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(57) Séang ché dé cap dén hop chat amino pyrimidin c6 cong thirc (I) va mudi dugc dung
ctia hop chit nay ma tuong tac voi tyrosin kinaza Bruton (Bruton’s tyrosine kinase - Btk),
trong d6 cac ky hiéu 1a nhu duoc xac dinh trong ban mé ta. Hop chat theo sang ché 13 hiéu
qua trong vi¢c diéu tri cac rdi loan ty mién, bénh viém, bénh di ung, bénh vé duong ho
hap, nhu hen suyén hodc bénh phdi tic nghén man tinh (Chronic obstructive pulmonary
disease - COPD), hi¢n tuong thai ghép, bénh ung thu vi du ung thu do sy tao mau hodc
khdi u ran. Sang ché con d& xudt duoc phdm va dugc pham két hop chira hop chat nay.
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Linh vwe ky thuit dwoc dé cap
Sang ché dé cap dén hop chét amino pyrimidin, duoc phdm va duoc phim két hop
chtra hop chét nay. Céac hop chat theo sang ché nhin chung cé thé biéu hién su tc ché ¢o

chon loc tyrosin kinaza cua Bruton (Btk).

Tinh trang k¥ thuit cia sang ché

Vai tro thiét yéu cua Btk trong bénh tu mién dwoc nhdn manh bing cic quan sat
chudt thiéu Btk dugc bo vé trong cac miu tién 14m sang tiéu chuén déi véi viem khép
dang thap (Jansson & Holmdahl 1993), luput ban d6 hé théng (Steinberg et al. 1982),
ciing nhu bénh di tmg va qua man (Hata et al. 1998). Ngoai ra, nhiéu bénh ung thu va u
lvmpho biéu hién Btk va ¢ vé phu thudc vao chirc nang cia Btk (Davis et al. 2010). Vai
tro cia BTK trong cac bénh bao gém tu mién dich, viém va ung thu dugc xem xét gﬁn

day (Tan et al. 2013; Rickert 2013).

Ban chit ky thuit cia sang ché

Muc dich cua sang ché 1a dé xuit hop chit amino pyrimidin, dugc phém va dugc
pham két hop chira hop chit nay.

Su e ché hoat tinh Btk bang cac hop chat theo sang ché co thé hitu dung trong
diéu tri hang loat cac r6i loan, cu thé 13 cac bénh hoic rdi loan lién quan dén Btk. Cac
bénh va rdi loan c6 thé bao gém, nhung khong gidi han, cac roi loan tu mién va cac bénh
viém, chang han nhu viém khép dang thap, luput ban dé hé théng hodc tinh trang viém
mach. C6 thé bao g@)m, nhung khong gidi han, bénh di tng, bénh vé duong ho hép, chéng
han nhu hen suyén va bénh phdi tic nghén man tinh (chronic obstructive pulmonary
disease-COPD) hoic cac tinh trang gy ra bdi nhay cam va qua man kiéu tri hodn hoic
ngay lap tc. C6 thé bao gdm, nhung khéng gidi han, hién twong thai ghép hodc manh
ghép chdng lai vat chu cp tinh hoic man tinh. C6 thé bao gdm, nhung khong gi6i han,
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cac bénh ung thu do sy tao mau hodc khdi u rén, bao gdm bénh bach ciu tiy xuong man
tinh, ung thu bach cau dang tuy, u lympho khéng Hodgkin va u lympho té bao B khac.
Cu thé hon 13, theo phuong an thtr nhét, sang ché dé xuat hop chét ¢6 cong thue (I)
hodc mudi duge dung cua no:
R7
R6‘E
© R3
R5 N
/
R4 R11 >( \\<
R1 R10
\K (CRR)n

NH, rsg R9

Q)

trong do:

R1 14 hydro, C,-C, alkyl tily ¥ duoc thé bang hydroxy;

R2 1a hydro hodc halogen;

R3 14 hydro hodc halogen;

R4 1a hydro;

R5 14 hydro hodc halogen;

hogc R4 va RS dugc gin véi nhau va la lién két, -CH,-, -CH,-CH,-, -CH=CH-, -CH=CH-
CH,-; -CH,-CH=CH-; hoac -CH,-CH,-CH,-;

R6 va R7 doc lap véi nhau 1a H, C;-Cg alkyl tiy ¥ duoc thé bang hydroxyl, C;-Cg
xycloalkyl tuy ¥ duoc thé bang halogen hoic hydroxy, hodc halogen;

R8, R9, R, R’, R10 va R11 ddc lap véi nhau 1a H, hoidc C,-Cg alkyl tiy ¥ duoc thé bing
C;-Cy alkoxy; hodc hai gbc bat ky trong sd R8, R9, R, R”, R10 va R11 cung v&i nguyén tir
cacbon ma ching gin vao c¢6 thé tao thanh vong cacboxyclic no 3 dén 6 canh;

R12 la hydro hoac C;-Cg alkyl tuy y dugc thé béng halogen hodc C,-C¢ alkoxys;

hodc R12 va mot gbc bit ky trong s6 R8, R9, R, R’, R10 hodc R11 cing v6i cac nguyén
tr ma ching gén vio c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé
tiy v duoc thé bang halogen, xyano, hydroxyl, C,-Cq alkyl hodc C;-Cg alkoxy;

nla 0 hodc 1;va
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R13 la C,-Cy alkenyl tury y dugc thé bang C,-Cg alkyl, C;-Cg alkoxy hodc N,N-di-C,-C
alkyl amino; C,-Cqy alkynyl tuy y duoc thé béng C,-Cq alkyl hodc C;-Cq4 alkoxy; hoac C,-
C, alkylenyl oxit tity y dugc thé bang C,-Cy alkyl.

Theo phuong 4an thi hai, séng ché dé xuat hop chit c6 cong thirc (I) hodc muébi
duoc dung cua nd, trong do:
R1 14 hydro, hoic C,-Cg alkyl tiry y dugc thé bang hydroxy;
R2 1a halogen;
R3 14 hydro;
R4 1a hydro;
RS 1a halogen;
hoiic R4 va RS dugc gin v6i nhau va la lién két, -CH2-, -CH2-CH2-, -CH=CH-, -
CH=CH-CH2-; -CH2-CH=CH-; hodc -CH2-CH2-CH2-;
R6 1a R7 doc lap voi nhau 1a H, C;-Cg alkyl tuy y dugc thé bang hydroxyl, Cs;-Cg
xycloalkyl tity v duge thé bang halogen hoic hydroxy, hoidc halogen;
R8, R9, R10 va R11 ddc 1ap véi nhau 1a H, hodc C;-Cq alkyl; hoic hai gbc bat ky trong s6
R8, R9, R10 va R11 cung v&i nguyén tir cacbon ma ching gin vao c¢6 thé tao thanh vong
cacboxyclic no 3 dn 6 canh;
R va R’ 1a hydro;
R12 1a hydro hoic C;-Cg alkyl tiy ¥ duoc thé bang halogen;
hodc R12 va mot gde bét ky trong s6 R8, R9, R, R’, R10 hoic R11 cing vé6i céc nguyén
tr ma c‘hl'mg gén vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay ¢o thé
ty ¥ duoc thé bang halogen, xyano, hydroxyl, C,-Cg alkyl hodc C;-C¢ alkoxy;
nla 0 hodc 1; va
R13 1a C,-C¢ alkenyl tity ¥ duoc thé biang C,-Cs alkyl hodc C;-Cq alkoxy; C,-Cg alkynyl
tly v duge thé bang C;-Cq alkyl hodc C;-C¢ alkoxy; hodc C,-Cg alkylenyl oxit tuy y dugc
thé bang C,-Cg alkyl.

Theo phuong 4n thir ba, sing ché d& xuit hop chit c6 cong thie (I) hodc mubi
dugce dung cua no, trong do:
R1 1a hydro, hoic C;-Cq alkyl tuy y duoc thé bing hydroxy;
R2 1a halogen;
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R3 14 hydro;
R4 1a hydro;
R5 1a halogen;
R6 va R7 doc 1ap vé6i nhau 1a H, C;-Cq alkyl tiy v dwgce thé bang hydroxyl, Cs-Cg
xycloalkyl tily ¥ dwgc thé bang halogen hodc hydroxy, hodc halogen;
R8, R9, R10 va R11 ddc 1ap v6i nhau 1a H, hoic C,-Cg alkyl; hodc hai gbc bt ky trong sb
R8, R9, R10 va R11 cung véi nguyén tir cacbon ma chiing gén vao c¢6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;
R vaR’ 1a hydro;
R12 1a hydro hodc C,-Cy alkyl tly y dugc thé bang halogen;
hodc R12 va gdc bat ky trong s6 R8, R9, R, R’, R10 hozc R11 ciing v6i céc nguyén tir ma
ching ga"m vao ¢6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay cé thé tuy y
duoc thé b%mg halogen, xyano, hydroxyl, C;-Cg4 alkyl hodc C;-Cg alkoxy;
nla 0 hoac 1; va
R13 1a C,-Cy alkenyl tuy y dugc thé bﬁng C,-C¢ alkyl hodc C;-Cq alkoxy; C,-Cq4 alkynyl
tuy y duoc thé béng C;-Cs alkyl hoac C,-Cq alkoxy; hodac C,-Cg alkylenyl oxit tuy y dugc
thé bang C,-Cj alkyl.

Theo phuong an tht tu, sing ché dé xuat hop chat c6 cong thire (1) hodc mudi duoc
dung cuia no, trong do:
R1 14 hydro, C,-Cg alkyl tuy v dugc thé bing hydroxy;
R2 1a hydro hoac halogen;
R3 1a hydro hoac halogen;
R4 va RS duge gén v6i nhau va 14 lién két, -CH,-, -CH,-CH,-, -CH=CH-, -CH=CH-CH,-;
-CH,-CH=CH-; hoac -CH,-CH,-CH,-;
R6 va R7 doc 1ap v6i nhau 1a H, C;-Cq alkyl tiy v duoc thé bing hydroxyl, Cs;-Cg
xycloalkyl tity y dugc thé bang halogen hoic hydroxy, hodc halogen;
R8, R9, R10 va R11 doc 1ap véi nhau 1a H, hoiic C;-Cy alkyl; hoic gbe bit ky trong s6
R8, R9, R10 va R11 cung v&i nguyén tir cacbon ma ching gin vao c¢6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;

R vaR’ la hydro;
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R12 1a hydro hoic C;-Cg alkyl tity ¥ duoc thé bang halogen;
hodc R12 va gbc bat ky trong s6 R8, R9, R, R, R10 hodc R11 cing v&i cdc nguyén t ma
ching gin vio c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé tiy y
duoc thé bﬁng halogen, xyano, hydroxyl, C,-Cg¢ alkyl hodac C,-C¢ alkoxy;
nla0hoac 1;va

R13 1a C,-Cy alkenyl tily y duge thé bang C;-Cs alkyl hodc C;-Cyq alkoxy; Cy-Cg
alkynyl tuy y duge thé bang C;-Cy alkyl hodc C,-C¢ alkoxy; hodc C,-Cg alkylenyl oxit tuy
y duge thé bang C,-Cy alkyl.

Theo phuong 4n thir nim, sang ché dé xuat hop chit c6 cong thie (I) hodc mudi
dugc dung cia nd, trong do:
R1 14 hydro, C,-Cs alkyl tily y dwoc thé bang hydroxy;
R2 14 hydro hodc halogen;
R3 1a hydro hodc halogen;
R4 va RS duoc gin v6i nhau va 1a -CH,-CH,-, hodc -CH=CH-;
R6 va R7 doc lap véi nhau la H, C,-Cg alkyl tuy y dugc thé bang hydroxyl, Cs-Cg
xycloalkyl tity y dugc thé bang halogen hoic hydroxy, hoic halogen;
R8, R9, R10 va R11 ddc lap véi nhau 1a H, hoic C,-Cs alkyl; hodc gbe bét ky trong sb
R8, R9, R10 va R11 cung véi nguyén tir cacbon ma chiing gin vao c¢6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;
R va R’ 1a hydro;
R12 1a hydro hodc C;-Cg alkyl tity ¥ duoc thé bang halogen;
hodc R12 va gbc bit ky trong s6 R8, R9, R, R*, R10 hodc R11 ciing véi cac nguyén tir ma
ching gin vio c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong ndy c6 thé tuy y
duoc thé bang halogen, xyano, hydroxyl, C,-Cg¢ alkyl hodc C,-C¢ alkoxy;
nla 0 hodc 1;va
R13 la C,-Cq4 alkenyl tuy y duoc thé bé‘mg C;-Cq alkyl hodc C-Cg alkoxy; C,-Cg4 alkynyl
tuy y duoc thé béng C;-Cs alkyl hodc C4-Cq alkoxy; hodc C,-Cq alkylenyl oxit tuy y dugc
thé bang C,-Cy alkyl.

Theo phuong 4n thir sau, sang ché dé xuit hop chat c¢6 cong thic (I) hodc mudi

duogc dung cia no, trong do:
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R1 1a hydro, hodc C,-C, alkyl tity y duoc thé bang hydroxy:;
R2 la halogen;
R3 1a hydro;
R4 14 hydro;
R5 1a halogen;
R6 va R7 doc lap v6i nhau 1a H, C,-Cg alkyl tiy ¥ duwoc thé bang hydroxyl, C;-Cg
xycloalkyl tiy ¥ duoc thé bang halogen hoic hydroxy, hoac halogen;
R8, R9, R10 va R11 ddc lap vdi nhau la H, hodc Ci-Cgq alkyl;
R va R’ 1a hydro;
R12 la hydro hozc C,-Cg alkyl tity ¥ duoc thé bang halogen;
nla 0 hoac 1; va
R13 14 C,-C¢ alkenyl tuy y dugc thé béng C,-C¢ alkyl hoac C;-Cq4 alkoxy; C,-Cy alkynyl
tiy ¥ duge thé biang C,-Cq alkyl hodc C;-Cg alkoxy; hodc C,-Cg alkylenyl oxit tuy y dugc
thé bang C,-Cs alkyl.
Theo phuong an thir bay, sang ché d& xuét hop chit c6 cong thirc (I) hodc mubi
dugc dung cua nd, trong do:
R1 14 hydro, hodc C,-Cg alkyl tiy y dugc thé bang hydroxy;
R2 la halogen;
R3 1a hydro;
R4 1a hydro;
R5 1a halogen;
R6 va R7 doc lap v6i nhau 1a H, C-Cg alkyl tily ¥ duoc thé bang hydroxyl, C;-Cg
xycloalkyl tly ¥ duoc thé bang halogen hodc hydroxy, hodc halogen;
R8 va R9, doc 1ap vdi nhau 1a H, hodc C,-Cqy alkyl;
R va R’ 1a hydro;
R12 va gbc bat ky trong sé R10 hodc R11 cling véi cac nguyén tir ma ching gin vao co
thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay cé thé tuy y duoc thé bing
halogen, xyano, hydroxyl, C,-Cg alkyl hodc C;-C¢ alkoxy;

nla 0 hoac 1; va
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R13 1a C,-Cq4 alkenyl tuy y dugc thé béng C;-C¢ alkyl hodc C,-Cg alkoxy; C,-Cq4 alkynyl
tiy ¥ dugc thé bang C,-C; alkyl hogic C;-Cg alkoxy; hoic C,-Cy alkylenyl oxit tiy ¥ duoc
thé bang C,-Cg alkyl.
Theo phuong &n thtr tam, sang ché d& xuat hop chét ¢ cong thic (I) hodc mubdi
dugc dung cuia nd, trong do:
R1 14 hydro, hodc C;-Cg alkyl tuy y dugc thé bang hydroxy;
R2 14 halogen;
R3 14 hydro;
R4 1a hydro;
RS 1a halogen;
R6 va R7 dfc 1ap véi nhau 1a H, C;-C4 alkyl tay ¥ duoce thé bang hydroxyl, C;-Cq
xycloalkyl tiry ¥ duoc thé bang halogen hodc hydroxy, hodc halogen;
R8,R9Y, R10 va R11 ddc lap véi nhau la H, hodc C-Cg alkyl;
R va R’ 1a hydro;
R12 1a hydro hogc C;-Cq alkyl tity ¥ duge thé bing halogen;
nla0hodc 1;va
R13 1a C,-Cg alkenyl tity ¥ dugce thé bang C,-Cs alkyl hoic C;-Cg alkoxy.
Theo phuong 4an thir chin, sang ché dé xuat hop chat c6 cong thire (I) hodc mudi
dugc dung cua nd, trong do:
R1 1 hydro, hodc C,-Cg alkyl tity y duge thé bang hydroxy;
R2 la flo;
R3 1a hydro;
R4 1a hydro;
RS 1a halogen;
R6 va R7 doc 1ap voi nhau 1a H, C-Cq alkyl tuy v duoc thé bang hydroxyl, C;-Cy
xycloalkyl tity ¥ duoc thé bang halogen hoic hydroxy, hodc halogen;
R8 va R9 ddc 1ap véi nhau la H, hodc C;-Cg alkyl;
R12 va gbc bét ky trong s6 R10 hoac R11 cing véi cac nguyén tr ma ching gin vao c6
thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay cé thé tuy y duogc thé bing
halogen, xyano, hydroxyl, C,-C¢ alkyl hoac C;-C¢ alkoxy;
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nlao;va
R13 1a C,-C¢ alkenyl tiy y duoc thé bang C,-Cg alkyl hodc C;-Cq alkoxy; hodc C,-Cg
alkynyl tuy y dugc thé bang C,-Cy alkyl hodc C,-Cy alkoxy.
Theo phuong an thir mudi, sang ché dé xuat hop chat c6 cong thic (I) hodc mudi
dugc dung cua nd, trong do:
R1 1a Cy-Cq alkyl;
R2 1a flo;
R3 1a hydro;
R4 1a hydro;
R5 1a flo;
R6 va R7 doc lap voi nhau 1a H, C3-Cq4 xycloalkyl, hodc halogen;
R8, R9, R10 vaR11 1a H;
R12 14 metyl;
nlao;va

R13 1a C,-C; alkenyl tily y duoc thé bang C,-Cg alkyl.

Déi v6i hop chat c6 cong thire (I), cac bién sau dai dién cho cac phuong 4n khéc cua
sang ché mot cach doc lap, chung hoéac theo su két hop bat ky hodc theo su két hop phu
bat ky cta né:

1. R1 la metyl hodc hydroxymetyl;

R2 1a hydro hodc flo;

R3 1a hydro;

R1 la metyl hoac hydroxymetyl va R2 va R3 dgc lap 1a hydro hoic flo;
R4 1a hydro;

R4 cung voi RS 1a -CH2-CH2-, hoac -CH=CH- ;

R5 1a flo;

R6 1a H va R7 1a C3-C6-xycloalkyl va cu thé 1a xyclopropyl;

A SO T A U e

R7 1a H va R6 1a C3-C6-xycloalkyl va cu thé 1a xyclopropyl;
10.R8, R9, R10 vaR11 la H;



23537

11.R12 va gbc bét ky trong s6 RS, R9, R, R’,R10 hoic R11 clng véi cac nguyén tir
ma ching gin vao co thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay ¢6

thé tiry y duroc thé bang halogen, hydroxyl, C,-Cg alkyl hodc C;-Cq alkoxy;

12.R8, R9, R10 va R11 doc 1ap v6i nhau 1a H, hodc C,-Cy alkyl; hodc hai gbc bét ky
trong s6 R8, R9, R, R*, R10 va R11 cang véi nguyén tir cacbon ma ching gin vao

c6 thé tao thanh vong cacboxyclic no 3 dén 6 canh;
13.R12 1a hydro va R13 1a C,-C; alkenyl tlty ¥ duogc thé bang C;-Cg alkyl;
14.n=0;

15.R12 la metyl.

Theo phuong 4n khac, sang ché dé xuét hop chét ¢6 cong thirc (1) hodc mudi dugc
dung ctia nd dé su dung lam lam thudc.

Theo phuong 4n khac, sang ché d& xuat hop chét c6 cong thire (I) hodc mudi dugce
dung cua né dé su dung trong diéu tri bénh hodc réi loan gay ra boi Btk.

Theo phuong 4n khac, sang ché d& xuat hop chét c6 cong thire (I) hodc mudi duoce
dung cda nd, trong d6 hop chét nay dugc chon tir:
N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
(E)-N-(3-(6-amino-5-((1-(but-2-enoyl)azetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-((1-propioloylazetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-((1-(but-2-ynoyl)azetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-((1-acryloylpiperidin-4-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
(E)-N-(3-(6-amino-5-(2-(N-metylbut-2-enamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;

-10-
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N-(3-(6-amino-5-(2-(N-metylpropiolamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
(E)-N-(3-(6-amino-5-(2-(4-metoxy-N-metylbut-2-enamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
N-(2-((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-metylphenyl)pyrimidin-5-
yl)oxy)etyl)-N-metyloxiran-2-cacboxamit;
N-(2-((4-amino-6-(3-(6-xyclopropyl-8-flo-1-oxoisoquinolin-2(1H)-yl)phenyl)pyrimidin-
S-yl)oxy)etyl)-N-metylacrylamit;
N-(3-(5-(2-acrylamidoetoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-etylacrylamido)etoxy)pyrimidin-4-yl1)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-(2-floetyl)acrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-((1-acrylamidoxyclopropyl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(5-(2-acrylamidopropoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(but-2-ynamido)propoxy)pyrimidin-4-yl1)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)propoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(3-(N-metylacrylamido)propoxy)pyrimidin-4-yl1)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;

-11-
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(S)-N-(3-(6-amino-5-((1-(but-2-ynoyl)pyrolidin-2-yl)metoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-2-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on;
N-(2-((4-amino-6-(3-(6-xyclopropyl-1-0xo0-3,4-dihydroisoquinolin-2( 1H)-y1)-5-flo-2-
(hydroxymetyl)phenyl)pyrimidin-5-yl)oxy)etyl)-N-metylacrylamit;
N-(3-(5-(((2S.,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((28S,4R)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
2-(3-(5-(((2S,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-(hydroxymetyl)phenyl)-6-xyclopropyl-3.,4-dihydroisoquinolin-1(2H)-on;
N-(3-(5-(((2S.,4S)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((28S,4S)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-(((2S.4R)-1-acryloyl-4-flopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-
2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((28S,4R)-1-(but-2-ynoyl)-4-flopyrolidin-2-yl)metoxy)pyrimidin-4-yl)-
5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-((1-propioloylazetidin-2-yl)metoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-2-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on;
(R)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(R)-N-(3-(5-((1-acryloylpiperidin-3-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
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N-(3-(5-(((2R,3S)-1-acryloyl-3-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-(((2S.,4R)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;

va
N-(3-(5-(((2S,4S)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit.

MG ta chi tiét sang ché

Nhu dugc str dung & day, thuat ngit “C,-Cs alkyl” dung dé chi gbc hydrocacbon
mach nhéanh hodc mach khong phan nhanh no hoan toan cé téi 6 nguyén tir cacbon. Néu
khéng c6 quy dinh khac, né ding dé chi cac gbc hydrocacbon c¢6 1 dén 6 nguyén tu
cacbon, 1 dén 4 nguyén tir cacbon hodc 1 dén 2 nguyén tir cacbon. Cac vi du dai dién cho
alkyl bao gdm, nhung khong gi¢i han & metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-
butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl va tuong tu.

Nhu duge st dung & day, thuat ngit “C,-Cg alkenyl” dung dé chi gdc hydrocacbon
mach nhénh hoic khong phan nhdnh khéng no ¢6 2 dén 6 nguyén tir cacbon. Néu khong
¢6 quy dinh khac, C2-C6 alkenyl dung dé chi cac gdc c¢6 2 dén 6 nguyén tir cacbon, 2 dén
5 nguyén tir cacbon, hoic 2 dén 4 nguyeén tr cacbon. Céc vi du dai dién cho alkenyl bao
g6m, nhung khéng gidi han & etenyl, n-propenyl, 1so-propenyl, n-butenyl, sec-butenyl,

1so-butenyl, tert-butenyl, n-pentenyl, isopentenyl, neopentenyl, n-hexenyl, va twong tu.

Nhu duge sir dung & day, thuat ngit “C,-Cg alkynyl” ding dé chi gbc hydrocacbon
mach nhanh hoic khong phan nhanh khéng no ¢6 2 dén 6 nguyén tir cacbon, chira it nhat
mat lién két ba, va dugc gin vao phin con lai ciia phan tir bang lién két don. Thuat ngir
“Cyalkynyl” duoc hiéu theo cach d6. Cac vi du vé C,.¢alkynyl bao gém, nhung khong
gi6i han & etynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl va penta-1,4-diynyl va tuong tu.

Nhu dugc st dung & day, thuat ngit “C,-Cg alkoxy” dung dé chi alkyl-O-, trong do
alkyl dugc xac dinh trén ddy. C4c vi du dai dién cho alkoxy bao gdom, nhung khéng gi6i
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han & metoxy, etoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy,
xyclopropyloxy-, xyclohexyloxy- va twong ty. Thong thudng, cdc nhém alkoxy co
khoang 1 dén 6 nguyén tir cacbon, 1 dén 4 nguyén tir cacbon hoic 1 dén 2 nguyén tir

cacbon.

Nhu duoc st dung & déy, thuat ngit "di C,salkylamino" dung dé chi gdc c6 cong
thire -N(R,)-R, trong d6 mdi R, 1a C,_¢alkyl, c6 thé gidng hodc khac nhau, nhu duge dinh

nghia ¢ trén.

Nhu duge st dung ¢ day, thuat ngir "C;-C4 xycloalkyl" dung dé chi cac nhom
hydrocacbon don vong no ¢6 3-6 nguyén tir cacbon. Xycloalkyl ¢6 thé dung dé chi vong
cacboxyclic va nguoc lai, ngoai ra con dung dé chi sé nguyén tir cacbon ¢ mit. Néu
khéng c¢6 quy dinh khac, xycloalkyl ding dé chi cic nhém hydrocacbon vong c6 tir 3 dén
6 nguyén tir cacbon vong hodc tlr 3 dén 4 nguyén tir cacbon vong. Cac nhém hydrocacbon
don vong mau bao gém, nhung khong gidi han & xyclopropyl, xyclobutyl, xyclopentyl, va

xyclohexyl.

Nhu dugce st dung & day “C,-Cs alkylenyl oxit” ding d& chi gbc hydrocacbon
mach nhanh hodc khong phan nhanh chita nhém epoxy va cé tir 2 dén 6 nguyén tir
cacbon. Cac vi du dai dién bao gém etylenyl oxit, propylenyl oxit, butylenyl 1,2-oxit,

butylenyl 2,3-oxit, butylenyl 3,4-oxit, pentylenyl oxit, hexylenyl oxit, va twong tu.

Nhu dugc st duyng ¢ day, thudt ngit vong “azaxyclic” dung dé chi nhom
hydrocacbon don vong no hodc khong no cé 3 - 7 nguyén tt cacbon nhu duge xac dinh
cho “xycloalkyl”, trong d6 mot nguyén tir cacbon duge thay thé bang nguyén tir nito. N6
cling c6 thé duoc ding dé chi “azaxycloalkyl” hodc “aza hydrocacbon”. Néu khong c6
quy dinh khac, azaxycloalkyl ding dé chi cac nhom aza-hydrocacbon vong c6 tir 2 dén 6
nguyén ttr cacbon vong va mot nguyén ti nito, tir 2 dén 4 nguyén tir cacbon vong va mot
nguyén tir nito, hodc tir 2 &n 3 nguyén tir cacbon vong va mdt nguyén tir nito. Cac nhom
azaxyclic mau bao gém, nhung khong gi¢i han & aziridinyl, azetidinly, pyrolidinyl,

piperidinyl, azepanyl, dihydroazepinyl va tuong tu.
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Nhu duoc st dung ¢ day, thuat ngir “halogen” hodc “halo” dung dé chi flo, clo,
bromo, va iodo.

Nhu duogc str dung ¢ day, thuat ngir “mudi” hodc “cac mudi” dung dé chi mudi
cong axit hodc mubi cong bazo cua hop chét theo sang ché. “Céac mudi” bao gém cu thé 1a
“cac mudi duge dung”. Thuat ngit “cac mudi duoc dung” dung dé chi cac mudi ma gitr
hiéu qua va dic tinh sinh hoc cua cdc hop chat theo sang ché va, cic mubi ma thong
thuong khong mong mudn vé mit sinh hoc hodc khong mong muén khac. Trong nhiéu
truong hop, céc hop chét theo sang ché c6 kha ning tao thanh mubi axit va/hodc bazo nhd
su ¢O mat cua cac nhom amino va‘hodc carboxyl hodc cac nhém tuong tu khac.

Mudi cong axit dugc dung co thé dugc tao thanh béng cac axit vO co va axit hitu
co, vi dy, cac mudi coa axetat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, clorua/hydroclorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat, octadecanoat, oleat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat,
propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat va trifloaxetat.

Céc axit vo co ma mudi c6 ngudn gde tir d6 bao gdm, vi du, axit hydrocloric, axit
hydrobromic, axit sulfuric, axit nitric, axit phosphoric, va tuong tu.

Céc axit hitu co ma mudi cé ngudn gdc tir d6 bao gdm, vi duy, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric,
axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic,
axit toluensulfonic, axit sulfosalixylic, va tuong tu. Cac mubi cong bazo dugc dung co thé
duoc tao thanh béng cac bazo vo co va hitu co.

Céac bazo vo co ma mudi c¢6 ngudn gbc tir d6 bao gdm, vi du, cac mudi amoni va
cac kim loai thudc cot I dén XII bang tuan hoan cac nguyén té hoa hoc. Theo cac phuong
an nhét dinh, cac mubi co nguén géc tur natri, kali, amoni, canxi, magie, sét, bac, kém, va
déng; cac mudi dic biét phu hgp bao gém cac mudi cta amoni, Kali, natri, canxi va

magie.
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Cac bazo hitu co ma cac mudi co nguén géc tor do bao gém, vi du, amin bac mot,
bac hai va bac ba, cac amin thay thé bao gém cac amin thay thé ¢6 trong tu nhié€n, cac
amin vong, cac nhya trao ddi ion bazo, va twong ty. Cac amin nhat dinh bao gdm
isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin
va trometamin.

Cac mudi duge dung theo sang ché c6 thé duoc téng hop tir géc bazo hoac axit,
bang cac phwong phap héa hoc thong thudng. Thong thudng, cac mudi ndy c6 thé duge
diéu ché biang cach cho cic dang axit tu do cia cac hop chit nay phan ung véi lugng ty
lugng ctua bazo thich hgp (nhu Na, Ca, Mg, hoac K hydroxit, cacbonat, bicacbonat hodc
tuong tu), hodc bang cach cho dang bazo ty do ciia cac hop chit nay phan tmg voi luong
ty luong cta axit thich hop. Cac phin Gng nay thong thuong duoc tién hanh trong nuée
hodc trong dung mdi hitu co, hodc trong hén hop ctia nu6e va dung méi hitu co. Théng
thuong, st dung cidc moéi truong khong chira nudc nhu ete, etyl axetat, etanol,
isopropanol, hodc axetonitril 1a dugc mong mudn, méi truong d6 c¢6 thé tién hanh duoc.
Danh sich cic mudi cong thich hop c6 thé duge tim thdy, vi du, trong “Remington's
Pharmaceutical Sciences”, 20th ed., Mack Publishing Company, Easton, Pa., (1985); va
trong “Handbook of Pharmaceutical Salts: Properties, Selection, and Use” boi Stahl va
Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Bit ky cong thirc nao duoc dwa ra & day cling ding dé chi cac dang khong duoc
danh diu ciing nhu cdc dang duge danh diu dong vi cta cac hop chit. Cac hop chat duogce
danh ddu dong vi c6 cdu trac duge mé ta biang cic cong thic duge dua ra & day ngoai tru
cong thirc ma mot hoic nhiéu nguyén tir bi thay thé bing nguyén tir c6 nguyén tt khéi
hodc sb khdi dugc chon. Céac vi du vé déng vi ma c6 thé dugce két hop vao céc hgp chét
theo séng ché bao gém cac d@)ng vi cua hydro, cacbon, nito, oxy, phospho, flo, va clo,
chang han nhu lan luot 13 °H, *H, ''C, °C, "C, "N, 'F *'p, ¥p, g, 35Cl, 1. Sang ché
bao gém cac hogp chit duge danh diu déng vi khac nhau nhu dugce xac dinh & day, vi du
cac hop chit ma tao thanh déng vi phéng xa, chéng han nhu *H va *C, hodc cac hop chét
ma tao thanh cac dong vi khong phéng xa, chiang han nhu 1a *H va *C. Cac hop chat dugc
danh diu dong vi dang nay hiru dung trong cac nghién ctru trao dbi chat (voi C), cac

nghién ctru dong hoc phan tng (vdi, vi du ’H hoic 3H), k¥ thuat do hoac tao anh, chéng
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han nhu chup cit 16p bang birc xa positron (positron emission tomography-PET) hoic
chup cét 16p bang birc xa don photon (single-photon emission computed tomography-
SPECT) bao gom céc thir nghiém phan tan mé chit hodc thude, hodc trong didu tri phong
xa cho bénh nhan. Cu thé, '°F hodc hop chat dugc danh diu c6 thé dic biét duge mong
mudn cho nghién ctiru PET hoic SPECT. Céc hop chét dwoc danh ddu ddng vi c¢6 cong
thirc (I) c6 thé duoc didu ché theo cach thong thuong bing cac k§ thuat thong thuong da
biét voi ngudi c6 hiéu biét trung binh trong linh vuc nay hodc bing cac quy trinh twong tu
dugc mo ta trong phan Vi du va Diéu ché di kém sir dung chét thir danh déu ddng vi thich
hop thay cho chét thir khong dugc danh dau duge dung trude day.

Ngoai ra, phﬁn ttr thé co déng vi nang hon, cu thé 1a doteri (thre 1a, ’H hodc D) co
thé tao ra cac loi ich diéu tri bénh nhat dinh tao ra tir tinh 6n dinh chuyén hoa cao hon, vi
du tang chu ki ban thai in vivo hodc giam yéu cau lidu lugng hoac cai thién chi s6 diéu tri
bénh. Hiéu ring 14, doteri trong ngir canh nay dung duoc xem nhu 1a phan tir thé cta hop
chét ¢6 cong thirc (I). Nong do ctia ddng vi ning hon nay, cu thé 1a doteri, c6 thé duoc
xé4c dinh bang yéu té 1am gidu déng vi. Thuit ngit "yéu té lam gidu ddng vi" nhu duge st
dung & ddy nghia la ty 18 giita d6 giau dong vi va do gidu tu nhién cia ddng vi cu thé. Néu
phan tir thé trong hop chat theo sang ché dwoc ky hiéu doteri, hop chit nay c6 yéu t6 lam
giau dong vi cho mdi nguyén tir doteri duge thiét ké it nhat 1a 3500 (52,5% két hop doteri
& mdi nguyén tir doteri duge thiét k&), it nhat 4000 (60% két hop doteri), it nhét 4500
(67,5% két hop doteri), it nhat 5000 (75% két hop doteri), it nhat 5500 (82,5% két hop
doteri), it nhat 6000 (90% két hop doteri), it nhét 6333,3 (95% két hop doteri), it nhét
6466,7 (97% két hop doteri), it nhit 6600 (99% két hop doteri), hodc it nhit 6633,3
(99,5% két hop doteri).

Solvat dugc dung theo sang ché bao gdm cac solvat ma trong do dung mai két tinh
¢6 thé duge thé ddng vi, vi du, D,0, d¢-axeton, dg-dMSO.

Céc hop chat theo sang ché, tirc 1a cac hop chét c6 cong thie (I) ma chira cac nhoém
¢6 kha ning hoat dong nhu cac phan tir cho va/hodc phan tir nhan déi véi lién két hydro
¢6 thé ¢6 kha ning tao thanh dong tinh thé véi cac dang ddng tinh thé thich hop. Cac ddng
tinh thé nay c6 thé duoc didu ché tir cic hop chit c6 cong thirc (I) bing cac quy trinh tao

thanh ddng tinh thé da biét. Cac quy trinh nay bao gdm xay, gia nhiét, ddng thing hoa,
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dong néng chay hoic tiép xic trong dung dich cac hop chét c6 cong thire (1) véi cac dang
dong tinh thé nay trong didu kién két tinh va phén 14p dong tinh thé theo d6 duogc tao
thanh. Cac ddng tinh thé truéc phi hop bao gdm cac ddng tinh thé duge mé ta trong WO
2004/078163. Do d6, sang ché con d& xuét cac dong tinh thé chira hop chét c6 cong thire
D.

Nhu duoc st dung & ddy, thuat ngit "chat mang duoc dung" bao gdm bat ky va tat
cd dung moi, moéi tredng phan tan, chit bao, chét hoat dong vé mat, chit chéng oxi hoa,
chét bao quan (vi du, chat khang khuén, chit khang ndm), chét dang trwong, chét tri hodn
hép thu, mudi, chit bao quan, chit dn dinh duoc chit, chét gén két, ta duoc, chit phan ra,
chit 1am tron, chit tao ngot, chéit tao mui, thudc nhudm, va tuong tu va cac duogc phém
két hop ciia chung, nhu di biét dbi voi ngudi c6 hiéu biét trung binh trong linh vuc nay
(xem, vi dy, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing Company,
1990, pp. 1289- 1329). Ngoai trir truong hop 14 chit mang thong thudng bt ky khong
phtt hop v6i thanh phan hoat tinh, viéc str dung chung trong dwoc phim hodc duge pham

tri bénh duogc can nhac.

Thuét ngit "lugng c6 hiéu qua tri bénh" clia hgp chit theo sang ché dung dé chi
luong hop chat theo sang ché ma dem lai phan tng sinh hoc hodc y hoc cta déi tuong vi
du, giam hoac tc ché hoat tinh enzym hodac protein, hodc cai thién cac triéu chung, lam
nhe tinh trang, lam cham hoéc tri hoan tién trinh bénh, hodc ngtra bénh, v.v. Theo mot
phuong 4n khong gidi han, thuat ngit “lugng c6 hidu qua tri bénh” dung dé chi luong hop
chét theo sang ché ma, dbi tuong dugce cho dung, cé hi¢u qua véi (1) it nhét lam nhe, wc
ché, ngan ngura va’hoac cai thi€én mot phﬁn tinh trang, hoac r6i loan hodc bénh (1) gay ra
béi Btk, hodc (ii) ¢ lién quan dén hoat tinh Btk, hodc (iii) ddc trung boi hoat tinh (binh
thuong hay bt thuong) ciia Btk; hodc (2) giam hoic e ché hoat tinh cua Btk; hodc 3)
gidm hodc trc ché sy biéu hién cta Btk. Theo phuong an gidi han khac, thudt nglr “lugng
c6 hi€u qua tri bénh” dung dé chi luong hop chét theo sang ché ma, khi duge dung vao té
bao, hodc mo, hodc nguyén liéu sinh hoc khong phai t€ bao, hodc moi truong, co6 hiéu qua
voi it nhét giam hodc uc ché mot phﬁn hoat tinh cua Btk; hodc giam hoac uc ché su biéu

hién Btk mét phan hodc hoan toan.
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Nhu dugce sir dung & ddy, thudt ngit “ddi twong” dung dé chi dong vat. Thong
thuong, dong vat nay 1a dong vat c6 vi. Bdi tuong ciing dung dé chi vi du, linh truong (vi
dy, nguoi, nam hodc nit), bo, ctru, dé, ngua, chd, méo, thd, chudt, chudt nhit, c4, chim va
twong tw. Theo cac phuong an nhét dinh, ddi twong 1a linh trudng. Theo cac phuong an

khéc, doi tugng la nguoi.

Nhu duoc str dung ¢ day, thuat ngit “ic che”, "su e ché" hodc “viéc wc che” dung
dé chi su giam hodc ngédn chan tinh trang, tri€u ching hodc rdi loan hodc bénh, hoic bénh

c6 lién quan, hogc giam dang ké hoat tinh co ban cta hoat tinh sinh hoc hodc quy trinh.

Nhu duge stir dung & day, thuat ngi “didu tri”, “viée diéu tri" hodc "su diéu tri" cla
bénh hoic rdi loan bét ky dé cap trong mot phuong an, dé cai thién bénh hodc rdi loan
(tire 13, 1am chdm hodc lam ngimg hodc giam su phat trién cua bénh hodc it nhat mot
trong s6 cac triéu ching 1am sang ctia n6). Theo phuong an khac “diéu tri”, "viéc didu tri"
hodc "su diéu tri" dung dé chi viéc 1am nhe hodc cai thién it nhat mot trong thong s6 vat
Iy bao gdm céc thong s ma bénh nhan c6 thé khong nhan thay r5. Theo phuong 4n khac,
“diéu tri”, "viéc didu tri" hodc "sy didu tri" ding dé chi viéc diéu bién bénh hoic réi loan,
vé mit vat 1y, (vi du, su 6n dinh ctia triéu ching o rét), hodc sinh 1y, (vi du, sw én dinh
cua thong sb vat 1y), hodc ca hai. Theo phuong an khéc, “didu tri”, "viéc didu tri" hoac "su
diéu tri" dung dé chi ngan ngua hodc tri hoan su tan cong hodc su phat trién hodc tién

trinh ctia bénh hoac roi loan.

Nhu dugc sir dung & day, doi tugng “can thiet” di€u tri néu doi twong nay c6 loi vé

mat sinh hoc, y hoc hodc trong chét luong cude séng tir su diéu tri nay.

Nhu duogce st dung & diy, cac thuét ngit s6 it va cac thuét nglt trong tu dugc dung
trong ngit canh cta sang ché (dic biét 1a trong ngit canh cia yéu cau bao ho) dugc hiéu 1a
bao gdm ca sd it va s6 nhidu néu khong c6 quy dinh khac & day hodc gdy mau thuin rd

rang v&i ngit canh.

Tt ca cac phwong phap duge mé ta & day c6 thé duge tién hanh theo trinh tu thich

hop bat ky néu khéng c6 quy dinh khac & ddy hodc mau thuin rd rang voi ngit canh. Viéce
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str dung vi du bat ky va tit ca vi du, hodc tir ngit vi du (vi du “ching han nhu”) duoc dua
ra & didy nham muc dich minh hoa rd hon sang ché va khong dit ra gi6i han vé pham vi

sang ché néu khong dugc yéu cau.

Nguyén tir khong ddi xtmg bit ky (vi du, cacbon hodc tuong tu) cia hop chat theo
sang ché ¢6 thé c¢6 mit & trong raxemic hodc duge 1am giau vé dong phén d6i anh, vi du
céu hinh (R)-, (S)- hoic (R,S)-. Theo cic phuong an nhét dinh, mdi nguyén tir khong déi
xtng c6 it nhat 50% lugng du chit déng phan déi anh, it nhat 60% lugng du chat dong
phan déi anh, it nhit 70% luong du chit ddng phan dbi anh, it nhit 80% luong du chit
dong phan dbi anh, it nhat 90% lugng du chit ddng phan dbi anh, it nhit 95% luong du
chat dong phan d6i anh, hodc it nhat 99% legng du chét ddng phan ddi anh trong cAu hinh
(R)- hoic (S)-. Cac phén tir thé & cac nguyén tir ¢ céc lién két d6i khong no c6 thé, néu

¢6 thé, c6 mit & dang cis- (Z)- hodc trans- (E)-.

Theo do, nhu duge st dung & day hop chét theo sang ché c6 thé & dang ctia mot
trong s déng phan, ddng phan quay, ddng phan atropi, chit hd bién thich hop hoic hén
hop ctia chung, vi dy, la ddng phéan, dong phan khong ddi quang, dong phéan quang hoc
(thé ddi quang), raxemat hinh hoc (cis hodc trans) vé co ban 1a tinh khiét hodc hdn hop

cua chung.

Hoén hop céc chét déng phan duogc tao thanh bat ky co thé duoc tach trén co s& su
khéc biét héa 1y clia cac thanh phan, thanh cac dong phan, ddng phan khong ddi quang,
raxemat quang hoc hodc hinh hoc tinh khiét hodc vé co ban 14 tinh khiét vi du, bing qué

trinh sic ky va/hodc qué trinh két tinh phan doan.

Céc raxemat tao thanh bit ky ctia sin phdm cudi ciing hodc chét trung gian c6 thé
dugc phan gidi thanh cac thé déi quang quang hoc bing cac phuong phap da biét, vi du,
bang cach phan tach cac mudi dong phan khong dbi quang cta né, thu dugc bang axit
ho#c bazo ¢6 hoat tinh quang hoc, va giai phéng hop chét axit hoic bazo ¢6 hoat tinh
quang hoc. Cu thé 13, do d6 gbc bazo co thé dugc ding dé phan giai cac hop chét theo
sang ché thanh cac thé dbi quang quang hoc ctia chung, vi dy, bang két tinh phan doan

mudi duoc tao thanh béng axit c6 hoat tinh quang hoc, vi du, axit tartaric, axit dibenzoyl
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tartaric, axit diaxetyl tartaric, axit di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic
hoc axit camphor-10-sulfonic. Cac san phdm raxemic ciing c6 thé duge hoa tan bang sic
ky khong d6i xing, vi du, sic ky léng cao 4p (high pressure liquid chromatography-
HPLC) st dung hép thu khong d6i xtng.

Ngodi ra, cdc hop chit theo sang ché, bao gdm mudi ctia chung, cling ¢6 thé chta &
trong hydrat cua ching, hodc bao gém cac dung méi khac dugc diung dé két tinh chuing.
Cac hop chét theo sang ché c6 thé vén 1a solvat hoac br?lng thiét ké tao thanh cac solvat
v6i dung méi dugc dung (chira nuée); do d6, dinh ring sang ché gdm ca dang duogc solvat
hoa va dang khong dugce solvat hoa. Thuét ngit "solvat" ding dé chi phirc hé phan tir cia
hop chat theo séang ché (bao gdm céc mudi duge dung cuia nd) véi mot hodc nhidu phan tir
dung mo6i. Cac phan tir dung moi 1a céc phan tor ma thong thuong dugce st dung trong linh
vuc dugc pham, ma di duoc biét dén 12 vo hai voi ngudi nhan, vi du, nude, etanol, va

tuong tu. Thuat ngit "hydrat" ding dé chi phirc hé ma phén tir dung moi 1a nuéc.

Céc hop chat theo sang che, bao gom cac muodi, hydrat va solvat clia nd, cé thé von

1a hodc bang thiét ké tao thanh cac dang da hinh.

Theo khia canh khéc, sang ché dé& xuit duoc phdm bao gdm hop chét theo sang ché
va chit mang duoc dung. Dugc phdm c6 thé duge bao ché cho cach dung cy thé ching
han nhu dung qua duong miéng, dung qua duong ngoai tiéu hoa, va dung qua dudng rudt,
v.v. Ngoai ra, cac dugc pham theo sang ché c6 thé duge bao ché & dang ran (bao gdm
nhung khong gidi han ¢ vién nang, vién nén, vién nén tron, dang hat, dang bot hoidc thude
dan), hoic & dang 1éng (bao gdm nhung khéng gi6i han & cac dung dich, huyén phu hodc
nhii twong). Cac duge phim c6 thé trai qua cac qua trinh dugc thong thuong ching han
nhu khir tring va/hodc c6 thé chira cac chit pha lodng, chét 1am tron hodc chit dém tro
thong thuong, ciing nhu cac ta duoc, chéng han nhu chét bao quan, chéit 6n dinh, chét lam

udt, chat nhii hoa va chat dém, v.v.

Thong thuong, dwgc phim & dang vién nén hodc vién nang gelatin chtra thanh

phan hoat tinh cling v&i
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a) chét pha loang, vi du, lactoza, dextrozo, sucrozo, manitol, sorbitol, xenlulozo

va/hodc glyxin;

b) chat lam tron, vi dy, silic oxit, bdt talc, axit stearic, mudi magie hodc canxi cua

né va’hodc polyetyleneglycol; d6i v&i vién nén ciing nhu vy

c) chét gén két, vi du, magie nhom silicat, hd tinh bét, gelatin, tragacanth,
metylxenlulozo, natri carboxymetylxenlulozo va/hodc polyvinylpyrolidon; néu can

thiét

d) chat gay ra, vi du, tinh bdt, agar, axit alginic hodc mudi natri ctia nd, hodc hon

hop sui bot; va/hodc
e) chét hép thu, chat tao mau, chit tao huong vi va chét tao ngot.

Vién nén c6 thé duge bao mang hoic bao tan trong rudt theo cac phwong phap da

biét trong linh vuc nay.

Duoc pham phi hgp d& ding qua duong miéng bao gém lugng cé hiéu qua hop
chét theo sang ché & dang vién nén, vién ngam, huyén phu chira dau hodc nuéc, bot phan
tan hodc dang hat, nhii trong, vién nang ciing hodc vién nang mém, hodc dang siro hoac
con ngot. Cac duoc phdm duoc du dinh ding qua dudng miéng duoc diéu ché theo
phuong phap bat ky trong linh vure nay dé san suit duge phidm va duoc phdm nay c6 thé
chira mét hozic nhiéu chat duge chon tir nhém bao gém chét tao ngot, chit tao mui vi, chat
tao mau va chat bao quan dé tao ra cac ché phdm bit mit va d& udng. Vién nén c6 thé
chtra thanh phan hoat tinh trong hdn hop véi ta duoc duge dung khéng doéc ma phd hop
dé san xuét vién nén. Céc ta dugc nay la, vi du, chét pha loang tro, chéng han nhu canxi
cacbonat, natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; chét tao hat va chét
gdy ra, vi duy, tinh bdt ngod, hodc axit alginic; chit gén két, vi du, tinh bot, gelatin hodc
acaxia; hodc chit lam tron, vi du magie stearat, axit stearic hodc bt talc. Vién nén khong
duoc bao hodc dugce bao béng cac k¥ thuat da biét dé tri hodn su phan huy va hép thu
trong duong tiéu héa va do d6 cung cip tac dong kéo dai trong thoi gian dai. Vi du,

nguyén liéu tri hodn thoi gian chang han nhu glyxeryl monostearat hodc glyxeryl distearat
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¢6 thé dugc dung. Dugc phim ding qua dudng miéng c6 thé c6 mat & dang vién nang
gelatin ctmg trong d6 thanh phan hoat tinh dwoc tron v6i chat pha lodng rin tro, vi du,
canxi cacbonat, canxi phosphat hodc kaolin, hodc 1a vién nang gelatin mém trong do
thanh phﬁn hoat tinh dwoc tron véi nude hodc dung méi dau, vi du, dau lac, parafin 16ng

hoac dau 6liu.

Duoc pham c6 thé tiém nhét dinh 1 dung dich hodc huyén phti ding truong chta
nude, va thude dan duoge bao ché thuén loi tir nhil twong hoic huyén phu béo. Cac duoc
pham nay c6 thé dugc khir tring va/hodc chira cac ta duoc, chang han nhu chét bao quan,
chit 6n dinh, chét 1am w6t hodc chét tao nhii tuong, chét trg xuc tac dung dich, mudi dé
didu hoa 4p sudt thim thu va/hodc chét dém. Ngoai ra, ching ciing c¢6 thé chua cac chit
c6 tac dung tri bénh. Cac dugc pham nay duge didu ché 1an luot theo cac phuong phap
trn, tao hat hodc bao thong thuong, va chira khoang 0,1-75%, hodc chtra khoang 1-50%
thanh phan hoat tinh.

Duogc pham phu hop véi ding qua da chira lugng c6 hidu qua cua hop chit theo
sang ché v&i chdt mang pht hop. Cac chét mang phu hop véi viée van chuyén qua da bao
gém cac dung moi duoc dung c6 thé hép thu dé van chuyén hd tro qua da vat chu. Vi du,
thiét bi van chuyén qua da & dang bang bao gdm thanh phdn 16t, thiét bi nay chtra hop
chét tiiy chon véi chét mang, tity chon hang rao kiém soat tdc d6 dé van chuyén hop cht
qua da vat chi & téc d6 duge kiém soéat va duge xéac dinh trudce qua khodng thoi gian kéo

dai, va cac thiét bi dé bao vé thiét bj qua da.

Duoc pham phut hgp dé dung tai chd, vi du, cho da va mét, bao gdm dung dich
chira nudc, huyén phu, thudc m&, kem, gel hoac ché phém phun, vi du, dé van chuyén
bang sol khi hodc twong tw. Cac hé van chuyén tai chd ndy s& thich hop cu thé dé dung
v6i da, vi du, dé diéu tri ung thu da, vi dy, dé su dung phong ngira trong kem chdng néng,
thudc xtrc ngoai da, thude phun va tuong tw. Do do, ching pht hop cu thé véi sir dung tai
chd, bao gdm my pham, ché phdm da biét trong linh vuc ndy. Cac dugc pham nay cé thé
chita cac chét hoa tan, chit én dinh, chét tdng cudng uu truong, chat dém va chét bao

quan.
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Nhu duoc st dung & ddy, viée dung tai chd cling ¢ thé di lién véi viéc x0ng hodc
dung qua dudng miii. Ching c¢6 thé duoc van chuyén thudn tién & dang bot kho (hodc 1a
mot minh, dang hdn hop, vi du hdn hop kho véi lactoza, hodc 1a hat thanh phan hdn hop,
vi du véi1 phospholipit) tir dung cu x6ng bt khd hodc cd6 miat & dang bui sol khi tir dung
cu chtra dugce nén ap suat, bom, phun, binh xit hodc may x6ng, c6 hodc khong co st dung

chét day phu hop.

Sang ché con dé xuat duoc phdm khan va dang liéu bao gdm cac hop chét theo
sang ché 1am thanh phan hoat tinh, vi nudc c¢6 thé tao diéu kién thudn loi dé phan giai cac

hop chat nhit dinh.

Dugc pham khan va céc dang lidu theo sang ché c6 thé dwoc bao ché bing cach st
dung do am thip hodc khan chira cac thanh phan va dé im thip hodc didu kién do 4m
thap. Dugc pham khan c6 thé duoc bao ché va luu trir dé trang thai khan tw nhién cta nd
duge duy tri. Theo d6, duge pham khan duoc déng gbi bing cach sir dung céc nguyén lidu
da biét dé ngin ngira tiép xiic v6i nude dé chiing c6 thé & trong bd dung cu ¢6 cong thic
phtt hop. Céc vi du vé bao géi phi hop bao gdm, nhung khéng gidi han & cac tAm kim
loai, tim nhya dugc han kin, dung cu chira liéu don vi (vi du, lo nhé), vi dung thudc, va vi

XE.

Sang ché con d& xuit dugc phém va dang 1iéu ma bao gém mot hodc nhiéu chit ma
giam toc d§ bang hop chét theo sang ché lam thanh phan hoat tinh s& gy phan huy. Céc
chat nay, duoc dé cap dén ¢ day la “chat én dinh”, bao gém, nhung khong gidi han & chét

chong oxi héa chang han nhu axit ascorbic, chat d€m pH, hoac chat d&ém muodi, v.v.

Céc hop chét c6 cong thtrc I ¢ dang tu do hodc ¢ dang mudi, biéu hién cac dac tinh
duge c6 gia tri, vi du cac dic tinh diéu bién Btk, vi du nhu duoc chi ra bang cac thi
nghiém in vitro va in vivo nhu duoc dé xuit ¢ phan tiép theo va do d6 duogc chi dinh dé
diéu tri.

Hi¢u qua
Céc hop chat theo sang ché c6 thé hitu dung trong diéu tri chi dinh dwoc chon tir:

cac roi loan ty mién, cac bénh viém, bénh di ing, bénh veé duong hd hap, chang han nhu
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hen suyén va bénh phéi tic ngh&n man tinh (COPD), hién tuong thai ghép; cac bénh trong
d6 san xuét khang thé, sy biéu hién khang nguyén, su san xuét xytokin hodc su phéat sinh
cic co quan bach huyét bét thuong hodc khéng mong mudn; bao gbém viém khép dang
thip, bénh viém khdp thiéu nién tu phat thé hé thdng (systemic onset juvenile 1diopathic
arthritis-SOJIA), bénh gut, pemphigus thé thong thuong, xuat huyét giam tiéu cau tu phat,
luput ban do hé théng, da xo cting, bénh nhugc co, hdi chiing Sjégren, thiéu méau huyét
tan ty mién, viém mach lién quan dén khang thé khang té bao chét bach ciu da nhan trung
tinh (anti-neutrophil cytoplasmic antibodies-ANCA), chtmg dong globulin, ban xuét
huyét giam tiéu cau huyét khdi, mé day v6 cin man tinh, di ng (bénh viém da co dia,
viém da tiép xuc, viém miii di irng), xo vira dong mach, tiéu duong loai 1, tiéu dudng loai
2, bénh viém rudt, viém loét dai trang, bénh Crohn, viém tuy, viém cau than, hoi chirng
Goodpasture, viém tuyén giap Hashimoto, bénh Grave, hién tuong thai ghép qua trung
gian khang thé (antibody-mediated transplant rejection-AMR), bénh manh ghép chéng lai
vat chu, hién tugng thai ghép siéu cip, cdp tinh va man tinh qua trung gian té bao B; réi
loan huyét khéi tinh mach, nhdi méau co tim, dau thit nguc, dot quy, r6i loan dudng rudt,
nghé&n mach phéi; cac bénh ung thu do su tao mau bao gém, nhung khong gidi han da u
tiy; bach cau; bach ciu tdy xuong cép tinh; bach cau tily xuong man tinh; bach cau
lympho; ung thu bach ciu dang tiy; u lympho khéng Hodgkin; u lympho; da hong cau
nguyén phat; ting tiéu cu ban chit; xo tity nguyén phét véi di san tuy xuong; va bénh

Waldenstroem.

Theo phuong 4n khéc, cac hop chit theo sang ché co thé hitu dung trong diéu tri
céc r6i loan ty mién, cac bénh viém, bénh di ing, bénh vé duong ho hép, chﬁng han nhu
hen suyén va bénh phdi tic nghén man tinh (COPD), hién tuong thai ghép, cac bénh ung

thu vi du do su tao mau va cac khoi u ran.

Theo phuong 4n khéc, cac hop chit theo sang ché co thé hitu dung trong diéu tri
cac bénh ung thu do sy tao mau bao gém, nhung khéng gi¢i han & da u tiy; bach cau ac
tinh; bach ciu tiy xwong cép tinh; bach cdu tiy xwong man tinh; bach ciu lympho; ung

thu bach cdu dang tiy; u lympho khong Hodgkin; u lympho; da hong ciu nguyén phat;
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ting tiéu cdu ban chat; xo tuy nguyén phat vdi di san tiy xuong; va/hodc bénh

Waldenstroem.

Theo phuong 4n khic, cic hop chét theo sang ché c¢6 thé hiru dung trong diéu trj
mé day vO cdn man tinh, di itng (bénh viém da co dia, viém da tiép xuc, viém mii di Gng),
x0 vita dong mach, tiéu duong loai 1, tiéu dudng loai 2, bénh viém rudt, viém loét dai
trang, bénh Crohn, viém tuy, viém ciu than, héi ching Goodpasture, viém tuyén giap

Hashimoto, va/hoac bénh Grave.

Céc phuong phép téng hop Amino-pyrimidin

Céc chat theo sang ché, tirc 1a cac hop chét theo dinh nghia c¢6 cong thirc (1), c6 thé
duge diéu ché bang chudi phan tng bao gdm alkyl hoa 4-amino-6-clo-pyrimidin-5-ol 1
v6i alkyl halogenua 2 sir dung bazo thich hop, gin két Suzuki vdi este boronic st dung
chit xtic tic paladi thich hop, ching han nhu bis(triphenylphosphin)-paladi(IT) diclorua,
khir bao vé bang cach str dung axit thich hop, chang han nhu TFA hodc HCL, sau d6 1a su
hinh thanh amit cia mudi amoni hodic amin tu do véi axit bang cach str dung chét thir gin
két thich hop, ching han nhu T3P, va bazo thich hop, chiang han nhu DIPEA, hodc véi
axit clorua bang cach sir dung axit thich hop, ching han nhu DIPEA, nhu duoc thé hién
trong so do dudi day:

So dd 1:
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Ngoai ra, cic hgp chét theo sang ché c6 thé duge diéu ché bang chudi phan tng
thay thé (dugc thé hién dudi ddy) gdm cac bude cho amino hydroxypyrimidin 1phan ing
v6i hop chét hydroxyl amino-alkyl 2° trong phan tng Mitsunobu dé tao ra chét trung gian
3, sau d6 chit trung gian 3 nay dugc phan ing qua gin két Suzuki dé tao thanh chét trung
gian 5, sau do chét trung gian 5 nay duoc khir bao vé dé tao thanh chit trung gian 6, sau
d6 chét trung gian 6 dugc amit hoa véi axit hodc axit clorua dé tao thanh san phém cudi

cing 7 nhu da dugc mo ta trong so do .
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Phan thuc nghiém
Céc tir viét tat:

BISPIN: Bis(pinacolato)diboron

Boc t-butyloxycacbonyl
DCE: Dicloetan

DCM: Diclometan

DIAD: Diisopropyl azodicarboxylat
DIPEA.: N-diisopropyletylamin
DME: 1,2-dimetoxyetan
DMEF: N,N-dimetylformamit
DMSO: Dimetyl sulfoxit
EtOAc: Etyl axetat

EtOH: Etanol

hr: Gio

M: Mol

MeOH: Metanol

min: Phut

NaHMDS: Natri bis(trimetylsilyl)amit

rt: Thoi gian hoi luu

RT: Nhiét d§ phong

SFC: Séc ky 1ong siéu t¢i han
Smopex-301:Triphenylphosphin dugc gin polyme
SPE: Chiét pha rin

TBAF: Tetrabutylamoni florua
TBDPS: tert-butyldiphylsilyl
TBHP: tert-butyl hydroperoxit
TBME: tert-butyl metyl ete
TEA: Trietylamin

TFA: axit trifloaxetic
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THEF: Tetrahydrofuran
T3P: anhydrit propylphosphonic
XPhos: 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl

Quang ph6 'H NMR duoc ghi lai trén may quang phd Bruker 400 MHz NMR. Cac
dinh quan trong dwogc 14p bang theo thir tu: d0 bdi (s, dinh don (singlet); d, dinh doi
(doublet); t, dinh ba (triplet); q, dinh t&r (quartet); m, dinh da (multiplet); br, rong (broad);
v, (nhiéu) very) va sb proton. Quang phd ion héa phun dién tr (Electron Spray lonization
- ESI) duoc ghi lai bing mdy quang phd Waters Acquity SQD. Céc két qua quang phd
khéi dugc bao céo 1a ty 16 khéi luong trén dién tich.

Phuong phap UPLC-MS:

Thiét bi Waters Acquity UPLC dugc trang bi bd dd PDA, may do quang phd khdi
Waters Acquity SQD va cot Waters Acquity HSS T3 1,8um 2,1 x 50mm. Viéc do dinh
duge bao céo & toan bo dai quét 210 - 450nM. Céc két qua quang phd khdi duoc béo céo
1a ty 18 khdi lugng trén dién tich.

Dung moi rtra gidi A: Nude + axit formic 0,05% + amoni axetat 3,75mM .
Dung moi rua gidi B: Axetonitril + axit formic 0,04% .

Luu luong: ImL/min

Gradien:

Thoti gian % A (Dung % B (Dung

[min] moi rua giai moi rua giai
A) B)

0,00 95 5

1,40 2 98

1,80 2 98

1,90 95 5

2,00 95 5
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Tét ca chit thir, nguyén lidu khoi dau va chit trung gian dugce st dung trong cac vi
du nay 14 sin c6 tir cAc ngudn thwong mai hodc didu ché d& dang bang cac phuong phap
da biét voi nguoi 6 hiéu biét trung binh trong linh vuc nay.

Téng hop cac hop chit aminopyrimidin

Céc chat theo sang ché c6 thé dugc didu ché bang chudi phan tng bao gom akyl
héa 4-amino-6-clopyrimidin-5-ol (1) véi alkyl halogenua (2) st dung bazo thich hop, gén
két Suzuki véi este boronic (4) st dung chat xuc tac paladi thich hop, ching han nhu
bis(triphenylphosphin)paladi(IT) diclorua, khir bao vé bang cich sir dung axit thich hop,
chang han nhu TFA hodc HCI tao thanh chat trung gian 6, chat trung gian nay phén tmg
vé6i axit hodc axit clorua thich hop sir dung chét thir gan két thich hop, chang han nhu
T3P, va bazo thich hop, chéng han nhu DIPEA, hoic trong truong hgp axit clorua su
dung bazo, chéng han nhu DIPEA, dé thu dugc hop chét 7, tic 1a hop chét theo sang ché,
nhu dugc thé hién trong bang so dd :

So dd 1:
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Vi du thwre hién sang ché
Vidu 1

N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-

0
F NH F

0o
NTX
&, =R

xyclopropyl-2-flobenzamit

NH,

(1) tert-butyl 3-((4-amino-6-clopyrimidin-5-yl)oxy)azetidin-1-carboxylat, INT 1

Thém 4-amino-6-clopyrimidin-5-ol (2,00g, 13,74mmol) sau d6 1a kali cacbonat
(5,70g, 41,24mmol) vao dung dich N-Boc-3-iodoazetidin (6,84g, 24,16mmol) trong DMF
(37mL). Khuiy hén hop phan ting & 100°C trong 16 gid. Pha lodng hdn hop véi EtOAc
va rira bang dung dich natri hydro cacbonat chira nuéc bdo hoa. Chiét lai 16p chura nude
bang EtOAc. Rira cic 16p hiru co gom duoc bing nude (2x) va nude mubi (2x), lam kho
qua magie sulfat, loc va co dic. Lam khé phan thé trong chan khéng trong 30min. Tinh
ché phan cin bang sic ky nhanh (gradien DCM/MeOH, 0-5%). Nghién nhé phin cin
phan lap duogc bﬁng xyclohexan. Loc chit rdn mau tréng nhat tao thanh ra, rira bﬁng
xyclohexan, 1am kh trong chian khong dé thu dwgc hop chit tiéu dé INT 1 dang chit rin
mau tring nhat.

UPLC-MS: MS (ESD): [M+H]" 301,0, rt = 0,83min. '"H NMR (DMSO-d,): & (ppm)
7,98 (s, 1H), 7,34 (br s, 2H), 4,93-4,70 (m, 1H), 4,23-3,95 (m, 4H), 1,39 (s, 9H).

(2)  2-(5-flo-2-metyl-3-nitrophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan, INT 2
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Thém BISPIN (8,14g, 32,05mmol) sau d6 la kali axetat (7,34g, 74,79mmol) vao
hon hop 1-bromo-5-flo-2-metyl-3-nitro-benzen (5,0g, 21,37mmol) va
bis(diphenylphosphino)feroxendiclopaladi(II) (0,78g, 1,06mmol) trong dioxan (200mL).
Khuay hén hop phan tng & 100°C trong 6 gio. Sau khi 1am mat, pha lodng hén hop mau
nau nhat bang nude (200mL) va chiét bang EtOAc. Rira 16p hitu co bing dung dich natri
hydro cacbonat chira nudc bao hoa va nude mudi (2x), lam khé qua natri sulfat, loc va ¢d
dic. Tinh ché phan cin bang sic ky nhanh (silic oxit; xyclohexan/EtOAc 9:1) dé thu duge
INT 2 dang dau mau vang.

'H NMR (DMSO-dg): & (ppm) 7,79 (d, 1H), 7,55 (d, 1H), 2,48 (s, 3H), 1,31 (s,
12H).

3) 5-flo-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin, INT 3

F\I:;j:THZ

Thém Pd/C 10% (4,0g) vao dung dich INT 2 (12,4g, 44,1mmol) trong EtOAc
(300mL). Hydro héa hén hop phan ting & nhiét d6 phong va ap suat thong thudng trong
18 gid. Loc hon hop qua Kieselgur (Supelco) va ¢6 dic dich loc. Tinh ché phan cin bang
sic ky nhanh (silic oxit, EtOAc) dé thu dwoc INT 3 dang chét rén mau be.
MS (ESI): 252,2 [M+H]", '"H NMR (DMSO-d¢): & (ppm) 6,52-6,46 (m, 2H), 5,13 (br s,
2H), 2,17 (s, 3H), 1,29 (s, 12H).
(4)  Metyl 4-xyclopropyl-2-flobenzoat, INT 4
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Khtr khi hén hop gém metyl 4-bromo-2-flobenzoat (20,00g, 85,82mmol), axit
xyclopropylboronic (9,68g, 112,69mmol) va kali phosphat (35,70g, 168,00mmol) trong
toluen (250mL) bang argon trong Smin. Sau d6, thém trixyclohexylphosphin (2,36g,
8,41lmmol) va nuée (1,82mL, 101,00mmol) va sau d6 khtr khi hén hop 1dn nita bing
argon trong Smin. Thém paladi(Il) axetat (0,94g, 4,21mmol) va khudy hdn hop phan tng
& 100°C qua dém. Tach hdn hop giita EtOAc va nuée. Loc huyén phu qua nat loc xelit.
Phan tich céc pha loc, chiét lai 16p chira nu6e bang EtOAc. Gom céc 16p hitu co, rua
bang dung dich natri hydro cacbonat chira nudc bdo hoa va nudc mubi, lam kho qua
magie sulfat, loc va c6 dic. Tinh ché phan can bing sic ky nhanh (gradien
xyclohexan/EtOAc, 0-15%) dé thu duoc INT 4 dang diu mau cam.

UPLC-MS: MS (ESI): [M+H]" 195,0, rt = 1,11min. 'H NMR (CDCL): & (ppm) 7,83 (t,
1H), 6,90 (d, 1H), 6,79 (d, 1H), 3,92 (s, 3H), 2,00-1,96 (m, 1H), 1,15-1,03 (m, 2H), 0,84-
0,73 (m, 2H).

(5)  4-xyclopropyl-2-flo-N-(5-flo-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzamit, INT 5

0]

F. ;: NH F

/B\
o O

AN

Thém timg giot dung dich NaHMDS (1M trong THF, 35,1mL, 35,10mmol) vao
dung dich INT 3 (5,88g, 23,41mmol) va INT 4 (5,00g, 25,70mmol) trong THF (200mL) &
0°C. Khudy hén hgp phan tng & RT trong 2 gid, sau d6 thém dung dich NaHMDS bd
sung (1M trong THF, 5,0mL, 5,00mmol). Sau khi khudy thém mét gid nita, thém dung
dich NaHMDS (1M trong THF, 5,0mL, 5,00mmol) va khudy hén hop thém 2 gid. Pha
lodng hdn hop véi EtOAc va rira bang dung dich natri hydro cacbonat chira nude bdo hoa
va nude mudi. Lam khé 16p hiru co qua magie sulfat, loc va c¢b dic. Tao huyén pht phan
thé trong EtOAc va loc. Rira chit ran thu duge bing EtOAc va 1am khé trong chan khong
dé thu duoc hop chit INT 5 dang cht rin mau be.
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UPLC-MS: MS (ESI): [M+H]" 414,2, rt = 1,45min. '"H NMR (DMSO-dy): & (ppm) 9,70
(brs, 1H), 7,62 (t, 1H), 7,51 (d, 1H), 7,19 (dd, 1H), 7,10-7,00 (m, 2H), 2,37 (s, 3H), 2,06-
1,96 (m, 1H), 1,31 (s, 12H), 1,08-0,99 (m, 2H), 0,82-0,73 (m, 2H).

(6) tert-butyl 3-((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-
metylphenyl)pyrimidin-5-yl)oxy)azetidin-1-carboxylat, INT 6

o
F\%NHF
i
W Th. o
N Tofj<

NH,

Thém INT 5 (756 mg, 1,83mmol) sau d6 la dung dich natri cacbonat chita nuéc
(1M, 4,99mL, 4,99mmol) vao dung dich INT 1 (500mg, 1,66mmol) trong DME (8,4mL)
va nudc (1,2mL). Khit khi hén hop biang argon trong 10min, sau dé thém
bis(triphenylphosphin)paladi(II) diclorua (58,3mg, 0,083mmol). Khuiy hdn hop phan tng
trong 10min & 110°C bang may phan tmg vi séng. Thém tiép INT 5 (137mg, 0,33mmol).
Khuiy hdn hop phan tmg & 110°C thém 10min bing méy phan tng vi song. Tach hdn
hop gitta EtOAc va dung dich natri hydro cacbonat chtra nudc bdo hoa. Loc chét rén ra,
rira bang nude va EtOAc, va 1am kho trong chan khéng dé thu dugc hop chit INT 6 dang
chét rin mau tring nhat. Chuyén dich nu6c cai cua phan loc vao trong phéu chiét va phan
tach cac 16p. Chiét lai 16p chira nude bang EtOAc. Rua cac 16p hitu co gom dugc bang
nude mudi, lam khé qua magie sulfat, loc va c6 dic. Tinh ché phan cin bing sic ky
nhanh (silic oxit; gradien DCM/EtOAc, 0-100%) dé thu dugc tiép INT 6 dang chét rén
mau trang nhat.

UPLC-MS: MS (ESD): [M+H]" 552.3, rt = 1,15min. 'H NMR (DMSO-d¢): & (ppm)
9,86 (s, 1H), 8,19 (s, 1H), 7,66 (t, 1H), 7,58 (d, 1H), 7,21-6,91 (m, 5H), 4,31-4,16 (m,
1H), 3,77-3,46 (m, 4H), 2,08-1,99 (s, 3H va m chdng 1én nhau, 1H), 1,31 (s, 9H), 1,12-
0,98 (m, 2H), 0,87-0,73 (m, 2H).
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(7)  N-(3-(6-amino-5-(azetidin-3-yloxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit, INT 7

VY
N™ "NH,

Thém tung giot TFA (0,210mL, 2,72mmol) vao dung dich INT 6 (100mg,
0,18mmol) trong DCM (2,0mL). Khuay hn hop phan tng & RT qua dém. C6 dic hdon
hop va lam khé phan cin trong chan khong dé thu duge INT 7 thé dang mubi TFA dang
diu mau nau.

UPLC-MS: MS (ESI): [M+H]" 452.3, rt = 0,73min. "H NMR (DMSO-dq): & (ppm)
10,04 (s, 1H), 8,84 (s, br, 2H), 8,63 (s, 1H), 8,56 (s, br, 2H), 7,73-7,61 (m, 2H), 7,32-7,24
(m, 1H), 7,14-7,03 (m, 2H), 4,54-45 (m, 1H), 3,92-3,46 (m, br, 4H), 2,10-2,01 (s, 3H va
m, 1H chdng Ién nhau), 1,12-1,03 (m, 2H), 0,83-0,77 (m, 2H).

(8)  N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Thém DIPEA (0,47mL, 2,71mmol) sau d6 thém dung dich T3P (50% trong DMF)
(0,5ImL, 0,88mmol) vao dung dich axit acrylic (73mg, 1,02mmol) trong DMF (1,5mL).
Khudy hén hop & RT trong 20min. Thém tung giot dung dich nay vao dung dich INT 7
(chira 2,5eq TFA) (499mg, 0,68mmol) va DIPEA (0,36mL, 2,03mmol) trong DMF
(5,3mL) & 0°C. Khuiy hdn hogp phan tng & 0°C trong 90min. Pha lodng hdn hop véi
EtOAc va rira bang dung dich natri hydro cacbonat chtra nude bdo hoa. Chiét lai 16p chura
nuée bang EtOAc. Rira cac 16p hitu co gom duogc bing nude va nude mudi (2x), lam kho
qua magie sulfat, loc va c¢6 dic. Tinh ché phan cin bang sic ky nhanh (silic oxit; gradien
DCM/(MeOH véi amoni hydroxit chira nuéc 2%) , 0-10%) dé thu dugc hop chét tiéu dé
Vi du 1 dang chat ran mau tring sau d6 nghién nhé véi dietyl ete.

UPLC-MS: MS (ESI): [M+H]" 506,2, rt = 0,93min. 'H NMR (DMSO-dy): & (ppm) 9,89
(s, 1H), 8,2 (s, 1H), 7,66 (t, 1H), 7,54 (d, 1H), 7,2-7,0 (m, 5H), 6,15 (dd, 1H), 6,02 (dd,
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1H), 5,61 (dd, 1H), 4,37-4,29 (m, 1H), 4,11-3,95 (m, 2H), 3,8-3,66 (m, 2H), 2,08-1,99 (s,
3H va m, 1H chdng 1én nhau), 1,08-1,02 (m, 2H), 0,83-0,76 (m, 2H).

Vidu?2

(E)-N-(3-(6-amino-5-((1-(but-2-enoyl)azetidin-3-yl)oxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

O
F NH F
N
mN/ T\N\g/\/

NH,

Didu ché hop chét tiéu dé theo so do theo quy trinh twong tw véi vi du 1, thay thé
axit acrylic bing axit (E)-but-2-enoic & buédce 8.

UPLC-MS: MS (ESI): [M+H]" 520,2, rt = 0,97min.
Vidu 3

N-(3-(6-amino-5-((1-propioloylazetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-

o)
F NH F
N0
L T\NT/
0

xyclopropyl-2-flobenzamit

N™ "NH,

Didu ché hop chét tidu dé theo so dd theo quy trinh twong tw véi vi du 1, thay thé
axit acrylic bang axit propiolic trong budc 8.

UPLC-MS: MS (ESI): [M+H]" 504,2, rt = 0,95 min.
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Vidu 4

N-(3-(6-amino-5-((1-(but-2-ynoyl)azetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

0
F NH F
N
L Y\N/
N
o)

NH,

Piéu ché hop chit tiéu d& theo so dd theo quy trinh twong tw véi vi du 1, thay thé
axit acrylic bang axit 2-butynoic trong budc 8.

UPLC-MS: MS (ESI): [M+H]" 518,2, rt = 0,97min.
Vidu S

N-(3-(5-((1-acryloylpiperidin-4-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit

Diéu ché hop chét tiéu dé theo so dd theo quy trinh twong tw véi vi du 1, thay thé
N-Boc-3-iodoazetidin bang N-Boc-4-bromopiperidin trong budc 1.
UPLC-MS: MS (ESI): [M+H]" 534.2, rt = 0,94min.
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Ngoai ra, c¢6 thé diéu ché cac chat theo sang ché bang chudi phan Gng bao gdm
phan ng Mitsunobu cta 4-amino-6-clopyrimidin-5-ol v6i rugu c6 cong thirc 2° sir dung
azodicarboxylat thich hgp, ching han nhu DIAD, va Smopex-301 hoic
triphenylphosphin; ngay sau khi dang tién hanh céc chudi phan @ng theo so dd, tirc 1a gin
két Suzuki véi este boronic sir dung chit xuc tac thich hop, ching han nhu bis(triphenyl-
phosphin)-paladi(Il) diclorua, khir bao vé bang cach sir dung axit thich hop, ching han
nhu TFA hoic HCI, sau d6 1a su hinh thanh amit cia mudi amoni hodc amin ty do véi
axit va sir dung chat thir gén két thich hop, ching han nhu T3P, va bazo thich hop, ching
han nhu DIPEA, hoac véi axit clorua sir dung bazo thich hop, chéng han nhu DIPEA, dé
thu dwgc hop chét theo sang ché, tirc 1a hop chat c6 cong thirc 7, nhu duoc thé hién trong

so dd 2 dudi day:

So dd 2
R1Z,
N -
Ril—y ©0 R12
R10 [ Mp
%I T, 5 cl R107 l R
iy | ~ _~[CRRIn
I 'J o e OH R& R I, -J ':-'-JP e —-'T::\
s >k ,,[ LR
N™ThH, Phan ing hMtsunobn NThH, B
1 3
7
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Vidu6

N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit

(0]
F NH F
(0]
NTX O\/\NJJ\/
L
N NH,

(1) tert-butyl (2-((4-amino-6-clopyrimidin-5-yl)oxy)etyl)(metyl)carbamat, INT 8

k)IOw”JL o~

Thém N-Boc-N-metyl-2-hydroxyetylamin (6,07g, 34,64mmol) sau do la
SMOPEX-301 (1mmol/g, 30,90g, 30,90mmol) vao dung dich 4-amino-6-clopyrimidin-5-
ol (néng dd 90%, 2,00g, 12,37mmol) trong THF (120mL). Sau d6, thém tir tir dung dich
DIAD (6,01mL, 30,52mmol) trong THF (20mL). Khudy hdn hop phan tng & 60°C trong
3 gid. Loc hdn hop qua nit loc xelit. C6 dic dich loc thu duge dau, nghién nhé diu nay
v6i EtOAc va tao thanh két tua tring. Loc chét ran ra dé thu dugc INT 8. Co dic dich
nuGe cai va tinh ché phin cin bang sac ky nhanh (silica; gradien DCM/EtOAc, 0-100%)
dé thu dugc tiép INT 8 dang chét rin mau be.

UPLC-MS: MS (ESI): [M+H]" 303,1, rt = 0,86min. 'H NMR (DMSO-d): & (ppm) 7,97
(s, 1H), 7,26 (s, br, 2H), 4,02-3,93 (m, 2H), 3,54 (t, 2H), 2,89 (s, br, 3H), 1,39 (s, 9H).

(2)  tert-butyl (2-((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-
metylphenyl)pyrimidin-5-yl)oxy)etyl)(metyl)carbamat, INT 9
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N NH,

Thém INT 5 (638mg, 1,54mmol) sau d6 la dung dich natri cacbonat chira nudc (1M,
4,21mL, 4,21mmol) vao dung dich INT 8 (447mg, 1,48mmol) trong DME (7,0mL) va
nuée  (1,0mL). Khr khi hdn hop bing argon trong 10min va thém
bis(triphenylphosphin)paladi(Il) diclorua (49,2 mg, 0,070mmol). Khuay hdn hgp phan
tmg & 110°C trong 10min trong may phan ung vi séng. Thém tiép INT 5 (232mg,
0,56mmol) va khudy hdn hop phan tng & 110°C thém 15min trong may phan tng vi
song. Tach hon hop giita dung dich natri hydro cacbonat chira nuéc bdo hoa va EtOAc.
Rira 16p hitu co bing nude va nude mudi, lam khé qua magie sulfat, loc va cd dic. Tinh
ché phin can bang sic ky nhanh (silic oxit; gradien DCM/EtOAc, 0-100%) dé thu dugc
INT 9 dang chét ran mau tréng nhat.
UPLC-MS: MS (ESI): [M+H]" 5543, rt = 1,21min. '"H NMR (DMSO-dy): & (ppm) ddng
phan quay 9,76 (s, 1H), 8,19 (s, 1H), 7,74-7,53 (m, 2H) 7,20-6,85 (m, SH), 3,57-3,48 (m,
2H), 3,29-3,15 (m, 2H), 2,58 (s, 3H), 2,08-1,99 (s, 3H va m, 1H chdng 1én nhau), 1,34 va
1,28 (s, 9H), 1,10-1,02 (m, 2H), 0,84-0,77 (m, 2H).

(3)  N-(3-(6-amino-5-(2-(metylamino)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit, INT 10
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Thém TFA (0,47mL, 6,05mmol) vao INT 9 (335mg, 0,61mmol) trong DCM
(5,0mL). Khudy hén hop phan tng ¢ RT trong 15hr. C6 dac hdn hop trong ap sudt giam.
Lam kho phan cin trong chin khong dé thu duge INT 10 dang mudi TFA dang dau mau
nau.

UPLC-MS: MS (ESI): [M+H]" 454,3, rt = 0,73min. 'H NMR (DMSO-de): & (ppm) 10,02
(s, 1H), 9,07-8,13 (s, v br, sb luong H khong thé du tinh), 8,58 (s, 1H), 8,51 (s, br, 2H),
7,71-7,61 (m, 2H), 7,29-7,22 (m, 1H), 7,14-7,05 (m, 2H), 3,75-3,65 (m, 2H), 3,16-3,07
(m, 2H), 2,48 (s, 3H, trung véi dinh dung méi), 2,12 (s, 3H), 2,10-1,99 (m, 1H), 1,11-1,03
(m, 2H), 0,83-0,76 (m, 2H).

(4)  N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Thém DIPEA (0,302mL, 1,73mmol) sau d6 1a dung dich T3P (50% trong DMF)
(0,438mL, 0,750mmol) vao dung dich axit acrylic (62mg, 0,87mmol) trong DMF
(4,0mL). Khuay hén hop & RT trong 30min. Thém tung giot dung dich nay vao dung dich
INT 10 (chta 3,0eq TFA, néng do 90%, 510mg, 0,577mmol) va DIPEA (0,302mL,
1,731mmol) trong DMF (2,0mL) & 0°C. Khudy hén hop phan ung & 0°C trong 30min.
Pha lodng hén hop voi nuée va chiét bing EtOAc. Rira 16p hitu co béng nudc (2x) va
nude mudi (2x), 1am kho qua magie sulfat, loc va ¢d dic. Tinh ché phan cin bing sic ky
nhanh (silic oxit; gradien DCM/(MeOH v6i amoni hydroxit 2%) , 0-9%) dé thu duoc hop
chit tiéu dé vi du 6 dang chét rén mau tréng.

UPLC-MS: MS (ESI): [M+H]" 508.3, rt = 0,95min. '"H NMR (DMSO-dy): & (ppm) ddng
phan quay 9,77 va 9,56 (s, tong 1H), 8,25-8,14 (m, 1H), 7,79-7,50 (m, 2H), 7,17-6,93 (m,
5H), 6,70-6,55 (m, 1H), 6,06 (t, 1H), 5,59 (d, 1H), 3,63-3,40 (m, 4H), 2,80 va 2,49 (s,
téng 3H, dinh & 2,49 tring v6i dinh dung méi), 2,09-1,93 (m, 4H), 1,11-1,00 (m, 2H),
0,85-0,76 (m, 2H).
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Vidu?7

(E)-N-(3-(6-amino-5-(2-(N-metylbut-2-enamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

F NH F

O
> |
N” NH,
Piéu ché hop chit tiéu dé theo so dd 2 theo quy trinh tuong tu v6i vi du 6, thay thé
axit acrylic bang axit (E)-but-2-enoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 522,2, rt = 0,97min.
Vidu S8

N-(3-(6-amino-5-(2-(N-metylpropiolamido)etoxy)pyrimidin-4-y1)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit

/)ﬁ:o

@)
NN N
L~ S
N” >NH,
Diéu ché hop chit tidu d theo so dd 2 theo quy trinh twong tu v6i vi du 6, thay thé
axit acrylic bang axit propiolic trong buégc 4.

UPLC-MS: MS (ESI): [M+H]" 506,3, rt = 0,95min.
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Vidu9

(E)-N-(3-(6-amino-5-(2-(4-metoxy-N-metylbut-2-enamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

(@)
F NH F
(0]
NTX O%NMO\
L |
N” “NH,

(I)  N-(3-(6-amino-5-(2-(metylamino)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit, INT 11

(T
N” NH,

Thém HCI (2M trong dietyl ete, 20,0mL, 40,00mmol) vao dung dich INT 9 (2,50g,
4,52mmol) trong DCM (30mL). Khudy hdn hop phan tmg ¢ RT trong 4 gid. Co dic hdn
hop trong ap suit giam va lam khé phan can trong chin khong dé thu duge INT 11 dang
mudi hydroclorua dang chit rdn mau trang.

UPLC-MS: MS (EST): [M+H]" 454,2, rt = 0,70min. 'H NMR (MeOD-d5): & (ppm) 8,60
(s, 1H), 7,82 (t, 1H), 7,69-7,62 (m, 1H), 7,41-7,36 (m, 1H), 7,10 (d, 1H), 7,02 (d, 1H),
4,10-3,80 (m, br, 2H), 3,39-3,20 (m, 2H), 2,70 (s, 3H), 2,26 (s, 3H), 2,11-1,99 (m, 1H),
1,19-1,07 (m, 2H), 0,89-0,77 (m, 2H).

(2)  (E)-N-(3-(6-amino-5-(2-(4-metoxy-N-metylbut-2-enamido)etoxy)pyrimidin-4-yl)-

5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit
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Diéu ché hop chét tiéu d& theo quy trinh twong tw v6i budce 4 cta vi du 6, thay thé INT 10
bang INT 11 (mubi hydrocloruat) va thay thé axit acrylic bing axit (E)-4-metoxy-but-2-
enoic.

UPLC-MS: MS (ESI): [M+H]" 552,2, rt = 0,93min.
Vidu10

N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit

o
F NH F
0
N7 O\/\NJ\
L S
NH,

Diéu ché hop chit tiéu d& theo so dd 2 theo quy trinh twong tu v&i vi du 6, thay thé axit
acrylic bang axit 2-butynoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 520,2, rt = 0,96min.
Vidull

N-(2-((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-metylphenyl)pyrimidin-5-
yDoxy)etyl)-N-metyloxiran-2-cacboxamit

@)
F NH F
@)
O\/\
N™™ N
> 0
N~ NH,

Thém n-butyl liti (2,5M trong hexan, 0,145mL, 0,362mmol) vao dung dich TBHP
(5,5M trong decan, 0,079mL, 0,434mmol) trong THF (2,0mL) & -78°C. Khuéy hdn hop &
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-78°C trong 10min. Sau d6 thém dung dich vi du 6 (147mg, 0,290mmol) trong THF
(1,0mL) va khudy hdn hop phan tmg & RT trong 5 gid. Pha lodng hdn hop véi nude va
chiét bang EtOAc. Rira 16p hitu co bang nudc va nude mudi, lam kho qua magie sulfat,
loc va c6 dic. Tinh ché phﬁn can béng HPLC diéu ché (Xterra 150, nudc/axetonitril
Gradien) dé thu dugc vi du 11 dang chét rin mau tring sau khi déng kho.

UPLC-MS: MS (ESI): [M+H]" 524,4, rt = 0,88min. 'H NMR (DMSO-dy): & (ppm) cac
dong phan quay 9,83 va 9,58 (s, tong 1H), 8,26-8,15 (m, 1H), 7,78-7,61 (m, 1H), 7,61-
7,48 (m, 1H), 7,22-6,90 (m, 5H), 3,84-3,39 (m, SH), 2,89 (s, 1,2H), 2,87-2,76 (m, 1H),
2,71-2,61 (m, 1H), 2,44 (s, 1,8H, trung véi dinh dung méi), 2,10-1,93 (m, 4H), 1,12-0,99
(m, 2H), 0,87-0,74 (m, 2H).

Vidu 12

N-(2-((4-amino-6-(3-(6-xyclopropyl-8-flo-1-oxoisoquinolin-2(1H)-yl)phenyl)pyrimidin-
S-yl)oxy)etyl)-N-metylacrylamit

o)

N =~

@)
LT

N” NH,

(1) 2-(3-clophenyl)-6-xyclopropyl-8-floisoquinolin-1(2H)-on, INT 12

F

Cl
Khir khi hdn hgp 1-clo-3-iodobenzen (0,439ml, 3,54mmol), 6-xyclopropyl-8-flo-

isoquinolin-1(2H)-on (600mg, 2,95mmol), etyl 2-oxoxyclohexancarboxylat (0,094mL,
0,591mmol) va xesi cacbonat (2020mg, 6,20mmol) trong DMSO (15mL) béing argon
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trong Smin. Thém dong (I) iodua (1 12mg, 0,59mmol), day kin binh phan tmg, khuay hén
hop & 120°C trong 16 gid. Lam lanh hdn hop dén RT va pha lodng bang EtOAc (100mL).
Loc huyén phu dic tao thanh qua Hyflo va rira banh loc br?mg EtOAc. Co dic dich loc va
tinh ché phan cin bang sic ky nhanh (silic oxit; gradien xyclohexan/EtOAvc, 5-40%) dé
thu duoc INT 12 dang chit rdn mau vang.

UPLC-MS: MS (EST): [M+H]" 314,1, rt = 1,25min. 'H NMR (DMSO-dq): & (ppm) 7,61
(s, 1H), 7,59-7,50 (m, 2H), 7,48-7,40 (m, 2H), 7,26 (s, 1H), 6,99 (d, 1H), 6,60 (d, 1H),
2,12-2,02 (m, 1H), 1,14-1,05 (m, 2H), 0,92-0,83 (m, 2H).

(2)  6-xyclopropyl-8-flo-2-(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)isoquinolin-1(2H)-on, INT 13

Khir khi hén hop INT 12 (808mg, 2,58mmol), BISPIN (981mg, 3,86mmol), X-
Phos (123mg, 0,26mmol) va kali axetat (758mg, 7,73mmol) trong dioxan (13mL) trong
argon trong Smin. Thém tris(dibenzylideneaxeton)dipaladi(0) (118mg, 0,13mmol) va day
kin binh phan tng. Khuiy hdn hgp phan ing & 105°C trong 2 gid. Lam lanh hén hop dén
RT, loc qua Hyflo va rira banh loc bang EtOAc. Thém triphenylphosphin (169mg,
0,64mmol) vao dich loc. C6 dic dich loc va tinh ché phan cin bang sic ky nhanh (silic
oxit; gradien xyclohexan/EtOAc, 5-40%). Nghién nhé phan cin bang hdn hop dietyl ete
va pentan (1:1) vao loc. Rira banh loc bang pentan va lam khé trong chan khong dé thu
duge INT 13 dang chit rdn mau tring.
UPLC-MS: MS (ESI): [M+H]" 406,3, rt = 1,40min. '"H NMR (DMSO-de): & (ppm) 7,75-
7,70 (m, 1H), 7,64 (s, 1H), 7,59-7,54 (m, 2H), 7,44 (d, 1H), 7,25 (s, 1H), 6,98 (d, 1H),
6,59 (d, 1H), 2,11-2,02 (m, 1H), 1,31 (s, 12H), 1,13-1,06 (m, 2H), 0,91-0,84 (m, 2H).

-48-



23537

(3)  2-(3-(6-amino-5-(2-(metylamino)etoxy)pyrimidin-4-yl)phenyl)-6-xyclopropyl-8-
floisoquinolin-1(2H)-on, INT 14

SO
N™ "NH,

Diéu ché chét trung gian INT 14 theo so do 2 theo quy trinh tuong tu vdi cac budc
2 va 3 cua vi du, thay thé INT 5 bang INT 13 trong budc 2, va tién hanh didu ché co ban
trong bude 3 dé thu duoc INT 14 dang amin tu do.
UPLC-MS: MS (ESI): [M+H]" 446,3, rt = 0,71min. '"H NMR (DMSO-d¢): & (ppm) 8,21
(s, 1H), 8,13-8,02 (m, 2H), 7,63 (t, 1H), 7,51 (t, 2H), 7,45-7,31 (m, 2H), 7,27 (s, 1H), 6,99
(d, 1H), 6,62 (d, 1H), 3,73-3,64 (m, 2H), 2,73-2,64 (m, 2H), 2,23 (s, 3H), 2,12-2,03 (m,
1H), 1,14-1,06 (m, 2H), 0,92-0,83 (m, 2H).
(4)  N-(2-((4-amino-6-(3-(6-xyclopropyl-8-flo-1-oxoisoquinolin-2(1H)-
yl)phenyl)pyrimidin-5-yl)oxy)etyl)-N-metylacrylamit

Thém acryloyl clorua (14ul, 0,172mmol) vao dung dich INT 14 (73mg, 0,16mmol)
va DIPEA (86pl, 0,492mmol) trong THF (1,6mL) & -20°C. Khuiy hén hop phan Gng & -
20°C trong 10min. Pha lodng hon hop vé&i dung dich natri cacbonat chira nuée (2 M) va
nude va chiét bang DCM (3x). Lam khé céc 16p hitu co gom dugc qua natri sulfat, loc va
¢d dic. Tinh ché phan cin bang SFC dé thu dwoc vi du 12 dang chét rén mau trang.
UPLC-MS: MS (ESI): [M+H]" 500,4, rt = 0,93min. 'H NMR (DMSO-d¢): & (ppm) cac
dong phan quay 8,26-8,18 (m, 1H), 8,04-7,87 (m, 2H), 7,64-7,43 (m, 3H), 7,27 (s, 1H),
7,16-7,03 (m, 2H), 7,03-6,95 (m, 1H), 6,85 va 6,69 (dd, tong 1H), 6,65-6,58 (m, 1H), 6,09
(d, 1H), 5,60 (t, 1H), 3,84-3,72 (m, 2H), 3,71-3,60 (m, 2H), 3,04 va 2,76 (s, tong 3H),
2,13-2,02 (m, 1H), 1,16-1,05 (m, 2H), 0,93-0,83 (m, 2H).
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Viduy 13

N-(3-(5-(2-acrylamidoetoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit

NTX O\/\N)v
> :
N” NH,
Diéu ché hop chit tiéu d& theo so dd 2 theo quy trinh twong tw véi vi du 6 thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang N-Boc-2-hydroxyetylamin trong buée 1.

UPLC-MS: MS (ESI): [M+H]" 494,2, rt = 0,91min.
Viduy 14

N-(3-(6-amino-5-(2-(N-etylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit

o

N7 X 0\/\NJ\/
lN/ NH, ~
Diéu ché hop chét tiéu dé theo so dd 2 theo quy trinh tuong tu vé&i vi du 6, thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang N-Boc-N-etyl-2-hydroxyetylamin trong buéce 1.
UPLC-MS: MS (ESI): [M+H]" 522.4, rt = 0,99min.
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Vidu 15

N-(3-(6-amino-5-(2-(N-(2-floetyl)acrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

N7 O\/\N/U\/
L §

N”  NH, CH,F

(1)  tert-butyl (2-(benzyloxy)etyl)(2-floetyl)carbamat, INT 15

@\/0\/\ Niok

N

CH,F

Thém natri triaxetoxyborohydrua (10,44g, 49,26mmol) vao dung dich 2-
floetanamin hydroclorua (4,35g, 43,71lmmol) va 2-(benzyloxy)-axetaldehyt (6,04g,
5,65mL, 40,22mmol) trong MeOH (70mL). Khudy hdn hop phan ing ¢ RT trong 4 gio.
C6 dac hon hgp. Hap thu phan can trong EtOAc va rira bing dung dich natri hydro
cacbonat chira nude bao hoa, nudc va nude mudi. Lam kho 16p hitu co qua magie sulfat,
loc va co dic. Hép thu phén cdn trong dung dich NaOH chtra nudc (2M, 175mL,
350mmol) va thém di-tert-butyl dicacbonat (17,65g, 80,87mmol). Khudy hdn hgp phan
tmg & RT qua dém. Pha lodng hdn hop v6i nude va EtOAc. Tach cac 16p. Chiét lai 16p
chira nuéc bang EtOAc. Rira cac 16p hitu co gom duge bang nudc va nude mudi, lam kho
qua magie sulfat, loc va ¢6 dac. Tinh ché phﬁn can béng sdc ky nhanh (silica, gradien
xyclohexan/EtOAc, 0-10%) dé thu dugc INT 15 dang dau khéng mau nhat.
MS (ESI): [M+H]" 298,3. '"H NMR (DMSO-d): & (ppm) 7,41-7,24 (m, 5H), 4,59-4,39
(m, 4H), 3,59-3,45 (m, 4H), 3,44-3,36 (m, 2H), 1,46-1,31 (m, 9H).
(2)  N-Boc-N-(2-floetyl)-2-hydroxyetylamin, INT 16
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0
HO\/\NJ\OJ<
Q

CH,F

Thém Pd-C 10% (340mg) vao dung dich INT 15 (3,40g, 11,43mmol) trong THF
(115mL). Hydro héa hdn hgp phan tmg & RT va ap suat thong thuong trong 7 gid. Thém
Pd-C 10% (340 mg), va hydro héa hon hgp phan tmg & RT va ap suat thong thuong qua
dém. Thém tiép Pd-C 10% (340 mg), va hydro héa hon hop phan tng & RT va ap suit
théng thuong trong 4 gio tiép theo. Pha lodng hdn hop véi DCM, loc qua nut loc Xelit va
6 dic dé thu dugc INT 16 tho dang dau khong mau.
MS (ESI): [M+H]" 208,2. '"H NMR (DMSO-de): & (ppm) 4,70-4,63 (m, 1H), 4,54 (t, 1H),
4,42 (t, 1H), 3,53 (t, 1H), 3,46 (t, 3H), 3,28-3,21 (m, 2H), 1,39 (s, 9H).
(3)  N-(3-(6-amino-5-(2-(N-(2-floetyl)acrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit
Didu ché hop chit tiéu dé theo so dd 2 theo quy trinh twong tu v6i vi du 6, thay thé N-
Boc-N-metyl-2-hydroxyetylamin bang INT 16 trong budc 1.
UPLC-MS: MS (ESI): [M+H]" 540,3, rt = 0,96min.

Vidu 16

N-(3-(5-((1-acrylamidoxyclopropyl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

@)
F NH F
@)
N7 o 7NJ\/
L~ :
N” >NH,
(1)  N-Boc-1-(hydroxymetyl)-xyclopropylamin, INT 17

O
o X Nk
H
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Thém dung dich liti borohydrua (2M trong THF, 40,0mL, 80,00mmol) vao dung
dich metyl 1-((tert-butoxycacbonyl)amino)xyclopropancarboxylat (9,30g, 43,20mmol)
trong THF (45mL). Khudy hdn hop phan ting & RT qua dém. Lam lanh hdn hop dén 0°C
va lam nglmg cin than bang nudc. Chiét hdn hop véi dietyl ete (2x). Rira céc 16p hitu co
gom dugc béng nude va nude mudi, lam khod qua magie sulfat, loc va c6 dic dé thu dugc
INT 17 tho dang chit rin mau tring.

MS (ESID): [M+H]" 188,2. "H NMR (DMSO-dy): & (ppm) 7,03 (s, 1H), 4,55 (t, 1H), 3,38
(d, 2H), 1,37 (s, 9H), 0,63-0,50 (m, 4H).

(2)  N-(3-(5-((1-acrylamidoxyclopropyl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Piéu ché hop chit tiéu d& theo so dd 2 theo quy trinh twong tu véi vi du 6, thay thé N-
Boc-N-metyl-2-hydroxyetylamin bang INT 17 trong budc 1.

UPLC-MS: MS (ESI): [M+H]" 520.4, rt = 0,95min.

Vidu 17

(S)-N-(3-(5-(2-acrylamidopropoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit

N” > NH,
Pidu ché hop chit tiéu dé theo so db 2 theo quy trinh twong tw véi vi du 6, thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang (S)-2-(Boc-amino)-1-propanol trong budec 1.
UPLC-MS: MS (ESI): [M+H]" 508,2, rt = 0,95min.
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Vidu 18

(S)-N-(3-(6-amino-5-(2-(but-2-ynamido)propoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit

@)
F NH F
- 0
! N
7
N” NH,

Diéu ché hop chét tiéu dé theo so dd 2 theo quy trinh twong tu vdi vi du 6, thay thé N-
Boc-N-metyl-2-hydroxyetylamin bing (S)-2-(Boc-amino)-1-propanol trong budc 1, va
thay thé axit acrylic bang axit 2-butynoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 520,2, rt = 0,97min.

Vidu 19

(S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

@]
F NH F
- 0
NTX O\/\N)I\/
L - |
N” >NH,

(1) (S)-N-(3-(6-amino-5-(2-aminopropoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit, INT 18
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l\lll\ N O\/:\NHQ
N NH,

Diéu ché INT 18 theo so dd 2 theo quy trinh twong tu véi INT 10, thay thé N-Boc-
N-metyl-2-hydroxyetylamin bang (S)-2-(Boc-amino)-1-propanol trong budc 1, va thay
thé TFA bang HCI trong budc 3 dé thu duge INT 18 dang mudi hydroclorua.

UPLC-MS: MS (ESI): [M+H]" 454,3, rt = 0,73min.
(2)  (S)-N-(3-(6-amino-5-(2-(benzyl(metyl)amino)propoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit, INT 19

o)
F NH F

N o\/\N
L - |
N NH,

Thém DIPEA (0,489mL, 2,80mmol), sau d6 1a axit axetic (0,321mL, 5,60mmol) vao
dung dich INT 18 (chtra 2eq HCI, 590mg, 1,12mmol) trong MeOH (30mL). Sau d6 thém
dung dich benzaldehyt (131mg, 1,23mmol) trong MeOH (3mL). Khudy hdn hgp & RT
trong 1h, sau d6 thém natri xyanoborohydrua (77mg, 1,23mmol). Khudy hén hop phan
tmg & RT trong 1 gio. Thém tiép natri xyanoborohydrua (35mg, 0,561mmol) va khudy
hén hop thém mot gio. Thém formaldehyt (37% trong nudce, 1,00mL, 13,45mmol), va tiép
tuc khudy thém mot gid nita. Pha lodng hon hop véi DCM va rira bang dung dich natri
hydro cacbonat chira nuéc bao hoa. Rira 16p hitu co bang nudc mudi, 1am khé qua magie
sulfat, loc va c6 dic. Tinh ché phan cin bing séc ky nhanh (silic oxit; gradien
DCM/EtOAc, 0-100%) dé thu dugc INT 19 dang chit rin mau tréng.
UPLC-MS: MS (ESD): [M+H]" 558.4, rt = 0,90min. 'H NMR (DMSO-d¢): & (ppm) 9,79
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(s, 1H), 8,20 (s, 1H), 7,63 (t, 1H), 7,55 (d, 1H), 7,34-7,14 (m, 7H), 7,12-6,95 (m, 3H),
3,65-3,56 (m, 1H), 3,48 (d, 1H), 3,39 (d, 1H), 3,34-3,27 (m, 2H), 2,99-2,86 (m, 1H), 2,03-
1,99 (m, 4H), 1,94 (s, 3H), 1,11-0,99 (m, 2H), 0,83-0,70 (m, 2H).

(3)  (S)-N-(3-(6-amino-5-(2-(metylamino)propoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit, INT 20

NH,

Thém Pd-C 10% (47mg) vao dung dich INT 19 (470mg, 0,843mmol) trong MeOH
(9mL). Hydro héa hon hgp phan tmg & RT va 4p suit thong thuong trong 18 gio. Thém
tiép Pd-C 10% (47mg) va hydro hoa phan tng & RT va 4p suat théng thuong qua dém.
Pha loding hén hop véi DCM va loc qua nit loc Xelit. C6 dic dich loc va lam kho phan
can trong chan khong dé thu dwoc INT 20 thé dang chit rdn mau nAu xam.
UPLC-MS: MS (ESI): [M+H]" 468.4, rt = 0,76min. 'H NMR (DMSO-de): & (ppm) 9,84
(s, 1H), 8,18 (s, 1H), 7,65 (t, 1H), 7,58-7,49 (m, 1H), 7,28 (s, br, 1H), 7,09-7,00 (m, 3H),
3,34-3,25 (m, 3H), 3,17 (s, br, 1H), 2,17-1,98 (m, 7H), 1,67 (s, br, 1H), 1,08-1,01 (m,
2H), 0,81-0,77 (m, 2H).
(4)  (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-yl1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chit tidu dé theo so dd 2 theo quy trinh twong tu véi bude 4 cua vi du
6, thay thé INT 10 bang INT 20.
UPLC-MS: MS (ESI): [M+H]" 522,3, rt = 0,99min.
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Vidu 20

(S)-N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)propoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

0
F NH F
-0
N\o\/‘\NJ\
> S
N7 “NH,

(I)  (S)-tert-butyl (5-(2-(but-2-ynamido)propoxy)-6-(3-(N-(tert-butoxycacbonyl)-4-
xyclopropylbenzamido)-5-flo-2-metylphenyl)pyrimidin-4-y1)(tert-
butoxycacbonyl)carbamat, INT 21

O\JJ/ It

\OO

hiN/ NJ\OJ<
A

0~ O

Thém DIPEA (0,200mL, 1,15mmol) sau d6 la di-tert-butyl dicacbonat (233mg,
1,07mmol) va 4-(dimetylamino)pyridine (4mg, 0,033mmol) vao dung dich vi du 18
(152mg, 0,29mmol) trong THF (10mL). Khudy hon hop phan tng & RT qua dém. Thém
tiép di-tert-butyl dicacbonat (100mg, 0,46mmol) va khudy hdn hop phan tng & RT trong
1,5 gid. Co dic hdn hop trong 4p suit giam. Tinh ché phan cin bang séc ky nhanh (silic
oxit; gradien xyclohexan/EtOAc, 0-100%) dé thu duge INT 21 dang cén mau vang.
UPLC-MS: MS (ESI): [M+H]" 820,4, rt = 1,48min.
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(2)  (S)-tert-butyl tert-butoxycacbonyl(6-(3-(N-(tert-butoxycacbonyl)-4-xyclopropyl-
benzamido)-5-flo-2-metylphenyl)-5-(2-(N-metylbut-2-ynamido)propoxy)pyrimidin-4-
yl)carbamat, INT 22

OYO
N F
i r
1 CC s
tN/ N/[kOJ<
o)\o

B

Thém NaH (60% trong dau khoang, 26mg, 0,65mmol) vao dung dich INT 21
(257mg, 0,31mmol) va ioduametan (0,040mL, 0,64mmol) trong DMF (5,0mL) & 0°C.
Khuiy hén hop phan @ng trong 1,5 gio trong khi lam 4m dén RT. Rét hdn hop vao HCI
chira nuée (0,5M) va chiét bang EtOAc (2x). Rura cac 16p hitu co gom duogc bang nude
mudi, 1am khé qua natri sulfat, loc va ¢d ddc. Tinh ché phan cin bing sic ky nhanh (silic
oxit; gradien xyclohexan/EtOAc, 0-100%) dé thu dwgc INT 22.

UPLC-MS: MS (ESI): [M+H]" 834,5, rt = 1,49min.
(3)  (S)-N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)propoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Thém TFA (0,200mL, 2,60mmol), sau d6 la tung giot nude vao dung dich INT 22
(117mg, 0,14mmol) trong DCM (5,0mL). Khudy hon hop phan tmg & RT qua dém. Co
dic hon hop. Hap thu phan cin trong EtOAc va rira bing dung dich natri hydro cacbonat
chira nuéc bio hoa. Chiét lai 16p chira nude bang EtOAc. Rira céc 16p hitu co gom dugc
bang nudc mudi, lam khé qua magie sulfat, loc va ¢d dac. Tinh ché phan cin bang sic ky
nhanh (silic oxit; gradien EtOAc/MeOH , 0-15%) sau d6 tinh ché bang SFC dé thu dugc
vi du 20.

UPLC-MS: MS (ESI): [M+H]" 534,3, rt = 1,02min. . '"H NMR (CDCl5): § (ppm) cac ddng
phan quay 8,65-8,54 (m, 1H), 8,38 va 8,33 (s, tong 1H), 8,19-8,05 (m, 2H), 7,07-6,95 (m,
2H), 6,90-6,82 (m, 1H), 5,76 va 5,23 (s, tong 2H), 4,99-4,92 va 4,76-4,68 (m, tong 1H),
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3,54-3,45 (m, 1H), 3,43-3,37 va 3,28-3,21 (m, tong 1H), 2,91 va 2,65 (s, tong 3H), 2,16
(s, 3H), 2,03-1,92 (triing s va m, tong 4H), 1,15-1,08 (m, 2H), 1,01 va 0,95 (d, tbng 3H),
0,83-0,77 (m, 2H).

Vidu 21

N-(3-(6-amino-5-(3-(N-metylacrylamido)propoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit

N” NH,

Diéu ché hop chit tiéu dé theo so dd 2 theo quy trinh trong tw v6i vi du 6, thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang N-Boc-N-metyl-3-hydroxypropylamin trong
bude 1.

UPLC-MS: MS (EST): [M+H]" 522,4, rt = 0,95min.
Vi du 22

(S)-N-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit
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Diéu ché hop chit tidu dé theo so dd 2 theo quy trinh twong tu véi vi du 6, thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang (S)-N-Boc-2-(hydroxymetyl)pyrolidin trong
bude 1.

UPLC-MS: MS (ESI): [M+H]" 534,3, rt = 1,00min.
Vi du 23

(S)-N-(3-(6-amino-5-((1-(but-2-ynoyl)pyrolidin-2-yl)metoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chét tidu dé theo so dd 2 theo quy trinh twong tw véi vi du 6, thay thé
N-Boc-N-metyl-2-hydroxyetylamin bang (S)-N-Boc-2-(hydroxymetyl)pyrolidin trong
budc 1, va thay thé axit acrylic bang axit 2-butynoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 546,3, rt = 1,02min.
Vi du 24

(S)-2-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on
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(1)  2-(6-xyclopropyl-1-ox0-3,4-dihydroisoquinolin-2(1H)-yl)-4-flo-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzyl axetat, INT 23

0
F N
0
T
B 0
00

Pidu ché INT 23 theo quy trinh twong tw véi INT 2, thay thé 1-bromo-5-flo-2-
metyl-3-nitro-benzen bing 2-bromo-6-(6-xyclopropyl-1-o0x0-3,4-dihydro-1H-isoquinolin-
2-yl)-benzyl ester cta axit axetic (W02010/000633).

UPLC-MS: MS (ESI): [M+H]" 480.4, rt = 1,36min. 'H NMR (DMSO-d¢): & (ppm) 7,76
(s, 1H), 7,49-7,46 (m, 1H), 7,38-7,35 (m, 1H), 7,10 (d, 1H), 7,06 (s, 1H), 5,24 (d, 1H),
4,93 (d, 1H), 4,07-3,98 (m, 1H), 3,65-3,58 (m, 1H), 3,15-2,99 (m, 2H), 2,04-1,96 (m, 1H),
1,91 (s, 3H), 1,31 (s, 12H), 1,05-1,00 (m, 2H), 0,80-0,75 (m, 2H).

(2)  (S)-tert-butyl 2-(((4-amino-6-clopyrimidin-5-yl)oxy)metyl)pyrolidin-1-carboxylat,

INT 24
cl
k\N NH, o)\%

Diéu ché INT 24 theo so d 2 theo quy trinh tuong tu v4i bude 1 cua vi du 6, thay
thé N-Boc-N-metyl-2-hydroxyetylamin bang (S)-N-boc-2-(hydroxymetyl)pyrolidin.
UPLC-MS: MS (ESI): [M+H]" 329,2, rt = 0,97min.

(3)  (S)-tert-butyl 2-(((4-amino-6-(3-(6-xyclopropyl-1-o0x0-3,4-dihydroisoquinolin-
2(1H)-yl)-5-flo-2-(hydroxymetyl)phenyl)pyrimidin-5-yl)oxy)metyl)pyrolidin-1-
carboxylat, INT 25
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Thém INT 23 (212mg, 0,44mmol) sau d6 la dung dich natri cacbonat chira nudc (1M,
1,20mL, 1,20mmol) vao dung dich INT 24 (néng do 66%, 200mg, 0,40mmol) trong DME

~awY

(3,0mL) va nuée (0,43mL). Khir khi hdn hop bang argon trong 10min, sau d6 thém
bis(triphenylphosphin)-paladi(Il) diclorua (14mg, 0,020mmol). Khudy hdn hop phan tng
& 90°C trong 6 gio. Sau do lam lanh dén RT, thém dung dich NaOH chtra nudc (2M,
2,0mL, 4,00mmol) va khudy hén hgp & RT trong 20min. Pha lodng hén hop véi dung
dich natri hydro cacbonat chira nuéc bio hoa va chiét bing EtOAc. Rira 16p hitu co bing
nuée va nuede mudi, lam khd qua magie sulfat, loc va ¢o dic. Tinh ché phan cin bang sic
ky nhanh (silic oxit; gradien DCM/EtOAc, 0-100%) dé thu dugc INT 25 dang chat rén
mau be.
UPLC-MS: MS (ESI): [M+H]" 604,5, rt = 1,20 min. '"H NMR (DMSO-dy): & (ppm) 8,21
(s, 1H), 7,79 (d, 1H), 7,40 (d, 1H), 7,21 (d, 1H), 7,11 (d, 1H), 7,07 (s, 1H), 7,04-6,87 (s,
br, 2H), 4,86-4,66 (m, 1H), 4,31 (m, 2H), 4,03-3,93 (m, 1H), 3,81-3,70 (m, 2H), 3,64-3,53
(m, 2H), 3,35-3,00 (m, 4H), 2,03-1,97 (m, 1H), 1,64-1,44 (m, 4H), 1,40-1,24 (m, 9H),
1,06-1,01 (m, 2H), 0,79-0,76 (m, 2H).

4)  (S)-2-(3-(6-amino-5-(pyrolidin-2-ylmetoxy)pyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on, INT 26
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Diéu ché INT 26 theo so dd 2 theo quy trinh tuong tu véi bude 3 cia vi du 6, thay
thé INT 9 bang INT 25.
UPLC-MS: MS (ESI): [M+H]" 504,4, rt = 0,75min.
(5)  (S)-2-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on

Diéu ché hop chét tiéu dé theo so d6 2 theo quy trinh twong tw v&i budce 4 cua vi du
6, thay thé INT 10 bang INT 26.
UPLC-MS: MS (ESI): [M+H]" 558.4, rt = 0,98min.

Vi du 25

N-(2-((4-amino-6-(3-(6-xyclopropyl-1-ox0-3,4-dihydroisoquinolin-2(1H)-y1)-5-flo-2-
(hydroxymetyl)phenyl)pyrimidin-5-yl)oxy)etyl)-N-metylacrylamit

(@)
F N
H
© 0]
N O\/\N)J\/
> |
N7 >NH,

(1)  2-(3-(6-amino-5-(2-(metylamino)etoxy)pyrimidin-4-yl)-5-flo-2-(hydroxymetyl)-
phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on, INT 27

N~ “NH,

Diédu ché INT 27 theo so d6 2 theo quy trinh twong ty véi INT 26, thay thé INT 24

bang INT 8 trong bude 3, va tinh ché mudi TFA qua 6ng SPE (nhwa PL-HCO3 MP) dé
thu dugce INT 27 dang amin ty do trong budc 4.
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UPLC-MS: MS (ESI): [M+H]" 478,3, rt = 0,62min.
(2)  N-(2-((4-amino-6-(3-(6-xyclopropyl-1-oxo-3,4-dihydroisoquinolin-2(1H)-yl)-5-
flo-2-(hydroxymetyl)phenyl)pyrimidin-5-yl)oxy)etyl)-N-metylacrylamit

Thém dung dich acryloyl clorua (24,64 mg, 0,272mmol) trong DCM (0,6mL) vao
dung dich INT 27 (amin ty do, 130mg, 0,272mmol) va DIPEA (0,238mL, 1,361 mmol)
trong DCM (9,0mL) & -20°C. Khuay hén hop phan ung ¢ -20°C trong 10min. Pha loang
hdn hop véi DCM va rét vao nude mubdi. Chiét lai 16p chira nuée bang DCM. Lam khé
céc 16p hitu co gom duge qua natri sulfat va loc. Nap truc tiép dich loc vao éng silic oxit
va tinh ché bing sic ky nhanh (silic oxit; gradien heptan/axeton , 0-80%) dé thu duoc chét
rin mau tring. Nghién nhé phin cin trong axetonitril, loc, va rira bing axetonitril. Lam
kho chit ran trong chan khéng dé thu dwogc vi du 25 dang chét rén mau tring.
UPLC-MS: MS (ESI): [M+H]+ 530,5, rt = 0,89min. |H NMR (DMSO-d6): & (ppm) cac
dong phan quay 8,23-8,16 (m, 1H), 7,83-7,77 (m, 1H), 7,43-7,32 (m, 1H), 7,20-7,04 (m,
5H), 6,70-6,60 (m, 1H), 6,11-6,00 (m, 1H), 5,69-5,53 (m, 1H), 4,77-4,61 (m, 1H), 4,37-
4,24 (m, 2H), 4,05-3,93 (m, 1H), 3,83-3,73 (m, 1H), 3,68-3,55 (m, 2H), 3,54-3,44 (m,
1H), 3,27-3,15 (m, 2H), 3,09-2,99 (m, 1H), 2,89-2,55 (m, 3H), 2,05-1,95 (m, 1H), 1,08-
0,99 (m, 2H), 0,81-0,74 (m, 2H).

Vidu 26
N-(3-(5-(((2S.,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-

flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

0
F NH F

O/
N O\\“'(Ng
|
kN/ NH, o)j\

(1)  axit (2S,4R)-N-boc-4-metoxypyrolidin-2-carboxylic, INT 28
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Diéu ché INT 28 theo quy trinh twong tu véi quy trinh trong W02002/102790.

MS (ESI): [M-H] 244,2. '"H NMR (DMSO-d): & (ppm) cac ddng phan quay 4,05-3,97

(m, 1H), 3,95-3,87 (m, 1H), 3,45-3,30 (m, 2H), 3,20 (s, 3H), 2,25-2,11 (m, 1H), 1,99-1,91

(m, 1H), 1,39 va 1,33 (s, tong 9H).

(2)  (2S,4R)-N-boc-2-(hydroxymetyl)-4-metoxypyrolidin, INT 29

Thém tung giot dung dich phirc boran tetrahydrofuran (1M trong THF, 30,6mL,
30,6mmol) vao dung dich INT 28 (5,00g, 20,39mmol) trong THF (100mL) & 0°C. Khudy
hén hop phan tng & RT trong 6 gi. Lam lanh hon hop dén 0°C va thém ting giot nuée
(80mL). Khuéy hdn hop tao thanh & 0°C trong 1 gid, sau dé pha loang vdi EtOAc. Rira
16p hitu co bang dung dich axit xitric 10% chtra nude, dung dich natri hydro cacbonat
chira nude bio hoa va nude mubi, lam kho qua magie sulfat, loc va ¢d ddc. Lam khé phén
cin trong chan khong dé thu dugce INT 29 thé dang chét 16ng khong mau.

MS (ESI): [M+H-tBu]" 176,1. "H NMR (DMSO-dy): & (ppm) 4,69 (t, 1H), 3,94-3,88 (m,
1H), 3,73 (s, v br, 1H), 3,48-3,36 (m, 3H), 3,31-3,22 (m, 1H), 3.20 (s, 3H), 2,08-1,87 (m,
2H), 1,40 (s, 9H).

(3)  (2S,4R)-tert-butyl 2-(((4-amino-6-clopyrimidin-5-yl)oxy)metyl)-4-
metoxypyrolidin-1-carboxylat, INT 30
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Diéu ché INT 30 theo so d 2 theo quy trinh twong tu v6i bude 1 cia vi du 6 thay
thé N-boc-N-metyl-2-hydroxyetylamin bang INT 29.
UPLC-MS: MS (ESI): [M+H]" 359,3, rt = 0,9 1 min.
(4)  N-(3-(5-(((2S.,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-
4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

Didu ché hop chét tidu d& theo so dd 2 theo quy trinh twong tw véi vi du 6 thay thé
INT 8 bang INT 30 trong budc 2.
UPLC-MS: MS (ESI): [M+H]" 564,4, rt = 0,98min.

Vi du 27

N-(3-(6-amino-5-(((2S,4R)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

N ~a N

Diéu ché hop chit tiéu dé theo so dd 2 theo quy trinh trong tw v6i vi du 6 thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 29 trong bude 1, va thay thé axit acrylic
bing axit 2-butynoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 576,4, rt = 1,01 min.
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Vidu 28

2-(3-(5-(((28,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on

)

N
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Diéu ché hop chét tiéu dé theo so db 2 theo quy trinh twong tw voi vi du 24, thay
thé INT 24 bang INT 30 trong budc 3.
UPLC-MS: MS (ESI): [M+H]" 588,5, rt = 0,95min.

Vi du 29

N-(3-(5-(((2S,4S)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

(I)  (25,4S)-metyl N-boc-4-metoxypyrolidin-2-carboxylat, INT 31

AN
O

O ™N
A\ o

A

O

-67-



23537

Thém bac oxit (2,83g, 12,23mmol) sau do6 la iodometan (15,0mL, 240,95mmol)
vao dung dich (2S,4S)-metyl N-boc-4-hydroxypyrolidin-2-carboxylat (3,00g, 12,23mmol)
trong axetonitril (60mL). Khudy hén hop phan tmg & 85°C trong 4 giv. Thém tiép
iodometan (5,0mL, 80,32mmol) va khuiy hdn hop & 85°C thém tiép 5 gid. Loc hdn hop
qua nit loc Xelit. Pha lodng dich loc bang dietyl ete va rira bang dung dich natri hydro
cacbonat chira nw6e bio hoa. Chiét lai 16p chira nuée bang dietyl ete. Rira cac 16p hitu co
gom duoc béng nude mudi, 1am kho qua magie sulfat, loc va ¢6 dic dé thu dugc INT 31
thé dau mau vang nhat.

MS (ESI): [M+H]" 260,3. "H NMR (DMSO-dg): & (ppm) céc dong phan quay 4,30-4,23
(m, 1H), 3,95-3,91 (m, 1H), 3,64 va 3,61 (s, tong 3H), 3,55-3,50 (m, 1H), 3,27-3,21 (m,
1H), 3,17 va 3,16 (s, tong 3H), 2,42-2,28 (m, 1H), 2,06-1,97 (m, 1H), 1,41 va 1,34 (s,
tong 9H).

(2)  (28.,4S)-N-boc-2-(hydroxymetyl)-4-metoxypyrolidin, INT 32

e
Ho\\“‘Q
o%%

Thém dung dich liti borohydrua (2M trong THF, 11,96mL, 23,91mmol) vao dung
dich INT 31 (3,10g, 11,96mmol) trong THF (120mL) & 0°C. Khudy hén hop phan ung &
RT qua dém. Lam lanh hén hgp dén 0°C va rét vao nuée da. Khudy hdn hop trong 15min
& RT, sau do6 chiét biang dietyl ete. Chiét lai 16p chira nuée bang dietyl ete. Rira cac 16p
hitu co gom duogc béng nude mudi, 1am khod qua magie sulfat, loc va c6 dic dé thu duoc
INT 32 th6 dang dau khéng mau.

MS (EST): [M+H]" 232,3. "H NMR (DMSO-d¢): & (ppm) 4,64 (t, 1H), 3,87 (s, 1H), 3,68-
3,44 (m, 3H), 3,32-3,26 (m, 1H), 3,21 (s, 3H), 3,18-3,15 (m, 1H), 2,04-1,97 (m, 1H),
1,42-1,34 (m, 1H), 1,40 (s, 9H).

(3)  N-(3-(5-(((2S,4S)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-
4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chit tiéu dé theo so dd 2 theo quy trinh tuong tw véi vi du 6, thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 32 trong budc 1.

-68-



23537

UPLC-MS: MS (ESI): [M+H]" 5644, rt = 0,99min.
Vi du 30

N-(3-(6-amino-5-(((2S,4S)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

| //\.\
kN/ NH, o7 ==

Didu ché hop chit tiéu d& theo so db 2 theo quy trinh tuong tu v6i vi du 6, thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 32 trong budc 1, va thay thé axit acrylic
bing axit 2-butynoic trong buégc 4.

UPLC-MS: MS (ESI): [M+H]" 576,4, 1t = 1,02min.
Vi du 31

N-(3-(5-(((2S.4R)-1-acryloyl-4-flopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-flo-
2-metylphenyl)-4-xyclopropyl-2-flobenzamit

0
F NH F

F
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|
kN/ NH, o/}\\\

(1)  axit (2S,4R)-N-boc-4-flopyrolidin-2-carboxylic, INT 33
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Lam lanh dung dich (2S,4R) metyl N-boc-4-hydroxypyrolidin-2-carboxylat (250g,

N

0

1,02mol), triphenylphosphin (401g, 1,53mmol) va axit benzoic (187g, 1,53 mol) trong
THF (3,50L) dé dat dugc nhiét do bén trong la -4°C, sau d6 thém dung dich dietyl
azodicarboxylat (40% trong toluen, 625mL, 1,43mmol) trong THF (1,50L) trong 1 gio.
Lam 4m hén hop phan tng dén RT va khudy & RT qua dém. C6 dic hdn hop. Hép thu
phan cin trong dietyl ete (2,5 L) va hdi luu hdn hop trong 1 gid. Lam lanh huyén phu dén
0°C, loc chét rin tréng ra, va rira béng etanol lanh. C6 dac dich loc. Hoa tan phﬁn can
trong hdn hop 4m c6 ty 1& hexan/EtOAc 1a 4:1 (1,5 L) va khudy & RT trong 1 gio. Lam
lanh hdn hop dén 10°C va xir Iy bing hexan (250mL). Khudy hdn hop & RT trong 30min
va tao thanh két tia. Loc chét rén ra va rua béng hexan lanh (150mL). C6 dac dich loc.
Tinh ché phan cin bang sic ky nhanh (silic oxit; hexan/EtOAc 4:1) dé thu dugc (25,4S)-
2-metyl N-boc-4-(benzoyloxy)pyrolidin-2-carboxylat dang chit rin mau tring.

Thém natri cacbonat (98¢, 0,92mol) sau d6 thém tiép MeOH (0,5L) vao dung dich
(2S,4S)-2-metyl N-boc-4-(benzoyloxy)pyrolidin-2-carboxylat (248g, 0,71mol) trong
MeOH (4,5L). Khudy hén hop phan tmg & RT trong 4 gid. Loc hdn hop, va ¢ dic dich
loc dén thé tich xp xi 1L. Pha loang dung dich v6i EtOAc (5,0L), 1am lanh dén 5°C va
rita bang nudc. Chiét lai 16p chira nude bang EtOAc (2x). Rira cac 16p hitu co gom dugc
béng nude mudi va hdn hop nude mudi 1 nude cb ty 1€ 1:1, 1am kho qua natri sulfat, loc
va cd dic. Két tinh phan cin tir DCM/hexan @& thu duoc (2S,4S)-2-metyl N-boc-4-
hydroxy-pyrolidin-2-carboxylat dang chét rin mau tring.

Thém tung giot (dietylamino)luu huynh triflorua (567mL, 4,29 mol) vao dung dich
(25,4S)-2-metyl N-boc-4-hydroxy-pyrolidin-2-carboxylat (270g, 1,10 mol) trong DCM
(2,6 L) & -80°C. Khudy hdn hop phan tmg & RT qua dém. Lam lanh hdn hop dén -78°C
va sau d6 thém vao dung dich natri hydro cacbonat chira nuéc bao hoa dugc lam lanh dén
-10°C. Trong khi thém, gitt nhiét do bén trong & dudi 5°C. Sau d6 khudy hdn hop & 0°C
trong 30min. T4ch céc 16p, chiét lai 16p chira nude bang DCM. Rira cac 16p hitu co gom
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dugc bang dung dich natri hydro cacbonat chira nuéc bao hoa, lam khé qua natri sulfat,
loc va ¢6 dic. Tinh ché phan cin bang sic ky nhanh (silic oxit; gradien hexan/EtOAc, 10-
40%) dé thu duge (2S,4R)-2-metyl N-boc-4-flo-pyrolidin-2-carboxylat dang diu mau
vang.

Thém ting giot dung dich natri hydroxit (4,2g, 105,00mmol) trong nude (30mL)
vao dung dich (2S,4R)-2-metyl N-boc-4-flo-pyrolidin-2-carboxylat (13,0g, 52,58mmol)
trong dioxan (270mL) & 15°C. Lam lanh hon hop dén 7°C va khudy huyén phu dan & 7°C
qua dém. Thém axit axetic (80mL) va pha lodng hon hop véi DCM. Téch cac 16p, chiét
lai 16p chira nuéc bang DCM. Rira cac 16p hitu co gom duge bing nude mudi, lam kho
qua natri sulfat, loc va c6 dic. Két tinh phf?m can tir dietyl ete/hexan dé thu duge INT 33
dang chat rin mau tring.

MS (ESI): [M-H] 232,2. 'H NMR (DMSO-dg): & (ppm) cac ddng phén quay 12,72 (s, br,
1H), 5,40-5,21 (m, 1H), 4,22-4,13 (m, 1H), 3,72-3,58 (m, 1H), 3,58-3,36 (m, 1H), 2,60-
2,44 (m, 1H, trang v6i dinh dung moéi), 2,19-1,97 (m, 1H), 1,41 va 1,36 (s, tong 9 H).

(2)  (2S,4R)-N-boc-2-(hydroxymetyl)-4-flopyrolidin, INT 34

Thém dung dich phirc boran tetrahydrofuran (1M trong THF, 32,2mL, 32,20mmol)
vao dung dich INT 33 (5,00g, 21,44mmol) trong THF (105mL) & 0°C. Khudy hdn hop
phan tng & RT trong 3 gid. Lam lanh hdn hop dén 0°C va thém timg giot nude (100mL).
Khudy hdn hgp tao thanh & 0°C trong 1 gid, sau d6 chiét bang EtOAc. Rua 16p hitu co
bang dung dich axit xitric chira nuéc 10%, dung dich natri hydro cacbonat chira nuéc bio
hoa va nudc mudi, lam kho qua magie sulfat, loc va co dac dé thu dugc INT 34 thd dang
dau mau vang.

MS (ESID): [M+H-tBu]" 164,2. '"H NMR (DMSO-dg): & (ppm) 5,23 (d, 1H), 4,74 (t, 1H),
3,84 (m, 1H), 3,74-3,62 (m, 1H), 3,57-3,44 (m, 2H), 3,41-3,23 (m, 1H), 2,22-2,05 (m,
2H), 1,41 (s, 9H).
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(3)  N-(3-(5-(((2S.,4R)-1-acryloyl-4-flopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-
y1)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

Didu ché hop chit tidu dé theo so db 2 theo quy trinh twong tw véi vi du 6, thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 34 trong budc 1.
UPLC-MS: MS (ESI): [M+H]" 552,5, rt = 1,00min.

Vidu 32

N-(3-(6-amino-5-(((2S,4R)-1-(but-2-ynoyl)-4-flopyrolidin-2-yl)metoxy)pyrimidin-4-yl)-
5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

.

N N N
mN/ NH, o&
Pidu ché hop chit tiéu dé theo so dd 2 theo quy trinh twong tu véi vi du 6, thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 34 trong bude 1, va thay thé axit acrylic
bang axit 2-butynoic trong budc 4.

UPLC-MS: MS (ESI): [M+H]" 564,5, 1t = 1,03min.
Vi du 33

(S)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit
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(1)  (S)-N-boc-2-(hydroxymetyl)azetidin, INT 35

HO D

~-" N
(0]
J N

Diéu ché INT 35 theo so dd 2 theo quy trinh tuong tu vdi budce 2 cia vi du 26 thay
thé INT 28 bang axit (S)-N-boc-azetidin-2-carboxylic.
MS (ESI): [M+H]" 188,1.
(2)  (S)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chit tiéu dé theo so db 2 theo quy trinh tuong tu véi vi du 6, thay thé
N-boc-N-metyl-2-hydroxyetylamin bang INT 35 trong buéc 1.
UPLC-MS: MS (ESI): [M+H]" 520,2, rt = 0,96min.

Vi du 34

(S)-N-(3-(6-amino-5-((1-propioloylazetidin-2-yl)metoxy)pyrimidin-4-yl1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

N NH,

Diéu ché hop chét tiéu dé theo so dd 2 theo quy trinh trong tw véi vi du 6 thay thé

N-boc-N-metyl-2-hydroxyetylamin bing INT 35 trong budc 1, va thay thé axit acrylic
bing axit propiolic trong budc 4.

UPLC-MS (ESI): [M+H]" 518,3, rt = 0,96min.
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Vidu 35

(S)-2-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on

@)
F N

OH
NTX O\\\"DN

lN/ NH, o}_\\

(I)  (S)-tert-butyl 2-(((4-amino-6-clopyrimidin-5-yl)oxy)metyl)azetidin-1-carboxylat,

INT 36
Cl
N)\/[O\\“‘DN
L o
N">NH, O )T
Diéu ché INT 36 theo so dd 2 theo quy trinh tuong tw véi bude 1 cua vi du 6, thay
thé N-boc-N-metyl-hydroxyetylamin bing INT 35.
UPLC-MS: MS (ESI): [M+H]" 315,1, rt = 0,91 min.
(2)  (S)-2-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3.4-dihydroisoquinolin-1(2H)-on
Diéu ché hop chét tiéu dé theo so dd 2 theo quy trinh tuong tu véi vi du 24, thay
thé INT 24 bang INT 36 trong budc 3.
UPLC-MS: MS (ESI): [M+H]" 544,4, rt = 0,94min.
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Vidu 36

(R)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chit tiéu dé theo so db 2 theo quy trinh tuong tu v61 vi du 33 thay
thé axit (S)-N-boc-azetidin-2-carboxylic bang axit (R)-N-boc-azetidin-2-carboxylic trong
budce 1.

UPLC-MS: MS (ESI): [M+H]" 520,3, rt = 0,99min.
Vi du 37

(R)-N-(3-(5-((1-acryloylpiperidin-3-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit

0
F NH F
N N\ W/\
L~ 0
N “NH,

Pidu ché hop chit tiéu dé theo so dd 2 theo quy trinh tuong tw véi vi du 6, thay thé
N-boc-N-metyl-hydroxyetylamin bang (R)-N-boc-3-(hydroxylmetyl)piperidin trong budc
1.

UPLC-MS: MS (ESI): [M+H]" 548,5, rt = 1,02min.
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Ngoadi ra, cac chat theo sang ché c6 thé dugc didu ché bang chudi phan ting bao gdm khir
béo vé vi du véi axit Lewis cta 4,6-diclo-5-metoxypyrimidin 8 dé thu dugc 4,6-diclo-5-
hydroxyoxy-pyrimidin 9, sau d6 la phan ng Mitsunobu ctia pyrimidinol véi hop chét
rugu 2’ st dung azodicarboxylat thich hop, chiang han nhu DIAD, va Smopex-301 hogc
triphenylphosphin dé thu duge chét trung gian 10, sau d6 1a phan tir thé thom wva nhan vi
du v6i amoni trong nude dé thu duge chat trung gian aminopyrimidin 3. Sau dé, chét
trung gian 3 duoc chuyén hoa thanh hop chat cubi cliing theo sang ché, tac 1a hop chét 7,
bang cac trinh tu phan g duge mé ta trude theo so dd 1 va/hodc so dd 2, tire 1a gén két
Suzuki v&i boronic este st dung chit xuc tac thich hop, chéng han nhu
bis(triphenylphosphin) paladi(Il) diclorua, khir bao vé bang cach st dung axit thich hop,
chéng han nhu TFA hodc HCI, sau d6 1a sy tao thanh amit vi du, mudi amoni hodc amin
tu do véi axit va st dung chét thur gén két thich hop, chéng han nhuw T3P, va bazo thich
hop, chéng han nhu DIPEA, hodc véi axit clorua st dung bazo thich hop, chéng han nhu
DIPEA, nhu dugc thé hién trong so dd 3 dudi day:

So dd 3:
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Vi dy 38

N-(3-(5-(((2R,3S)-1-acryloyl-3-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit
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(1)  4,6-diclopyrimidin-5-ol, INT 37

N Cl

Thém mot phan nhdém clorua (5,48g, 41,10mmol) vao dung dich 4,6-diclo-5-
metoxypyrimidin (5,00g, 27,93mmol) trong DCE (80mL) & 0°C. Khuay k§ hdn hop phan
ng & 50°C trong 6 gid. Lam lanh hdn hop dén 0°C va thém tir tir dung dich HCI chira
nuée (1M, 40mL) sau d6 1a MeOH (10mL). Khudy k¥ hon hop & RT trong 10min, sau dé
pha lodng bang nude va chiét bang hdn hop DCM/MeOH (10:1, 2 x 100mL) va EtOAc (1
x 100mL). Lam kho céc 16p hitu co gom duoc qua natri sulfat, loc va c6 dic dé thu duoc
INT 37 thé dang chét rin mau be.
UPLC-MS: MS (ESI): [M-H] 163,0, rt = 0,45min. '"H NMR (DMSO-dy): & (ppm) 11,71
(s, br, 1H), 8,39 (s, 1H).

(2)  (28,3S) 2-metyl N-boc-3-hydroxypyrolidin-2-carboxylat, INT 38
HO
Y
O ™N
1 Oz\%

Thém kali cacbonat (4,00g, 28,94mmol) sau do6 1a iodometan (1,3mL, 20,79mmol)
vao dung dich axit (2S,3S)-N-boc-3-hydroxypyrolidin-2-carboxylic (4,10g, 17,73mmol)
trong DMF (100mL) & 0°C. Lam 4m hén hop phan tng dén RT va khudy & RT trong 4
gio, sau d6 & 90°C trong 1 gid. Sau dé thém iodometan lam lanh dén RT (0,70mL,
11,19mmol) va khudy hdn hop phan tng & RT qua dém. Pha lodng hdn hop vdi nude
mubi va chiét bang EtOAc (3x). Lam khé cac 16p hitu co gom dugc qua natri sulfat, loc
va ¢b dic. Tinh ché phan cin bang sic ky nhanh (silic oxit; gradien xyclohexan/EtOAc, 0-
50%) dé thu duge INT 38 dang dau khong mau. .
MS (ESI): [M+H]" 246,2. '"H NMR (CDCly): & (ppm) cac ddng phan quay 4,42 (s, br,
1H), 4,29 va 4,18 (s, tong 1H), 3,74 (s, 3H), 3,66-3,53 (m, 3H), 2,13-2,03 (m, 1H), 1,97-
1,88 (m, 1H), 1,46 va 1,41 (s, tong 9H).
(3)  (2S,3S) 2-metyl N-boc-3-metoxypyrolidin-2-carboxylat, INT 39
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Thém iodometan (3,2mL, 51,60mmol) sau dé 1a bac(l) oxit (7,18g, 31,00mmol)
vao dung dich INT 38 (2,53g, 10,33mmol) trong DMF (25,0mL). Khuay hdn hop phan
tng & RT qua tudn. Pha lodng hdn hop véi EtOAc va loc bang niit loc xelit. Rira phan loc
nuéc mudi, dung dich natri thiosulfat 10% va dung dich natri hydro cacbonat chtra nude
bdo hoa. Lam kho 16p hitu co qua natri sulfat, loc va c6 dic dé thu dugc INT 39 tho dang
dau khong mau.

"H NMR (CDCl;): § (ppm) céc ddng phéan quay 4,41 va 4,26 (s, tong 1H), 3,94-3,87 (m,
br, 1H), 3,75 (s, 3H), 3,69-3,53 (m, 2H), 3,38 (s, 3H), 2,11-1,95 (m, 2H), 1,46 va 1,41 (s,
tong 9H).
(4)  (2R,3S)-N-boc-2-hydroxymetyl-3-metoxy-pyrolidin, INT 40
6
HO_«"™N
o%%

Thém liti clorua (1,12g, 26,40mmol) sau d6 la natri borohydrua (1,00g,
26,40mmol) vao dung dich INT 39 (2,28g, 8,81mmol) trong THF (25mL). Thém EtOH
(50mL) va khuiy hén hop phan tng & RT trong 4 gio. Lam lanh hdn hop dén 0°C va
thém tir tir nude. Chiét hdn hop bang EtOAc. Rua 16p hitu co bang nude mudi, 1am kho
qua natri sulfat, loc va ¢ dic. Pha lodng 16p chira nuéc bang dung dich amoni clorua
chira nuéc bao hoa va chiét lai véi EtOAc. Rira 16p hiru co bing nuée mudi, 1am khé qua
natri sulfat, loc va c6 dic. Tinh ché phﬁn can gom duogc b'ﬁlng sdc ky nhanh (silic oxit;
gradien xyclohexan/EtOAc, 15-100%) dé thu dugc INT 40 dang chét 1ong khong mau.
MS (ESID): [M+H]" 232,2. '"H NMR (CDCl;): & (ppm) cac ddng phan quay 4,03-3,92 va
3,89-3,77 (m, br, tong 2H), 3,72-3,55 (m, br, 2H), 3,52-3,30 (m, 2H va s, 3H chong 1én
nhau), 2,01-1,92 (m, br, 2H), 1,47 (s, 9H).
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(5)  (2R,3S)-tert-butyl  2-(((4,6-diclopyrimidin-5-yl)oxy)metyl)-3-metoxypyrolidin-1-
carboxylat, INT 41

é
Cl
mN/ cl O)\jﬁ

Thém triphenylphosphin (250mg, 0,96mmol) sau d6 thém tung giot DIAD
(0,186mL, 0,96mmol) vao dung dich INT 37 (105mg, 0,64mmol) va INT 40 (221mg,
0,96mmol) trong THF (12mL). Khudy hén hgp phén tmg & 60°C qua dém. C6 dic hon
hop trong ap suat giam. Tinh ché phin cin bing sic ky nhanh (silic oxit; gradien
xyclohexan/EtOAc, 0-40%) dé thu dugc INT 41 dang cdn khong mau.
UPLC-MS: MS (ESI): [M+H-tBu]" 322,1, rt = 1,17min. '"H NMR (CDCl;): & (ppm) céc
dong phan quay 8,57 va 8,54 (s, tng 1H), 4,35-3,91 (m, 4H), 3,58-3,46 (m, 2H), 3,42 (s,
3H), 2,24-1,97 (m, 2H), 1,46 (s, 9H).
(6)  (2R,3S)-tert-butyl 2-(((4-amino-6-clopyrimidin-5-yl)oxy)metyl)-3-
metoxypyrolidin-1-carboxylat, INT 42

6
Cl
mN/ NH, O//\\)Oﬁ

Thém dung dich amoni hydroxit chira nudc 33% (2,7mL, 22,63mmol) vao dung
dich INT 41 (173mg, 0,46mmol) trong 2-propanol (5,0mL). Khudy hdn hop phéan tng
trong dng day kin & 80°C trong 5 gidr. C6 dic hdn hop trong ap suat giam. Tinh ché phan
can bang sic ky nhanh (silic oxit; gradien DCM/EtOAc, 0-50%) dé thu duogc INT 42 dang
dau khong mau.
UPLC-MS: MS (ESI): [M+H]" 359,2, rt = 0,92min. 'H NMR (CDCl;):  (ppm) cac ddng

phan quay 8,08 (s, 1H), 6,22 va 5,78 (s, br, tong 2H), 4,25-3,95 (m, br, 4H), 3,61-3,37 (m,
5H, bao gdm s, 3H, & § 3,40), 2,18-1,95 (m, 2H), 1,46 (s, 9H).
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(7)  N-(3-(5-(((2R,3S)-1-acryloyl-3-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-
4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit, INT 43

0
F NH F

D
NTX O\\“‘ N

| =

KN NH, o)\%

Diéu ché INT 43 theo so db 3 theo quy trinh twong tw véi bude 2 cia vi du 6, thay thé
INT 8 bing INT 42.

UPLC-MS: MS (ESI): [M+H]" 610,5, rt = 1,21 min.

(8)  N-(3-(6-amino-5-(((2R,3S)-3-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-y1)-5-flo-
2-metylphenyl)-4-xyclopropyl-2-flobenzamit, INT 44

N NH,

Diéu ché INT 44 theo so dd 3 theo quy trinh twong tu v6i bude 3 cua vi du 6, thay
thé INT 9 bang INT 43 va tinh ché phan tho bing sic ky nhanh (silic oxit; gradien
DCM/(MeOH bang amoni hydroxit chira nudc 2%) , 5-65%) dé thu dugc INT 44 dang
amin tu do.

UPLC-MS: MS (ESI): [M+H]" 510,3, rt = 0,77min.
(9)  N-(3-(5-(((2R,3S)-1-acryloyl-3-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-
4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

Diéu ché hop chét tiéu dé theo so dd 3 theo quy trinh twong tu v&i budce 4 cia vi du
6 thay thé INT 10 bang INT 44.
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UPLC-MS: MS (ESI): [M+H]" 564,3, rt = 0,98min. '"H NMR (CDCl;): & (ppm) cac dong
phan quay 8,60 va 8,55 (s, tong 1H), 8,42 va 8,36 (s, tong 1H), 8,20-8,13 (m, 1H), 8,13-
8,04 (m, 1H), 7,07-7,01 (m, 1H), 6,96-6,83 (m, 2H), 6,47-6,32 (m, 2H), 5,79 (s, v br, 2H),
5,72-5,66 (m, 1H), 4,21-4,16 va 3,70-3,42 va 3,33-3,28 (m, tong 6H), 3,26 va 3,20 (s,
tong 3H), 2,15 (s, 3H), 2,01-1,88 (m, 2H), 1,84-1,74 (m, 1H), 1,16-1,07 (m, 2H), 0,84-
0,75 (m, 2H).

Ngodi ra, céc chit theo sang ché c6 thé duge diéu ché bang chudi phan tng bao gdm alkyl
héa 4,6-diclo-5-hydroxy-pyrimidin 9 v&i benzyl bromua st dung bazo thich hop, chiang
han nhu kali cacbonat, sau d6 1a phén tir thé thom 4i nhan véi amoni hydroxit dé thu duge
aminopyrimidin 12, gin két Suzuki véi este boronic 4 sir dung chat xuc tac thich hop,
chang han nhu bis(triphenylphosphin)-paladi(II) diclorua @& thu dwoc chét trung gian 13
dugc benzyl héa. Tach nhém benzyl, vi du bang sy hydro hoa, sau d6 1a phan Gng
Mitsunobu cua pyrimidinol v6i ruou cé cong thirc 2° sir dung azodicarboxylat thich hop,
chang han nhu DIAD, va Smopex-301 hoic triphenylphosphin, khir béao vé bang céach st
dung axit thich hop, chéng han nhu TFA hodc HCL, sau d6 1a su tao thanh amit cia mudi
amoni hodc amin tu do véi axit st dung chat thir gan két thich hop, ching han nhu T3P,
va bazo thich hop, chéng han nhu DIPEA, hodc véi axit clorua sit dung bazo thich hop,
ching han nhu DIPEA, dé thu duoc hop chat cubi cung theo sang ché, tirc 14 hop chit ¢6
cong thire 7, nhu duoc thé hién trong so d6 4 dudi day:

So db 4:
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Vidu 39

N-(3-(5-(((2S,4R)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yI)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

(1)  5-(Benzyloxy)-4,6-diclopyrimidin, INT 45
Cl
mN/ cl
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Thém benzyl bromua (8,42mL, 70,90mmol) sau d6 la kali cacbonat (14,70g,
106,36mmol) vao dung dich INT 37 (ndng d6 90%, 6,50g, 35,50mmol) trong DMF
(120mL). Khuay hdn hgp phan tmg & 60°C trong 1 gid. C6 ddc hdn hop. Tach phin cin
gitta EtOAc va nudc. Rira 16p hitu co biang nude va nude mudi, 1am kho qua magie sulfat,
loc va c6 diac. Tinh ché phan cin bing sic ky nhanh (silic oxit; gradien
xyclohexan/EtOAc, 0-10%) dé thu duoc INT 45 dang dau khong mau.

UPLC-MS: MS (ESI): [M+H]" 255,1, rt = 1,15min. 'H NMR (DMSO-de): & (ppm) 8,72
(s, 1H), 7,57-7,50 (m, 2H), 7,48-7,37 (m, 3H), 5,19 (s, 2H).
(2)  5-(benzyloxy)-6-clopyrimidin-4-amin, INT 46
Cl
lN/ NH,

Thém dung dich amoni hydroxit chita nuéc 2% (93mL, 614mmol) trong ndi hép
vao dung dich INT 45 (8,24¢g, 32,30mmol) trong 2-propanol (100mL). Khudy hdn hop
phéan tng & 80°C trong 12 gid. C6 dic hdn hop. Tach phin cin gitta EtOAc va nude. Ria
16p hitu co bang nurée mudi, lam khé qua magie sulfat, loc va cd dic dé thu duoc INT 46
tho dang chit rdn mau tring.

UPLC-MS: MS (ESI): [M+H]" 236,1, rt = 0,84min. 'H NMR (DMSO-dq): & (ppm) 7,98
(s, 1H), 7,58-7,51 (m, 2H), 7,43-7,32 (m, 3H), 7,25 (s, br, 2H), 4,95 (s, 2H).

(3)  N-(3-(6-amino-5-(benzyloxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-
2-flobenzamit, INT 47

N >NH,
Thém INT 5 (947mg, 2,29mmol) sau d6 la dung dich natri cacbonat chira nudc (2M,
2.86mL, 5,73mmol) vao dung dich INT 46 (néng do 90%, 500mg, 1,91mmol) trong DME
(7,0mL) va nude (1,0mL). Khir khi hdn hop bang argon trong 10min, sau d6 thém
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bis(triphenyl-phosphin)paladi(II) diclorua (67,0 mg, 0,095mmol) va khudy hdn hop phan
g & 120°C trong 15min trong may phan tng vi séng. Tach hon hop giita dung dich natri
hydro cacbonat chtra nuée bdo hoa va EtOAc. Rira 16p hitu co bang nude va nude mudi,
lam khé qua magie sulfat, loc va ¢6 dic. Tinh ché phan cin bang sic ky nhanh (silic oxit;
gradien DCM/EtOAc, 0-100%) dé thu dwogc INT 47 dang chit rin mau vang.
UPLC-MS: MS (ESI): [M+H]" 4874, rt = 1,15min. '"H NMR (DMSO-dg): & (ppm) 9,80
(s, 1H), 8,20 (s, 1H), 7,66 (t, 1H), 7,54 (d, 1H), 7,26-7,18 (m, 3H), 7,11-6,91 (m, 7H),
4,55 (s, 2H), 2,08-1,95 (trung s va m, téng 4H), 1,10-1,01 (m, 2H), 0,85-0,74 (m, 2H).

(4)  N-(3-(6-amino-5-hydroxypyrimidin-4-yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-
flobenzamit, INT 48

N\OH

mN/ NH,

Thém Pd-C (116mg) vao dung dich INT 47 (1,16g, 2,38mmol) trong THF (20mL).
Hydro héa hon hop phin tng & RT va ap suit thong thuong trong 48 gid. Pha loang hdn
hop véi MeOH (10mL) va loc qua nut loc Xelit. C6 dic dich loc. Tao huyén phi phan can
trong DCM (20mL) va thém TFA (0,918mL, 11,92mmol). Khudy hén hop & RT trong
30min, sau d6 rét vao hdn hop ctia dung dich natri hydro cacbonat chira nuGe bdo hoa va
EtOAc. Rtra 16p hitu co béng nude mudi, lam kho qua magie sulfat, loc va co dic dé thu
duoc INT 48 dang chét rdn mau be.

UPLC-MS: MS (ESI): [M+H]" 397,2, rt = 0,80min. 'H NMR (DMSO-d¢): & (ppm) 9,76
(s, 1H), 8,74 (s, 1H), 8,02 (s, 1H), 7,65 (t, 1H), 7,59-7,48 (m, 1H), 7,12-7,03 (m, 2H),
6,98-6,91 (m, 1H), 6,66 (s, br, 2H), 2,11-1,94 (tring s va m, tong 4H), 1,14-0,98 (m, 2H),
0,87-0,71 (m, 2H).

(5)  (25,45)-2-metyl N-boc-4-((metylsulfonyl)oxy)pyrolidin-2-carboxylat, INT 49
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Thém DIPEA (9,70mL, 55,54mmol) sau d6 la metansulfonyl clorua (4,30mL,
55,18mmol) vao dung dich (2S,4S)-metyl N-boc-4-hydroxypyrolidin-2-carboxylat
(11,50g, 46,88mmol) trong DCM (100mL). Khudy hdn hop phan ung & RT qua dém.
Thém tiép DIPEA (1,50mL, 8,59mmol) va metansulfonyl clorua (0,60mL, 7,70mmol) va
khudy hdn hop phan tmg & RT thém tiép mot giv. Co dac hdn hop. Tinh ché phan cin
bang sic ky nhanh (silic oxit, gradien DCM/EtOAc, 5-15%) sau d6 tinh ché 14n hai bing
sac ky nhanh (silic oxit; gradien xyclohexan/EtOAc, 0-100%) dé thu dwoc INT 49 dang
dau mau vang.
MS (ESI): [M+H]" 324,2. '"H NMR (CDCl;): & (ppm) céc ddng phan quay 5,24 (m, br,
1H), 4,55-4,48 va 4,44-4,37 (m, tong 1H), 3,84-3,70 (tring s va m, téng 5H), 3,02 (s, 3H),
2,58-2,47 (m, br, 2H), 1,48 va 1,43 (s, tong 9 H).

(6)  (25,45)-N-boc-2-(hydroxymetyl)-4-((metylsulfonyl)oxy)pyrolidin, INT 50

Thém ting giot dung dich liti borohydrua (2M trong THF, 67,6mL, 135,00mmol)
vao dung dich INT 49 (12,52g, 38,72mmol) trong THF (100mL) & 0°C. Khudy hdn hop
phan tng qua dém va lam 4m dén RT. Lam lanh hdn hop dén 0°C va thém tir tir nude.
Chiét hon hop bang EtOAc, rira 16p hitu co bang nude mudi, 1am khod qua natri sulfat, loc
va ¢6 dic. Pha lodng 16p chira nuéc bang dung dich amoni clorua chira nuée bdo hoa va
chiét lai bang EtOAc. Rira 16p hitu co bang nuéc mudi, 1am khé qua natri sulfat, loc va co

dic. Gom hai phan cin va tinh ché biang sic ky nhanh (silic oxit; gradien
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xyclohexan/EtOAc, 25-100%; sau d6 1a gradien EtOAc/MeOH , 0-10%) dé thu duoc INT
50 dang nhya khong mau.

MS (ESI): [M+H-tBu]" 240,1. '"H NMR (CDCls): § (ppm) céc ddng phan quay 5,15-5,10
(m, br, 1H), 4,37-4,29 va 4,07-3,87 (m, téng 2H), 3,81-3,62 (m, 2H), 3,59-3,47 (m, 2H),
3,00 (s, 3H), 2,37-2,25 va 2,11-2,02 (m, tong 2H), 1,40 va 1,38 (s, tong 9H).

(7)  (285,4S)-N-boc-2-((tert-butyldiphenylsilyl)oxymetyl)-4-((metylsulfonyl)oxy)-
pyrolidin, INT 51

TBDPSO._.-

\

O

0]

A~
Thém imidazol (4,30g, 63,16mmol) sau do 1a tert-butylclodiphenylsilan (11,0mL,

42,82mmol) vao dung dich INT 50 (11,00g, 37,24mmol) trong DCM (100mL). Khudy

hdn hop phan tmg & RT trong 3 gid. Loc huyén phu qua 16p Xelit méng. Rira phin loc

béng nude va nude mudi, 1am kho qua natri sulfat, loc va c¢6 dac. Tinh ché phén can béng

sdc ky nhanh (silic oxit; gradien xyclohexan/EtOAdc, 0-50%) dé thu duge INT 51 dang

dau khong mau.

UPLC-MS: MS (ESI): [M+H-tBu]" 534,3, rt = 1,50min. '"H NMR (CDCl): & (ppm) cac

dong phan quay 7,69-7,62 (m, 4H), 7,45-7,35 (m, 6H), 5,28-5,16 (m, br, 1H), 4,17-4,07

va 4,05-3,97 (m, tong 1H), 3,94-3,87 (m, 1H), 3,87-3,80 (m, 1H), 3,64-3,50 (m, 2H), 2,91

(s, br, 3H), 2,71-2,61 va 2,40-2,30 (m, tong 2H), 1,43 va 1,33 (s, tong 9H), 1,06 (s, 9H).

(8)  (2S,4R)-N-boc-2-((tert-butyldiphenylsilyl)oxymetyl)-4-(xyano)pyrolidin, INT 52
CN

TBDPSO_ . ~N
)0

O )V
Thém natri xyanua (1,39g, 28,40mmol) vao dung dich INT 51 (5,06g, 9,48mmol)
trong DMF (75mL). Khudy hdn hgp phan tng ¢ 100°C trong 3 gid. Tach hdn hop giita

EtOAc va nude. Rira 16p hitu co bang nudc muoi, lam kho qua natri sulfat, loc va ¢d dac.
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Tinh ché phan cin bing sic ky nhanh (silic oxit; gradien xyclohexan/EtOAc, 0-25%) dé
thu dugc INT 52 dang nhya khéng mau.

'H NMR (CDCl): & (ppm) cac dong phan quay 7,65-7,55 (m, 4H), 7,47-7,31 (m, 6H),
4,13-4,05 va 4,02-3,91 va 3,78-3,57 (m, tong SH), 3,39-3,29 (m, 1H), 2,52-2,21 (m, 2H),
1,48 va 1,34 (s, tong 9H), 1,05 (s, 9H).

(9)  (25.,4R)-N-boc-2-(hydroxymetyl)-4-(xyano)pyrolidin, INT 53
CN

Thém TBAF (1,0M trong THF, 7,5mL, 7,50mmol) vao dung dich INT 52 (2,95g,
6,35mmol) trong THF (30mL). Khuiy hdn hop phan tmg & RT trong 2,5 gid. C6 dic hdn
hop va hép thu phan cin trong EtOAc. Rira pha hitu co bing nurée va nude mudi, lam kho
qua natri sulfat, loc va ¢6 dic. Tinh ché phin cin bing sic ky nhanh (silic oxit; gradien
xyclohexan/EtOAc, 0-100%) dé thu duge INT 53 dang can khong mau.

MS (ESI): [M+H-tBu]" 171,1. '"H NMR (CDCl;): & (ppm) 4,14-3,83 (m, br, 2H), 3,75-
3,53 (m, 4H), 3,35-3,19 (m, br, 1H), 2,40-2,26 va 2,23-2,10 (m, tong 2H), 1,47 (s, 9H).
(10)  (2S.4R)-tert-butyl 2-(((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-
metylphenyl)pyrimidin-5-yl)oxy)metyl)-4-xyanopyrolidin-1-carboxylat, INT 54

o]
F NH F
CN
N7 O™y
L~ o

N~ >NH, O /)T\

Thém SMOPEX-301 (Immol/g, 1,51g, 1,51mmol) vao dung dich INT 48 (240mg,
0,61mmol) va INT 53 (274mg, 1,21mmol) trong THF (15mL). Gia nhiét hén hop dén
60°C va thém ting giot DIAD & nhiét do nay. Khudy hon hop phan @ng & 60°C trong 2
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gid. Loc hon hop nut loc xelit, c6 dic dich loc. Tinh ché phén can béng sdc ky nhanh
(silic oxit; gradien TBME/EtOAc, 0-100%) dé thu duoc INT 54 dang dau khéng mau.
UPLC-MS: MS (ESI): [M+H]" 605,3, rt = 1,14min.

(11) N-(3-(6-amino-5-(((2S,4R)-4-xyanopyrolidin-2-yl)metoxy)pyrimidin-4-y1)-5-flo-
2-metylphenyl)-4-xyclopropyl-2-flobenzamit, INT 55

¢}
F NH F
CN
N7 OSSN
k H
=
N~ "NH,

Thém TFA (1,0mL, 12,98mmol) sau d6 thém mdt giot nude vao dung dich INT 54
(ndng d6 83%, 313mg, 0,43mmol) trong DCM (10mL). Khudy hdn hgp phéan tng & RT
trong 1,5 git. C6 didc hdn hop. Tinh ché phan cin bing sic ky nhanh (silic oxit; gradien
DCM/(MeOH v6i amoni hydroxit chira nudc 2%) , 0-40%) dé thu duoc INT 55 dang
amin tu do dang can khong mau.
UPLC-MS: MS (ESI): [M+H]" 505,3, rt = 0,75min.
(12)  N-(3-(5-(((2S.,4R)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

CN

Thém tur tir tirng giot acryloyl clorua (0,020mL, 0,24mmol) vao dung dich INT 55
(102mg, 0,20mmol) va DIPEA (0,200mL, 1,15mmol) trong DCM (4,0mL) & 0°C. Khudy
hdn hgp phan tng & 0°C trong 30min. C6 dic hon hop. Tinh ché phan cin biang sic ky
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nhanh (silic oxit; gradien EtOAc/MeOH , 0-20%), sau d6 tinh ché SFC dé thu dugc vi du
39 dang chit ran mau trang sau khi déng kho.

UPLC-MS: MS (ESI): [M+H]" 559.4, rt = 0,96min. 'H NMR (DMSO-dg): & (ppm) cac
dong phan quay 9,81 (s, 1H), 8,21 (d, 1H), 7,72-7,63 (m, 1H), 7,57-7,47 (m, 1H), 7,17-
6,91 (m, SH), 6,48-6,39 va 6,32-6,21 (m, tong 1H), 6,15-6,05 (m, 1H), 5,68-5,56 (m, 1H),
4,29-4,22 va 4,18-4,12 (m, tong 1H), 3,73-3,62 va 3,53-3,45 (m, tdng 3H), 3,35-3,25 va
3,17-3,08 (m, téng 2H), 2,26-1,95 (tring m va s, tong 6H), 1,10-1,01 (m, 2H), 0,85-0,75
(m, 2H).

Vi du 40

N-(3-(5-(((28.4S)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit

Didu ché hop chét tiéu dé theo so dd 4 theo quy trinh twong tu véi vi du 39, thay
thé (2S,4S)-metyl N-boc-4-hydroxypyrolidin-2-carboxylat bing (2S,4R)-metyl N-boc-4-
hydroxypyrolidin-2-carboxylat trong budc 5.

UPLC-MS: MS (ESI): [M+H]" 559,4, rt = 0,94min.
Phan sinh hoc

Su trc ché hoat tinh enzym Btk

Hoat tinh trc ché clia céc hop chat chdng lai Btk dwgc danh gia bang thir nghiém
enzym sinh héa. Chuan bi cac dia thir nghiém trong khay 384 giéng c6 8 diém pha loang
nbi tiép véi cac hop chat kiém tra trén Thermo CatX workstation duoc trang bi
Innovadyne Nanodrop Express. Chuan bi cac dia thir nghiém bédng cach thém vao mdi

giéng 50nl dung dich hgp chat DMSO 90%. Bit diu cac phan (mg kinaza bing cach thém
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ting budc vao mdi giéng 4,5pl dung dich peptit/ATP (4uM  FITC-Ahx-
TSELKKVVALYDYMPMNAND-NH2, 164uM ATP) trong chit dém kinaza (HEPES
50mM, pH 7.5, DTT 1mM, Tween20 0,02%, BSA 0,02%, DMSO 0,6%, beta-
glyxerophosphat 10mM, va natri orthovanadate 10uM, MgCI2 18mM, MnCI2 ImM) va
vao mdi giéng 4,5ul dung dich enzym (BTK tai tb hop ctia ngudi du do dai 6,4nM) trong
chét dém kinaza. U cac phan tmg kinaza & 30°C trong 60 phut va sau d6 chédm dut phén
ting bang cach thém vao mdi giéng 16ul dung dich lam ngimg (HEPES 100 mM pH 7,5,
DMSO 5%, chét thir phii Caliper 0,1%, EDTA 10mM, va Brij35 0,015%). Phan tich cac
phan tng kinaza trén Caliper LC3000 workstation bang cach tich cac peptit phosphoryl
hoa va khong phosphoryl hoa va cac hoat tinh kinaza dugc tinh toan tir lugng phospho-
peptit méi duge tao thanh. Dir liéu & ché duge tinh toan bing cach so sanh véi cac phan
ting d6i chimg ma khong c6 enzym (trc ché 100%) va khéng c6 chit e ché (e ché 0%).
Nong dé cua chit wre ché dugce yéu cau ddi véi su e ché 50% (IC50) duoc tinh toan tir sy

urc che phan ing vdi cac nong do cua chat ue che.

Vidy Sur we ché hoat tinh enzym Btk
ICs [uM]

Vidul 0,002
Vidy?2 0,038
Vidu 3 0,001
Vidu 4 0,009
Vidu5 0,004
Vidu6 0,001
Vidu7 0,042
Vidy 8 0,002
Vidu9 0,01
Vidu 10 0,004
Vidull 0,01
Vidu 12 0,012
Vidu 13 0,007
Vi duy 14 0,001
Vidu 15 0,001
Vidu 16 0,015
Vidu 17 0,005
Vidu 18 0,001
Vidu 19 0,016
Vi du 20 0,005
Vi du 21 0,002
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Vidu 22 <0,0001
Vidu 23 0,001
Vidu 24 0,0005
Vi du 25 0,001
Vidu 26 0,0004
Vidu 27 0,003
Vidy 28 0,001
Viduy 29 0,004
Vidu 30 0,006
Vidu 31 0,002
Vidu 32 0,004
Vidu33 0,001
Vi du 34 0,002
Vidu 35 0,002
Vidu 36 0,017
Vidu 37 0,032
Viduy 38 0,002
Vidu 39 0,001
Vidu 40 0,002

Su e ché hoat tinh Btk trong mau

Ngoai ra, hoat tinh trc ché cua cic hgp chét trong mau duge danh gia theo thi
nghiém hoat héa té bao B in vitro sau ddy. Thu mau toan phin tir dong mach chui ¢ bung
clia chudt duc Lewis truong thanh di dugc gdy mé va chdng dong bang natri heparin
100U/ml. Sau d6 pha lodng méau dén 50% bang DMEM glucoza cao (Amimed) dugc bd
sung penixilin 100U/ml, streptomyxin 100mg/ml, L-glutamin 2mM, dextran 40 50mg/ml
va FCS 5% (Fetaclone I, Gibco). Sau do, trgn 190ul mau dugc pha lodng trude do trong
cac dia vi chudn 96 giéng day chit U (Nunc) véi 10ul dich pha loang nbi tiép cua céac hop
chit thir nghiém trong DMSO. U cac gibng & 37°C, CO2 5% trong 1 gid, sau d6 thém
30ul IL-4 ctia chudt (Beckton-Dickinson, nong d6 cubi cung 5Sng/ml) va khang thé IgM
ctia dé khang chudt (Serotec, ndng do cudi cing 15ug/ml) va i cic gidng trong 24 gid. Su
hoat héa ctia t& bao B dugc do bang dém té bao theo dong chay sau khi nhudém tap con té
bao B v6i PE-Cy5 duge danh ddu khang CD45RA cua chudt (Beckton-Dickinson) va chi
thi hoat héa CD86 (PE dugc danh dau khang CD86 cuia chudt (Beckton-dickinson). T4t ca
cac quy trinh nhudém dugc tién hanh & RT trong 30min trong bong tdi trong cac dia vi

chuin d6 ddy hinh chit V 96 giéng sau (Corning) véi BD Lysing Solution (Beckton-
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Dickinson). Dit liéu phan tich té bao dugc thu duoc bing may phan tich dong t& bao
FACScalibur (BD Biosciences) va quan thé con té bao lympho duoc gated theo kich
thudce va granularity va tiép tuc phan tich sy biéu hién ctia CD45RA va cac chi thi hoat
hoa. Dit liéu tre ché sy hoat hoa té bao B dugce tinh toan theo ty 1€ phﬁn tram té bao dugc
nhudm duong tinh so vdi cac chi thi hoat hoa trong quﬁn thé duong tinh CD45RA. Dt
liéu trc ché duge tinh toan biang cach so sanh voi cac giong d6i chimg ma khong ¢ khéang
thé khang IgM va IL-4 (trc ché 100%) va khong c6 cac chét trc ché (e ché 0%). Nong do
chét e ché dugce yéu cau dbi voi su e ché 50% (IC50) duoc tinh toan theo su @c ché

phan tng véi nong do chat tre che.

Vidu Su tre ché hoat tinh Btk trong mau
ICso [uM]
1 0,112
2 1,111
3 0,124
4 0,376
5 0,201
6 0,023
7 0,983
8 0,048
9 0,240
10 0,161
11 0,323
12 0,459
13 0,105
14 0,028
15 0,029
16 0,558
17 0,246
18 0,419
19 0,136
20 0,330
21 0,090
22 0,057
23 0,057
24 0,032
25 0,065
26 0,051
27 0,076
28 0,033
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29 0,134
30 0,222
31 0,025
32 0,055
33 0,050
34 0,208
35 0,072
36 0,354
37 0,968
38 0,070
39 0,176
40 0,080

Str dung

Dua trén vi du vé cac két qua tht nghiém sinh hoc, cac hop chét theo sang ché
nhin chung c6 hitu dung trong didu tri chi dinh dugce chon tir: cac rdi loan ty mién, cac
bénh viém, bénh di img, bénh vé dudong ho hip, ching han nhu hen suy&n va bénh phdi
téc nghén man tinh (COPD), hién twong thai ghép; cac bénh trong d6 su san xudt khéng
thé, su biéu hién khang nguyén, su san XUAt xytokin hodc su tao thanh co quan lympho la
bat thuong hodc khong mong mudn; bao gdm viém khép dang thip, bénh viém khop
thiéu nién tu phat thé hé thong (SOJIA), gut, pemphigus thé thong thudng, xuit huyét
giam tiéu cdu tu phat, luput ban do hé théng, da xo clng, bénh nhugc co, hoi ching
Sjégren, thiéu mau huyét tan tw mién, viém mach do khang thé khang té bao chit bach
cau da nhan trung tinh (ANCA), chirng dong globulin, ban xuét huyét giam tiéu cdu huyét
khdi, mé day vo cin man tinh, di tmg (bénh viém da co dia, viém da tiép xuc, viém mii di
ung), xo vita dong mach, tiéu duong loai 1, tiéu duong loai 2, bénh viém rudt, viém loét
dai trang, bénh morbus Crohn, viém tuy, viém cau than, Hoi chung Goodpasture, viém
tuyén giap Hashimoto, bénh Grave, hién twong thai ghép qua trung gian khang thé
(AMR), bénh manh ghép chdng lai vat chii, hién tugng thai ghép siéu cép, cip tinh va
man tinh qua trung gian té bao B; rdi loan huyét khdi tinh mach, nhdi mau co tim, dau
thét nguc, dot quy, r6i loan dudng rudt, nghén mach phéi; ung thu do su tao mau bao gém
nhung khong gidgi han, da u tiy; bénh bach cau; bach ciu thy xuong cép tinh; bach cau

tiy xwong man tinh; bach cau lympho; ung thu bach ciu dang tiy; u lympho khong
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Hodgkin; u lympho; da héng cau nguyén phat; ting tiéu ciu nguyén phat; xo tiy nguyén
phat v&i di san tiy xuong; va bénh Waldenstroem.
Theo phuong an khac, viéc diéu tri bénh dwoc chon tir bénh ma c6 thé duoc diéu

tri bang chat ddi khang ciia tyrosin kinaza Bruton.

Theo phuong 4n khéc, sang ché dé xuit phuong phéap diéu tri bénh ma duge didu
tri bang cach bién doi Btk bao gém viée dung lvong ¢6 hiéu qua diéu tri bénh cla hop
chat c6 cong thire (I) hoic mubi duge dung cia né. Theo phuong an khac, bénh duoc

chon tir danh sach duge dé cap o trén.
Duoc pham két hop

Hop chat theo sang ché c6 thé duoc ding cung ldc hoac trude hoac sau vGi mot
hodc nhiéu chit didu tri bénh khac. Hop chét theo sang ché c6 thé duoc dung riéng, béng
con dudng str dung gidng hodc khac nhau, hodc giéng nhau trong cung dugce pham nhu
cac chat diéu tri bénh khéc.

Cac hop chét ¢6 cong thire (I) ¢6 thé duoc ding lam thanh phan hoat tinh duy nhat
hodc trong thé lién hop vd6i, vi du lam ta dugce, cac dugce chit khac vi du cac chét rc ché
mién dich hodc didu bién mién dich hodc cac chit chéng viém khac, vi du dé didu trj hoic
ngan ngua hi¢n tugng thai ghép déng loai hodc khac loai cép tinh hoac man tinh hoac
viém hodc céc réi loan tw mién, hodc hoat chat didu tri bénh, vi du chat chéng ting sinh té
bao ac tinh. Vi du, cac hop chét c6 cong thuce (I) co thé duoc diung két hop véi chét rc ché
canxi than kinh, vi du xyclosporin A hodc FK 506; chét &rc ché mTOR, vi du rapamyxin,
40-0O-(2-hydroxyetyl)-rapamyxin, CCI779, ABTS578, AP23573, AP23464, AP23675,
AP23841, TAFA-93, biolimus-7 ho#c biolimus-9; ascomyxin ¢ dic tinh tc ché mién
dich, vi du ABT-281, ASMO981, v.v.; corticosteroit; xyclophosphamit; azathiopren;
metotrexat; leflunomit; mizoribin; axit mycophenolic hodc mudi; mycophenolat mofetil;
15-deoxyspergualin hodc chit déng ding, chat twong tw e ché mién dich hoic din xuét
ctia nd; chat tre ché PKC, vi du nhu dugce boc 16 trong WO 02/38561 hoac WO 03/82859,
vi du hop chit cta vi du 56 hodc 70; chét trc ché kinaza JAK3, vi du N-benzyl-3.,4-

dihydroxy-benzyliden-xyanoaxetamit a-xyano-(3,4-dihydroxy)-]N-benzylxinnamamit
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(Tyrphostin AG 490), prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-
dimetoxyquinazolin] (WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-
dimetoxyquinazolin] (WHI-P154),  [4-(3",5'-dibromo-4'-hydroxylphenyl)-amino-6,7-
dimetoxyquinazolin] WHI-P97, KRX-211, 3-{(3R,4R)-4-metyl-3-[metyl-(7H-pyrolo[2,3-
d]pyrimidin-4-yl)-amino]-piperidin-1-yl}-3-oxo-propionitril, & dang tu do hodc dang
mudi duge dung, vi du mono-xitrat (cling dugc goi la CP-690,550), hodc hgp chit nhu
duge mo ta trong WO 04/052359 hodc WO 05/066156; chét diéu bién thu thé sphingosin-
1-phosphat chang han nhu FTY720 (fingolimod), hodc cac hop chit duoc mé ta trong
WO 2005/000833; cac khang thé don dong tc ché mién dich, vi du, cac khang thé don
dong véi cac thu thé bach cau, vi du, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,
CD40, CD45, CD52, CD58, CD80, CD86 hozc phdi tir ciia chung; hoidc cac hop chat didu
bién mién dich khac, vi du phan tir gan két tai t6 hop c6 it nhat mot phan mién ngoai bao
CTLA4 hoic dang dot bién cta chung, vi dy it nhit phan ngoai bao CTLA4 hodc dang dot
bién ciia ching tham gia vao trinh tu protein khong CTLA4, vi du CTLAA4Ig (vi du ATCC
68629 dugc thiét ké) hodc dang dot bién cua chung, vi du LEA29Y; chit Gc ché phan tir
bam dinh, vi du chat d6i khang LFA-1, chat d6i khang ICAM-1 hodc -3, chit d6i khang
VCAM-4 hogc chat d6i khang VLA-4; hodc chit hoa diéu tri bénh, vi du paclitaxel,
gemxitabin, xisplatinum, doxorubixin hodc S5-flouracil; hoac chét chéng nhiém trung.
Duoc pham két hop khac két hop véi hop chit co cong thie (I) ¢6 thé duge chon tir chét
trc ché PI3K (vi du tinh chon loc, hodc anpha, beta, gamma, delta), chit e ché TNF, chét
Gtc ché TL1beta, chit trc ché IL17, va chat trc ché TL6 hogc thu thé IL.

Thuat ngit “ding chung” hodc “ding két hgp” hodc twong tu nhu dugce st dung &
day nghia la bao gbém viéc dung cac hoat chat diéu tri bénh duoc chon cho mdt bénh nhan,
va dugc dung dé chi bao gdm cac ché do diéu tri trong dé cac chéat khong nhét thiét 1a

dugc dung theo cung mot con dudng hodc cung lic.

Thuat ngir “duge pham két hop” nhu duge sir dung & day nghia 13 san pham ma 13
két qua tir viéc tron hoic két hop nhiéu hon mét thanh phén hoat tinh va bao gém ca dugce
pham két hop ¢b dinh va khéng c¢d dinh cta cac thanh phan hoat tinh. Thuét ngit “dugc
pham két hop ¢ dinh” nghia 1a thanh phan hoat tinh, vi du hop chat c6 céng thirc (I) va
ddng hoat chat, ca hai dugc diung cho bénh nhan ddng thoi ¢ dang phan don hodc dang
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lidu. Thuat nglr “dugc phém két hop khong ¢6 dinh” nghia la thanh phén hoat tinh, vi du
hop chit c6 cong thirc (I) va dong hoat chat, dwgc dung ca cho bénh nhan du6i dang phan
riéng dong thoi hodc ciing lac hodc lién tuc ma khéng c6 gidi han thdi gian cu thé, trong
do6 viéc dung nay mang lai mirc do 6 tac dung diéu tri bénh cia hai hop chit trong co thé
bénh nhan. Dugc phdm két hop khong ¢6 dinh ding cho diéu tri bénh phéi hop, vi du
dung ba hoic nhiéu hon ba thanh phan hoat tinh.

Theo mét phwong an, sang ché dé xuét san pham chira hop chét ¢ cong thire (I) va
it nhit mot hoat chat diéu tri bénh khac duéi dang dugc pham két hop dé st dung ddng
thoi, riéng biét hoac lién tiép trong diéu tri bénh. Theo mot phuong én, viéc diéu tri bénh
nay 1a diéu tri bénh hodc tinh trang giy ra bai Btk kinaza. Cac san phidm dugc d& xudt
dudi dang duoc phdm két hop bao gdm ché pham chira hop chét ¢ cong thire (I) va (cac)
hoat chat diéu tri bénh cung nhau trong cung dugc pham, hodc hop chit cé cong thie (1)
va (cac) hoat chét diéu tri bénh khac & dang riéng biét, vi du & dang bo Kkit.

Theo mot phuwong an, sang ché dé xut dugc phdm bao gém hop chit ¢6 cong thirc
(I) va (cac) hoat chét didu tri bénh. Tuy y, dugc phém c6 thé bao gém ta dugc dugc dung,
nhu duoc mo ta & trén.

Theo mét phuong 4n, sang ché d& xudt bo dung cu bao gdm hai hodc nhiéu duge
pham riéng biét, it nhit mot duge pham chira hop chit c6 cong thirc (I). Theo mot phuong
an, bd dung cu bao gém phuong tién dé gilr riéng biét cac dugc phfim nay, chéng han nhu
dung cu chtra, binh phan chia, hodc goi giéy kim loai phan chia. Vi du bd kit nay 1a vi,
nhu dugc dung thong thuong dé déng géi cac vién nén, vién nang va tuong tu.

Bo kit theo sang ché c6 thé duge st dung dé dung theo cac dang 1idu khac nhau, vi
du, qua duong miéng hodc ngoai duong tiéu hoa, dé dung céac dugc phém riéng bi€t & cac
khoang lidu khac nhau, hoic d& chuin d¢ cac duoc phﬁm riéng bi€t so voi duge phém
khac. D& hd trg su tuan thu, bo kit theo sang ché théng thudng 1a ¢6 cac hudng dan sir
dung.

Theo cac phic d6 dicu tri bénh két hop theo sang ché, hop chét theo sang ché va
hoat chét diéu tri bénh khac dwgce san xuét va/hodc tao thanh boi cung mdt nha san Xut
hodc boi cac nha san xuat khac nhau. Ngoai ra, hop chét theo sang ché va hoat chét diéu

tri bénh khac c6 dé duge dua cing vao phac dd diéu tri bénh két hop: (i) trude sw phd
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bién san pham két hop nay cho bac si (vi du trong trudng hop bd dung cu chira hop chat
theo sang ché va chét diéu tri bénh khac); (ii) bing ban than bac si (hodc theo su hudng
dan cta béc si) ngay trudc khi dung; (iii) trong ban than bénh nhan, vi du trong khi dung
lién tiép hop chat theo sang ché va cht diéu tri bénh khéc.

Theo d6, sang ché moé ta viéc sir dung hop chit c6 cong thuc (I) dé didu tri bénh
hoic tinh trang giy ra bai Btk kinaza, trong d6 dugc pham duoc didu ché dé dung véi
hoat chét didu tri bénh khac. Sang ché ciing mé ta viéc str dung hoat chét diéu tri bénh
khac dé didu tri bénh hoic tinh trang gy ra boi Btk, trong d6 duoc phim dugc dung voi
hop chét c¢6 cong thire (I).

Sang ché ciing dé xudt hop chit c6 cong thire (I) dé sir dung trong phuong phép
diéu tri bénh hoic tinh trang gay ra boi Btk, trong do6 hop chét co cong thuc (I) duogc didu
ché dé dung vé6i hoat chit diéu tri bénh khéac. Sang ché ciing dé xuit hoat chét diéu tri
bénh khac dé sir dung trong phwong phap diéu tri bénh hodc tinh trang gy ra béi Btk,
trong d6 hoat chét didu tri bénh khac dugc didu ché dé ding v6i hop chit ¢6 cong thire (1).
Sang ché ciing d& xuit hop chat c6 cong thirc (I) dé sir dung trong phuong phap diéu tri
bénh hoic tinh trang gay ra boi Btk, trong dé hop chit ¢6 cong thirc (I) duoc dung véi
hoat chét diéu tri béhh khéc. Sang ché cling dé xuit hoat chit diéu tri bénh khac dé su
dung trong phuong phép diéu tri bénh hoic tinh trang gay ra boi Btk, trong d6 hoat chat

diéu tri bénh khac duoc ding véi hop chét c6 cong thire ().
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YEU CAU BAO HOQ
1. Hop chét c6 cong thic (I) hodc mudi duoc dung cua no:
R7

R6
© R3

R5 N R2 R13
R4 R11 \Tg
R1 R10 0
v O\l\/(CRR)n
o I

N NH, Rg R9

R12\
N

@

trong do:

R1 1a hydro, C,-Cg alkyl tlty ¥ dugc thé bing hydroxy;

R2 1a hydro hoac halogen;

R3 1a hydro hoéac halogen;

R4 1a hydro;

R5 1a hydro hoac halogen;

hoic R4 va RS duge gan v6i nhau va 1a lién két, -CH,-, -CH,-CH,-, -CH=CH-, -CH=CH-
CH,-; -CH,-CH=CH-; hoic -CH,-CH,-CH,-;

R6 va R7 doc 1p v6i nhau 1a H, C;-Cq alkyl tiiy y dwgc thé bing hydroxyl, Cs-Cg
xycloalkyl tiy ¥ dugc thé bang halogen hodc hydroxy, hodc halogen;

R8, R9, R, R’, R10 va R11 dgc 13p v&i nhau 1a H, hoic C,-Cq alkyl tiy y dugc thé béng
C1-C6 alkoxy; hodc hai gdc bét ky trong sb R8, R9, R, R’, R10 va R11 cung v6i nguyén
tlr cacbon ma chiing gén vao ¢ thé tao thanh vong cacboxyclic no 3 dén 6 canh;

R12 1a hydro hoic C,-Cg alkyl tity y dwgc thé bang halogen hoic C;-Cg alkoxy;

hodc R12 va géc bat ky trong sb R8, R9, R, R’, R10 hodc R11 cing v6i cac nguyén tir ma
ching gén vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay co thé tuy y
duoc thé béng halogen, xyano, hydroxyl, C;-Cg alkyl hoac C;-Cg4 alkoxy;

nla 0 hoac 1; va

R13 1a C,-Cg alkenyl tuy y duge thé bang C,-Cq alkyl, C,-Cg alkoxy hoic N,N-di-C,-Cg
alkyl amino; C,-Cg alkynyl tity ¥ dwoc thé bang C,-Cq alkyl hodc C,-Cq alkoxy; hodc C,-
Cy alkylenyl oxit tiy y duge thé bang C,-Cq alkyl.
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2. Hop chét theo diém 1 hodc mudi duoc dung cua nd, trong do:

R1 1a hydro, hoic C;-Cg alkyl tuy y duge thé bang hydroxy;

R2 Ia halogen;

R3 1a hydro;

R4 1a hydro;

R5 Ia halogen;

hoac R4 va R5 duogc gén v6i nhau va la lién két, -CH2-, -CH2-CH2-, -CH=CH-, -
CH=CH-CH2-; -CH2-CH=CH-; hodc -CH2-CH2-CH2-;

R6 va R7 doc lap v6i nhau 1a H, C,-Cq alkyl tiy y duwgce thé bing hydroxyl, Cs;-Cg
xycloalkyl tily y dugc thé bang halogen hoic hydroxy, hodc halogen;

R8, R9, R10 va R11 doc 1ap véi nhau 1a H, hodc C,-Cg alkyl; hodc hai gbc bit ky trong sb
R8, R9, R10 va R11 cung véi nguyén tir cacbon ma chiing gin vao c6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;

R va R’ 1a hydro;

R12 14 hydro hoic C,;-Cg alkyl tily ¥ duge thé bing halogen;

hodc R12 va gbc bét ky trong s6 RS, R9, R, R’, R10 hoic R11 cing vé6i cac nguyén tr ma
ching gén vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé tiy y
duoc thé béng halogen, xyano, hydroxyl, C;-C¢ alkyl hodc C;-Cg¢ alkoxy;

nla 0 hodc 1; va

R13 1a C,-C¢ alkenyl tuy y dugc thé bﬁng C;-Cg alkyl hodc C;-Cq4 alkoxy; C,-Cg alkynyl
tuy y dugc thé béng C,-Cs alkyl hodc C-Cq4 alkoxy; hodc C,-Cqy alkylenyl oxit tuy y dugc
thé bang C,-Cs alkyl.

3. Hop chét theo diém 1 hodc 2, hodc mubi dugc dung cta nd, trong do:
R1 1a hydro, hodc C,-Cg alkyl tiy y duge thé bang hydroxy:;

R2 1a halogen;

R3 1a hydro;

R4 1a hydro;

RS Ia halogen;
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R6 va R7 doc 1ap véi nhau 1a H, C,-Cg alkyl tuy y duge thé bang hydroxyl, C;-Cq
xycloalkyl tlly y dugc thé bang halogen hoic hydroxy, hoic halogen;

R8, R9, R10 va R11 doc lap véi nhau 1a H, hoic C,-Cq alkyl; hodc hai gbc bat ky trong sb
R8, R9, R10 va R11 cuing véi nguyén tir cacbon ma ching gin vao c6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;

R va R’ 1a hydro;

R12 I4 hydro hodc C,-Cq alkyl tity v duoc thé bang halogen;

hozc R12 va gdc bat ky trong s6 R8, R9, R, R’, R10 hoic R11 cling v6i cac nguyén ttr ma
chiing gén vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay co thé tiy y
duoc thé b@ing halogen, xyano, hydroxyl, C;-Cg alkyl hoac C,-C¢ alkoxy;

nla0hodc 1;va

R13 la C,-C¢ alkenyl tuy y duoc thé béng C;-Cs alkyl hodc C;-Cg¢ alkoxy; C,-C¢ alkynyl
tuy y duogc thé béng C;-Cs alkyl hoac C;-Cq4 alkoxy; hodc C,-Cqy alkylenyl oxit tiy ¥ dugc
thé bang C,-Cg alkyl.

4. Hop chét theo diém 1, hodc mudi dugc dung cua no, trong do:

R1 14 hydro, C;-Cg alkyl tiy y duoc thé bang hydroxy;

R2 1a hydro hoac halogen;

R3 1a hydro hoac halogen;

R4 va RS dugc gan v6i nhau va la lién két, -CH,-, -CH,-CH,-, -CH=CH-, -CH=CH-CH,-;
-CH,-CH=CH-; hodc -CH,-CH,-CH,-;

R6 va R7 doc lap véi nhau 1a H, C,-Cg alkyl tuy y duoc thé bang hydroxyl, Cs-Cg
xycloalkyl tiy y dugc thé bang halogen hoic hydroxy, hodc halogen;

R8, R9, R10 va R11 doc 1ap v6i nhau 1a H, hodc C,-Cq alkyl; hodc hai gde bit ky trong s6
R8, R9, R10 va R11 clng v4i nguyén tir cacbon ma ching gan vao c6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;

R va R’ 1a hydro;

R12 14 hydro hodc C,-Cq alkyl tity y duroc thé bang halogen;
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hodc R12 va gdc bat ky trong s6 RS, R9, R, R’, R10 hodc R11 ciing v6i cac nguyén tir ma
ching gin vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé tuy y
duoc thé bé“mg halogen, xyano, hydroxyl, C;-C¢ alkyl hodc C,-Cg alkoxy;

nla 0 hodc 1; va

R13 1a C,-Cy alkenyl tiy ¥ dugc thé bang C,-Cg alkyl hoic C;-Cq alkoxy; C,-Cg alkynyl
tuy y dugce thé béng C;-Cs alkyl hoac C;-Cq4 alkoxy; hodc C,-Cq alkylenyl oxit tuy v dugce
thé bang C,-Cs alkyl.

5. Hop chét theo diém 1, hodc mudi duge dung cua no, trong do:

R1 1 hydro, C,-C, alkyl tuty v duoc thé bang hydroxy;

R2 1a hydro hoac halogen;

R3 1a hydro hoac halogen;

R4 va RS duoc gén voO1 nhau va la -CH,-CH,-, hoac -CH=CH-;

R6 va R7 doc 1ap vé6i nhau 1a H, C,-C4 alkyl tiiy ¥ dwgc thé bang hydroxyl, C;-Cg
xycloalkyl tiy y dugc thé bang halogen hoic hydroxy, hoac halogen;

R8, R9, R10 va R11 doc 1ap v6i nhau 1a H, hodc C,-Cg alkyl; hodc hai gbe bét ky trong sb
R8, R9, R10 va R11 cung vé&i nguyén tir cacbon ma chiing gin vao c¢6 thé tao thanh vong
cacboxyclic no 3 dén 6 canh;

R va R’ 1a hydro;

R12 14 hydro hodc C;-Cg alkyl tly y duoc thé bang halogen;

hodc R12 va gdc bét ky trong s6 R8, R9, R, R’, R10 hodc R11 ciing v6i cac nguyén tir ma
ching gén vao co thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé tiy y
dugce thé béng halogen, xyano, hydroxyl, C,-C¢ alkyl hodc C;-Cg alkoxy;

nla 0 hoac 1; va

R13 la C,-Cy alkenyl tity y dugc thé bing C,-Cg alkyl hodc C;-Cq alkoxy; C,-Cq alkynyl
tly y dugc thé bang C,-Cs alkyl hodic C,-Cq alkoxy; hodc C,-Cg alkylenyl oxit tuy y dugc
thé bang C,-Cg alkyl.

6. Hop chit theo diém 1, hoic mudi dwoc dung cua nd, trong do:

R1 14 hydro, hoic C,-Cq alkyl tity y duge thé bang hydroxy:;
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R2 14 halogen;

R3 1a hydro;

R4 1a hydro;

R5 1a halogen;

R6 va R7 doc lap v6i nhau 1a H, C-Cg alkyl tiy y duwge thé bang hydroxyl, Cs-Cq
xycloalkyl tiiy ¥ duge thé biang halogen hoic hydroxy, hodc halogen;

R8, R9, R10 va R11 ddc lap véi nhau la H, hoac C;-Cq alkyl;

R va R’ 1a hydro;

R12 14 hydro hodc C;-Cg alkyl tiy y duoc thé bang halogen;

nla0hodc 1; va

R13 1a C,-Cg alkenyl tiry ¥ duge thé bang C,-Cg alkyl hodc C,-Cg alkoxy; C,-Cg alkynyl
tiy y duge thé bang C,-Cq alkyl hodc C,-Cg alkoxy; hodc C,-Cy alkylenyl oxit ty y duge
thé bang C,-Cs alkyl.

7. Hop chét theo diém 1, hodc mubi dugc dung ciia né, trong do:

R1 1a hydro, hoic C,-Cq alkyl tiy y dwoc thé bang hydroxy:

R2 1a halogen;

R3 1a hydro;

R4 1a hydro;

R5 la halogen;

R6 va R7 doc lap v6i nhau 1a H, C-Cg alkyl tiy y dwge thé bang hydroxyl, Cs-Cq
xycloalkyl tiry ¥ duge thé bang halogen hodc hydroxy, hoic halogen;

R8 va R9, doc lap vai nhau 1a H, hoac C,-Cq alkyl;

R va R’ 1a hydro;

R12 va gbe bat ky trong s6 R10 hodc R11 cung véi cac nguyén tor ma chung gin vao co
thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay cé thé tuy y duoc thé bang
halogen, xyano, hydroxyl, C;-Cg alkyl hodac C;-Cg alkoxy;

nla 0 hoac 1; va
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R13 14 C,-Cy alkenyl tity y dugc thé bang C,-Cg alkyl hodc C;-Cy alkoxy; C,-Cg alkynyl
ty y duoc thé bang C,-Cg alkyl hodc C,-Cq alkoxy; hoidc C,-Cg alkylenyl oxit tiy y duge
thé bang C,-Cs alkyl.

8. Hop chét theo diém 1, hodc mudi duge dung cua no, trong do:

R1 Ia hydro, hodc C,-Cq4 alkyl tuy y dugc thé bﬁng hydroxy;

R2 1a halogen;

R3 1a hydro;

R4 13 hydro;

R5 1a halogen;

R6 va R7 doc lap véi nhau 1a H, C-Cg alkyl tuy ¥ dugc thé bing hydroxyl, C;-Cg
xycloalkyl tiy y duoc thé bang halogen hoic hydroxy, hodc halogen;
R8,R9, R10 va R11 doc lap véi nhau 1a H, hodc C;-Cq alkyl;

R va R’ 1a hydro;

R12 14 hydro hoic C;-Cg alkyl tiy ¥ duoc thé bang halogen;

nla 0 hodc 1;va

R13 14 C,-Cg alkenyl tuy y duoc thé béng C,-Cg alkyl hoac C;-Cg alkoxy.

9. Hop chét theo diém 1, hodc mudi dugc dung cua nd, trong do:

R1 1a hydro, hodc C,-Cg alkyl tuy y duoc thé béng hydroxy;

R2 1a flo;

R3 14 hydro;

R4 1a hydro;

RS 1a halogen;

R6 va R7 doc lap véi nhau 1a H, C-Cg alkyl tiy ¥ duoc thé bing hydroxyl, Cs-Cg
xycloalkyl tily ¥ duoc thé bang halogen hodc hydroxy, hoic halogen;

R8 va R9 ddc lap vdi nhau 1a H, hoac C,-Cq alkyl;

R12 va gdc bat ky trong s6 R10 hodc R11 cing vdi cac nguyén tir ma ching gin vao c6
thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong niy c6 thé ty y dwoc thé bing
halogen, xyano, hydroxyl, C,-C¢ alkyl hoac C;-Cg¢ alkoxy;
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nla0;va
R13 la C,-C¢ alkenyl tly ¥ duoc thé bang C;-Cq alkyl hodc Ci-C4 alkoxy; hodc C,-Cg
alkynyl tuy y duoc thé bang C,-Cg alkyl hodc C;-Cy alkoxy.

10. Hop chét theo diém 1, hodc mudi duge dung cua nd, trong do:
R1 1a C;-Cq alkyl;

R2 1a flo;

R3 1a hydro;

R4 1a hydro;

R5 1a flo;

R6 va R7 ddc 1ap voi nhau 1a H, C5-Cq4 xycloalkyl, hodc halogen;
R8,R9, R10 vaR11 1a H;

R12 14 hydro;

nla0; va

R13 14 C,-Cq alkenyl tily y duoc thé bang C,-Cg alkyl.

11. Hop chét theo diém 1, hodc mudi duge dung cta no, trong d6 hop chét nay dugc chon
tu:
N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
(E)-N-(3-(6-amino-5-((1-(but-2-enoyl)azetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-((1-propioloylazetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-((1-(but-2-ynoyl)azetidin-3-yl)oxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-((1-acryloylpiperidin-4-yl)oxy)-6-aminopyrimidin-4-y1)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
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(E)-N-(3-(6-amino-5-(2-(N-metylbut-2-enamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-metylpropiolamido)etoxy)pyrimidin-4-yl1)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
(E)-N-(3-(6-amino-5-(2-(4-metoxy-N-metylbut-2-enamido)etoxy)pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)etoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
N-(2-((4-amino-6-(3-(4-xyclopropyl-2-flobenzamido)-5-flo-2-metylphenyl)pyrimidin-5-
yl)oxy)etyl)-N-metyloxiran-2-cacboxamit;
N-(2-((4-amino-6-(3-(6-xyclopropyl-8-flo-1-oxoisoquinolin-2(1H)-yl)phenyl)pyrimidin-
5-yl)oxy)etyl)-N-metylacrylamit;
N-(3-(5-(2-acrylamidoetoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-etylacrylamido)etoxy)pyrimidin-4-y1)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(2-(N-(2-floetyl)acrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-((1-acrylamidoxyclopropyl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(5-(2-acrylamidopropoxy)-6-aminopyrimidin-4-yl)-5-flo-2-metylphenyl)-4-
xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(but-2-ynamido)propoxy)pyrimidin-4-yl1)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-(2-(N-metylbut-2-ynamido)propoxy )pyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(3-(N-metylacrylamido)propoxy)pyrimidin-4-yl)-5-flo-2-metylphenyl)-
4-xyclopropyl-2-flobenzamit;
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(S)-N-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-((1-(but-2-ynoyl)pyrolidin-2-yl)metoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-2-(3-(5-((1-acryloylpyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on;
N-(2-((4-amino-6-(3-(6-xyclopropyl-1-ox0-3,4-dihydroisoquinolin-2(1H)-yl)-5-flo-2-
(hydroxymetyl)phenyl)pyrimidin-5-yl)oxy)etyl)-N-metylacrylamit;
N-(3-(5-(((2S,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((2S,4R)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
2-(3-(5-(((2S,4R)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-(hydroxymetyl)phenyl)-6-xyclopropyl-3.,4-dihydroisoquinolin-1(2H)-on;
N-(3-(5-(((2S,45)-1-acryloyl-4-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((2S,4S)-1-(but-2-ynoyl)-4-metoxypyrolidin-2-yl)metoxy)pyrimidin-4-
yl)-5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-(((2S,4R)-1-acryloyl-4-flopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-
2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(6-amino-5-(((2S,4R)-1-(but-2-ynoyl)-4-flopyrolidin-2-yl)metoxy)pyrimidin-4-yl)-
5-flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-N-(3-(6-amino-5-((1-propioloylazetidin-2-yl)metoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
(S)-2-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
(hydroxymetyl)phenyl)-6-xyclopropyl-3,4-dihydroisoquinolin-1(2H)-on;
(R)-N-(3-(5-((1-acryloylazetidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
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(R)-N-(3-(5-((1-acryloylpiperidin-3-yl)metoxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-(((2R,3S)-1-acryloyl-3-metoxypyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;
N-(3-(5-(((2S,4R)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit;

va
N-(3-(5-(((2S,4S)-1-acryloyl-4-xyanopyrolidin-2-yl)metoxy)-6-aminopyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit.

12. Dugc phdm bao gom luong c6 hidu qua didu tri bénh cua hop chit theo diém bét ky

trong s6 cac diém tir 1 dén 11 va mdt hodc nhiéu chét mang dugc dung.

13. Dugc pham két hop bao gém lugng c6 hiéu qua didu tri bénh cia hop chit theo diém
bat ky trong sb cac diém tir 1 dén 11 hoic mudi duge dung ctia n6 va mot hodc nhiéu
d@)ng hoat chét c6 hoat tinh diéu tri bénh, trong do6 cac déng hoat chit dugc chon tir chét

trc ché mién dich hodc dicu bién mien dich, chat chong viém, hoac chat hda tri liéu.

14. Hop chat c6 cong thirc (I) hodc mudi duoc dung cda no6:
R7

R6—E
© R3

R5 N
7/
R4 R11>( T<
R1 R10
\KCRR)n

NH, R8 R9

M

trong do:

R1 1 hydro, C,-Cg alkyl tity ¥ duroc thé bang hydroxy;
R2 1a hydro hoac halogen;

R3 1a hydro hodc halogen;

R4 1a hydro;
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R5 la hydro hodc halogen;

hogc R4 va RS dugce gén v6i nhau va la lién két, -CH,-, -CH,-CH,-, -CH=CH-, -CH=CH-
CH,-; -CH,-CH=CH-; hodc -CH,-CH,-CH,-;

R6 va R7 doc 1ap véi nhau 1a H, C,-Cq alkyl tuy y dwoc thé bang hydroxyl, C;-Cy
xycloalkyl tuy y dugce thé bang halogen hoic hydroxy, hodc halogen;

R8, R9, R, R’, R10 va R11 doc lap véi nhau 1a H, hodc C,-Cs alkyl tity ¥ duogc thé bang
C1-C6 alkoxy; hodc hai gbc bt ky trong sé R8, R9, R, R’, R10 va R11 cing véi nguyén
tir cacbon ma ching gén vao c¢6 thé tao thanh vong cacboxyclic no 3 dén 6 canh;

R12 14 hydro hodc C,-Cs alkyl tity ¥ duroc thé bang halogen hodc C;-Cg alkoxy;

hoic R12 va gbc bat ky trong s6 R8, R9, R, R’, R10 hodc R11 cing v6i cac nguyén tir ma
ching gén vao c6 thé tao thanh vong azaxyclic 4, 5, 6 hodc 7 canh, vong nay c6 thé tuy y
duoc thé béng halogen, xyano, hydroxyl, C,-Cg4 alkyl hodc C;-C¢ alkoxy;

nla0hodc1;va

R13 1a C,-C¢ alkenyl tuy ¥ duge thé biang C,-Cg alkyl, C;-Cg alkoxy hodc N,N-di-C;-Cy
alkyl amino; C,-C4 alkynyl tily y dwgc thé bang C;-Cq alkyl hodc C;-Cg alkoxy; hodc C,-
Cy alkylenyl oxit tiry y dugc thé bang C;-Cg alkyl, dé sir dung lam thudc.

15. Hop chat N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-y1)-5-flo-2-

metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi duge dung cua né.

16. Hop chit N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-

metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mubi duoc dung ciia no.

17. Hop chét (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-y1)-5-

flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mubi dugc dung ciia no.

18. Duogc phém bao gém lwong c6 hiéu qua diéu tri bénh cta hop chét theo diém 15 va

mot hodc nhiéu chit mang dugc dung.

19. Duoc phém bao gém lugng c6 hiéu qua diéu tri bénh cua hop chét theo diém 16 va

mot hodc nhidu chét mang dugc dung.

-110-



23537

20. Duoc phﬁm bao gdm luong ¢6 higu qua diéu tri bénh cua hop chit theo diém 17 va

mét hodc nhiéu chat mang dugc dung.

21. Dugc pham két hop bao gdm lugng c6 hiéu qua didu tri bénh cua hop chét theo diém
15 hodc mubi duge dung cia nd va mdt hodc nhidu ddng hoat chét c6 hoat tinh diéu tri
bénh, trong d6 cac déng hoat chat duoc chon tir cac chit (rc ché mién dich hoac diéu bién

mién dich, chat chong viém, hodc chat hoa tri lidu.

22. Dugc pham két hop bao gdbm lugng c6 hidu qua didu tri bénh cua hop chit theo diém
16 hoic mudi duoc dung cua ndé va mot hodc nhiéu déng hoat chét c6 hoat tinh diéu tri
bénh, trong d6 cac déng hoat chit dugc chon tir cac chat (e ché mién dich hoic diéu bién

mién dich, chat chong viém, hodc chat hoa tri li€u.

23. Dugc pham két hop bao gdm lugng c6 hidu quéa didu tri bénh cua hop chit theo diém
17 hodc mudi duge dung ctia n6é va mot hodc nhiéu déng hoat chét ¢6 hoat tinh diéu tri
bénh, trong do cac déng hoat chat dugc chon tir cac chit (rc ché mién dich hodc diéu bién

mién dich, chat chong viém, hodc chat hoa tri lidu.

24. Hop chat N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi duge dung cia né, dé sir dung lam

thude.

25. Hop chét N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi durge dung cia no, dé sir dung 1am

thude.
26. Hop chét (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-y1)-5-

flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi duoc dung cia no, dé su

dung lam thude.

-111-



23537

27. Hop chat N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi duoc dung cia né, dé sir dung
trong didu tri bénh hoic rdi loan gy ra do Btk, trong dé bénh hoic rdi loan giy ra boi Btk
duoc chon tir rdi loan ty mién, bénh viém, bénh di ung, bénh vé duong ho hép, hién tuong
thai ghép, viém khép dang thap, viém khdp thiéu nién ty phat thé hé thdng (SOJIA), bénh
gut, pemphigus thé théng thudng, xuét huyét giam tiéu ciu ty phat, luput ban do hé thong,
da xo cung, bénh nhugc co, hoi ching Sjogren, thiéu mau huyét tan ty mién, viém mach
lién quan dén khang thé khang té bao chét bach ciu da nhén trung tinh (anti-neutrophil
cytoplasmic antibodies-ANCA), chitng déng globulin, ban xuat huyét giam tiéu cdu huyét
khoi, mé day vo6 can man tinh, viém da co dia, viém da tiép xUc, viém mii di ing, xo vita
dong mach, tiéu duong loai 1, tiéu dudng loai 2, bénh viém rudt, viém loét dai trang, bénh
morbus Crohn, viém tuy, viém cau than, hoi chimg Goodpasture, viém tuyén giap
Hashimoto, bénh Grave, hién tugng thai ghép qua trung gian khang thé (AMR), bénh
manh ghép chdng lai vat cha, hién tugng thai ghép siéu cép, cdp tinh va man tinh qua
trung gian té bao B; roi loan huyét khéi tinh mach, nhdi mau co tim, dau thit nguc, dot

quy, roi loan thiéu mau cuc bg, ngh&n mach phdi va cac bénh ung thu do su tao mau.

28. Hop chat N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi dugc dung cta no, dé st dung
trong diéu tri bénh hoic r6i loan gay ra do Btk, trong d6 bénh hoac rdi loan gay ra boi Btk
duoc chon tir rdi loan ty mién, bénh viém, bénh di rng, bénh vé dudng ho hép, hién tuong
thai ghép, viém khép dang thap, viém khép thiéu nién tu phat thé hé théng (SOJIA), bénh
gut, pemphigus thé thong thudng, xuét huyét giam tiéu cau tu phat, luput ban do6 hé théng,
da xo cung, bénh nhugc co, hdi chung Sjogren, thiéu mau huyét tan ty min, viém mach
lién quan dén khang thé khang té bao chat bach cdu da nhan trung tinh (anti-neutrophil
cytoplasmic antibodies-ANCA), chirng déng globulin, ban xuat huyét giam tiéu cau huyét
khoi, mé day vo can man tinh, viém da co dia, viém da tiép xuc, viem mii di tng, xo vira
d6ng mach, tiéu duong loai 1, tidu dudng loai 2, bénh viém rudt, viém loét dai trang, bénh

morbus Crohn, viém tuy, viém cau than, hdi chiing Goodpasture, viém tuyén giap
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Hashimoto, bénh Grave, hién tugng thai ghép qua trung gian khang thé (AMR), bénh
manh ghép chéng lai vat chu, hién tugng thai ghép siéu cép, cép tinh va man tinh qua
trung gian té bao B; rdi loan huyét khéi tinh mach, nhdi méau co tim, dau thit nguc, dot

quy, roi loan thiéu mau cuc bg, ngh&n mach phoi va cac bénh ung thu do su tao mau.

29. Hop chat (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi dugc dung cia né, dé su
dung trong diéu tri bénh hodc rdi loan giy ra do Btk, trong d6 bénh hoic réi loan gy ra
boi Btk duge chon tir rdi loan tu mién, bénh viém, bénh di rng, bénh vé duong ho hép,
hién tuwgng thai ghép, viém khép dang thip, viém khép thiéu nién ty phat thé hé théng
(SOJIA), bénh giit, pemphigus thé thong thuong, xuat huyét giam tiéu cu tu phat, luput
ban do hé théng, da xo cting, bénh nhuoc co, hoi chirng Sjogren, thiéu méu huyét tan tu
mién, viém mach lién quan dén khéng thé khang té bao chét bach ciu da nhan trung tinh
(anti-neutrophil cytoplasmic antibodies-ANCA), chimng déng globulin, ban xuit huyét
giam tiéu cau huyét khdi, mé day vO can man tinh, viém da co dia, viém da tiép xuc, viém
miii di ing, xo vita dong mach, tiéu duong loai 1, tiéu duong loai 2, bénh viém rudt, viém
loét dai trang, bénh morbus Crohn, viém tuy, viém cu than, hoi chimg Goodpasture,
viém tuyén giap Hashimoto, bénh Grave, hién tugng thai ghép qua trung gian khang thé
(AMR), bénh manh ghép chong lai vat chu, hién tugng thai ghép siéu cip, cdp tinh va
man tinh qua trung gian té bao B; rdi loan huyét khéi tinh mach, nhdi mau co tim, dau
that nguc, dot quy, rdi loan thiéu mau cuc b, nghén mach phéi va cac bénh ung thu do su

tao mau.

30. Hop chat N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hosc mudi duge dung cua né, dé st dung
trong diéu tri bénh hoic réi loan gay ra do Btk, trong d6 bénh hodc rdi loan gy ra do Btk

duoc chon tir rdi loan ty mién, bénh viém, bénh di ng, hen suyén, bénh phéi tic nghén
man tinh (COPD), hién twong thai ghép, va cac bénh ung thu do su tao mau hodc cac khéi

u ran.
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31. Hop chét N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi duwoc dung cua néd, dé st dung
trong diéu tri bénh hogc rdi loan gay ra do Btk, trong d6 bénh hoic rdi loan gay ra do Btk

duoc chon tr rdi loan tu mién, bénh viém, bénh di tng, hen suyén, bénh phéi téc nghén
man tinh (COPD), hién tugng thai ghép, va cac bénh ung thu do su tao mau hoic cac khdi

u ran.

32. Hop chit (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-yl1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mubi dwgc dung cua né, dé su
dung trong diéu tri bénh hoic rdi loan gy ra do Btk, trong d6 bénh hodc rdi loan gay ra
do Btk duge chon tir r6i loan ty mién, bénh viém, bénh di tng, hen suyén, bénh phéi téc
nghén man tinh (COPD), hién tugng thai ghép, va cac bénh ung thu do su tao mau hoac

cac khoi u ran.

33. Hop chét N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi dwoc dung cua no, dé st dung
trong diéu tri bénh hodc rdi loan gy ra do Btk, trong do6 bénh hoac r6i loan gay ra do Btk

dugc chon tir da u tuy; bach cau 4c tinh; bach cau tuy xuong cép tinh; bach cau tiy xuong
man tinh; bach cau lympho; ung thu bach ciu dang tiy; u lympho khong Hodgkin; u
lympho; da hong cu nguyén phat; ting tiéu ciu ban chét; xo tiy nguyén phat véi di san

tiy xuwong; va bénh Waldenstroem.

34. Hop chét N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi dugc dung cua néd, dé st dung
trong diéu tri bénh hodc rdi loan gdy ra do Btk, trong do6 bénh hoac r6i loan gay ra do Btk

duge chon tir da u tay; bach ciu 4c tinh; bach céu ty xwong cap tinh; bach ciu tuy xuwong
man tinh; bach cdu lympho; ung thu bach cau dang tiy; u lympho khong Hodgkin; u
lympho; da héng cau nguyén phat; tang tiéu cau ban chit; xo tiy nguyén phat véi di san

tdy xuong; va bénh Waldenstroem.

-114-



23537

35. Hop chat (S)-N-(3-(6-amin0-5-(2-(N-rhetylacrylamido)propoxy)pyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi dugc dung cia no, dé st
dung trong didu tri bénh hoac rdi loan gy ra do Btk, trong d6 bénh hoic réi loan gdy ra
do Btk duoc chon tir da u tiry; bach cau 4c tinh; bach ciu tuy xuong cép tinh; bach cau tiy
xuong man tinh; bach cau lympho; ung thu bach ciu dang tiy; u lympho khong Hodgkin;
u lympho; da hong cdu nguyén phat; ting tiéu ciu ban chat; xo tiy nguyén phat vdi di san

tay xuong; va bénh Waldenstroem.

36. Hop chét N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mubi duoc dung cia né, dé sur dung
trong diéu trj bénh hodc rdi loan géy ra do Btk, trong d6 bénh hoac roi loan gdy ra do Btk
duoc chon tir mé day vo can man tinh, viém da co dia, viém da tiép xuc, viém miii di ing,
x0 vita dong mach, tiéu duong loai 1, tiéu duong loai 2, bénh viém rudt, viém loét dai
trang, bénh morbus Crohn, vi€m tuy, viém cau than, héi ching Goodpasture, viém tuyén

giap Hashimoto, va bénh Grave.

37. Hop chit N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-y1)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mubi dugc dung cia nd, dé st dung
trong diéu tri bénh hodc rdi loan gy ra do Btk, trong d6 bénh hoic rdi loan gay ra do Btk
duge chon tir mé day v6 can man tinh, viém da co dia, viém da tiép xuc, viém mii di ng,
x0 vita dong mach, tiéu duong loai 1, tiéu duong loai 2, bénh viém rudt, viém loét dai
trang, bénh morbus Crohn, vi€m tuy, viém cAu than, hdi chimg Goodpasture, viém tuyén

giap Hashimoto, va bénh Grave.

38. Hop chat (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-y1)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi dwge dung cia nd, dé st
dung trong diéu tri bénh hodc rdi loan gdy ra do Btk, trong d6 bénh hoic rdi loan gay ra
do Btk dugc chon tir mé day vo0 can man tinh, viém da co dia, viém da tiép xuc, viém mili
di tng, xo vita dong mach, tiéu dudng loai 1, tiéu duong loai 2, bénh viém rudt, viém loét
dai trang, bénh morbus Crohn, viém tuy, viém cau than, hoi chiing Goodpasture, viém

tuyén giap Hashimoto, va bénh Grave.
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39. Hop chat N-(3-(6-amino-5-(2-(N-metylacrylamido)etoxy)pyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mudi duge dung cua né, dé st dung
trong diéu tri bénh hodc rdi loan gay ra do Btk, trong d6 bénh hoic rdi loan gay ra do Btk

la mé day vo can man tinh.

40. Hop chat N-(3-(5-((1-acryloylazetidin-3-yl)oxy)-6-aminopyrimidin-4-yl)-5-flo-2-
metylphenyl)-4-xyclopropyl-2-flobenzamit; hodc mudi duge dung cua né, dé st dung
trong diéu tri bénh hodc rdi loan gay ra do Btk, trong d6 bénh hoac r6i loan gy ra do Btk

la mé€ day vO cdn man tinh.

41. Hop chit (S)-N-(3-(6-amino-5-(2-(N-metylacrylamido)propoxy)pyrimidin-4-yl)-5-
flo-2-metylphenyl)-4-xyclopropyl-2-flobenzamit; hoic mubi dugc dung cua né, dé st
dung trong diéu tri bénh hodc réi loan gy ra do Btk, trong d6 bénh hodc réi loan gdy ra

do Btk 12 mé day v6 cin man tinh.
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