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Linh vie k§ thuit dwgc dé cip

Sang ché @& cép dén cac hop chét di vong hai vong, va cac duge phim chira
chung, ma 1a chit irc ché mot hodc nhidu enzym FGFR va c6 thé duoc ding dé didu tri

céc bénh lién quan dén FGFR nhu bénh ung thu.
Tinh trang ky thuit ciia sang ché

Céc thu thé yéu t6 sinh truong nguyén bao s¢i (FGFR) la cac thu thé tyrosin
kinaza ma lién két v6i cac phéi tir yéu td sinh truong nguyén bao s¢i (FGF). C6 bén
protein FGFR (FGFR1 dén 4) c6 kha ning lién két v6i céc phdi tir va lién quan dén
viéc didu chinh nhiéu qu4 trinh sinh Iy bao gdm qua trinh phat trién md, qua trinh tao
mach, qué trinh lanh vét thuong, va qua trinh diéu tiét trao dbi chat. Nho vao sy lién
két v6i phdi tir, cac thu thé trai qua qua trinh dime hoa va phosphoryl héa din dén kich
thich hoat tinh protein kinaza va sy tuyén nap nhiéu protein c4t dudi nodi bao. Cac
tuong tac nay tao diéu kién thuan loi cho viéc hoat héa chum con dudng truyén' tin
hiéu ndi bao bao gdbm Ras-MAPK, AKT-PI3K, va phospholipaza C ma 1a quan trong
d6i voi sy sinh trudng, tang sinh va séng s6t cia té bao (xem tdng quan trong tai lidu:
Eswarakumar et al. Cytokine & Growth Factor Reviews, 2005). Su hoat hoa bét
thuong con dudng nay hodc thong qua sy biéu hién qua mirc cac phdi tir FGF hoic
FGFR hoic cc dot bién hoat hoa & FGFR c6 thé din t6i sy phat trién khéi u, tién trién
ctia khdi u, va hién tuong khang phwong phap diéu tri bénh ung thu thong thuong . O
bénh ung thu & ngudi, cac thay dbi vé& mat di truyén, bao gém su khuéch dai gen, su
hoén vi cta nhi®m sic thé va dot bién sinh dudng ma din dén sy hoat héa thu thé phu
thudc vao phéi tir da8 duoc bdc 10. Viéce xac dinh trinh twv ADN quy md 16n clia hang
nghin mAu khéi u da cho thiy ring cac thanh phan ciia con dudng FGFR nam trong sb
c4c loai thudng xuyén bi dot bién nh4t & bénh ung thu & ngudi. Nhiéu dot bién trong
sb cac dot bién hoat héa nay 1a gibng hét cac dot bién & dong mdm ma din dén hoi
ching loan san xuong. Cac co ché ma din dén su truyén tin hidu bt thudng phu thude
vao phdi tir & bénh & ngudi bao gdm hién twong biéu hién qua mirc FGF va céc thay

ddi trong viée ghép nbi FGFR ma din dén cac thu thé c6 kha ning lién két phdi tir 1on
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x6n hon (xem tdng quan trong tai liéu: Knights and Cook Pharmacology &
Therapeutics, 2010; Turner and Grose, Nature Reviews Cancer, 2010). Do d6, viéc
phat trién cac chét wc ché hudng dich FGFR ¢6 thé 13 hiru dung trong viée didu tri 1am

sang cac bénh ma c6 hoat tinh FGF hodc hoat tinh FGFR tang.

Céc loai bénh ung thu cé lién quan dén FGF/FGFR dugc bao ham bao gém,
nhung khéng chi gidi han &: cac bénh ung thu biéu mé (vi dy, bang quang, vu, ¢ tir
cung, truc trang, mang trong da con, da day, du va cb, than, gan, phéi, buéng trimg,
tuyén tién liét); cac khéi u 4c tinh sinh huyét (vi dy, da u tiy, u bach huyét man tinh,
bénh bach ciu té bao T & nguoi trudng thanh, bénh bach cdu dang tuy cép tinh, u bach
huyét khong thudc dang Hodgkin, khdi u tin tao ting sinh tdy, va chimg
macroglobulin huyét th8 Waldenstrom); va cac khéi u tan tao khac (vi dy, u nguyén
bao dém, u héc tb, va sacom co van). Ngoai vai tro d6i voi khdi u tan tao gdy bénh ung
thu, viéc hoat héa FGFR con dugc nhic dén trong rdi loan & bd xuong va r6i loan té
bao sun bao gém, nhung khoéng chi giéi han &, loan san syn va h¢i ching dinh khép so

som O tré em.

Vin tiép tuc cin phét trién cac thudec méi dé didu tri bénh ung thu va céc bénh
khac, va cac chit rc ché FGFR dugc bc 16 trong ban md ta ndy gitp giai quyét duoc

nhu ciu nay.
Ban chat ky thuit cia sang ché

Muc dich ctia sang ché 1a d&& xuét chét wc ché FGFR c6 Céng thirc I:

R4
R3 RS
0
R PN
o N W
R2 / R6
X | RY
N ril/

R8

hodc mubi duoc dung ciia nd, trong d6 cac tham bién thanh phén duoc xac dinh theo

ban mo ta nay.
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Séng ché con dé xuit cac duoc phim chira hop chit c6 cong thirc I, hodc mubi
duoc dung ctia nd, va it nhit mot chit mang dugc dung.

Sang ché mé ta cac phuong phap trc ché enzym FGFR bao gdm budc cho
enzym tiép xic véi hop chit c6 cong thie I, hodc mudi duge dung cua nd.

Sang ché ciing mo ta phuong phép diéu tri bénh lién quan dén hoat tinh bat
thuong hodc su biéu hién bit thuong ctia enzym FGFR, phuong phap nidy bao gém
viéc cho bénh nhén cé nhu cau didu tri bénh ding hop chét c6 cong thirc I, hojic mubi
dugc dung cuia nd.

Sang ché con dé xuét hop chit ¢ cong thuc I dé ding trong viéc diéu tri bénh
lién quan dén hoat tinh bit thuong hodc sy bidu hién bat thudong ciia enzym FGFR.

Sang ché ciing mé ta viéc st dung hop chét c6 cong thirc I trong quy trinh bao
ché thubc dé ding trong viéc didu tri bénh.

M0 ta chi tiét sang ché

Sang ché dé xuit chét trc ché FGFR ¢6 Cong thuc I:
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hodc mudi dugc dung cuta nd, trong do:
W 1a NR’, O, hodc CR'R";
R'1a Ci4 alkyl, C,.¢ haloalkyl, hodc C;.; xycloalkyl;

R?, R?, va R’ doc lap dugc chon tir H, halo, Cy alkyl, C,.¢ alkenyl, C,.¢ alkynyl,
C .6 haloalkyl, xyclopropyl, CN, OR? SR? C(O)R®, C(O)NRRY, C(O)OR? OC(O)R®,
OC(O)NR°RY, NRRY, NR°C(O)R’, NR°C(O)OR? NR°C(O)NRRY, C(=NR°R,
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C(=NR°)NR‘R’, NR°C(=NR®)NR°R’, NRS(O)R’, NR°S(O),R’, NR°S(0),NR°R’,
S(O)R®, S(O)NRRY, S(O),R®, va S(0),NR°R;

R* Ia H, halo, Cy alkyl, C, alkenyl, C,4 alkynyl, C, haloalkyl, C;;
xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, CN, OR*, SR*, C(O)R®!, C(O)NR®'RY,
C(O)OR", OC(O)R", OC(O)NRRY, NRRY, NR'C(O)R", NR°'C(0)OR?,
NR'C(ONR®'R?,  C(=NRHR", C(=NRHNR®R?, NR'C(=NR°)NR®RY,
NR*'S(O)R®, NR*'S(0),R"", NR*'S(0),NR'R*, S(O)R®, S(O)NR*'R?,, S(O),R"", va
S(OXNR*'R?; trong d6 timg nhém C,4 alkyl, C,s alkenyl, C,¢ alkynyl, Cs,
xycloalkyl, va heteroxycloalkyl c6 4 dén 7 canh nay tiy y duoc thé bing 1, 2, hoic 3
phén tir thé doc 18p dugc chon tir halo, C,4 alkyl, C,4 alkenyl, Cy4 alkynyl, C;. halo-
alkyl, CN, NO, OR", SR¥, C(O)R", C(O)NRRY, C(0)OR*, OC(O)R",
OC(O)NR®R?, C(=NR*)NR*R", NR?C(=NR*)NR®'R?, NR'R¥, NR'C(O)R",
NR®'C(0)OR™, NR”'C(O)NR*'R?, NR®'S(O)R”!, NR!S(0),R"', NR°'S(0O),NR*'R,
S(O)R", S(O)NR®R?, S(O),R", va S(0),NR°'RY;

R%1a H, halo, Ci alkyl, Cy.6 alkenyl, C, alkynyl, C;. haloalkyl, Cq.igaryl, C;.
10 Xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, CN,
NO,, OR?, SR?, C(O)R", C(O)NR“R?, C(0)OR%, OC(O)R?, OC(O)NR“R%,
NR?R?, ~ NR®C(O)RY”, NRZC(O)OR?, NRZC(O)NRZR®, C(=NR?)R?
C(=ENR)NR“R?,  NRPC(=NR*)NR“RZ,  NRZS(O)R™?,  NRS(0),RY,
NRZS(0),NR“R?, S(O)R™, S(O)NRZR®, S(0),R*, hoic S(O);NRZRY; trong do
ting nhoém Cy alkyl, Cy.4 alkenyl, Cy. alkynyl, Cq.jgaryl, Cs.19 xycloalkyl, heteroaryl
¢6 5 dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh nay tiy y duoc thé bang 1, 2,
3, 4, hodc 5 phan tir thé doc 14p dwoc chon tir R®,

trong d6 R® khong 1a H khi W 1a NR®;

mdi nhém R® doc lap dugc chon tir Cyl, halo, C,¢ alkyl, C,.4 alkenyl, Cy
alkynyl, Cy haloalkyl, CN, NO,, OR?, SR%, C(O)R", C(O)NR“R¥®, C(0)ORZ,
OC(O)RY, OC(O)NRZR®, C(E=NRZ)NRZRY, NRZC(=NR)NR“R?, NR“R%
NR“C(O)R”, NR%C(0)OR®, NRZC(O)NR“R®, NRZS(O)RYZ, NRS(0),RY
NR?S(0),NR“R®, S(O)R?, S(O)NR“R?, S(0),R?, va S(0),NR?R%, trong d6 timg
nhom C,¢ alkyl, C,4 alkenyl, va C,4 alkynyl nay tuy y duoc thé bﬁng 1, 2, hodc 3
phin tr thé doc lap dugc chon tir Cy', halo, CN, NO,, OR®? SRZ C(O)RY
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C(O)NR?R®, C(0)OR?, OC(O)R™, OC(O)NR?R¥Z, C(=NR)NRR¥, NR“C(=NR*
NRZRY, NRZR®, NRZC(0)R™, NRC(O)OR™, NRZC(O)NR?R®, NR“S(0)RY,
NR®S(0),R™, NR%S(0),NRZR¥, SO)RY?, S(O)NRZRZ SOLRY?, vi
S(0),NR“R%;

mdi R’ va R® ddc 1ap duoc chon tir H, C; alkyl, C, alkenyl, C,.4 alkynyl, -
C(O)R%, S(O)R?, S(0),R?, Ce.19 aryl, Cs.jo xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, Cg 1o aryl-Cy4 alkyl, Cj.j xycloalkyl-C,4 alkyl,
(heteroaryl c¢6 5 dén 10 canh)-C, 4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10 canh)-C; 4
alkyl, trong d6 timg nhom C,¢ alkyl, C, alkenyl, C, alkynyl, Cg.g aryl, Cs.
xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cg_jparyl-
C14 alkyl, Cs.j9 xycloalkyl-C;4 alkyl, (heteroaryl c6 5 dén 10 canh)-Cy4 alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C;4 alkyl nay tiy v duoc thé bang 1, 2, 3, 4, hoic
5 phén tir thé doc 1ap duoc chon tir R7%;

m&i R™ doc 1ap duge chon tir Cy?, halo, Cy.6 alkyl, C,. alkenyl, Cy¢ alkynyl,
Ci haloalkyl, CN, NO,, OR®, SR®, C(O)R", C(O)NRR®, C(0)OR®, OC(O)RY,
OC(O)NR®R®, C(=NRZ)NR®R®, NRZC(=NR®)NR“R®, NR®R® NR®C(O)R®,
NR®C(O)OR®, NR®C(O)NR®R®, NRPS(0)R™, NR®S(0),R”, NR®S(0),NR®R%,
S(O)R™, S(O)NR®R®, S(0),RY, va S(0),NR“R%, trong d6 timg nhém C, alkyl, C,.
¢ alkenyl, va Cy.¢ alkynyl ndy tiy y dugc thé bang 1, 2, hogc 3 phan tir thé doc lap
duge chon tir Cy? halo, CN, NO,, OR®, SR® C(O)R®, C(O)NR®R®, C(0)ORZ,
OC(O)R™, OC(O)NR®R®, CENRP)NRR®E, NRPC(=NRPNRERE, NRPRE,
NR®C(O)R®, NR®C(0)OR®, NR®C(O)NR®R®, NR%S(O)R®, NRPS(O),R”,
NR®S(0),NR“R®, S(0)R™, S(O)NR®R®, S(0),R*, va S(O),NR“R®;

R’ 1a H, Cy4 alkyl, Co5 alkenyl, Cy alkynyl, Cgiq aryl, Cs.io xycloalkyl,
heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cq1o aryl-C; 4 alkyl,
Cs.q0 xycloalkyl-Ci4 alkyl, (heteroaryl c¢6 5 dén 10 canh)-C;.4 alkyl, hoac
(heteroxycloalkyl c6 4 dén 10 canh)-Ci4 alkyl, trong d6 ting nhom C,4 alkyl, Cy
alkenyl, C,¢ alkynyl, C¢.o aryl, Cs.jo xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, Cepo aryl-C4 alkyl, Cs.o xycloalkyl-C;4 alkyl,
(heteroaryl ¢6 5 d&n 10 canh)-C,4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C, 4
alkyl ndy tily ¥ duoc thé bing 1, 2, 3, 4, hoic 5 phén tir thé doc 1ap duoc chon tir R%;
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mdi R* doc 1ap dugc chon tir Cy3, halo, C alkyl, C,.¢ alkenyl, C,¢ alkynyl,
C). haloalkyl, CN, NO,, OR*, SR* C(O)R™, C(O)NR*R¥, C(0)OR™, OC(O)RY,
OC(O)NR®R¥, C(=NR*)NR“R%¥, NR“C(=NR*)NR*R%, NR“R%, NR*C(O)R™,
NR*C(0)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**'RY, S(0),R™, va S(0),NR*R%¥, trong d6 ting nhém C, alkyl, C,.
s alkenyl, va C,.¢ alkynyl ndy tlly y dugc thé bang 1, 2, hodc 3 phin tir thé ddc lap
duogc chon tir Cy®, halo, CN, NO,, OR¥, SR* C(O)R™ C(O)NR*“R¥, C(O)OR¥,
OC(O)R™, OC(O)NR¥R¥, C(E=NR*NR™RY, NRYC(=NRHNR*“R¥, NR*R%
NR*C(0)R™, NR*C(0)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(0),R*, va S(0),NR*R%

mdi R' va R" ddc 14p dwoc chon tir H, Cy.¢ alkyl, C,4 alkenyl, C,.¢ alkynyl, C,.
¢ haloalkyl, Cg.1oaryl, Cs.jo xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl
c6 4 dén 10 canh, CN, NO,, OR*, SR*, C(O)R™ C(O)NR“R¥, C(O)OR™,
OC(O)R™,  OC(O)NR“R™,  NR“R¥, NR¥C(O)R™  NR%C(O)OR¥,
NR®C(O)NR“R¥, C(=NR*)R™  CENR“)NR“R*,  NR¥C(=NR*)NR*R¥
NR*S(0)R™, NR¥S(0),R™, NR*S(0),NR*R¥, S(O)R™, S(O)NR“R¥, S(0),R™, va
S(0),NR*R%; trong d6 timg nhém C, alkyl, C, alkenyl, C,.¢ alkynyl, Cq.1oaryl, Cs.
10 Xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh nay
thy v dugc thé bang 1, 2, 3, 4, hodc 5 phan tir thé doc 1ap duge chon tir R'%;

mdi R'® doc 1ap duge chon tir Cy?, halo, Cy alkyl, C, alkenyl, C.¢ alkynyl,
C 1. haloalkyl, CN, NO,, OR¥, SR* C(0)R™, C(O)NR“R¥, C(0)OR*, OC(O)R*,
OC(O)NR“RY, C(=NR*)NR“R¥ NR¥C(=NR*“)NR“R%* NR“R%*, NR*C(O)R*,
NR®C(0)OR™, NR*C(O)NR*R¥, NR¥S(0)R™, NR¥S(0),R*, NR*S(0),NR*R%,
S(O)R™, S(O)NR**R¥, S(O),R™, va S(0),NR*“R*, trong d6 timg nhém C, alkyl, C,.
¢ alkenyl, va C,. alkynyl nay tiy y dugc thé bang 1, 2, hodc 3 phén tir thé doc lap
duoc chon tir Cy?, halo, CN, NO,, OR* SR*, C(O)R™, C(O)NR*R%, C(0)OR¥,
OC(O)R™, OC(O)NR¥R¥, C(ENRHNRURY, NR¥C(E=NREHNR¥RY, NRY“R™,
NR®“C(O)R™, NR®C(0)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(0),R™, va S(0),NR“R%;

hoac R' va R" cing vé&i nguyén tir cacbon ma ching gin vao tao ra nhém

xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hodc 7
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canh, mdi nhém tity y dugc thé bang 1, 2, hodic 3 phan tir thé doc 14p duoc chon tir
Cy’, Cis alkyl, C.¢ haloalkyl, halo, CN, OR*, SR* C(O)R™, C(O)NR*R¥,
C(O)OR*, OC(O)R™, OC(O)NR*R¥, NR“R* NR®C(O)R*, NR*C(O)NR*R¥,
NR®C(0)OR*, C(=NR*)NR“R¥, NR®C(=NR*)NR“R* S(O)R™, S(O)NR*R¥
S(0),R™, NR™S(0),R™, NR™S(0),NR“R¥, va S(0),NR*R¥, trong d6 C¢ alkyl néu
trén tlly ¥ dugc thé bang 1, 2, hodc 3 phan tir thé doc 14p dwoc chon tix Cy?, halo, CN,
OR™, SR¥, C(O)R™, C(O)NR¥R¥, C(0)OR™, OC(O)R™, OC(O)NR*R¥, NR*R%,
NR*C(O)R™, NR*C(O)NR¥R%, NR*C(O)OR™, C(=NR*)NR*R¥,
NRYC(E=NRHNRYRY,  S(O)R™,  S(ONR¥R¥,  S(O)R™  NR*S(0),R™,
NR*S(0),NR*R*, va S(0),NR“RY;

mdi R* doc lap duoc chon tir H, Ci6 alkyl, C;¢ alkoxy, Cq.i aryl, Cs_yg
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 4 d&n 10 canh, Cq_o aryl-
Ci4 alkyl, Cj.j xycloalkyl-Cy4 alkyl, (heteroaryl c6 5 dén 10 canh)-C,4 alkyl, va
(heteroxycloalkyl ¢6 4 dén 10 canh)-C,4 alkyl, trong d6 ting nhém C alkyl, C
alkoxy, Ce.j0aryl, Cs.joxycloalkyl, heteroaryl cé 5 dén 10 canh, heteroxycloalkyl c6 4
dén 10 canh, Ce.1o aryl-C,4 alkyl, Cs.j9 xycloalkyl-C,4 alkyl, (heteroaryl c¢6 5 dén 10
canh)-C;4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C,4alkyl nay tiy y duoc thé
bang 1, 2, hoic 3 phén tir thé doc 1ap dwoc chon tir R,

Cyl, Cyz, va Cy3 doc lap duoc chon tir Cq.jgaryl, Cs.joxycloalkyl, heteroaryl co
5 dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh, mdi nhém trong sb6 cac nhém
ndy tily ¥ dugc thé bing 1, 2, 3, 4, hodc 5 phén tir thé doc 14p duoc chon tir halo, C;¢
alkyl, C,.6 alkenyl, C,¢ alkynyl, C; haloalkyl, Ce.19 aryl, Cs.;o xycloalkyl, heteroaryl
c6 5 dén 10 canh, heteroxycloalkyl c¢6 3 dén 10 canh, CN, NO,, OR®, SR® C(O)RY,
C(O)NR®R®, C(0)OR®, OC(O)RY, OC(O)NR®RY, NR“R¥, NR®C(O)R”,
NR®C(0)OR®, NR®C(O)NR®R®, C(=NR*)R®, C(=NR®)NR®R®,
NRPC(=NR®)NR“R®, NR“S(0)R", NR®S(0),R*, NR*S(0),NR*R¥, S(O)R, S-
(O)NR®R®, S(0),R”, va S(0),NR”R®; trong d6 timg nhém C,. alkyl, C, alkenyl,
Cos alkynyl, Cqyo aryl, Cs.0 xycloalkyl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl c6 4 dén 10 canh nay tuy y dugc thé béng 1, 2, 3, 4, hoac 5 phén tr
thé doc 1ap dugc chon tir halo, Cy¢ alkyl, C,.6 alkenyl, C,. alkynyl, C,.¢ haloalkyl, CN,
NO,, OR®, SR®, C(O)R”, C(O)NR“R®, C(0)OR®, OC(O)R®, OC(O)NR“R%,
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C(=NR®)NRR®, NRPC(=NR®)NR“R®, NR®R®, NR®C(O)R®, NR®C(O)OR?,
NR®C(O)NR®R®, NRPS(O)R™, NR®S(O),R”, NR“S(0),NR“R%, S(O)R,
S(O)NR“R®, S(0),R", va S(O),NR*R%;

mdi R? R, R®, va R? doc 1ap duoc chon tr H, Ci¢ alkyl, C;4 haloalkyl, C,4
alkenyl, Cy.6 alkynyl, va xyclopropyl, trong d6 C alkyl, C,.¢ alkenyl, C,¢ alkynyl, va
xyclopropyl nay tity y duoc thé bang 1, 2, hoac 3 phan tir thé doc 14p duge chon tir C; 4
alkyl, C;4 haloalkyl, halo, CN, OR®, SR*, C(O)R", C(O)NR®R¥, C(O)OR®,
OC(O)R™,  OC(O)NR®R%®, NR¥R%® ~ NR®C(O)R®, NR®C(O)NRYRY,
NR®C(0)OR®, C(=NR*®)NR*R%, NR®C(=NR®)NR®R%, S(O)R®, S(O)NR*R®,
S(0),R", NRS(0),R", NR*S(0),NR*R%, va S(0),NR*R%;

mai Ral’ Rbl, ch, Rdl, Ra2, sz, RcZ’ Rdz, Ra3, Rb3’ Rc3, Rd3, Ra4, Rb4’ Rc4’ Vi Rd4’
R®, R, R®, va R® dgc 14p dugce chon tir H, Cy.¢ alkyl, C4 haloalkyl, Cy.¢ alkenyl, C,.
¢ alkynyl, Cg.joaryl, Cs.19xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6
4 dén 10 canh, Cgparyl-Ci4alkyl, Cs.joxycloalkyl-C,.4 alkyl, (heteroaryl c6 5 dén 10
canh)-C;4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10 canh)-C4 alkyl, trong d6 C;
alkyl, C,¢ alkenyl, Cy¢ alkynyl, Cq.jg aryl, Cs.jo xycloalkyl, heteroaryl c6 5 dén 10
canh, heteroxycloalkyl c6 4 dén 10 canh, Cq o aryl-C,4 alkyl, Cs.i9 xycloalkyl-C;4
alkyl, (heteroaryl c6 5 dén 10 canh)-C,4 alkyl, va (heteroxycloalkyl c¢6 4 dén 10 canh)-
C14alkyl nay tiy y dugc thé bing 1, 2, 3, 4, hodc 5 phin tir thé doc 14p duge chon tir
C14 alkyl, C;4 haloalkyl, halo, CN, OR*, SR*, C(O)R*, C(O)NR*R%, C(O)OR¥,
OC(O)R®, OC(O)NRR%, NR“R%, NR*C(O)R", NR**C(O)NR*R%, NR®C(0)OR-
%, C(=NR®)NRURY, NRPC(=NRNRURY, S(O)RY, S(O)NR®R%, S(0O),R,
NRS(0),R", NR®S(0),NR*R¥, va S(O),NR®R%;

hodc R® va R® bat ky cling v6i nguyén tir N ma chiing gin vao tao ra nhém
heteroxycloalkyl c¢6 4, 5, 6, hoic 7 canh tiy y duoc thé bﬁng 1, 2, hoic 3 phan tir thé
doc 1ap dugc chon tir C,4 alkyl, C;.7 xycloalkyl, heteroxycloalkyl cé 4 dén 7 canh, Cq.
10 aryl, heteroaryl ¢6 5 dén 6 canh, C haloalkyl, halo, CN, OR%, SR*, C(O)R",
C(O)NRR®, C(0)OR®, OC(O)R™, OC(O)NR®R®, NR®R% NR“C(O)R",
NR®C(O)NR®R%, NR®C(O)OR®, C(ENR®NRPRY, NR®C(=NR®)NRURY,
S(O)R, S(O)NR®R?, S(0),R", NR®S(0),R", NR®S(0),NR*R%, va S(0),NR*R%,
trong d6 C;, alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
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heteroaryl ¢6 5 dén 6 canh nay tiy y duoc thé bing 1, 2, hodc 3 phan tir thé doc 1ap
duge chon tir halo, CN, OR™, SR*, C(O)R", C(O)NR®R%, C(0)OR*, OC(O)R", O-
C(O)NR*R®, NRR%, ~NR®C(O)RY, NR®C(O)NR®RY®, NR¥C(O)OR,
C(=NR*)NR*R%, NR®C(=NR*)NR®R%®, S(O)RY, S(O)NR®R%, S(O),R",
NR“S(0),R", NR®S(0),NR*R%, va S(0),NR*R%;

hodc R va R bit ky cing véi nguyén tr N ma chiing gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tity ¥ dugc thé bang 1, 2, hodc 3 phin ti thé doc
1ap dugce chon tr Cy alkyl, Cs xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10
aryl, heteroaryl c6 5 dén 6 canh, C,¢ haloalkyl, halo, CN, OR®, SR*, C(O)R,
C(O)NR*R®, C(0)OR*™, OC(O)RY, OC(O)NR®R®, NR®R%® NR*C(O)R",
NR®C(O)NR®R®, NR®C(O)OR®, CENRE)NRURY, NRUC(=NR*)NR®R®,
S(O)R™, S(O)NR¥R®, S(O),R", NR*S(0),R", NR**S(0),NR¥R%, va S(0),NR¥R%,
trong d6 Ci alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
heteroaryl c6 5 dn 6 canh niy tity ¥ duoc thé bing 1, 2, hodc 3 phan tir thé déc lap
duge chon tir halo, CN, OR™, SR®, C(O)R", C(O)NR*R%®, C(0)OR, OC(O)R™,
OC(O)NR®RY, NR®R%®, NR®C(O)R™, NR®C(O)NR®R¥, NR®C(0)OR%,
C(=NR*)NR*R%, NR®C(=NR*)NR®R%*, S(O)R®, S(O)NR®R%¥, S(0),R",
NRS(0),R, NR®S(0),NR*R%, va S(0),NR®R%;

hodc R? va R bt ky cling véi nguyén tir N ma chiing gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodic 7 canh tlty y dugc thé bang 1, 2, hoic 3 phin tir thé doc
lap dugc chon tr Cy4 alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cs-10
aryl, va heteroaryl ¢4 5 dén 6 canh, C,¢ haloalkyl, halo, CN, OR™, SR®, C(O)R®,
C(O)NR“R®, C(O)OR*, OC(O)RY, OC(O)NR®R%, NR®R%, NR®C(O)RY,
NR®C(O)NRPRY, NR®C(0)OR®, C(=NR®)NR®R%®, NR*C(=NR*)NR*R%,
S(0)R", S(O)NRR%, S(0),R", NR®S(0),R", NR**S(0),NR*R¥, va S(O),NR®R®,
trong d6 Cy alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cgo aryl, va
heteroaryl ¢6 5 dén 6 canh nay tiy y duoc thé bing 1, 2, hodc 3 phan tir thé doc 1ap
dugc chon tir halo, CN, OR®, SR*, C(O)R, C(O)NR®R%, C(O)OR™, OC(O)R™, O-
C(O)NR®R®, NRYR%, NR®C(O)RY™, NR®C(O)NR®RY, NR®C(O)OR¥,
C(=NR®)NR®R%, NRPC(=NR®)NR®R%, S(O)R®, S(O)NR®R%¥, S(0O),R",
NR®S(0),R, NR®S(0),NR*R%, va S(0),NR*R%;
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hozc R® va R® bt ky cung véi nguyén tir N ma chiing gin vao tao ra nhém he-
teroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tity ¥ dugc thé bang 1, 2, hodc 3 phan tir thé doc
lap dugc chon tir Cy4 alkyl, C3.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cs-10
aryl, heteroaryl ¢6 5 dén 6 canh, C,¢ haloalkyl, halo, CN, OR®, SR%, C(O)R",
C(O)NR*R®, C(O)OR®, OC(O)R®, OC(O)NR®R¥, NR®R%, NR“C(O)R",
NRPC(O)NR®R¥, NRPC(O)OR®, C(=NR®)NR®R®, NR*C(=NR®)NR®RY,
S(O)R", S(O)NR*RY, S(0),R", NR¥S(0),R*, NR**S(0),NR*R, va S(0),NR¥R%,
trong d6 Cy alkyl, C3 xycloalkyl, heteroxycloalkyl c6 4 d&én 7 canh, Ce. aryl, va
heteroaryl ¢6 5 dén 6 canh nay tily y dugc thé bing 1, 2, hodc 3 phin tir thé déc lap
dugc chon tir halo, CN, OR™, SR*, C(O)R", C(O)NR*R¥, C(0)OR®, OC(O)R",
OC(O)NR*R¥, NR®R%, NR®C(O)R*, NR®C(O)NR®RY, NRC(O)OR™,
C(ENR®NRURY,  NR®C(=NR®)NR*R¥, S(O)R, S(O)NR®R®, S(0O),R",
NR®S(0),R", NR®S(0),NR*R%, va S(0),NR*R%;

hoic R va R* bit ky cing vé6i nguyén tir N ma chiing gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2, hodc 3 ph?m tir thé doc
1ap duge chon tir Cy alkyl, C;.; xycloalkyl, heteroxycloalkyl c6 4 d&n 7 canh, Cs.10
aryl, heteroaryl c6 5 dén 6 canh, Cj4 haloalkyl, halo, CN, OR®, SR*, C(O)R",
C(O)NR*R®, C(O)OR®, OC(O)R®, OC(O)NR®R¥, NR®R%, NR®C(O)RY,
NR®C(O)NR*R®, NR®C(0)OR®™, C(=NR®)NR®R%, NR®C(=NR®)NR¥R%,
S(0)R", S(O)NR*R¥, S(0),R", NR®S(0),R", NR®S(0),NR*R%, va S(0),NR*R%,
trong d6 C, alkyl, C3; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
heteroaryl ¢6 5 dén 6 canh nay tily v dwoc thé bang 1, 2, hoic 3 phan tir thé doc lap
dugc chon tir halo, CN, OR®, SR*, C(O)R", C(O)NR*R%, C(0)OR™, OC(O)R",
OC(O)NR¥R%, NRYR% NR®C(O)R™, NR®C(O)NR®RY, NR*C(O)OR®,
C(=NR®)NR*R®, NRUC(=NR®)NR®R®, S(O)R*, S(O)NR®R¥, S(O),RY,
NR®S(0),R", NR®S(0),NR*R%, va S(0),NR*R%;

hodc R® va R® bét ky cing vé&i nguyén tir N ma chiing gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tly ¥ dugc thé bang 1, 2, hodc 3 phén tir thé doc
18p duoc chon tir Cy4 alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.1o
aryl, heteroaryl ¢6 5 dén 6 canh, C,¢ haloalkyl, halo, CN, OR®, SR%, C(O)R",
C(O)NR®RY, C(0)OR®, OC(O)R, OC(O)NR®R%, NR®R%, NR*C(O)R,
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NR®C(O)NR®R®, NR®C(0)OR®, C(=NR®)NR®R%, NR®C(=NR®)NR*R%,
S(O)R", S(O)NRR®, S(0),R”, NR®S(0),R*®, NR*S(0),NR*R%, va S(0),NR*R%,
trong d6 C, alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cqg o aryl, va
heteroaryl c6 5 dén 6 canh nay tity y duoc thé bang 1, 2, hoic 3 phin tir thé doc lap
dugc chon tir halo, CN, OR, SR*, C(O)R™, C(O)NR®R%, C(O)OR*®, OC(O)R,
OC(O)NR®R®, NR%R%, NR®C(O)R™, NR®C(O)NR®R%*, NR®C(0)OR¥,
C(=ENR®)NRUR%, NR®C(=NR®)NR*R%®, S(O)R®, S(O)NR®R%¥, S(O),R",
NR®S(0),R”, NR®S(0),NR*R%, va S(0),NR*R%;

mdi R%, R”, R? R, R%, va R®® doc 1ap dugc chon tir H, C;4alkyl, CN, OR?,
SR, S(0),R", C(O)R", S(0),NR®R®, va C(O)NR*R;

mdi R*, R, R®, va R% doc 1ap dugc chon tir H, Cy4 alkyl, C;.4 haloalkyl, Cp.
alkenyl, va C,4 alkynyl, trong d6 C,4 alkyl, C,4 alkenyl, va C,4 alkynyl, tuy y duoc
thé bang 1, 2, hodc 3 phén tir thé doc 14p dugc chon tir OH, CN, amino, halo, Cy4
alkyl, C;4 alkoxy, Ci4 alkylthio, C;4 alkylamino, di(C;.4 alkyl)amino, C;.4 haloalkyl,
va C;4 haloalkoxy;

hodc R* va R% bt ky cing véi nguyén tir N ma ching gén véo tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1,2, hodc 3 ph?ln tir thé doc
lap dugc chon tr OH, CN, amino, halo, C, alkyl, C,4 alkoxy, C,4 alkylthio, C;4
alkylamino, di(C4alkyl)amino, C;_4haloalkyl, va C,4haloalkoxy; va

mdi nhém R* doc 1ap duoc chon tir H, C;4alkyl, va CN.

Séang ché dé xuét chit &rc ché FGFR c6 cong thic I:

R4
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0
R! )L
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e

-12-



24850

hodc mubi duoc dung cta nd, trong do:
W 1a NR®, O, hoac CR'R'!;
R' 14 Cy alkyl, Cy. haloalkyl, hogic Cs; xycloalkyl;

R% R’, va R’ ddc 1ap duoc chon tir H, halo, Cy.¢ alkyl, C,.6 alkenyl, C,. alkynyl,
C\.¢ haloalkyl, xyclopropyl, CN, OR? SR? C(O)R’, C(O)NRR?, C(O)OR? OC(O)R®,
OC(O)NRRY, NR°RY, NRC(O)R”, NR°C(0)OR?, NR°C(O)NR°R¢, C(=NR®)R®,
C(=ENRYONRRY, NRC(=ENRYONRRY, NRS(O)R®, NR°S(O),R°, NR°S(0),NRR’,
S(O)R®, S(O)NRRY, S(O),R®, va S(O),NRRY,;

R* 13 H, halo, Ci¢ alkyl, Cy¢ alkenyl, C,¢ alkynyl, C,¢ haloalkyl, Cs,
xycloalkyl, heteroxycloalkyl c6 4 &én 7 canh, CN, OR*, SR*, C(O)R"!, C(O)NR®'RY!,
C(O)OR™, OC(O)R", OC(O)NR“RY, NR“R%¥, NR®C(O)R", NR°'C(O)OR?,
NRYC(ONRYRY,  CENRDRY,  CENRHNRURY,  NROUC(ENREHNRORY,
NR'S(0)R", NR*'S(0),R"!, NR*'S(0),NR”R%, S(O)R”, S(O)NR'RY, S(O),R", va
S(O)ZNRclel; trong d6 ting nhom C, alkyl, C,4 alkenyl, C,¢ alkynyl, Cs;
xycloalkyl, va heteroxycloalkyl c6 4 dn 7 canh nay tuy v dugc thé bang 1, 2, hodc 3
phén tir thé doc lap duoc chon tir halo, C,4 alkyl, C,¢ alkenyl, C,¢ alkynyl, C;
haloalkyl, CN, NO,, OR*, SR*, C(O)R", C(O)NRR¥, C(0)OR*, OC(O)R",
OC(O)NRRY, C(=NR)NRR", NR'C(=NR)NRR%, NR“R¥, NR°'C(O)R’,
NRC(0)ORY, NR®'C(O)NR'RY, NR*'S(O)R!, NR'S(0),R", NR°'S(0),NR*'R,
S(O)R®, S(O)NR® R, S(0),R", va S(0),NR*'R%;

R%1a H, halo, C 1.6 alkyl, Cy6 alkenyl, C,¢ alkynyl, C;4 haloalkyl, C4 jgaryl, Cs.
10 Xycloalkyl, heteroaryl c¢6 5 dén 10 canh, heteroxycloalkyl c6 4 d&n 10 canh, CN,
NO,, OR®, SR%, C(O)R"™, C(O)NR“R®, C(0)OR¥, OC(O)R®, OC(O)NR“R%,
NRZR%, ~ NRZC(O)R™, NRZC(0O)OR®, NRZC(ONR“R¥, C(=NR®RY,
CENRHNRZRE, NRZC(ENRHNRZRY,  NR¥S(O)R™,  NRZS(0),R%,
NR%S(0),NR“R®, S(O)R™, S(O)NR“R®, S(0)%R™, hoic S(O),NR?R%; trong d6
tung nhém Cy.4 alkyl, C,.4 alkenyl, C,.¢ alkynyl, Ce.1oaryl, Cs.jo xycloalkyl, heteroaryl
c6 5 dén 10 canh, va heteroxycloalkyl c6 4 d&n 10 canh nay tiy y duoc thé bang 1, 2,
3, 4, hodc 5 phan tir thé doc 14p duoc chon tir R%;

trong d6 R®khong 1a H khi W 1a NR®;
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m&i R* ddc 1ap dugc chon tir Cy', halo, Cy alkyl, C,.¢ alkenyl, C, alkynyl,
C. haloalkyl, CN, NO,, OR?, SR?, C(O)R"™, C(O)NR*R®, C(0)OR?, OC(O)RY,
OC(O)NR?R%, C(=NR*)NR“R¥, NRZC(=NR)NR“R¥, NR“R¥Z, NRZC(O)RY,
NR“C(0)OR?, NRZC(O)NR“R®, NRZS(0)R™, NR“S(0),R™, NR*2S(0),NR“’R%,
S(0)RY, S(O)NRPR%, S(0),R™, va S(0),NR“R®, trong d6 timg nhém C, alkyl, Cy.
s alkenyl, va Cy4 alkynyl nay tiy y dugc thé bing 1, 2, hodc 3 phan tir thé doc lap
dugc chon tir Cy', halo, CN, NO,, OR?, SR?, C(0)R™, C(O)NR“R%, C(O)ORZ,
OC(O)R™, OC(O)NR“R®Z, C(=NR)NRZRZ NRZC(=NRHNR“RY?, NRZRYZ,
NRZC(0)RY, NR®C(0)OR?, NRZC(O)NRZR®, NRZS(0)R", NR®S(0),R", NR*>
S(0),NR®R%, S(0)RY, S(O)NR*R%, S(0),R", va S(0),NR’R%,

mdi R7 va R® doc lap dugce chon tir H, C, alkyl, C,4 alkenyl, Cy¢ alkynyl, -
C(O)R?, S(O)R?, S(0),R", Cq.1p aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl cé tir 4 dén 10 canh, Cg.o aryl-C,4 alkyl, Cs.j9 xycloalkyl-C;4 alkyl,
(heteroaryl ¢6 5 dén 10 canh)-C;4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10 canh)-C;4
alkyl, trong d6 timg nhém C;¢ alkyl, C,6 alkenyl, C,¢ alkynyl, Cqyq aryl, Cs.io
xycloalkyl, heteroaryl c¢6 5 d&n 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cg.1oaryl-
Ci4 alkyl, Cs.9 xycloalkyl-C4 alkyl, (heteroaryl cé 5 dén 10 canh)-C;4 alkyl, va
(heteroxycloalkyl co6 4 dén 10 canh)-C 4 alkyl nay tiy y duoc thé béng 1,2, 3, 4, hoic
5 phan tir thé doc 1ap dugc chon tir R™;

mdi R™ doc lap dugc chon tur Cyz, halo, C, alkyl, C,¢ alkenyl, C,¢4 alkynyl,
C. haloalkyl, CN, NO,, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR®, OC(O)R”,
OC(O)NR®R®, C(=NR®)NR®R®, NR®C(=NR®)NR®R®, NR“R®, NR®C(0)RY,
NR®C(0)OR®, NREC(0)NRPR®, NR¥S(0)R™, NR®S(0),R®, NR®S(0),NR“R®,
S(0)R™, S(O)NR®R®, S(0),R™, va S(O),NR®R®, trong d6 timg nhém C, alkyl, C,.
¢ alkenyl, va C,4 alkynyl nay tuy y duogc thé bﬁng 1, 2, hoac 3 phﬁn tr thé doc lap
dugc chon tir Cy?, halo, CN, NO,, OR®, SR®, C(O)R", C(O)NR®R®, C(0)OR?,
OC(O)R”, OC(O)NR®R®, CENRP)NRPR®, NRPC(ENRDNRER®, NRPR®E,
NR®C(0)R™, NR®C(0)OR®, NR®C(O)NRZR®, NR®S(0)R", NR®S(0),R?, NR*
S(0),NR®R®, S(O)RY, S(O)NR®R®, S(0),R™, va S(0),NR“R%;

R’ 1a H, C;¢ alkyl, C,¢ alkenyl, C,¢ alkynyl, C¢,o aryl, Cs.;o xycloalkyl,
heteroaryl c¢6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cg.10 aryl-C,4 alkyl,

-14-



24850

Cs.0 xycloalkyl-C 4 alkyl, (heteroaryl c6 5 dén 10 canh)-C,4 alkyl, hoic
(heteroxycloalkyl c6 4 dén 10 canh)-Cy4 alkyl, trong d6 C, alkyl, C,.4 alkenyl, C,
alkynyl, Ce.jparyl, Cs.j9xycloalkyl, heteroaryl cé 5 dén 10 canh, heteroxycloalkyl nay
c6 4 dén 10 canh, Cq.garyl-C 4 alkyl, Cs.5oxycloalkyl-Cy4alkyl, (heteroaryl c6 5 dén
10 canh)-Cj4alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C;4 alkyl ting nhom tuy y
dugc thé biang 1, 2, 3, 4, hodic 5 phin tir thé doc 1ap duge chon tir R,

mdi R™ ddc 14p duge chon tir Cy®, halo, C, alkyl, . alkenyl, C, alkynyl,
Ci haloalkyl, CN, NO,, OR*, SR¥, C(O)R™, C(O)NR*R¥, C(0)OR*, OC(O)R™,
OC(O)NR“R*, C(=NR")NR“R*, NR*C(=NR*“)NR“R%*, NR*R%, NR*C(O)R™,
NR*C(0)OR*™, NR*C(O)NR*R*, NR¥S(0)R™, NR*S(0),R*, NR*S(0),NR*R%,
S(O)R™, S(O)NR**R¥, S(0),R, va S(0),NR*R¥, trong d6 timg nhém C, alkyl, C,.
6 alkenyl, va Cy alkynyl nay tily y dugc thé bang 1, 2, hoc 3 phin tir thé doc lap
dugc chon tir Cy’, halo, CN, NO,, OR¥, SR* C(O)R™, C(O)NR*R*, C(0)OR¥,
OC(O)R™, OC(O)NR“R¥, C(E=NR*“)NR®R¥, NRYC(=NR*“)NR*R%* NR%“R¥
NR“C(O)R™, NR¥C(O)OR*, NR¥C(O)NR“R¥, NR™S(O)R™ NR™S(O),R™
NR**S(0),NR“R%, S(O)R™, S(O)NR*R¥, S(0),R*, va S(O),NR“R%;

mdi R'" va R ddc 1ap duge chon tir H, Cy.¢ alkyl, C, alkenyl, C, alkynyl, C,.
¢ haloalkyl, Ce_joaryl, C;.j9 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl
c6 4 dén 10 canh, CN, NO, OR™, SR* C(O)R™, C(ONR“R¥, C(0)OR¥,
OC(O)R™,  OC(ONR“R¥,  NR®R¥, ~ NR¥C(O)R™  NR®™C(0)OR¥
NR¥C(O)NR¥R¥,  C(=NR*HR™, ~CENRHNRUR®,  NR¥C(=NR*)NR®R¥,
NR¥S(0)R™, NR*S(0),R™, NR*S(0),NR*R*, S(O)R™, S(O)NR“R¥, S(0),R", va
S(0),NR*R*; trong d6 timg nhém C,4 alkyl, Cy.¢ alkenyl, C.¢ alkynyl, Cg.1oaryl, Cs.
10 xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl ¢6 4 dén 10 canh nay
tity y duoc thé bang 1, 2, 3, 4, hodc 5 phan tir thé doc 14p duge chon tr R1%;

mdi R'® doc 1ap duge chon tir Cy?, halo, C, alkyl, Cy. alkenyl, Cy alkynyl,
Ci haloalkyl, CN, NO,, OR*, SR*, C(O)R", C(O)NR“R*, C(0)OR*, OC(O)R™,
OC(O)NR™R¥, C(=NR*)NR*R*, NR®C(=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(0),R™, va S(O),NR*R¥, trong d6 timg nhém C, alkyl, C,.
¢ alkenyl, va Cp alkynyl ndy tiy y dugc thé bang 1, 2, hodc 3 phin tir thé doc lap
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duge chon tir Cy?, halo, CN, NO,, OR™, SR* C(O)R™, C(O)NR*R¥, C(0)OR*,
OC(O)R™, OC(O)NR*R*¥, C(=NR*“)NR“R%, NR“C(=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(0),R™, va S(0),NR*R%;

hoac R' va R" cing véi nguyén tir cacbon ma ching gin vao tao ra nhém
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c¢é 4, 5, 6, hoic 7
canh, mdi nhém tly y dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir
Cy’, Cis alkyl, C.¢ haloalkyl, halo, CN, OR* SR™, C(O)R™ C(O)NR“R%,
C(0)OR™, OC(O)R™, OC(O)NR¥R*¥, NR*R%*, NR®C(O)RY, NR*C(O)NR*R%,
NR®C(O)OR¥, C(=NR“)NR“R¥, NR®“C(=NR*“)NR“R¥, S(O)R™, S(O)NR“R¥,
S(O),R™, NR™S(0),R™, NR*S(0),NR*R*, va S(0),NR*R¥, trong d6 C alkyl ndu
trén ty y dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duoc chon tir Cy’, halo, CN,
OR™, SR*, C(O)R™, C(O)NR*R¥, C(0)OR*, OC(O)R™, OC(O)NR*R¥, NR¥R%,
NR“C(0)R™, NR*C(O)NR¥R%, NR*C(0)OR™, C(=NR*)NR*R%*,
NR¥C(ENRYNRMRY,  S(O)RY,  S(ONR™R¥,  S(O),R™, ~ NR™S(O),R™
NR“S(0),NR“R%*, va S(O),NR*R%;

mdi R* doc lap dugc chon tir H, Cyp4 alkyl, Ce.yq aryl, Cs.jo xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c¢6 4 dén 10 canh, Ce.10 aryl-C, 4 alkyl,
Cs.0 xycloalkyl-Ci4 alkyl, (heteroaryl c¢6 5 dén 10 canh)-Cy4 alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C;4 alkyl, trong dé timg nhém C;4 alkyl, Cqg.1o
aryl, Cs.19 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh,
Ce.10 aryl-Cy4 alkyl, C;_j9 xycloalkyl-C,4 alkyl, (heteroaryl c¢6 5 dén 10 canh)-Ci4
alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C,4alkyl nay tdy ¥ dugc thé bing 1, 2,
hoic 3 phén tir thé doc l4p dwoc chon tir R7%;

Cyl, Cy2, va Cy3 doc 1ap duge chon tir C.yp aryl, Cs_jpxycloalkyl, heteroaryl c6
5 dn 10 canh, va heteroxycloalkyl c6 4 dén 10 canh, m3i nhém trong s cac nhém
nay tuy y dugc thé béng 1,2, 3,4, hodc 5 phén tir thé doc 1ap duoc chon tir halo, C;4
alkyl, C,. alkenyl, Cy¢ alkynyl, Ci¢ haloalkyl, Cq.jgaryl, C;.9 xycloalkyl, heteroaryl
c6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, CN, NO,, OR®, SR®, C(O)R",
C(O)NR*R®, C(O)OR®, OC(O)RY, OC(O)NR®R®, NR®R®, NR®C(O)RY,
NR®C(0)OR?, NR®C(O)NR®R®, C(=ENRPRY, C(=NR®)NR“R®,
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NR®C(=NR®)NR“R¥, NR“S(0)R", NRS(0),R”, NR*S(0),NR“R%¥, S(O)R", S-
(O)NRZR®, S(0),RY, vi S(0),NR®R®; trong d6 timg nhém Cy4 alkyl, Cy alkenyl,
Ca alkynyl, Ceo aryl, Csjo xycloalkyl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl ¢6 tir 4 dén 10 canh nay tily v duoc thé bing 1, 2, 3, 4, hodc 5 phin tir
thé doc 1ap dugc chon tir halo, C;¢ alkyl, Cy.6 alkenyl, C,¢ alkynyl, C,. haloalkyl, CN,
NO,, OR®, SR®, C(O)RY, C(O)NR®R¥, C(O)OR®, OC(O)R”, OC(O)NR®R®,
C(=NR”)NRR®, NRC(=NR®)NR“R®, NR“R¥ NR®C(0O)R*, NR®C(O)OR?,
NR®C(O)NR®R®, NRTS(O)R™, NR?S(0),RY, NR®S(0),NR®R¥, S(O)RY,
S(O)NR®R®, S(0),R”, va S(0),NR®R%;

mdi R, R R°, va RY doc lap duoc chon tir H, C alkyl, Cy4 haloalkyl, C,4
alkenyl, C,¢ alkynyl, va xyclopropyl, trong d6 C; alkyl, C,4 alkenyl, C,¢ alkynyl, va
xyclopropyl nay tlly ¥ dwgc thé bang 1, 2, hodc 3 phan tir thé doc 14p duoc chon tir C; 4
alkyl, C;4 haloalkyl, halo, CN, OR¥, SR*, C(O)R®, C(O)NR®R%, C(O)OR®,
OC(O)R™,  OC(O)NR®R%,  NR®R%,  NR®C(O)R®, NR®C(O)NRYRY,
NR®C(O)OR™, C(=NR®)NR®R¥, NR®C(=NR®)NR*R%*, S(O)R®, S(O)NR*R%,
S(0),R", NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R;

mai Ral’ RbI’ Rcl, Rdl’ Ra2’ sz, R°2, Rd2’ Ra3’ Rb3’ Rc3, Rd3’ Ra4’ Rb4’ Rc4, va Rd4’
R®, R”, R®, va R® doc lap dugc chon tir H, C, alkyl, C,_4haloalkyl, C,. alkenyl, C,.
s alkynyl, Cqjgaryl, Cs.oxycloalkyl, heteroaryl ¢c6 5 dén 10 canh, heteroxycloalkyl c6
4 dén 10 canh, Cg.j9aryl-C 4alkyl, Cs.;oxycloalkyl-C,4alkyl, (heteroaryl c6 5 dén 10
canh)-C 4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10 canh)-C, alkyl, trong d6 Cy,
alkyl, C,¢ alkenyl, Cy4 alkynyl, Cg.io aryl, Cs.jo Xycloalkyl, heteroaryl ¢c6 5 dén 10
canh, heteroxycloalkyl cé 4 dén 10 canh, Cg.9 aryl-Cy4 alkyl, Cj.;9 xycloalkyl-C;4
alkyl, (heteroaryl ¢ 5 dén 10 canh)-C,_4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-
C4alkyl nay tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5 phin tir thé doc 14p duge chon tir
Ci4 alkyl, C4 haloalkyl, halo, CN, OR®, SR*, C(O)R, C(O)NR®R%, C(O)OR®,
OC(O)R", OC(O)NR*R, NR®R%, NR*C(0)R", NR®C(0)NR®R*, NR*C(O)OR-
% C(=NR®)NR®R%, NRPC(E=NREONRURY, S(O)RY, S(O)NR®RY, S(0),RY,
NR*S(0),R*, NR®S(0),NR®R®, va S(0),NR*R%;

hodc R° va RY bat ky cung v6i nguyén tt N ma ching gén vao tao ra nhom

heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bﬁng 1, 2, hodc 3 phén tir thé
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doc 1ap dugce chon tir Cy4 alkyl, C3.;xycloalkyl, heteroxycloalkyl ¢6 4 dén 7 canh, Cg.
10 aryl, heteroaryl ¢6 5 dén 6 canh, C. haloalkyl, halo, CN, OR®, SR, C(O)R,
C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR®R%, NR®RY NR*C(O)R,
NR®C(O)NR®R®, NR®C(O)OR®, C(=NR®)NR®R%, NRUC(=NR®)NR*R,
S(0)R", S(O)NR*R%, S(0),R, NR®S(0),R", NR®S(0),NR*R¥, va S(0),NR®R,
trong d6 Cy. alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cgo aryl, va
heteroaryl c6 5 dén 6 canh nay tiy y dugc thé bing 1, 2, hodc 3 phin tir thé doc lap
duoc chon tir halo, CN, OR*, SR®, C(O)R™, C(O)NR*R%, C(O)OR*, OC(O)R", O-
C(O)NR®RY, NRYRY*, NR¥C(O)R®, NR®C(O)NR®R%®, NR®C(O)OR%,
C(ENRNRPRY,  NRUC(=NR®)NR®R¥, S(O)R®, S(O)NR*R%¥, S(0),R,
NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R%;

hoac R°! va R bét ky cling v&i nguyén tir N ma ching gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1, 2, hoac 3 ph'?m tir thé doc
18p duge chon tir Cy4 alkyl, Cs xycloalkyl, heteroxycloalkyl c¢6 4 dén 7 canh, Ce.io
aryl, heteroaryl ¢6 5 dén 6 canh, Cj. haloalkyl, halo, CN, OR™, SR®, C(O)R",
C(O)NR*R%, C(O)OR®™, OC(O)R™, OC(O)NR®R%, NR®UR%, NR®C(O)R,
NRPC(O)NRPRY, NR®C(0)OR¥, C(=NR®)NR®R%, NR®C(=NR*)NR* R,
S(0)R", S(O)NR“R%, S(0),R*, NR*S(0),R", NRS(0),NR*R%, va S(0),NR*R,
trong d6 C; alkyl, Cs.; xycloalkyl, heteroxycloalkyl cé 4 dén 7 canh, Ce.10 aryl, va
heteroaryl ¢6 5 dén 6 canh nay tuy y duoc thé béng 1, 2, hoic 3 phan tir thé doc lap
dugc chon tir halo, CN, OR®, SR®, C(O)R", C(O)NR®R%, C(O)OR®, OC(O)R,
OC(O)NR®R%®, NR®R¥*, NRPC(O)R®, NR®C(O)NR®R®, NR*C(0)OR¥,
C(=NRNRURY,  NREC(=NR®)NR®R¥, S(O)R", S(ONR®R¥, S(0),R",
NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R%;

hodc R va R bt ky cting v6i nguyén tir N ma ching gin vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y dwoc thé bang 1, 2, hodc 3 phén tir thé doc
1ap duge chon tir Cy¢ alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dn 7 canh, Cq o
aryl, va heteroaryl c6 5 dén 6 canh, C, haloalkyl, halo, CN, OR®, SR*, C(O)R,
C(O)NR®RY, C(O)OR®, OC(O)RY, OC(O)NR¥R%®, NR¥R%, NR®C(O)R",
NR®C(O)NR®R®, NR®C(O)OR®, C(E=NR®NRPRY, NR®C(=NR®)NR®R%,
S(O)R", S(O)NR*R¥, S(0),R", NR®S(0),R", NR®S(0),NR*R%, va S(O),NR®R%,
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trong d6 C, alkyl, C;7 xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
heteroaryl ¢6 5 dén 6 canh nay tlly y dugc thé bing 1, 2, hodc 3 phan tir thé doc 1ap
dugc chon tir halo, CN, OR™, SR®, C(O)R*, C(O)NR®R¥, C(O)OR%, OC(O)R,
OC(O)NR®R®, NR®R%, NRPC(O)R™, NR®C(O)NR®R¥, NR®C(0)OR¥,
C(=NR®)NRURY, NR®UC(=NR®)NR®R%*, S(O)R", S(O)NR®R¥, S(O),R,
NR*S(0),R", NR*S(0),NR*R%, va S(0),NR®R%;

hoic R® va R® bt ky cling véi nguyén tir N ma ching gén vio tao ra nhém he-
teroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tity ¥ dugc thé bang 1, 2, hodc 3 phn tir thé doc
13p duoc chon tir Cy¢ alkyl, Cj.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.
aryl, heteroaryl c6 5 dén 6 canh, C, ¢ haloalkyl, halo, CN, OR®, SR*, C(O)R",
C(O)NR*R®, C(O)OR™, OC(O)R™, OC(O)NR®R¥, NR®R% NR%C(O)R",
NR®C(O)NR®R®, NR®C(O)OR®, C(=NR®)NR®RY NR®C(=NR*)NR*R%,
S(O)R, S(O)NR*R®, S(0),R", NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R%,
trong d6 C, alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cé.10 aryl, va
heteroaryl c¢6 5 dén 6 canh nay tiy y duoc thé bang 1, 2, hoc 3 phin tir thé doc lap
duge chon tir halo, CN, OR™, SR®, C(O)R", C(O)NR®R%, C(0)OR*, OC(O)R,
OC(O)NR®R%, NRYURY, NRPUC(O)R™, NR®C(O)NR®R%®, NR®C(O)OR¥,
C(ENRONR®RY,  NRPC(=NR®)NR®R®, S(O)R®, S(ONR®R¥, S(0),R,
NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R%;

hodc R* va R* bét ky cling v6i nguyén tir N ma chiing gén vao tao ra nhom he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bﬁng 1,2, hodc 3 phén tir thé doc
1ap dugc chon tir Cy¢ alkyl, C;.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce-10
aryl, heteroaryl c6 5 dén 6 canh, C . haloalkyl, halo, CN, OR®, SR™, C(O)R,
C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR®R%, NR®RY, NR*“C(O)R",
NR®C(O)NR®R®, NR®C(0)OR¥, C(=NR®)NR®R%, NR®C(=NR*)NR*R,
S(0)R", S(O)NR*R®, S(0),R", NR*S(0),R", NR*®S(0),NR*R%, va S(0),NR®R%,
trong d6 Cy¢ alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ceo aryl, va
heteroaryl ¢6 5 dén 6 canh nay tily y dugc thé bing 1, 2, hodc 3 phén tir thé doc lap
duoce chon tir halo, CN, OR*, SR*, C(O)R*, C(O)NR“R%*, C(O)OR®, OC(O)RY,
OC(O)NR®R®, NR“R%, NR®C(O)R", NR®C(O)NR®R%, NR®C(0)OR%,
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C(=NR®)NR®RY, NR®C(=NR®)NR*R®, S(O)R®, S(O)NR®R¥, S(O),R",
NR®S(0),R, NR®S(0),NR*R%, va S(0),NR*R%;

hozc R® va R® bét ky cling véi nguyén tir N ma ching gén vao tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tlly y dugc thé bang 1, 2, hodc 3 phan tir thé doc
18p dugc chon tir Cy6 alkyl, C3; xycloalkyl, heteroxycloalkyl c¢6 4 dén 7 canh, Cs-10
aryl, heteroaryl c6 5 dén 6 canh, Cj¢ haloalkyl, halo, CN, OR*, SR*®, C(O)RY,
C(O)NR*R®, C(O)OR®, OC(O)R®, OC(O)NR®R%, NR®R%®, NR*C(O)R,
NR®C(O)NRPRY, NRPC(0)OR¥, C(ENRONRRY, NR*C(=NR*)NR*R%,
S(O)R™, S(O)NRR%, S(0),R*, NR®S(0),R", NR**S(0),NR¥R¥, va S(0),NR¥R%,
trong d6 Ci alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
heteroaryl cé 5 dén 6 canh nay tuy y dugc thé béng 1, 2, hoac 3 phe‘in tr thé doc lap
dugc chon tir halo, CN, OR*, SR*, C(O)R, C(O)NR*R%, C(0O)OR®, OC(O)R",
OC(O)NR®R%, NR®R®, NR®C(O)R®, NR®C(O)NR®R¥, NR®C(O)ORY,
C(=NR®)NR®R%, NR®C(=NR*)NR®R%*, S(O)RY, S(O)NR®R%, S(0),R,
NR®S(0),R", NR®S(0),NR®R%, va S(0),NR*R%;

mdi R%, R”, R®, R® , R, va R® dbc lap dugc chon tir H, Cy4alkyl, CN, OR,
SR, S(0),R", C(O)R", S(0),NR®R%, va C(O)NR*R®;

mdi R*, R”, R%, va R ddc 14p dugc chon tir H, Cy4 alkyl, Cy.4 haloalkyl, Cy4
alkenyl, va C,4 alkynyl, trong d6 C,4 alkyl, C,4 alkenyl, va C,4 alkynyl, nay tuy y
duoc thé bang 1, 2, hogic 3 phin tir thé doc 14p dwoc chon tir OH, CN, amino, halo, C,4
alkyl, C;.4 alkoxy, C,4 alkylthio, C,4 alkylamino, di(C;.4 alkyl)amino, C;.4 haloalkyl,
va C;4 haloalkoxy;

hodc R® va R% bét ky cing véi nguyén tir N ma chiing gén vio tao ra nhém he-
teroxycloalkyl c6 4, 5, 6, hodc 7 canh tlty y dugc thé bang 1, 2, hodc 3 phin tir thé doc
lap duoc chon tir OH, CN, amino, halo, Cy alkyl, C;4 alkoxy, C;.4 alkylthio, C;4
alkylamino, di(C;4 alkyl)amino, C,.4 haloalkyl, va C,4 haloalkoxy; va

mdi R doc 1ap duge chon tir H, C;4alkyl, va CN.

Theo mdt s6 phwong 4n, W 13 NR® hoac CR'R'.

Theo mét s§ phwong an, W 13 NR’.

Theo mét sb phwong 4n, R’ 1a C ¢ alkyl.
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Theo mdt sb phuong én, R’ 1a metyl.

Theo mot sb phuong an, R’la Ce.10aryl, C5_jpxycloalkyl, heteroaryl ¢6 5 dén 10
canh, heteroxycloalkyl ¢6 4 dén 10 canh, Cg o aryl-C,4 alkyl, C;.1o xycloalkyl-C;4
alkyl, (heteroaryl c¢6 5 dén 10 canh)-C4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10
canh)-Cy_4alkyl, trong d6 timg nhém Cq 1o aryl, Cs.jxycloalkyl, heteroaryl ¢6 5 dén 10
canh, heteroxycloalkyl ¢6 4 dn 10 canh, Cq o aryl-C;.4 alkyl, Cs.19 xycloalkyl-C;4
alkyl, (heteroaryl c6 5 d&n 10 canh)-C,4alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-
Ci4alkyl ndy tily ¥ dugc thé bing 1, 2, 3, 4, hodc 5 phin tir thé doc 1ap dugce chon tir
R*.

Theo mét ) phuong an, R’la Ce.10aryl, Cs.joxycloalkyl, heteroaryl c6 5 dén 10
canh, Cq.yg aryl-C;4 alkyl, Cs. xycloalkyl-C;4 alkyl, hodc (heteroaryl c6 5 dén 10
canh)-Cy4alkyl, trong d6 timg nhém Cq.jg aryl, Cs.jxycloalkyl, heteroaryl ¢6 5 dén 10
canh, Ce.1o aryl-Ci4alkyl, Cs.i9xycloalkyl-C,4alkyl, va (heteroaryl c6 5 dén 10 canh)-
Ci4alkyl ndy tiy ¥ duoc thé bang 1 hodc 2 phén tir thé doc 14p duoc chon tir halo va
Ci4 alkyl.

Theo mét s& phuong 4n, R’ 14 phenyl, 2H-tetrazol-5-yl, benzyl, 1H-pyrazol-4-
ylmetyl, xyclopentyl, hodc xyclopropylmetyl, mdi nhém tity ¥ duoc thé béng 1 hodc 2
phén tir thé doc 1ap duge chon tir F va metyl.

Theo mdt sb phuong 4n, W 1a CR'R'.
- Theo mdt s6 phwong 4n, m&i R'” va R 1a C, ¢ alkyl.
Theo mét s6 phuong an, m3i R'® va R 1a metyl.

Theo mét s& phuong an, R' va R cung v&i nguyén tir cacbon ma ching gén
vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhém heteroxycloalkyl c6 4,
5, 6, hogic 7 canh, mdi nhém tity ¥ duge thé bang 1, 2, hogic 3 phén tir thé doc 14p duoc
chon tir Cy’, Cy alkyl, C.¢haloalkyl, halo, CN, OR*, SR*, C(O)R"™, C(O)NR*R¥,
C(0)OR¥, OC(O)R™, OC(O)NR®R¥, NR®R%¥, NR®C(O)R* NR*C(O)NR*R¥,
NR%C(O)OR, C(=NR*)NR“R%, NR“C(=NR“)NR“R¥, S(O)R™, S(O)NR*R¥,
S(0),R™, NR¥S(0),R™, NR*S(0),NR*R*, va S(0),NR*R¥, trong d6 C, alkyl néu
trén tlly y duoc thé bang 1, 2, hoic 3 phén tir thé doc 1ap duoc chon tir Cy®, halo, CN,
OR™, SR*, C(O)R™, C(O)NR*R¥, C(0)OR*, OC(0)R™, OC(O)NR*R%, NR*R¥,
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NR“C(0)R™, NR*C(O)NR“R¥, NRC(0)OR¥, C(=NR*)NR“R%¥, NR*C(=NR*}-
NR¥R%, S(O)R™, S(O)NR“R¥, S(O),R™, NR*S(0),R*, NR*“S(0),NR*R*, va
S(O),NR*R*.

Theo mét sb phuong 4n, R'® va R" cing v6i nguyén tir cacbon ma ching gin

vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh.

Theo mdt s6 phuong 4n, R' va R" cing v&i nguyén tir cacbon ma ching gin

vao tao ra nhom xyclopropyl.
Theo mét s6 phuong 4n, R' 1a metyl.
Theo mdt s& phuong én, R? 13 halo.
Theo mét s6 phuong 4n, R? 12 flo.
Theo mdt sb phuong 4n, R® 1a H.
Theo mét s6 phuong 4n, R* 1a OR™.
Theo mét s& phuong 4n, R* 1a metoxy.
Theo mdt s& phuong 4n, R’ 13 halo.
Theo mét s& phuong 4n, R’ 1a flo.
Theo mdt sb phuong 4n, R® 1a H.
Theo mét sb phuong 4n, R® 1a H va W 1a CR!°R!!.

Theo mot sb phuong an, R® 1a H, halo, Cis alkyl, Cy¢ alkenyl, Cq.q aryl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, CN, hoic OR™: trong
dé ting nhom C,¢ alkyl, C,¢ alkenyl, Cq.i aryl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl c6 4 dén 10 canh nay tiy y dugc thé bing 1, 2, 3, 4, hoic 5 phin tir
thé doc 1ap duge chon tir R®.

Theo mot s6 phuong an, R14 halo, Ci alkyl, C,6 alkenyl, Ce.jparyl, heteroaryl
¢4 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, CN, hodc OR¥; trong d6 ting
nhom C;4 alkyl, C,4 alkenyl, Cgjo aryl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl c6 tir 4 dén 10 canh nay tily y duoc thé bang 1, 2, 3, 4, hodc 5 phan tir
thé doc 14p duge chon tir R,
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Theo mot sb phuong an, R°1a Cig alkyl, C, alkenyl, C,¢ alkynyl, Cg 1o aryl,
Cs.10xycloalkyl, heteroaryl ¢6 5 dn 10 canh, heteroxycloalkyl ¢6 4 dén 10 canh, CN,
hogc OR™; trong d6 timg nhém C, alkyl, C,.¢ alkenyl, C, alkynyl, Cg.1oaryl, Cs.1
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh nay tuy
y dugc thé bang 1, 2, 3, 4, hodc 5 phin tir thé doc 1ap duge chon tir R%

Theo mot sb phuong an, R%14 halo, Ci alkyl, C,. alkenyl, phenyl, heteroaryl
¢6 5 dén 6 canh, heteroxycloalkyl c6 6 canh, CN, hoac OR%, trong d6 tirng nhém C ¢
alkyl, C,4 alkenyl, phenyl, heteroaryl c6 5 dén 6 canh, va heteroxycloalkyl ¢6 6 canh
ndy tlly y dugc thé bang 1, 2, 3, 4, hoic 5 phin tir thé doc 14p duoc chon tix R®.

Theo mdt s6 phuong an, R®1a Cy4 alkyl, C,.¢ alkenyl, phenyl, heteroaryl c6 5
dén 6 canh, heteroxycloalkyl c6 6 canh, CN, hodc ORaZ; trong do timg nhom C
alkyl, C, alkenyl, phenyl, heteroaryl c6 5 d&n 6 canh, va heteroxycloalkyl c6 6 canh
nay tiy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 phan tir thé doc 14p dwoc chon tir R®,

Theo mot ) phuong 4n, RS 1a clo, metyl, etyl, CN, etoxy, metoxyetoxy,
phenoxy, 2-(4-metylpiperazin-1-yl)etoxy, phenyl, 4-flophenyl, benzyl, phenyletyl, 2-
phenylvinyl, 3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-pyridyl, 1H-pyrazol-4-yl, 1-
metyl-1H-pyrazol-5-yl,  1-metyl-1H-pyrazol-4-yl, l-etyl-1H-pyrazol-4-yl, 1-(2-
hydroxyetyl)-1H-pyrazol-4-yl, hodc 1-(piperidin-4-yl)-1H-pyrazol-4-yl.

Theo mdt s6 phwong an, R°1a metyl, etyl, CN, etoxy, metoxyetoxy, phenoxy, 2-
(4-metylpiperazin-1-yl)etoxy, phenyl, 4-flophenyl, benzyl, phenetyl, 2-phenylvinyl,
3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-pyridyl, 1H-pyrazol-4-yl, 1-metyl-1H-
pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 1-etyl-1H-pyrazol-4-yl, 1-(2-hydroxyetyl)-1H-
pyrazol-4-yl, hodc 1-(piperidin-4-yl)-1H-pyrazol-4-yl.

Theo mot s6 phuong 4n, R®1a metyl.

Theo mdt sb phuong an, R®1a pyrazolyl tiy y dugc thé béang 1 hoic 2 phdn tir
thé doc 14p duoc chon tir R*.

Theo mét sb phuong 4n, R” va R® déc 1ap dugce chon tir H, Cy alkyl, -C(O)R?,
Ce.10 aryl, Cs.q9 xycloalkyl, heteroaryl cé 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10
canh, Cgjo aryl-C;4 alkyl, (heteroaryl c6 5 dén 10 canh)-C;4 alkyl, hoic
(heteroxycloalkyl c6 4 dén 10 canh)-C,4 alkyl, trong d6 tung nhom C,¢ alkyl, Cq.1g
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aryl, Cs.jo xycloalkyl, heteroaryl cé 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh,
(heteroaryl c6 5 dén 10 canh)-C;4alkyl, va (heteroxycloalkyl c6 4 d¢én 10 canh)-C,
alkyl ndy tlly ¥ duoc thé bang 1, 2, 3, 4, hoic 5 phén tir thé doc 14p duoc chon tir R

Theo mdt s6 phuong an, R’vaRr® doc lap dugc chon tir H, 2-hydroxypropyl, -
C(O)OCHs;, 3-flophenyl, xyclopropyl, xyclobutyl, 3,3-difloxyclobutyl, xyclopentyl,
xyclohexyl, 4-hydroxyxyclohexyl, metyl, 1-metyl-1H-pyrazol-4-yl, pyridin-3-yl, N-
metylpiperidin-4-yl, tetrahydro-2H-pyran-4-yl, tetrahydrofuran-3-yl, 1-phenyletyl, (1-
metyl-1H-pyrazol-4-yl)metyl, 2-morpholino-4-yletyl,  pyridin-2-ylmetyl, = N-
metylpiperazin-1-yletyl, va tetrahydrofuran-2-ylmetyl.

Theo mdt s6 phwong 4n, mot trong sb R’vaR®1aH.
Theo mdt s& phwong 4n, timg gbc R” va R® 1a H.

Theo mét sb phwong 4n, hop chét theo séang ché co cOng thirc la:

OCHj,
R5
)7\
H5CO N NR®
R2 R
/ ‘
N R’
N T/
RB
IIa.

Theo mét s& phuong 4n, khi hop chit c6 Cong thirc Ila, thi R? 13 halo.
Theo mét s phuong 4n, khi hop chit c6 Cong thirc Ila, thi R? 14 flo.
Theo mdt s& phuong an, khi hop chit c¢6 Cong thirc ITa, thi R’ 12 halo.
Theo mot s6 phuong 4n, khi hop chit c6 Cong thirc Ila, thi R® 14 flo.

Theo mdt s& phuong an, khi hop chit c6 Cong thirc Ila, thi R®14 halo, C, alkyl,
C,.¢ alkenyl, C,¢ alkynyl, Cq¢.jparyl, Cs.j9xycloalkyl, heteroaryl c6 5 dén 10 canh, het-
eroxycloalkyl c6 4 dén 10 canh, CN, hoic OR*; trong dd timg nhém C,4 alkyl, Cy
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alkenyl, Cy alkynyl, Cg.19 aryl, Cs.jo xycloalkyl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl c6 4 dén 10 canh nay tily y dugc thé bing 1, 2, 3, 4, hoic 5 phan tir
thé doc 1ap dugc chon tir R®.

Theo mét s6 phwong an, khi hop chét c6 Céng thirc Ila, thi R®1aC 4 alkyl, Cy4
alkenyl, C, alkynyl, Ce.jo aryl, Cs.j xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, CN, hoic OR®; trong d6 tung nhém C,¢ alkyl, Cy
alkenyl, Cy alkynyl, Cq.i9 aryl, Cs.;o Xycloalkyl, heteroaryl ¢ 5 dén 10 canh, va
heteroxycloalkyl c6 4 dén 10 canh nay tily y duoc thé bang 1, 2, 3, 4, hodc 5 phén tit

thé doc 1ap dugc chon tir R®.

Theo mt s6 phuong én, khi hop chit c6 Cong thirc Ila, thi R®13 halo, Cy.¢ alkyl,
C,.¢ alkenyl, phenyl, heteroaryl c6 5 dén 6 canh, heteroxycloalkyl ¢6 6 canh, CN, hoic
OR™; trong d6 ting nhém C alkyl, C,. alkenyl, phenyl, heteroaryl c6 5 dén 6 canh,
va heteroxycloalkyl ¢6 6 canh nay tiy y dugc thé bang 1, 2, 3, 4, hodc 5 phan tir thé

doc 1ap dwoc chon tir R%.

Theo mét s6 phuong an, khi hgp chét c6 Cong thirc ITa, thi R®1a C ¢ alkyl, Cyu
alkenyl, phenyl, heteroaryl c6 5 dén 6 canh, heteroxycloalkyl c6 6 canh, CN, hoic
OR™*; trong d6 timg nhom Cy6 alkyl, C,.¢ alkenyl, phenyl, heteroaryl ¢6 5 dén 6 canh,
va heteroxycloalkyl c6 6 canh ndy tlly ¥ dugc thé bang 1, 2, 3, 4, hodc 5 phan tir thé

doc 1ap duoc chon tir R,

Theo mét sb phuong 4n, khi hop chét ¢c6 Cong thirc ITa, thi R°1a clo, metyl,
etyl, CN, etoxy, metoxyetoxy, phenoxy, 2-(4-metylpiperazin-1-yl)etoxy, phenyl, 4-
flophenyl, benzyl, phenyletyl, 2-phenylvinyl, 3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-
pyridyl, 1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 1-etyl-
1H-pyrazol-4-yl, 1-(2-hydroxyetyl)-1H-pyrazol-4-yl, hodc 1-(piperidin-4-yl)-1H-
pyrazol-4-yl.

Theo mdt s6 phuong 4n, khi hop chit c6 Cong thirc Ila, thi R®1a metyl, etyl,
CN, etoxy, metoxyetoxy, phenoxy, 2-(4-metylpiperazin-1-yl)etoxy, phenyl, 4-
flophenyl, benzyl, phenetyl, 2-phenylvinyl, 3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-
pyridyl, 1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 1-etyl-
1H-pyrazol-4-yl, 1-(2-hydroxyetyl)-1H-pyrazol-4-yl, hodc 1-(piperidin-4-yl)-1H-
pyrazol-4-yl.
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Theo mét s6 phuong 4n, khi hop chét c6 Cong thirc ITa, thi R’ 1a Cy alkyl.
Theo mdt s6 phuong én, khi hop chét ¢6 Céng thirc Ila, thi R 1a metyl.

Theo mét s6 phwong 4n, hop chit theo sang ché c6 cong thuc IIb:

OCH,4
F
)(T\
H3CO N NR®
F R®
= |
N
N NH,
IIb.

Theo mét s& phuong 4n, khi hop cht c6 Céng thic IIb, thi R®1a halo, C
alkyl, C, alkenyl, Cq. aryl, Cj;j0 xycloalkyl, heferoaryl ¢6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, CN, hodc OR%; trong d6 timg nhém Cy4 alkyl, C,4
alkenyl, Ce.aryl, Cs.19xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl
c6 4 dn 10 canh nay tuy y duoc thé béng 1,2, 3, 4, hodc 5 phén tir thé doc lap duoc

chon tir R®,

Theo mot sb phuong 4n, khi hop chit c6 Cong thirc IIb, thi R°14C ¢ alkyl, Cy
alkenyl, Cy¢ alkynyl, Ce.o aryl, Cj.o xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, CN, hosic OR%; trong d6 timg nhom C; ¢ alkyl, Cy
alkenyl, Cy¢ alkynyl, Ce.19 aryl, Cs.o xycloalkyl, heteroaryl c¢6 5 dén 10 canh, va
heteroxycloalkyl c¢6 4 dén 10 canh ndy tlly ¥ dugc thé bang 1, 2, 3, 4, hodc 5 phan tir
thé doc 1ap duoc chon tir R,

Theo mot sb phuong an, khi hop chét c6 Cong thirc IIb, thi R®1a halo, C;4
alkyl, C,.¢ alkenyl, phenyl, heteroaryl c6 5 dén 6 canh, heteroxycloalkyl cé 6 canh,
CN, hoic OR®; trong d6 ting nhém C; alkyl, C,. alkenyl, phenyl, heteroaryl co 5
dén 6 canh, va heteroxycloalkyl ¢6 6 canh ndy tlly ¥ duoc thé bang 1, 2, 3, 4, hodc 5
phén tir thé doc 14p dugc chon tir R,

Theo mot s6 phuong 4n, khi hgp chét c6 Cong thirc IIb, thi R®1a Cy alkyl, Cp
alkenyl, phenyl, heteroaryl c6 5 dén 6 canh, heteroxycloalkyl ¢ 6 canh, CN, ho#c
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OR™; trong d6 timg nhém Cy4 alkyl, C,.¢ alkenyl, phenyl, heteroaryl c6 5 dén 6 canh,
va heteroxycloalkyl c6 6 canh nay tuy y dugc thé béng 1, 2, 3, 4, hodc 5 ph?ln tr thé

d6c 1ap duge chon tir R®

Theo mdt sb phuong 4n, khi hop chét c6 Cong thirc IIb, thi R®1a clo, metyl,
etyl, CN, etoxy, metoxyetoxy, phenoxy, 2-(4-metylpiperazin-1-yl)etoxy, phenyl, 4-
flophenyl, benzyl, phenyletyl, 2-phenylvinyl, 3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-
pyridyl, 1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 1-etyl-
1H-pyrazol-4-yl, 1-(2-hydroxyetyl)-1H-pyrazol-4-yl, hoac 1-(piperidin-4-yl)-1H-
pyrazol-4-yl. |

Theo mét s& phuong an, khi hop chit c6 Cong thirc IIb, thi R®1a metyl, etyl,
CN, etoxy, metoxyetoxy, phenoxy, 2-(4-metylpiperazin-1-yl)etoxy, phenyl, 4-
flophenyl, benzyl, phenetyl, 2-phenylvinyl, 3,6-dihydro-2H-pyran-4-yl, 3-pyridyl, 4-
pyridyl, 1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 1-etyl-
1H-pyrazol-4-yl, 1-(2-hydroxyetyl)-1H-pyrazol-4-yl, hodc 1-(piperidin-4-yl)-1H-
pyrazol-4-yl.

Theo mot s& phuong 4an, khi hop chét c6 Cong thirc IIb, thi R’ 1a C,¢ alkyl.

Theo mét s6 phuong an, khi hop chét c6 Cong thirc IIb, thi R’ 1a metyl.

Theo mdt s6 phuong an, hop chat theo sang ché c6 cong thirc I1la:

OCHs
R5
O
R10
H3CO N R11

R2 / RG

X R’
N ITJ/
RB
IIIa.

Theo mét s6 phuong 4n, khi hop chit ¢6 Cong thirc Ila, thi R? 13 halo.

Theo mdt s& phuong an, khi hop chéit c6 Cong thirc IIla, thi R? 12 flo.
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Theo mét s6 phuong 4n, khi hop chét c6 Cong thirc Illa, thi R® 14 halo.
Theo mét s§ phuong 4n, khi hop chét c6 Cong thic Ila, thi R® 1a flo.
Theo mét s& phuong 4n, khi hop chét c6 Cong thire Illa, thi R 1a H.

Theo mét s& phuong an, khi hgp chét c6 Cong thirc IIla, thi R'® va R déu 1a
C 1-6 alkyl

Theo mdt s6 phuong 4n, khi hop chét c6 Cong thuc Illa, thi R!® va R déu 1a
metyl.

Theo mét s6 phuong 4n, khi hop chét c6 Cong thic Illa, thi R va R" cing véi
nguyén tr cacbon ma chiing gén vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh
ho#c nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, mbi nhém tuy y duoc thé bﬁng 1,
2, hoic 3 phén ttr thé doc lap dugc chon tr Cy3, Ci alkyl, Cy¢haloalkyl, halo, CN,
OR™, SR*, C(O)R™, C(O)NR“R¥, C(0)OR¥, OC(O)R*, OC(O)NR*R¥, NR*R¥,
NR*C(O)R™, NR*“C(O)NR*“R¥, NR%C(0)OR¥, C(=NR*)NR*R%,
NR®C(=NR*)NR“R¥, S(O)R™, S(O)NR“R%*,  S(O)R*, NR*S(0),R™
NR*'S(0),NR*R%, va S(O),NR“R®, trong d6 C,.6 alkyl néu trén tity y duoc thé bing
1, 2, hodc 3 phan tir thé doc 1p duge chon tir Cy?, halo, CN, OR*, SR*, C(O)R™,
C(O)NR¥R¥, C(0)OR*, OC(O)R™, OC(O)NR¥R%, NR“R%, NR*C(O)R*, NR¥C(-
O)NR®R*, NR®C(0)OR™, CENR™NR¥RY*, NR¥C(=NRUNRURY, S(O)RY,
S(O)NR¥R%, S(0),R™, NR**S(0),R™, NR*S(0),NR*R%, va S(0),NR*R*,

Theo mdt s6 phuong 4n, khi hop chét c6 Cong thirc Illa, thi R' va R cing véi

nguyén tir cacbon ma chiing gin vao tao ra nhém xycloalkyl c6 3, 4, 5, 6 hoéc 7 canh.

Theo mét s6 phuong an, khi hop chét c6 Cong thirc IITa, thi R'® va R!! cung véi

nguyén tir cacbon ma chiing gén vao tao ra nhém xyclopropyl.

Theo mét s6 phuong 4n, khi hop chit c6 Cong thic Illa, thi mbi R7 va R® doc
lap dugce chon tir H, Cy4 alkyl, -C(O)RA, Ce.10 aryl, Cs.j9 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cq 10 aryl-C,4 alkyl, (heteroaryl c6 5
dén 10 canh)-C;4 alkyl, hoic (heteroxycloalkyl c6 4 dén 10 canh)-C4 alkyl, trong d6
ting nhom C;¢ alkyl, Cq.o aryl, Cs.0 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 4 dén 10 canh, (heteroaryl c6 5 dén 10 canh)-C,4 alkyl, va
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(heteroxycloalkyl ¢6 4 dén 10 canh)-C,4alkyl nay tily y duoc thé bing 1, 2, 3, 4, hoic
5 phan tir thé doc 1ap duoc chon tir R™.

Theo mot s6 phuong 4an, khi hop chét c6 Cong thirc Illa, thi mdi R’ va R® doc
lap duwoc chon tir H, 2-hydroxypropyl, -C(O)OCHs, 3-flophenyl, xyclopropyl,
xyclobutyl, 3,3-difloxyclobutyl, xyclopentyl, xyclohexyl, 4-hydroxyxyclohexyl, metyl,
1-metyl-1H-pyrazol-4-yl, pyridin-3-yl, N-metylpiperidin-4-yl, tetrahydro-2H-pyran-4-
yl, tetrahydrofuran-3-yl, 1-phenyletyl, (1-metyl-1H-pyrazol-4-yl)metyl, 2-morpholino-
4-yletyl, pyridin-2-ylmetyl, N-metylpiperazin-1-yletyl, va tetrahydrofuran-2-ylmetyl.

Theo mot sb phwong an, khi hop chét ¢6 Cong thirc Illa, thi mot trong s6 R” va
R*1a H.
Theo mdt s6 phwong 4n, khi hop chét c6 Cong thirc IIla, thi mdi R” va R® 1a H.

Theo mét sb phuong 4n, hop chét theo sang ché c6 cong thuc I1Ib:

OCHj,
F
o]
R10
H3CO N R11

F R®

Z

A

N NH,
IIIb.

Theo m6t s& phwong 4n, khi hop chét c6 Cong thuc IIIb, thi R® 1a H.

Theo mét s6 phwong 4n, khi hop chit c6 Céng thire IIIb, thi R va R déu 1a
C 1-6 alkyl

Theo mdt sb phuong 4n, khi hop chét c6 Cong thuc IITb, thi R' va R'! déu 1a
metyl.

Theo mét sb phuong an, khi hop chit c6 Cong thirc IIIb, thi R' va R!! cing 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, hodc 7 canh, mdi nhém tiy y dugc thé béng 1,
2, hodc 3 phén tir thé doc 1ap dwoc chon tir Cy?, Cy alkyl, C;.¢haloalkyl, halo, CN,
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OR™, SR*, C(O)RY, C(O)NR“R*, C(O)OR™, OC(O)R™, OC(O)NR*R¥, NR“R%,
NR*C(0)R™, NR“C(O)NR*“R%, NR*C(O)OR¥, C(=NR*)NR*“R%*,
NR¥C(=NR*)NR“R¥, S(O)R™, S(O)NR®R¥, S(O)R*™  NR%S(O)R™
NR*S(0),NR“R*, va S(0),NR*RY, trong d6 C,. alkyl néu trén tiry ¥ duge thé bing
1, 2, hodc 3 phan tir thé ddc 1ap duge chon tir Cy®, halo, CN, OR*, SR* C(O)R™,
C(O)NR“R¥, C(O)OR™, OC(O)R™, OC(O)NR¥R¥, NR“R%, NR“C(O)R™
NR®C(O)NR*R*, NR®C(0)OR*, C(=NR“)NR“R¥, NR¥C(=NR*)NR“R%,
S(O)R™, S(O)NR“R*, S(0),R™, NR*S(0),R", NR*S(0),NR“R¥, va S(0),NR*“R*,

Theo mdt s6 phuong an, khi hop chit c6 Cong thirc IIIb, thi R'® va R!! cing véi

nguyén tir cacbon ma chiing gén vo tao ra nhém xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh.

Theo mdt s6 phuong 4n, khi hop chit c6 Cong thirc IIIb, thi R’ va R!! cing véi

nguyén tir cacbon ma chiing gén vio tao ra nhém xyclopropyl.

Can phai hiéu thém ring mot s§ ddu hiu nhét dinh theo séng ché, ma dé r5
rang, dugc bdc 1 trong pham vi cdc phuong &n riéng biét, ciing c6 thé duge két hop
thanh mot phuong én. Nguoc lai, cdc ddu hidu khac nhau theo séng ché ma, dé ngin
gon, dd dugc bdc 19 trong pham vi clia mot phuong 4n, ciing ¢ thé duoc tach riéng

hoic két hop lai theo cach thich hop.

Trong ban mo ta ndy, cic phan tir thé ciia cac hop chét theo sang ché dugc boc
16 thanh nhém hoic trong cac khoang. Pugc du dinh cu thé r?mg sang ché bao gém
ting va moi tp hop con thanh vién clia cdc nhdm nay va cc khoang nay. Vi du, thuét
ngit “Ci.¢alkyl” cy thé nhim dé bdc 16 riéng metyl, etyl, C; alkyl, C4 alkyl, Cs alkyl,
va Cg alkyl.

Trong ban mé ta nay, cac nhén aryl, heteroaryl, xycloalkyl, va heteroxycloalkyl
khéc nhau duge bde 10. Trix khi c¢6 quy dinh khic, cic nhan nay c6 thé dugc gén vao
phén con lai ctia phan t&r & vi tri nhan bét ky tiy theo héa tri. Vi du, thudt ngit “nhén

pyridin” hodc “pyridinyl” c¢6 thé chi nhan pyridin-2-yl, pyridin-3-yl, hodc pyridin-4-yl.

Thuét ngit “cé n canh”, trong d6 n 13 sb nguyén, thuong thé hién sb luong
nguyén tir tao thanh nhan trong mét gbc, trong do6 sb lugng nguyén tir tao thanh nhan
14 n. Vi dy, piperidinyl 1a vi du v& nhan heteroxycloalkyl ¢ 6 canh, pyrazolyl 12 vi du
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vé nhan heteroaryl c6 5 canh, pyridyl 13 vi du vé nhin heteroaryl c6 6 canh, va 1,2,3,4-
tetrahydro-naphtalen 13 vi du vé nhém xycloalkyl ¢6 10 canh.

D4i v6i cac hop chit theo séang ché, trong d6 mot bién xuét hién nhiu hon mot
14n, thi m&i bién nay c6 thé 1a gbc khéc nhau doc 18p duge chon tir nhém xac dinh bién
d6. Vi du, khi c4u tric dugc md ta ¢6 hai nhém R ma déng thoi c6 mét trong cing mot
hop chét, thi hai nhém R nay c6 thé 14 cac gbc khac nhau doc 1ap duoce chon tir nhém
xac dinh cho R.

Thuat ngit “tly y duoc thé” dugc ding trong ban mé ta ndy c6 nghia 1a khong

duoc thé hodc dugc thé.

Thujt ngit “dugc thé” duoc dung trong ban md ta nay c6 nghia 1a nguyén tu
hydro dugc thé bing nhém khéng 1a hydro. Cin phai hiéu ring viéc thé trén nguyén tr
nhét dinh bi gi6i han boi héa tri.

Thudt ngit “Ci;” duogc ding trong ban md ta ndy, trong d6 i va j 1a cac sb
nguyén, két hop vao nhém héa hoc, bidu thi khoang s6 lugng nguyén tir cacbon trong
nhoém hoéa hoc d6, trong d6 i-j xac dinh nén khoang nay. Vi dy, Ci¢ alkyl chi nhém
alkyl c6 1, 2, 3, 4, 5, hodc 6 nguyén tir cacbon.

Thuit ngit “alkyl” dugc dung trong ban mé ta nay, mot cich riéng ré hodc két
hop v6i céc thudt ngit khéc, @ chi nhém hydrocacbon no ma c6 thé 1a mach thing
hodc mach nhéanh. Theo mot s6 phuong 4n, nhém alkyl chira 1 dén 6, 1 dén 4, hodc 1
dén 3 nguyén tir cacbon. Cac vi du v& gbc alkyl bao gdm, nhung khong chi gi¢i han &,
cac nhém héa hoc 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 céac
nhém tuong tw. Theo mot s& phuong 4n, nhém alkyl 1a metyl, etyl, hodc propyl.

Thuét ngit “alkenyl” dugc ding trong ban md ta ndy, mot cch riéng r& hodc két
hop véi céc thudt ngit khéc, d chi nhém alkyl c6 mot hodc nhidu lién két doi cacbon-
cacbon. Theo mdt s& phuong 4n, gbc alkenyl chira 2 dén 6 hogic 2 dén 4 nguyén tur
cacbon. Cac nhém alkenyl 1am vi dy bao gdm, nhung khéng chi gi6i han &, etenyl, »-

propenyl, isopropenyl, n-butenyl, sec-butenyl, va cac nhém tuong tu.

Thuét ngit “alkynyl” duoc dung trong ban mé ta ndy, mot cach riéng r& hodc két

hop véi cac thuat ngit khac, dé chi nhém alkyl c6 mdt hodc nhiéu lién két ba cacbon-
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cacbon. Cac nhém alkynyl 1am vi du bao gdm, nhung khéng chi gi¢i han &, etynyl,
propyn-1-yl, propyn-2-yl, va cic nhém tuong tu. Theo médt s6 phuong 4n, gdc alkynyl

chira 2 dén 6 hoic 2 dén 4 nguyén tir cacbon.

Thuat ngit “halo” hodc “halogen” dugc dung trong ban md ta nay, mot cach
riéng 1& hoic két hop véi cac thuat ngit khac, bao gdm flo, clo, bromo, va iodo. Theo

mdt s6 phuong 4n, halo 13 F hodc Cl. Theo mdt s& phuong én, halo 14 F.

Thuat nglt “haloalky]” dugc dung trong ban mé ta nay, mot cach riéng ré& hoac
két hop véi céc thuat ngit khic, dé chi nhém alkyl ¢6 sb lugng phén tir thé 1a nguyén
tir halogen 1én dén héa tri ddy do, ma chung c6 thé 14 gibng nhau hodc khic nhau.
Theo mot s6 phuong 4n, céc nguyén tir halogen 13 nguyén tir flo. Theo mdt sb phuong
an, nhoém alkyl c¢6 1 d&n 6 hoic 1 d&én 4 nguyén tir cacbon. Céc nhém haloalkyl lam vi
du bao gém CF;, C,Fs, CHF,, CCl3, CHCl,, C,Cls, va cac nhém tuong tu.

Thuit ngit “alkoxy” dugc dung trong bin mb t nay, mdt cach riéng r& hodc két
hop véi cac thuat ngit khac, dé chi nhém c6 cong thirc -O-alkyl. C4c nhém alkoxy lam
vi du bao gébm metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy), t-butoxy, va
cac nhém tuong tw. Theo mét s6 phuwong 4n, nhém alkyl c6 1 dén 6 hosic 1 dén 4

nguyén tir cacbon.

Thuét ngit “haloalkoxy” dugc dung trong ban mé ta nay, mot cach riéng r& hoic
két hop v6i cac thuét ngit khac, dé chi nhém c6 cong thirc -O-(haloalkyl). Theo mdt sb
phuong 4n, nhém alkyl c6 1 dén 6 hozic 1 dén 4 nguyén tir cacbon. Nhém haloalkoxy
lam vi du 1a -OCFs3.

Thuit ngit “amino” dugc dung trong ban md ta ndy, mot cach riéng ré hoic két

hop v&i cac thuat ngit khac, d& chi NH,.

Thuat ngit “alkylamino” dugc dung trong ban md ta nay, mot cach riéng ré
hoic két hop vé6i cac thuat ngit khac, d& chi nhém c6 cong thire -NH(alkyl). Theo mot
s& phuong 4n, nhém alkylamino c6 1 dén 6 hodc 1 d&n 4 nguyén tir cacbon. Cc nhém
alkylamino 13m vi du bao gdm metylamino, etylamino, propylamino (vi du, n-

propylamino va isopropylamino), va cac nhom tuong tu.

Thuat ngir “dialkylamino” dugc dung trong ban mod ta nay, mot cach ri€ng ré

hodc két hop véi cac thudt ngit khac, d chi nhém c6 cdng thirc -N(alkyl),. Cac nhém
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dialkylamino 1am vi du bao gdm dimetylamino, dietylamino, dipropylamino (vi duy,
di(n-propyl)amino va di(isopropyl)amino), va cdc nhém tuong tw. Theo mét sd

phuong 4n, m3i nhém alkyl doc 1ap c6 1 &n 6 hozc 1 dén 4 nguyén tir cacbon.

Thuat ngit “alkylthio” duoc ding trong ban mé ta nay, mot cach riéng r& hoic
két hop véi cac thuat ngit khac, d chi nhém c6 cong thirc -S-alkyl. Theo mdt sb

phuong 4n, nhém alkyl c6 1 dén 6 hozc 1 dén 4 nguyén tir cacbon.

Thuit ngit “xycloalkyl” dugc dung trong ban mé ta ndy, mét cach riéng ré hoic
két hop véi céc thuat ngit khac, d& chi hydrocacbon vong khong thom bao gdm céc
nhom alkyl va alkenyl da dugc déng vong. Cac nhém xycloalkyl c6 thé bao gdm céac
hé nhan m6t vong hoic nhidu vong (vi dy, ¢6 2, 3 hodc 4 nhan ngung ty, bic cu, hoic
nhan spiro). Pinh nghia vé& xycloalkyl con bao gdm céc gbc ma c6 modt hoic nhidu
nhan thom (vi du, cac nhén aryl hogc heteroaryl) ngung tu (tirc 1a c6 lién két chung
v6i) v6i nhan xycloalkyl, vi dy, cac chit dAn xudt benzo ctia xyclopentan, xyclohexen,
xyclohexan, va cdc nhém tuong tw, hoic céc chit dn xuét pyrido cua xyclopentan
hodc xyclohexan. Cac nguyén tir cacbon tao thanh nhan ctia nhém xycloalkyl c6 thé
tly ¥ dugc thé bang oxo. Cac nhém xycloalkyl con bao gdm xycloalkyliden. Thuat
nglt “xycloalkyl” con bao gdm céc nhém xycloalkyl ddu cdu (vi du, céc gbe
hydrocacbon vong khong thom chira it nhit mdt nguyén tir cacbon ddu cdu, nhu

‘ admantan-1-yl) va cac nhém spiroxycloalkyl (vi dy, cdc gdc hydrocacbon khong thom
chira it nhit hai nhan d& duoc ngung tu & mot nguyén tir cacbon, nhu spiro[2.5]octan
va nhém tuong tu). Theo mét s& phuong 4n, nhém xycloalkyl ¢ 3 dén 10 thanh phin
ctia nhan, hodc 3 dén 7 thanh phin ctia nhén, hogic 3 dén 6 thanh phan cua nhan. Theo
mdt sb phuong 4n, nhém xycloalkyl 1a mot vong hogc hai vong. Theo mét s& phuong
4n, nhém xycloalkyl 13 mgt vong. Theo mét s phuong an, nhém xycloalkyl 1a nhém
Cs7 xycloalkyl mot vong. Vi du, cac nhém xycloalkyl bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl,
xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
tetrahydronaphtalenyl, octahydronaphtalenyl, indanyl, va cdc nhém tuong tu. Theo
mdt s& phuong 4n, nhém xycloalkyl 13 xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.
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Thuét ngit “xycloalkylalkyl” dugc dung trong ban md ta nay, mot cach riéng ré
hogc két hop véi cac thuat ngit khac, d& chi nhém c6 cong thire xycloalkyl-alkyl-.
Theo mdt s& phuong 4n, phan alkyl c6 1 dén 4, 1 dén 3, 1 dén 2, hoic 1 nguyén tr
cacbon. Theo mdt s6 phwong 4n, phan alkyl 1a metylen. Theo mot sb phuong an, phan
xycloalkyl c6 3 dén 10 thanh phan ctia nhén hodc 3 dén 7 thanh phan cta nhan. Theo
mdt s& phuong 4n, nhém xycloalkyl 1a mot vong hogc hai vong. Theo mét sé phuong
&n, phan xycloalkyl 13 mdt vong. Theo mét s6 phuong 4n, phin xycloalkyl 1a nhém Cs.

7xycloalkyl mot vong.

Thuét nglt “heteroxycloalkyl” dugc dung trong ban mé ta ndy, mot cach riéng
18 hodc két hop v&i cac thuat ngit khac, dé chi nhan hodc hé nhan khong thom, ma cé
thé tlly ¥ chira mgt hodc nhiéu nhém alkenylen hodc alkynylen 1a mot phan ctia cdu
tric nhan, ma cé it nhdt mot nguyén tir trén nhan 12 nguyén tr khac loai doc ldp duoc
chon tir nito, lwu huynh, oxy, va phospho. Cac nhém heteroxycloalkyl c6 thé bao gém
cac hé nhan mét vong hozc nhidu vong (vi dy, ¢6 2, 3 hodc 4 nhan ngung ty, nhan bic
cau, hodc nhén spiro). Theo mdt sb phuong 4n, nhém heteroxycloalkyl la nhém mot
vong hodc hai vong c6 1, 2, 3, hodc 4 nguyén tir khac loai doc 1dp dugce chon tir nito,
luu huynh va oxy. Dinh nghia vé heteroxycloalkyl niy con bao gdm cé céc gbc ma ¢6
mdt hodc nhiéu nhan thom (vi dy, cac nhin aryl hodc heteroaryl) ngung tu (tic 1a c6
lién két chung véi) v6i nhan heteroxycloalkyl khong thom, vi dy, 1,2,3,4-tetrahydro-
quinolin va cac nhém twong ty. Cac nhom heteroxycloalkyl con cé thé bao gdm cac
nhém heteroxycloalkyl dau ciu (vi du, gbc heteroxycloalkyl chtra it nhat mot nguyén
tr ddu cdu, nhu azaadmantan-1-yl va cdc nhém tuong tu) va cdc nhém
spiroheteroxycloalkyl (vi du, gdc heteroxycloalkyl chtra it nh4t hai nhan da duoc dung
hop & mot nguyén tir duy nhat, nhu [1,4-dioxa-8-aza-spiro[4.5]decan-N-yl] va cac
nhém tuong tu). Theo mét s& phwong 4n, nhém heteroxycloalkyl c6 3 dén 10 nguyén
tr tao thanh nhén, 4 d&n 10 nguyén tir tao thanh nhén, hodc 3 dén 8 nguyén tir tao
thinh nhan. Theo mdt s phwong an, nhém heteroxycloalkyl ¢4 1 dén 5 nguyén tir
khac loai, 1 dén 4 nguyén tir khac loai, 1 dén 3 nguyén tir khac loai, hoic 1 dén 2
nguyén tir khic loai. Nguyén tlr cacbon hodc cac nguyén tir khac loai trén (cic) nhin
clia nhém heteroxycloalkyl ¢ thé dugc oxy héa dé tao ra nhém cacbonyl, nhdm N-
oxit, hogc nhém sulfonyl (hoic lién két oxy hoa khéc) hodic nguyén tir nito c6 thd duoge

tao bac bdn. Theo mét sb phwong &n, phin heteroxycloalkyl 14 nhém C,,
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heteroxycloalkyl mdt vong. Theo mdt s6 phuong 4n, nhém heteroxycloalkyl 1a nhin
morpholin, nhdn pyrolidin, nhin piperazin, nhan piperidin, nhan dihydropyran, nhan
tetrahydropyran, tetrahyropyridin, nhan azetidin, hodc nhén tetrahydrofuran.

Thuat ngit “heteroxycloalkylalkyl” dugc ding trong ban md ta ndy, mdt cach
riéng r& hogc két hop véi cic thuit ngit khéc, dé& chi nhém c6 cong thirc
heteroxycloalkyl-alkyl-. Theo mdt s& phwong 4n, phdn alkyl c6 1 dén 4, 1 dén 3, 1 dén
2, hogic 1 nguyén tlr cacbon. Theo mot s& phuong 4n, phin alkyl 1a metylen. Theo mot
s& phuong 4n, phin heteroxycloalkyl c6 3 dén 10 thanh phin ctia nhan, 4 dén 10 thanh
phén ctia nhan, hodc 3 dén 7 thanh phdn ctia nhan. Theo mdt s§ phuong 4n, nhém
heteroxycloalkyl 1a mot vong hogc hai vong. Theo mét s phuong an, phén heteroxycl-
oalkyl 13 mot vong. Theo mét s6 phuong 4n, phin heteroxycloalkyl 1a nhém C,.;

heteroxycloalkyl mdt vong.

Thuat ngit “aryl” dugc diung trong ban md ta ndy, mot cach riéng r& hoic két
hop v6i cac thuat ngit khac, dé chi gbc hydrocacbon thom mét vong hozc nhiéu vong
(vi du, ¢6 2 nhén ngung tu), nhu, nhung khéng chi giéi han &, phenyl, 1-naphtyl, 2-
naphtyl, va cic nhém tuong tw. Theo mét s6 phuong 4n, céc nhém aryl c6 tir 6 d&én 10
nguyén tir cacbon hodc 6 nguyén tir cacbon. Theo mét s§ phwong 4n, nhém aryl la
nhém mot vong hodc hai vong. Theo mot sé phuong 4n, nhém aryl la phenyl hodc
naphtyl.

Thuat ngit “arylalkyl” dugc dung trong ban md ta nay, mdt cach riéng r& hoiic
két hop v6i cac thudt nglt khac, d& chi nhém c¢6 cong thirc aryl-alkyl-. Theo mot s6
phuong 4n, phin alkyl c6 1 dén 4, 1 dn 3, 1 dén 2, hoic 1 nguyén tir cacbon. Theo
mdt s& phwong an, phéan alkyl 1a metylen. Theo mét sé phuong 4n, phan aryl 13 phenyl.
Theo mdt sd phuong 4n, nhém aryl 1a nhém mot vong hozic hai vong. Theo mét sd

phuong 4n, nhém arylalkyl nay 1a benzyl.

Thuét ngit “heteroaryl” dugc dung trong ban mé ta nay, mot cach riéng ré& hoic
két hop vdi cac thuat ngir khac, dé chi gbc hydrocacbon thom mot vong hodc nhiéu
vong (vi dy, ¢6 2 hogc 3 nhan ngung tu), c6 mdt hodc nhiéu nguyén tir khéc loai trén
nhan doc 1ap duoc chon tlr nito, luvu huynh va oxy. Theo mot sb phuong an, nhém
heteroaryl nay 1a nhém mot vong hoéc hai vong ¢6 1, 2, 3, hoéc 4 nguyén tir khac loai

ddc lap dugce chon tir nito, luu huynh va oxy. Céc nhom heteroaryl lam vi du bao gém,
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nhung khong chi giéi han &, 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 tuwong tu.
Nguyén tir cacbon hodc cdc nguyén tir khic loai trén (cac) nhin cua nhém heteroaryl
nay cé thé duoc oxy hoa dé tao ra nhém cacbonyl, nhém N-oxit, hodgc nhém sulfonyl
(hodc lién két oxy hoa khéac) hodc nguyén tir nito c6 thé duge tao bac bén, véi didu
kién ban chét thom cta nhin dugc bao toan. Theo mot phuong 4n, nhom heteroaryl
nay 1a nhém heteroaryl ¢6 3 dén 10 canh. Theo phuong 4n khac nhém heteroaryl nay
12 nhém heteroaryl c6 4 dén 10 canh. Theo phwong 4n khéc nhém heteroaryl nay la
nhém heteroaryl ¢6 3 dén 7 canh. Theo phuong 4n khac nhém heteroaryl nay 1a nhém
heteroaryl ¢6 5 dén 6 canh.

Thuét ngir “heteroarylalkyl” dugc ding trong ban mé ta nay, mdt cach riéng e
hoic két hop véi cac thut ngit khac, dé chi nhém c6 cong thurc heteroaryl-alkyl-. Theo
mot sb phuong 4n, phén alkyl c6 1 dén 4, 1 dén 3, 1 dén 2, hoic 1 nguyén tr cacbon.
Theo mét s6 phuong 4n, phdn alkyl 1a metylen. Theo mot sé phuong 4n, phin
heteroaryl 1a nhém mdt vong hodc hai vong ¢6 1, 2, 3, hodc 4 nguyén tir khéc loai ddc

1ap dugc chon tir nito, luvu huynh va oxy.

Cac hop chét theo sang ché c6 thé 1a khong dbi xung (vi du, ¢6 mot hosic nhidu
tAm 1ap thé). T4t ca céc chit ddng phan 1ap thé, nhu céc chit ddng phan déi anh va cac
chit ddng phan khong déi quang, déu dwoc dy dinh trir khi c6 quy dinh khéac. Céac hop
chat theo sang ché ma chira nguyén tir cacbon dugc thé khong ddi xtmg c6 thé duoc
phén tach & dang quang hoat hodc dang triét quang. Cac phuong phap didu ché cac
dang quang hoat tir cac nguyén liéu ban ddu khong c6 hoat tinh quang 1 d3 biét trong
linh vuc k¥ thuat ndy, nhu bang cach phan giai cac hdn hop tri€t quang hogc bang cach
téng hop chon loc 1ap thé. Nhidu chit ddng phan hinh hoc cua olefin, lién két d6i C=N,
va lién két tuong tu ciing c6 thé c6 mat trong cac hop chit theo sang ché, va tit ca cac
chit déng phan dn dinh nay déu dwoc bao ham trong séang ché. Cac chét dong phan
hinh hoc cis va trans cua cac hop chét theo séng ché dugc boc 16 va c6 thé duoc tach &

dang hdn hop clia cac chit ddng phan hodc & cac dang chit ddng phén da dlfc_rc tach.
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Viéc phan giai cac hdn hop triét quang ciia cac hop chit c6 thé duge thuc hién
theo phwong phap d biét bat ky trong sé nhiéu phuong phap da biét trong linh vyc ky
thu4t nay. Phuong phép lam vi du bao gdm két tinh lai phan doan béng cach sir dung
axit phan giai khéng d6i xtng ma 13 axit hiru co quang hoat va tao mudi. C4c tic nhan
phén giai thich hop ddi véi cac phuong phép két tinh lai phan doan 14, vi du, céc axit
quang hoat, nhu' dang D va dang L cla axit tartric, axit diaxetyltartric, axit
dibenzoyltartric, axit mandelic, axit malic, axit lactic hoéc c4c axit camphorsulfonic
quang hoat khac nhau. Céc tic nhan phén giai khac thich hop dbi véi cac phuong phép
két tinh phan doan bao gbm céc dang tinh khiét v& mit ddng phan 1ap thé coa metyl-
benzylamin (vi dy, dang S va dang R, hodc céc dang tinh khiét v& mit ddng phan
khong dbi quang), 2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin,

xyclohexyletylamin, 1,2-diaminoxyclohexan, va cac nhdm tuong tu.

Viéc phan gidi cac hon hop triét quang con c6 thé dugc thuc hién bﬁng cach rira
giai trén cdt nap tdc nhin phén gidi quang hoat (vi du, dinitrobenzoylphenylglyxin).
Ché phdm dung moi rira giai thich hop c6 thé dugc xac dinh bsi ngudi c6 hibu bibt

trung binh v& linh vuc k¥ thuat nay.

Cac hop chit theo sing ché con bao gdm céc dang hd bién. Céc dang h3 bién
thu dugc tir sy hoén déi lién két don véi lién két d6i bén canh cling vé6i vide ddng thoi
di chuyén proton. Céc dang hd bién bao gdm céc chit hd bién di bién proton ma la cac
trang thai proton héa ddng phan c¢6 ciing cong thic thuc nghiém va téng dién tich. Cac
chét hd bién di bién proton 1am vi du bao gdm cép keton - enol, cip amit - axit imidic,
cap lactam — lactim, c3p enamin — imin, va cdc dang vong trong d6 mdt proton cé thé
chiém hai hodc nhiéu vi tri cua hé di vong, vi duy, 1H- va 3H-imidazol, 1H-, 2H- va
4H-1,2,4-triazol, 1H- va 2H- isoindol, va 1H- va 2H-pyrazol. C4c dang hd bién c6 thé
can b%lng nhau hodc duoc chbt v& mat khoéng gian thanh mgt dang béng cach thé thich
hop.

Céc hop chét theo séng ché con bao gdm tit ca cac ddng vi ctia cac nguyén tir
xut hién & céc chat trung gian hodic cac hop chét cudi cung. Cac ddng vi bao gdm ca
cac nguyén tir c6 cling s6 thi tw nguyén tir nhung s& khdi khac nhau. Vi dy, cac ddng

vi ctia hydro bao gdm triti va doteri.
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Thuat ngit “hop chét” dugc ding trong ban md ta nay nhim dé bao gdm tAt ca
cac chit ddng phan 1ap thé, cac chat ddng phan hinh hoc, cac chét hd bién, va cac dong

vi ¢6 cau truc da duoc boc 10.

Tat ca cac hop chat, va mudi duge dung clia chiing, c6 thé duoc thiy cing voi
cac chit khac nhu nuéc va cac dung mdi (vi du, & dang hydrat va solvat) hodc c6 thé

dugc phén tach.

Theo mdt s& phuong 4n, cic hop chét theo sang ché, hodc cac mudi cua chung,
co ban dugc tach. Thuat ngit “co ban dugc tach” c6 nghia 1a hop chét dugc tach it nhét
mdt phan hogc phan 16n ra khoi méi truong noi né duge tao ra hodic phét hién. Tach
mdt phan c6 thé bao gdm, vi dy, ché phim giau cac hop chit theo sang ché. Tach phan
16n ¢6 thé bao gdbm cac ché phim chira it nhit khoang 50%, it nht khoang 60%, it
nhit khoang 70%, it nhit khoang 80%, it nhit khoang 90%, it nh4t khoang 95%, it
nhét khoang 97%, hoc it nhét khoang 99% trong lugng cic hop chit theo sdng ché,
hodc mudi ciia né. Cac phuong phép tach cdc hop chét va mudi cua ching 1a thong

thudng trong linh vuc k¥ thuat nay.

Thuat ngit “dwoc dung” dwoc ding trong ban md ta nay dé chi cac hop chét, cac
nguyén li€u, cac dugc phém, va/hoac céac dang liu ma, trong pham vi danh gia y hoc
hop ly, 1a thich hop d6i voi viée sir dung tiép xtc v6i md cua ngudi va dong vat ma
khéng gay doc tinh qué muc, kich ng, phan ting di timg, hoic vén @ hozc bién chung

khéc, phu hop véi ty 1€ hop ly gitra lgi ich va nguy co.

Sang ché con bao gdm cac mudi dwoc dung cua cac hop chit theo séang ché.
Thuét ngit "cac mudi duge dung" dugc diung trong ban md ta nay dé chi cac chit dan
xuét ctia cac hop chit di duoc boc 10, trong d6 hop chét gbc duge cai bién bang cach
chuyén hoa gbc axit hodc gbc bazo hién c6 thanh dang mudi ciia né. Cac vi du v& mudi
duoc dung bao gém, nhung khong chi gi6i han &, cic mubi khoang hodc cac mudi hitu
co cta cac gbc bazo nhu cac amin; cac mudi kiém hodic cac mudi hiru co cta cac gbe
axit nhu axit carboxyclic; va cac mudi twong ty. Cac mudi dugc dung theo séng ché
bao gff)m cac mubi khéng ddc cta hop chét géc duoc tao ra, vi duy, tir cac axit vd co
hodc hitu co khong doc. Cac mubi duge dung theo séang ché cé thé dwoc tdng hop tir
hop chit gbc ma chira gbc bazo hodc gdc axit theo cac phuong phép héa hoc thong

thuong. Noi chung, cdc muoi nay c6 theé duge di€u ché bang cach cho cac dang axit
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hozc bazo tu do clia cac hop chét ndy phan tmg véi luong ty lugng cia bazo hoic axit
thich hop trong nudc hodc trong dung méi hitu co, ho#ic trong hdn hop ctia ca hai loai;
noi chung, mdi trudng khong chira nudc nhu ete, etyl axetat, rugu (vi du, metanol,
etanol, iso-propanol, hodc butanol) hodc axetonitril (ACN) duoc wu tién. Danh muc
cac mudi thich hop dugc tim thiy trong tai liéu: Remington's Pharmaceutical Sciences,
17th ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418 va Jowrnal of
Pharmaceutical Science, 66, 2 (1977), tAt c4 cac tai liéu nay dugc dua vao diy hoan

toan bang cach vién dan.

Cac chit viét tit sau c6 thé duoc sir dung trong ban mé ta nay: AcOH (axit
axetic); AcyO (axetic anhydrit); aq. (ch@ta nudc); atm. (atmosphe); Boc (-
butoxycacbonyl); br (rong); Cbz (carboxybenzyl); calc. (theo tinh toan); d (vach d6i);
dd (hai vach d6i); DCM (diclometan); DEAD (dietyl azodicarboxylat); DIAD (N,N'-
diisopropyl azidodicarboxylat); DIPEA (N,N-diisopropyletylamin); DMF (N,N-
dimetylformamit); Et (etyl); EtOAc (etyl axetat); g (gam); h (gi®); HATU (N,N,N'.N'-
tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat); HCl (axit clohydric);
HPLC (séc ky 16ng hiéu ning cao); Hz (héc); J (hing s6 lién hop); LCMS (séc ky long
— phép do phd khdi); m (da vach); M (mol); mCPBA (axit 3-cloperoxybenzoic);
MgSO, (magie sulfat); MS (Phd khdi); Me (metyl); MeCN (axetonitril); MeOH
(metanol); mg (miligam); min. (phat); ml (mililit); mmol (milimol); N (dwong luong);
NaHCOs; (natri bicacbonat); NaOH (natri hydroxit); Na,SO, (natri sulfat); NH,CI
(amoni clorua); NH4OH (amoni hydroxit); nM (nanomol); NMR (phd cong huong tir
hat nhén); OTf (triflometansulfonat); Pd (paladi); Ph (phenyl); pM (picomol); PMB
(para-metoxybenzyl), POCl; (phosphoryl clorua); RP-HPLC (phuong phap séc ky 1ong
hi€u ning cao pha ddo); s (vach don); t (vach ba hodc bac ba); TBS (tert-
butyldimetylsilyl); tert (bdc ba); tt (ba vach ba); t-Bu (tert-butyl); TFA (axit
trifloaxetic); THF (tetrahydrofuran); pg (microgam); pl (microlit); uM (micromol);
wt% (phan trim trong lugng).

Quy trinh téng hop

Céc hop chét theo sang ché, ké ca cac mudi ctia chung, c6 thd duoc didu ché
bang cach 4p dung cac k¥ thuat tong hop hitu co da biét va c6 thé duoc téng hop theo
quy trinh tdng hop bat ky trong s6 nhidu quy trinh kha thi.
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Cac phan tmg diéu ché cac hop chit theo sang ché c6 thé dwgc thuc hién trong
cac dung mdi thich hgp ma c6 thé d& dang dugc chon boi ngudi ¢6 hidu biét trung binh
vé linh vuc téng hop hitu co. Céc dung méi thich hop ¢6 thé hiu nhu khong c6 hoat
tinh phan tng véi cdc nguyén liéu ban ddu (cac chét phan tng), cic chét trung gian,
hogc c4c san pham & nhiét d6 thuc hién phan tmg, vi du, nhiét d6 ndm trong khoang tir
nhiét d6 déng bing clia dung moi dén nhiét d6 so6i cia dung mdi. Phan {mg nhit dinh
c6 thé dugc thuc hién trong mot dung méi hogc trong hdn hop gdm nhidu dung méi.
Tuy theo buéc phan tng cu thé, cdc dung méi thich hop déi véi bude phan tng cu thé

c6 thé duge chon bdi ngudi ¢6 hiéu biét trung binh v& linh vuce k¥ thuat nay.

Quy trinh diéu ché cac hop chit theo sing ché ¢ thé bao gdm viée bao vé va
khir bao vé dbi v6i cac nhom héa hoe khac nhau . Nhu cAu v& vide bao vé va khir bao
v€, va chon loc cédc nhém bao vé€ thich hegp, c6 thé d& dang dugc xac dinh bdi ngudi ¢6
hiéu biét trung binh vé linh vuc k¥ thudt nay. Hoéa hoc vé céc nhém bao vé ¢6 thé duge
théy, vi dy, trong tai ligu: T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New York (1999), dugc dua vao day

hoan toan bang cach vién dan.

Céc phan ting c¢6 thé dugc gidm sat theo phuong phép thich hop bat ky da biét
trong linh vyc k¥ thuat nay. Vi dy, viéc tao ra san phim c6 thé duoc giam sat bing
bién phép quang phd, nhu phd cong hudng tir hat nhan (vi du, 'H hodc *C), phd hdng
ngoai, phép phd quang ké (vi du, cyc tim-nhin thiy duoc), hogc phép do phd khéi,
hodc theo phuong phép sic ky nhu phuong phap sic ky 1ong hiéu ndng cao (HPLC)

hodc sdc ky 16p mong.

Céc thuit ngit “nhiét d6 moéi trudong”, “nhiét d0 trong phong”, va “r.t.”, nhu
duoc dung trong ban md ta nay, dwoc hiéu trong linh vuc k¥ thuat nay, la nhiét do, vi
du nhiét d6 ctia phan tmg, ma gin bang nhiét d6 trong phong noi phan tng dugc thuc

hién, vi dy, nhiét 46 ndm trong khoang tir 20°C dén 30°C.

Céc hop chit theo sang ché c6 thé didu ché dugc theo nhidu quy trinh didu ché
d3 biét trong linh vuc k§ thuat nay. Phuong phap tdng hop 1am vi du dé didu ché cac
hop chét theo sang ché dugc d& xuat trong céc So dd dudi day.

Mot loat chit din xuét ure hai vong c6 cong thirc 10 ¢6 thé duoc didu ché theo

cac phuong phap thé hién trén So d5 1. Amino este c6 cong thirc 2 ¢6 thd duge didu
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ché bing cach xir Iy cac amin thich hop R°NH, bang este 1. Este c6 cong thirc 2 tao ra
dugc dua vao trinh tir oxy héa-khir dé tao ra aldehyt c6 cong thirc 3. Cac chit phan
tmg khir 1am vi du bao gdm DIBAL-H (diisobutylnhém hydrua), LAH (lithi nhom
hydrua), Super-H (lithi trietylbohydrua), v.v.; va céc chit oxy héa 1am vi du bao gbm
periodinan Dess-Martin, MnO,, oxy héa Swern, v.v.. Hop chét anilin c6 cong thirc 5
dugc tong hop bang cach lién hop aldehyt c6 cong thitc 3 va anilin 4 théng qua phan
g amin héa khtt. Tiép d6, viée déng vong hop chit diamino cé cong thie 5 6 thé
dugc thuc hién véi triphosgen hodc chit tvong dwong nhu cacbonyldiimidazol (CDI),
phosgen, diphosgen, v.v. tao ra cac chit din xuét ure hai vong c6 cong thirc 6. Viéc thé
clorua bang 4-metoxybenzylamin (PMB-NH,) véi su trg gitp cia chit xdc tic paladi
va sau d6 khir bao v& d6i v6i nhém PMB (4-metoxybenzyl) bing axit trifloaxetic
(TFA) c6 thé tao ra hop chét aminopyridin cé cong thirc 8. Viéc halogen héa nhin
pyridin bang chit phan tmg halogen héa thich hop, vi du, NBS (N-bromosuxinimit),
NCS .(N-closuxinimit), NIS (N-iodosuxinimit), v.v., c6 thé dua halogen vao dé xur ly
thém. Nhi€u loai nhém c¢6 thé dugc gin qua phan tmg lién hop duoc xic tic bing
paladi bao gém, nhung khong chi gi6i han &, phan tmg lién hop Suzuki, lién hop
Stille, lién hop Neigishi, lién hop Sonogashira, v.v. va phan tng lién hgp Ullmann

duogc xtc tac bang ddng dé tao ra hop chét c6 cong thue 10.
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Mot loat chét din xuét anilin c6 cbng thirc 13 ¢6 thé duoc didu ché theo cac
phuong phap duge thé hién trén So d6 2. Viée thé clorua c6 cong thirc 6 bing R®-NH,
v6i sy c6 mit clia chit xtc téc paladi c6 thé tao ra hop chit aminopyridin c6 cOng thire
11. Viéc halogen héa nhan pyridin bang chat phan tmg halogen héa thich hop nhu
NBS, NCS, NIS, v.v. c¢6 thé tao ra hop chét c6 cong thirc 12 dé xir ly thém. Viéc lién
hop hop chét c6 cong thirc 12 duge xtc tic boi paladi , vi du, theo phan tng lién hop
Suzuki, lién hop Stille, lién hop Neigishi, lién hgp Sonogashira, v.v. hodc phan tng

R
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X=Cl, Br, |

lién hop Ullmann dugce xuc tac b%tng déng c6 thé taora hop chét c6 cong thirc 13.
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So db 2
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Mbt loat chét din xuét anilin c6 cng thirc 14 ¢4 thé duge didu ché theo cac quy
trinh thé hién trén So dd 3. Viéc thé flo trong hop chét ¢ cong thic 15 bing
benzylamin (BnNH,) dé tao ra anilin ¢6 cong thirc 16 ma cé thé duoc chuyén hoéa
thanh bis-ete bang cach cho phan tng véi natri alkoxit thich hop (NaOR, trong d6 R 1a
alkyl), tiép theo 14 xa phong héa d& tao ra axit ¢6 cong thirc 17. Hop chét c6 cong thite
18 ¢6 thé thu dugc bing céch tach nhém carboxyl cla axit benzoic ¢6 cong thac 17,

tiép theo hydro héa dé loai bd nhém bao vé d tao ra anilin c6 cong thie 14.
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So d6 3
F F
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F O F O nuée 50%
15 16
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OH
F F F
OR O OR OR
17 18 14

Quy trinh thay thé khac dé tdng hop hop chét ¢ cong thirc 8 dugc thé hién trén
So db 4. Este c¢6 cong thirc 1 duge khir va duoc oxy héa thanh aldehyt twong ung c6
cdng thire 19. Viéc amin héa khir aldehyt nay bang anilin ¢ cong thire 4 tao ra anilin
c6 cdng thirc 20, ma c6 thé dugc dwa dén budce amin héa xuc tac bang paladi dé tao ra
chit trung gian anilin c6 céng thirc 5. Quy trinh téng hop hop chit c¢6 cong thuc 8 tir

anilin c6 cong thirc 5 thuc hién theo cing quy trinh d3 dugc boc 16 trén So @b 1.
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So db 4
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Cac hop chit c6 cong thirc 26 c6 thé dugc didu ché theo cac phuong phap thé
hién trén So d6 5. Lactam c6 cong thicc 24 c6 thé duge didu ché tir cac hop chit ¢6
cong thitc 22 va 23 bang cach sir dung c4c phan tmg loai Buchwald-Hartwig dugc xuc
tac boi paladi hodc cac phan timg N-aryl hoa loai Ullmann va loai Chan—Lam qua trung
gian dong. Lactam duogc thé o c6 cong thirc 25 ¢6 thé thu duogc bang cach xir Iy hop
chit ¢6 cong thuc 24 béng bazo, vi du, K,CO; hodc Cs,CO; trong DMF hoic
axetonitril, va tiép theo 13 bd sung halogenua R'°X va/hoic R!'X (X 14 halo nhu Cl
hozc Br). Clorua ¢ cong thirc 25 ¢6 thé dugc chuyén héa thanh aminopyridin tuong
ng ¢6 cong thirc 26 trong cac didu kién amin héa Buchwald-Hartwig bang cach st
dung cac chit phan mg, vi duy, Pd(OAc)yXantphos/Cs,CO; hoic
Pd,(dba);/BINAP/NaOtBu, v.v..
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Sodd 5
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Céc hop chét c6 cong thirc 34 ¢6 thd dwoc didu ché theo cac phuong phap thé
hién trén So d6 6. Este c6 cong thic 27 c6 thé dugc didu ché bang cach thé clorua
chon loc bing natri alyloxit. Este tao ra c6 cong thirc 27 dugc dua vao trinh tu oxy
héa-khir dé tao ra aldehyt c6 cong thirc 28. Cac chit phan g khir 1am vi du bao gdm
DIBAL-H (diisobutylnh6m hydrua), LAH (lithi nhém hydrua), Super-H (lithi
trietylbohydrua), v.v.; va cac chit oxy hoéa 1am vi du bao gdm periodinan Dess-Martin,
MnO,, oxy héa Swern, v.v.. Hop chét anilin ¢6 cong thirc 29 dugc téng hop bing cach
lién hop aldehyt c6 cong thirc 28 véi anilin ¢6 céng thirc 4 thong qua phan tng amin
héa khir. Sau khi loai bé nhém alyl bang paladi diclorua, viéc dong vong chét trung
gian amino hydroxyl c6 thé dugc thuc hién vdi triphosgen hogic chét twong duong nhu
cacbonyldiimidazol (CDI), phosgen, diphosgen, v.v. tao ra cac chit din xuét
cacbamatcacbamat hai vong ¢ cong thirc 30. Quy trinh téng hop hop chit c6 cdng
thirc 34 tir cacbamatcacbamat cé cong thire 30 ciing theo quy trinh twong tw nhu d3

duoc boc 16 trén So dd 1.
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Quy trinh thay thé khéc dé tng hop hop chit ¢ cong thirc 26 duge thé hién
trén So db 7. Este c¢6 cong thirc 1 dwoc khir thanh aldehyt tuong g c6 cong thirc 19.
Tiép d6, amin hoa khir aldehyt c6 cong thirc 19 bing anilin 4 tao ra hop chét c¢6 cong
thitc 20, ma c6 thé dugc xir Iy bing etyl 3-clo-3-oxopropanoat véi su ¢6 mit clia NaH
trong THF dé tao ra chét trung gian anilin ¢6 cong thirc 35. Lactam c6 cong thirc 24 ¢6
thé dugc diéu ché bang cach xtt Iy hop chit c6 cong thirc 35 bing bazo manh nhu,
nhung khong chi gidi han &, NaH hodc Cs,CO; trong DMF, sau d6 1a béng axit, vi du,
tach nhém carboxyl qua trung gian HCL. Lactam dugc thé o c6 cong thirc 25 c¢6 thé thu
duoc bang cach xir 1y hop chét c¢6 cong thirc 24 bing bazo thich hop nhw, NaH hoic
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Cs,CO; trong DMF va tiép theo 13 bb sung halogenua R'%X va/hodc RM'X (X 1a halo
nhu Cl hogc Br). Clorua c6 cong thitc 25 ¢6 thé dugc chuyén héa thanh aminopyridin
tuong g 26 trong c4c diéu kién amin héa Buchwald-Hartwig bang céch st dung céac
chét phan @ng nhu, nhung khéng chi gi6i han &, Pd(OAc),/Xantphos/Cs,CO5 hodc Pd-
(OAc),/BrettPhos/NaOrBu.

So db 7
4
o cl s T
H =z ’ +
\N Cl R'O ) NH2  Amin héa khir
R
1 4
O O .
R
|)I\/U\o/\ 3 5
R R
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BeIz_o,-]-DMF \N cl \N cl
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K< K"o R3 R5 o
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R0 N R
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Phuong phép str dung

Céc hop chét theo sang ché c¢6 thé &c ché hoat tinh cia mét hodc nhidu enzym
FGFR. Vi dy, cac hop chét theo sang ché c6 thé duoc diung dé \rc ché hoat tinh cia
enzym FGFR & té bao hodic & ca thé hodc bénh nhan c6 nhu ciu tc ché enzym nay
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bang céch cho t& bao, c4 thé, hoic bénh nhin d6 ding hop chét theo sdng ché véi

lugng e che.

Theo mot sb phuong an, cac hop chét theo sang ché 14 céc chét trc ché mot hodc
nhiéu FGFR1, FGFR2, FGFR3, va FGFR4. Theo mdt s6 phuong 4n, céc hop chét theo
séng ché tc ché timg FGFR1, FGFR2, va FGFR3. Theo mdt s6 phuong 4n, cac hop
chét theo sang ché ¢ tinh chon loc dbi véi mdt hodc nhiéu enzym FGFR. Theo mét sb
phuong an, cac hop chét theo sang ché c6 tinh chon loc dbi véi mot hodic nhiéu enzym
FGFR so v6i VEGFR2. Theo mét sb phuong an, mirc d6 chon loc cao gép 2 14n hoic
nhiéu hon, 3 1an hogc nhiéu hon, 5 1in hogc nhidu hon, 10 14n hogc nhidu hon, 50 1in

hodc nhiu hon, hodc 100 14n hodc nhiéu hon.

Lam cac chat e ché FGFR, céc hop chét theo sang ché c¢6 thé duoc ding dé
diéu tri nhidu bénh khac nhau lién quan dén sy bidu hién bét thuong hodc hoat tinh bét
thuong ctia cac enzym FGFR hoic cac phéi tir FGFR.

Vi dy, céc hop chat theo sang ché ¢6 thé dugc ding dé didu tri bénh ung thu. Vi
dy, céc bénh ung thu bao gdm bénh ung thu bang quang, bénh ung thu v, bénh ung
thu c6 tir cung, bénh ung thu két trang, bénh ung thu & rudt non, bénh ung thu rudt,
bénh ung thu tryc trang, bénh ung thu hdu moén, bénh ung thu mang trong da con, bénh
ung thu da day, bénh ung thu d4u va ¢ (vi dy, cic bénh ung thu thanh quan, ha hau,
miii hau, hong mi€ng, m6i, va khoang mi¢ng), bénh ung thu thin, gan bénh ung thu (vi
du, bénh ung thu biéu mo té bao gan, bénh ung thu biéu mé t& bao mait), bénh ung thu
phdi (vi dy, bénh ung thu tuyén, bénh ung thw phdi t& bao nho va bénh ung thu t& bao
phdi khong nho biéu md, bénh ung thu biéu mé gdm nhiéu t& bao nho va khéng gdm
nhiéu té bao nho, bénh ung thu bidu md phé quén, u tuyén phé quan, u nguyén bao
mang phéi), bénh ung thw budng trimg, bénh ung thu tuyén tién liét, bénh ung thu tinh
hoan, bénh ung thu da con, bénh ung thu thuc quan, bénh ung thu tGi mét, bénh ung
thu tuy (vi du, bénh ung thu biéu mo tuy ngoai tiét), bénh ung thu da day, bénh ung
thu tuyén gidp, bénh ung thu tuyén cén giap, bénh ung thu da (vi dy, bénh ung thu
biéu mo & té bao bidu mé cb vay, sacém Kaposi, bénh ung thu té bao merkel da), va
bénh ung thu ndo (vi dy, u té bao hinh sao, u nguyén bao tiy, u té bao mang n3o thit,

cac khoi u than kinh ngoai bi, céc khoi u ¢ tuyén yén).

-49-



24850

Céc bénh ung thu khac nita 1am vi du bao gdm cac khdi u 4c tinh sinh huyét
nhu bénh bach ciu hodc u bach huyét, chiing da u tiy, u bach huyét man tinh, bénh
bach cau té bao T & ngudi trudng thanh, u bach huyét té bao B, u bach huyét 6 bao T
& da, bénh bach cau tily bao cdp tinh, u bach huyét dang Hodgkin hogc u bach huyét
khong thudc dang Hodgkin, cac khéi u tan tao ting sinh tity (vi dy, chiing ting hdng
cdu vb can, chimg ting tiéu cAu ban chét, va xo héa tuy xuong nguyén phat), chimg
dai globulin huyét thanh th8 Waldenstrom, u bach huyét t& bao 16ng téc, u bach huyét
san sinh tiy xuong man tinh, u bach huyét nguyén bao lympho cép tinh, u bach huyét
lién quan dén bénh AIDS, va u bach huyét Burkitt.

Céc bénh ung thu khac 6 thé diéu tri dugc bang cac hop chat theo sang ché bao
gom cdc loai u & mat, u nguyén bao dém, u hic t6, sacom co véan, sacdm bach huyét,

va sacOm xuong.

Ngoai cac khdi u tan tao gdy bénh ung thu, céc hop chét theo sang ché c6 thd
dugc dung dé diéu tri rdi loan & by xuong va rdi loan t& bao sun bao gc‘A)m, nhung
khong chi gi6i han &, loan san sun, chimg loan san sun nhe, cdi coc, hién tugng loan
san gly tir vong (thanatophoric dysplasia - TD) (cac dang 14m sang TD I va TD II), hoi
chimg Apert, hdi chimg Crouzon, hdi chimg Jackson-Weiss, hoi chimg nép gép da dau

Beare-Stevenson, hoi ching Pfeiffer, va hdi chiing dinh khép so som & tré em.

Céc hop chit theo sang ché con c6 thé duge ding dé didu tri cac rbi loan giam
phosphat huyét bao gbm, vi dy, bénh cdi xuong giam phosphat huyét lién quan dén tia
X, bénh coi xuong giam phosphat huyét 13n nhidm séc thé thuong, bénh coi xuong
giam phosphat huyét trdi nhiém sic thé thuong, va chimg nhuy&n xuwong do khéi u gay

ra.

Céc hop chat theo sang ché con c6 thé dugc ding dé didu tri cac bénh lién quan
dén u xo, nhu bénh tri¢u ching hoic réi loan dugc dic trung boi chitng xo héa. Vi du
cac bénh li€én quan dén u xo bao g(“)m bénh xo gan, bénh viém cudn tiéu ciu than,
chimg xo héa phdi, chimg xo héa hé thng, bénh viém da khép dang thip, va qua trinh
lanh vét thuong.

Céc hop chét theo sang ché con c6 thé dugc dung dé diéu tri bénh vay nén, seo

1i, céc rbi loan & da bong rdp, chiing xo vita dong mach, chimg tai phat hep, céc réi

-50-



24850

loan téng sinh t€ bao cau tric treo cla ti€u cau thin, bénh ti€u cau than, bénh thén do

bénh d4i thio dudng gdy ra, bénh than, va ching ting san tuyén tién liét lanh tinh.

Cac hop chét theo sang ché con ¢6 thé duoc ding d& didu tri cac bénh khac
nhau & mét bao gdm, vi dy, bénh thoai hoa didm vang & mit do ldo hoa, bénh thoai héa
diém vang & mét kho, tic tinh mach vong mac do thiéu mau cuc bd, bénh phu diém
vang do bénh tiéu duong gdy ra, bénh ly vong mac do bénh tiéu duong géy ra, va bénh

vong mac do sinh non.

Céc hop chét theo sang ché ciing c6 thé 1a hiru dung trong viéc vrc ché sy di can
ctia khéi u.

Thuat ngit “té bao” duoc ding trong ban md ta ndy c6 nghia 1a t& bao in vitro,
ex vivo hoic in vivo. Theo mét sb phuong 4n, t& bao ex vivo c6 thé 1a phan ctia mu md
duoc cét tir sinh vat nhu dong vat c6 vi. Theo mot s6 phuong an, t& bao in vitro c6 thé
14 té bao trong dich nudi cdy t& bao. Theo mot sb phuong 4n, té bao in vivo 1a té bao

séng trong sinh vat nhu dong vat c6 vu.

Thuat ngit “cho tiép xtc” duge ding trong ban mo ta nay dé chi viéc nhém céc
géc dugc chi dinh lai véi nhau trong hé in vitro hodc hé in vivo. Vi du, viéc “cho”
enzym FGFR “tiép xtic” v6i hop chit theo sang ché bao gdm viéc cho c4 thé hoic
bénh nhén, nhu ngudi, c6 FGFR, dung hop chét theo sang ché, ciing nhu, vi dy, dua
hop chét theo sang ché vao miu chira ché phdm t& bao hoic ché phém tinh khiét chua

enzym FGFR.

Thuét ngit “c4 thé” hodc “bénh nhan” duoc dung thay thé nhau trong ban mo6 ta
ndy, dé chi dong vat bit ky, bao gdm cac ddng vat c6 va, t8t hon 1a chudt nhét, chudt
to, cac dong vat gam nh4m khéc, tho, chd, meo, lon, gia sdc, ctru, ngya, hodc cac dong
vat linh trudng, va tot nhét 13 nguoi.

Thuét ngft “lugng hitu hidu dé didu tri bénh” dugc ding trong ban m ta nay dé
chi luvgng hoat chét hodic dugc chit ma thé hién ddp tmg sinh hoc hodc dép ting thube
& mo, hé co quan, dong vit, ca thé hoac ngudi ma nha nghién ctu, bac s§ thu y, bac s¥
diéu tri hodic théy thube mong mudn.

Thuat ngit “didu tri bénh” hoic “viéc didu tri bénh” dwgc ding trong ban mé ta

nay dé chi 1) viée phong bénh; vi du, phong bénh, tinh trang bénh 1y hosc rdi loan & ca
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thé c6 kha ning mic bénh, tinh trang bénh Iy hoic rdi loan nhung chua méc hoic bidu
hién bénh ly hoc hoic triéu chimg hoc ctia bénh; 2) viée tc ché bénh; vi du, tc ché
bénh, tinh trang bénh ly hoac rdi loan & c4 thé ma dang méc hodc dang biéu hién bénh
ly hoc hodc tri¢u ching hoc cta bénh, tinh trang bénh ly hodc rdi loan (torc 14 ngan
chin sy phat trién tiép ctia bénh 1y hoc va/hoic triéu chimg hoc), hodc 3) viée lam
thuyén giam bénh; vi dy, lam thuyén giam bénh, tinh trang bénh 1y hoic réi loan & ca
thé ma dang mic hodc dang biéu hién bénh Iy hoc hoic tridu ching hoc ctia bénh, tinh

trang bénh ly hodc rdi loan (tirc 1a dao nguoc bénh ly hoc va/hodc tri¢u chimg hoc).
Phép diéu tri két hop

Mbt hogc nhiéu dugc chit hogc cic phuong phép diéu tri bénh bd sung, vi du,
céc tac nhan khéng virut, cdc tic nhan héa tri liéu hogc cac tic nhén chéng ung thu
khéc, cac chit tang cudng mién dich, cic chit wc ché mién dich, chiéu Xa, vacxin
khéng u va vacxin khang virut, phép diéu tri bénh béng xytokin (vi dy, IL2, GM-CSF,
v.v.), va/hodc cac chét trc ché tyrosin kinaza c6 thé duge st dung két hop véi céc hop
chét theo sang ché dé diéu tri cac bénh, cc rdi loan hodc céc tinh trang bénh ly lién
quan dén FGFR. Céc tic nhan nay c6 thé dugc két hop véi cac hop chét theo sang ché
& dang liéu don, hodc cac tic nhan nay c6 thé dwoc dung ddng thdi hodc 1an luot & cac

dang liéu riéng r€.

Céc tac nhan khéang virut thich hgp duge dy tinh dé ding két hop véi cac hop
chit theo sang ché c6 thé chita cic chit e ché transcriptaza nguoc nucleosit va
nucleotit (NRTI), c4c chét (rc ché transcriptaza nguoc phi nucleosit (NNRTI), cac chit

uc che proteaza va céc thuoc khang virut khac.

Céc NRTI thich hgp 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 dugc goi beta-L-D4C va dugc goi la beta-L-2',3'-dicleoxy-5-
flo-xytiden); DAPD, ((-)-beta-D-2,6,-diamino-purin dioxolan); va lodenosin (FddA).
Céac NNRTI thich hop dién hinh bao gém 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(1H,3H)-pyrimidindion); va (+)-calanolit
A (NSC-675451) va B. Cac chit tc ché proteaza thich hop dién hinh bao gdm
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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. Céc tdc nhin khéng virut khéc bao gdm hydroxyuré,
ribavirin, IL-2, IL-12, pentafusit va Yissum Project s§ 11607.

Céc tac nhan thich hop dé sir dung két hop véi cac hop chét theo sang ché dé
diéu tri bénh ung thu bao gém céc tac nhan héa tri lidu, cac phuong phép diéu tri bénh
ung thu dich, cac phuong phap diéu tri mién dich hoic xa tri. Cac hop chét theo sang
ché c6 thé c6 tac dung khi két hop véi cac tic nhan khang hormon d& didu tri bénh ung
thu via va cac khdi u khéc. Céac vi du thich hop 1a c4c tic nhan khang estrogen bao
gdm, nhung khéng chi gidi han &, tamoxifen va toremifen, cdc chit tc ché aromataza
bao gbém, nhung khong chi giéi han &, letrozol, anastrozol, va exemestan,
adrenocorticosteroit (vi dy, prednison), progestin (vi du, megastrol axetat), va cac chét
d6i khang thy thé estrogen (vi du, fulvestrant). Cac téc nhan khang hormon thich hgp
duoc ding dé diéu tri ung thu tuyén tién 1iét va c4c bénh khéc ung thu con cé thd duge
két hop v6i cac hop chit theo sang ché. Cac tac nhan nay bao gdm céc chit khéng
androgen bao gém, nhung khong chi gidi han &, flutamit, bicalutamit, va nilutamit, cac
chat twong tw hormon giai phéng hormon hoang thé héa (LHRH) bao gdm leuprolit,
goserelin, triptorelin, va histrelin, cdc chat d6i khang LHRH (vi dy, degarelix), chét
phong bé thu thé androgen (vi du, enzalutamit) va céc tdc nhdn ma trc ché san sinh

androgen (vi du, abirateron).

Céc hop chit theo sang ché ¢6 thé duoc két hop véi hodc trong trinh ty véi cc
tac nhan khéc khang lai cic kinaza thu thé cta mang dic biét dbi v6i cac bénh nhan
ma d3 phat trién tinh khang nguyén phat hogc tinh khang c6 duge dbi voi phép didu tri
huéng dich. Céc tac nhan didu tri bénh nay bao gdm céc chit (e ché hogc céc khéng
thé khang EGFR, Her2, VEGFR, c-Met, Ret, IGFR1, hodc Flt-3 va khang céc protein
kinaza dung hop lién quan dén bénh ung thu nhu Ber-Abl va EML4-Alk. Cac chét trc
ché khang EGFR bao gbém gefitinib va erlotinib, va cac chit irc ché khang EGFR/Her2
bao gdm, nhung khong chi giéi han &, dacomitinib, afatinib, lapitinib va neratinib. Céc
khang thé khing EGFR bao gbm, nhung khéng chi giéi han &, cetuximab,
panitumumab va necitumumab. Céc chét @c ché cia c-Met c6 thé duoge st dung két

hop Vv6i cac chit e ché FGFR. Cac chit ndy bao gdm onartumzumab, tivantnib, va
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INC-280. C4c tic nhan khang Abl (hodc Ber-Abl) bao gdm imatinib, dasatinib,
nilotinib, va ponatinib va cédc tdc nhan khing Alk (hoic EML4-ALK) bao gdm

crizotinib.

Cac chit tic ché sy tao mach c6 thé ¢6 hi¢u qua & mot sb loai u khi két hop véi
cac chit (rc ché FGFR. Céac chit nay bao gdm céc khang thé khang VEGF hoic
VEGFR hoic chat e ché kinaza ctia VEGFR. Cac khang thé hodc céc protein khac dé
diéu tri bénh khang VEGF bao gém bevacizumab va aflibercept. Cac chét trc ché cac
kinaza VEGFR va céc chét tc ché chéng su tao mach khac bao gém, nhung khéng chi
gidi han &, sunitinib, sorafenib, axitinib, cediranib, pazopanib, regorafenib, brivanib,

va vandetanib.

Su hoat hoéa cac con duong truyén tin hi¢u ndi bao thuong gép & bénh ung thu,
va céc tic nhan huéng dich dén cac thanh phén ciia céc con dudng nay duge két hop
v6i thy thé huéng dich céc tic nhan ndy dé ning cao hidu qué va giam muc dé khéng.
Céc vi dy vé tic nhan ma c6 thé dugc két hop véi cac hop chit theo sang ché bao gdm
céc chat e ché con duwong PI3K-AKT-mTOR, céc chét irc ché con duong Raf-MAPK,
cac chat tic ché con dudng JAK-STAT, va cac chit tc ché cia protein chaperon va sy

phat trién chu ky té bao.

Céac tac nhan khang PI3 kinaza bao gdm, nhung khéng chi giéi han 8,
pilaralisib, idelalisib, buparlisib. C4c chit wc ché mTOR nhu rapamyxin, sirolimus,
temsirolimus, va everolimus c6 thé duoc két hop véi cac chét trc ché FGFR. Céc vi du
thich hop khéc bao gém, nhung khong chi gii han &, vemurafenib va dabrafenib (cac
chét rc ché Raf) va trametinib, selumetinib va GDC-0973 (c4c chét trc ché MEK). Cac
chit (rc ché ctia mdt hogc nhidu JAK (vi dy, ruxolitinib, baricitinib, tofacitinib), Hsp90
(vi dy, tanespimyxin), cac kinaza phu thudc xyclin (vi du, palbociclib), HDAC (vi du,
panobinostat), PARP (vi dy, olaparib), va proteasom (vi dy, bortezomib, carfilzomib)
ciing c6 thé dwoc két hop véi cac hop chit theo sang ché. Theo mét sb phuong 4n, chit
ttc ché JAK c6 tinh chon loc déi v6i JAK1 hon so véi JAK2 va JAK3.

Céc tac nhén thich hop khac dé sir dung két hop véi cac hop chét theo sang ché
bao gdm cac két hop héa tri nhu vach d6i trén co s& platin dugc ding & bénh ung thu
phdi va céc u rén khac (cisplatin hodc carboplatin kém gemxitabin; cisplatin hoic

carboplatin kém doxetaxel; cisplatin hodc carboplatin kém paclitaxel; cisplatin hoac
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carboplatin kém pemetrexed) hodc gemxitabin kém céc phan tir lién két paclitaxel
(Abraxane®).

Céc tac nhén hoa tri li¢u hodc céc tdc nhan khang ung thu khac thich hop bao
gdm, vi dy, cAc tic nhan alkyl héa (bao gdm, nhung khong gi6i han &, nito mu tat, cac
chit din xuét etylenimin, alkyl sulfonat, nitrosoure va triazen) nhu uraxil mu tat,
clormetin, xyclophosphamit (Cytoxan™), ifosfamit, melphalan, clorambuxil,
pipobroman, trietylen-melamin, trietylenthiophosphoramin, busulfan, carmustin,

lomustin, streptozoxin, dacarbazin, va temozolomit.

Céc téc nhén thich hgp khac dé sir dung két hop véi cac hop chét theo sang ché
bao gdm: dacarbazin (DTIC), tiy ¥, cling véi cac thubc hoa tri khac nhu carmustin
(BCNU) va cisplatin; “liéu phap Dartmouth” ma bao gdm DTIC, BCNU, cisplatin va
tamoxifen; két hop cua cisplatin, vinblastin, va DTIC; hoac temozolomit. Cac hop chét
theo sang ché con c6 thé duogc két hop véi cac thubc didu tri mién dich, bao gém cac

xytokin nhu interferon alpha, interleukin 2, va yéu té hoai tir u (INF).

Céac tac nhén héa tri liéu hodc céc tdc nhén khang ung thu khac thich hop bao
gbm, vi du, cac chit chéng chuyén héa (bao gdm, nhung khéng giéi han &, cac chat
d6i khang axit folic, cac chit tuong tu pyrimidin, cac chat trong ty purin va cac chit
ttc ché adenosin deaminaza) nhu metotrexat, 5-flouraxil, floxuridin, xytarabin, 6-

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

Céc tac nhan hoa tri liéu hodc cic tdc nhan khang ung thu khac thich hop con
bao g@)m, vi du, mot sb san phém tu nhién va céc chit dan xuét cua chung (vi dy, vinca
alkaloit, thudc khéng sinh khang u, enzym, lymphokin va epipodophyllotoxin) nhu
vinblastin, vincristin, vindesin, bleomyxin, dactinomyxin, daunorubixin, doxorubixin,
epirubixin, idarubixin, ara-C, paclitaxel (TAXOLTM), mithramyxin, deoxycoformyxin,

mitomyxin-C, L-asparaginaza, cac interferon (déc biét 1a IFN-a), etoposit, va teniposit.

Céc tac nhan gdy doc té bao khic bao gébm navelben, CPT-11, anastrazol,
letrazol, capexitabin, reloxafin, xyclophosphamit, ifosamit, va droloxafin.

Ciing thich hop 13 céc tac nhin gy doc t& bao nhu epidophyllotoxin; enzym
chéng ung thu; chét trc ché topoisomeraza; procarbazin; mitoxantron; cac phirc phéi tri

platin nhu cis-platin va carboplatin; cac chit cai bién dép ting sinh hoc; cac chit e ché
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sinh trudng; cac tic nhan diéu tri khang hormon; leucovorin; tegafur; va cc yéu to

sinh trudng sinh huyét.

(Céc) tac nhan khang ung thu khac bao gdm cac tic nhan diéu trj khang thé nhu
trastuzumab (Herceptin), cdc khang thé dbi véi cac phan tir kich thich ddng thoi nhu
CTLA-4, 4-1BB va PD-1, hodc cic khang thé dbi véi cac xytokin (IL-10, TGF-B,

V.V.).

Céc tac nhan khang ung thu khac con bao gdm céc tic nhan ma phong bé su di
tri ctia t& bao min dich nhu cac chit déi khang ddi v6i cac thu thé chemokin, k& ca
CCR2 va CCRA4.

Céc tac nhan khang ung thu khdc con bao gom céc tic nhan gia ting hé mién

dich nhu céc chat bo trg hodc tac nhan roi chuyén té bao T nudi.

Vacxin chéng ung thu bao gdm c4c t& bao dudi gai, cc peptit tbng hop, vacxin

ADN va virut tai t5 hop.

Phuong phép ding an toan va hiéu qua hau hét cac tic nhan héa tri lidu 1a da
biét dbi v6i ngudi c6 hiéu biét trung binh v& linh vyc k§ thuit nay. Ngoai ra, vide diing
ching dugc bdc 10 trong cac tai liéu thong thudng. Vi du, viéc ding nhidu tic nhan
hoa tri li€u dugc boc 19 trong tai liéu: "Physicians' Desk Reference" (PDR, vi du, phién
ban 1996, ctia Medical Economics Company, Montvale, NJ), toan bo ndi dung ctia n6

dugc dua hoan toan vao day bang cach vién dan.
Duogc pham va dang lieu

Khi dugc ding 1am duge phdm, cac hop chit theo sang ché c6 thé dugc dung &
dang dugc phém ma 13 su két hop hop chét theo sang ché, hodc mubi duoc dung ctia
nd, va it nhit mot chat mang dugc dung. Cac dugc phém nay co thé dugc bao ché theo
cach da biét trong linh vuc dugc, va c6 thé duoc ding qua nhiéu duong khéc nhau, tiy
theo mong mudn diéu tri fai chd hay diéu tri toan than va tiy theo ving cin duoc didu
tri. C6 thé ding khu tra (ké ca ding & mét va mang nhdy, k& c4 ding trong mii, 4m
dao va phan phdi qua dudng tryc trang), qua dudng phdi (vi dy, bing cach x0ng hodc
bom b6t hoic sol khi vao, ké ca bang may khi dung; trong khi quan, trong miii, biéu bi
va qua da), qua dudng mét, qua dudng miéng hoic ngoai dudng tiéu hoa. Cac phuong

phép dé phan phéi qua dudng mét c6 thé bao gdm ding khu tru (thudc nhé mét), tiém
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dudi két mac, tiém quanh mit hoic tiém vao trong buéng dich kinh hodc dua vao béng
6ng thong béng hodc vat cai xen vao mit bing dit duge vao bao két mac bing cch
phiu thuat. Cich ding ngoai dudng tiu héa bao gdm dung trong tinh mach, trong
dong mach, duéi da, trong khoang mang bung, hodc tiém bap hoic truyén; hodc trong
s0, vi du, ndi tly mac hodc trong ndo thit. Cach ding ngoai dudng tiéu héa cé thé &
dang mot liéu cao don nhAt, hodc ¢6 thé, vi dy, bé’mg bom truyén lién tuc. Cac dugce
pham va cc ché phidm dé ding khu tra c6 thé bao gdm cac miéng dan qua da, thudc
md, cac loai nudc xuc, cac loai kem boi, cac loai gel, thudc nho, vién dat hau mén,
thudc xit, cht 16ng va bot. Chit mang thong thudng ding cho duge phim, dung dich
nudc, nén bdt hodc nén dau, cac cht 1am dic va cac chat turong tu c6 thé 13 can thidt

hodc mong muon.

Sang ché con bao g(‘“)m cac duogc phém ma chtra mdt hodc nhiéu hop chét theo
séng ché néu trén lam thanh phén hoat tinh két hop véi mot hodic nhidu chit mang
duoc dung. Trong qua trinh bao ché cac dugc phdm theo sang ché, thanh phan hoat
tinh thuong dugc tron véi td duge, pha lodng bing t4 dugc hodc dwgce bao trong chét
mang & dang, vi dy, vién nang, géi nho, goi giéy, hodc vat chira khac. Khi t4 dugc
dugc ding lam chét pha lodng, thi n6 ¢6 thé 1a nguyén lidu rén, ban rin, hodc léng, ma
hoat dong nhur chit din, chit mang hodic méi truong cho thanh phan hoat tinh. Do d9,
céc duge pham c6 thé & dang vién nén, vién tron, bdt, vién ngam, gbi nhd, vién con
nhdng, con ngot, hdn dich, nhii twong, dung dich, siro, sol khi (& dang ran hodc trong
moi trudng 16ng), thudc mé& chira, vi dy, dén 10% trong lugng hoat chit, vién nang
gelatin mém va cung, vién dit hdu mon, dung dich vo6 trung dé tiém, va bot dugc dong
g6i vo trung.

Trong qua trinh bao ché duoc phém, hoat chét c6 thé duoc nghién dé tao ra c&
hat phi hgp trude khi két hop véi cc thanh phin khéc. Néu hoat chét hdu nhu khong
hoa tan, thi c6 thé dugc nghién dén c& hat bé hon 200 mesh (mét lu6i). Néu hoat chét
hiu nhu hoa tan trong nuée, thi ¢& hat c6 thé dwgc diéu chinh bing cach nghidn dé tao

ra sy phan bd hdu nhu ddng nhét trong ché phim, vi du khoang 40 mesh.

Mot s6 vi du vé ta duge thich hop bao gdm 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.
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Céc ché phim c6 thé con bao gdm: cdc tac nhan lam tron nhu bdt d4 talc, magie
stearat, va dau khodng; c4c tac nhan thdm udt; tac nhan nhii héa va tac nhan tao huyén
phii; cac chdt bao quan nhu metyl- va propylhydroxy-benzoat; cic chit tao ngot; va
cac tac nhan tao vi. Cac duogc phém theo sang ché c6 thé duge bao ché sao cho tao ra
su giai phéng thanh phén hoat tinh nhanh, kéo dai hodc chdm sau khi cho bénh nhan
dung béng cach 4p dung céc quy trinh da biét trong linh vuc k¥ thuat nay.

Céc dugc phdm cé thé dugc bao ché & dang lidu don vi, mbi liéu chira thanh
phan hoat tinh v&i lugng nim trong khoang tir Smg dén 100mg, thudng nim trong
khoang tir 10mg dén 30mg. Thu4t ngit "dang liéu don vi" dwoc ding d& chi cac don vi
riéng r& vé mit vat Iy thich hop 1am lidu don nhit cho di tuong 13 ngudi va cac dong
vét c6 vii khac, mdi don vi chira lugng dinh trude cia nguyén li€u hoat tinh d3 duoc

tinh dé tao ra tic dung didu tri bénh mong mubn, khi két hop vdi té dugce thich hop.

Hoat chét c¢6 thé c6 hidu qua trong khoang lidu luong rong va thudng dugc
ding vé6i luong c6 tac dung diéu tri bénh. Tuy nhién, cin phai hidu ring luong hop
chit duge ding trén thyc t& thudng s& do thdy thudc quyét dinh, tuy theo tinh hudng cu
thé, bao gdm tinh trang can dugc diéu tri, dudng ding dugc chon, hop chét cu thé
duoc dung, lra tudi, thé trong, va dép Ung cla ting bénh nhén, mitc do ndng cua cac

triéu chimg ctia bénh nhan, va cac yéu td twong tu.

Dé bao ché cac dugc phim rén nhu vién nén, thanh phan hoat tinh chinh dugc
tron véi ta duge dé tao ra dang bao ché rén chira hdn hop déng nhét gém hop chét theo
sang ché. Khi cac ché phdm dang bao ché nay dugc goi 13 ddng nhét, thi thanh phan
hoat tinh thuong dwoc phan tan déu trong toan bd ché phdm nay sao cho ché phim nay
c6 thé d& dang dugc phan chia tiép thanh cic dang liu don vi hitu hiéu bing nhau nhu
c4c vién nén, vién tron va vién nang. Sau d6, ché phim dang bao ché rin nay dugc
phan chia tiép thanh dang liéu don vi thudc loai néu trén chira thanh phan hoat tinh

theo sang ché véi lugng, vi du, nim trong khoang tir 0,1mg dén 500mg.

Céc vién nén hoac vién tron theo sang ché c6 thé dugc bao hodc duge tron theo
cach khac dé tao ra dang lidu c6 wu diém vé tac ddng kéo dai. Vi dy, vién nén hodc
vién tron c6 thé chira thanh phan lidu bén trong va thanh phin lidu bén ngoai, thanh
phan liéu bén ngoai & dang 16p bao 1én thanh phan lidu bén trong. Hai thanh phin nay

c6 thé duoc tach biét bang 16p bao tan trong rudt c6 tac dung chéng lai qué trinh phan
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14 trong da day va cho phép thanh phan bén trong di qua & trang thai nguyén ven dén
t4 trang hodc dugc tri hodn giai phong. Nhidu loai nguyén liéu c6 thé duge st dung
cho céc 16p boc hodc bao tan trong rudt nhu vdy, cic nguyén liéu ndy bao gdm nhiéu
axit polyme va cac hdn hop ciia cic axit polyme vé6i cac nguyén liéu nhu senlac, ruou

xetylic, va xenluloza axetat.

Céc dang 16ng ma trong d6 cac hop chit Vé céc duge pham theo sang ché c6 thé
dugc két hop vao dé ding qua dudng miéng hodc bing cach tiém bao gdm dung dich
nudc, siro dugc tao vi mot cach thich hop, cac hdn dich chira nudc hoic diu, va nhil
tuong dugc tao vi véi cac loai dau in dugc nhu dau hat bdng, dau vung, dau dira, hodc

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

Céc dugc phdm dé xong hozic bom bao gém dung dich va céc loai hdn dich
trong cac dung méi nudc hodc hitu co duoc dung, hoic hdn hop ciia ching, va bot.
Cac duoc phém long hodc rin ¢6 thé chira cac ta duoe dugce dung thich hgp nhu trén.
Theo mdt s6 phwong 4n, cac duge phdm duge ding qua dudng miéng hodc duong hd
hép trén 12 miii dé cho tac dung tai chd hodc toan than. Cac dugc phim c6 thé duoc khi
dung bang cach sir dung céc khi tro. Dung dich dugc khi dung c6 thé duge hit truc tiép
tlr thiét bi khi dung hodc thiét bi khi dung co thé duoc gén vao nut gac trén mat na,
hodc méy thd 4p sult duong khéng lién tuc. Cac duge phim dang dung dich, hén dich,
hoic bdt ¢ thé dugc ding qua dudng miéng hodc qua dudng miii tir cac dung cu ma

phan phéi ché pham theo cach thich hop.

Luogng hop chit hoic dugc phém dugc dung cho bénh nhén thay dbi tuy theo
chit nao dugc ding, muc dich cia viéc ding thudc, nhu phong bénh hay diéu tri bénh,
trang thai cta bénh nhén, cich dung thubc, va cac yéu té tuong tu. Trong céc tmg dung
didu tri, cac duoc phém c6 thé duoc ding cho bénh nhan di mic bénh véi lugng du dé
chita hozc it nh4t ngin chin mét phan triéu chitng bénh 1y niy va céc bién ching cta
né. Liéu hitu hiéu s& phu thudc vao tinh trang bénh dugc didu tri cling nhu theo quyét
dinh cia thﬁy thube diéu tri tuy theo céac yéu t5 nhu mirc do néng cta bénh, lra tudi,

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

Céc duge phdm dugc ding cho bénh nhan cé thé & dang duge phdm néu trén.
Céc duge phim nay c6 thé duoc tiét trung theo cac k§ thuat tiét tring néi chung, hodc

¢ thé duoc loc tiét trung. Dung dich nudc c6 thé dugc bao goi dé sur dung nguyén
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dang, hoic dugc sy dong kho, ché phim sdy dong kho duoc két hop v&i chét mang vO
trung chira nuée trude khi dung. D pH clia cic ché pham chira hop chét nay thuong
nam trong khoang tir 3 dén 11, t&t hon 1a tir 5 dén 9 va t6t nht 13 tir 7 dén 8. Can phai
hiéu réng vi€c st dung cac chét nhit dinh trong sb cac ta duoc, chat mang, hodc chét

lam 6n dinh néu trén s& tao ra mudi dugc ly.

Liéu diéu tri bénh cua céc hop chét theo sang ché c6 thé thay dbi tuy theo, vi
dy, muc dich str dung cu thé ma viéc diéu tri nhim dén, cach dung cua hop chét nay,
sttc khoe va tinh trang ctia bénh nhén, va quyét dinh cta thiy thuéc ké don. Ty phan
hozc ndéng d6 ctia hop chit theo sang ché trong dugc pham cé thé thay ddi tuy theo
nhiéu yéu t6 bao gém liéu lwong, cac tinh chit héa hoc (vi dy, tinh ky nudc), va duong
dung. Vi dy, céc hop chét theo sang ché c6 thé duoc dua vao dung dich nuéc dém sinh
ly chtta khoang 0,1% dén 10% trong lugng/thé tich hop chét nay dé dung ngoai dudng
tiéu hoa. Mot sd khoang lidu lugng thong thudng nim trong khoang tir 1pg/kg dén
lg/kg thé trong mdi ngay. Theo mét sé phuong 4n, khoang lidu luong nidm trong
khoang tir 0,01mg/kg dén 100mg/kg thé trong mdi ngay. Lidu ding c6 thé phu thude
vao céac yéu t6 nhu loai va muc do dién tién coa bénh hoic rdi loan nay, tinh trang suc
khoe chung ctia bénh nhan cu thé, hiu qua sinh hoc twong dbi cua hop chit dugc
chon, thanh phan ctia t& duge, va dudng ding cta né. Lidu hitu hiéu ¢6 thé duge ngoai
suy tir duong cong lidu lwong-dép tmg thu dwoc tir hé thdng thir nghiém in vitro hodc

thir nghiém trén mau dong vat.

Céc hop chét theo sang ché cling c6 thé dugc tao ché phdm khi két hop véi mot
hodc nhiéu thanh phin hoat tinh bd sung ma c6 thé bao gdm dugc chit bt ky nhu céc
tac nhan khang virut, cadc vacxin, cac khang thé, cac chit ting cudng mién dich, cac
chat trc ché mién dich, c4c tic nhan chdng viém va cac yéu td twong ty.

Céc hop chit duoc danh ddu va cac phuong phép thir nghiém

Theo khia canh khac, sang ché @8 xuét thudc nhudm huynh quang, nhan spin,
céc hop chét theo sang ché duge d4nh d4u bing kim loai nang hogic danh d4u phong xa
ma sé& hitu ich khéng chi trong viéc hién hinh ma con trong ca cac thir nghiém, ké ca in
vitro va in vivo, dé dinh vi va dinh lugng enzym FGFR trong cic mAu mo, ké ca nguoi,

va dé xéc dinh céc phdi tir enzym FGFR bang cach tc ché lién két cia hop chét da
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dugc dénh diu. Do d6, sang ché bao gdm cac thir nghiém enzym FGFR ma chia cac

hop chit da dugc danh diu nhu vay.

Sang ché con bao gdm cac hgp chit theo sang ché da duoc danh dAu bing ddng
vi phéng xa. Hop chét “duoc danh ddu bing ddng vi phong xa” hoic “dugc danh diu
bang phéng xa” 14 hop chét theo sang ché, trong d6 mdt hodc nhidu nguyén tir dugc
thay hodc duoc thé bang nguyén tir c6 nguyén tir khéi hodc sé khdi khac nguyén tr
khdi hodc sb khdi thudong thdy trong tw nhién (tic 1a c6 trong tw nhién). Cac dong vi
phong xa thich hop ma co thé dugc két hop vao cac hop chét theo Séng ché bao gém,
nhung khong chi gi6i han &, H (con dugc viét 1a D thay cho doteri), *H (con dugc vit
1a T thay cho triti), ''C, ®C, "*C, PN, N, 10, 70, ®0, '®F, 3%s, *¢c1, *2Br, "*Br, "Br,
Br, "L, ', "I va 'L Péng vi phong xa ma dugc két hop vao cac hop chét da
dugc danh diu bang phéng xa nay s& phu thudc vao tmg dung cu thé cua hop chit da
dugc danh ddu bang phéng xa do. Vi du, dbi v6i cac thir nghiém danh ddu va canh
tranh enzym FGFR in vitro, cac hop chit ma két hop *H, *C, ¥Br, 1, ®'1, hoic *°S
s& thuong 1a hitu dung nhét. Déi véi céc ng dung hién hinh anh phéng xa ''C, '°F,

1257, 1231, 241, BIL, By, ™Br hodc "'Br s& thudng 1a hitu dung nhét.

Can phai hiéu rang hop chit “dugc danh ddu bing phong xa” hodc “hop chét
dugc danh diu” 13 hop chit ma da két hop it nhit mot ddng vi phéng xa. Theo mot sb

phwong 4n, ddng vi phéng xa dwoc chon tir nhém bao gdm *H, ", 1, ¥s va ¥Br.

Céc phuong phép tong hop dé két hop cac ddng vi phéng xa vao céc hop chét
hitu co ¢ thé dugc ap dung cho céc hop chét theo sang ché va 1a da biét trong linh vuc

k¥ thuat nay.

Hop chét dugc danh diu bing phdng xa theo sang ché c6 thé duoc dung trong
thir nghiém sang loc dé x4c dinh/danh gi4 cac hop chét. N6i chung, hgp chét méi duge
tdng hop hogc xac dinh (tirc 1a hgp chit thir nghiém) ¢6 thé dwgc danh gia vé kha ning
clia né trong viéc 1am giam sy lién két ctia hop chat di dugc danh ddu bang phdéng xa
theo sang ché véi enzym FGFR. Do d6, kha ning cta hop chét thu nghiém trong viéc
canh tranh v&i hop chét d3 dugc dénh d4u bang phoéng xa dé lién két véi enzym FGFR
lién quan truc tiép t6i ai luc lién két ctia né.

Kit
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Sang ché con bao gém cac kit duoc hitu dung, vi dy, dé diéu tri hodc phong
ngita céc bénh hoic cac rdi loan lién quan dén FGFR, bénh béo phi, bénh dai thao
dudng va céc bénh khéc duge dé cap dén trong ban mé ta nay, ma chiing bao gdm mét
hodc nhiéu vét chira ma chta duge phim chuta hop chét theo sang ché voi luong hitu
hiéu dé diéu tri bénh. Céc kit nay con co thé bao g(“)m, néu mubn, mot hodc nhidu
thanh phan kit dugc théng thudng khac nhau, vi du, vt chita v6i mot hodc nhidu chat
mang duogc dung, vat chira bd sung, v.v., nhu dé duoc nhan th:?iy déi véi ngudi ¢ hidu
biét trung binh v& linh vuc k¥ thudt nay. Huéng dén st dung & dang t¢ in roi hodc &
dang nhén dén, biéu thi lugng ctia cac thanh ph?m s& duoc dung, huéng dan cach dung,

va/hogic huéng dan cach tron cac thanh phan ndy, ciing ¢6 thé bao gdm trong kit nay.

Sang ché s& dugce dugc boc 16 mot cach chi tiét dua vao céac vi du cu thé. Cac vi
du sau duoc bdc 16 chi nhim muc dich minh hoa, va khong nhiam gi6i han pham vi cta
sang ché theo cach bt ky ndo. Ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay
d& dang nhén biét nhiéu loai théng s6 khéng quan trong ma c6 thé duoc thay dbi hodc
duoc cai bién dé tao ra cac két qua ngang bing. Cac hop chit theo cac vi du duge thy

14 chét rc ché ctia mot hodc nhidu FGFR néu duéi day.
Vi du thwe hién sang ché

Céc quy trinh thir nghiém d6i véi cac hop chit theo sang ché dwoc néu duéi
day. Quy trinh tinh ché LC-MS diéu ché mot vai hop chét trong s6 cac hop chit da
diéu ché dugc duoc thyuc hién trén hé tich phin doan theo khdi lvong Waters. Thiét
1ap thiét bi, quy trinh va phdn mém kiém so4t co ban d& van hanh céc hé nay da duogc
bdc 160 mot cach chi tiét trong tai liéu. Vi dy, xem: “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 chat tach dwoc thuong duoc dua di do
phé khéi sic ky 1ong (LCMS) phan tich dé kiém tra d6 tinh khiét trong cac didu kién
sau: Dung cu; seri Agilent 1100, LC/MSD, Co6t: Waters SunFire™ Cig Sum, 2,1 x
5,0mm, cac dung dich dém: pha dong A: TFA 0,025% trong nudc va pha dong B: TFA
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0,025% trong axetonitril; gradien 2% dén 80% B trong 3 phut véi toc do dongtde do
dong 1,5ml/phut.

Mbt vai hop chét trong s6 cac hop chét da didu ché con dugc tach trén quy md
diéu ché theo phuong phap séc ky 1ong hiéu ning cao pha dédo (RP-HPLC) véi bd do
MS hoic sic ky nhanh (silica gel) nhu duoc chi ra trong cac vi du. Cac diéu kién vé

cdt séc ky long hiéu ning cao pha dao (RP-HPLC) 14 nhu sau:

Tinh ché véi d6 pH = 2: c6t Waters SunFire™ C;g Sum, 19 x 100mm, rira giai
bang pha dong A: TFA 0,1% (axit trifloaxetic) trong nudc va pha dong B: TFA 0,1%
trong axetonitril; tc 6 dong 1a 30ml/phit, gradien tach dugc t6i wu héa dbi véi tung
hop chat bang cach st dung quy trinh t6i wu héa phuong phap dic hiéu vé&i hop chit
nhu da dugc boc 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 thuong, tbc d6 dong duge dung véi cot 30
x 100mm la 60ml/phut.

Tinh ché v&i d6 pH = 10: c6t Waters XBridge C;g Spum, 19 x 100mm, rira giai
bing pha déng A: NH,OH 0,15% trong nudc va pha dong B: NH,OH 0,15% trong
axetonitril; tbc d6 dong 1 30ml/phut, gradien tach dugc t6i wu hoa cho mdi hop chit
bang cach str dung quy trinh t5i wu héa phuong phép dic hiéu véi hop chét nhu da
dugc boc 1§ trong cac 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, tbc d6 dong dwoc dung véi cot 30
x 100mm la 60ml/phut.

Vidul

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on
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Budc 1: Etyl 6-clo-4-(metylamino)nicotinat

HN
=
J
N Cl

Metylamin (8,52ml, 8,0M trong EtOH, 68,2mmol) dwgc bd sung nho giot & 0°C
vao dung dich chira 2,4-diclo-5-carbetoxypyridin (10,0g, 45,4mmol, mua tir Ark, danh
muc s6 AK-25933) trong axetonitril (40ml). Dung dich thu dugc dugc khudy & nhiét
dd trong phong trong thdi gian 6 gio trude khi né duge b trong chin khong. Cin thd

duoc dua truc tiép dén budc tiép theo khong cin tinh ché thém. Theo tinh toan theo

phuong phap LC-MS cho CoH;,CIN,0, [M+H]" m/z: 215,1; gia tri tim dugc 215,1.

Budc 2: 6-clo-4-(metylamino)nicotinaldehyt

N Cl

Diisobutylnhém hydrua 1,0M trong THF (150ml, 150mmol) dugc bd sung véao
dung dich chira etyl 6-clo-4-(metylamino)nicotinat (11,0g, 50,2mmol) trong metylen
clorua (400ml). Hdn hop thu duge duge khudy & nhiét db trong phong trong thoi gian
6 gid trude khi né duge dimg bang dung dich mubi Rochelle. Sau khi khudy trong thoi
gian 12 gid, dung dich nuéc duge chiét bing EtOAc (3x150ml) va 16p hitu co dugc
lam khd trén Na,SO4 va ¢d trong chin khong dé tao ra ruou thd. Theo tinh toan theo

phuong phap LC-MS cho C;H;,CIN,O [M+H]" m/z: 173,0; gia tri tim dugc 173,0.

Natri bicacbonat (42g, 500mmol) va periodinan Dess-Martin (42g, 100mmol)
duoc bd sung vao dung dich chira ruou thé trong metylen clorua (300ml). Hon hop thu
dugc duge khudy trong thoi gian 1 gid trude khi né dugce dirng bang Na,$,0; (chita
nuGe bdo hoa, 100ml) va NaHCOj; (chira nuéc bdo hoa, 100ml). Pha nudc duoc chiét
bang EtOAc (3x100ml) va 16p hiru co dwoc lam khé trén Na,SOy4 va cb trong chéan
khong. Tinh ché theo phuong phép sic ky c6t nhanh @& tao ra aldehyt (6,2g, hiéu sudt
80% sau hai budc). Theo tinh toan theo phuong phap LC-MS cho C;H3CIN,O [M+H]"
m/z: 171,0; gia tri tim dugc 171,0.
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Budce  3: 2-clo-5-{[(2,6-diflo-3,5-dimetoxyphenyl)amino]metyl } -N-metylpyridin-

4-amin

N CI

Natri triaxetoxybohydrua (3,6g, 17,0mmol) dwoc bd sung vao hdn hop gdm 2,6-
diflo-3,5-dimetoxyanilin (CAS #651734-54-2, LakeStar Tech, LSP-210C, Mé: 132-
110-05: 1,07g, 5,68mmol) trong axit trifloaxetic (7,9ml, 0,1mol). Hon hop nay duoc
khudy & 0°C trong thdi gian 2 phut trude khi dung dich chira 6-clo-4-(metylamino)-
nicotinaldehyt (0,97g, 5,7mmol) trong metylen clorua (8,0ml) duoc bd sung nho giot
vao. HOn hop phan tmg nay dugc khudy & nhiét do trong phong qua dém trudce khi nd
dugc cb trong chan khong dé loai bd du luong axit trifloaxetic. Cin duoc trung hoa
bang dung dich NaHCO;. Pha nuéc duge chiét bing EtOAc (3x10ml) va 16p hitu co
duge 1am kho trén NaySOy4 va ¢b trong chan khong. San phdm thé duge tinh ché theo
phwong phép sic ky c6t nhanh d& tao ra anilin (1,36g, 68%). Theo tinh tbén theo
phuong phap LC-MS cho C;sH;;CIF,N;0, [M+H] m/z: 344,1; gia tri tim duoc 344,1.

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

0 N° N

ghel
|
N Cl
Trietylamin (0,41ml, 2,9mmol) va triphosgen (70,0mg, 0,23mmol) & 0°C duoc
b6 sung vao hdn hgp gdm dianilin (206mg, 0,60mmol) trong THF (6,0ml). H3n hop
thu duge duge khudy trong thoi gian 1 gior & 0°C trude khi n6é duoc dimg bing natri
cacbonat. Pha nuéc duge chiét bing EtOAc (3x10ml) va 16p hitu co dugc lam kho trén

Na,SO, va cd trong chin khong. San phim thé duoc tinh ché theo phuong phép séc ky
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cot nhanh dé tao ra ure (190mg, 90%). Theo tinh toan theo phuong phap LC-MS cho
C16H15C1F2N303 [M+H]+ m/z: 370,1, glé tri tim duqc 370,1 .

Budce 5: 3-(2,6-diflo-3,5-dimetoxyphenyl)-7-[(4-metoxybenzyl)amino]-1-metyl-3,4-di-
hydropyrido[4,3-d]pyrimidin-2(1H)-on
~

F

< X .

o N N
ghe!
Sy | H,PMB

Hdn hop gdm 4-metoxybenzylamin (2,65ml, 20,3mmol), 7-clo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on (1,5g,
4,0mmol), paladi axetat (90mg, 0,4mmol), (R)-(+)-2,2'-bis(diphenylphosphino)-1,1'-
binaphtyl (200mg, 0,4mmol) va xesi cacbonat (2,6g, 8,Immol) trong 1,4-dioxan
(30ml, 400mmol) dwoc gia nhiét & 100°C trong thoi gian 12 gid. Hon hop nay duoc
loc va c6 trong chan khong. San phdm thé duoc tinh ché theo phuong phap séc ky cot
nhanh @8 tao ra anilin. Theo tinh to4n theo phuong phap LC-MS cho C,4H,sF,N4O4
[M+H]" m/z: 471,2; gi4 trj tim dugc 471,2.

Buéc 6: 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

F

< X

0 N" N

ghe!
SN | NH,

Dung dich chira 3-(2,6-diflo-3,5-dimetoxyphenyl)-7-[(4-metoxybenzyl)amino]-
1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on (1,1g, 2,3mmol) trong TFA
(10,0ml) dugc gia nhiét dén 85°C trong thdi gian 3 gid truée khi né duge co trong
chan khong va trung hoa bang dung dich natri bicacbonat. Pha nuéc duogc. chiét bing
EtOAc (3x20ml) va 16p hitu co duoc lam khé trén Na,SO4 va ¢6 trong chan khéng.
San phdm thé dugc tinh ché theo phwong phép sic ky cot nhanh d tao ra anilin

-66-



24850

(0,55g, 67%). Theo tinh toan theo phwong phap LC-MS cho CisH7F,N4O3 [M+H]"
m/z: 351,1; gié tri tim duoc 351,1.

Budce 7: 7-amino-8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on
~

F o]

F K(iBr

SN | NH,

NBS (23mg, 0,13mmol) dugc bd sung vao dung dich chta 7-amino-3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
(37mg, 0,106mmol) trong axetonitril (2,0ml). Hon hop thu dugc dugc khudy trong
thoi gian 1 gid trude khi né duge co trong chan khong. San phdm thd duoc tinh ché
theo phuong phép sic ky cot nhanh dé tao ra bromua. Theo tinh toan theo phuong
phép LC-MS cho C;¢H;¢BrF,N,0; [M+H]" m/z: 429,1; gia tri tim dugc429,1.

Budce 8: 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Pd(dppf)Cl, (8,0mg, 0,0lmmol) va ZnMe, (dung dich 2,0M trong toluen,
0,11ml, 0,22mmol) dugc bd sung vao dung dich chira 7-amino-8-bromo-3-(2,6-diflo-
3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on  (34,0mg,
0,080mmol) trong 1,4-dioxan (0,8ml). Hén hop thu dugc dugc khudy trong thoi gian 1
gio & 110°C truée khi né dugc pha lodng bing MeOH (4ml) va tinh ché theo phuong
phép sic ky 1ong hiéu ning cao dao pha (46 pH =2) dé tao ra san phdm & dang mubi
TFA cua nd. Theo tinh toan theo phwong phap LC-MS cho Ci7H;oF,N40; [M+H]"
m/z: 365,1; gia tri im dugc365,1. "H NMR (500MHz, DMSO) § 7,73 (s, 3H), 7,04 (t,
J=1,5Hz, 1H), 4,59 (s, 2H), 3,88 (s, 6H), 3,39 (s, 3H), 2,80ppm (s, 3H).

Vi dy 2

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-etyl-1-metyl-3,4-dihydropyrido[4,3-d]py-
rimidin-2(1H)-on
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Hop chét ndy duoc tng hop theo ciing phuong phép da néu trong Vi du 1 bing
cach sir dung dietyl kém (mua tr Sigma-Aldrich, danh muc sb 220809) thay cho
dimetyl k&m. Theo tinh toén theo phuwong phap LC-MS cho CjgH, F,N,O5 [M+H]'
m/z: 379,1; gia tri tim dugc379,1.

Vidu3

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-oxo0-1,2,3,4-tetrahydropyrido-
[4,3-d]pyrimidin-8-carbonitril

~o
Bt
~o NN "
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|
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Pd(dppf)Cl, (4,0mg, 0,005mmol) va k8m xyanua (8,2mg, 0,070mmol) dugc bd
sung vao dung dich chira 7-amino-8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on (10,0mg, 0,0233mmol) trong DMF
(1,0ml). Hon hop thu dugc duoc khudy trong thoi gian 1 gio & 180°C trudc khi nd
dugc pha lodng bang MeOH (4ml) va tinh ché theo phuong phép sic ky 16ng hidu
néng cao dao pha (d6 pH =2) dé tao ra san phidm. Theo tinh toén theo phuong phap
LC-MS cho Cj;H;¢FoNsO; [M+H]" m/z: 376,1; gia tri tim dugc376,1. '"H NMR
(500MHz, DMSO) 6 7,90 (s, 1H), 7,15 (s, 2H), 7,05 (t, J = 7,5 Hz, 1H), 4,55 (s, 2H),
3,89 (s, 6H), 3,53 ppm (s, 3H).

Vidu4

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-etoxy-1-metyl-3,4-dihydropyrido[4,3-d]-
pyrimidin-2(1H)-on
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Dong (10,0mg, 0,157mmol) va kali hydroxit (10,0mg, 0,178mmol) dugc bd
sung vao dung dich chira 7-amino-8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on (10,0mg, 0,0233mmol) trong etanol
(1,0ml). Hon hop thu duoc duoc gia nhiét dén 150°C trong thoi gian 3 gio va sau do
dugc pha lodng bing MeOH (4ml) va tinh ché theo phuong phép sic ky long hiéu
ndng cao dao pha (46 pH =2). Theo tinh toan theo phwong phip LC-MS cho
CsHy1FoN4O4 [M+H]" m/z: 395,1; gia trj tim duge395,1. "H NMR (500MHz, DMSO)
8 7,57 (s, 1H), 7,03 (t, J= 7,5 Hz, 1H), 6,48 (s, 2H), 4,58 (s, 2H), 3,88 (s, 6H), 3,82 (q,
J=1,5Hz, 2H), 3,42 (s, 3H), 1,34 ppm (t, /= 7,5 Hz, 3H).

Vidu5

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(2-metoxyetoxy)- 1 -metyl-3,4-dihydro-
pyrido[4,3-d]pyrimidin-2(1H)-on

~o
1
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|

N7 NH,

Hop chét nay duoc tng hop theo cung phuong phap da néu trong Vi du 4 bing
cach st dung 2-metoxyetanol thay cho etanol. Theo tinh toan theo phuong phap LC-
MS cho CgH,3F,N4Os [M+H]" m/z: 424,2; gia tri tim duoc424,1.

Vidu6

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-[2-(4-metylpiperazin-1-
yletoxy]-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chét nay dugc tdng hop theo cling phuong phap d4 néu trong Vi du 4 bing
cach st dung 2-(4-metylpiperazin-1-yl)etanol (mua tir Oakwood, danh muc s6 021290)

thay cho etanol. Theo tinh todn theo phwong phap LC-MS cho CyHjF,NgO,4 [M+H]
m/z: 493,2; gia tri tim dugc493,2.

Vidu7

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-8-phenoxy-3,4-dihydropyrido[4,3-

d]pyrimidin-2(1H)-on
~N
F
A E[NE’LN/
F Z

Jsqe

N~ "NH,
Hop chit nay dugc tdng hop theo cling phuong phép d4 néu trong Vi du 4 bing
cach sir dung phenol thay cho etanol. Theo tinh toan theo phuong phap L.C-MS cho
CooHy FoN4O4 [M+H]" m/z: 443,1; gid tri tim dugcdd3,1.
Vidu 8
7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-(1-metyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

N
F
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Kali cacbonat (8,6mg, 0,062mmol) va tetrakis(triphenylphosphin)paladi(0)
(3,6mg, 0,0031mmol) dwoc bd sung vio dung dich chira 7-amino-8-bromo-3-(2,6-
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diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on (theo
Vi du 1, Buéc 7: 9,0mg, 0,02Immol)va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol (6,5mg, 0,031mmol, mua tir Sigma-
Aldrich, danh muc sb 595314) trong 1,4-dioxan (0,6ml) /nudc (0,15ml). Hén hop thu
dugc duoc khudy trong thoi gian 2 gio & 110°C trudce khi né dugc pha lodng bing
MeOH (4ml) va tinh ché theo phuong phap sic ky 16ng hiéu nang cao ddo pha (d¢ pH
=2) d tao ra san phdm & dang mudi TFA cta né. Theo tinh toan theo phuong phap
LC-MS cho CyH,FoNgO; [M+H]" m/z: 431,2; gid tri tim duoc431,1. 'H NMR
(500MHz, DMSO) 6 7,87 (s, 1H), 7,81 (s, 1H), 7,49 (s, 1H), 7,20 (s, 2H), 7,04 (t, J =
7,5 Hz, 1H), 4,61 (s, 2H), 3,90 (s, 3H), 3,88 (s, 6H), 2,67 ppm (s, 3H).

Vidu9

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)- 1 -metyl-8-(1-etyl-1H-pyrazol-4-yl)-3,4-di-
hydropyrido[4,3-d]pyrimidin-2(1H)-on

0
F
) N
~o NT N7 , NN
F A p
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N~ NH,

Hop chét nay duoc téng hop theo cung phwong phép da néu trong Vi du 8 béng
cach st dung 1-etyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-
pyrazol (mua tr Combi-Blocks, danh myc s6 BB-8817) thay cho 1-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol. Theo tinh toan theo
phuong phap LC-MS cho CyHp3FoNgO3 [M+H]" m/z: 443,2; gia tri tim duoc 443,1.

Vidu 10

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[1-(2-hydroxyetyl)-1H-pyrazol-4-yl]-1-
metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chét ndy duoc tdng hop theo cung phuong phap da néu trong Vi du 8 bang
cach st dung 2-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-
pyrazol-1-yl]etanol thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
4,5-dihydro-1H-pyrazol (mua tir Syntech Solution, danh myc s BH-3012) . Theo tinh
toan theo phuong phap LC-MS cho CyH,3F,N¢O5 [M+H]" m/z: 461,2; gia tri tim dugc
461,2.

Viduy 11

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-(1-piperidin-4-yl-1H-pyrazol-4-
y1)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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o
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Hop chét nay duoc tdng hop theo ciing phwong phép da néu trong Vi du 8 bang
cach str dung axit {1-[1-(tert-butoxycacbonyl)piperidin-4-yl]-4,5-dihydro-1H-pyrazol-
4-yl}boronic (mua tir Combi-Blocks, danh muc s6 BB-6007) thay cho 1-metyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol. Sau khi phan
{mg d4 hoan thanh, né dugc pha losing bang TFA (4ml) va tinh ché theo phuong phap
sic ky long hidu ning cao dao pha dé tao ra san phim. Theo tinh to4n theo phuong

phé.p LC-MS cho C24H28F2N703 [M+H]+ m/z: 500,2, glé tri tim dlIQC 500,1
Viduy 12

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-(1H-pyrazol-4-yl)-3,4-dihydro-
pyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chét nay dugc tdng hop theo cing phuong phap di néu trong Vi du 8 bing
cach st dung 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (mua tir
Sigma-Aldrich, danh muc ) 525057) thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol.. Theo tinh toan theo phuong phap LC-MS
cho C1oH oF,N¢O3 [M+H]" m/z: 417,1; gié tri tim duoc 417,1.

Vidy 13

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-(1-metyl-1H-pyrazol-5-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chat nay dugc tdng hop theo ciing phuong phép da néu trong Vi du 8 bing
cach str dung 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (mua
tir ChemBridge Corp., danh muc s6 4003213) thay cho 1-metyl-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol.. Theo tinh toan theo phuong phap
LC-MS cho CyoH F,NeO; [M+H]" m/z: 431,2; gia tri tim dugce431, 1.

Vidu 14

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-phenyl-3,4-dihydropyrido[4,3-d-
Jpyrimidin-2(1H)-on
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Hop chét ndy duoc tbng hop theo cling phuong phap d4 néu trong Vi du 8 bang
cach st dung axit phenylboronic (mua tir Sigma-Aldrich, danh muc sé 20009) thay
cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol..
Theo tinh toén theo phuong phap LC-MS cho CpHy FoN,O3 [M+H]" m/z: 427,2; gi4
tri tim dugc 427,1.

Vidu 15

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(4-flophenyl)-1-metyl-3,4-dihydro-pyrid-
o[4,3-d]pyrimidin-2(1H)-on

NH,

Hop chét nay dwoc tong hop theo cling phuong phép di néu trong Vi du 8 bang
cach stt dung axit 4-flophenyl boronic (mua tir Sigma-Aldrich, danh muc sé 417556)
thay cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-
pyrazol.. Theo tinh toan theo phwong phap LC-MS cho CpH,FsN,O3 [M+H]" m/z:
445,1; gia tri tim dugc 445,1.

Vidy 16

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-pyridin-3-yl-3,4-dihydropyrido
[4,3-d]pyrimidin-2(1H)-on
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Hop chét ndy dugc tong hop theo cling phuong phép da néu trong Vi du 8 bang
cach st dung axit 3-pyridylboronic (mua tir Sigma-Aldrich, danh muc s6 512125) thay
cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol..
Theo tinh toan theo phuong phap LC-MS cho CyH,0F,NsO5 [M+H]" m/z: 428,1; gia
tri tim duwoc 428,1.

Vidu 17

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-pyridin-4-y1-3,4-dihydropyrido
[4,3-d]pyrimidin-2(1H)-on
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Hop chéit nay dugc tdng hop theo cling phuong phép da néu trong Vi du 8 bang
céch str dung axit 4-pyridylboronic (mua tir Sigma-Aldrich, danh muc sb 634492) thay
cho 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-pyrazol..
Theo tinh todn theo phuong phap LC-MS cho Cy;Hy0F,NsO3 [M+H]" m/z: 428,1; gia
tri tim duogc 428,1.

Vidu 18

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-[(E)-2-phenylvinyl]-3,4-dihydr-
opyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chat ndy dugc tdng hop theo phan img lién hop Suzuki bromua (theo Vi du
1, Buéc 7) véi axit (E)-2-phenylvinyl boronic (mua tir Sigma-Aldrich, danh muc sb
473790) theo cung phuong phép dd néu trong Vi du 2. Theo tinh toan theo phuong
phap LC-MS cho Cy4Hp3F,N,0;5 [M+H]" m/z: 453,2; gia tri tim duoc 453,1.

Vidu 19

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-phenyletyl-3,4-dihy dropyrido-
[4,3-d]pyrimidin-2(1H)-on

NH,

Paladi trén than (10,0mg) dugc bd sung vao dung dich chua 7-amino-3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-metyl-8-[(E)-2-phenylvinyl]-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on (10,0mg) trong MeOH (1ml). Hon hgp phan tng nay dugc giit
trong méi trudng khi H, trong thdi gian 2 gid trude khi né duoc loc, va tinh ché theo
phuong phap sic ky 1oéng hiéu ning cao déo pha (@0 pH =2). Theo tinh to4n theo
phuong phap LC-MS cho C,4H,sF,N4O5 [M+H]" m/z: 455,2; gia tri tim duoc 455,1.
Vidu 20

7-amino-8-benzyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d-
Jpyrimidin-2(1H)-on
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Hop chét nay dugc tdng hop theo phan tng lién hop Suzuki bromua (theo Vi du
1, Buéc 7) v6i 2-benzyl-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (mua tir Ark, danh muc
s6 AK-23881) theo cung phuong phéap néu trong Vi du 2. Theo tinh toan theo phuong
phép LC-MS cho Cp3H,3FoN,05 [M+H]" m/z: 441,1; gia tri tim duoc 441,1.
Vidu 21

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(3,6-dihydro-2H-pyran-4-yl)-1-metyl-3,
4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

NH,

Hop chét nay dugc tdng hop theo phan tmg lién hop Suzuki bromua (theo Vi du
1, Bu6c 7) voi 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydro-2H-pyran
(mua tlr Sigma-Aldrich, danh myc sb 721352) theo ciing phwong phép da néu trong Vi
du 2. Theo tinh toan theo phuong phép LC-MS cho Cy;H,3F,N40, [M+H]" m/z: 433,2;
gia tri tim dugc433,1.
Viduy 22
6-amino-2-(2,6-diflo-3,5-dimetoxyphenyl)-4,4-dimetyl-1,2-dihydro-2,7-naphthyridin-
3(4H)-on
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Budec 1. 6-clo-2-(3,5-dimetoxyphenyl)-1,4-dihydro-2,7-naphthyridin-3(2H)-on

~N
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N Cl

Kali cacbonat (568mg, 4,11mmol), (1R,2R)-N,N'-dimetylxyclohexan-1,2-
diamin (77,9mg, 0,548mmol), ddng(I) iodua (52,1mg, 0,274mmol), va 3,5-
dimetoxybromobenzen (446mg, 2,05mmol) dugc bd sung 14n luot vao huyén phu dac
duoc khudy chita 6-clo-1,4-dihydro-2,7-naphthyridin-3(2H)-on (do Anichem cung cép,
danh muc san phdm s& # NC1485, 250,0mg, 1,37mmol) trong 1,4-dioxan (3,8ml), &
nhiét @6 trong phong. Sau dé, hdn hop thu dwoc duoc gia nhiét & 90°C trong moi
truong khi N,. Sau thoi gian 15 gid, hdn hop phan tmg dugc 1am dimg bang dung dich
nuée NH,Cl bdo hoa, va chiét bing metylen clorua. Cac 16p hitu co két hop duge duge
lam khd trén MgSOy, va sau d6 dugc cb. Cin dugc tinh ché trén silicagel (rira giai
bang tir 0 dén 0% dén 40% EtOAc trong DCM) d& tao ra san phim mong mubn
(120mg). Theo tinh toan theo phuong phap LC-MS cho C;¢H;cCIN,05; [M+H]" m/z:
319,1; gi4 tri tim dugc319,1.

Budc 2. 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-4,4-dimetyl-1,4-dihydro-2,7-

naphthyridin-3(2H)-on
~
o’ fé N
=
|
N CI

Xesi cacbonat (330mg, 1,0mmol) va metyl iodua (53ul, 0,85mmol) duoc bd
sung 1an luot & nhiét d6 trong phong vao dung dich duge khudy chira 6-clo-2-(3,5-
dimetoxyphenyl)-1,4-dihydro-2,7-naphthyridin-3(2H)-on (109,0mg, 0,342mmol) trong
N,N-dimetylformamit (3,6ml). Sau thoi gian 5 gi, hdn hop phan tng dugc lam dimg
bing dung dich nuéc NH,CI bio hoa, va chiét bang metylen clorua. Céc 16p hitu co

két hop dugc lam kho trén MgSO,, va sau d6 dugc co dé tao ra san phém thd (110mg),
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ma dugc st dung truc tiép o budc tiép theo khong can tinh ché. Theo tinh toén theo
phuong phép LC-MS cho CigH,,CIN,O5 [M+H]" m/z: 347,1; gié tri tim dugc347,1.

Budc 3. tert-butyl [7-(3,5-dimetoxyphenyl)-5,5-dimetyl-6-ox0-5,6,7,8-tetrahydro-2,7-

o
\o‘i‘N
z
o
N

HOn hop dugc khudy gém 6-clo-2-(3,5-dimetoxyphenyl)-4,4-dimetyl-1,4-
dihydro-2,7-naphthyridin-3(2H)-on (100,0mg, 0,288mmol), ~-butyl cacbamat (40,5mg,
0,346mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (33mg,

naphthyridin-3-yl]cacbamat

NHBoc

0,058mmol), paladi axetat (6,5mg, 0,029mmol), va xesi cacbonat (93,9mg,
0,288mmol) trong 1,4-dioxan (5Sml) dugc dun néng & 90°C trong modi trudng khi N».
Sau thoi gian 12 gi, hdn hop phan tmg duge 1am dimng bang dung dich nude NH,CI
bdo hoa, va chiét bing metylen clorua. Céc 16p hitu co két hop dugc lam khd trén
MgSOy, va sau d6 duge ¢b. Cin dugc tinh ché trén silicagel (rira giai bang tir 0 dén 0%
dén 40% EtOAc trong DCM) & tao ra san phim mong mudn (22mg). Theo tinh toan
theo phuong phap LC-MS cho Cy;H3oN305 [M+H]" m/z: 428,2; gia tri tim duoc428,2.

Budc 4. 6-amino-2-(2,6-diflo-3,5-dimetoxyphenyl)-4,4-dimetyl-1,4-dihydro-2,7-
naphthyridin-3(2H)-on

1-(clometyl)-4-flo-1,4-diazoniabixyclo[2.2.2]octan  ditetrafloborat (54,7mg,
0,154mmol) dugc bd sung & 0°C vao dung dich duoc khudy chia fers-butyl [7-(3,5-
dimetoxyphenyl)-5,5-dimetyl-6-0x0-5,6,7,8-tetrahydro-2,7-naphthyridin-3-
yl]cacbamat (22,0mg, 0,0515mmol) trong axetonitril (1,5ml). Sau d6, hdn hop thu
duoc duoc 1am néng 1én dén nhiét d6 trong phong. Sau thoi gian 3 gidy, hdn hop phan
img duoc 1am dimg bang dung dich nuéc NaHCO; bio hoa, va chiét bing metylen
clorua. Cac 16p hitu co Kkét hop dugce lam kho trén MgSQOy, ¢ dén kho, va sau dé duoc
hoa tan trong axit trifloaxetic (1,0ml) / metylen clorua (1,0ml, 16mmol). Sau thoi gian
1 gid, céac chét bay hoi dugc loai bo trong didu kién ap suét giam va cin dugc tinh ché

theo phuong phap sic ky 1ong hidu ning cao pha dao (RP-HPLC) (cot XBridge C18,

-79-



24850

rira giai bang gradien axetonitril/ nuéc chira TFA 0,05%, véi tde do dong 30ml/phut)
dé tao ra san phdm mong mudn (2,0mg) & dang mudi TFA cta né. Theo tinh toan theo
phuong phap LC-MS cho C;gHyF,N;05 [M+H]" m/z: 364,1; gia tri tim dugc364,2.
Vidu 23
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-[(2-morpholin-4-yletyl)amino]-1',2'-dihydro-3'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on

0]
F 0]
~o N
F
=
SONS:
H
Buéec 1: 4,6-diclonicotinaldehyt
| Cl
X
P
N CI

Dung dich chira diisobutylnhém hydrua trong metylen clorua (50,0ml, 1,0M,
50,0mmol) dugc bd sung nhd giot vao dung dich dugc khqu chira 2,4-diclo-5-
carbetoxypyridin (do Ark Pharm cung cép, danh muc san phdm sé AK-25933: 10,0g,
45,4mmol) trong metylen clorua (100,0ml) & -78°C. Sau thoi gian 2 gid, hdn hop phan
{mg dugc lam dimg bang dung dich mudi Rochelle bdo hoa. Sau khi khudy trong thoi
gian 12 gid, dung dich nuéc duge chiét bing DCM (3x150ml). Cac 16p hitu co két hop
duoc dugc 1am khd trén NaySO,4 va ¢d trong chan khong dé tao ra aldehyt tho (7,51g,
42,9mmol), ma dugc sir dung & bude tiép theo khong cén tinh ché thém. Theo tinh
todn theo phuong phap LC-MS cho C¢H,CLNO [M+H]" m/z: 176,0; gia tri tim
duoc176,0.

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

7

0] NH ClI

N cl
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4,6-diclonicotinaldehyt (8,00g, 45,5mmol) dugc bd sung thanh céc ph?ln nho &
nhiét do trong phong vao dung dich duoc khuéy chira 2,6-diflo-3,5-dimetoxyanilin
(CAS #651734-54-2, LakeStar Tech, LSP-210C, Mé: 132-110-05: 9,03g, 47,7mmol)
va natri triaxetoxybohydrua (38,0g, 180mmol) trong metylen clorua (60ml)/ axit
trifloaxetic (30ml). Sau thdi gian 1 gid, cac chat bay hoi duge loai bd trong chén
khong va dung dich nuéc NaHCOj; bio hoa (200ml) dugc bd sung vao. Hon hop thu
duoc duge chiét baing DCM (3x150ml). Céc 16p hitu co duoc két hgp, lam khé trén
Na,SOy, va c6. Can dugc tinh ché trén silicagel (rira gii bang 0 dén 40% EtOAc trong
hexan) dé tao ra san phim mong mubn (15,0g). Theo tinh toan theo phuong phap LC-
MS cho Cy4H3CLF,N,0, [M+H] m/z: 349,0; gié tri tim duoc349,1.

Bugce 3: Etyl 3-[[(4,6-diclopyridin-3-yl)metyl](2,6-diflo-3,5-dimetoxyphenyl)amino]-
3-oxopropanoat

7~
22
~o N“>gro ™
Rl
NZ Cl

NaH (60% trong luong trong dau khoéang, 421mg, 10,5mmol) duogc bd sung &
nhiét do trong phong vao dung dich dugc khudy chta N-[(4,6-diclopyridin-3-
yDmetyl]-2,6-diflo-3,5-dimetoxyanilin (3,50g, 10,0mmol) trong tetrahydrofuran
(20ml). Sau thoi gian 10 phut, etyl malonyl clorua (1,92ml, 15,0mmol) dugc bd sung
nhé giot vao. Sau thoi gian 1 gid nita, hdn hop phan tng dwgc 1am ding bing dung
dich nuéc NH,Cl béo hoa, va chiét bing DCM (3x100ml). Cac 16p hitu co duge két
hop, 1am khd trén Na,SOy, va cd. Cin duoc tinh ché trén silicagel (rira giai béng 0 dén
35% EtOAc trong hexan) dé tao ra san phim mong mudn (4,20g, 9,1mmol). Theo tinh
toan theo phuong phéap LC-MS cho C;gH;9CI,F,N,05 [M+H]+ m/z: 463,1; gia tri tim
duogc 463,1.

Budce 4: 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-3-oxo-1,2,3,4-tetrahydro-2,7-
napthtyridin-4-carboxylat

-81-



24850

7~
F
~o N o™
F N
»
N ¢

NaH (60% trong lwong trong dau khoang, 337mg, 8,42mmol) dugc bd sung &
nhiét do trong phong vao dung dich dugc khudy chira etyl 3-[[(4,6-diclopyridin-3-
yDmetyl](2,6-diflo-3,5-dimetoxyphenyl)amino]-3-oxopropanoat (1,50g, 3,24mmol)
trong DMF (15, ml). Sau d6, hdn hop thu duoc dugc 1am néng dén nhiét 6 110°C.
Sau thoi gian 5 gid, hdn hop phan tng nay duoc lam ngudilaim ngudi dén nhiét do
trong phong, sau d6 dung dich nuéc NH,CI bio hoa (50ml) duoc bd sung véo tao ra
chét két tiia. Sau khi loc, chét rin dugc lam kho trong chan khong dé tao ra san phim
thd dd déng vong (0,95g, 2,23mmol) ma duge st dung & bude tiép theo khong can tinh
ché thém. Theo tinh toén theo phuong phap LC-MS cho C;oH;5CIF,N,05 [M+H]" m/z:
427,1; gia tri tim dugc427,0.

Budéce 5: 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-1,2-dihydro-2,7-naphthyridin-3(4H)-

on

N Ci

Hydroclorua (4,0M trong dioxan, 2ml, 8mmol) dugc bd sung & nhi¢t dJ trong
phong vao dung dich dwgc khudy chira 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
(5ml). Hon hop thu dugc duge 1am néng dén nhiét d@6 100°C. Sau khi khqu & 100°C
trong thdi gian 4 gid, hdn hgp phan Uing ndy dwoc 1am ngudilam ngudi dén nhiét do
mdi trudng, duge 1am dimg biang dung dich nuéc NaHCO; bdo hoa, va chiét béng
DCM (3x100ml). Céc 16p hitu co dugce Kkét hop, 1am kho trén Na;SOy, va ¢d. Cén dugc
tinh ché trén silicagel (rira giai bang 0 dén 30% EtOAc trong DCM) dé tao ra san
phim mong mudn (0,75g, 2,12mmol). Theo tinh toan theo phwong phap LC-MS cho
C6H14CIF,N,0;5 [M+H]" m/z: 355,1; gié tri tim dugce355,1.
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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

e
F
~o N
F N
R | .
N™ci

Xesi cacbonat (3,03g, 9,30mmol) va 1-bromo-2-clo-etan (701ul, 8,46mmol)
duoc bb sung lan luot & nhiét do trong phong vao dung dich dwgc khudy chira 6-clo-2-
(2,6-diflo-3,5-dimetoxyphenyl)-1,4-dihydro-2,7-naphthyridin-3(2H)-on (1,50¢g,
4,23mmol) trong DMF (10ml). Sau khi khudy & nhiét d6 trong phong trong thoi gian 5
gio, hdn hgp phan tmg duge lam dimg biang dung dich nuéc NH,Cl bdo hoa, va chiét
bﬁng DCM (3x75ml). Céc 16p hitu co duge két hop, lam kho trén Na,SQOy, va cb. Cin
duoc tinh ché trén silicagel (rira giai bing 0 dén 50% EtOAc trong hexan) dé tao ra san
phim mong mudn (1,20g, 3,15mmol). Theo tinh toan theo phuong phap LC-MS cho
C1H1CIF,N,0;5 [M+H]" m/z: 381,1; gia tri tim dwoc 381, 1.

Buéc 7: 2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-[(2-morpholin-4-yletyl)amino]-1',2'-
dihydro-3'H-spiro[xyclopropan-1,4'-[2,7naphthyridin]-3'-on

Dixyclohexyl(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-yl)phosphin
(BrettPhos, do Aldrich cung cdp, danh muc san phidm s 718742: 70,5mg,
0,131mmol), natri fert-butoxit (126mg, 1,31mmol) va paladi axetat (29,5mg,
0,131mmol) dwoc b sung 14n lugt & nhiét d trong phong vao dung dich dugc khudy
chra  6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2'-dihydro-3'H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-3'-on (250mg, 0,657mmol) va 2-morpholinoetanamin (214mg,
1,64mmol) trong 1,4-dioxan (6,0ml). Hon hop thu duoc duge suc N,, sau d6 duge 1am
néng dén nhiét 46 110°C. Sau khi khudy & 110°C trong thdi gian 45 phut, hdn hop
phan Ung nay dugc lam ngudilam ngudi dén nhiét d6 moéi truong va tinh ché theo
phuong phép sic ky 1ong hiéu ning cao pha dao (RP-HPLC) (c6t XBridge C18, rira
giai bing gradien axetonitril/nuéc chita TFA 0,05%, véi tbe d6 dong 60ml/phut) dé tao
ra san phdm mong muén (150mg) & dang mudi TFA cia né. Theo tinh toan theo
phuong phap LC-MS cho Cy4Hy9F,N4O4 [M+H]" m/z: 475,2; gia tri tim dugc475,2. 'H
NMR (500MHz, DMSO-dy): 6 7,96 (s, 1 H), 7,06 (t, J = 10,0 Hz, 1 H), 6,22 (s, 1 H),
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4,77 (s, 2 H), 3,88 (s, 6 H), 3,82 (br, 4 H), 3,65 (br, 2 H), 3,27-3,33 (m, 6 H), 1,71 (dd,
J=17,0 Hz, 4,0 Hz, 2 H), 1,43 (dd, J = 7,0 Hz, 4,0 Hz, 2 H) ppm.

Vidu 24

6'-amino-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on

N” “NH,

(R)-(+)-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl  (40,6mg, 0,0651mmol),
natri fert-butoxit (125mg, 1,30mmol) va tris(dibenzylidenaxeton)dipaladi(0) (23,9mg,
0,0260mmol) 14n luot duge bd sung & nhiét do trong phong vao dung dich da duoge
khuéy chua 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2'-dihydro-3'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on (theo Vi du 23, Budc 6: 248mg,
0,651mmol) va benzophenon imin (164pl, 0,977mmol) trong toluen (5ml). Hon hop
thu duge duoc suc N, va duge gia nhigt ¢én 90°C. Sau khi khudy trong thoi gian 2 gid
& 90°C, hén hop phan tng ndy dugc 1am ngudi dén nhiét 46 moéi trudong va céc chét
bay hoi dugc loai bo trong chén khong. Can dugc hoa tan trong tetrahydrofuran (5ml),
sau d6 dung dich chira hydroclorua trong nuéc (1,0M, 650ul, 0,65mmol) dugc bd sung
vao. Sau khi khudy & nhiét d6 trong phong trong thoi gian 1 gid, hdn hop phan tng
nay duoc cb va cin dugc tinh ché theo phuong phap sic ky 16ng hiéu ning cao pha
dao (RP-HPLC) (c6t XBridge C18, rira giai bang gradien axetonitril/nu6c chira TFA
0,05%, voi tée do dong 60ml/phut) dé tao ra san phim mong mubn (202mg) & dang
mudi TFA cia n6. Theo tinh toan theo phwong phap LC-MS cho CigH;sF,N;0;
[M+H]+ m/z: 362,1; gia tri tim dugc362,1. 'H NMR (500MHz, DMSO-dg): 6 7,90 (s, 1
H),7,77 (br, 2H), 7,07 (t, J= 10,0 Hz, 1 H), 6,49 (s, 1 H), 4,79 (s, 2 H), 3,89 (s, 6 H),
1,82 (dd, J=10,0 Hz, 5,0 Hz, 2 H), 1,51 (dd, /= 10,0 Hz, 5,0 Hz, 2 H) ppm.

Viduy25

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(metylamino)-1',2'-dihydro-3'H-
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spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on

o
F o
g
F A

Dixyclohexyl(2',4',6'-triisopropyl-3,6-dimetoxybiphenyl-2-yl)phosphin
(BrettPhos, do Aldrich cung cdp, danh muc san phim sb 718742: 24,4mg,
0,0455mmol), natri fert-butoxit (52,4mg, 0,546mmol), va paladi axetat (10,2mg,
0,0455mmol) duoc bd sung 14n luot & nhiét do trong phong vao dung dich dugc khuéy
chra  6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2'-dihydro-3'H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-3'-on (theo Vi du 23, Budc 6: 90,0mg, 0,236mmol) va tert-
butyl metylcacbamat (89,5mg, 0,682mmol) trong 1,4-dioxan (3ml). Hon hop thu duoc
duge suc N, va dugc gia nhiét dén 90°C. Sau khi khqu trong thoi gian 45 phit &
90°C, hén hgp phéan ng niy dugc lam ngudi dén nhiét 4 moi trudng va cac chét bay
hoi dugc loai bé trong chan khong. Can dugc hoa tan trong DCM (1ml), sau d6 TFA
(1ml) dugc bd sung vao. Sau khi khudy & nhiét do trong phong trong thoi gian 1 gio,
hén hop phan tng nay dugce c6 va san phim thd dugc tinh ché theo phuong phép séc
ky long hiéu ning cao pha dao (RP-HPLC) (cot XBridge C18, rira giai bang gradien
axetonitril/nuée chira TFA 0,05%, véi tbe 6 dong 60ml/phit) d& tao ra san phim
mong mudn (32mg) & dang mubi TFA ctia n6. Theo tinh toan theo phuong phap LC-
MS cho CoHy0F,N305 [M+H]" m/z: 376,1; gia tri tim dugc376,2. 'H NMR (500MHz,
DMSO-dy): 6 7,90 (s, 1 H), 7,07 (t, J= 10,0 Hz, 1 H), 6,46 (s, 1 H), 4,80 (s, 2 H), 3,89
(s, 6 H), ), 2,90 (s, 3 H) 1,79 (dd, J= 10,0 Hz, 5,0 Hz, 2 H), 1,56 (dd, J= 10,0 Hz, 5,0
Hz, 2 H) ppm.

Vidu 26

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(tetrahydro-2 H-pyran-4-ylamino)-1',2'-dihy dro-
3'H-spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on
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Hop chét nay dugc diéu ché bing cach ap dung cac quy trinh trong ty quy trinh
theo Vi du 23, Budéc 7 vé6i tetrahydro-2H-pyran-4-amin thay cho 2-
morpholinoetanamin. Tinh theo phuong phdp LCMS cho Cy3HyeF,N30, (M+H)": m/z
= 446,2; gia tri tim dugc: 446,2.
Vidu 27

(S)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(2-hydroxypropylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7naphthyridin]-3'(2'H)-on

Hop chit nay dugc didu ché bing cach 4p dung cac quy trinh tuong tu quy trinh
theo Vi du 23, Budc 7, véi (S)-1-aminopropan-2-ol thay cho 2-morpholinoetanamin.
Tinh theo phuong phép LCMS cho CyH,FoN30, (M+H)™: m/z = 420,2; gia tri tim
duogc: 420,2.

Vi du 28

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-2-ylmetylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on
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Hop chét nay duoc didu ché bing cach 4p dung céc quy trinh trong ty quy trinh
theo Vi du 23, Buéc 7, véi pyridin-2-ylmetanamin thay cho 2-morpholinoetanamin.
Tinh theo phuong phap LCMS cho C,4H,3F,N4O5 (M+H)+: m/z = 453,2; gia tri tim
duoc: 453,2.

Vidu 29

(8)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(tetrahydrofuran-3-ylamino)-1'H-spiro[xyclo-
propan-1,4'-[2,7]naphthyridin]-3'(2'H)-on
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Hop chét ndy duoc diéu ché bang cach 4p dung cac quy trinh tuong tu quy trinh
theo Vi du 23, Buéc 7, v6i (S)-tetrahydrofuran-3-amin thay cho 2-
morpholinoetanamin. Tinh theo phuong phap LCMS cho Cy,HpF,N304 (M+H)": m/z
=432,2; gia tri tim duoc: 432,2.

Vidu 30

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(2-(4-metylpiperazin-1-yl)etylamino)-1'H-spiro[-
xyclopropan-1,4'-[2,7]naphthyridin]-3'(2'H)-on
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Hop chét nay dugc didu ché bing cach 4p dung céc quy trinh tuong tu quy trinh

theo Vi du 23, Bu6c 7, véi 2-(4-metylpiperazin-1-yl)etanamin thay cho 2-
morpholinoetanamin. Tinh theo phuong phap LCMS cho C,5H3,F,NsO, (M+H)™: m/z
= 488,2; gia tri tim dugc: 488,2.
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Vidu 31

metyl 2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo0-2',3'-dihydro-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6"-ylcacbamat
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Hop chat nay dugc diéu ché bang cach 4p dung cac quy trinh tvong tu quy trinh
theo Vi du 23, Budc 7, véi metyl cacbamat thay cho 2-morpholinoetanamin. Tinh theo
phuong phap LCMS cho CyH,F,N305 (M+H)™: m/z = 420, 1; gia tri tim duoc: 420,1.

Vidu 32

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-3-ylamino)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on

Hop chat nay dugc diéu ché bang cach 4p dung cac quy trinh twong tu quy trinh
theo Vi du 23, Buéc 7, véi pyridin-3-amin thay cho 2-morpholinoetanamin. Tinh theo
phuong phap LCMS cho Cy3H, FoN,O3 (M+H)™: m/z = 439,2; gia tri tim duoc: 439,2.

Vidu33

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3-flophenylamino)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on
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Hop chét nay dwoc didu ché bang cach 4p dung cac quy trinh twong ty quy trinh
theo Vi du 23, Budc 7, vdi 3-floanilin thay cho 2-morpholinoetanamin. Tinh theo
phuong phap LCMS cho C,y4H;;F3N304 (M+H)+: m/z = 456,2; gia tri tim duoc: 456,2.

Vidu 34

6'-(xyclopentylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1"H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2' H)-on

Hop chét nay duoc diu ché bang cach 4p dung cac quy trinh tuong tu quy trinh
theo Vi du 23, Budc 7, véi xyclopentanamin thay cho 2-morpholinoetanamin. Tinh
theo phuong phap LCMS cho CyH,eF,N30; (M+H)™: m/z = 430,2; gia tri tim dugc:
430,2.

Viduy 35

(S)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-((tetrahydrofuran-2-yl)metylamino)-1'H-spir-
o[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on

Hop chét nay duoc diéu ché bang cach 4p dung cac quy trinh tuong tw quy trinh
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theo Vi du 23, Buéc 7, véi (S)-(tetrahydrofuran-2-yl)metanamin thay cho 2-
morpholinoetanamin. Tinh theo phuwong phap LCMS cho CypsHysF,N30, M+H)": m/z
= 446,2; gia tri tim dugc: 446,2.

Vidu 36

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-metyl-1H-pyrazol-4-ylamino)-1'H-spiro[xycl-
opropan-1,4'-[2,7naphthyridin]-3'(2'H)-on
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Hop chét nay dwoc didu ché bing cach 4p dung céc quy trinh tuong tu quy trinh
theo Vi du 23, Bu6c 7, véi Il-metyl-1H-pyrazol-4-amin thay cho 2-
morpholinoetanamin. Tinh theo phuong phap LCMS cho CyH,)F,NsO3 M+H)": m/z
=442 .2; gia tri tim duogc: 442,2.

Vidu 37

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-((1-metyl-1H-pyrazol-4-yl)metylamino)-1'H-spir-
o[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on

Hop chét ndy duoc didu ché bing cach 4p dung cac quy trinh twrong tu quy trinh
theo Vi du 23, Buéc 7, véi (1-metyl-1H-pyrazol-4-yl)metanamin thay cho 2-
morpholinoetanamin. Tinh theo phuwong phap LCMS cho Cy3Hp4F,NsO; (M+H)™: m/z
=456,2; gia tri tim dugc: 456,2.

Vidu 38
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(R)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-phenyletylamino)-1'H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-3'(2'H)-on

Hop chét nay duoc diéu ché bing cach ap dung cac quy trinh twong tu quy trinh
theo Vi du 23, Budc 7, véi (R)-1-phenyletanamin thay cho 2-morpholinoetanamin.
Tinh theo phuong phap LCMS cho C,sH6F2N303 (M+H)+: m/z = 466,2; gia tri tim
duoc: 466,2.

Vidu 39

6'-(xyclohexylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1"H-spiro[xyclopropan-1,4'-[ -

2,7naphthyridin]-3'(2'"H)-on
™o
F 0]
o N
- L0
|
N N
H

Hop chét nay duoc diéu ché bing cach ap dung cac quy trinh tuong tu quy trinh
theo Vi du 23, Budc 7, vdi xyclohexanamin thay cho 2-morpholinoetanamin. Tinh
theo phuong phap LCMS cho CysHyF,N30; (M+H)™: m/z = 444,2; gia tri tim duogc:
4442,

Viduy 40

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(frans-4-hydroxyxyclohexylamino)-1'H-spiro[xy-
clopropan-1,4'-[2,7]naphthyridin]-3'(2'H)-on
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Hop chit nay dugc didu ché bing cach 4p dung céc quy trinh twong tu quy trinh
theo Vi du 23, Buéc 7, véi trams-4-aminoxyclohexanol thay cho 2-
morpholinoetanamin. Tinh theo phuong phap LCMS cho Cy4HysF,N304 (M+H)': m/z
=460,2; gia tri tim duoc: 460,2.

Vidu 41

6'-(xyclopropylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on

o
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Hop chét nay dugc didu ché bang cach ap dung céc quy trinh tuong ty quy trinh
theo Vi du 23, Bude 7, véi xyclopropanamin thay cho 2-morpholinoetanamin. Tinh
theo phuong phap LCMS cho Cy1HyF,N304 M+H)": m/z = 402,2; gia tri tim duoc:
402,2.

Vi dy 42

6'-(xyclobutylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1H-spiro[xyclopropan-1,4'-[ -
2,7naphthyridin]-3'(2'H)-on
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Hop chét nay dugc diéu ché bang cach ap dung cac quy trinh twong tu quy trinh
theo Vi du 23, Budc 7, v6i xyclobutylamin thay cho 2-morpholinoetanamin. Tinh theo
phuong phip LCMS cho Cp,H,FoN303 M+H)": m/z = 416,2; gia tri tim duoc: 416,2.

Vidu 43

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3,3-difloxyclobutylamino)-1"H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'"H)-on
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Hop chit nay dugc didu ché bing cach 4p dung cac quy trinh tuwong tw quy trinh
theo Vi du 23, Buéc 7, véi 3,3-difloxyclobutanamin thay cho 2-morpholinoetanamin.
Tinh theo phuong phip LCMS cho CyH,FsN;0; (M+H)": m/z = 452,2; gia tri tim
duoc: 452,2.

Vidu 44

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-metylpiperidin-4-ylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'(2'"H)-on

o
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Hop chét ndy dwoc didu ché bing cach ap dung cac quy trinh twong ty quy trinh
theo Vi du 23, Bué6ce 7, véi 1-metylpiperidin-4-amin thay cho 2-morpholinoetanamin.
Tinh theo phuong phap LCMS cho CyHyoF,N4O4 M+H)": m/z = 459,2; gia tri tim
duoc: 459,2.

Vidu45

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-flophenyl)-8-metyl-3,4-
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dihydropyrido[4,3-d]pyrimidin-2(1H)-on

o
o
F

X

Budce 1: (4,6-diclo-5-metylpyridin-3-yl)metanol

H Gl
%

|
N cl

Diisobutylnhdm hydrua (1,0M trong toluen, 18,0ml, 18,0mmol) dugc bd sung

Fj\Fti
NN
|

N "NH,

nho giot vao dung dich dwoc khudy chira etyl 4,6-diclo-5-metylnicotinat (1,75g,
7,48mmol, Ark Pharm, danh muc san phim s6 AK121795) trong metylen clorua
(30ml) & -78°C. Hdn hop thu dugc duge khudy & -78°C trong thoi gian 2 gio, sau do
duoc 1am dimg biang dung dich nuée NH,CI bdo hoa. Hdn hop nay duoc lam néng dén
nhiét d trong phong, sau d6 dugc chiét bang DCM (3 x 20ml). Céc 16p hitu co két
hop duoc rira bang nuéc mudi, 1am khé trén Na,SOy, loc va ¢d trong diéu kién 4p suét
giam. Cin duoc tinh ché theo phuong phap sic ky nhanh trén cot silicagel, rira giai
biang MeOH trong DCM (0 dén 5%) dé tao ra san phdm mong mubn (0,80g,
56%). Tinh theo phuong phiap LCMS cho C;HzCLNO (M+H)": m/z = 192,0; gia tri
tim duoc: 192,0.

Budc 2: N-[(4,6-diclo-5-metylpyridin-3-yl)metyl]-2,6-diflo-3,5-dimetoxyanilin

N ClI
N,N-diisopropyletylamin (1,45ml, 8,33mmol), tiép theo 14 metansulfonyl clorua
(0,42ml, 5,4mmol) dugc bd sung vao dung dich duogc khudy chira (4,6-diclo-5-
metylpyridin-3-yl)metanol (0,80g, 4,2mmol) trong metylen clorua (20ml) & 0°C. Hn
hop thu duge duoc 1am néng dén nhiét d trong phong va khudy trong thoi gian 2 gio,
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sau d6 dugc lam dimg bang dung dich nuéc NaHCO; bdo hoa. Hdn hop nay dugc
chiét bang DCM (3x 50ml). Cac 16p hitu co két hop duoc rira bang nude mudi, lam
kho trén Na,SOy, loc va cd trong diéu kién ap sudt giam. Can dugc hoa tan trong N,N-
diisopropyletylamin (3,5ml), sau d6 2,6-diflo-3,5-dimetoxyanilin (0,79g, 4,2mmol)
dugc bd sung vao. Hon hop nay dugc khudy & 100°C qua dém. HOn hop phén tng nay
duoc 1am ngudi dén nhiét d6 trong phong, sau d6 dugc lam dimg bing dung dich nuée
NaHCOs bio hoa, va chiét bang etyl axetat (3 x 20ml). Céc 16p hitu co két hop duge
rira béng nude mudi, lam kho trén Na,SO4, loc va cd trong didu kién ap suét giam. Can
dugc tinh ché theo phuong phap sic ky nhanh trén cot silicagel rira giai bing etyl
axetat trong hexan (0 dén 25%) @ tao ra san phdm mong mudn (1,5 g, 99%). Tinh theo
phuwong phap LCMS cho C;sH;sCl, F,N,0, (M+H)™: m/z = 363,0; gia tri tim duoc:
363,0.

Buéc 3: 4-clo-5-{[(2,6-diflo-3,5-dimetoxyphenyl)amino|metyl }-N-(4-metoxybenzyl)-
3-metylpyridin-2-amin

=z

X, -PMB
N N

H

Hon hop gdm N-[(4,6-diclo-5-metylpyridin-3-yl)metyl]-2,6-diflo-3,5-
dimetoxyanilin (1,5g, 4,1mmol), benzenmetanamin, 4-metoxy- (1,1ml, 8,3mmol), (R)-
(+)-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (0,26g, 0,42mmol), paladi axetat
(0,093g, 0,41mmol) va xesi cacbonat (2,7g, 8,3mmol) trong 1,4-dioxan (10ml) duoc
suc nito, sau d6 dugc gia nhiét dén 150°C va khudy qua dém. Sau khi lam ngudi dén
nhiét d6 trong phong, hdn hop phan tmg dugc pha lodng bing etyl axetat, loc va cb
trong diéu kién 4p suét giam. Cn dugc tinh ché theo phuong phap sic ky nhanh trén
cot silicagel, rira giai bang etyl axetat trong hexan (0 dén 25%) d& tao ra san phim
mong mudn (1,0g, 52%). Tinh theo phuong phiap LCMS cho C,3H,sCl F,N;05
(M+H)": m/z = 464,2; gi tri tim duoc: 464,1.

Budc 4: 5-{[(2,6-diflo-3,5-dimetoxyphenyl)amino]metyl}-N4-(2-flophenyl)-N2-(4-m-
etoxybenzyl)-3-metylpyridin-2,4-diamin
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2-floanilin (11mg, 0,098mmol) dugc bd sung vao hdn hop gém 4-clo-5-{[(2,6-

diflo-3,5-dimetoxyphenyl)amino]metyl} -N-(4-metoxybenzyl)-3-metylpyridin-2-amin
(32mg, 0,070mmol), paladi  axetat (1,6mg, 0,0070mmol), (R)-(+)-2,2'-
bis(diphenylphoéphino)-l,1'-binaphty1 (4,4mg, 0,0070mmol), va xesi cacbonat (69mg,
0,21mmol) trong 1,4-dioxan (1,0ml). Hn hop thu duoc dugc suc nito, sau dé dugc gia
nhiét &én 150°C va khudy qua dém. Sau khi 1am ngudi dén nhiét d6 trong phong, hdn
hop phan ting nay duoc pha lodng bang etyl axetat, loc va ¢ trong diéu kién ap suét
giam. Cin dugc sir dung & budc tiép theo khdng can tinh ché thém. Tinh theo phuong
phap LCMS cho CygHjzoF3N403 (M+H)™: m/z = 539,2; gi4 tri tim dwoc: 539,2.

Buéce 5: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-flophenyl)-7-[(4-
metoxybenzyl)amino]-8- metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

o
F _F
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N _PMB
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H

Triphosgen (21mg, 0,070mmol) dugc bb sung vao dung dich chira san phdm
thd thu duogc tr buéc 4 va N,N-diisopropyletylamin (73pl, 0,42mmol) trong
tetrahydrofuran (2,0ml). H3n hop thu dugc dugc khudy & nhiét d§ trong phong trong
thoi gian 30 phut, sau d6 dung dich NaOH 2N (2ml) duoc bb sung vao. Hon hop nay
duoc khudy & 30°C trong thoi gian 1 gio, sau d6 dugc lam ngudi dén nhiét do trong
phong va chiét bing etyl axetat (3 x 20ml). Cac 16p hitu co két hop dugc rira bing
nude mudi, lam kho trén Na,SOy, loc va cb trong diéu kién ap suét giam. Cén dugc st
dung & budc tiép theo khong can tinh ché thém. Tinh theo phuong phap LCMS cho
C30Has F3N,O, M+H)™: m/z = 565,2; gié tri tim dugc: 565,2.
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Budc 6: 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-flophenyl)-8-metyl-3,4-dihyd-
ropyrido[4,3-d]pyrimidin-2(1H)-on

San phim thd thu dwoc tir bude 5 duge hoa tan trong 1ml TFA va hdn hop phan
img nay duoc khudy & 85°C trong thoi gian 3 gid. Hon hop dugc lam ngudi dén nhiét
do trong phong va cd trong chan khong. Cén dugc hoa tan trong axetonitril, sau dé
duoc tinh ché theo phuong phép séc ky 1éng hiéu sudt cao dao pha (46 pH =2) dé tao
ra san phém mong mudn & dang mudi TFA. Tinh theo phuong phap LCMS cho Cy,Hy,
F3N,0; M+H)™: m/z = 445,1; gié tri tim dugc: 445,2.

Vidu 46

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-metyl-1-(2-metyl-2H-tetrazol-5-y1)-3,4-d-
ihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chat nay dugc diéu ché bing cach ap dung cac quy trinh twong ty quy trinh
da duogc mo ta trong Vi du 45 v6i 2-metyl-2H-tetrazol-5-amin (do Combi-Blocks cung
cép, danh muc san phém s6 #OR-5103) thay cho 2-floanilin & buéc 4. Tinh theo
phuong phap LCMS cho CgH;o FoNgO3 (M+H)": m/z = 433,2; gia tri tim duogc: 433,2.

Vidu 47

7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-8-metyl-1-[(1-metyl-1H-pyrazol-4-
y)metyl]-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chét nay dugc diéu ché bang cach ap dung céc quy trinh twong ty cac quy
trinh nhu dugc mo ta trong Vi du 45 véi 1-(1-metyl-1H-pyrazol-4-yl)metanamin
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hydroclorua (J&W PharmLab, danh myc san phim sé #68R0166) thay cho 2-floanilin
& budce 4. Tinh theo phuong phap LCMS cho CyHy; FoNgO3; (M+H)™: m/z = 445,2; gia
tri tim duogc: 445,1.

Vidu 48
metyl [3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-2-oxo0-1,2,3,4-tetrahydropyrido
[4,3-d]pyrimidin-7-yl]cacbamat
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Budc 1: [(4,6-diclo-5-metylpyridin-3-yl)metyl](2,6-diflo-3,5-dimetoxyphenyl)

~N

cacbamiccacbamic clorua

(@]
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o N)Lgl
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Triphosgen (0,61g, 2,1mmol), tiép theo 13 pyridin (840pl, 10, mmol) duoc bd
sung vao dung dich chira N-[(4,6-diclo-5-metylpyridin-3-yl)metyl]-2,6-diflo-3,5-
dimetoxyanilin (theo Vi du 45, Buéc 2: 1,25g, 3,44mmol) trong metylen clorua (30ml)
& 0°C. Hon hop phan ung nay dugc khudy & 0°C trong thoi gian 1 gid, sau d6 duge
pha lodng bang metylen clorua va rira bang dung dich HCI IN. Tiép d6, dung dich
nu6e duge chiét bang metylen clorua. Cac 16p hitu co két hop duoc rira bang nudc,
nudc mubi, 1am khd trén Na,SO,, sau d6 duge cd dé tao ra san phém mong mubn
(1,45g, 99%) ma dugc sir dung & budc tiép theo khong cin tinh ché thém. Tinh theo
phuong phap LCMS cho C;H4CliFoN,0; (M+H)": m/z = 425,0; gia tri tim duoc:
425,0.

Budc 2: N-[(4,6-diclo-5-metylpyridin-3-yl)metyl]-N-(2,6-diflo-3,5-dimetoxyphenyl)-
N'-metylure
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Metylamin (2ZM trong THF, 3,4ml, 6,8mmol) va N,N-diisopropyletylamin
(3,0ml, 17mmol) dugc bd sung vao dung dich chira [(4,6-diclo-5-metylpyridin-3-
ylmetyl](2,6-diflo-3,5- dimetoxyphenyl)cacbamiccacbamic clorua (1,45g, 3,41mmol)
trong metylen clorua (6ml). Hon hgp thu dugc dwoc khudy & nhiét do trong phong
trong thoi gian 30 phut, sau d6 dwoc ¢6. Can dugc tinh ché trén cbt silicagel dé tao ra
san phidm mong mudn (1,35g, 94%). Tinh theo phuong phip LCMS cho
C17HsCLF,N303 (M+H)": m/z = 420,1; gia tri tim dugc: 420,0.

Budc 3: 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-dihydropyrido[4,3-d]
pyrimidin-2(1H)-on

o) N N

X

\Nl cl
Hdn hop gdbm N-[(4,6-diclo-5-metylpyridin-3-yl)metyl]-N-(2,6-diflo-3,5- dime-
toxyphenyl)-N'-metylure (0,80g, 1,9mmol), xesi cacbonat (1,9g, 5,7mmol) trong N,N-
dimetylformamit (7ml) trong binh phan tmg dugc khudy & 110°C qua dém. Sau khi
lam ngudi dén nhiét d6 trong phong, hdn hop nay dwoc lam dimg bing dung dich
NH,4C1 bao hoa, va chiét bang etyl axetat. Cac chiét phdm két hop duoc rira bing nudce
va nuéc mudi sau d6 duoc 1am khd trén Na,SO4 va c¢d. Can duge tinh ché trén cot
silicagel d& tao ra san phim mong mudn (0,58g, 79%). Tinh theo phwong phap LCMS

cho Cy7H;,CIF,N30; (M+H)": m/z = 384,1; gia tri tim duoc: 384,1.

Buéc 4: 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-dihydropyrido
[4,3-d]pyrimidin-2(1H)-on
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Hdn hop gdém 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-dihydro-
pyrido[4,3-d]pyrimidin-2(1H)-on (200mg, 0,5mmol), benzophenon imin (110pl,
0,68mmol), 2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (32mg, 0,052mmol) va tris(di-
benzylidenaxeton)dipaladi(0) (20mg, 0,02mmol) trong toluen (4ml) duoc suc nito
trong thoi gian 5 phut. Hon hop niy duge khudy & 90°C trong thdi gian 2 gid, sau d6
dugc 1am ngudi dén nhiét do trong phong va cd. Cin duge tinh ché trén cot silicagel dé
tao ra chat trung gian (210mg). Chét trung gian dwoc hoa tan trong tetrahydrofuran
(3ml), sau d6 hydroclorua (1M trong nuéc, 0,3ml, 0,3mmol) dwoc bd sung vao. Hon
hop niy duoc khudy & nhiét d6 trong phong trong thoi gian 3 gio, sau d6 dugc cb va
can dugc tinh ché trén cot silicagel dé tao ra san phim mong mudn (150mg). Tinh theo

phuong phéap LCMS cho C7H;oF,N4O3 (M+H)"™: m/z = 365,1; gia trj tim dugc: 365,1.

Buéc 5:  metyl [3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-2-0x0-1,2,3,4-
tetrahydropyrido [4,3-d]pyrimidin-7-yl]cacbamat

Metyl cloformat (38pl, 0,49mmol) va trietylamin (230ul, 1,6mmol) dugc bd
sung vao dung dich chira 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,8-dimetyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on (120mg, 0,33mmol) trong metylen clorua
(5ml). H3n hop thu duge duge khudy & nhiét d6 trong phong qua dém, sau d6 dugc cd.
Cin dugc tinh ché theo phuong phép sic ky 1ong hiéu nang cao pha dao (d6 pH =2,
axetonitril/nuéc+TFA) dé tao ra san phAm mong muén & dang mudi TFA. Tinh theo
phuong phap LCMS cho CoHy FoN4,Os (M+H)™: m/z = 423,1; gia tri tim duoc: 423,1.
'H NMR (500MHz, DMSO-dj) § 9,80 (s, 1H), 8,03 (s, 1H), 7,02 (t, J = 8,2 Hz, 1H),
4,67 (s, 2H), 3,88 (s, 6H), 3,68 (s, 3H), 3,34 (s, 3H), 2,21 (s, 3H) ppm.

Vidu49

7-amino-1-(xyclopropylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-o0x0-1,2,3,4-tetrah-
ydropyrido[4,3-d]pyrimidin-8-carbonitril
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Budc 1: 2,4-diclo-5-formylnicotinonitril
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Hon hop gdm malononitril (2,0g, 30, mmol) va trimetylorthoaxetat (4,0g,
33mmol) dugc gia nhiét hdi lwu trong thoi gian 3 gidy, sau d6 né dugce lam ngudi dén
nhiét d§ trong phong va cd dé tao ra (1-metoxyetyliden)malononitril (3,7g) ma duoc
st dung & budc tiép theo khoéng cin tinh ché thém. Dung dich chta (1-
metoxyetyliden)malononitril (2,0g, 16mmol) trong N,N-dimetylformamit (4,8g,
66mmol) duoc bd sung nhéd giot vao phosphoryl clorua (10g, 66mmol) & 95°C. Hon
hop thu duge dugc khudy & 95°C trong thoi gian 3 ngay, sau d6 duoc 1am ngudi dén
nhiét d6 trong phong va pha lodng bing metylen clorua (50ml). Hn hop nay duoc
khudy & nhiét do trong phong trong thoi gian 1 gid, sau d6 nuéc (50ml) duoc bd sung
vao va hén hop nay duge khudy & nhiét d trong phong trong 1 giy nita. Hdn hop nay
duge chiét bang metylen clorua. Céc 16p hitu co két hop duge rira bing nude va nude
mudi, sau d6 dugc 1am kho trén Na,SO, va ¢b. Can duge tinh ché trén cdt silicagel dé
tao ra san phdm mong mudn (1,46g, 44%). '"H NMR (400MHz, CDCly): § 10,44 (s, 1
H), 8,99 (s, 1 H) ppm.

Buéc 2: 2,4-diclo-5-{[(2,6-diflo-3,5-dimetoxyphenyl)amino]metyl }nicotinonitril

o
F
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Dung dich chtra 2,6-diflo-3,5-dimetoxyanilin (0,52g, 2,7mmol) trong metylen

clorua (20ml) dwoc bd sung vao hdn hop gdém natri triaxetoxybohydrua (1,0g,
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5,0mmol) trong axit trifloaxetic (2ml, 20mmol) & nhiét d6 trong phong. Hon hop thu
dugc dugce khudy trong thoi gian 5 phut & nhiét d trong phong, sau d6 dung dich chita
2,4-diclo-5-formylnicotinonitril (0,50g, 2,5mmol) trong metylen clorua (20ml) dugc
bd sung vao. H3n hop nay duoc khudy & nhiét d6 trong phong trong thoi gian 1 gio,
sau d6 dugc trung hoa bang dung dich NaHCO; bio hoa va chiét bing metylen clorua.
Céc 16p hitu co két hop dugc rira bing nude va nude mubi, sau d6 dugc lam kho trén
Na,SOy4 va ¢b. Cin duge tinh ché trén cot silicagel dé tao ra san phém mong mubn
(0,87g, 93%). Tinh theo phuwong phap LCMS cho C;sH;;CLF,N30, (M+H)": m/z =
374,0; gié tri tim duogc: 373,9.

Budc 3: [(4,6-diclo-5-xyanopyridin-3-yl)metyl](2,6-diflo-3,5-

dimetoxyphenyl)cacbamic clorua

F
~N j—CI
N ¢

o
F N CN
X

N Cl
Triphosgen (0,38g, 1,3mmol), tiép theo 1 pyridin (520pl, 6,5mmol), dugc bd
sung vao dung dich chira 2,4-diclo-5-{[(2,6-diﬂo-3,5-dimetoxyphenyl)amino]metyl}-
nicotinonitril (810mg, 2,2mmol) trong metylen clorua (30ml) & 0°C. Hon hop nay
duoc khudy & 0°C trong thoi gian 1 gid, sau d6 dwgc pha losing bang metylen clorua va
rira bang dung dich HCI IN. Sau d6, hdn hop nay duge chiét bing metylen clorua. Cac
16p hitu co két hop dugc rira bing nuéc va nude mudi, sau d6 duge lam khod trén
Na,SO, va c¢b dé tao ra san phdm mong mudn (0,84g, 89%) ma dugc sir dung & bude
tiép theo khéng cdn tinh ché thém. Tinh theo phuong phap LCMS cho

C16H11CLF,N;30; M+H)": m/z = 436,0; gid tri tim dugc: 435,8.

Budéc 4: N'-(xyclopropylmetyl)-N-[(4,6-diclo-5-xyanopyridin-3-yl)metyl]-N-(2,6-
diflo-3,5-dimetoxyphenyl)ure
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Xyclopropylmetylamin (8,9ul, 0,10mmol) va N,N-diisopropyletylamin (70pl,
0,40mmol) dugc bd sung vao dung dich chira [(4,6-diclo-5-xyanopyridin-3-
yDmetyl](2,6-diflo-3,5-dimetoxyphenyl)cacbamic clorua (35mg, 0,080mmol) trong
metylen clorua (Iml). Dung dich thu duge duge khudy & nhiét d6 trong phong trong
thoi gian 30 phut, sau d6 dudc pha loding bang DCM va rira bing dung dich nudc HCI
IN. Lép hitu co duge rira bz‘?tng nude mudi, sau d6 duge 1am khod trén Na,S04 va cd.
Cin dugc stir dung & bude tiép theo khong cén tinh ché thém. Tinh theo phuong phap
LCMS cho CyHoCLF,N4O3 M+H)": m/z = 471,1; gié tri tim duoc: 471,1.

Budc 5: 7-clo-1-(xyclopropylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo0-1,2,3,4-t-
etrahydro pyrido[4,3-d]pyrimidin-8-carbonitril

~N
'3.J

o Nj\N

F YICN

\N l Cl

Hbn hop gébm san phdm thé thu dwoc tir budc 4 va kali cacbonat (22mg,
0,16mmol) trong axetonitril (3ml) dwgc gia nhiét d& hdi lwu va khudy qua dém. Hén
hop phan ting ndy dugc 1am ngudi dén nhiét d6 trong phong sau d6 dwoc pha lodng
bing DCM va rira bang nudc va nude mudi. Lép hiru co duge 1am khd trén Na,SO,,
sau d6 duogc cd. Can dugc str dung & budc tiép theo khong can tinh ché thém. Tinh
theo phuwong phap LCMS cho C,oH;sCIF,N,0; (M+H)": m/z = 435,1; gi trj tim duoc:
434,7.

Budc 6: 1-(xyclopropylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-7-
[(diphenylmetylen)-amino]-2-o0x0-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-8-

carbonitril
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~N
5.
o N” N
F p | cN,,
SN N/)\Ph

Hon hop gdm san phim thé thu dwoc tr buse 5,
bis(dibenzylidenaxeton)paladi(0) (Smg, 0,008mmol), (R)-(+)-2,2"-
bis(diphenylphosphino)-1,1'-binaphtyl (5mg, 0,008mmol), natri tert-butoxit (15mg,
0,16mmol) va benzophenon imin (20,ul, 0,12mmol) trong toluen (5ml) dugc hat chan
khong sau d6 dugc nap day nito. Hon hop thu duge duoc gia nhiét dén 90°C va khudy
trong thoi gian 3 gid. Hon hop phan tmg nay duoc 1am ngudi dén hhiét do trong phong
sau d6 dugc pha lodng bang nudc va chiét bing DCM. Céc chiét phdm két hop dugc
1am khé trén Na,SOy, sau d6 duoc ¢6. Can dugc tinh ché trén cot silicagel rlra giai
bang 0% dén 100% EtOAc/hexan d tao ra san phAm mong mudn (13mg) & dang chat
rdn mau vang. Tinh theo phuong phiap LCMS cho Cs3HyFoNsO; (M+H): m/z =
580,2; gia tri tim dugc: 580,0.

Buéc 7:  7-amino-1-(xyclopropylmetyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-8-carbonitril

San phim thu duge tir bude 6 duoc hoa tan trong tetrahydrofuran (3ml), sau dé
hydroclorua 1,0M trong nuéc (0,16ml, 0,16mmol) dugc bd sung vao. H3n hop thu
duoc dugce khudy & nhiét do trong phong trong thoi gian 2 gid, sau d6 dugc pha lodng
bang axetonitril va tinh ché theo phuong phép sic ky 1ong hiéu ning cao diéu ché (d6
pH =2, axetonitril/mzGc+TFA) dé tao ra san phim mong mudn & dang mubi TFA. Tinh
theo phuong phap LCMS cho CyH,oF,NsO3 (M+H)": m/z = 416,2; gia tri tim dugc:
416,2.

Vidu 50

7-amino-1-xyclopentyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1,2,3,4-tetrahydropyr-
ido[4,3-d]pyrimidin-8-carbonitril
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1
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N
|
N~ “NH,
Hop chét nay dwoc didu ché bang cach ap dung cac quy trinh twong tu quy trinh
nhu dugc md ta trong Vi du 49 véi xyclopentanamin thay cho xyclopropylmetylamin

& bude 4. Tinh theo phuong phap LCMS cho C,;HyF,N50;3 (M+H)+: m/z = 430,2; gia
tri tim duoc: 430,2.

Vidu 51

7-amino-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-8-carbonitril

\_Z

N_
/
1

~ /
E
\O/é:NiNﬁ)
F K(S:CN
SN | NH,

Hop chit nay dwoc diéu ché bang cach 4p dung cac quy trinh tuong tu cac quy
trinh dd dwgc md td trong Vi du 49 véi 1-(1-metyl-1H-pyrazol-4-yl)metanamin
(AstaTech, danh myc sin pham s& #BL009313) thay cho xyclopropylmetylamin &
buée 4. Tinh theo phwong phdp LCMS cho CyHy0F,N;03 (M+H)™: m/z = 456,2; gia
tri tim duoc: 456,0.

Vidu 52

7-amino-1-(3,5-diflobenzyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1,2,3,4-tetrahyd-
ropyrido[4,3-d]pyrimidin-8-carbonitril

~ F F
1
~o N7 N
F y | CN
>
N~ "NH,
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Hop chét nay duge diéu ché bang cach ap dung cc quy trinh twong tw quy trinh
nhu dugc md ta trong Vi du 49 véi 1-(3,5-diflophenyl)metanamin thay cho xycloprop-
ylmetylamin & budc 4. Tinh theo phuong phap LCMS cho Cy3H gF4NsO; (M+H)": m/z
= 488,1; gié tri tim dugc: 488,1.

Vidu 53

7-amino-3-(2,6-diﬂo-3,5 -dimetoxyphenyl)-1-(2-flophenyl)-2-oxo0-1,2,3,4-tetrahydropy-
rido[4,3-d]pyrimidin-8-carbonitril

~N
Fj\F
o N N:
F N_CN

o |
N~ “NH,

Budce 1: 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-flophenyl)-2-oxo-1,2,3,4-tetrahyd-
ropyrido[4,3-d]pyrimidin-8-carbonitril

~N
F _F
\O/é:Nﬁ\Nj@
F kficru
\N | Cl
Hdn hop gdém [(4,6-diclo-5-xyanopyridin-3-yl)metyl](2,6-diflo-3,5- dimetoxyp-
henyl)cacbamic clorua (35mg, 0,080mmol), 2-flo-benzenamin (9,8mg, 0,088mmol) va
N,N-diisopropyletylamin (42ul, 0,24mmol) trong 1,2-dicloetan (0,4ml) dwoc khudy &
90°C qua dém. Hdn hop phan ung nay duge 1am ngudi dén nhiét do trong phong, sau
d6 kali cacbonat (25mg, 0,18mmol) va axetonitril (1ml) dugc bd sung vao. Hn hop
nay dwoc khudy & 90°C trong thoi gian 4 gid. Sau khi lam ngudi dén nhiét do trong
phong, hdn hop niy duoc b va cin dugce tinh ché trén cot silicagel d& tao ra san phdm
mong mudn (30mg, 80%). Tinh theo phuong phip LCMS cho CypH;sCIF;N,O5
(M+H)": m/z = 475,1; gié tri tim duoc: 474,9.

Budc 2: 7-amino-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-flophenyl)-2-ox0-1,2,3,4-tetr-
ahydro pyrido[4,3-d]pyrimidin-8-carbonitril
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Hop chit nay duoc didu ché tir 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-
flophenyl)-2-oxo-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-8-carbonitril bang cach ap
dung céc diéu kién twong ty nhu duge mo ta trong Vi du 49, bude 6 dén 7. Tinh theo
phuong phap LCMS cho CyH 7F3NsO5 (M+H)": m/z = 456,1; gia tri tim duoc: 455,9.

Vidu 54

7-amino-8-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyri-

midin-2(1H)-on
~N
F
\o/Lfij:NjLN/
F YXCI
SN | NH,

N-closuxinimit (17mg, 0,13mmol) dugc bd sung vao dung dich chita 7-amino-
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-
on (theo Vi du 1, budc 6: 15mg, 0,043mmol) trong DMF (1,0ml). Hon hop thu dugc
duoc khudy & nhiét do trong phong trong thdi gian 1 gidy, sau d6 né duoc tinh ché theo
phuong phap séc ky 1ng hiéu ning cao didu ché (46 pH =2, axetonitril/nuéc+TFA) dé
tao ra san phim mong muén & dang mudi TFA. Theo tinh to4n theo phuong phap LC-
MS cho CiHsCIF;N,O3 [M+H]" m/z: 385,1; gia tri tim dugc 385,1. 'H NMR
(500MHz, DMSO) 8 7,75 (s, 1H), 7,15 (s, 2H), 7,02 (t, J = 7,5 Hz, 1H), 4,57 (s, 2H),
3,88 (s, 6H), 3,45 (s, 3H) ppm.

Vidu A
Thtr nghiém enzym FGFR

Hiéu lyc trc ché cua céc hop chét lam vi du duge do theo thir nghiém enzym ma
thir nghiém nay do mirc d§ peptit phosphoryl héa bang cach str dung phép do FRET dé
phéat hién su tao thanh san phdm. Cac chat (c ché dwoc pha lodng theo bac trong
DMSO va lugng 0,5ul dugc chuyén sang cac 16 cta dia loai 384 15. Ddi v6i FGFR3,
moét luong 10ul enzym FGFR3 (Millipore) dd pha lodng trong dung dich dém thu
nghiém (HEPES 50mM, MgCl,10mM, EGTA 1mM, Tween-200,01%, DTT 5mM, d6
pH=7,5) dugc bd sung vao dia nay va duge 0 trude trong thoi gian 5 phat dén 10 phut.
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Céac ddi ching thich hop (miu khong enzym va mau enzym khéng chit e ché) duogc
dua vao dia. Thir nghiém nay dugc bit ddu bang cach bd sung 10ul dung dich Chﬁ'ar co
chit peptit EQEDEPEGDYFEWLE di dugc biotinyl hoa (SEQ ID NO: 1) va ATP
(ndng d6 cudi cing lan luot 14 500nM va 140pM) trong dung dich dém thir nghiém
vao céc 16. Dia nay duge 0 & 25°C trong thoi gian 1 gid. Céc phan tmg dugc két thic
bang cach b sung 10ul/18 dung dich lam dimg (Tris 50mM, NaCl 150mM, BSA
0,5mg/ml, d6 pH=7,8; EDTA 30mM véi cac chit phan ung Perkin Elmer Lance &
3,75nM Eu-khéng thé PY20 va 180nM APC-Streptavidin) vao. Dia ndy dugc dé can
bang trong thoi gian ~1 gid trude khi quét céc 15 trén ddu doc dia PheraStar (BMG
Labtech).

FGFR1 va FGFR2 dugc do trong cc diéu kién twong twong véi cac thay ddi
duéi day vé ndng do enzym va ATP: FGFRI lan luot 13 0,02nM va 210uM, va FGFR2
1an luot 12 0,01nM va 100uM. Céc enzym déu dugc mua tir Millipore hosc Invitrogen.

GraphPad prims3 duoc sir dung dé phan tich dit liéu. Cac tri s6 ICs, thu duoc
bang cach khop dit liéu vao phuong trinh v& lidu lwong-dap tmg hinh xichma c6 d6
déc bién d6i. Y=Pay + (Dinh-Day)/(1+10(LogICse-X)*Pd dbc)), trong d6 X 1a
logarit ctia ndng d6 va Y 1a mirc do dap tmg. Céc hop chét ¢6 ICs, bing 1pM hodc
thép hon dugc xem la ¢6 hoat tinh.

Céc hop chét theo sang ché duoc thdy 13 cac chit (rc ché ciia mdt hoic nhidu
FGFR1, FGFR2, va FGFR3 theo thtt nghiém néu trén. Dt liéu ICs, dugc thé hién duéi
d4y trong Bang 1. Ky hiéu “+” biéu thi ICs thip hon 100nM.

Bang 1
Vi du s6 FGFR1 FGFR2 FGFR3
IC50 (nM) | IC50 (nM) IC50 (nM)
1 + + +
2 + + +
3 + + +
4 + + +
5 + + +
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30 +
31 +
32 +
33 +
34 +
35 +
36 +
37 +
38 +
39 +
40 +
41 +
42 n
43 +
44 +
45 +
46 +
47 +
48 +
49 +
50 +
51 +
52 +
53 +
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54 + + +

ViduB
Thir nghiém ting sinh /séng s6t cia t& bao FGFR

Kha nang cta cac hop chét 1am vi du trong viéc trc ché su sinh trudmg cia té
bao tily thudc vao sy truyén tin hidu FGFR déi véi su séng sét ¢6 thé duge do bing
cach st dung thir nghiém vé kha ning sbng sét. Dong té bao tai td hop biéu hién qua
mirc FGFR3 clia ngudi dwugc phat trién biang cach chuyén nhidm 8n dinh cac t& bao
pro-B Ba/F3 cua chudt nhit (nhén dugc tir Deutsche Sammlung von Mikroorganismen
und Zellkulturen) v6i plasmit ma héa toan b chidu dai ciia FGFR3 cua ngudi. Cac té
bao lan luot dugc chon theo tinh khing puromyxin va muc do ting sinh khi c6 mat
heparin va FGF1. M6t dong té bao dugc phén 1ap va dugc xac dinh tinh chét vé su
biéu hién chirc nang cua FGFR3. Dong Ba/F3-FGFR3 dugc ding trong thir nghiém
tang sinh té bao, va cic hop chit dugc sang loc theo kha ning tic ché clia ching ddi
v6i sy ting sinh/séng sot ctia té bao. Cac té bao Ba/F3-FGFR3 duoc cdy vao dia nudi
cdy t& bao mau den loai 96 18 & mat do 3500 t& bao/15 trong méi trudng RPMI1640
chira FBS 2%, Heparin 20ug/ml va FGF1 5ng/ml. Céc té bao dugc xir Iy bang 10pl
dung dich chtta néng d6 gip 10 1dn (10X) céc hop chit di dugc pha lodng theo bac
(pha lodng bing méi trudng khéng chira huyét thanh tir 5SmM chdm DSMO) dén thé
tich cudi cung 1a 100pl/18. Sau khi @ trong thoi gian 72 gid, 100yl chat phan tmg Cell
Titer Glo® (Promega Corporation) ma do mic ATP trong té bao dugc bd sung vao
ting 16. Sau 20 phuat @ va lac, mirc d phat quang duge doc trén dau doc dia. Mirc do
phat quang doc dugc duoc chuyén ddi thanh mirc dd e ché theo phﬁn tram so vai cac
16 dbi ching dugce xtr ly béng DMSO, va tri s6 ICso duge tinh béng cach str dung phén
mém GraphPad Prism bing c4ch khép dit liéu vao phuong trinh vé lidu lugng-dép tng
hinh xichma c6 d§ ddc bién ddi. Céc hop chét c6 ICsy bing 10uM hodc thip hon dugc
xem 1& ¢6 hoat tinh. Céc dong té bao thé hién nhiéu loai khbi u bao gbm KMS-11 (da u
ty, hoan vi FGFR3), RT112 (bénh ung thu bang quang, biéu hién qua mirc FGFR3),
KatollI (bénh ung thu da day, khuéch dai gen FGFR2), va H-1581 (phdi, khuéch dai
gen FGFR1) dugc dung trong cdc thit nghiém ting sinh tuong tw. Trong mot sb thur
nghiém, chit phan tng MTS, chit phan tng Cell Titer 96® Aquaeous One Solution
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(do Promega Corporation cung cdp) duoc bd sung vao dén ndng do cubi cling bang
333pg/ml thay cho Cell Titer Glo va doc & 490/650nm trén dau doc dia. Cac hop chit
co ICs béng S5uM hoidc thép hon dugc xem 1a ¢6 hoat tinh.

ViduC
Thir nghiém phosphoryl héa FGFR trén co s& té bao

Tac dung trc ché cta cac hop chét déi v6i su phosphoryl héa FGFR & céc dong
té bao c6 lién quan (cac dong té bao ung thuw Ba/F3-FGFR3, KMS-11, RT112, KatollI,
H-1581 va dong té bao HUVEC) ¢6 thé dugc danh gia bing cach sir dung thir nghiém
mién dich dic hidu véi sy phosphoryl héa FGFR. Cac t& bao dugc bo doi trong moi
truong giam huyét thanh (0,5%) va khong chira FGF1 trong thoi gian 4 gio dén 18 gioy
tly theo dong té bao, sau d6 dugc xir Iy bing cic ndng d6 khac nhau cua timg chét e
ché trong thoi gian 1 gio dén 4 gid. Di v6i mét s dong té bao, nhu Ba/F3-FGFR3 va
KMS-11, céc té bao duoc kich thich bing Heparin (20ug/ml) va FGF1 (10ng/ml) trong
thoi gian 10 phut. Chiét phadm protein tir toan bd té bao thu duogc bang c4ch U trong
dung dich dém phan giai véi chét &rc ché proteaza va chét trc ché phosphataza [HEPES
50mM (46 pH=7,5), NaCl 150mM, MgCl,1,5mM, Glyxerol 10%, Triton X-100 1%,
natri orthovanadat 1mM, natri florua 1mM, aprotinin (2pg/ml), leupeptin (2pg/ml),
pepstatin A (2ug/ml), va phenylmetylsulfonyl florua (ImM)] & 4°C. Chiét phdm
protein dugc 1am sach cin té bao bang cach ly tAm véi van tdc 14.000 x g trong thoi
gian 10 phit va dinh lwong bang cach sir dung chit phan ung thir nghiém vi dia BCA

(axit bicinchoninic) (do Thermo Scientific cung cép).

Mirc d6 phosphoryl héa thu thé FGFR trong chiét phim protein dugc x4c dinh
bang cach sir dung cac thir nghiém mién dich bao gdm thim tach Western, thir nghiém
mién dich lién két enzym (ELISA) hoic thir nghiém mién dich trén co s& hat
(Luminex). Pé phat hién FGFR2 d4 dwoc phosphoryl hoéa, kit ELISA c6 trén thi
truong 1a thir nghiém ELISA Phospho-FGF R2a cta ngudi DuoSet IC (do R&D
Systems, Minneapolis, MN cung cép) c6 thé dugc sir dung. D6i véi thir nghiém nay,
céc té bao Katolll dugc ciy dia vao moi truong Iscove c6 bd sung FBS 0,2% (50.000
t& bao/15/100p] mot) vao cac dia dd duge xir Iy dich nudi cdy mé, day phéng loai 96 15
(do Corning, Corning, NY cung cép), véi su ¢c6 miat hodc khong c6 mat khoang ndng

d6 cac hop chat thir nghidm va 0 trong thoi gian 4 gid & 37°C, 5% CO,. Thit nghiém
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nay duge dimg bang cich bb sung 200pl PBS lanh vao va ly tdm. Cac té bao da rua
dugc dung giai trong dung dich dém phan giai t& bao (do Cell Signaling cung cp, ma
s6 #9803) véi chét tic ché proteaza (Calbiochem, #535140) va PMSF (Sigma, #P7626)
trong thoi gian 30 phit trén da uét. Dich phan giai té bao dwoc lam dong lanh & -80°C
trudc khi thir nghiém phan phén udc véi kit thir nghiém ELISA Phospho-FGF R2a. ctia
nguodi DuoSet IC. GraphPad Prism3 dugc st dung dé phén tich dit liéu. Céc trj sd ICs,
thu dugc bang cach khép dit liéu vao phuong trinh v& liéu lrgng-dép ing hinh xichma
c6 d6 déc bién doi.

Thit nghiém mién dich trén co s& hat duoc phat trién dé phat hién FGFR3 di
duogc phosphoryl hoa. mAb ctia chudt khang FBFR3 cua nguoi (R&D Systems, danh
muc s6 #MAB7661) dugc tiép hop véi cac vi cau Luminex MAGplex, ving hat 20 va
duge ding lam khéng thé bét gitr. Cac t& bao RT-112 dugc cdy vao cac dia nudi cdy
md loai nhiéu 15 va dugc nudi cdy dén mirc nhap dong 70%. Céc té bao duoc rira bing
PBS va dugc bo d6i trong RPMI + FBS 0,5% trong thoi gian 18 gid. Cac té bao dugc
xir Iy bang 10pl hop chit & 10X cac ndng d6 dugc pha lodng theo bac trong thdi gian 1
gié & 37°C, 5% CO, trude khi kich thich bing FGF1 ciia ngudi & ndng d6 10ng/ml va
Heparin & ndng d6 20pg/ml trong thoi gian 10 phit. Céc t& bao duoc rfré bing PBS
lanh va dugc phén giai bing dung dich dém chiét xuét t& bao (do Invitrogen cung cép)
va dugc ly tim. Dich ndi bé mit da duoc gan'dugc lam déng lanh & -80°C cho dén khi

phén tich.

Dbi véi thir nghiém nay, dich phan gidi t& bao duogc pha lodng theo ty 1€ 1:10
trong chat pha lodng thir nghiém va & véi hat lién két v6i khang thé bit giir trong dia
loc loai 96 13 trong thoi gian 2 gior & nhiét d6 trong phong trén thiét bi lic dia. Cac dia
duoc rira ba 1in bang cich sir dung éng gép chan khéng va u v6i khang thé da dong
cua thé»khéng phospho-FGF R1 dén 4 (Y653/Y654) (do R&D Systems cung cép, danh
muc san phdm s6 # AF3285) trong thoi gian 1 gid ¢ nhiét d6 trong phong va 1ic. Céc
dia dugc rira ba 1an. Khang thé thong béo da duogc pha lodng, khang thé da tiép hop
cia dé khang RPE cua thd (do Invitrogen cung cap, danh muc san phim sb #
LHBO0002) duoc bd sung vao va 0 trong thdi gian 30 phut va lic. Cac dia dugc rira ba
lin. Hat dugc tao huyén phii trong dung dich dém rira va lic & nhiét d6 trong phong

trong thoi gian 5 phut va sau d6 duge doc trén dung cu Luminex 200 dit dé dém 50
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truong hop mdi mau, thiét 1ap cdng 7500 dén 13500. Dit lidu duoc bidu hién 1a cuong
dd phat huynh quang trung binh (mean fluorescence intensiy - MFI). MFI clia cac mau
da dugc xir Iy bang hop chat dugc chia cho céc tri sé MFI tir cac déi chimg DMSO dé
xac dinh muc d6 tc ché theo ph?m tram, va tri s6 ICsy duoc tinh bﬁng cach st dung
phin mém GraphPad Prism. Céc hop chét c6 ICs, bing 1uM hoic thip hon duge xem
la ¢ hoat tinh.
ViduD
Thir nghiém truyén tin higu trén co s& té bao FGFR

Su hoat hdéa FGFR dan dén viéc phosphoryl héa cac protein Erk. Viéc phat hién
pErk duoc gidm sat bang cach sit dung thir nghiém Cellu’Erk HTRF (su phat huynh
quang ddng nhit phin giai theo thdi gian - Homogeneous Time Resolved
Flurorescence) (do CisBio cung cép) theo quy trinh cta nha san xuét. Céc té bao
KMS-11 duge cdy vao dia loai 96 16 & mat d6 40.000 t& biao/I5 trong mdi truong RPMI
v6i FBS 0,25% va dé doi trong thoi gian 2 ngay. Mbi trudng duogc hit ra va cac té bao
duoc xir ly bang 30pl hop chat & 1X cic ndng d6 dugc pha lodng theo bc (pha lodng
bang mdi trudng khong chira huyét thanh tir cic chdm DSMO 5mM ) dén thé tich cudi
ciing 30ul/15 va 1 trong thoi gian 45 phut & nhiét d6 trong phong. Cac té bao duoc kich
thich bang cach bd sung 10pl Heparin (100pg/ml) va FGF1 (50ng/ml) vao timg 16 va u
trong thoi gian 10 phit & nhiét do trong phong. Sau khi phan giai, phan phan udc cia
chiét phim té bao dugc chuyén vao cac dia thé tich nhé loai 384 15, va 4pl chét phan
ting do dugc bd sung vio, tiép theo 13 1 trong thdi gian 3 gid & nhiét d6 trong phong.
Céc dia nay duge doc trén dung cu PheraStar vé6i thiét 1ap cho HTRF. Céc sb doc d6
huynh quang d4 chuédn tic héa dwgc chuyén dbi thanh mirc d6 trc ché theo phin tram
so véi céc 16 dbi chung dugc xu ly béng DMSO, va tri s ICso dugc tinh béng cach st
dung phin mém GraphPad Prism. Cac hop chit c¢6 ICs, bang 1uM hodc thép hon dugc

xem la c6 hoat tinh.
ViduE
Thr nghiém kinaza VEGFR2

Céc phan tmg v6i 40pl enzym dugc thuc hién trong céc dia polystyren mau den

loai 384 15 trong thoi gian 1 gidr & 25°C. Céc 18 dwoc chdm 0,8l hop chét thir nghiém
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trong DMSO. Dung dich dém thr nghi¢m chtra Tris 50mM, d6 pH=7,5, Tween-20
0,01%, MgCl, 10mM, EGTA 1mM, DTT 5mM, co chét peptit
EQEDEPEGDYFEWLE 0,5uM dugc dénh ddu bang Biotin (SEQ ID NO: 1), ATP
1mM, va enzym 0,1nM (do Millipore cung cp, danh muyc san phim sb 14-630). Cac
phan tmg duoc dimg bang cach bd sung 20pl dung dich dém dung (Tris 50mM,
pH=7,8, NaCl 150mM, BSA 0,5mg/ml, EDTA 45mM) vao v6i 225nM LANCE
Streptavidin Surelight® APC (do PerkinElmer cung cip, danh muc san phim sb
CR130-100) va 4,5nM khéng thé LANCE Eu-W1024 khéng phosphotyrosin (PY20)
(do PerkinElmer cung cp, danh muc san phdm s6 AD0067). Sau 20 phut G & nhiét do
trong phong, céc dia ndy dugc doc trén diu doc dia PheraStar FS (BMG Labtech). Céc
tri s6 ICs c6 thé dugc tinh bing cach st dung GraphPad Prism béng cach khop dit liéu
vao phuong trinh vé liéu lugng-dép tmg hinh xichma c6 d6 déc bién dbi. Cac hop chét

¢o ICs béng 1uM hodc thép hon dugc xem la ¢6 hoat tinh.

Céc cai bién khac nhau cta giai phap theo sang ché, ngoai cac phuong 4n da
duoc boce 16 trong ban md ta ndy, la 13 rang d6i véi ngudi c6 hidu bibt trung binh vé
linh vuc k¥ thuat nay tir phdn mé ta trén. Céc cai bién nay cling dugc du tinh trong
pham vi cia céac diém yéu ciu bao ho kém theo. Mdi tai lidu vién dén, bao gf”)m tAt ca
cac patent, don yéu ciu cap patent, v cong bd, vién dan trong don yéu ciu cdp bing

ddc quyén sang ché nay duge dua vao ddy hoan toan bang cach vién dan.
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YEU CAU BAO HQ

1. Hop chit c6 c6ng thirc I1la:

OCHj3
R5
O
R10
H3CO N R
R2 / RG
N R?
N T/
R8
IIIa

hodc mudi duge dung cua nd, trong do:

mdi R* va R’ doc 14p dugc chon tir H, halo, Cy alkyl, Cr alkenyl, Cpg
alkynyl, C, haloalkyl, xyclopropyl, CN, OR? SR? C(O)R’, C(O)NRR’, C(O)OR?,
OC(O)R’, OC(O)NRRY, NRR!, NR°C(O)R°, NR°C(O)OR?, NR°C(O)NRR!,
C(=NRO)R’, C(=NRY)NRR!, NR°C(=NR®NRR’, NR°S(O)R’, NR°S(O),R",
NR°S(0),NRRY, S(O)R®, S(O)NRRY, S(O),R®, va S(O),NR°R,

R®1a H, halo, C, alkyl, Cy.¢ alkenyl, Cy.6 alkynyl, C.¢ haloalkyl, Cq.joaryl, Cs.
10 Xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 4 d&n 10 canh, CN,
NO,, OR¥, SR?, C(O)RY™, C(O)NR“R®, C(0)OR®, OC(O)RY, OC(O)NR“R%,
NR?R%,  NRZC(O)R™, NR“C(0)OR?Z, NRZC(O)NRRZ, C(=NR?RY
C(=NR®)NR“R®,  NRZC(=NR*)NR“R®,  NRZS(O)R”,  NRZS(O),R%
NR%S(0),NR?R%, S(O)RY, S(O)NR“R®, S(0),R™, hodc S(0),NRR%; trong d6
mdi Cy alkyl, Cyg alkenyl, C,¢ alkynyl, Ce.19 aryl, Cs.;0 Xycloalkyl, heteroaryl c¢6 5
dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh nay tuy y dugc thé béng 1,2, 3, 4,
hodc 5 phén tir thé doc 1ap dwoc chon tir R®,

mdi R®® doc lap dugc chon tu Cyl, halo, C. alkyl, C,¢ alkenyl, C,4 alkynyl,
C1 haloalkyl, CN, NO,, OR®, SR*, C(O)R™, C(O)NR*R*, C(0)OR®, OC(O)R%Y,
OC(O)NRZR%Z, C(=NR*)NR“R®Z, NRC(=NR?)NR“R%, NR“R¥, NRZC(O)R™,
NR“C(0)OR?, NR®C(O)NR“R%Z, NRS(0)R?, NR?S(0),R?, NR*S(0),NRZR%,
S(O)R™, S(OINRZRY, S(O),RY, va S(0),NRZRY, trong d6 mbi Cy alkyl, C
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alkenyl, va C,.¢ alkynyl nay tily ¥ duoc thé bang 1, 2, hoic 3 phin tir thé doc 1ap duogc
chon tr Cy', halo, CN, NO,, OR®, SR? C(0)R™, C(O)NRR%Z, C(O)OR%
OC(O)R™, OC(O)NRZR®Z, C(=NR?)NR“R?, NRZC(=NR?)NR“R?, NRZR%
NRZC(O)RY, NRZC(0)OR¥, NRZC(O)NR“R¥Z, NR%S(O)R™, NR°2S(O)2Rb2,
NRZS(0),NR“R%, S(0)RY, S(O)NR®R%, S(0),R™, va S(O),NR**R%;

mdi R’ va R® doc 1ap duge chon tir H, Cy4 alkyl, Cy alkenyl, C, alkynyl, -
C(O)R™, S(O)R, S(O),R*, Cg.1 aryl, Cs.;o xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl co 4 dén 10 canh, Ce.10 aryl-Cy4 alkyl, C;_jo xycloalkyl-Cy4 alkyl,
(heteroaryl c6 5 dén 10 canh)-C;4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C,4
alkyl, trong d6 mdi C¢ alkyl, Cp alkenyl, C,. alkynyl, Cq.jg aryl, C; o xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cé-10 aryl-C; 4 alkyl,
Csjo xycloalkyl-Ci4 alkyl, (heteroaryl c¢6 5 dén 10 canh)-Cp4 alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C 4 alkyl nay tly y dugc thé bing 1, 2, 3, 4, hodc
5 phan tir thé doc 1ap dugc chon tir R7%;

mdi R” ddc 1ap duoc chon tir Cyz, halo, Ci alkyl, C,.6 alkenyl, C,¢ alkynyl,
Ci. haloalkyl, CN, NO,, OR®, SR®, C(O)R”, C(O)NR®R®, C(0)OR®, OC(O)RY,
OC(O)NR®R®, C(=NR®)NR®R®, NR®C(=NR®)NR®R®, NR®R®, NR“C(O)RY,
NR“C(0)OR®, NR®C(0)NRZR®, NR®S(0)R”, NR®S(0),R”, NR®S(0),NR“R®,
S(O)R”, S(O)NR®R®, S(0),R™, va S(0),NR®R®, trong d6 mdi Ci4 alkyl, Cyg
alkenyl, va Cp. alkynyl tily y duoc thé bang 1, 2, hogc 3 phin tir thé doc 14p duoc chon
tir Cy’, halo, CN, NO,, OR®, SR®, C(O)R?, C(O)NR®R®, C(0)OR®, OC(O)R®,
OC(O)NR®R®, C(=NR*)NR®R®, NR®C(=NR®)NR®R® NR®R®, NR®C(O)R®,
NR®C(0)OR®, NR®C(0)NRZR®, NRPS(O)R®, NR®S(0),R”, NR®S(0),NR®R®,
S(O)R™, S(O)NR®R®, S(0),R™, va S(0),NR*R®;

R va R" cing véi nguyén tir cacbon ma ching gén vio tao thinh nhém
xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh hodc nhém heteroxycloalkyl c¢6 4, 5, 6, hodc 7
canh, m3i gdc tly y dugc thé bang 1, 2, hogc 3 phan tir thé doc 1ap duge chon tir Cy’,
C1 alkyl, Cy¢ haloalkyl, halo, CN, OR*™, SR* C(O)R™, C(O)NR*R¥, C(0)OR*,
OC(O)R™,  OC(O)NR“R¥, ~ NR¥R¥  NR¥C(O)RY  NR%C(O)NR“R¥,
NR“C(0)OR¥, C(=NR“)NR“R¥ NR¥C(E=NR“)NR“R¥, S(O)R™, S(O)NR*R¥,
S(0),R™, NR¥S(0),R™, NR**S(0),NR“R¥, va S(O),NR*R¥, trong d6 C alkyl tiry
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y duoc thé bang 1, 2, hoic 3 phan tir thé doc 1ap dugc chon tir Cy>, halo, CN, OR™,
SR*, C(O)R™, C(O)NR*R¥, C(O)OR*, OC(O)R™, OC(O)NR*“R%¥, NR¥R¥,
NR*C(O)R™, NR*C(O)NR*“R%, NR*C(0)OR¥, C(=NR*)NR“R%*,
NR¥C(=NRHNR“RY,  S(O)R™, S(ONR¥R¥, S(O),R™, NR*S(0),R%™,
NRS(0),NR“R*, va S(O),NR“R%;

mdi R* doc 1ap duge chon tir H, Cp alkyl, Cy alkoxy, Ceio aryl, Cso
xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cq.g aryl-
Ci4 alkyl, Cs.y0 xycloalkyl-C,4 alkyl, (heteroaryl c6 5 dén 10 canh)-C; 4 alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C;4alkyl, trong d6 mdi C, alkyl, C,. alkoxy, Cs.
1oaryl, Cs.joxycloalkyl, heteroaryl c6 5 dén 10 canh, canh heteroxycloalkyl 4-10, Cg_
aryl-C,_4 alkyl, Cs.;xycloalkyl-C 4 alkyl, (heteroaryl ¢6 5 dén 10 canh)-C; 4 alkyl, va
(heteroxycloalkyl co6 4 dén 10 canh)-C 4 alkyl ndy ty y dugc thé bﬁng 1, 2, hoac 3
phén tir thé doc 1ap dugc chon tir R’

mdi Cy', Cy’, va Cy’ doc 1ap dugc chon tir Cg.yo aryl, Cs.o xycloalkyl,
heteroaryl ¢ 5 dén 10 canh, va heteroxycloalkyl c6 4 dén 10 canh, mi trong sé céc
gbc nay tiy y dugc thé bang 1, 2, 3, 4, hodc 5 phin tir thé doc 14p duoc chon tir halo,
Cis alkyl, Cy alkenyl, C,¢ alkynyl, Cy, haloalkyl, Ce o aryl, Cs.;o xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, CN, NO,, OR®, SR®,
C(O)R”®,  C(ONR®R®, C(O)OR®, OC(O)R”, OC(ONR®R®, NR®R%,
NR“C(0)R”, NR®C(0)OR®, NR®C(O)NRR®, C(=NR®)R”, C(=NR®)NR®RY,
NR®C(=NR®)NR“R®, NR“S(0)R”, NR®S(0),R”, NR®S(0),NR®R®, S(O)RY,
S(O)NR®R®, S(0),R™, va S(0),NR®R®; trong d6 mdi Cy alkyl, C,.¢ alkenyl, Cp
alkynyl, Ce.j9 aryl, Cs o xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl
c6 4 dén 10 canh nay tiy y duoc thé bang 1, 2, 3, 4, hodc 5 phén tir thé doc 1ap duoc
chon tir halo, C, alkyl, Cy alkenyl, C,. alkynyl, Cy haloalkyl, CN, NO,, OR®,
SR®, C(O)R™, C(O)NR®R®, C(O)OR®  OC(OR™, OC(O)NR®R®,
CENRPNRPRY, NRPC(=NR®)NR®R®, NR”R®, NR®C(O)R™®, NR®C(0)OR®,
NRPC(O)NR®R®, NR®S(O)R™, NR“S(0),R”, NR%S(0),NR“R® S(ORY,
S(O)NR®R%, S(0),R™, va S(0),NR*R®;

mdi R R’ RS, va R ddc 14p duge chon tir H, Cy alkyl, C; haloalkyl, C,¢
alkenyl, C,.¢ alkynyl, va xyclopropyl, trong d6 C, alkyl, C,¢ alkenyl, C,.¢ alkynyl, va
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xyclopropyl tiy y duoc thé béng 1, 2, hoac 3 phﬁn tr thé doc l1ap dugc chon tir C;4
alkyl, C4 haloalkyl, halo, CN, OR®, SR*, C(O)R", C(O)NR®R¥, C(O)OR¥,
OC(O)R™,  OC(O)NR®R%, NR®R®, NR®C(O)RY™, NR®C(O)NR®R¥,
NR®C(0)OR®, C(=NR®)NRPR®, NR®C(=NR®)NR®R%, S(O)R%, S(O)NRR%,
S(0),R", NR*S(0),R", NR®S(0),NR®R%, va S(0),NR*R%;

m61 Ra2, sz, Rc2, Rd2, Ra3, Rb3, RC3, Rd3, Ra4, Rb4, RC4, Rd4, RaS, RbS’ RcS, va RdS
doc lap dugc chon tir H, Cy alkyl, Ci4haloalkyl, C,. alkenyl, C,.4 alkynyl, Cq.joaryl,
Cs.10 Xycloalkyl, heteroaryl ¢c6 5 dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, Cg o
aryl-C4 alkyl, Cs.joxycloalkyl-C;_4alkyl, (heteroaryl c6 5 dén 10 canh)-C, 4 alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C,4 alkyl, trong d6 C,, alkyl, C,¢ alkenyl, C,p
alkynyl, Cq.j9aryl, Cs.oxycloalkyl, heteroaryl c6 5 d&én 10 canh, heteroxycloalkyl c6 4
dén 10 canh, Cgyo aryl-Cj4 alkyl, Cs.10 xycloalkyl-C, 4 alkyl, (heteroaryl ¢ 5 dén 10
canh)-C;4alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C,4alkyl tiy ¥ dwoc thé bing
1,2, 3, 4, hogc 5 phan tir thé doc 1ap dugc chon tir Cy4 alkyl, C;4 haloalkyl, halo, CN,
OR™, SR*, C(O)R™, C(O)NR*R®, C(O)OR*, OC(O)R™, OC(O)NR*RY, NR*¥R®,
NR®C(O)R, NR®C(O)NR®R®, NR®C(O)OR%, C(=NR®)NR®R%,
NRPC(=NR®)NRPRY, S(O)R™, S(O)NR®R®, S(O),R™, NR®S(0),R",
NR®S(0),NR®R®, va S(0),NR®R%;

hodc R® va RY bt ky cling v&i nguyén tir nito ma ching gin vao tao thanh
nhom heteroxycloalkyl cé 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 pha‘in
tr thé doc 1ap dugc chon tir C,¢ alkyl, Cs; xycloalkyl, heteroxycloalkyl c6 4 dén 7
canh, Cg.jo aryl, heteroaryl c6 5 dén 6 canh, C, haloalkyl, halo, CN, OR®, SR%,
C(O)R”™, C(ONR®R¥, C(O)OR*, OC(O)R®, OC(O)NR®R¥, NR®R%,
NRC(O)R", NR®C(O)NR®R®, NR®C(O)OR™, C(=NR*®)NRR%,
NR®C(=NR®)NR®R®,  S(O)R",  S(O)NR®R, S(O)zR“, NR*S(0),R,
NR®S(O),NR®R%, va S(O)NR®R%® trong d6 Cs alkyl, Cs; xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh tuy y dugce
thé bang 1, 2, hodc 3 phin tir thé ddc 1ap dwoc chon tir halo, CN, OR*, SR*, C(O)RY,
C(O)NR*R%, C(O)OR*, OC(O)RY, OC(O)NR®R¥, NR¥R*, NR®C(O)R,
NR®C(O)NR®R¥, NR®C(O)OR®, C(=NR®)NR®R% NR®C(=NR®)NR®R%,
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S(O)R™,  S(O)NR®R®, S(O%LR”, NR®S(O)LRY™, NR®S(0),NR®R%, v
S(O),NR*R%;

hosic R® va R* bét ky cing v&i nguyén tir nito ma ching gin vao tao thanh
nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bf?lng 1, 2, hoac 3 phﬁn tr
thé doc lap dugc chon tir Cy6 alkyl, C3.;xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh,
Cé.10aryl, va heteroaryl c¢6 5 dén 6 canh, C¢haloalkyl, halo, CN, OR*, SR*, C(O)R",
C(O)NR®R%, C(O)OR®, OC(O)R™, OC(O)NR®RY, NR®R¥, NR%C(O)RY,
NR®C(O)NR®R®, NR®C(O)OR™, C(=NR®)NR®R%, NR®C(=NR)NR*R%,
S(O)R, S(O)NR®R®, S(0),R", NR*S(0),R", NR*S(0),NR*R%, va S(0),NRPR,
trong d6 C,.¢ alkyl, Cs; xycloalkyl, heteroxycloalkyl c¢6 4 dén 7 canh, Ce.o aryl, va
heteroaryl c6 5 dén 6 canh tity y duoc thé bang 1, 2, hoic 3 phin ti thé doc lap dugc
chon tir halo, CN, OR%, SR®, C(O)R®, C(O)NR®R%, C(O)OR®, OC(O)R",
OC(O)NR®R%, NRYRY®, NR®C(O)R®, NR®C(O)NR®R%®, NR®C(O)OR®,
C(ENRENRURY,  NRPC(=NR®)NR®R®, S(O)R®, S(O)NR®R¥, S(0O),R",
NRS(0),R, NR®S(0),NR*R%, va S(0),NR*R%;

hozic R® va R® bét ky ciing v&i nguyén tir nito ma ching gin vao tao thanh
nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1, 2, hoac 3 phén t
thé doc 1ap dugc chon tir Cp4 alkyl, C3.;xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh,
Cs.10aryl, heteroaryl c6 5 dén 6 canh, C;¢haloalkyl, halo, CN, OR*, SR*, C(O)R,
C(O)NR*R%, C(O)OR™, OC(O)R™, OC(O)NR®R%, NR®R%, NR“C(O)RY,
NRPC(O)NR®RY, NR®C(0)OR®, C(=NR®)NR®R%, NR®C(=NR*)NR*R%,
S(0)R", S(O)NR*R%, S(0),R", NR®S(0),R*, NR*¥S(0),NR*R%, va S(O),NR®R,
trong d6 Ci.4 alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ceyo aryl, va
heteroaryl c6 5 dén 6 canh tiy y duoc thé bing 1, 2, hoic 3 phén tir thé doc 1ap duoc
chon tir halo, CN, OR®, SR¥, C(O)R", C(O)NR®R%, C(O)OR¥, OC(O)R,
OC(O)NR®R%, NR®R®, NR®C(O)RY, NR®C(O)NR®R%, NR®“C(O)OR¥,
C(=NR®)NR®R®, NR®C(=NR®)NR®R®, S(O)R®, S(O)NR®R%, S(0),R*,
NR*S(0),R, NR®S(0),NR*R%, va S(0),NR*R%;

hodc R* va R* bét ky clng véi nguyén tir nito ma ching gén vao tao thanh
nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y dugc thé bﬁng 1, 2, hoac 3 ph?m t
thé doc 1ap duoc chon tir Cyg alkyl, C3;xycloalkyl, heteroxycloalkyl ¢6 4 dén 7 canh,
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Cs.10 aryl, heteroaryl c6 5 dén 6 canh, C,.¢haloalkyl, halo, CN, OR*, SR*, C(O)R®,
C(O)NR®R®, C(0)OR®, OC(O)R™, OC(O)NR*R%, NR®R¥, NR*C(O)R,
NR®C(O)NRURY, NR®C(0)OR®, C(=NR®)NR®R%, NR®C(=NR®)NR*R®,
S(O)R, S(O)NR*RY, S(0),R", NR®S(0),R", NR*S(0),NR*R%, va S(0),NR®R,
trong d6 Cy. alkyl, C;; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Cg.10 aryl, va
heteroaryl c6 5 dén 6 canh tlly y duoc thé bang 1, 2, hodc 3 phin tir thé doc 1ap dugc
chon tir halo, CN, OR¥, SR*, C(O)R™, C(O)NR®R¥, C(O)OR¥*, OC(O)R®,
OC(O)NRPR®, NR®R%®, NRZUC(O)RY™, NR®C(O)NR®R%®, NR®C(O)OR%,
C(=NR®)NRPRY, NR®C(=NR®)NR®R%, S(O)R", S(ONR®R¥, S(0O),R",
NRS(0),R, NR®S(0),NR*R%, va S(0),NR®R%;

hodc R® va R® bt ky cing v&i nguyén tir nito ma ching gin vao tao thanh
nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh tlly ¥ duoc thé bang 1, 2, hodc 3 phén tir
thé doc 1ap dugc chon tir C,4 alkyl, Cs.; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh,
Cé.10 aryl, heteroaryl c6 5 dén 6 canh, C,4haloalkyl, halo, CN, OR*, SR®, C(O)R",
C(O)NR*R%, C(O)OR®, OC(O)R™, OC(O)NR®R%, NR®R%, NR®C(O)RY,
NR®C(O)NRURY, NR®C(0)OR¥, C(=NR®)NR®R%, NR®C(=NR*)NR*R%,
S(O)R, S(O)NR®R¥, S(0),R, NR®S(0),R*, NR®S(0),NR®R%, va S(0),NR*R%,
trong d6 C,.¢ alkyl, C;; xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va
heteroaryl c6 5 dén 6 canh tuy y dugc thé béng 1, 2, hoac 3 phén ttr thé doc lap duogc
chon tir halo, CN, OR¥, SR*, C(O)R™, C(O)NR®R%, C(O)OR®, OC(O)R,
OC(O)NRPR®, NR“R®, NR®C(O)RY, NR®C(O)NR®R¥, NR®C(0)OR¥,
C(=NR*)NR®R%, NR®C(=NR®*)NR®R%, S(O)R®, S(O)NR®R¥, S(0),R",
NR®S(0),R", NR®S(0),NR®R%, va S(0),NR®R%;

mdi R, R%, R®, R¥, va R®® doc 1ap dugc chon tir H, Cy4alkyl, CN, OR%, SR,
S(0),R", C(O)R", S(0),NR*R%, va C(O)NR*R%;

mdi R*, R", R*, va R® doc 14p duoc chon tir H, Cy4 alkyl, Cy4 haloalkyl, Co4
alkenyl, va Cy4 alkynyl, trong d6 C;4 alkyl, C,.4 alkenyl, va C,4 alkynyl tiy y duoc
thé bﬁng 1, 2, hodc 3 phﬁn tr thé doc lap dugce chon tr OH, CN, amino, halo, Ci4
alkyl, C;4 alkoxy, C,4 alkylthio, C,4 alkylamino, di(C;.4 alkyl)amino, C,_4 haloalkyl,

va C;4haloalkoxy;

-121-



24850

hodc R® va R% bt ky ciung v6i nguyén tir nito ma chung gén vao tao thanh
nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1, 2, hodc 3 phﬁn t
thé doc 1ap dugce chon tir OH, CN, amino, halo, C,alkyl, C,4alkoxy, C,4alkylthio,
Ci4alkylamino, di(C;4 alkyl)amino, C,_4haloalkyl, va C,4haloalkoxy; va

mdi R doc 1ap duoc chon tir H, Cy4alkyl, va CN.

2. Hop chét theo diém 1, hodc mudi duoc dung cua nd, trong do R? 13 halo.
3. Hop chét theo diém 1, hodc mudi dugc dung cta nd, trong do6 R? 12 flo.

4. Hop chét theo diém bt ky trong s cac diém tir 1 dén 3, hoic mudi duoc dung

ctia n6, trong d6 R’ 13 halo.

5. Hop chét theo diém bét ky trong sé cac diém tir 1 d&n 3, hodc mubi dugc dung

ctia no, trong d6 R’ 14 flo.

6. Hop chéit theo diém bét ky trong s6 cac diém tir 1 d&n 5, hodic mudi dugc dung

cua no, trong do Ré1a H.

7. Hop chét theo diém bt ky trong s cac diém tir 1 dén 6, hoic mudi dugc dung
cua nd, trong dé R va RM cliing v6i nguyén tir cacbon ma ching gén vao tao thanh

nhom xycloalkyl c6 3, 4, 5, 6, hodc 7 canh.

8.  Hop chit theo diém bét ky trong sb céc diém tir 1 dén 6, hoic mudi duoc dung
ctia no, trong d6 R'® va RM cing v&i nguyén tir cacbon ma ching gén vao tao thanh

nhom xyclopropyl.

9. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 8, hodc mudi dugc dung
ctia nd, trong d6 mdi R7 va R® doc 14p dwoc chon tir H, Cy alkyl, -C(O)R?, Ce.joaryl,
Cs.joxycloalkyl, heteroaryl c¢6 5 dén 10 canh, heteroxycloalkyl c6 4 d&n 10 canh, Cg.1o
aryl-C,4 alkyl, (heteroaryl ¢6 5 dén 10 canh)-C4alkyl, va (heteroxycloalkyl c6 4 dén
10 canh)-C;4 alkyl, trong d6 mdi Cy4 alkyl, Ce.joaryl, Cs.j0 Xycloalkyl, heteroaryl c6 5
dén 10 canh, heteroxycloalkyl c6 4 dén 10 canh, (heteroaryl c6 5 dén 10 canh)-Cy 4
alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C,4alkyl ndy tily y dugc thé bang 1, 2,
3, 4, hodc 5 phin tir thé doc 14p duoc chon tir R™,

10.  Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 8, hogc mudi duoc dung
cia né, trong d6 mdi R’ va R® doc lap dugc chon tir H, 2-hydroxypropyl,
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-C(O)OCHy3;, 3-flophenyl, xyclopropyl, xyclobutyl, 3,3-difloxyclobutyl, xyclopentyl,
xyclohexyl, 4-hydroxyxyclohexyl, metyl, 1-metyl-1H-pyrazol-4-yl, pyridin-3-yl, N-
metylpiperidin-4-yl, tetrahydro-2H-pyran-4-yl, tetrahydrofuran-3-yl, 1-phenyletyl, (1-
metyl-1H-pyrazol-4-yl)metyl, 2-morpholino-4-yletyl, = pyridin-2-ylmetyl, = N-
metylpiperazin-1-yletyl, va tetrahydrofuran-2-ylmetyl.
11.  Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 8, hosic mudi dugc dung
ctia n6, trong d6 mét trong sé R7 va R® 1a H.
12.  Hop chét theo diém bt ky trong s cac diém tir 1 dén 8, hodc mudi duoc dung
ctia nd, trong d6 mdi R’ va R® 1a H.
13.  Hop chét theo diém 1 dugc chon tir:
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-[(2-morpholin-4-yletyl)amino]-1',2'-
dihydro-3'H-spiro[xyclopropan-1,4'-[2,7 naphthyridin]-3'-on;
6'-amino-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on,;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(metylamino)-1',2'-dihydro-3'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(tetrahydro-2 H-pyran-4-ylamino)-1',2'-
dihydro-3'H-spiro[xyclopropan-1,4'-[2,7naphthyridin]-3'-on;
(S)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(2-hydroxypropylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-2-ylmetylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'(2'H)-on;
(8)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(tetrahydrofuran-3-ylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2' H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(2-(4-metylpiperazin-1-yl)etylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'(2'H)-on;
metyl 2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-0xo0-2',3'-dihydro-1'H-
spiro[xyclopropan- 1,4'-[2,7]naphthyridin]-6'-ylcacbamat;

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-3-ylamino)-1'H-
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spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3-flophenylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2' H)-on;
6'-(xyclopentylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on;
(S)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-((tetrahydrofuran-2-yl)metylamino)-
1'H-spiro[xyclopropan-1,4'-[2,7 naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-metyl-1H-pyrazol-4-ylamino)-1"H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-((1-metyl-1H-pyrazol-4-yl)metylamino)-
1'H-spiro[xyclopropan-1,4'-[2,7 naphthyridin]-3'(2"H)-on;
(R)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-phenyletylamino)-1H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'"H)-on;
6'-(xyclohexylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1"H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(¢#rans-4-hydroxyxyclohexylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7naphthyridin]-3'(2'H)-on;
6'-(xyclopropylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'"H)-on;
6'-(xyclobutylamino)-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1"H-spiro[xyclopropan-
1,4'-[2,7]naphthyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3,3-difloxyclobutylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphthyridin]-3'(2'H)-on; va
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-metylpiperidin-4-ylamino)-1'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'(2"H)-on;

hozc mubi duge dung ciia hop chét bat ky trong s céc hop chét néu trén.
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14. Hop chit theo diém 1, trong d6 hop chat nay 1a 2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-[(2-morpholin-4-yletyl)amino]-1',2'-dihydro-3'H-
spiro[xyclopropan-1,4'-[2,7]naphthyridin]-3'-on, hodc mubi duge dung ctia no.

15. Hop chit theo diém 1, trong d6 hop chat nay la 2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(2-(4-metylpiperazin-1-yl)etylamino)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2'H)-on, hoic mudi dwoc dung cua no.

16. Hop chét theo diém 1, trong d6 hop chit nay la (S)-2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-((tetrahydrofuran-2-yl)metylamino)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphthyridin]-3'(2' H)-on, hoic mudi dwoc dung cua no.

17.  Duoc phim chira hop chét theo diém bt ky trong s céc diém tir 14 dén 16,
hodc mubi duge dung ctia né, va it nhit mot chat mang dugc dung.

18.  Dugc phim chtra hop chét theo didm bat ky trong s6 cac diém tir 1 dén 13, hodc

mubi duge dyung ctia né, va it nhat mot chit mang dugc dung.
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DANH MUC TRINH TU
<110> INCYTE CORPORATION
<120> HQP CHAT DI VONG HAI VONG LAM CHAT UC CHE THU THE YEU TO SINH
TRUONG NGUYEN BAO SQI (FGFR)VA DUQC PHAM CHUA HQP CHAT NAY
<130> 20443-0293W01

<150> 61/813,782
<151> 2013-04-09

<160> 1

<170> FastSEQ cho Windows phién ban 4.0
<210> 1

<211> 15

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> peptit tdng hop

<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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