hoic Cs2CO3 trong DMF hodc axetonitril, va tiép
theo 1a bd sung halogenua R!°X vi/hogic R!'X (X 14 halo nhu Cl, Br, hogc I) vao.
Clorua c6 cdng thic 12 c6 thé duoc chuyén hoéa thanh hop chét nay 13 khi dugce xir ly
bang Zn(CN)/ Pd(dppf)2Cla trong DMF. Bude khir hop chét c6 cong thic 13 bang
DIBAL-H c6 thé tao ra amin twong ung, budc acryloyl hoa hop chét nay bang acryloyl

clorua véi su c6 mit ciia bazo, nhu iProNEt, ¢6 the tao ra amit c¢O cong thuc 14.
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Sodo 3
OR* OR
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R'O NH oo © 0 R'0 N bazor

R? R?
77X NaH sau d6 gy tach
< M N )\ nhém carboxyl

N~ Cl N Cl nho axit
9 10
=CH hodc N

OR*
R3 R5
R'0 N
2
R >y
|
NS
BN

R!%X va/hodc R1X

Zn(CN)2

chét xuc tac Pd

tiép d6

14 )\/N\n/\ oN

o)

R4
R3 RS
0
10 10
R
R0 N %11 DIBAL-H KJEER“

bazo
R4
R RS
(o]
10
R'O N %11
2
R Ay
NS
12 N Cl

Alken c¢6 cong thic 17 ¢ thé duogc tong hop theo quy trinh dwgc thé hién trén

So db 4. Do do, trude hét hop chét c6 cong thuc 9 duge xir ly béang triphosgen voi su

c6 mat cia bazo nhu pyridin, va sau d6 bang amin R'NH; véi su ¢b mit cua bazo khac

(vi dy, DIPEA) 8 tao ra ure c6 cong thirc 15. Sau khi duge xir ly béang bazo thich hop

(vi dy, Cs2CO3), ¢ thé dong vong hop chét c6 cong thire 15 dé tao ra ure vong co

cong thirc 16, ma sau do co thé duoc chuyén hoa thanh hop chét c6 cong thirc 17 béng

cach ap dung cac didu kién Suzuki chuin véi su ¢6 mit clia 4.4,5,5-tetrametyl-2-vinyl-

1,3,2-dioxaborolan.
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So dd 4

OR* OR* OR*

o [ | RSK?ERS
7
iNHR7 1 i R
R'O NH | tr]ph()sgen bazo RO N N

cl )
R? Z X tiép do6 K(< R K(klx
7
X J\ R'NH, /k \N)\Cl
N Cl Cl
9 16
X = CH hogc N )\Q

o-BF

ngéu hop Suzuki

OR*

RS RS
i

Alken ¢6 cong thirc 17 ¢o thé dugc diéu ché theo quy trinh thay thé thé hién
trén So dd 5. Phan ung ngiu hop Suzuki gitta hop chit c6 cong thic 9 va 4,4,5,5-
tetrametyl-2-vinyl-1,3,2-dioxaborolan ¢ thé tao ra alken c6 cong thirc 18, ma c6 thé
duoc chuyén hoa thanh amin twong ng c¢6 cong thirc 19 trong céc didu kién amin hoa
Buchwald-Hartwig chudn bing cach st dung céc chit phan ung, vi du,
Pd(OAc)2/Xantphos/Cs2CO3 hodc Pda(dba)s/BINAP/NaOtBu, v.v... Viée xu ly amin
c6 cong thuc 19 béng triphosgen véi sy ¢6 mit ctia bazo nhu EtsN hoac DIPEA cé thé
tao ra hgp chét ¢6 cong thue 17.
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Sodo s
OR? OR*
3 5 3
Q R R phan ing amin héa R RO
0 B~ Buchwald-Hartwig R7
_9 7 . roO NH ClI R'0 NH HN

2
X ngu hop Suzuki R K((L X NH,R? R2 l\(k X
\N \N J\/ N ! =

¢ 19

9

X =CH hodc N X =CH hodac N
triphosgen

OR*
R® R®
1w
o N
2
R k(L
17

Hop chét c6 cong thirc 23 ¢ th8 dugc tdng hop theo phuong phap da duge bde
16 trén So dd 6. Budc phan cit oxy héa alken ¢ cong thirc 17 bang cach st dung
0s04/NalO4 c6 thé tao ra aldehyt c6 cong thirc 20. Sau do, hop chét c6 cong thic 20
dugc chuyén hoéa thanh amin twong Gng c6 cdng thic 21 theo cach amin hoa khir.
Phan tng lién hop gilta amin ¢6 cong thic 21 va axit clorua c6 cbng thic 22 co thé

x4y ra véi sy ¢4 mit ciia bazo, nhu [ProNEt hoac Et3N, dé tao ra amit c6 cong thire 23.
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phan cét R? R®
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Phuong phép str dung

Cac hop chét theo sang ché c6 thé (tc ché hoat tinh ctia enzym FGFR4. Vi du,
céc hop chit theo séng ché ¢6 thé duoc ding dé e ché hoat tinh ctia enzym FGFR4 &
t& bao hodc & ca thé hodc bénh nhan ¢6 nhu cAu tc ché enzym béng cach dung hop

chét theo sang ché cho té bao, ca thé, hodc bénh nhan d6 véi lugng c6 tac dung G ché.

Theo mot sb phuong an, cac hop chét theo sang ché 1a chon loc dbi voi enzym
FGFR4 so véi mét hoac nhidu FGFR1, FGFR2, va/hodc FGFR3. Theo mot sb phuong
an, cac hop chét theo sang ché 13 chon loc dbi véi enzym FGFR4 so voi FGFRI,
FGFR2, va FGFR3. Theo mot s6 phuong an, cac hop chat theo sang ché 1a chon loc
dbi voi enzym FGFR4 so v6i VEGFR2. Theo mot sd phuong &n, mtc do chon loc la
gép 2 14n hodc cao hon, 3 14n hodc cao hon, 5 1an hodc cao hon, 10 14n hoic cao hon,

25 14n hodc cao hon, 50 14n hodc cao hon, hodc 100 1an hodc cao hon.

Céc hop chét theo sdng ché 1am chét Gc ché FGFR4 c6 thé duge dung dé diéu
tri nhiéu bénh khac nhau lién quan dén su biu hién bat thuong hodc hoat tinh bét
thuong ciia enzym FGFR4 hodc céc phdi tir FGFR. Céc hop chét ma e ché FGFR s&
13 hitu dung trong viéc tao ra cach phong nglra sy sinh trudng hodc giy chét t& bao
theo chuong trinh & cac khéi u, dic biét 1a bf?mg cach trc ché tao mach. Do d6, du doan

rang céc hop chat s& c6 thé ding dugc dé diu tri hodic phong nglra céc r6i loan tang
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sinh nhu cc bénh ung thu. Cu thé 13, cac khdi u c6 dot bién hoat héa cta cac tyrosin
kinaza cta thu thé hodic didu chinh ting céac tyrosin kinaza cta thu thé c6 thé 1a dac

biét nhay vdi cac chat trc ché.

Theo cac phuong an nhét dinh, hoat tinh ctia FGFR4, hodc thé dot bién cia no,
bi tc ché mot cach khong thuén nghich. Theo cac phuong 4n nhét dinh, hoat tinh ctia
FGFR4, hoic thé dot bién cta no, bi (e ché mot cach khong thuan nghich béng cach
cai bién theo hoa tri Cys 552 ctia FGFR4.

Theo cac phuong an nhét dinh, sang ché dé xuét phuong phép diéu tri 1 loan
do FGFR4 gian tiép gy ra & bénh nhan c6 nhu cAu didu tri, bao gdbm budc cho bénh

nhén nay dung hop chét theo sang ché, hodc duogc phém duoc dung ctia no.

Vi du, cac hop chét theo sang ché c6 thé duge ding dé diéu tri bénh ung thu. Vi
du, cac bénh ung thu bao gdm bénh ung thu bang quang, bénh ung thu vi, bénh ung
thu ¢d tir cung, bénh ung thu két trang, bénh ung thu rudt non, bénh ung thu rudt, bénh
ung thu truc trang, bénh ung thu hu mdn, bénh ung thu mang trong tir cung, bénh ung
thu da day, bénh ung thu dau va cb (vi du, cac bénh ung thu thanh quan, ha hau, miii
hau, hong miéng, moi, va miéng), bénh ung thu than, bénh ung thu gan (vi du, bénh
ung thu biéu md té bao gan, bénh ung thu biéu mo té bao mat), bénh ung thu phéi (vi
du, bénh ung thu tuyén, bénh ung thu phdi t€ bao nho va bénh ung thu biéu md phdi té
bao khong nho, gdm bénh ung thu bidu md phé quan nhidu té bao nho va khéng gdbm
nhidu t& bao nho, bénh ung thu bidu mod phé quan, u tuyén phé quan, u nguyén bao
mang phdi), bénh ung thu budng trimg, bénh ung thu tuyén tién liét, bénh ung thu tinh
hoan, bénh ung thu tir cung, bénh ung thu thuc quan, bénh ung thu tii mat, bénh ung
thu tuy (vi dy, bénh ung thu biéu mé tuy ngoai tiét), bénh ung thu da day, bénh ung
thu tuyén gidp, bénh ung thu tuyén can giap, bénh ung thu da (vi du, bénh ung thu
bidu md & t& bao bidu mb ¢ vay, sacom Kaposi, bénh ung thu té bao merkel da), va
bénh ung thu ndo (vi du, u té bao hinh sao, u nguyén bao tuy, u té bao mang no thét,
c4c khéi u than kinh ngoai bi, cac khdi u & tuyén yén).

Céc bénh ung thu khéc nita lam vi du bao gbm céc khdi u 4c tinh sinh huyét
nhu bénh bach cu hodc u bach huyét, da u tuy, u bach huyét man tinh, bénh bach clu
té bao T & nguoi trudng thanh, u bach huyét t& bao B, u bach huyét té bao T G da, bénh
bach cAu sinh tiy xuong clp tinh, u bach huyét dang Hodgkin hodc u bach huyét

-43-



30547

khong thudc dang Hodgkin, cac khdi u tin tao ting sinh tay (vi dy, chimg tdng hong
cAu vo can, chung tang tiéu ciu ban chit, va xo héa tiy xuwong nguyén phat), chimg
dai globulin huyét thanh thd Waldenstrom, u bach huyét t& bao 16ng téc, u bach huyét
san sinh tiy xuwong man tinh, u bach huyét nguyén bao lympho cép tinh, u bach huyét
lién quan dén AIDS, va u bach huyét Burkitt.

Céac bénh ung thu khéc c6 thé diéu tri dugc bang cac hop chat theo sdng ché bao
gom cic loai u & mat, u nguyén bao dém, u hic to, sacom co van, sacom bach huyét,

va sacOm xuong.

Céc hop chét theo séng ché ciing c6 thé 13 hitu ich trong viéc uc ché di can khdi

Theo mdt sd phuong &n, séang ché @& xuit phuong phép ‘diéu tri bénh ung thu
biéu mé té bao gan & bénh nhan c6 nhu cAu diéu tri, bao gém budc cho bénh nhan nay

dung hop chét theo séang ché, hoic duogc phém dugc dung cta no.

Theo mot s6 phuwong 4n, sang ché @ xuit phuong phap diu tri bénh sacém co
van, bénh ung thu thyc quan, bénh ung thu v, hodc bénh ung thu ¢ d4u hodc cb, &
bénh nhéan cé nhu cdu diéu tri, bao gdm budc cho bénh nhan nay dung hop chét theo

sang ché, hodc duge pham duge dung cua no.

Theo mdt sb phuong 4n, sang ché dé xu4t phuong phap diéu tri bénh ung thu,
trong d6 bénh ung thu dugc chon tu bénh ung thu té bao gan, bénh ung thu vi, bénh
ung thur bang quang, bénh ung thu tryc trang, u héc t6, u trung biéu md, bénh ung thu
phéi, bénh ung thu tuyén tién liét, bénh ung thu tuy, bénh ung thu tinh hoan, bénh ung
thu tuyén giap, bénh ung thu bidu mo & t& bao bibu md cé vay, u nguyén bao dém, u

nguyén bao than kinh, bénh ung thu tr cung, va sacom co van.

Thuat ngir “t8 bao” duoc dung trong ban md ta ndy c6 nghia la t& bao ma 1a in
vitro, ex vivo hodc in vivo. Theo mot s6 phuong an, t& bao ex vivo ¢6 thé 1a mot phan
clia mau mo duogc cit tr sinh vat nhu dong vat c6 vi. Theo mét sb phuong an, té bao
in vitro c6 thé 1a t& bao trong dich nudi chy t& bao. Theo mot sd phwong én, té bao in

vivo 13 té bao sdng trong sinh vat nhur dong vét c6 vi.

Thuét ngit “cho tiép xic” dugc dung trong ban md ta nay dé chi viéc dua cac gbc

da duge chi dinh lai v6i nhau trong mot hé in vitro hogc mét hé in vivo. Vi du, cho
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enzym FGFR4 “tiép xtic” véi hop chit theo sang ché bao gém viée dung hop chat theo
séng ché cho c4 thé hodc bénh nhin, nhu ngudi, c6 FGFR, cling nhu, vi duy, dua hop
chit theo sang ché vio miu chira ché pham té bao hodc ché phim tinh khiét chira

enzym FGFR4.

Thuat nglt “ca thé” hodc “bénh nhan” dugc dung thay thé nhau trong ban mé ta
nay dé chi dong vit bét ky, ké ca cac dong vat c6 vu, t5t hon 1a chudt nhit, chudt to,
cac dong vat gam nh4m khéc, thd, chd, meo, lon, gia suc, ctru, ngua, hodc cac dong vat

linh trudng, va tot nhat 12 nguoi.

Thuat ngtt “luong hitu hidu dé diéu tri bénh” dugc dung trong ban mo ta nay dé
chi luong hoat chét hodc duoc chit ma thé hién dap tng sinh hoc hodc dap tmg didu tri
& mo, hé co quan, dong vit, ca thé hodc ngudi ma nha nghién ciru, bac s¥ thi y, bac sy

diéu tri hodc thay thudéc mong mudn.

Thuat ngl “diéu tri bénh” hodc “viéc diéu tri” duoc dung trong ban mo ta nay
d chi 1) viéc phong bénh; vi du, phong bénh, tinh trang bénh ly hodc ri loan & ca thé
ma di timg c6 kha ning méc bénh, tinh trang bénh 1y hoc roi loan bénh 1y nhung
khong mic hodc biéu hién bénh 1y hoc hodc triéu chimg hoc cuia bénh; 2) viée e ché
bénh; vi dy, viéc trc ché bénh, tinh trang bénh ly hodc b1 loan ¢ cé thé ma dang méc
hoac dang biéu hién bénh ly hoc hodc triéu chimg hoc ctia bénh, tinh trang bénh ly
hodc rbi loan bénh ly (tc 1 ngan chin sy phat trién tiép ctia bénh ly hoc va/hodc triéu
chimg hoc), hodc 3) viéc lam thuyén giam bénh; vi du, lam thuyén giam bénh, tinh
trang bénh ly hodc 161 loan & ca thé ma dang méc hoac dang biéu hién bénh ly hoc
hodc triéu ching hoc ctia bénh, tinh trang bénh ly hoac 161 loan (tirc 1a ddo nguge bénh

ly hoc va/hodc triéu chirg hoc).
Phép diéu tri két hop

Mot hodc nhidu duogc chit bd sung hoic phuong phap diéu tri bénh, vi du, céc
tac nhan khang virut, cac tdc nhan hoa tri liéu hoac cac tac nhan khac diéu tri bénh ung
thu, cac chét tdng cuong mién dich, céc chét e ché mién dich, birc xa, vacxin khang u
va vacxin khang virut, phép diéu tri bénh bang xytokin (vi du, IL2, GM-CSF, v.v.),
va/hodc cac chét tc ché tyrosin kinaza ¢6 thé dugc str dung két hop véi cac hop chét
theo sang ché @& diéu tri cac bénh lién quan dén FGFR, céic 161 loan hodc cac tinh

trang bénh 1. Céc tac nhan nay c6 thé duoc két hop véi cac hop chét theo sang ché &
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dang mot liéu don, hodc cac tac nhan ¢ thé duoc ding déng thoi hodc lién tuc & dang
céc liéu riéng ré.

Céc tac nhan khang virut thich hop dugce du tinh dé st dung két hop véi cac
hop chét theo séng ché c6 thé chira cac chét e ché transcriptaza nghich nucleosit va

nucleotit (NRTI), cac chét @c ché transcriptaza nghich phi nucleosit (NNRTI), céc chit

(e ché proteaza va cac thude khang khang virut.

Céac NRTI thich hop lam vi du bao gém zidovudin (AZT); didanosin (ddl);
zalxitabin (ddC); stavudin (d4T); lamivudin (3TC); abacavir (1592U89); adefovir
dipivoxil [bis(POM)-PMEA]; lobucavir (BMS-180194); BCH-10652; emitrixitabin [(-
)-FTC]; beta-L-FD4 (con duge goi beta-L-D4C va duoc goi la beta-L-2',3'-dicleoxy-5-
flo-xytiden); DAPD, ((-)-beta-D-2,6,-diamino-purin dioxolan); va lodenosin (FddA).
Cac NNRTI thich hop dién hinh bao gdm nevirapin (BI-RG-587); delaviradin (BHAP,
U-90152); efavirenz (DMP-266); PNU-142721; AG-1549; MKC-442 (1-(etoxy-
metyl)-5-(1-metyletyl)-6-(phenylmetyl)-(2,4(1 H,3H)-pyrimidindion); va (+)-calanolit
A (NSC-675451) va B. Céc chit trc ché proteaza thich hop dién hinh bao gdm
saquinavir (Ro 31-8959); ritonavir (ABT-538); indinavir (MK-639); nelfnavir (AG-
1343); amprenavir (141W94); lasinavir (BMS-234475); DMP-450; BMS-2322623;
ABT-378; va AG-1 549. Céac tic nhén khac khang virut bao gdbm hydroxyure,
ribavirin, IL-2, IL-12, pentafusit va dy 4n Yissum sb 11607.

Cac tac nhén thich hop dé st dung két hop véi cac hop chit theo sang ché dé
diéu tri bénh ung thu bao gém c4c tac nhan hoéa tri liéu, cac liu phap diéu tri bénh ung
thu huéng dich, céac liéu phap mién dich hodc xa tri. Cac hop chét theo sang ché ¢o thé
c6 tac dung két hop véi cac tdc nhan khang hormon dé diéu tri bénh ung thu vl va céc
Kkhéi u khac. Cac vi du thich hop 1a cac tic nhin khéng estrogen bao gbm, nhung
khong bi giéi han ¢, tamoxifen va toremifen, cac chit (rc ché aromataza bao gém,
nhung khong bi giéi han 6, letrozol, anastrozol, va exemestan, adrenocorticosteroit (vi
du, prednison), progestin (vi du, megastrol axetat), va cac chit dbi khang thu thé
estrogen (vi dy, fulvestrant). Cac tic nhén khang hormon thich hgp dugc dung dé didu
tri bénh ung thu tuyén tién liét va cac bénh ung thu khéc cling ¢6 thé duoc két hop voi
cac hop chét theo sang ché. Cac tac nhan nay bao gdm cac khang androgen bao gbm,

nhung khong bi giéi han ¢, flutamit, bicalutamit, va nilutamit, céac chit tuong tu
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hormon giai phong hormon hoang thé héa (LHRH) ké ca leuprolit, goserelin,
triptorelin, va histrelin, cac chét dbi khang LHRH (vi dy, degarelix), chét phong bé thu
thé androgen (vi du, enzalutamit) va cc tdc nhan ma Gc ché san sinh androgen (vi du,

abirateron).

Céc hop chét theo séng ché c6 thé duoc két hop voi hodc trong trinh tw véi cac
tac nhan khac khang cac kinaza thu thd ctia mang, dic biét dbi voi cac bénh nhan ma
da phat trién tinh trang khang nguyén phat hodc khang c6 dugc d6i véi viee didu tri
huéng dich. Céc tdc nhén diéu tri nay bao gém céc chét tc ché hodc cac khang thé
khang EGFR, Her2, VEGFR, c-Met, Ret, IGFR1, hodc Flt-3 va khang cac protein
kinaza dung hop lién quan dén bénh ung thu nhu Ber-Abl va EML4-Alk. Cac chat wc
ché khang EGFR bao gdm gefitinib va erlotinib, va cac chét (¢ ché khang EGFR/Her2
bao gdm, nhung khong bi gi¢i han ¢, dacomitinib, afatinib, lapitinib va neratinib. Cac
khang thé khang EGFR bao gém, nhung khong bi giéi han 0O, cetuximab,
panitumumab va necitumumab. Cac chét tic ché c-Met c¢6 thé duoc sir dung két hop
v6i cac chit @c ché FGFR. Ching bao gdm onartumzumab, tivantnib, va INC-280.
Céc tac nhan khang Abl (hodc Ber-Abl) bao gdm imatinib, dasatinib, nilotinib, va
ponatinib va céc tac nhan khdng Alk (hodc EML4-ALK) bao gdm crizotinib.

Céac chét rc ché tao mach c6 thé c¢6 hidu qua & mot s6 loai u két hop véi cac
chét e ché FGFR. Céc chit nay bao gdm céc khang thé khang VEGF hodc VEGFR
hoac chét rc ché kinaza ctia VEGFR. Céc khang thé hodc cac protein khac dé diéu tri
bénh khang VEGF bao gbém bevacizumab va aflibercept. Céc chat tc ché VEGFR
kinaza va cac chét Grc ché chdng tao mach khac bao gbm, nhung khong bi giéi han o,
sunitinib, sorafenib, axitinib, cediranib, pazopanib, regorafenib, brivanib, va

vandetanib.

Su hoat héa céac chu trinh phat tin hiéu ndi bao 1a thuong xuyén & bénh ung thu,
va cac tac nhan huéng dich cac thanh phén ctia cac chu trinh nay di dugce két hop véi
cac tac nhin hudng dich thu thd d8 nang cao hiéu qua va giam muc d§ khang. Cac vi
du v& tic nhan ma c6 thé duoc két hop véi cac hop chit theo sang ché bao gém cac
chét e ché chu trinh PI3K-AKT-mTOR, céc chat ¢ ché chu trinh Raf-MAPK, céc
chét (tc ché chu trinh JAK-STAT, va cac chit e ché chaperon cua protein va phat

trién chu ky & bao.
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C4c tac nhan khang PI3 kinaza bao gdm, nhung khong bi gi6i han 0, pilaralisib,
idelalisib, buparlisib. Cac chét trc ché mTOR nhu rapamyxin, sirolimus, temsirolimus,
va everolimus c6 thé duoc két hop voi cac chat rc ché FGFR. Céc vi du thich hop
khéc bao gdbm, nhung khong bi giéi han &, vemurafenib va dabrafenib (c4c chét tic ché
Raf) va trametinib, selumetinib va GDC-0973 (c4c chét e ché MEK). Cac chit e ché
mot hodc nhidu JAK (vi du, ruxolitinib, baricitinib, tofacitinib), Hsp90 (vi du,
tanespimycin), céc kinaza phu thudc xyclin (vi du, palbociclib), HDAC (vi du,
panobinostat), PARP (vi du, olaparib), va proteasom (vi du, bortezomib, carfilzomib)
cfing ¢6 thé duge két hop véi cac hop chét theo sang ché. Theo mot s6 phurong én, chét

e ché TAK c¢6 tinh chon loc dbi voi JAK1 hon so véi JAK2 va JAK3.

Céc tac nhan thich hop khac d2 str dung két hop véi céc hop chét theo sang ché
bao gém phuong phap t5 hop hoa tri nhu vach déi trén co s platin duoc dung trong
bénh ung thu phdi va céc u rén khéc (cisplatin hodc carboplatin cdng véi gemxitabin;
cisplatin hodc carboplatin cdng véi doxetaxel; cisplatin hodc carboplatin cong voi
paclitaxel; cisplatin hoc carboplatin cong v6i pemetrexed) hodc gemxitabin cong voi

céc phan tir lién két paclitaxel (Abraxane®).

Céc tac nhan hoa tri liéu thich hop hodc céc tic nhan khac diéu tri bénh ung thu
bao gém, vi du, cac tac nhan alkyl hoa (bao gém, nhung khong gidi han &, cac loai mu
tat nito, cac chét din xuét etylenimin, alkyl sulfonat, nitrosoure va triazen) nhu mu tat
uraxil, clometin, xyclophosphamit (Cytoxan™), ifosfamit, melphalan, clorambuxil,
pipobroman, trietylen-melamin, trietylenthiophosphoramin, busulfan, carmustin,

lomustin, streptozoxin, dacarbazin, va temozolomit.

Céc tac nhan thich hop khac dé str dung két hop véi cac hop chit theo séng ché
bao gdm: dacarbazin (DTIC), tly y, cung v6i cac thudc héa tri khac nhu carmustin
(BCNU) va cisplatin; “phac dd Dartmouth” ma bao gdbm DTIC, BCNU, cisplatin va
tamoxifen; két hop cisplatin, vinblastin, va DTIC; hodc temozolomit. Cac hop chét
theo sang ché con ¢ thé duoc két hop véi cac thudc diéu tri mién dich, ké ca céc

xytokin nhu interferon alpha, interleukin 2, va yéu t6 hoai tir u (TNF) in.

Céc tac nhan héa tri liéu thich hop hodc cac tc nhén khac diéu tri bénh ung thu
bao gdm, vi dy, cac chét chéng chuyén hoa (bao gdm, nhung khong gi6i han 0, cac

chit dbi khang axit folic, cac chét twong tu pyrimidin, cac chét tuong tu purin va cac
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chét e ché adenosin deaminaza) nhu metotrexat, 5-floraxil, floxuridin, xytarabin, 6-

mercaptopurin, 6-thioguanin, fludarabin phosphat, pentostatin, va gemxitabin.

Céc tac nhan hoa tri lidu thich hop hodc cac tac nhan khac diéu tri bénh ung thu
con bao gbém, vi du, mot s6 san phdm tu nhién va cac chét din xuét ctia ching (vi du,
vinca alkaloit, thudc khéng sinh khang wu, cdc enzym, lymphokin va
epipodophyllotoxin) nhu vinblastin, vincristin, vindesin, bleomyxin, dactinomyxin,
daunorubixin, doxorubixin, epirubixin, idarubixin, ara-C, paclitaxel (TAXOL™),
mithramyxin, deoxycoformyxin, mitomyxin-C, L-asparaginaza, cac interferon (dac

biét 1a IFN-a), etoposit, va teniposit.

Céc tac nhan khac doc ddi véi té bao bao gém navelben, CPT-11, anastrazol,

letrazol, capexitabin, reloxafin, xyclophosphamit, ifosamit, va droloxafin.

Céc tac nhan ddc ddi voi té bao nhu epidophyllotoxin; enzym chdng ung thu;
chét trc ché topoisomeraza; procarbazin; mitoxantron; cac phirc phdi tri platin nhu cis-
platin va carboplatin; tic nhén cai bién dap tmg sinh hoc; céc chét trc ché sinh trudng;
cac téc nhan ding dé didu tri bénh khang hormon; leucovorin; tegafur; va cac yéu t6

sinh trudng sinh huyét cing 12 thich hop.

Cic thc nhan khac didu tri bénh ung thu bao gdm céc tac nhan diéu tri khang thé
nhu trastuzumab (Herceptin), cac khang thé d6i voi cdc phan tir ddng kich thich nhu
CTLA-4, 4-1BB va PD-1, hodc céc khing thé ddi vdi cac xytokin (IL-10, TGF-0,
V.V.).

Céc tac nhan khac diéu tri bénh ung thu con bao gbm c4c tac nhin ma phong bé
sy di tra cha t& bao mién dich nhu cac chit d6i khang d6i v&i cac thu thé hoa ung
dong, ké ca CCR2 va CCR4.

Céc tac nhan khac diéu tri bénh ung thu con bao gdm cac tc nhin ma ting
cuong hé mién dich nhu c4c t4 dugc hodc su dich chuyén té bao T thu nhan.

Céc vacxin chdng ung thu bao gdm céc té bao tua, cac peptit tbng hop, céac
vacxin ADN va cac virut tai td hop.

Nguoi co hiéu biét trung binh vé linh vuc k¥ thuét nay da biét cac phuwong phap
dung hiu hét cac tac nhan hda tri lidu mot cach an toan va hiu qua. Ngoai ra, viéc

dung ching duge bdc 19 trong céc tai lieu théng thudong. Vi dy, viée dung nhiéu téc
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nhan héa tri liéu duoc boc 1 trong tai liéu: "Physicians' Desk Reference" (PDR, vi du,
4n ban 1996, Medical Economics Company, Montvale, NJ), toan bd ndi dung clia no6

duoc dua vao day hoan toan bang cach vién din nhu nguyén ban.
Duogc pham va dang liéu

Khi dugc dung lam dugce phém, cac hop chét theo sang ché c6 thé duoc dung &
dang dugc phém ma la dang két hop hop chét theo sang ché, hoic mubi dugc dung cla
né, va it nhat mot chit mang duoc dung. Céc duoc phém nay cé thé duoc bao ché theo
cach da biét trong linh vuc dugc, va cd thé duoc dung qua nhiéu dudng khac nhau, tiy
theo mong muén diéu tri cuc bd hay diéu tri toan than va tiry theo ving cAn duoc diéu
tri. C6 thé dung khu tré (k& ca méat va vao mang nhdy bao gém trong mii, 4m dao va
phéan phéi qua duong truc trang), ¢ phéi (vidu, bﬁng cach xdng hodc bom bdt hodc sol
khi vao, k& ca bing may khi dung; trong khi quan, trong mdi, biéu bi va qua da), vao
mit, qua dudng miéng hodc ngoai dudng tiéu hoa. Céac phuong phap dé phan phdi
thubc vao mét c6 thé bao gdbm dung khu tri (thubc nho mét), tiém dudi két mac, tiém
quanh mét hodc tiém vao trong budng dich kinh hodc dua vao bing 6ng thong bong
hodc vat cai vao mét dugc dat béng cach phﬁu thuét vao bao két mac. Céach dung ngoai
duong ti€u hoa bao gdm ding qua dudng tinh mach, trong dong mach, dudi da, trong
khoang mang bung, hodc tiém bép tiém hoac truyén; hoic trong so, vi du, ndi tiy mac
hodc trong nio that. Cach dung ngoai dudng tiéu hoa c6 thé ¢ dang mot lidu cao duy
nhét, hodc cé thé, vi du, bf‘?tng cach bom truyén lién tuc. Cac duoc phém va cac ché
phém dé dung khu tra ¢6 thé bao gém rniéng dan da, cac loai diu boi, cac loai nude
xirc, cac loai kem bdi, cac loai gel, thu6c nho giot, vién dat hdu mon, thude xit, chét
16ng va céc loai bot. Cac chét mang thong thuong dung cho dugc phim, cac loai nén
trong nudc, nén bot hoic nén dau, cac chét 1am dic va cac chét twong tu ¢6 thé 12 can

thiét hodc mong muon.

Sang ché con dé xudt cac dugc phém ma chira hoat chét 1a mot hodc nhiéu hop
chit néu trén theo sang ché két hop v6i mot hodc nhiéu chit mang dugc dung. Trong
qua trinh bao ché cac duoc phém theo sang ché, hoat chét thuong duge tron voi ta
dugc, pha lodng béng t4 dugc hodc dugce bao trong chit mang d6 & dang, vi dy, vién
nang, go6i nho, goi gidy, hodc vat chira khic. Khi ta duoc dugc dung lam chit pha

lodng, n6 co thé 1a nguyén lidu ran, ban ran, hodc 16ng, ma hoat dong nhu chat dan,
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chét mang hodc mdi truong cho hoat chit. Do d6, cac duoc phém c6 thé & dang vién
nén, vién tron, bot, vién ngdm, gbéi nho, vién con nhdng, con ngot, huyén phu, nhil
tuong, dung dich, siro, sol khi (& dang rén hodc trong moi truong 1ong), dAu bdi chira,
vi du, d@n 10% trong lwong hoat chét, vién nang gelatin mém va cing, vién dit hau

mon, dung dich vo trung dé tiém truyén, va bot duge dong gbi vo tring.

Trong qué trinh bao ché dugc pham, hoat chét c6 thé dugc nghién dé tao ra c&
hat ph hop trude khi két hop véi céc thanh phan khac. Néu hoat chdt hau nhu khéng
hoa tan, thi n6 cé thé duoc nghién dén ¢ hat bé hon 200 mesh. Néu hoat chét hau nhu
hoa tan trong nudc, c& hat co thé dugc diéu chinh bang cach nghién dé tao ra phan bd

hau nhu ddng nhét trong ché phim, vi du khoang 40 mesh.

Mot s vi du vé ta duoc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bdt, gdm acaxia, canxi phosphat, alginat, tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nuéc, siro, va metyl xenluloza.
Céac ché phém ¢6 thé con chtra: cac tac nhan lam tron nhu bot talc, magie stearat, va
dau khoéng; cac tac nhan thAm w6t; tic nhan nhii hoa va tac nhan tao huyén phu; céc
chét bao quan nhu metyl- va propylhydroxy-benzoat; cac chét tao ngot; va cac tac
nhan tao vi. Cac dugc pham theo séng ché c6 thé dugc bao ché sao cho gidi phong
hoat cht nhanh, tr tir hodc chdm sau khi cho bénh nhan dung bﬁng cach ap dung cac
quy trinh da biét trong linh vuc k¥ thuét nay.

Cac duoc phém ¢6 thé dugc bao ché & dang lidu don vi, mdi lidu chira hoat chét
vé6i lugng ndm trong khoang tir 5mg dén 100mg, thuong nam trong khoang tir 10mg
dén 30mg. Thuat ngit "dang liéu don vi" duoc dung dé chi don vi riéng ré& vé mit vat
ly thich hop lam lidu don nhét cho ddi tuong 13 ngudi va céc déng vat ¢6 va khéc, mdi
don vi chira lwvong dinh truéc hoat chit d3 duogc tinh dé tao ra tac dung diéu tri bénh

mong mudn, két hop véi ta duge thich hop.

Hoat chat c6 thé c6 hidu qua trong khoang liéu luong rong va thuong duoc
dung v6i lugng c6 tic dung didu tri bénh. Tuy nhién, cAn hiéu rang lugng hop chit
dugc dung trén thuc té thuong sé& do thay thubc quyét dinh, theo tinh hudng cu thé, bao
gém tinh trang can duoc didu tri, duong dung dugc chon, hop chét cu thé duoc dung,
tudi, thé trong, va dép Ung cua timg bénh nhan, mic d6 nang cla cac triéu chung cla

bénh nhan, va céc yéu tb tuong tu.
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D& bao ché cac duoc phém rin nhu vién nén, hoat chit chinh dugc tron véi ta
duoc dé tao ra dugc phdm so ché rén chira hdn hop dong nhit gdm hop chit theo séng
ché. Khi dé cap dén cac dugce phim so ché 12 ddng nhét, thi hoat chét thuong duge
phén tan déu trong toan bd dugc phim nay sao cho dugc pham c6 thé dé dang duoc
phén chia tiép thanh cic dang lidu don vi hitu hiéu bing nhau nhu cac vién nén, céc
vién tron va cac vién nang. Sau do, ché phim so ché rin nay duoc phan chia tiép thanh
cac dang liéu don vi thudc céc loai néu trén chira, vi du, tir 0,1mg dén 500mg hoat chét

theo sang ché.

Vién nén hodc vién tron theo sang ché c6 thé dugc bao hodc duoc tron theo
cach khéc dé tao ra dang lidu ¢6 wu diém vé hoat dong kéo dai. Vi du, vién nén hodc
vién tron c6 thé chira thanh phan lidu bén trong va thanh phan lidu bén ngoai, thanh
phin sau & dang 16p bao 1én thanh phan trude. Hai thanh phan ¢c6 thé duoc tach bang
16p bao tan trong rudt ma n6 c6 tac dung chdng lai qua trinh phén ra trong da day va
cho phép thanh phin bén trong di qua & trang thai nguyén ven dén ta trang hodc dugc
tri hodn phan giai. Nhiéu loai nguyén liéu cé thé duogc st dung cho céc 16p boc hodc
bao tan trong rudt nhu vay, cac nguyén li¢u nay bao gdm nhiéu axit polyme va hdn
hop gdm céc axit polyme va cac nguyén li€u nhu senlac, rugu xetylic, va xenluloza

axetat.

Céc dang 16ng ma trong d6 cac hop chét va cac duoc phdm theo sdng ché co thé
dugc két hop vao dé ding qua dudng miéng hodc bang cach tiém bao gdm dung dich
nude, siro duge tao vi mot cach thich hop, huyén phtl trong nudc hodc trong dau, va
nhil tuong da dugc tao vi béng cac loai dau an dugc nhu dAu hat bong, dau vimng, dau

dira, hodc dau lac, cling nhu céc loai con ngot va cac chét dan duoc dung tuong tu.

Céac duoc phém dé x0ng hodc bom bao gém c4c loai dung dich va céc loai
huyén phu trong cdc dung moi nude hodc hitu co duoc dung, hodc hdn hop cua ching,
va céac loai bot. Cac duoc phém long hodc ran c6 thé chta céc ta duoc duge dung thich
hop néu trén. Theo mot s6 phuong 4n, cac dugc phim dugc dung qua dudng miéng
hodc duong hd hép trén 13 miii nham tac dung tai chd hoic toan than. Cac dugc phém
in c6 thé duoc tao khi dung bing céach st dung cac khi tro. Dung dich nay dugc tao khi
dung c6 thé duoc hit truc tiép tir thiét bi tao khi dung hodc thiét bi tao khi dung c6 thé

duge gan vao nit gac trén mit na, hodc may the 4p suit duong khong lién tuc. Cac
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duoc phém dang dung dich, huyén phu, hodc bot co thé duoc dung qua dudng miéng

hodc qua duong mili tir cac dung cu phan phdi duogc phim theo cach thich hop.

Luong hop chat hodc duoc phim dugc dung cho bénh nhan thay d6i tiy theo
chit dugc dung, muc dich clia viéc dung thudc, nhu phong bénh hozc diéu tri, trang
thai cua bénh nhén, cach ding thubc, va céc yéu t6 tuong tu. Trong cac Ung dung didu
tri, cac duoc phém 6 thé dugc cho bénh nhan da mic bénh dung véi lugng dt dé chira
hodc it nhat kim hdm mdt phin tridu chimg bénh ly nay va cac bién chimg ctia né.
Luong hitu hiéu s& phu thudc vao tinh trang bénh dugc diéu tri cling nhu theo quyét
dinh cua théy thudc didu tri tuy theo céac yéu t6 nhu mutrc d6 ning ctia bénh, tudi, trong

lugng va tinh trang chung ctia bénh nhén, va cac yéu tb tuong tu.

Cac duogc phém duge dung cho bénh nhéan cé thé & dang cac duoc phém néu
trén. Cac duoc phém nay co thé dugc tiét tring theo cac k¥ thuét tiét trung thong
thuong, hodc co thé duoc loc tiét trung. Dung dich nuée ¢ thé duoc bao goi dé sir
dung nguyén dang, hodc dugc lam dong khd nhanbh, ché phim di dugc lam dong kho
nhanh duge két hop v6i chdt mang v trung trong nude trude khi dung. D pH cla cac
ché pham chira hop chit nay thudng nam trong khoang tir 3 dén 11, t6t hon la tir 5 dén
9 va t6t nhit 1a tir 7 dén 8. Cén hiéu rﬁng viéc sir dung ta duogc, chit mang, hozc chét
lam 8n dinh nhét dinh trong sb céc ta dugc, cac chét mang, hodc céc chit lam n dinh

néu trén sé tao ra cac muoi duge dung.

Liéu diéu tri bénh cua cac hop chét theo sang ché co thé thay ddi, vi du, theo
muc dich st dung cu thé cta viéc diéu tri, cach dung hop chét nay, stic khoe va tinh
trang cuia bénh nhén, va quyét dinh ctia thy thubc ké don. Ty phan hozc ndng d6 cta
hop chit theo séng ché trong dugc phdm co thé thay doi tuy theo nhiéu yéu t6 ké ca
lidu luong, céc tinh chit héa hoc (vi du, tinh ky nudc), va duong ding. Vi dy, cac hop
chat theo sang ché c6 thé duge dua vao dung dich nudc dém sinh ly chira hop chét véi
lwong nim trong khoang tir 0,1% dén 10% trong luong/thé tich dé dung ngoai dudng
tidu hoa. Mot sb khoang lidu luong théng thuong la tir 10g/kg dén 1g/kg thé trong
hing ngay. Theo mot s6 phuong 4n, khoang lidu luong ndm trong khoang tur
0,01mg/kg dén 100mg/kg thé trong hing ngay. Liéu lugng co thé phu thudc vao céac
bién sd nhu loai va muc d6 dién tién cia bénh hoic 161 loan, tinh trang strc khde chung

clia bénh nhan cu thé, hidu qua sinh hoc twong déi ctia hop chat duge chon, thanh phan
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cla ta duge, va dudng ding ctia nd. Lugng hitu hi€u co6 thé duoc ngoai suy tir duong
cong lidu luong-dap tng thu duoc tir hé thir nghiém in vitro hodc hé thir nghi€ém trén

mau dong vat.

Céc hop chat theo sdng ché con cé thé duge bao ché két hop v6i mot hodc nhiéu
hoat chét bd sung ma c6 thé bao gdm dugc chat bat ky nhu céc tac nhan khang virut,
cac vacxin, cac khang thé, cac chat ting cuong mién dich, cdc tic nhdn chin mién

dich, cac tac nhin khang viém va cac tac nhan tuong tu.
Céc hop chit dugc danh d4u va cac phuong phap thir nghiém

Theo khia canh khéac, sang ché @& xuit thudc nhudém huynh quang, nhén spin,
cac hop chit duoc danh dau béng kim loai ning hodc phéng xa theo sang ché ma s&
httu ich khdng chi trong viéc hién hinh ma con trong céac thir nghiém, ca in vitro va in
vivo, d& dinh vi va dinh lugng enzym FGFR trong cac mau mé, ké ca ngudi, va dé xac
dinh céc phdi tir enzym FGFR bang cach tc ché lién két ctia hop chét da duoc danh
d4u. Do do, sang ché con dé xuAt cac thir nghiém enzym FGFR ma chtra cac hop chét

d4 duoc danh diu nay.

Séang ché con bao gdm céc hop chét theo séng ché da dugc danh déu bang dong
vi phéng xa. Hop chét “dugce danh d4u v& mat ddng vi” hodc “dugc danh dau béng
phong xa” 1a hop chét theo séang ché, trong d6 mot hodc nhiéu nguyén tir dugc thay
hoic duoc thé bang nguyén tir c6 nguyén tir lugng hodc s6 khdi luong khac nguyén tir
lugng hodc s6 khdi luong thuong thdy trong tu nhién (trc 12 c¢6 trong ty nhién). Céc
ddng vi phéng xa thich hgp ma c6 thé dugc két hop vao cac hop chét theo séng ché
bao gdm, nhung khong bi giéi han o, ?H (con duoc viét 1a D cho doteri), *H (con dugc
vibt 1a T cho triti), ''C, 13C, *C, BN, N, 10, 170, 180, I8F, 338, 36Cl, 3?Br, 75Br, "°Br,
7By, 1231, 1241, 125] va B'I, Dong vi phong xa ma dugc két hop vao céc hop chét da
duoc danh diu bﬁng phéng xa nay s& phu thudc vao ung dung cu thé cua hop chét da
duoc danh dau béng phéng xa dé. Vi dy, dbi vé6i cac thtr nghiém danh dau enzym
FGFR va céc thir nghiém canh tranh in vitro, cac hop chat ma két hop *H, *C, ¥Br,
125] 131 hogc S s& thuong 1a hitu ich nhét. D6i véi cic tng dung hién hinh nh

phéng xa, ''C, 8F, 121, 121, 124], 1311 75Br, 7°Br hodc 'Br s& thuong 1a hitu ich nhét.
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CAn hiéu réng “hop chit dugc danh dau bﬁng phéng xa” hodc “hop chit duoc

danh dAu” 13 hop chét ma da két hop it nhAt mot dong vi phéng xa. Theo mot sb

phuong 4n ddng vi phéng xa duoc chon tir nhém bao gbm 3H, 1“C, 121, 35S va Br.

Céac phuong phap tbng hop dé két hop céc dong vi phéng xa vao cac hop chét hitu co
duoc ap dung dbi v6i céc hop chat theo séng ché va 1a d3 biét trong linh vuc k¥ thuat
nay.

Hop chit d3 dugc danh diu béng phong xa theo sang ché ¢6 thé duge dung
trong thir nghiém sang loc dé x4c dinh/danh gia cac hop chét. N6i chung, hop chét méi
duoc téng hop hodc x4c dinh (tlre 1 hop chét thir nghiém) c6 thé duoc danh gia vé kha
ning ctia né trong viée 1am gidm mirc do lién két cua hop chit da duge dénh du b'?lng
phong xa theo sang ché v6i enzym FGFR4. Do d6, kha ning cua hop chét thir nghiém
canh tranh véi hop chit da duoc danh déu béng phong xa dé lién két véi enzym
FGFR4 tuong quan truc tiép v6i 4i luc lién két ctia né.

Kit

Sang ché con bao g(‘A)m cac kit duoc dung co thé dung, vi dy, dé diéu tri hodc
phong cac bénh hodc cac 16i loan lién quan dén FGFR, bénh béo phi, bénh dai thao
dudng va cac bénh khac duoc d& cap dén trong ban mod ta nay, ma nd bao gdm mot
hodc nhiéu vat chita ma chia duoc phdm chira hop chét theo sang ché véi lugng hitu
hiéu dé didu tri bénh. Céc kit nay con c6 thé bao gdm, néu mudn, mdt hoge nhiéu
thanh phé‘ln kit duoc thong thudng khéac nhau, vi dy, vét chira v61 mot hodc nhidu chét
mang dugc dung, vat chira bd sung, v.v., nhu d& dugc ngudi co hiéu biét trung binh vé
linh vuc k§ thuat nay nhan théy. Huoéng dn str dung & dang cai xen hodc nhén mac,
biéu thi lwong céc thanh phﬁn s& dugc dung, hudéng din cach dung, va/hodc huéng dan

cach tron céc thanh phén, cling c6 thé dugc bao gdm trong kit nay.

Sang ché s& dugc duoc boc 10 mdt cach chi tiét dua vao cac vidu cu thé. Céac vi
du duéi @iy duoc boc 10 chi nhim muc dich minh hoa, va va khong nhim gidi han
pham vi ctia séng ché theo cach bat ky nao. Nguoi c6 hidu biét trung binh vé linh vuc
k§ thuat nay d& dang nhén biét nhiéu loai thong s6 khong quan trong ma c6 thé duogc
thay ddi hodc dugc cai bién d& tao ra cac két qua ngang bang. Céc hop chét theo céc

Vi du duge thdy 1a cac chét (rc ché mot hoic nhiéu FGFR néu dudi day.
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Vi du thwc hién sang ché

Céc quy trinh thir nghiém dbi v6i cac hop chat theo séng ché duge néu dudi
day. TAt ca cac nguyén liéu ban d4u c6 thé mua duoc trén thi trudng hodc téng hop
duoc mot cach dé dang theo cac quy trinh da biét trong linh vuc ky thuat nay. Viéc
tinh ché theo phuong phap LC-MS diéu ché mot vai hop chat trong s6 céc hop chat da
diéu ché duoc thuc hién trén hé tach phin doan theo khéi lugng Waters. Thiét lap, quy
trinh va phdn mém kiém so4t thiét bi co ban d& van hanh céc hé nay da duoc boc 10
mot cach chi tiét trong tai liéu. Vi du, xem tai liéu: “Two-Pump At Column Dilution
Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J.
Combi. Chem., 5, 670 (2003); va "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs,
J. Combi. Chem., 6, 874-883 (2004). Céc hop chét da tach thuong dugc dua dén phép
do phd khdi séc ky 16ng (LCMS) phan tich dé kiém tra df tinh khiét trong cac didu
kién dudi day: Dung cy; Cot LC/MSD, seri Agilent 1100: Waters SunF ire™ ¢& hat Cis
S5pm , 2,1 x 5,0mm, cac dung dich dém: pha dong A: 0,025% dung dich nudc TFA va
pha dong B: axetonitril; gradien 2% dén 80% B trong 3 phut véi luu tdc 2,0ml/phtt.

Mot vai hop chét trong sb cac hop chét da didu ché con duoc tach trén quy md
didu ché theo phuong phap sic ky long hiéu suét cao pha dao (RP-HPLC) bang bo do
MS hoic séc ky cuc nhanh (silicagel) nhu duge thé hién trong cac vi du. Céc diéu kién
cdt sic ky long hiéu sut cao pha dao (RP-HPLC) dién hinh 1 nhu sau:

Tinh ché v6i @6 pH = 2: Waters SunF ire™ ¢& hat Cis Spm , c¢gt 19 x 100mm,
rira giai bang pha dong A: 0,1% TFA (axit trifloaxetic) trong nudc va pha dong B:
axetonitril; luu toc 1a 30ml/phut, gradien tach dugc t6i wru héa cho mdi hop chat bang
cach ap dung quy trinh tdi wu héa phuong phap dac higu véi hop chét nhu di duge boe
16 trong céc tai liéu [xem "Preparative LCMS Purification: Improved Compound
Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb.
Chem., 6, 874-883 (2004)]. Thong thudng, luu tdc dugc dung véi cot 30 x 100mm 1a
60ml/phut.
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Tinh ché v&i d6 pH = 10: Waters XBridge ¢& hat Cis Sum, 19 x 100mm cot,
rira gidi bang pha dong A: dung dich NH4OH 0,15% trong nudc va pha dong B:
axetonitril; luu tdc 1a 30ml/phit, gradien tach duoc t6i wru héa cho mdi hop chit bang
cach ap dung quy trinh t8i wu héa phuong phap dac hiéu v6i hop chit nhu da duoc bde
16 trong céac tai liéu [xem "Preparative LCMS Purification: Improved Compound
Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb.
Chem., 6, 874-883 (2004)]. Thong thuong, luu tdc duoc dung véi cot 30 x 100mm 1a
60ml/phut.

Vidul

N-{[2'-(2,6-diflo-3,5-dimetoxyphenyl)-3 '_ox0-2',3'-dihydro-1'H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-6'-ylJmetyl}acrylamit

O
F O
~o N
F Z
< MR
N A
O
Buéc 1: 4,6-diclonicotinaldehyt
O| Cl
X
P
N Ci

Diisobutylnhdm hydrua trong metylen clorua (50,0ml, 1,0M, 50,0mmol) dugc
bd sung nho giot vao dung dich da duge khudy chia 2 4-diclo-5-carbetoxypyridin
(10,0g, 45,4mmol) trong metylen clorua (100,0ml) & nhiét do -78°C. Sau thoi gian 2
gid, hdn hop phan tng duoc t61 bang dung dich mubi Rochelle bio hoa. Sau khi khudy
trong thoi gian 12 gid, dung dich nude duoc chiét bang DCM (3x150ml). Cac 16p hitu
co két hop duoc dugc lam khd trén Na2S04 va cb trong chan khong dé tao ra aldehyt
thé (7,51g, 42,9mmol), ma dugc st dung truc tiép & budc tiép theo khong cén tinh ché
thém. Theo tinh toan theo phuong phap LC-MS cho CsH4CLNO [M+H]" m/z: 176,0;
theo thir nghiém 176,0.
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Bude 2: N-[(4,6-diclopyridin-3-yl)metyl]-2,6-diflo-3,5-dimetoxyanilin

b

o)
F
~o NH Cl
F X

1N/ Cl

4 6-diclonicotinaldehyt (8,00g, 45,5mmol) dugc bd sung thanh céc phén
nhé vaio dung dich di duoc khudy chta 2,6-diflo-3,5-dimetoxyanilin (9,03g,
47, 7mmol), natri triaxetoxybohydrua (38,0g, 180mmol) trong metylen clorua (60ml) /
axit trifloaxetic (30ml) & nhiét d§ trong phong. Sau thoi gian 1 gio, cac chét bay hoi
duoc loai bod trong chan khong (in vacuo) va dung dich nudc NaHCOs bdo hoa
(200ml) duge bd sung vao. H3n hop thu duge duge chiét bang DCM (3x150ml). Céc
16p hitu co dugc két hop, 1am kho trén NaxSOs, va c6. Cén duge tinh ché trén silicagel
(rtra giai bang 0% dén khoang 0% dén 40% EtOAc trong hexan) 8 tao ra san pham
mong muén (15,0g). Theo tinh toan theo phuwong phap LC-MS cho C14H13CLF2N202
[M+H]* m/z: 349,0; theo thir nghi¢m 349, 1.

Budce 3: Etyl 3-[[(4,6-diclopyridin-3-yl)metyl](2,6-diﬂo-3,5-dimetoxyphenyl)amino]-
3-oxopropanoat
-
F
~o Ni/calo/\
X

F
L
N~ ClI

NaH (60% trong luong trong dau khoang, 421mg, 10,5mmol) dugc bd sung vao
dung dich di duoc khudy chua N-[(4,6-diclopyridin-3-yl)metyl]-2,6-diflo-3,5-
dimetoxyanilin (3,50g, 10,0. mmol) trong tetrahydrofuran (20ml), ¢ nhi€t do trong
phong. Sau thoi gian 10 phut, etyl malonyl clorua (1,92ml, 15,0mmol) dugc bd sung
nho giot vao. Sau thoi gian 1 giod nira, hén hop phan tng duoc toi bang dung dich nudc
NH4Cl bio hoa, va chiét bing DCM (3x100ml). Céc 16p hitu co duge két hop, 1am khd
trén NaaSOs, va ¢b. Can duoc tinh ché trén silicagel (rira giai bang 0% dén khoang 0%
dén 35% EtOAc trong hexan) 8 tao ra san pham mong muén (4,20g, 9,1mmol). Theo
tinh toan theo phwong phdp LC-MS cho C19H19Cl2F2N2Os [M+H]" m/z: 463,1; theo
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thtr nghiém 463,1.

Budc 4: Etyl 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-3-oxo-1,2,3,4-tetrahydro-2,7-na-
pthtyridin-4-carboxylat

NaH (60% trong luong trong dau khoéng, 337mg, 8,42mmol) dugc bd sung vao
dung dich da dugc khudy chira etyl 3-[[(4,6-diclopyridin-3-yl)metyl](2,6-diflo-3,5-di-
metoxyphenyl)amino]-3-oxopropanoat (1,50g, 3,24mmol) trong DMF (15ml) & nhiét
do trong phong. Sau do, hdn hop thu duge duge lam Am dén 110°C. Sau thoi gian 5
gi®, hdn hop phan img ndy duoc gidm nhiét d6 dén nhiét do trong phong, dung dich
nudc NH4Cl bdo hoa (50ml) duoc bd sung vao dé tao ra chat két tha. Sau khi loc, chét
rén duoc lam kho trong chan khoéng (in vacuo) d2 tao ra san pham thd da déng vong
(0,95g, 2,23mmol). Theo tinh toan theo phuong phap LC-MS cho Ci9H1sCIF2N20s
[M+H]" m/z: 427,1; theo thir nghi¢m 427,0.

Bude 5: 6-clo-2-(2,6-diﬂo-3,S-dimetoxyphenyl)-l,2-dihydro-2,7-naphthyridin—3(4H)—

O/
Fo
o N
F 2
N™ el

Hydroclorua (4,0M trong dioxan, 2ml, 8mmol) dugc bd sung vao dung dich da

on

dugc khudy chira etyl 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-3-oxo-1,2,3,4-
tetrahydro-2,7-naphtyridin-4-carboxylat(0,95g, 2,23mmol) trong 1,4-dioxan (5Sml) &
nhiét do trong phong. H&n hop thu dugc dugc nang nhiét do 1én dén 100°C. Sau 4 gio,
hdn hop phan tng nay dugc giam nhiét d6 dén nhiét @6 moi trudng, duoc toi bf“mg
dung dich nuéc NaHCO3 bio hoa, va chiét bing DCM (3x100ml). Céc 16p hiru co

dwoc két hop, 1am kho trén NazSOs, va cd. Can duoc tinh ché trén silicagel (rira gidi
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bang 0% dén khoang 0% dén 30% EtOAc trong DCM) d8 tao ra san phdm mong mudn
(0,75g, 2,12mmol). Theo tinh toan theo phuong phdp LC-MS cho CisH14CIFaN203
[M+H]* m/z: 355,1; theo thir nghiém 355,1.

Budc 6: 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2'-dihydro-3'H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-3'-on |
o
“ N!Jgg
F X
W I

Xezi cacbonat (3,03g, 9,30mmol) va 1-bromo-2-clo-etan (701ul, 8,46mmol)
duoc bd sung lién tyc vao dung dich da dugc khqu chtra 6-clo-2-(2,6-diflo-3,5-
dimetoxyphenyl)-1,4-dihydro-2,7-naphthyridin-3(2H)-on  (1,50g, 4,23mmol) trong
DMF (10ml) & nhiét do trong phong. Sau thoi gian 5 gio, hén hop phan tmg dugce t6i
bang dung dich nuéc NH4Cl bdo hoa, va chiét bang DCM (3x75ml). Céc 16p hitu co
duoc két hop, 1am kho trén NaxSOa, va c6. Cin dugce tinh ché trén silicagel (rira giai
bang 0% dén khoang 0% dén 50% EtOAc trong hexan) dé tao ra san phdm mong
mudn (1,20g, 3,15mmol). Theo tinh toan theo phuong phap LC-MS cho
C1sH16CIF2N203 [M+H]" m/z: 381,1; theo thir nghiém 381, 1.

Budce 7 2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo0-2',3'-dihydro-1'H-
spiro[xyclopropan-1,4'-[2,7 |naphtyridin] -6'-carbonitril

Hon hop phéan tng chira 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2'-dihydro-
3'H- spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on (0,40g, 1,0mmol), kém xyanua
(0,12g, 1,0mmol) va [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(ll) da dugc tao
phtrc véi diclometan (theo ty 1€ 1:1) (86mg, 0,10mmol) trong N,N-dimetylformamit

-60-



30547

(6,9ml) duoc khudy & 130°C trong khi quyén N, trong thoi gian 6 gio. Hon hop phan
ung nay duoc t6i bang dung dich nuéc NaHCO3 bdo hoa, va chiét bang etyl axetat (3x
20ml). Cac 16p hitu co két hgp dugc rira bing nude mudi, 1am kho trén MgSOs, loc va
cb trong didu kién ap sudt giam. Cin duogc tinh ché trén silicagel (rtra giai bing 0% dén
khoang 0% dén 20% EtOAc trong DCM) d8 tao ra san phim mong muén (0,28g).
Theo tinh toan theo phuong phap LC-MS cho CisHieF2N303 [M+H]" m/z: 372,1; theo
thtr nghiém 372,1.

Budc 8: 6'-(amin0metyl)-2'-(2,6-diﬂo-3,S-dimetoxyphenyl)-l',2'-dihydro-3'H-spiro[X-
yclopropan-1,4'-[2,7]naphthyridin]-3'-on

o
F
o)
~N
0 N
F P l
N NH,

Diisobutylnhém hydrua (1,0M trong toluen, 0,54ml, 0,54mmol) dugc bd sung
vao vao dung dich da duoc khudy chira 2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-ox0-2',3'-
dihydro-1'H-spiro[xyclopropan-1 ,4'-[2,7naphtyridin]-6'-carbonitril (99,9mg,
0,269mmol) trong THF (5ml) & -78°C. Sau 2 gio, hdn hop phéan tmg duogc toi béng
dung dich nuéc NH4Cl béo hoa, va chiét bang etyl axetat (3x 20ml). Cac 16p hitu co
kbt hop duoc rira bing nude mudi, 1am kho trén MgSOs, loc va ¢b trong didu kién ap
sut giam. Can duoc tinh ché trén HPLC diéu ché (46 pH =2, axetonitril/nuée+TFA)
dé tao ra san phim mong mudn (15mg) & dang mubdi TFA cta né. Theo tinh toan theo

phuong phap LC-MS cho Ci9H20F2N303 [M+H]" m/z: 376,2; theo thit nghiém 376,1.

Budc 9: N-{[2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-0x0-2',3 '-dihydro-1'H-
spiro[xyclopropan-1,4'-[2,7[naphthyridin] -6'-yl]metyl}acrylamit

N,N-diisopropyletylamin (46ul, 0,27mmol) va 2-propenoyl clorua (5,8ul,
0,072mmol) dugc bd sung lién tuc vao dung dich da duoc khqu chra 6'-
(aminometyl)—Z’-(Z,6-diﬂo-3,S-dimetoxyphenyl)-l',2'-dihydro-3'H-spiro[xyclopropan—
1,4'-[2,7]naphthyridin]-3'-on (25,5mg, 0,068mmol) trong metylen clorua (4,0ml) &
nhiét 6 trong phong. Sau thoi gian 3 phut, hdn hop phén tng duoc t6i bang dung dich

nuée NH4Cl bdo hoa, chiét b?mg metylen clorua. Céac 16p hitu co két hop dugc dugce
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lam kho trén Na>SOu, loc, va ¢b dén kho trong diéu kién 4p suét giam. San pham tho
duoc tinh ché trén HPLC didu ché (d6 pH=2, axetonitril/nuéc+TFA) dé tao ra san
pham mong mudn (15mg) & dang mudi TFA cta né. Theo tinh toan theo phuong phap
LCMS cho ConHaFoN3Os4M+H]" m/z: 430,2; theo thir nghiém: 430,1. 'H NMR
(500MHz, DMSO-ds): & 8,63 (t, J = 5,6 Hz, 1H), 8,40 (s, 1H), 7,07 (t, J = 8,2 Hz, 1H),
6,97 (s, 1H), 6,31 (dd, J = 17,1, 10,2 Hz, 1H), 6,11 (dd, J = 17,1, 2,1 Hz, 1H), 5,62
(dd, J= 10,2, 2,1 Hz, 1H), 4,95 (s, 2H), 4,43 (d, J = 5,8 Hz, 2H), 3,89 (s, 6H), 1,76 (q,
J=3,9 Hz, 2H), 1,46 (q, J = 4,0 Hz, 2H).

Vidu?2

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-ox0-1,2,3 ,4-tetrahydropyrido[4,3-d]py-
rimidin-7-yl)metyl)acrylamit

0
1
o NTONTS
F =
-
N j(Q§
0

Buée 1: 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3 ,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

0
F o
o N)LN/\\
F 2
<

N CI

Trude hét, pyridin (0,250ml, 3,09mmol) dugc bd sung vao dung dich chira
triphosgen (344mg, 1,16mmol) trong CH2Cl (12ml, 190mmol) ¢ 0°C. Sau do, hén
hop phan Ung nay dugc khudy & 0°C trong thoi gian 10 phut, tiép theo bd sung dung
dich chia N-[(4,6-diclopyridin-3-yl)metyl]-2,6-diflo-3,5-dimetoxyanilin (diéu ché
duoc theo quy trinh néu trong Vi du 1, Bude 2, 900mg, 2,58mmol) trong CH2Cl
(8,0ml). Hon hop phan tmg nay dugc khudy & 0°C trong thoi gian 1 gio, sau thoi gian
d6 etylamin trong THF (2,0M, 6,4ml, 13mmol) duge bd sung vao hdn hop phén ung,
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tiép theo bd sung N,N-diisopropyletylamin (920pl, 5,3mmol). Sau do, hdén hop thu
duoc duoc nang nhiét do lén dén nhiét do trong phong, khudy qua dém, duoc t6i bang
dung dich NaHCOs3 b#o hoa (dung dich nudc), va chiét bang EtOAc (3 x 20ml). Cac
16p hitu co két hop duogc duoc lam kho trén NaSO4 va cd dé tao ra chat trung gian tho
1-((4,6-diclopyridin-3-yl)metyl)-1-(2,6-diflo-3,5-dimetoxyphenyl)-3-etylure. Chét
trung gian tho trude hét duoc hoa tan trong DMF (20ml), tiép theo bd sung Cs2CO3
(1,70g, 5,2mmol) vao. Sau do, hdn hop phan tng nay duoc khudy & 95°C trong thoi
gian 5 gio cho dén khi hoan thanh, lam gidm nhiét 46 dén nhiét do trong phong, toi
bang nudc, va chiét bang EtOAc (3 x 20ml). Cac 16p hitu co két hop duoc duogc lam
khé trén NaxSOs, va cd. Chit lidu thu dugc duge tinh ché qua cot sic ky (25% dén
55% EtOAc trong hexan) dé tao ra san pham & dang rén mau hoi vang. Theo tinh toan
theo phuong phap LC-MS cho C17Hi7CIF2N303 [M+H]" m/z: 384,1; theo thir nghiém
384,1.

Bude 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-vinyl-3 ,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on
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Hon hop gbm 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3,4-

dihydropyrido[4,3-d]pyrimidin-2(1H)-on (460mg, 1,20mmol), 4,4,5,5-tetrametyl-2-
vinyl-1,3,2-dioxaborolan ~ (240ul, 1,4mmol), tetrakis(triphenylphosphin)paladi(0)
(0,08g, 0,07mmol) va kali cacbonat (0,66g, 4,8mmol) trong 1,4-dioxan (12ml) va nudc
(4,3ml) dugc khudy & 120°C qua dém. Hon hop phan tng nay dugc t6i bang dung dich
nuée NaHCOs bdo hoa, va chiét bang etyl axetat (3x 20ml). Cac 16p hitu co két hop
duoc rira béng nude mudi, lam kho trén MgSOs, loc va cd trong didu kién ap suét
giam. Can duoc tinh ché trén silicagel (rtra giai bang 0% dén khoang 0% dén 40%
EtOAc trong hexan) d8 tao ra san phAm mong mudn. Theo tinh toan theo phuong phap
LC-MS cho C1oH20F2N303 [M+H]" m/z: 376,1; theo thir nghiém 376,1.
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Buéc 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3,4-tetrahydropyrido[4,3-

N
Bt
~o NN
F
|
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X

d]pyrimidin-7-carbaldehyt

NP

Osmi tetraoxit (0,81ml, 4% trong luong, 0,13mmol) duoc bd sung vao dung
dich chua 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-vinyl-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on (0,32g, 0,85mmol) trong 1,4-dioxan (10ml) va nuéc (5Sml) &
nhiét do trong phong. Hon hop phan tmg ndy duogc khudy trong thoi gian 5 phit, sau
d6 natri periodat (0,547g, 2,56mmol) duge b6 sung vao. Hon hop phan Gmg nay duoc
khudy & nhiét do trong phong trong thoi gian 1 gio, sau do dugc pha lodng bang nuéce
va chiét bang EtOAc. Céc chiét phdm két hop dugc rira bang nude va nude mudi, 1am
kho trén MgSOs, loc va co trong diéu kién ap sudt giam. Can duge str dung ¢ budce tiép

theo khong can tinh ché thém.

Budce 4. (E)-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1 ,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-carbaldehyt oxim
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Hydroxylamin hydroclorua (0,21g, 3,0mmol) duoc bd sung vao huyén phu dic
chura 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3 ,4-tetrahydropyrido[4,3-
d]pyrimidin-7-carbaldehyt th6 (0,31g, 0,80mmol) va kali cacbonat (0,12g, 0,85mmol)
trong metanol (6ml) & nhiét d6 trong phong. Hon hop thu duge duge khudy & 70°C
trong thoi gian 1 gio. Cac chét bay hoi duoc loai bo va can duge pha loang bang etyl
axetat (20ml). Lop hitu co dugc rua bang dung dich nudéc NaHCO3 bédo hoa, nude

muéi, 1am kho trén MgSOs, loc va ¢6 trong diéu kién &p sudt giam. San pham thé duge
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stt dung truc tiép cho budc tiép theo. Theo tinh toan theo phuong phap LC-MS cho
C1sH19F2N4O4 [M+H]" m/z: 393,1; theo thir nghiém 393,1.

Buéce 5: 7-(aminometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on
N

F
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N NH,

K&m (440mg, 6,8mmol) dugc bd sung thanh nhidu phan vao dung dich chira
(E)-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-0x0-1,2,3 ,4-tetrahydropyrido[4,3-
d]pyrimidin-7-carbaldehyt oxim thé (0,30g, 0,76mmol) trong axit axetic (3ml) ¢ nhiét
d6 trong phong. Hon hop phan tng tao thanh dugce khudy & nhiét do trong phong trong
thoi gian 1 gid. Hon hop phan ung nay duoc t6i bang dung dich nu¢c NaHCO3 bdo
hoa, va chiét bing etyl axetat (3x 20ml). Céc 16p hitu co két hop dugc rira bang nude
mudi, 1am kho trén MgSOa, loc va cd trong didu kién 4p suét giam. Hydroclorua
(0,54ml, 4,0M trong 1,4-dioxan, 2,2mmol) duoc bd sung vao cin. Hon hop nay duoc
¢b trong chan khong d2 tao ra san pham tho (0,30g) & dang mubi v6i HCI ctia n6. Theo
tinh toan theo phuong phap LC-MS cho CisH21FaN4O3 [M+H]" m/z: 379,2; theo thu
nghiém 379,1.

Budce 6: N-((3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl) acrylamit

2-propenoyl clorua (70ul, 0,86mmol) dugc bd sung vao dung dich di dugc
khudy chura 7-(aminomety1)-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-l-etyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on thé (0,28, 0,74mmol) va trietylamin (350pl,
2,5mmol) trong axetonitril (5Sml) & nhiét d¢ trong phong. Sau 30 phut, hdn hgp phan
ung nay dugc pha loang bang MeOH va tinh ché theo phuong phép séc ky long cao &p
dao pha (d6 pH =2) d2 tao ra san pham mong muén & dang mudi TFA ctia n6. Theo
tinh toén theo phuong phép LC-MS cho C21H23F2N4O4 [M+H]" m/z: 433,2; theo thir
nghiém 433,1. 'H NMR (500MHz, DMSO-de): 9 8,87 (s, 1H), 8,38 (s, 1H), 7,33 (s,
1H), 7,08 (t, J = 8,2 Hz, 1H), 6,32 (dd, /= 17,1, 10,2 Hz, 1H), 6,15 (dd, J= 17,1, 2,0
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Hz, 1H), 5,68 (dd, J = 10,2, 2,0 Hz, 1H), 4,84 (s, 2H), 4,57 (d, J = 5,6 Hz, 2H), 3,92
(g, J = 5,0 Hz, 2H), 3,89 (s, 6H), 1,18 (t, J = 7,0 Hz, 3H).

Vidu3

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-3-y1)-1,2,3 ,4-tetrahydropyrid-
o[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Bude 1: N-((4-clo-6-v'1ny1pyridin—3—yl)metyl)-2,6-diﬂo-3,S-dimetoxyanilin

0
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Hon hop gom N-[(4,6-diclopyridin—3-yl)metyl]-2,6-diﬂo-3,5-dimetoxyanilin
(diéu ché dugc theo quy trinh néu trong Vi du 1, Budc 2, 2,00g, 5,73mmol), 4,4,5,5-
tetrametyl-2-vinyl-1,3,2-dioxaborolan (0,98ml, 5,8mmol),
tetrakis(triphenylphosphin)paladi(0) (0,4g, 0,3mmol) va kali cacbonat (3,2g, 23mmol)
btrong 1,4-dioxan (10ml) va nude (2,0ml) duoc khudy ¢ 120°C qua dém. Hon hop phan
ung dugc toi bing dung dich nudc NaHCO; béo hoa, va chiét bang etyl axetat
(3x100ml). C4c 16p hitu co két hop dugc rira bang nudée mudi, 1am kho trén MgSOs,
loc va c0 trong diéu kién ap suat giam. Cin dugc tinh ché trén silicagel (rira giai bang
0% dén khoang 0% dén 25% EtOAc trong hexan) d tao ra san pham mong mubn
(1,3g). Theo tinh toan bang phuong phap LC-MS cho CisHisCIF2N202 [M+H]" m/z:
341,1; theo thr nghiém 341,1.

Budce 2: 3—(2,6-diﬂo-3,S—dimetoxyphenyl)-l-(pyridin-3-yl)-7-viny1—3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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3-pyridinamin (39mg, 0,41mmol) duoc bd sung vao dung dich da duoc khudy
chira N-[(4-clo-6-vinylpyridin-3-yl)metyl]-2,6-diflo-3,5-dimetoxyanilin (100,0mg,
0,2935mmol), paladi axetat (6,6mg, 0,029mmol), (R)-(+)-2,2'-bis(diphenylphosphino)-
1,1'-binaphtyl (18mg, 0,029mmol), va xezi cacbonat (290mg, 0,89mmol) trong 1,4-
dioxan (6ml, 80mmol). Hén hop thu dugce duoc khudy & 130°C qua dém trong khi
quyén Na. Sau khi 1am gidm nhiét d6 dén nhiét do trong phong, hdn hop phan ng nay
dugc pha lodng bang etyl axetat, loc va cd trong diéu kién 4p suét giam. N-(5-(((2,6-
diflo-3,5-dimetoxyphenyl)amino)metyl)-2-vinylpyridin-4-yl)pyridin-3-amin thé duoc
st dung khong can tinh ché thém. Theo tinh to4dn theo phuwong phap LC-MS cho
C21H21FaN4O2 [M+H] m/z: 399,2; theo thir nghiém 399,2.

Triphosgen (87mg, 0,29mmol) dugc bd sung vao dung dich chira N-(5-(((2,6-
diflo-3,5-dimetoxyphenyl)amino)metyl)-2-vinylpyridin-4-yl)pyridin-3-amin tho va
N,N-diisopropyletylamin (310pl, 1,8mmol) trong tetrahydrofuran (5ml) ¢ 0°C. Sau
thoi gian 15 phut, hdn hgp phan tmg duoc toi bang dung dich nuéc NaHCO3 bio hoa,
pha lodng bing EtOAc. Lép hitu co duge tach va rira bang nudc, lam kho trén NaxSOs,
loc va ¢ trong chan khong d8 tao ra san phdm mong mubn, ma duge st dung truc tiép
& bude tiép theo khong cAn tinh ché thém. Theo tinh toan theo phuong phép LC-MS
cho CpoHi9F2N4O3 [M+H]" m/z: 425,2; theo thir nghiém 425,2.

Buée 3: N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -(pyridin-3-y1)-1,2,3,4-tetrahydr-
opyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit

Hop chit néu & d& muc nay duge didu ché bang cach 4p dung quy trinh twong
tu cac quy trinh d& duoc md ta & Viduy 2, cac budce 3 dén 6, véi 3-(2,6-diflo-3,5-dimet-
oxyphenyl)-1-(pyridin-3-yl)-7-vinyl-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on thay
cho 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-vinyl-3 ,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on & budc 3. Theo tinh toan theo phuong phap LCMS cho
C24H2FaNsO4[M+H]" m/z: 482,2; theo thir nghiém: 482,2.
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Vidu4

N-((6'-(2,6-diflo-3,5-dimetoxyphenyl)-7'-0x0-6',7"-dihydro-5H-spiro[xyclopropan-
1,8'-pyrido[4,3-d]pyrimidin]-2'-yl)metyl)acrylamit
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N,N-diisopropyletylamin (26ml, 150mmol) dugc bd sung nhé giot vao dung
dich d& dugc khudy chtra 5-(hydroxymetyl)uraxil (5,0g, 35mmol) trong phosphoryl
clorua (25ml, 270mmol) va toluen (6,0ml) ¢ nhi¢t d6 trong phong. Dung dich thu dugc
duoc dun néng & 110°C qua dém. Sau khi dugc gidm nhiét do6 dén nhiét d6 trong
phong, hon hgp phéan tmg nay duoc cd trong didu kién 4p suét giam, pha lodng bang
dung dich HCI 1IN (100ml) va nu6c (200ml), va chiét bang DCM. Céc 16p hitu co
duoc két hop, 1am kho trén NaxSO4, loc va c6. Cén duge tinh ché trén silicagel (rua
giai bang 0% dén 40% EtOAc trong DCM) dé tao ra 6,4g san phim mong mudn. Theo
tinh toan theo phuong phap LCMS cho CsH4CLNo[M+H]" m/z: 196,9; theo thi
nghiém: 197,0.

Budc 2: 2,4-diclo-5-(iodometyl)pyrimidin

|
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Natri iodua (1,20g, 7,98mmol) dugc bd sung vao dung dich dd dugc khudy
chira 2,4-diclo-5-(clometyl)pyrimidin (1,50g, 7,60mmol) trong axeton (10ml) & nhiét
dd trong phong. Sau khi khudy trong thoi gian 5 gio, hdn hop phan Gng nay dugc loc
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va chit rin duoc rira bﬁng axeton. Dich loc va duoc rira dung dich duoc két hop va co.
Cin duoc tinh ché trén silicagel (ria giai bing 0% dén 40% EtOAc trong hexan) dé
tao ra 1,5g san phim mong mudn. Theo tinh todn theo phwong phap LCMS cho
CsH4CLIN2[M+H]" m/z: 288,9; theo thir nghiém: 288,38.

Buéce 3: N-[(2,4-diclopyrimidin-5-yl)metyl]-2,6-diflo-3,5-dimetoxyanilin

Hdn hop gdém 2,4-diclo-5-(iodometyl)pyrimidin (1,50g, 5,19mmol), 2,6-diflo-
3,5-dimetoxyanilin (1,08g, 5,71mmol) trong N,N-diisopropyletylamin (4ml) dugc
khqu & nhiét do 80°C trong thoi gian 2 gid. Sau khi duoc giam nhi€t do dén nhiét do
trong phong, hdn hop phan Gmg nay dugc cd trong didu kién 4p suét giam. Cin dugc
tinh ché trén silicagel (rtra giai bang 0% dén 40% EtOAc trong DCM) dé tao ra 1,70g
san phdm mong mubn. Theo tinh toan theo phuwong phiap LCMS cho
C13H12CLEF2N302[M+H]" m/z: 350,0; theo thir nghiém: 350,0.

Budce 4. Etyl 3-(((2,4-diclopyrimidin-5-yl)metyl)(2,6-diflo-3,5-

dimetoxyphenyl)amino)-3-oxopropanoat

Hop chét néu & dé& muc nay duge didu ché biang cich 4p dung cac quy trinh
twong tu quy trinh d& duoc mo ta & Vi du 1, Buéc 3, voéi N-[(2,4-diclopyrimidin-5-
yl)metyl]-2,6-diflo-3,5-dimetoxyanilin thay cho N-[(4,6-diclopyridin-3-yl)metyl]-2,6-
diflo-3,5-dimetoxyanilin. Theo tinh toan theo  phuong phap LCMS
C1sH13CLF2N30s[M+H]" m/z: 464,1; theo thir nghiém: 464,0.

-69-



30547

Bude 5: Etyl 2-clo-6-(2,6-diflo-3,5-dimetoxyphenyl)-7-0x0-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-8-carboxylat
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Hdn hop gdm etyl 3-[[(2,4-diclopyrimidin-5-yl)metyl](2,6-diflo-3,5-dimetoxyp-
henyl)amino]-3-oxopropanoat (1,2g, 2,6mmol) va 2-(tert-butylimino)-N,N-dietyl-1,3-
dimetyl-1,3,2A(5)-diazaphosphinan-2-amin (1,5ml, 5,17mmol) trong metylen clorua
(6ml) duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hop phéan mg nay
duoc cd trong didu kién ap sult giam va cén duoc tinh ché trén silicagel (rlra giai bing
0% dén 40% EtOAc trong DCM) dé tao ra 0,88g san pham mong mubn. Theo tinh todn
theo phuong phap LCMS cho CisH17CIFaN3Os[M+H]" m/z: 428,1; theo thir nghiém:
428,0.

Bude 6: 2-clo-6-(2,6-diflo-3,5-dimetoxyphenyl)-5,8-dihydropyrido[4,3-d] pyrimidin-
7(6H)-on
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Hop chit néu & dé muc nay duoc didu ché bang cach 4p dung cac quy trinh
twong tu nhu d3 duoc moé td & Vi du L, Budc 5, voi etyl 2-clo-6-(2,6-diflo-3,5-
dimetoxyphenyl)—7-0xo—5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin—S-carboxylat thay
cho 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-3-oxo-1,2,3 ,4-tetrahydro-2,7-napthtyridin-
4-carboxylat. Theo tinh toan theo phuong phap LCMS C15H13CIF2N303[M+H]" m/z:
356,1; theo thir nghiém: 356,1.

Bude 7: 2'-clo-6'-(2,6—diﬂo-3,5-dimetoxyphenyl)-S',6'-dihydro-7'H-spir0[xyclopropan—
1,8'-pyrido[4,3-d]pyrimidin]-7'-on
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Hop chét néu & dé muc nay dugc diéu ché bang cach ap dung cic quy trinh
twong tu quy trinh di dugc md td ¢ Vi du 1, Bude 6, voi 2-clo-6-(2,6-diflo-3,5-
dimetoxyphenyl)-5,8-dihydropyrido[4,3-d]pyrimidin-7(6H)-on thay cho 6-clo-2-(2,6-
diflo-3,5-dimetoxyphenyl)-1,4-dihydro-2,7-naphthyridin-3(2H)-on. Theo tinh toan
theo phuong phap LCMS Ci7HisCIFaN3O3[M+H]™ m/z: 382,1; theo thir nghiém:
382,0.

Budce 8: N-((6'-(2,6-diflo-3,5-dimetoxyphenyl)-7'-oxo0-6',7"-dihydro-5'H-
spiro[xyclopropan-1,8'-pyrido[4,3-d]pyrimidin] -2'-yl)metyl)acrylamit

Hop chit néu & d& muc nay dugc diéu ché bang cach 4p dung céc quy trinh
tuwong tu quy trinh da dugc mé ta & Vi du 2, cdc bude 2 dén 6, v&i 2'-clo-6'-(2,6-diflo-
3,5-dimetoxyphenyl)-5',6'-dihydro-7'H-spiro[xyclopropan-1,8'-pyrido[4,3-
d]pyrimidin]-7'-on  thay cho 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on & bude 2. Theo tinh toan theo phuong phap
LCMS cho Ca1Ha1FaN4O4[M+H]" m/z: 431,2; theo thir nghiém: 431,1.

Vidu5
N-((2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo-2',3'-dihydro-1 "H-spiro[xyclopentan-
1,4'-[2,7]naphtyridin]-6'-yl)metyl)acrylamit
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Budce 1: 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1"H-spiro[xyclopentan-1 ,4'-[2,7nap-
hthyridin]-3'(2'H)-on
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Hop chét néu & dé muc nay duoc diéu ché bang cach 4p dung céc quy trinh
twong tu nhu di dugc mé ta ¢ Vi du 1, Bude 6, vai 1,4-dibromobutan thay cho 1-
bromo-2-clo-etan. Theo tinh toan theo phuwong phap LCMS cho
C20H20CIF2N203[M+H]" m/z: 409,1; theo thir nghiém: 409,1.

Budce 2: N-((2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-ox0-2',3'-dihydro-1'H-
spiro[xyclopentan-1,4'-[2,7]naphtyridin] -6'-yl)metyl)acrylamit

Hop chit néu & dé muc nay dugc didu ché bang céch 4p dung cac quy trinh
tuong tu nhu d& duge mo ta & Vi du 2, céc budc 2 dén 6, véi 6'-clo-2'-(2,6-diflo-3,5-d-
imetoxyphenyl)-l'H-spiro[xyclopentan—l,4'-[2,7]naphthyridin]-3'(2'H)-on thay cho 7-
clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3,4-dihydropyrido[4,3 -d]pyrimidin-
2(1H)-on & buéc 2. Theo tinh toin theo phuong phap LCMS cho
CaaHaeFaN3O4[M+H]" m/z: 458,2; theo thir nghiém: 458.2. 'H NMR (600MHz,
DMSO) & 8,74 (t, J = 5,7 Hz, 1H), 8,50 (s, 1H), 7,36 (s, 1H), 7,07 (t, J = 8,1 Hz, 1H),
6,34 (dd, J = 17,1, 10,3 Hz, 1H), 6,15 (dd, J = 17,1, 2,0 Hz, 1H), 5,65 (dd, J= 10,3,
2,0 Hz, 1H), 4,87 (s, 2H), 4,51 (d, J = 5,9 Hz, 2H), 3,90 (s, 6H), 2,38 (dt, /= 14,4, 7,4
Hz, 2H), 1,98 (dt, J= 12,3, 6,4 Hz, 2H), 1,87 — 1,73 (m, 4H).

Vidub6

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -phenyl-1,2,3,4-tetrahydropyrido[4,3-d]-
pyrimidin-7-yl)metyl)acrylamit
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Hop chit néu & d& muc nay dugc didu ché bang cach 4p dung cac quy trinh
twong tu quy trinh di duge md ta & Vi du 3, véi anilin thay cho 3-pyridinamin ¢ budc
2. Theo tinh toan theo phwong phip LCMS cho CasHasFaNsOs[M+H]" m/z: 481,2;
theo thir nghiém: 481,2.

Vidu7

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-metyl-1H-pyrazol-3-yl)-2-oxo-1,2, 3,4-tetr-
ahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc nay dugc didu ché bang cach 4p dung céac quy trinh
tuong tu quy trinh d& dugc mé ta & Vi du 3, voi 1-metyl-1H-pyrazol-3-amin thay cho
3-pyridinamin & budc 2. Theo tinh toan theo phuong phap LCMS cho
C23H23FaNO4[M+H]" m/z: 485,2; theo thir nghi¢ém: 485,2.

Vidu 8
(S)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -(tetrahydrofuran-3-yl)-1,2,3,4-tetra-
hydropyrido[4,3 -d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay duoc didu ché bing cach ap dung céc quy trinh
tuong tu quy trinh dd duge mé ta ¢ Vi du 3, voi (S)-tetrahydrofuran-3-amin thay cho
3-pyridinamin & buéc 2. Theo tinh toan theo phuong phap LCMS cho
Ca3HasFaN4Os[M+H]" m/z: 475,2; theo thir nghiém: 475,1.
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Vidu9

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3,3-difloxyclobutyl)-2-oxo0-1,2,3 ,4-tetrahydr-
opyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc nay duoc didu ché bang cach ap dung cic quy trinh
twong tu quy trinh d& dugc mé ta ¢ Vi du 3, véi 3,3-difloxyclobutanamin thay cho 3-
pyridinamin & budc 2. Theo tinh toan theo phuong phiap LCMS cho
Cp3sHpFaN4O4[M+H]" m/z: 495,2; theo thir nghiém: 495,2.

Vidu 10

N-((1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1,2,3 4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc nay duoc didu ché bang cach 4p dung cac quy trinh
twong tu nhu da duge mé ta & Vidy 2 véi xyclopropanamin thay cho etylamin ¢ budc
1. Theo tinh toan theo phuong phap LCMS cho CooHosFaNsO4[M+H]" m/z: 445,2;
theo thir nghiém: 445,2.

Vidu 11
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-metoxyetyl)-2-oxo0-1,2,3,4-tetrahydropyri-
do[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chit néu & dé muc nay duoc didu ché bang cach ap dung cac quy trinh
tuong tu quy trinh da dwoc md ta & Vi du 2 véi 2-metoxyetanamin thay cho etylamin &
bude 1. Theo tinh toan theo phuwong phiap LCMS cho CooHasFaN4Os[M+H]" m/z:
463,2; theo thir nghiém: 463,2,"H NMR (500MHz, DMSO-dj): & 8,83 (t, J = 5,7 Hz,
1H), 8,35 (s, 1H), 7,36 (s, 1H), 7,07 (t, J = 8,2 Hz, 1H), 6,33 (dd, J = 17,1, 10,2 Hz,
1H), 6,15 (dd, J= 17,1, 2,0 Hz, 1H), 5,68 (dd, J = 10,2, 2,0 Hz, 1H), 4,82 (s, 2H), 4,52
(d, J= 5,8 Hz, 2H), 4,06 (t, J = 5,6 Hz, 2H), 3,89 (s, 6H), 3,55 (t, /= 5,6 Hz, 2H), 3,22
(s, 3H).

Vidu 12

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-propyl-1,2,3 ,4-tetrahydropyrido[4,3-d]-
pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay duogc didu ché bang cach ap dung céc quy trinh
tuong tu quy trinh da duge md ta & Vi du 2 voi propan-1-amin thay cho etylamin ¢
bude 1. Theo tinh toan theo phuong phiap LCMS cho CaoHasFaN4O4[M+H]" m/z:
447.2; theo thir nghiém: 447,2.

Vidu 13
N-((1-(xyclopropylmetyl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-2-ox0-1,2,3,4-tetrahydro-
pyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muyc nay duoc didu ché biang cach ap dung céc quy trinh
twong tw quy trinh d3 duwoc mé ta & Vi du 2 véi xyclopropylmetanamin thay cho
etylamin & buéc 1. Theo tinh toan theo phuong phap LCMS cho
Ca3HasFaN4O4[M+H]" m/z: 459,2; theo thir nghiém: 459,1.
Vidu 14

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,2-difloetyl)-2-0xo-1,2,3 ,4-tetrahydropyrid-
o[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chit néu & dé muc nay dugc didu ché bang cach ap dung cac quy trinh
tuong tu quy trinh d3 dugc mé ta & Vidy 2 véi 2,2-difloetanamin thay cho etylamin &
budc 1. Theo tinh toan theo phwong phdp LCMS cho C21H21F4aN4O4[M+H]" m/z:
469,2; theo thir nghiém: 469,1.

Vidu 15

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-isopropyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)metyl)acrylamit

o
SR
~o N~ N
F %
< N
N \”/\
o

-76-



30547

Hop chét néu & dé muc nay dugc didu ché bang cach ap dung céc quy trinh
tuong tw quy trinh di dugc md ta & Vi du 2 v6i propan-2-amin thay cho etylamin &
budc 1. Theo tinh todn theo phuong phap LCMS cho CaHasFaN4Os[M+H]" m/z:
447 2; theo thir nghiém: 447,2
Vidu 16

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3-flobenzyl)-2-oxo-1 ,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay duge didu ché bang cach st dung cac bude clia quy
trinh tuong tu nhu da dugc md ta ¢ Vi du 2 vdi (3-florophenyl)metanamin thay cho
etylamin & budc 1. Theo tinh toan bang phuong phiap LCMS cho
C26H24F3N4O4[M+H]" m/z: 513,2; theo thir nghiém: 513,2
Vidu 17

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 ~(pyridin-3-ylmetyl)-1,2,3,4-tetrahydro-
pyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chat néu & dé muc nay duoc didu ché bang cach 4p dung cac quy trinh
tuong tw quy trinh d& duoc md ta & Vi du 2 v6i pyridin-3-ylmetanamin thay cho
etylamin & budc 1. Theo tinh toan theo phuong phap LCMS cho
CasHoaFaN5O4[M+H]" m/z: 496,2; theo thir nghiém: 496,2
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Viduy 18

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-metyl-1H-pyrazol-4-yl)metyl)-2-oxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay dugc diéu ché bang cach 4p dung céc quy trinh
twong tw quy trinh d& duwoc md tad & Vi du 2 voi pyridin-3-ylmetanamin thay cho
etylamin & buéc 1. Theo tinh toén theo phuong phap LCMS cho
Ca4HsFaN6O4[M+H]* m/z: 499,2; theo thir nghi¢ém: 499,2
Vidu 19

(R)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -((tetrahydrofuran-3-yl)metyl)-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chéit néu & dé muc nay duge didu ché bang cach ap dung céc quy trinh
twong tu quy trinh d& dugec md ta & Vi du 2 véi (R)-(tetrahydrofuran-3-yl)metanamin
thay cho etylamin & budc 1. Theo tinh toan theo phuong phap LCMS cho
Ca4H27FaN4Os[M+H]" m/z: 489,2; theo thir nghiém: 489,2
Vidu 20
N-((1-(xyanometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo- 1,2,3,4-tetrahydropyrido-
[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay duoc diéu ché biang cach 4p dung céc quy trinh
tuong tu quy trinh d& duge md ta & Vidu 2 voi 2-aminoaxetonitril thay cho etylamin &
buéc 1. Theo tinh todn bing phuong phap LCMS cho Ca1H20F2NsO4[M+H]" m/z:
444 2; theo thir nghiém: 444,2
Vidu 21

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -(2,2,2-trifloetyl)-1,2,3,4-tetrahydropyr-
ido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d8 muc nay dugc didu ché bang cach 4p dung cic quy trinh
twong tu quy trinh dd duge mo ta & Vi du 2 véi 2,2,2-trifloetanamin thay cho etylamin
& budc 1. Theo tinh toan theo phuong phap LCMS cho Ca1H2oFsN4O4[M+H]" m/z:
487,1; theo thr nghiém: 487,1
Vi du 22
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-d]-
pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc niy duoc didu ché bang cach 4p dung cic quy trinh
tuong tu quy trinh d3 duge mo ta & Vi du 2 véi metylamin thay cho etylamin ¢ bude 1.
Theo tinh toan theo phwong phap LCMS cho Ca0H21F2N4O4[M+H]" m/z: 419,2; theo
thir nghiém: 419,1
Vidu 23
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(tetrahydro-2H-pyran-4-y1)-1,2,3,4-tet-
rahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay duge diéu ché bing cach st dung céc bude clia quy
trinh twong tw nhu da dugc mé ta & Vi du 2 véi tetrahydro-2H-pyran-4-amin thay cho
etylamin & budc 1. Theo tinh todn bang phuong phap LCMS cho
C24Ho7FaN4Os[M+H]" m/z: 489,2; theo thir nghiém: 489,2
Vidu 24

N-((7-(2,6-diﬂo-3,5-dimetoxyphenyl)-S,5-dimetyl-6-oxo-5,6,7,8—tetrahydro-2,7-napht—
hyridin-3-yl)metyl)acrylamit
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Hop chit néu & dé muc nay duge didu ché bang cach sir dung cac budce cua quy
trinh tuong tu quy trinh d4 duoc mo ta & Vidu 1, v6i metyl iodua thay cho 1-bromo-2-
clo-etan & budce 6. Theo tinh toan theo phuong phap LCMS cho Co2H24FaN304[M+H]"
m/z: 432,2; theo thir nghiém: 432,2

Vidu 25
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N-((1-xyclobutyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc nay dugc didu ché bang cach str dung cac bude cla quy
trinh twong tu quy trinh di duge md ta & Vi du 2 véi xyclobutylamin thay cho
etylamin & buéc 1. Theo tinh toin theo phuong phap LCMS cho
Cp3HosFaN4O4[M+H]" m/z: 459,2; theo thtr nghiém: 459,1. 'H NMR (500MHz, dmso)
$ 8,82 (t, J= 5,8 Hz, 1H), 8,38 (s, 1H), 7,05 (t, /= 8,1 Hz, 1H), 6,98 (s, 1H), 6,33 (dd,
J=17.1, 10,2 Hz, 1H), 6,14 (dd, J= 17,1, 2,0 Hz, 1H), 5,67 (dd, J= 10,2, 2,0 Hz, 1H),
4,73 (s, 2H), 4,50 (d, J = 5,9 Hz, 2H), 4,45 — 4,38 (m, 1H), 3,88 (s, 6H), 2,49 (m, 2H),
2,18 —2,05 (m, 2H), 1,77 — 1,69 (m, 2H).

Vidu 26

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-4-yl)-1,2,3 ,4-tetrahydropyrid-
o[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay dugc didu ché bang cach ap dung céc quy trinh
trong tu quy trinh dd dwoc md td & Vi du 3, voi 4-aminopyridin thay cho 3-
pyridinamin & budc 2. Theo tinh toan theo phuong phap LCMS cho
Ca4Hp0FoNsO4[M+H]" m/z: 482,2; theo thir nghiém: 482,1

Vidu 27
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N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-floetyl)-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chéit néu & dé muc nay duoc diéu ché bang cach 4p dung céc quy trinh
tuong tw quy trinh dd dugc md tad & Vi du 2 véi 2-floetylamin hydroclorua thay cho
etylamin & buéc 1. Theo tinh todn theo phuong phip LCMS cho
C21H22F3N4Os[M+H]" m/z: 451,2; theo thr nghiém: 451,1
Vi du 28
N-((1-xyclopentyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay dugc didu ché bang cach 4p dung cdc quy trinh
twong tu quy trinh d3 dwoc md ta & Vi du 3, véi xyclopentylamin thay cho 3-
pyridinamin & budc 2. Theo tinh todn theo phuong phap LCMS cho
C24H27F2N4Os[M+H]* m/z: 473,2; theo thir nghiém: 473,1
Vi du 29
N-((3-(2,6-diﬂo-3,S-dimetoxyphenyl)-l-isobutyl—2-oxo-1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & dé muc nay dugc didu ché bang cach 4p dung céc quy trinh
tuong tu quy trinh di dwgc md td ¢ Vi du 2 véi 2-metylpropan-1-amin thay cho
etylamin & buéc 1. Theo tinh todn theo phuong phap LCMS cho
Cp3sHa7FaN4Os[M+H]" m/z: 461,2; theo thir nghiém: 461,2
Vidu 30
N-((1-(xyclobutylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 ,2,3,4-tetrahydropyr-
ido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chit néu & @& muc nay dugc diéu ché bang cach 4p dung cac quy trinh
tuong tu quy trinh d& dugc md td & Vi du 2 véi xyclobutylmetanamin thay cho
etylamin & buéc 1. Theo tinh todn theo phuong phap LCMS cho
Ca4H27FaN4O4[M+H]" m/z: 473,2; theo thir nghi¢ém: 473,2
Viduy31

(S)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -((tetrahydrofuran-3-yl)metyl)-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chét néu & d& muc nay duoc diéu ché bang cach ap dung cac quy trinh
twong tu quy trinh dd duoc mo ta & Vi du 2 voi (S)-(tetrahydrofuran-3-yl)metanamin
thay cho etylamin & buéc 1. Theo tinh toan theo phuong phap LCMS cho
Co4H27F2N4Os[M+H]" m/z: 489,2; theo thr nghiém: 489,2

Vidu 32

N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-metylpiperidin-4-yl)metyl)-2-oxo-1,2,3,4-t-
etrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Bude 1: 4-clo-5-((2,6-diflo-3,5-dimetoxyphenylamino)metyl)picolinonitril
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Han hop da duoc khudy gdm N-[(4,6-diclopyridin-3-yl)metyl]-2,6-diflo-3,5-di-
metoxyanilin (didu ché dugc theo quy trinh néu trong Vi du 1, Budce 2, 3,50g,
10,0mmol), kém xyanua (0,79g, 6,7mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,92¢,
1,0mmol) va [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(II) da duoc tao phurc véi
diclometan (theo ty 1& 1:1) (0,82g, 1,0mmol) trong N,N-dimetylformamit (50ml) dugc
dun néng ¢ nhiét do nam trong khoang tir 125°C dén 130°C trong khi quyén N3 trong
thoi gian 1,5 gio. Sau do, hdn hop phan g nay dugc gidm nhiét do dén nhiét d6 trong
phong, t6i bang dung dich nuéc NaHCO; bdo hoa, va chiét bang etyl axetat
(3x100ml). Céc 16p hitu co két hop dugc rira bing nuéc mudi, 1am kho trén MgSOs,
loc va cb trong didu kién &p sudt giam. Cn dugc tinh ché trén silicagel (rira giai bang

0% dén 25% EtOAc trong hexan) d8 tao ra 2,57g san phim mong mudn. Theo tinh
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toan bang phuong phap LCMS cho CisHizCIFaN3O2 [M+H]™ m/z: 340,1; theo thur
nghiém: 340,0

Budc 2: tert-butyl 4-{[7-xyano-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-3,4-dihydrop-
yrido[4,3-d]pyrimidin-1(2H)-yl]metyl} piperidin-1-carboxylat
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Hon hop d3 duge khudy gdm 4-clo-5-{[(2,6-diflo-3,5-dimetoxyphenyl)amino]-

o
~N
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F

metyl} pyridin-2-carbonitril (200mg, 0,6mmol),tert-butyl 4-
(aminomefyl)piperidincarboxylat (170ul,  0,82mmol), paladi ~ axetat  (13mg,
0,059mmol), (R)-(+)-2,2"-bis(diphenylphosphino)-1,1'-binaphtyl (37mg, 0,059mmol),
va xezi cacbonat (580mg, 1,8mmol) trong 1,4-dioxan (10ml) dugc dun nong O nhiét do
110°C trong khi quyén N, trong thoi gian 5 gio. Hon hop phan Gmg nay duoc giam
nhiét d6 dén nhiét d trong phong, pha loang bang etyl axetat, loc va dich loc dugc ¢
trong diéu kién &p sudt giam. Cin dugc sir dung truc tiép & bude tiép theo khong can

tinh ché thém.

N,N-diisopropyletylamin (620pl, 3,5mmol) va triphosgen (170mg, 0,59mmol)
duoc bd sung lién tuc vao dung dich dd dugc khuéy chta cin néu trén trong
tetrahydrofuran (8ml), & nhiét d trong phong. Sau thoi gian 30 phut, NaOH (2N trong
nudce, 2ml) duoc bd sung vao. Hon hop thu dugc duoc khuéy & nhiét @6 30°C trong
thoi gian 1 gio. Hon hop phan tng nay duoc tdi bang dung dich nudc NaHCO3 béo
hoa, va chiét bang etyl axetat (3x 20ml). Céac 16p hitu co két hop dugc rira bang nudc
mudi, 1am kho trén MgSOs4, loc va ¢6 trong diéu kién ap suét giam. Can dugc tinh ché

trén silicagel (rira giai bang 0% dén 45% EtOAc trong hexan) dé tao ra 0,20g san
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phim mong mudn. Theo tinh toan theo phuong phap LCMS cho Cz7H31F2NsNaOs
[M+Na]" m/z: 566,2; theo thlr nghiém: 566,2

Bude 3: tert-butyl 4-((7-(aminometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-3,4-di-
hydropyrido[4,3-d]pyrimidin-1(2H)-yl)metyl)piperidin-1-carboxylat
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> NN
=
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mwz

HCI (1,0M trong nudc, 680ul, 0,68mmol) va Pd/C (10% trong lugng, 20mg)
duoc bd sung lién tuc vao dung dich chia reri-butyl 4-{[7-xyano-3-(2,6-diflo-3,5-

~o
0
F

dimetoxyphenyl)-2-0x0-3,4-dihydropyrido[4,3-d]pyrimidin-1(2H)-y1]mety1}piperidin—
1-carboxylat (200mg, 0,4mmol) trong metanol (5,0ml), & nhiét d6 trong phong. Hon
hop thu duoc dugc khudy & nhiét d6 trong phong trong khi quyén Ha trong thoi gian 2
gio. Hdn hop phan g nay dugc loc, va dich loc duge cO trong diéu kién ap suét giam
d8 tao ra san pham tho & dang mudi véi HCI ctia né. Theo tinh toan bang phuong phap

LCMS cho C27H3sF2Ns0s [M+H]" m/z: 548,3; theo thir nghiém: 548,3.

Budce 4: tert-butyl 4-((7-(acrylamidometyl)-3-(2,6-diﬂo-3,5-dimetoxyphenyl)-2-oxo-
3,4-dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)metyl)piperidin-1-carboxylat
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e N~ N
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Trietylamin (160pl, 1,1mmol) va 2-propenoyl clorua (27ul, 0,34mmol) dugc bd
sung lién tuc vao dung dich da dugc khudy chura terz-butyl 4-((7-(aminometyl)-3-(2,6-
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diflo-3,5-dimetoxyphenyl)-2-oxo-3,4-dihydropyrido[4,3-d]pyrimidin-1(2H)-
yl)metyl)piperidin-1-carboxylat (186mg, 0,34mmol) trong axetonitril (2ml), ¢ nhiét do
trong phong. Sau thoi gian 30 phut, hdn hop phan tng dugc t6i bang dung dich nudc
NaHCOs bio hoa, va chiét bang etyl axetat (3x20ml). Cac 16p hitu co két hop duoc rira
bang nudc mudi, 1am kho trén MgSOs, loc va dich loc duge ¢6 trong didu kién 4p suat
giam. Cén duoc tinh ché trén silicagel (rra giai bang 0% dén 100% EtOAc trong
DCM) dé tao ra 0,09¢g san phim mong mudn. Theo tinh toan theo phuong phap LCMS
cho C3oH3sF2Ns506 [M+H]" m/z: 602,3; theo thir nghiém: 602,2.

Budc 5: N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(piperidin-4-ylmetyl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit

H
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TFA (1ml) duoc bd sung vao dung dich di dugc khudy chira tert-butyl 4-((7-(a-
crylamidometyl)-3-(2,6-diﬂo-3,5-dimetoxyphenyl)-2-0x0-3,4-dihydropyrido [4,3-
d]pyrimidin-1(2H)-yl)metyl)piperidin-1-carboxylat (90mg, 0,15mmol) trong DCM
(1ml), & nhiét d6 trong phong. Sau thoi gian 1 gio, cac chét bay hoi dugc loai bo trong
didu kién &p suit giam 8 tao ra san phAm mong muén & dang mudi TFA ctia nd. Theo

tinh toan bang phuong phép LCMS cho CasH3oF2Ns5O4 [M+H]" m/z: 502,2; theo tht
nghiém: 502,2.
Budc 6: N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1 -metylpiperidin-4-yl)metyl)-2-
oxo-1,2,3,4-tetrahydropyrido[4,3 -d]pyrimidin-7-yl)metyl)acrylamit

Formaldehyt (10,0M trong nu6c, 6,2ul, 0,062mmol) va  N,N-
diisopropyletylamin (14pl, 0,082mmol) dugc bd sung lién tuc vao dung dich da duge
khudy chtra N-{[3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -(piperidin-4-ylmetyl)-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yljmetyl} acrylamit 2,2,2-trifloaxetat
(15mg, 0,030mmol) trong tetrahydrofuran (1ml) & nhiét 4o trong phong. Sau thoi gian

5 phut, natri triaxetoxybohydrua (13mg, 0,062mmol) duoc bd sung vao. Sau thoi gian
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2 gid nita, hdn hop phan tng nay duoc pha loang bang MeOH va tinh ché theo phuwong
phéap sic ky léng cao 4p dao pha (dd pH =10, axetonitril/nuéc+NHsOH) dé tao ra san
phdm mong mudn. Theo tinh todn theo phuong phap LCMS cho Ca¢H3F2Ns5O4
[M+H]" m/z: 516,2; theo thir nghiém: 516,2.

Vidu 33

Metyl 4-((7-(acrylamidometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-3 ,4-dihydrop-
yrido[4,3-d]pyrimidin-1(2H)-yl)metyl)piperidin-1-carboxylat
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N,N-diisopropyletylamin (14pul, 0,082mmol) va metyl clorofomat (2,4pl,
0,031mmol) dugc bd sung lién tuc vao dung dich da dugc khuéy chira N-{[3-(2,6-
diflo-3,5-dimetoxyphenyl)-2-oxo-1-(piperidin-4-ylmetyl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl]metyl}acrylamit 2.2 2-trifloaxetat (diéu ché
dugc theo quy trinh néu trong Vi du 32, Budc 5, 15mg, 0,030mmol) trong
tetrahydrofuran (1,0ml) & nhiét d6 trong phong. Sau thoi gian 30 phut, hdn hop phan
ung nay dugc pha lodng bang MeOH va tinh ché theo phuong phap séc ky léng cao ap
dao pha (46 pH =10, axetonitril/nuéc+NH;,OH) @8 tao ra san phidm mong mubn. Theo
tinh toan theo phuwong phap LCMS cho Cz7H32F2Ns5Os [M+H]" m/z: 560,2; theo thi
nghiém: 560,3.

Vidu 34

4-((7-(acrylamidometyl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)metyl)-N-isopropylpiperidin-1-carboxamit
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Hop chét néu & d& muc ndy dugc didu ché bang cach 4p dung cédc quy trinh
twong tu quy trinh da dugc mé ta & Vi du 33, voi 2-isoxyanatopropan thay cho metyl
clorofomat. Theo tinh toan theo phuong phap LCMS cho Ca9H37F2N6Os[M+H]" m/z:
587,3; theo thir nghi€ém: 587,2
Vidu 35
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1 ~(metylsulfonyl)piperidin-4-yl)metyl)-2-
ox0-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit
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Hop chéit néu & dé muc nay dugc didu ché bang cach ap dung céac quy trinh
tuong tu quy trinh da dugc mod ta ¢ Vi du 33, voi metansulfonyl clorua thay cho metyl
clorofomat. LCMS cho CagH32FaNs06S[M+H]" m/z: 580,2; theo thu nghiém: 580,1

Vidu 36

N-((3-(2,6-diclo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1 .2.3,4-tetrahydropyrido[4,3-d]py-
rimidin-7-yl)metyl)acrylamit
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Buéc 1: N-(3,5-dimetoxyphenyl)axetamit
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Axetic anhydrit (10,2ml, 108mmol) dugc bd sung nho giot vao dung dich da
duoc khudy chira 3,5-dimetoxyanilin (15,0g, 97,9mmol) trong toluen (200ml). Sau
thoi gian 3 gio, hén hop phan Gmg nay dugc pha loéng bang 100ml hexan, loc va chét
rin dugc rira bang toluen/hexan (theo ty 18 2:1, 30ml), tiép d6 1a hexan. Chét rén dugc
1am kho trong diéu kién &p suét giam dé tao ra hop chat mong mubn (18,9g). Theo tinh
toan bang phuong phdp LCMS cho C1oHuNO3[M+H]" m/z: 196,1; theo thir nghiém:
196,2.

Bude 2: N-(2,6-diclo-3,5-dimetoxyphenyl)axetamit

Ci

Sulfuryl clorua (13,0ml, 160mmol) dugc bd sung nho giot vao huyén phu dugc
khudy chra N-(3,5-dimetoxyphenyl)axetamit (16,0g, 82,0mmol) trong axetonitril
(200ml) trong thoi gian 5 phit & 0°C. Sau thoi gian 30 phut, hdn hgp phan umg duge
t61 bang dung dich nu¢c NaHCO; béo hoa (125ml), loc va chit rin duoc rira bang
nuédc va hexan dé tao ra san phém mong mudn, (8,5g). Dich loc duoc pha loéng bang
100ml dung dich nuéc NaHCO3 bdo hoa, sau do duge chiét bang EtOAc. Céc 16p hitu
co duoc két hop, rira bang nudc, lam kho trén Na2SOs, loc va dich loc dugc co trong

didu kién 4p suét giam. Can dugc tinh ché trén silicagel (rtra giai bang 0% dén 40%
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EtOAc trong hexan) dé tao ra 10,0g san phdm mong mudn nita. Theo tinh toan theo

phuong phap LCMS cho CioH12C2NO3 [M+H]" m/z: 264,0; theo thir nghiém: 263,9.

Buée 3: 2,6-diclo-3,5-dimetoxyanilin

Cl

(0] NH2
Cl

N-(2,6-diclo-3,5-dimetoxyphenyl)axetamit (8,5g, 32mmol) dugc hoa tan trong
etanol (160ml), sau d6 dung dich chira kali hydroxit (9,0g, 160mmol) trong nudc
(80ml) duogc bd sung vao. Hon hop nay dugc lam téng nhiét do d hdi luu va khudy
trong thoi gian 48 gio. Sau khi hdn hop phan Gng dugc giam nhiét do dén nhiét do
trong phong, chit két tia mau tring duge gom bang céach loc va rira bang nudc lanh,
sau d6 duogc sdy kho dé thu duogc san phém mong mudn (6,0g). Theo tinh toan theo

phuong phap LCMS cho CsH10CLNO2 [M+H]" m/z: 222,0; theo thir nghiém: 221,9.

Buéc 4: 2,6-diclo-N-((4,6-diclopyridin-3 -yl)metyl)-3,5-dimetoxyanilin

Cl —
N Cl
Hop chét néu & dé& muc nay dugc didu ché bang cach ap dung cac quy trinh
twong tu quy trinh da duge mo ta ¢ Vi du 1, Budc 2 véi 2,6-diclo-3,5-dimetoxyanilin
thay cho 2,6-diflo-3,5-dimetoxyanilin. Theo tinh toan theo phuong phap LCMS cho
C14H13C1N202[M+H]" m/z: 381,0; theo thir nghiém: 381,0
Budc 5: N-((3-(2,6-diclo-3,5-dimetoxyphenyl)-1 -etyl-2-0x0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin—7-yl)metyl)acrylarnit
Hop chét néu & d& muc nay dugc didu ché bang cach &p dung céac quy trinh
tuong tw quy trinh dd dugc md ta o Vi du 2 véi 2,6-diclo-N-((4,6-diclopyridin-3-
yl)metyl)-3,5-dimetoxyanilin (Budc 4) thay cho 2,6-diflo-N-((4,6-diclopyridin-3-
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yl)metyl)-3,5-dimetoxyanilin & budc 1. Theo tinh toan theo phuong phap LCMS cho
C21H23CLoN4O4[M+H]* m/z: 465,1; theo thir nghiém: 465,1.

Vi du 37

N-((2'-(2,6-diflo-3,5-dimetoxyphenyl)-5'-metyl-3'-oxo0-2',3'-dihydro-1"H-spiro [xyclop-
ropan-1,4'-[2,7naphtyridin]-6'-yl)metyl)acrylamit

o
F 0
~N
0 N
F %
S
N D
0]
Bude 1:(4,6-diclo-5-metylpyridin-3-yl)metanol
Cl
HO l N
b
N Cl

Diisobutylnhdm hydrua (1,0M trong toluen, 60ml, 60mmol) duge bd sung nhod
giot vao dung dich da duogc khudy chira etyl 4,6-diclo-5-metylnicotinat (6,70g,
28,6mmol) trong metylen clorua (100ml) ¢ nhiét d6 -78°C. Sau thoi gian 1 gio, hén
hop phén tng dugc t6i bang dung dich nudc kali natri tartrat bdo hoa (7ml), sau do
dugc khudy ¢ nhiét do trong phong qua dém. Lép hitu co duoc tach va 16p nude duoc
chiét bing DCM. Céc 16p hitu co két hop duge 1am khd trén MgSOs, loc va b trong
didu kién 4p suit giam dé tao ra san pham tho (5,46g). Theo tinh toan theo phuong
phap LCMS cho C7HsCLNO[M+H]" m/z: 192,0; theo thir nghiém: 192,0

Budce 2: N-((4,6-diclo-5-metylpyridin—3-yl)metyl)-Z,6-diﬂ0-3,5-dimetoxyanilin

o)
F
~o NH CI
F =
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N,N-diisopropyletylamin (9,90ml, 56,9mmol) va metansulfonyl clorua (2,9ml,
37mmol) dugc bd sung lién tuc vao dung dich di duoc khudy chura (4,6-diclo-5-metyl-
pyridin-3-yl)metanol (5,46g, 28,4mmol) trong metylen clorua (1 00ml) & nhiét d6 0°C.
Sau thoi gian 2 gio nita, hdn hop phan tmg dugc toi bang dung dich nudc NaHCO3
bo hoa, va chiét bing DCM (3x100ml). Céc 16p hitu co két hop dugc rira bang nude
mudi, 1am kho trén MgSOs, loc va ¢d trong diéu kién ap suét giam. Can duoc sir dung

& bude tiép theo khong cAn tinh ché thém.

2,6-diflo-3,5-dimetoxyanilin (7,5g, 40mmol) duoc bd sung vao cin néu trén
trong N,N-diisopropyletylamin (24ml, 140mmol). Hon hop thu duge duge khudy &
nhiét dd 100°C qua dém. Hdn hop phan tmg nay dugc gidm nhiét d6 dén nhiét do
trong phong, to1 bang dung dich nugc NaHCO;3 bdo hoa, va chiét bang etyl axetat (3 x
100ml). Cac 16p hitu co két hop dugc rira bang nudc mubi, 1am khd trén MgSOs, loc
va ¢6 trong diéu kién 4p sudt giam. Cin duge tinh ché trén silicagel (rura giai bang 0%
dén 25% EtOAc trong hexan) dé tao ra 7,5g san phim mong muén. Theo tinh toan
theo phuong phap LCMS cho C15H15CLF2N202[M+H]" m/z: 363,0; theo ithlir nghiém:
363,0

Budce 3: 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-5'-metyl-1"H-spiro [xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on
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N Cl

Hop chat néu & dé muyc nay dugc didu ché bang cach 4p dung cc quy trinh
tuong tw quy trinh d& dugc mo td & Vidu 1, cac bude 3 dén 6, voi N-((4,6-diclo-5-
metylpyridin—3-yl)metyl)-2,6-diﬂo-3,S-dimetoxyanilin (Buéc 2) thay cho N-((4,6-
diclopyridin—3-yl)metyl)—2,6-diﬂo-3,S-dimetoxyanﬂin & Buéc 3. Theo tinh todn theo
phuong phap LCMS cho C1oH1sCIF2N2O3[M+H]* m/z: 395,1; theo thir nghiém: 395,1.
Budc 4: N—((2'-(2,6-diﬂo-3,5-dimetoxyphenyl)-S'-metyl-3'-oxo-2',3'-dihydro-1'H-spir-
o[xyclopropan-1,4'-[2,7naphtyridin] -6'-yl)metyl)acrylamit
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Hop chit néu & dé muc nay dugc didu ché bang cach ap dung cac quy trinh
twong tu quy trinh d& dugc moé ta & Vi du 2, cac bude 2 dén 6, voi 6'-clo-2'-(2,6-diflo-
3,5-dimetoxyphenyl)-5'-metyl-1"H-spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3 '(2'H)-
on (Buwéc 3) thay cho 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on & Bude 2. Theo tinh toan theo phuong phap
LCMS cho Ca3HaFaN304[M+H]" m/z: 444,2; theo thir nghi¢ém: 444,2.

Vidu A
Thtr nghiém enzym FGFR

Hiéu luc Gc ché cua céc hop chit 1am vi du duge do theo thir nghiém enzym ma
do mitc d6 phosphoryl hoa peptit bang cach 4p dung phép do FRET d& phét hién mirc
tao ra san phém. Céc chét (rc ché d3 dugc pha lodng theo bic trong DMSO va thé tich
0,501 dugc chuydn sang céc 15 cia dia loai 384 18. D6i véi FGFR3, thé tich 10011
enzym FGFR3 (Millipore) da dugc pha lodng trong dung dich dém thtr nghiém (50mM
HEPES, 10mM MgCl,, ImM EGTA, 0,01% Tween-20, SmM DTT, d6 pH=7,5) dugc
bd sung vao dia va duge U trude trong thoi gian tir 5 phut dén 10 phut va dén 4 gio.
Céc d6i chimg thich hop (mAu rdng enzym va enzym khong c6 chét tc ché) cling dugce
bao gdm trén dia nay. Thir nghiém nay dugc khoi mao bang cich bd sung 1001 dung
dich chtta co cht peptit EQEDEPEGDYFEWLE da duoc gén biotin (SEQ ID NO: 1)
va ATP (ndng dd cubi cing 1an lugt 1a 500nM va 1400M) trong dung dich dém thir
nghiém vao céc 10. Dia nay duge G ¢ nhiét do 25°C trong thoi gian 1 gid. Cic phan
tmg duoe két thuc bing cich bd sung 100116 dung dich i (50mM Tris, 150mM
NaCl, 0,5mg/ml BSA, d6 pH=7,8; 30mM EDTA véi cac chit phan tng Perkin Elmer
Lance & ndng dd 3,75nM Eu-khang thé PY20 va 180nM APC-Streptavidin). Dia nay
duge dé can bang trong thoi gian ~1 gio trude khi quét cac 15 trén dau doc dia

PheraStar (do BMG Labtech cung cap).

FGFR1, FGFR2, va FGFR4 dugc do trong céc diéu kién tuong duong vdi céc
thay dbi dudi day vé ndng d6 enzym va ATP: lan lugt 0,02nM va 210uM d6i véi
FGFRL, lan luot 0,01nM va 100uM déi véi FGFR2, va ln luot 0,04nM v 600uM doi
v6i FGFR4. Cac enzym déu dugc mua tir Millipore hodc Invitrogen.

GraphPad Prism3 duoc ap dung dé phan tich dit ligu. Cac tri s 1Cso thu dugc
bing cach khép dit liéu vao phuong trinh vé lidu luong-dap Ung hinh xichma véi do
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dbc kha bibn. Y=ddy + (dinh-day)/(1+10°((LogICso-X)*do déc dbi)), trong do X la
logarit cta ndng d6 va Y 1a mirc dép ung. Cac hop chét ¢6 ICso bang 10M hodc thép

hon duoc xem la c6 hoat tinh.

ba théy réng cac hogp chét theo sang ché 13 cac chit e ché chon loc dbi vai
FGFR4 theo thir nghiém enzym FGFR. Bang 1 thé hién dit 1iéu ICso ddi véi cac hop
chét theo sang ché da dugc thit nghiém theo thir nghiém enzym FGEFR sau khi pha
logng trong dung dich dém thir nghi€m, bd sung vao dia nay va i so b trong thoi gian
4 gioy. Ky hiéu: “+” bidu thi ICso thép hon 10nM; “++” biéu thi ICso cao hon hodc bang
10nM nhung thap hon 30nM; “+++” biéu thi ICso cao hon hodc bang 30nM nhung

30547

thép hon 200nM; va“++++” biéu thi ICso cao hon hodc bﬁng 200nM.

Bang 1
Vidu | ICsodbivéi ICso dbivéi | ICsoddivei | ICso ddi véi
) FGFR1 (nM) | FGFR2 (nM) | FGFR3 (nM) | FGFR4 (nM)
1 +++ +++ +++ +
2 -+ ++++ ++++ +
3 4+ 4+ ++++ ++
4 -+ -+ -+ ++
5 -+ +H++ +H+++ +
6 4+ -+ -+ ++
7 -+ -+ +H+++ ++
8 -+ 4+ +4+++ +
9 -+ 4+ 4+ ++
10 4+ -+ ++++ ++
11 -+ -+ 4+ +
12 ++++ ++++ ++++ +
13 +++ ++++ 4+ +
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14 -+ ++++ 4+ +
15 4+ 4+ ++++ +
16 +++ +++ +++ ++
17 4+ 4+ -+ ++
18 +++ +++ -+ +
19 4+ -+ -+ +
20 -+ -+ -+ +
21 ++++ -+ -+ +
22 -+ -+ ++++ ++
23 4+ +++ 4+ ++
24 ++++ -+ -+ +++
25 ++++ ++++ -+ ++
26 4+ 4+ -+ ++
27 4+ 4+ -+ +
28 +++ +++ +++ +
29 4+ 4+ -+ +
30 +++ +++ ++++ +
31 -+ 4+ 4+ +
32 4+ -+ ++H++ +++
33 -+ 4+ 4+ +
34 4+ 4+ 4+ +
35 -+ 4+ 4+ +
36 4+ ++++ 44+ +
37 4+ 44+ -+ ++

-96-




30547

Bang 2 thé hién dit lidu ICso dbi v6i cc hop chat theo séng ché d& dugc thir
nghiém trong thir nghiém enzym FGFR sau khi pha lodng trong dung dich dém thu
nghiém, bd sung vao dia va i so b trong thoi gian 5 phit dén 10 phut. Ky hidu: “+”
bidu thi ICso thap hon 10nM; “++” bidu thi ICso cao hon hodc bing 10nM nhung thép
hon 30nM; “+++” biéu thi ICso cao hon hodc bing 30nM nhung thép hon 200nM; va
“4+++> biéu thi ICso cao hon hodc bang 200nM.

Béang 2
Vidusé | IC50 ddivéi | IC50 dbivoi | IC50 dbivéi | IC50 dbi voi
FGFR1 (nM) | FGFR2 (nM) | FGFR3 (nM) | FGFR4 (nM)
1 4+ ++++ ++++ +
ViduB

Thir nghiém t& bao FGFR4 va thir nghiém in vivo

Hoat tinh trc ché FGFR4 cia cac hop chét 1am vi du & té bao, md, va/hodc dong
vat ¢6 thé duogc thé hién theo mot hoic nhiéﬁ thir nghiém hodc mau d3 dugc boc 10
trong linh vuc k§ thudt nay, vi du, trong tai liéu: French et al. “Targeting FGFR4
Inihibits Hepatocellular Carcinoma in Preclinical Mouse Models”, PLoS ONE, May
2012, Vol. 7, Issue 5, €36713, dua vao ddy hoan toan béng c4ch vién dan

Tir phdn md ta trén day, cac cai bién khac theo sang ché, ngoai cac phuong an
dugc boc 16 trong ban md ta ndy, s& 1a rd rang dbi voi ngudi ¢6 hiéu biét trung binh vé
linh vuc k§ thuét nay. Cac cai bién nay ciing dugc nham bao ham trong pham vi cta
cac diém yéu cau bao hd kém theo. Moi tai liéu vién dAn, ké ca cac béng ddc quyén
sang ché, cac don yéu cdu cAp bang doc quyén sang ché, va cac cong bb, da duogc trich
dan trong don yéu clu cép bang doc quyén sang ché nay déu dugc dua hoan toan vao

d4y bang cach vién dan.
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc (D):
OR*
R3 RS
2
R'O N~ X!
2
R %\ X
|
NP ANRE AR
O

@

hoéc mubi duge dung ctia nd, trong do:

X! 14 CRR!" hoic NR7;

X 1a N hoac CRS;

R! 14 C13 alkyl hodc Ci.3 haloalkyl;

R2 13 H, halo, C13 alkyl, Ci3 haloalkyl, CN, hodc Ci.3 alkoxy;

R3 12 H, halo, C13 alkyl, Ci3 haloalkyl, CN, hodc Ci-3 alkoxy;

R* 13 C13 alkyl hodc C13 haloalkyl;

RS 1a H, halo, C1.3 alkyl, C13 haloalkyl, CN, hodc Ci.3 alkoxy;

RS duoc chon tir H va Ci.6 alkyl;

R’ duoc chon tir C(O)NR¥R, S(O)RY, S(O)NR*“R%, S(O)R™,
S(O)NR¥R¥, Cis alkyl, Ca alkenyl, Cas alkynyl, Cis haloalkyl, phenyl, Cs.
xycloalkyl, heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai
doc 1ap duge chon tt N, O va S, va géc heteroxycloalkyl co6 4 dén 7 canh c6 cacbon va
1, 2, hodc 3 nguyén ti khéc loai doc 1ap duge chon te N, O va S; trong do mdi nhém
C16 alkyl, Ca alkenyl, Ca- alkynyl, phenyl, Cs- xycloalkyl, heteroaryl ¢6 5 dén 6
canh, va cac nhom heteroxycloalkyl c6 4 dén 7 canh cua R7 tuy y duoc thé bang 1, 2,
hodc 3 phin tir thé ddc 1ap duge chon tir R4

L 13 —(CRPR™),-, trong d6 R va R'" doc lép 1a H, Cis alkyl, Ce10 aryl,
heteroaryl c6 5 dén 10 canh ho#c heteroxycloalkyl c6 4 dén 10 canh, trong d6 Cis
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alkyl, Ce.10 aryl, heteroaryl c6 5 dén 10 canh hoic heteroxycloalkyl c6 4 dén 7 canh
thy y duoc thé bing tir 1 dén 3 nhém R'7;

chi s& duéi dong n bang 1 hodc 2;

R® 13 H hodic Ci4 alkyl ma tuy y dugc thé bing halo, CN, OR®, C(O)NR*R®,
NR®R®, NRYUC(O)R™, NR®C(O)OR¥, NR¥C(O)NR¥R®, NR¥S(O)RY,
NR®S(0%RY, NR¥US(0),NR¥RY, S(O)RY, S(O)NR¥R?, S(0)R™, S(0):NR¥R¥,
phenyl, Cs.7 xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3
nguyén tir khac loai doc l4p duoc chon tir N, O va S, hodc géc heteroxycloalkyl c6 4
dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tr N, O
va S; trong d6 mdi nhém phenyl, Cs.7 xycloalkyl, heteroaryl ¢6 5 dén 6 canh, va
céc nhém heteroxyeloalkyl c6 4 dén 7 canh ctia R® tly ¥ duoc thé bang 1 hodc 2 RY;

R0 va R doc lap dugc chon tir Cis alkyl, Cas alkenyl, Ca. alkynyl, Ci-
haloalkyl, Ce.10aryl, Cs.10xycloalkyl, gbc heteroaryl c6 5 dén 10 canh c6 cacbon va 1,
2, hodc 3 nguyén tir khac loai doc 14p dugc chon tr N, O va S, va géc heteroxycloalkyl
b tir 4 dén 10 canh c6 cacbon va 1, 2, hogc 3 nguyén tir khac loai doc lap dugce chon
tu N, O va S; trong d6 ting nhom Ci alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ces-10aryl, Cs.10
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va cadc nhoém heteroxycloalkyl c6 4 dén 10
canh cia R1® va R!! tiry ¥ duogc thé bang 1, 2, 3, hodc 4 R'%;

mdi gbc R4 chon mot cach doc lap trong s6 halo, CN, NO,, OR*, SR*,
C(O)R?, C(O)NR*R¥, C(O)OR™, OC(O)RY™, OC(O)NR*R¥, C(=NR*)NR“R%, N-
R4C(=NR*)NR*R%, NR“R%, NR¥C(0)R?™, NRC(O)OR™, NR*C(O)NR¥R¥,
NR#S(O)RY, NR*S(0)R™, NR“S(0),NR¥“R%, S(O)R™, S(O)NR¥“R%, S(O).R™,
S(O)NR¥R%, Cis alkyl, C2 alkenyl, Ca alkynyl, Ci¢ haloalkyl, phenyl, Cs.
xycloalkyl, gbc heteroaryl ¢6 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén ti khac
loai ddc 1ap duge chon tir N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai ddc lap duoc chon tur N, O va S; trong do
mdi nhom C1 alkyl, Ca- alkenyl, Ca.6 alkynyl, phenyl, C3-6 xycloalkyl, heteroaryl c6 5
dn 6 canh, va nhom heteroxycloalkyl c6 4 dén 7 canh cua R'%A tlly ¥ duogc thé bang 1,
2, hogic 3 phén tir thé doc 1ap duge chon tir R';

mdi gbc R¥, R?, R, va R% doc lap dugc chon tir H, Ci4 alkyl, Ca4 alkenyl,
Ca alkynyl, Ci4 haloalkyl, phenyl, Cs.¢xycloalkyl, gbc heteroaryl c6 5 dén 6 canh c6
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cacbon va 1, 2, hodc 3 nguyén tir khac loai doc l4p dugc chon tt N, O va S, va géc
heteroxycloalkyl co 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
lap duoc chon tir N, O va S; trong do6 mdi nhém Ci alkyl, Co.4 alkenyl, Co4 alkynyl,
phenyl, Cs.¢xycloalkyl, heteroaryl c6 5 dén 6 canh, va nhom heteroxycloalkyl c6 4 dén
7 canh cta R¥, R% R* va R* tuy y dugce thé bang 1, 2, hodc 3 phan tir thé doc 1ap
duoc chon tir RY;

theo cach khac, R va R% cling v6i nguyén tir nito ma ching gin vao tao ra
nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh ma tuy y duoc thé bang 1, 2 hodc 3
phan tir thé doc 1ap duge chon tir RY;

mdi gbc R* 14 H hogc C14 alkyl;

theo cach khac, R1 va R!! cling véi nguyén tir cacbon ma chiing gén vao tao ra
nhém xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh ho#c nhém heteroxycloalkyl c6 4, 5, 6, 7, 8,
9, hodc 10 canh; trong d6 timg nhém xycloalkyl ¢6 3, 4, 5, 6 hoac 7 canh va nhém
heteroxycloalkyl ¢ 4, 5, 6, 7, 8, 9, hodc 10 canh tuy y duoc thé bang 1, 2, 3 hodc 4

RlOA;
R!2 13 H hoiic C14 alkyl ma tiy ¥ dwoc thé bang RY;

mdi gbe R duge chon mét cach dde 1ap trong s6 halo, CN, NO2, OR¥, SR¥,
C(O)RY, C(O)NRRY, C(O)ORY, OC(O)RY, OC(O)NRRY, C(=NRNRRY, N-
RYC  (=NR)NRYRY, NRRY, NR’C(O)RY, NR¢’C(O)OR, NRYC(O)NRRY,
NR’S(O)RY, NR¢’S(0)RY, NRYS(0)NRRY, S(O)RY, S(O)NRYRY, S(0)2RY,
S(O):NRRY, Cis alkyl, Cas alkenyl, Ca¢ alkynyl, Cis haloalkyl, phenyl, Cs.6
xycloalkyl, gbc heteroaryl ¢ 5 dén 6 canh c6 cacbon va 1, 2, hodc 3 nguyén tur khac
loai ddc lap duge chon tir N, O va S, va géc heteroxycloalkyl c6 4 dén 7 canh c6
cacbon va 1, 2, hodc 3 nguyén tir khac loai dc 1dp duge chon tir N, O va S; trong do
mdi nhém Cis alkyl, Ca-6 alkenyl, Cas alkynyl, phenyl, Cs- xycloalkyl, heteroaryl ¢6
5 dén 6 canh, va cac nhom heteroxycloalkyl c6 4 dbn 7 canh cta RV thy y dugc thé
bing 1, 2, hodc 3 phan tir thé doc 14p dugc chon tir R';

mdi gbc R¥, RY, R, va RY ddc ldp duge chon tir H, Cia alkyl, C24 alkenyl,
C2.4 alkynyl, C14 haloalkyl, phenyl, C3-s xycloalkyl, gdc heteroaryl c6 5 dén 6 canh c6

cacbon va 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tt N, O va S, va géc
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heteroxycloalkyl c6 4 dén 7 canh c6 cacbon va 1, 2, hodc 3 nguyén tir khac loai doc
lap duoc chon tir N, O va S; trong do mdi nhém Ci4 alkyl, C24 alkenyl, Cz4 alkynyl,
phenyl, Cs.¢xycloalkyl, heteroaryl c¢6 5 dén 6 canh, va cac nhom heteroxycloalkyl c6 4
dén 7 canh ctia RY, RY, R, va RY tlly ¥ duoc thé bing 1, 2, hoge 3 phén tir thé doc
1ap dugc chon tir RY;

theo cach khéc, R va RY ciing véi nguyén tir nito ma ching gén vao tao ra
nhém heteroxycloalkyl ¢6 4, 5, 6, hogc 7 canh ma tuy y dugc thé béng 1, 2 hoac 3
phdn tir thé dc 18p duge chon tir R'?;

mdi gbc R doc 1ap 1a H hodc Ci4 alkyl;

mdi gbe R!® chon mot cach doc lap trong s6 halo, CN, NO;, OR®, SR¥,
C(O)RY, C(O)NR¥RY, C(O)OR®, OC(O)RY, OC(O)NR¥R®, NR¥R®,
NR¥C(O)RY, NR®C(O)OR?, NRYC(O)NR¥R®, NR¥S(O)RY, NR¥S(0),RY,
NRPS(0)NRURY, S(O)RY, S(O)NR¥R®, S(0)RY, S(0)NR¥R¥, C14 alkyl, C24
alkenyl, C24 alkynyl, va Ci4 haloalkyl;

mdi gbc R®, RY, va R® ddc 1ap duoc chon tir H va Ci4 alkyl; va

mdi gdc R doc 1ap 1a Ci4 alkyl.

2. Hop chét theo diém 1, ¢6 cong thie (1I):

O (In)
hodc mudi duge dung cta no.

3. Hop chét theo diém 1, c6 cong thirc (I1D):
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OR*
R3 RS
0
R11
R'O N R10
2
R /|X .
N N xR

O (110
hodc mubi duge dung cta nd.

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, c6 cong thirc (IV):

OR*
R3 R
O R
R'O N R10
2
R _ ]
|
X ~N 12
N/K(CH»n \OK”R

Iv)
hodc mubi duge dung cua nd.

5. Hop chit theo diém bét ky trong sé cac diém tir 1 dén 4, hodc mudi duoc dung ctia

no, trong d6 R?1aF vaR’ Ia F.

6. Hop cht theo diém bit ky trong s6 cac diém tir 1 dén 4, c6 cong thirc (V):

OCHj,
F
O R11
HsCO N R10
F
=
S
N TS

hodc mudi duge dung ctia no.
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7. Hop chét theo diém 1, c6 cong thirc (VI):

OCHj
F.'

0
NJLN,FU
ey
\N N X
™

H,CO

(VI)
hoc mudi dugc dung ctia né.

8. Hop chit theo diém 1 hodc 7, hoic mudi duge dung ctia nd, trong do R’ 1a Ci
alkyl, phenyl, heteroaryl c6 5 hodc 6 canh, Cs.¢ xycloalkyl hodc heteroxycloalkyl c6 4
dén 6 canh, mdi nhém trong sd nay tuy ¥ dugc thé bing tir 1 dén 2 thanh phan dugc
chon tir halo, Ci4 alkyl, CN, Ci4 haloalkyl, Ci4 alkoxy, phenyl, Css xycloalkyl,
heteroaryl ¢6 5 hodc 6 canh, hodc heteroxycloalkyl c6 4 dén 6 canh.

9. Hop chét theo diém bét ky trong sb cac didm 1, 7 va 8, hoac mubi duge dung cla
nd, trong d6 R’ 1a metyl, etyl, propyl, isopropyl, n-butyl, xyanometyl, 2,2, 2-trifloetyl,
phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, 1-metyl-1H-pyrazol-4-yl, tetrahydrofuran-
3-yl, 3,3-difloxyclobutyl, 2-metoxyetyl, xyclopropyl, xyclopropylmetyl, 2,2-difloetyl,
benzyl, 3-flobenzyl, pyridin-3-ylmetyl, (1-metyl-1H-pyrazol-4-yl)metyl, (1-metyl-1H-
pyrazol-3-yl)metyl, (teterahydrofuranyl-3-yl)metyl, 2-floetyl, 4-pyridyl, (piperidin-4-
yDmetyl, (1-metylpiperidin-4-yl)metyl, (1-metoxycarbonylpiperidin-4-yl)metyl, (1-m-
etylsulfonylpiperidin-4-yl)metyl, tetrahydropyran-4-yl, ~xyclobutyl, xyclopentyl,
isobutyl, 1-(xyclobutylmetyl), hodc 4-metyl-N-isopropylpiperidin-1-carboxamit.

10. Hop chét theo diém bét ky trong s& cac didm 1 va tr 7 dén 9, hodc mudi duge dung
clia nod, trong d6 R7 1a metyl, etyl, propyl, isopropyl, n-butyl, xyanometyl, 2,2,2-
trifloetyl, phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, 1-metyl-1H-pyrazol-4-yl,
tetrahydrofuran-3-yl, 3,3-difloxyclobutyl, 2-metoxyetyl, xyclopropyl,
xyclopropylmetyl, 2,2-difloetyl, benzyl, 3-flobenzyl, pyridin-3-ylmetyl, (1-metyl-1H-
pyrazol-4-yl)metyl, (1-metyl-1H-pyrazol-3-yl)metyl hodc (teterahydrofuranyl-3-yl)-
metyl.
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11. Hop chét theo diém bt ky trong s cac didm 1 va tir 7 dén 10, hodc mudi dugce
dung cua nd, trong d6 R’ 1a etyl, propyl, isopropyl, xyanometyl, 2,2,2-trifloetyl, 2,2-
difloetyl, phenyl, 3-pyridyl, 1-metyl-1H-pyrazol-3-yl, tetrahydrofuran-3-yl, 3,3-
diﬂoxyclobutyl, 2-metoxyetyl, xyclopropyl, xyclopropylmetyl, 3-flobenzyl, pyridin-3-
ylmetyl, (1-metyl-1H-pyrazol-4-yl)metyl, hodc (teterahydrofuranyl-3-yl)metyl.

12. Hop chit theo diém bét ky trong sb cac didm tir 1 dén 6, hoac mudi dugc dung clia

né, trong d6 R'° 14 Ci¢ alkyl va R'! 1a Cr.6 alkyl.

13. Hop chét theo diém bét ky trong s céc diém tir 1 dén 6, hosic mudi dugc dung cua

né, trong d6 mdi R'* va R'! 1a metyl.

14. Hop chat theo diém bét ky trong sd cac didm tir 1 dén 6, hodc mudi dugc dung clia
né, trong d6 R va R!! cing v&i nguyén tlr cacbon ma ching gin vio tao ra nhom

xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh.

15. Hop chit theo diém bét ky trong s cac diém tir 1 dén 6, hodc mubi duge dung clia
né, trong d6 R0 va R'! ciing véi nguyén tir cacbon ma chung gén vio tao ra nhom

xyclopropyl, xyclobutyl, xyclopentyl hoac xyclohexyl.

16. Hop chit theo diém bét ky trong s cac didm tir 1 dén 6, hodc mubi dugc dung clia
n6, trong d6 R1® va R'! cling véi nguyén tir cacbon ma ching gén vao tao ra
xyclopropy! hodc xyclopentyl.

17. Hop chét theo diém bat ky trong s céc diém tir 1 dén 6, hodc mudi duge dung cla
n6, trong d6 R va R cling v6i nguyén tir cacbon ma ching gén vio tao ra nhom
xyclopropyl.

18. Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 6, hodc mudi duoc dung cua
né, trong d6 R va RM cling véi nguyén tir cacbon ma chiing gén vao tao ra nhom het-
eroxycloalkyl c6 4, 5, 6, hoac 7 canh.

19. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, hodc mubi dugc dung cta
n6, trong d6 R!° va R'! cling véi nguyén tir cacbon ma ching gén vao tao ra nhém
tetrahydropyranyl.

20. Hop chét theo didm bt ky trong s6 cac diém tr 1 dén 3,5, vatu 8 dén 19, hoic
mudi duoc dung ctia nd, trong d6 L 1a (CRR")n-, trong d6 R!3 va R doc lap 1a H

ho#c Ci-4 alkyl.
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21. Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 3, 5, va tir 8 dén 20, hoic
mudi duoc dung ctia né, trong d6 R va R 1a H.

22. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 3, 5, va tir 8 dén 19, hoic
mubi duge dung ctia nd, trong d6 L 1a Ci3 alkylen.

23. Hop chét theo diém bét ky trong s cac diém tir 1 dén 3, 5, va tir 8 dén 19, hodc
mudi duge dung ctia nd, trong d6 L 1a -CH2C(R?)(R!)- hodc ~C(RP)(R'*)CHa-.

24. Hop chat theo diém bét ky trong s cac diém tir 1 dén 5 va tir 8 dén 19, hodc mubi
dugc dung cua no, trong d6 L 1a -CHa-.

25. Hop chét theo diém bat ky trong s6 cac didm tir 1 dén 5 va tir 8 dén 24, hodc mudi
duoc dung ctia nd, trong d6 R! va R* 12 C1.6 alkyl.

26. Hop chét theo diém bat ky trong s6 céc diém tr 1 dén 5 va tir 8 dén 24, hodc mudi
duoc dung ctia né, trong d6 R! va R* 13 metyl.

27. Hop chét theo diém bat ky trong sb céc didm tir 1 dén 26, hodc mudi dugc dung
cua no, trong do X l1a CH hoac N.

28. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 27, hodc mudi duge dung
ctia no, trong d6 X 1a CH.

29. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 27, hodc mudi dugc dung
clia nd, trong do6 X 1a N.

30. Hop chét theo diém bat ky trong sb cac diém tr 1 dén 5 va tir 8 dén 29, hodc mudi
duoc dung ctia nd, trong d6 R'? 1a H.

31. Hop chét theo diém bét ky trong s céc diém tir 1 dén 2, 5, va tir 8 dén 30, hoic
mudi duoc dung ctia né, trong d6 R® 1a H.

32. Hop chét theo diém 1, trong d6 hop chit nay 1a N-{[2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-0x0-2',3'-dihydro-1"H-spiro[xyclopropan-1,4'-[2,7]naphthyridin]-
6'-yllmetyl}acrylamit, hoac mudi dugc dung cta né.

33. Hop chét theo diém 1, trong d6 hop chat nay 1a N-((3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-

yl)metyl)acrylamit, hodc mubi duge dung clia nd.
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34. Hop chéit theo diém 1, trong d6 hop chit nay 1a N-((3-(2,6-diflo-3,5-
dimetoxyphenyl)-2-oxo-1-(pyridin-3-yl)-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-
yl)metyl)acrylamit, hoic mudi duoc dung ctia né.
35. Hop chit theo diém 1, trong d6 hop chit nay 1a N-((6'-(2,6-diflo-3,5-
dimetoxyphenyl)-7'-0x0-6',7'-dihydro-5'H-spiro[xyclopropan-1,8'-pyrido[4,3-
d]pyrimidin]-2'-yl)metyl)acrylamit, hogc mudi duge dung cua né.
36. Hop chét theo diém 1, trong d6 hop chit nay la N-((2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-ox0-2',3'-dihydro-1'H-spiro[xyclopentan-1,4'-[2,7 naphtyridin]-6'-
yl)metyl)acrylamit, hoic mudi duoc dung ctia né.
37. Hop chét theo diém 1, trong dé hop chét nay dugc chon tu:
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-ox0-1-(pyridin-3-yl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((6'-(2,6-diflo-3,5-dimetoxyphenyl)-7'-0x0-6',7'-dihydro-5'H-
spiro[xyclopropan-1,8'-pyrido[4,3-d]pyrimidin]-2'-yl)metyl)acrylamit;
N-((2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-0x0-2',3'-dihydro-1'H-
spiro[xyclopentan-1,4'-[2,7|naphthyridin]-6'-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-phenyl-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-metyl-1H-pyrazol-3-yl)-2-oxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
(S)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(tetrahydrofuran-3-yl)-
1,2,3,4-tetrahydropyrido[4,3-d|pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3,3-difloxyclobutyl)-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
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N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-metoxyetyl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-propyl-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((1-(xyclopropylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,2-difloetyl)-2-0x0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-isopropyl-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3-flobenzyl)-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-3-ylmetyl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-metyl-1H-pyrazol-4-yl)metyl)-2-
0x0-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
(R)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-((tetrahydrofuran-3-
yDmetyl)-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((1-(xyanometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit; va
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-~(2,2,2-trifloetyl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit; hoic mudi dugc dung cua
ching.
38. Hop chét theo diém 1, trong d6 hop chéit nay duge chon tir:
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(tetrahydro-2H-pyran-4-yl)-
1,2,3,4-tetrahydropyrido[4,3-d]|pyrimidin-7-yl)metyl)acrylamit;
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N-((7-(2,6-diflo-3,5-dimetoxyphenyl)-5,5-dimetyl-6-0x0-5,6,7,8-tetrahydro-
2,7-naphthyridin-3-yl)metyl)acrylamit;
N-((1-xyclobutyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-4-yl1)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-floetyl)-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((1-xyclopentyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-0x0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-isobutyl-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((1-(xyclobutylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
(S)-N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-((tetrahydrofuran-3-
ylmetyl)-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-metylpiperidin-4-yl)metyl)-2-oxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
metyl 4-((7-(acrylamidometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-ox0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)metyl)piperidin-1-carboxylat;
4-((7-(acrylamidometyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)metyl)-N-isopropylpiperidin-1-carboxamit;
N-((3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-(metylsulfonyl)piperidin-4-
ylDmetyl)-2-oxo0-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit;
N-((3-(2,6-diclo-3,5-dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)metyl)acrylamit; va
N-((2'-(2,6-diflo-3,5-dimetoxyphenyl)-5"-metyl-3'-ox0-2',3'-dihydro-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-6'-yl)metyl)acrylamit; hodc mudi dugce dung
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cua chung.

39. Duoc phdm chira hop chét theo diém bét ky trong s cac diém tir 1 dén 38, hoic

muodi duge dung ctia nd, va chat mang hodc t4 dugc duoc dung.
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<220>
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<400> 1
Glu Gln Glu Asp Glu Pro Glu Gly Asp Tyr Phe Glu Trp Leu Glu
1 5 10 15
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