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Sang ché clng dé cap dénl dugc pham, ché‘g trc ché thu thé yéu t6 ting truong biéu bi nguoi
2 (HER2), chat chong khoi u chira hop chat nay hiru dung trong phong ngura va/hodc diéu
tri bénh lién quan dén HER?2, dac bié¢t 1a bénh ung thu, nho tac dung trc ché HER2 nay.
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Linh vue k¥ thuit dwoc dé cip

Sang ché dé cap dén hop chit pyrazolo[3,4-d]pyrimidin hoic mudi ctia né6 ma
c¢6 tac dung trc ché thu thé yéu t6 ting truong bidu bi nguoi 2 (human epidermal
growth factor 2-HER2) va dwoc phdm chira ching 1am hoat chit. Sang ché con dé cép
dén chat Grc ché thu thé yéu t6 ting trudng biéu bi ngudi 2 (HER2) va chét chdng khdi

u chita hop chét nay.
Tinh trang ky thuit ciia sang ché
HER2 (con goi 1a ErbB2) 14 tyrosin kinaza loai thu thé thudc ho ErbB.

HER2 duogc xem 13 mot gen gy bénh ung thu (Tai lidu phi sang ché 1), va di c6
béo céo vé sy biéu hién qua muc, dot bién, khuéch dai gen HER2 va nhiing vén dé
twong ty & nhiéu bénh ung thu khic nhau (Tai liéu phi sang ché 2). Pi dugc bio cao
rang nhing tin hidu thé hién su séng sot, sinh truéng, v.v., clia cic té bio ung thu ting
1én b1 viée kich hoat qua trinh truyén tin hi€u cuia HER2 va dudong truyén xubi1 cua nod
& cac té bao ung thu c6 sy biéu hién qua muc hodc su bat binh thuong gen HER2 (Céc

Tai liéu phi sang ché 3 va 4).

Do d6, mot chat ic ché ma c6 kha nang kiem soat hoat tinh kinaza cia HER2 c6
1€ s€ tao ra tadc dung chong khoi u nho viée tc ché qua trinh truyén tin hi¢u cia HER2
va dudng truyén xubi cia nd & cac té bao ung thu, va do d6 duoc xem 13 hitu dung dé

dung 1am thudc chita bénh ung thu.

D3 biét Lapatinib (Tai lidu phi sang ché 5), afatinib (Tai liéu phi sang ché 6), va
neratinib (Tai liéu phi sang ché 7) 14 cac hop chét c6 hoat tinh rc ché HER2. Ciing da
biét 1a ba hop chét nay c6 hoat tinh ¢ ché cao dbi véi EGFR (epidermal growth factor
receptor - thu thé yéu té sinh truéng biéu bi), ngoai HER2. Tuy nhién, cic hop chét

nhu vy c6 thé giy ra nhitng tic dung phu bat lgi do su trc ché dwdng truyén tin hidu
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EGFR. Vi du, d3 biét 1a c4c chat tc ché huéng dich EGFR thudng giy ra céc tic dung
phu bét loi nhw cac vn d& vé da va cac réi loan dudng da day - rudt non, va dudng nhu
céc tac dung phu bit loi nay di kém véi qua trinh trc ché duong truyén tin hiéu EGFR

kiéu dai (Céc Tai liéu phi sang ché 8, 9, va 10).

Do d6, xét vé khia canh giam tac dung phu bat 1¢i, thi ¢6 nhu cau vé ché pham (e
ché HER2 v6i mutce chon loc cao ma c6 hoat tinh (rc ché cao d6i véi HER2, nhung c6

hoat tinh tc ché thip d6i véi cac kinaza khac nhur EGFR.
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Ban chét ky thuit ciia sang ché
Véan dé ky thuat cdn duoc giai quyét

Muc dich cua sang ché 14 d xuit hop chit pyrazolo[3,4-d]pyrimidin hozc mubi
clia nd ma ¢6 kha ning e ché cao va chon loc HER2 so véi EGFR, va duge pham chira
ching 1am hoat chat. Sang ché con d& cap dén chit vc ché thu thé yéu t6 ting trudng

biéu bi ngudi 2 (HER2) va chit chéng khéi u chita hop chit nay.
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Céc thire giai quyét van dé

Dé dat dugc muc dich trén day, cac tac gia sdng ché d3 thuc hién cac nghién cfxu
sau rong va da hoan thanh dugc sang ché nhd phat hién ra rang nhém hop chét ¢6 cong
thae (I) dudi day, co pyrazolo[3,4-d]pyrimidin 1a chu tric co ban, ¢6 hoat tinh e ché
tuyét voi d6i véi HER2 va c6 tinh chon loc kinaza d6i véi HER2 va hitu dung 1am thube

ding d& diéu tri bénh ung thu.
Sang ché d& xuét cac muc tir [1] dén [13] duéi day:

[1] Hop chét c6 cong thire () dudi day hoic mubi cta né:

R3
O:<
W
Z
Z3
Z;
(0] Zy
Ry NH 0
N T

trong d6 X 13 nhém di vong no chira nito tir 4 dén 10 nguyén tir vong tly y duoc thé;
Y 1a -C(R4)=C(Rs)(Re);

71, Za, Z3, Vi Z4 gibng nhau hodc khac nhau va mdi trong s6 chiing 1 nguyén tir hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy y duge
thé, nhém C1-C6 alkyl tiy y duoc thé, nhém amino tiy ¥ dugc thé, nhém C3-C7
xycloalkyl tiry y dugc thé, nhém hydrocacbon thom C6-C14, hodc nhém di vong khong

no ¢6 tir 4 dén 14 nguyén tir vong, hodc Zi va Z,, hodc Zs va Zy tlly y cling véi céac
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nguyén tir cacbon tuong Gmg ma chiing gén vao, tao thanh vong benzen hoic di vong no

hoic khéng no c6 tir 5 dén 7 nguyén ti vong;
W 14 -CHz-, nguyén tr oxy, hodc -NH-;

n 1 s6 nguyén nim trong khoang tir 0 dén 2;
R; 12 nhém amino tiy y duoc thé;

R, va R; gidng nhau hoic khic nhau vi mdi trong s6 chung 12 nguyén tir hydro, nhém
C1-C6 alkoxy tuy ¥ dugc thé, nhém C1-C6 alkyl tiy y dugc thé, hoic nhém
hydrocacbon thom C6-C14 tuy y dugc thé, hodc Rz va R tlly ¥ cting v6i nguyén tit nito
ma chung gén vio, tao thanh nhém di vong no chita nito ¢ tir 4 dén 8 nguyén tir vong

thy ¥ duoc thé; va

R4, Rs, va Re gidng nhau hogc khac nhau va mdi trong s6 chung 13 nguyén tir hydro hozc

nhém C1-C6 alkyl tiry y duogc thé.
[2] Hop chét theo muc [1] hodc mubi ctia né, trong d6 trong cong thuc (1),

X 1a nhém di vong no chira nito ¢6 tir 4 dén 10 nguyén tir vong tly v ¢6 phan tir thay
thé 12 nguyén tir halogen, nhém hydroxyl, nhém xyano, nhém C1-C6 alkyl, hodc nhém

amino;

71, 72, Z3, va Z4 gibng nhau hogc khac nhau va mdi trong s6 chung 12 nguyén tir hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhom C1-C6 alkoxy tuy y duge
thé, nhém C1-C6 alkyl tuy ¥ duoc thé, nhém amino tiy ¥ duogc thé, nhém C3-C7
xycloalkyl tiiy v duoc thé, hoic nhém di vong khong no c6 tir 4 dén 14 nguyén tir vong,
hodic Z1 va Z», hodic Z3 va Z4 tlly y cing v6i cac nguyén tit cacbon tuong Urng ma ching
gén vao, tao thanh vong benzen hogc di vong no hodc khong no ¢6 tir 5 dén 7 nguyén tir

vong;
nlao;va

R; 1a nhém amino.
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[3] Hop chét theo muc [1] hodc [2] hodc mudi ctia nd, trong d6 trong cdng thirc
@,

X 12 nhém di vong no chira nito c6 tir 4 dén 8 nguyén tir vong tly ¥ ¢6 phin tir thay thé

1a nguyén tir halogen hoac nhéom C1-C6 alkyl;
Y 13 -C(R4)=C(Rs)(Re);

71, Za, Z3, va Z4 gibng nhau hodc khac nhau va mdi trong s6 chung 12 nguyén tt hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy y dugc
thé bang nguyén tir halogen, nhém C1-C6 alkyl, nhém amino tiy y duoc thé bang nhom
C1-C6 alkyl, nhém C3-C7 xycloalkyl, hodc nhém di vong mot vong khong no ¢ tix 4
dén 6 nguyén tir vong c6 mdt nguyén ti oxy, hodc Z; va Z», hodc Z3 va Zs tly y cung
véi cac nguyén tir cacbon twong tmg ma ching gén vao, tao thanh vong benzen hodc di

vong no hodc khong no cé tir 5 dén 7 nguyén tir vong;
W 13 -CHa-, nguyén tir oxy, hodc -NH-;

n bang 0;

R 1a nhém amino;

R, va R giéng nhau hozc khic nhau va mdi trong s6 chung 1 nguyén tir hydro, nhém
C1-C6 alkoxy, nhém C1-C6 alkyl, hodc nhom hydrocacbon thom C6-C14, hodc Rz va
R; tly ¥ cing voi nguyén tir nito ma chiing gén vao, tao thanh nhém di vong no chta

nito ¢6 tir 4 dén 8 nguyén tit vong tlty y duoc thé bang nhém hydroxyl; va

R4, Rs, va Rs gibng nhau hoic khac nhau va mbi trong s6 chiing 1 nguyén tit hydro hodc

nhém C1-C6 alkyl tity ¥ dugc thé bang nhém di(C1-C6 alkyl)amino.

[4] Hop chét theo muyc bét ky trong sb cac muc tir [1] dén [3] hoic mudi cia no,

trong d6 trong cong thire (I),

X 1a nhom pyrolidinyl tuy y ¢ phan tir thay thé 1a nhém C1-C6 alkyl, hodc nhom
piperidinyl tty y c6 phén tir thay thé 12 nguyén tir halogen;
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Y 14 -C(R4)=C(Rs)(Re); va

R4, Rs, va Re giéng nhau hodc khac nhau va mdi trong sd chiing 13 nguyén tir hydro hodc

nhom dimetylaminometyl.

[5] Hop chét theo muc bét ky trong s& cac muc tir [1] dén [4] hodc mudi cia no,

trong do trong cong thire (I),

X 1a nhém pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhém
flopiperidinyl;

Yla

\ &
J{/, hodc \/\/N\; va

R2 va R; giéng nhau hoic khic nhau va mdi trong s6 ching 12 nguyén tir hydro, nhém
metoxy, nhom metyl, hodc nhém phenyl, hodc Rz va Rs tly ¥ cting v6i nguyén t nito
ma ching gin vao, tao thanh nhom azetidinyl tlly y ¢6 phan tir thay thé 1a nhém hydroxyl,
nhém pyrolidinyl, hodc nhém piperidinyl.

[6] Hop chét theo muc bét k¥ trong sb cac muc tir [1] dén [5] hodc mubi cua nod,

trong d6 trong cong thire (I),

X 1a nhom pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhom
flopiperidinyl,

Yla

\ W ]
JV’ hOElc \/\/N\.

b

71, Za, Z3, va Z4 gibng nhau hogc khac nhau va mdi trong sb ching 14 nguyén tir hydro,
nguyén tr flo, nguyén ti clo, nguyén tir brom, nhém Xyano, nhém vinyl, nhém metoxy,
nhém flometoxy, nhom diflometoxy, nhom metyl, nhom etyl, nhom dimetylaminb,

nhém xyclopropyl, hodc nhém furyl, hodc Z1 va Z, hodc Z3 va Zs thy y clng véi cac
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nguyén tr cacbon tuong ng ma chung gin vio, tao thanh vong benzen, vong pyridin,

hodc vong dioxolan;

W 1a -CHz-, nguyén tir oxy, hodc -NH-;
n bang 0;

R; 1a nhém amino; va

R» va R; gibng nhau hoic khac nhau va mdi trong s6 ching 13 nhém metoxy, nhém
metyl, hodc nhom phenyl, hodc Rz va Rs tlly y cling véi nguyén tir nito ma chung gan

va0, tao thanh nhom hydroxyazetidinyl, nhém pyrolidinyl, hodc nhom piperidinyl.

[7] Hop chét theo muc bét ky trong s cdc muc tir [1] dén [6] hoac mubi ctia né,

trong d6 hop chat nay dwoc chon tit nhém gdm céc muc (1) dén (20) sau:

(1) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(2) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-5-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(3) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-3-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(4) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(5) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-
oxoetyl)naphtalen-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(6) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(7) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(8) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(9) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(10) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-5-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(11) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(12) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(13) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2,3-
dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(14) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(15) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-(diflometoxy)-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(16) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
(flometoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(17) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-bromo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(18) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-5-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(19) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit, va



32587

(20) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2,5-diclo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.

[8] Ché phim e ché HER2 chita hop chét theo muc bét ky trong sb cac muc tir

[1] dén [7] hodc mubi cla né & dang hoat chit.

[9] Dugc phdm chita hop chit theo muc bét ky trong s6 cac muc tir [1] dén [7]

hoac mudi cta no.

[10] Thudc chéng khdi u chira hop chat theo muc bét ky trong s cac muc tir [1]

dén [7] hodc mudi ctia n6 & dang hoat chét.

[11] Hop chit theo muc bt ky trong s& cac muc tir [1] dén [7] hozc mudi ctia n6

dé sir dung trong viéc tic ché HER2.

[12] Hop chét theo muc bét ky trong s6 cac muc tir [1] dén [7] hoic mudi ctia né

d8 str dung lam thude.

[13] Hop chét theo muc bat ky trong s6 cac muc tir [1] dén [7] hodic mudi ctia n6

d8 st dung 1am thudc chéng khdi u.
Phin md ta con bdc 16 cac muc tir [14] dén [18] sau:

[14] St dung hop chat theo muc bét ky trong s6 cac muc tir [1] dén [7] hodc mubi

ctia no d€ bao ché ché pham c ch¢ HER2.

[15] Str dung hop chét theo muc bét ky trong s6 cac muc tir [1] dén [7] hodc mubi

cua né dé bao ché dugce pham.

[16] St dung hop chit theo muc bt ky trong s6 céc muc tir [1] dén [7] hodc mubi

ctia n6 dé bao ché thuoc chong khoi u.

[17] Phuong phép tc ché HER2, bao gdm budc cung cip mdt lugng hiru hiéu hop
chét theo muc bat k¥ trong s6 cac muc tir [1] dén [7] hodc mudi ctia né cho d6i twong

can diéu tri.

-10-
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[18] Phuong phap phong nglra va/hodc didu tri khéi u, bao gdm budc cung cp
mdt lugng hitu hidu hop chit theo muc bat ky trong sb cac muc tir [1] &n [7] hodc mudi

ctia né cho doi tuwgng can dieu tri.

Lapatinib (Tai li€u phi séng ché 5), afatinib (Tai liéu phi séng ché 6), va neratinib
(Tai liéu phi sang ché 7) duoc d& cap trén day dwoc biét nhur 14 cac hop chét lién quan
dén sang ché. Ba hop chit nay co cdu tric 4-phenylaminoquinazolin hodc 4-
phenylaminoquinolin va khéc biét nhidu & chd cac hop chit nay khong co ciu tric
pyrazolo[3,4-d]pyrimidin, la dAu hiéu ctia hop chét cia sang ché. Ngoai ra, mot déu hidu

ctia céc hop chit ciia sang ché 13 c¢6 kha ning chon loc HER2 cao.

Nguoc lai, hop chit duge md ta trong Tai liéu sang ché 113 hop chét pyrazolo[3,4-
d]pyrimidin lai ¢6 nhém benzoxazol hodc nhém oxazolopyridin trén phén tir thay thé &
vi tri 3 ctia n6 va khac biét nhidu v& mit cdu tric & chd hop chét nay khong c¢6 nhém 2-
(4-aminophenyl)axetamit, nhém 4-aminophenylcarbamat, hodc 1-(4-aminophenyl)ure,
13 d4u hiéu ctia hop chét ctia sang ché. Hop chét dugc mé ta trong Tai ligu séng ché nay
13 hop chét trc ché tyrosin kinaza Bruton (BTK - Bruton's tyrosine kinase). Nhu duoc
d& cap duéi day, hop chét duoc mo ta trong Tai lidu sang ché nay (Hop chét cta Vi du
so sanh 1) ¢6 tac dung kim t& bao rat thip khi danh gi4 st dung céc dong té bao biéu

hién qué miac HER2.
Hiéu qua cua sang che

Sang ché dé xuat hop chit méi c¢6 cong thire (I) hodc mudi cua nd, chung hiru

dung d& 1am ché pham tc ché HER2.

D3 thdy ring hop cht cua séng ché hodc mubi ctia n6 c6 hoat tinh trc ché chon
loc HER2 tuyét voi va co tac dung kim té bao & cac dong té bao ung thu. Ngodi ra, hop
chét cua sang ché hoic mudi ctia né te ché manh va chon loc HER2 so véi EGFR va do
d6 c6 thé thiy 13 c6 kha ning gy ra it tic dung phu bét loi va tinh an toan duoc cai thién.
Hop chit ctia sang ché hodic mudi cia n6 hitu dung dé ding 1am tac nhan phong ngira

va/hodc didu tri bénh ung thu.

-11-



32587

MO t3 chi tiét sdng ché

Hop chit ¢6 cong thie (I) clia sang ché 13 hop chét c6 cdu tric co ban 13
pyrazolo[3,4-d]pyrimidin va 1a hop chit méi chua dwoc mo ta trong tai liéu bat ky trong

danh muc tai liéu trich dan, v.v.

Trong ban mo ta ndy, cac vidu v& "phin tir thay thé" 1a nguyén ti halogen, nhém
hydroxyl, nhém xyano, nhdm nitro, nhém alkyl, nhom halogenoalkyl, nhém xycloalkyl,
nhém xycloalkyl-alkyl, nhém aralkyl, nhém alkenyl, nhém alkynyl, nhém alkoxy, nh6m
halogenoalkoxy, nhom xycloalkoxy, nhom xycloalkyl-alkoxy, nhém aralkyloxy, nhém
alkylthio, nhom xycloalkyl-alkylthio, nhém amino, nhém mono- hodc di-alkylamino,
nhém xycloalkyl-alkylamino, nhém axyl, nhom axyloxy, nhém oxo, nhém carboxyl,
nhém alkoxycacbonyl, nhoém aralkyloxycacbonyl, nhém carbamoyl, nhém di vong no
hoic khdng no, nhém hydrocacbon thom, va nhém heteroxyclyloxy no. Khi phén tir
thay thé ¢4 mit, sb luong ctia n6 thuong 13 1, 2, hoic 3.

2
AN

Trong ban md ta nay, cc vi du vé "nguyén tir halogen" 1a nguyén tir flo, nguyén

tir clo, nguyén tir brom, va nguyén tir iot.

Trong ban mo ta nay, "nhém alkyl" c6 thé 13 mach thang hoic mach nhanh. Vi du
vé ching 13 cic nhém C1-C6 alkyl nhu nhém metyl, nhom etyl, nhém n-propyl, nhém
isopropyl, nhom n-butyl, nhdém isobutyl, nhom sec-butyl, nhém tert-butyl, nhém n-
pentyl, nhém isopentyl, va nhém hexyl.

Trong ban mo ta ndy, "nhom halogenoalkyl" 1a nhém alkyl mach thang hosc mach
nhanh ¢6 tir 1 dén 6 nguyén tir cacbon va c6 tir 1 dén 13 nguyén tir halogen (nhém
halogeno-C1-C6 alkyl). Cac vi du vé ching 14 cdc nhém halogeno-C1-C6 alkyl nhu
nhém flometyl, nhém diflometyl, nhém triflometyl, nhém triclometyl, nhém floetyl,
nhém 1,1,1-trifloetyl, nhém monoflo-n-propyl, nhém perflo-n-propyl, va nhém
perfloisopropyl va wu tién 13 cac nhém halogeno-C1-C4 alkyl.
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Trong ban mb ta ndy, cac vi du cu thé v& "nhém xycloalkyl" 13 cac nhém C3-C7
xycloalkyl nhu nhém xyclopropyl, nhom xyclobutyl, nhém xyclopentyl, nhom
xyclohexyl, va nhom xycloheptyl.

Trong ban mo ta nay, cc vi du vé "nhom xycloalkyl-alkyl" 12 c4c nhém C1-C4
alkyl duoc thé bang C3-C7 xycloalkyl nhu nhém xyclopropylmetyl, nhém
xyclobutylmetyl, nhém xyclopentylmetyl, nhém xyclohexylmetyl, va nhém
xycloheptylmetyl.

Trong ban mo ta nady, cac vi du vé "nhém aralkyl" 14 cAc nhém C7-C13 aralkyl

nhu nhém benzyl, nhém phenetyl, nhém naphtylmetyl, va nhém fluorenylmetyl.

Trong ban mo ta nay, "nhém alkenyl" c6 thé 1a mach thing, mach nhanh, ho#c
mach vong va nghia 1a nhém hydrocacbon khong no c6 it nhit mot lién két d6i. Cac vi
du vé ching 12 cac nhém C2-C6 alkenyl nhu nhém vinyl, nhém alyl, nhém 1-propenyl,
nhém 2-metyl-2-propenyl, nhém isopropenyl, nhém 1-, 2-, hodc 3-butenyl, nhém 2-, 3-,
ho#c 4-pentenyl, nhém 2-metyl-2-butenyl, nhém 3-metyl-2-butenyl, nhém 5-hexenyl,
nhém 1-xyclopentenyl, nhém 1-xyclohexenyl, va nhom 3-metyl-3-butenyl.

Trong ban md ta nay, "nhom alkynyl" cé thé 12 mach thiang, mach nhanh, hodc
mach vong va nghia 14 nhom hydrocacbon khong no ¢6 it nhat mot lién két ba. Cac vi
du v& ching 14 cac nhém C2-C6 alkynyl nhw nhém etynyl, nhém 1- hodc 2-propynyl,
nhém 1-, 2-, hodc 3-butynyl, va nhém 1-metyl-2-propynyl.

Trong ban mo ta nay, "nhém alkoxy" c6 thé 14 mach thing hoic mach nhénh. C4c
vi du vé chiing 13 cdc nhém C1-C6 alkoxy nhu nhém metoxy, nhém etoxy, nhém n-
propoxy, nhém isopropoxy, nhém n-butoxy, nhém isobutoxy, nhém sec-butoxy, nhom

tert-butoxy, nhom pentyloxy, nhom isopentyloxy, va nhdm hexyloxy.

Trong ban mo t& ndy, "nhom halogenoalkoxy" 12 nhém alkoxy mach théng hodc
mach nhénh ¢6 tir 1 &én 6 nguyén tir cacbon va c6 tir 1 dén 13 nguyén tir halogen (nhém
halogeno-C1-C6 alkoxy). Céc vi du vé chung 14 cc nhém halogeno-C1-C6 alkoxy nhur

nhém flometoxy, nhém diflometoxy, nhém triflometoxy, nhém triclometoxy, nhém
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floetoxy, nhom 1,1,1-trifloetoxy, nhém monoflo-n-propoxy, nhém perflo-n-propoxy, va

nhém perflo-isopropoxy va uu tién 14 cdc nhdm halogeno-C1-C4 alkoxy.

Trong ban md ta ndy, cac vi du vé “nhém xycloalkoxy" 1a cdc nhém C3-C7
xycloalkoxy nhu nhém xyclopropoxy, nhom xyclobutoxy, nhoém xyclopentyloxy, nhém
xyclohexyloxy, va nhom xycloheptyloxy.

Trong ban mo ta nay, cac vidu v& "nhém xycloalkyl-alkoxy" 1a c4c nhém C1-C4
alkoxy duoc thé bang C3-C7 xycloalkyl nhu nhém xyclopropylmetoxy, nhom
xyclobutylmetoxy, nhém xyclopentylmetoxy, nhéom xyclohexylmetoxy, va nhom

xycloheptylmetoxy.

Trong ban md ta ndy, cac vi du vé "nhém aralkyloxy" 1a cidc nhém C7-C13
aralkyloxy nhu nhém benzyloxy, nhom phenetyloxy, nhém naphtylmetyloxy, va nhém

fluorenylmetyloxy.

Trong ban m6 ta nay, "nhém alkylthio" c6 thé 13 mach théng hodc mach nhénh.
Céc vi du vé ching 13 cdc nhém C1-C6 alkylthio nhu nhém metylthio, nhém etylthio,
nhém n-propylthio, nhém isopropylthio, nhém n-butylthio, nhém isobutylthio, nhom
tert-butylthio, nhém n-pentylthio, nhém isopentylthio, va nhém hexylthio.

Trong ban md ta ndy, cac vi du vé “nhém xycloalkyl-alkylthio” 14 cac nhém C1-
C4 alkylthio dwgc thé bang C3-C7 xycloalkyl nhw nhém xyclopropylmetylthio, nhém
xyclobutylmetylthio, nhém xyclopentylmetylthio, nhém xyclohexylmetylthio, va nhém
xycloheptylmetylthio.

Trong ban mo ta nay, cac vi du v& "nhém monoalkylamino" 1a cdc nhdm amino
duoc thé mdt 1an bang nhém C1-C6 alkyl mach thiang hodc mach nhdnh nhw nhém
metylamino, nhém etylamino, nhém n-propylamino, nhém isopropylamino, nhém n-
butylamino, nhém isobutylamino, nhém tert-butylamino, nhém n-pentylamino, nh6m

isopentylamino, va nhém hexylamino.

Trong ban mo ta nay, cac vi du vé "nhém dialkylamino" 14 cdc nhém amino duoc

thé hai 14n bang C1-C6 alkyl mach thing hodc mach nhéanh nhw nhém dimetylamino,
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nhém dietylamino, nhém di(n-propyl)amino, nhém diisopropylamino, nhém di(n-
butyl)amino, nhoém diisobutylamino, nhém di(tert-butyl)amino, nhém di(n-
pentyl)amino, nhém diisopentylamino, nhom dihexylamino, nhém metyletylamino, va

nhom metylisopropylamino.

Trong ban mo ta nay, cic vi du vé "nhém xycloalkyl-alkylamino" 1a cic nhém
C1-C4 alkylamino duoc thé biang C3-C7 xycloalkyl nhw nhém xyclopropylmetylamino,
nhéom xyclobutylmetylamino, nhom xyclopentylmetylamino, nhom

xyclohexylmetylamino, va nhém xycloheptylmetylamino.

Trong ban md t4 ndy, "nhom axyl" nghia 12 nhom alkylcacbonyl hodc nhom

arylcacbonyl.

Trong ban md ta nay, cic vi du v& "nhém alkylcacbonyl" 1 cac nhém (C1-C6
alkyl)cacbonyl mach thing hoic mach nhinh nhu nhém metylcacbonyl, nhém
etylcacbonyl, nhém n-propylcacbonyl, nhém isopropylcacbonyl, nhém n-butylcacbonyl,
nhém isobutylcacbonyl, nhém tert-butylcacbonyl, nhém n-pentylcacbonyl, nhém

isopentylcacbonyl, va nhém hexylcacbonyl.

Trong ban md ta nay, cac vi du vé "nhém arylcacbonyl" 12 cic nhém (C6-C13
aryl)cacbonyl nhw nhém phenylcacbonyl, nhém naphtylcacbonyl, nhém
fluorenylcacbonyl, nhém anthrylcacbonyl, nhém biphenylylcacbonyl, nhém
tetrahydronaphtylcacbonyl, nhém cromanylcacbonyl, nhém  2,3-dihydro-1,4-
dioxanaphtalenylcacbonyl, nhém indanylcacbonyl, va nhém phenanthrylcacbonyl.

Trong ban md ta ndy, "nhém axyloxy" nghia la nhém alkylcacbonyloxy hodc

nhom arylcacbonyloxy.

Trong ban m6 ta ndy, cac vi du vé “nhém alkylcacbonyloxy" 1a cic nhom (C1-
C6 alkyl)cacbonyloxy mach thing hoic mach nhénh nhu nhém metylcacbonyloxy,
nhém etylcacbonyloxy, nhém n-propylcacbonyloxy, nhém isopropylcacbonyloxy,
nhém n-butylcacbonyloxy, nhém isobutylcacbonyloxy, nhém tert-butylcacbonyloxy,

nhém n-pentylcacbonyloxy, nhom isopentylcacbonyloxy, va nhém hexylcacbonyloxy.

-15-



32587

Trong ban mo6 ta nay, cac vi du v& "nhém arylcacbonyloxy" 1 cdc nhém (C6-C13
aryl)cacbonyloxy nhu nhém phenylcacbonyloxy, nhém naphtylcacbonyloxy, nhom
fluorenylcacbonyloxy, nhém anthrylcacbonyloxy, nhom biphenylylcacbonyloxy, nhom
tetrahydronaphtylcacbonyloxy, nhém cromanylcacbonyloxy, nhém 2,3-dihydro-1,4-
dioxanaphtalenylcacbonyloxy, nhém indanylcacbonyloxy, va nhém

phenanthrylcacbonyloxy.

Trong ban md ta nay, “nhém alkoxycacbonyl" c6 thé 13 mach thang hoic mach
nhanh. Céc vi du v& chung 13 cic nhém (C1-C6 alkoxy)cacbonyl nhu nhém
metoxycacbonyl, nhém  etoxycacbonyl, nhém  propoxycacbonyl, nhom
isopropoxycacbonyl, nhém butoxycacbonyl, nhém isobutoxycacbonyl, nhém tert-
butoxycacbonyl, nhém pentyloxycacbonyl, nhom isopentyloxycacbonyl, va nhém

hexyloxycacbonyl.

Trong ban md ta ndy, cac vi du vé “nhém aralkyloxycacbonyl" 1 cdc nhém (C7-
C13 aralkyl)oxycacbonyl nhu nhém benzyloxycacbonyl, nhém phenetyloxycacbonyl,
nhém naphtylmetyloxycacbonyl, va nhém fluorenylmetyloxycacbonyl.

Trong ban mo ta nay, "nhoém di vong no" 13 nhém di vong no ¢ nguyén tir khac
loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén t& oxy, va nguyén tir luvu huynh.
Céac vi du cu thé v& chung 1a nhém morpholino, nhém pyrolidinyl, nhém piperidinyl,
nhém piperazinyl, nhém 4-metyl-1-piperazinyl, nhém tetrahydrofuranyl, nhém
tetrahydropyranyl, nhém tetrahydrothiophenyl, nhém  thiazolidinyl, va nhom

oxazolidinyl.

Trong ban md ta ndy, "nhém di vong khéng no" 1a nhém di vong mdt vong hodc
da vong khong no mot phin hoic khong no hoan toan c6 nguyén tir khéc loai duge chon
tr nhom bao gdm nguyén tit nito, nguyén tir oxy, va nguyén tir luu huynh. Céc vi du vé
chung 12 nhém imidazolyl, nhém thienyl, nhém furyl, nhém pyrolyl, nhém oxazolyl,
nhém isoxazolyl, nhém thiazolyl, nhém isothiazolyl, nhém thiadiazolyl, nhém pyrazolyl,
nhém triazolyl, nhém tetrazolyl, nhém pyridyl, nhém pyrazyl, nhém pyrimidinyl, nhém
pyridazinyl, nhém indolyl, nhém isoindolyl, nhém indazolyl, nhém triazolopyridyl,
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nhém benzimidazolyl, nhém benzoxazolyl, nhém benzothiazolyl, nhém benzothienyl,
nhém benzofuranyl, nhém purinyl, nhém quinolyl, nhém isoquinolyl, nhom
quinazolinyl, nhém quinoxalinyl, nhém metylendioxyphenyl, nhém etylendioxyphenyl,

va nhoém dihydrobenzofuranyl.

Trong ban mo ta nay, cac vi du v& "nhém hydrocacbon thom" 13 cac nhém C6-
C14 hydrocacbon thom nhu nhom phenyl, nhém toluyl, nhém xylyl, nhém naphtyl,
nhém antraxenyl, nhom phenanthryl, nhém fluorenyl, va nhém tetrahydronaphtyl.

Trong bdn mo t4 ndy, "nhém heteroxyclyloxy no" 1a nhém heteroxyclyloxy no c6
nguyén tr khac loai duge chon tir nhém bao gdm nguyén ti nito, nguyén tr oxy, va
nguyén ti luu huynh. Cac vi du cu thé vé ching 13 nhém morpholinyloxy, nhém 1-
pyrolidinyloxy, nhém piperidinoxy, nhém piperazinyloxy, nhém 4-metyl-1-
piperazinyloxy, nhém tetrahydrofuranyloxy, nhém  tetrahydropyranyloxy, nhoém
tetrahydrothiophenyloxy, nhém thiazolidinyloxy, va nhém oxazolidinyloxy.

Thuat ngit "CA-CB", ding khi mé t& mdt nhém trong bdn mé ta nay, duoc dung
dé chi nhém c6 tir A dén B nguyén tir cacbon. Vi dyu, "nhém C1-C6 alkyl" dugc ding
dé chi nhom alkyl c6 tir 1 dén 6 nguyén ti cacbon, va "nhém oxy C6-C14 hydrocacbon
thom" dugc ding dé chi nhom oxy lién két véi nhém hydrocacbon thom ¢6 tir 6 dén 14
nguyén tir cacbon. Thudt ngir "ttr A dén B nguyén tir vong" nghia la s6 luong cac nguyén
tr tao nén vong (sd luong cta cic nguyén tir vong) 1a tir A dén B. Vi du, "nhém di vong
no cé tir 4 dén 10 nguyén tir vong" nghia 1a nhém di vong no, trong d6 sb luogng céc

nguyén ti vong 1a tir 4 dén 10.

Trong hop chét c6 cong thirc (I) clia sing ché, X 12 nhém di vong no chia nito tir
4 dn 10 nguyén tr vong tlly ¥ duge thé. O ddy, "nhém di vong no chira nito tir 4 dén
10 nguyén tir vong" la nhém di vong no tir 4 dén 10 nguyén tir vong chura it nhét mot
nguyén tir nito trong vong va con chira tir 0 dén 2 nguyén tir khac loai khdc nhau hodc
gidng nhau dugc chon tir nhém bao gbm nguyén tit oxy va nguyén tir luvu huynh trong

vong. Céc vi du vé chiing 1a nhém azetidinyl, nhém pyrolidinyl, nhém piperidinyl, nhém
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piperazinyl, nhém morpholinyl, nhém octahydroquinolinylen, va nhom

octahydroindolylen.

Tét hon néu nhém di vong no chira nito tir 4 dén 10 nguyén tir vong 12 nhém di
vong no tu 4 dén 8 nguyén tir vong chira mot nguyén t nito trong vong, t6t hon nita 13
nhém pyrolidinyl hodc nhém piperidinyl, van t&t hon nita 12 nhém 1,3-pyrolidinyl hodc
nhém 1,3-piperidinyl, t6t hon thém nita 12 nhém 1,3-piperidinyl.

Céc vi du vé& "phn tir thay thé" ma c6 thé dua vao nhém di vong no chira nito tir
4 dén 10 nguyén tir vong 13 phan tir thay thé nhu duoc mo ta trén ddy. Tt hon néu phan
ttr thay thé 12 nguyén tt halogen, nhém hydroxyl, nhém xyano, nhém C1-C6 alkyl, hoac
nhém amino, tot hon nita 1a nguyén tir halogen hogc nhém C1-C6 alkyl, vén t6t hon nita

1a nguyén tr flo hodc nhom metyl, t6t hon thém nita 12 nguyén tt flo.

Tét hon néu nhém di vong no chira nito tir 4 dén 10 nguyén tr vong tity y duge
thé bang nguyén tir halogen hodc nhém C1-C6 alkyl 1a nhom pyrolidinyl tily y duoc thé
bang nguyén tir halogen hodc nhém C1-C6 alkyl, hodc nhém piperidinyl tuy y dugc thé
béng nguyén tir halogen hodc nhém C1-C6 alkyl, t5t hon nita 13 nhom pyrolidinyl tiy y
duoc thé bing nhém C1-C6 alkyl, hodc nhém piperidinyl tiy ¥ dugc thé bang nguyén
ttt flo, van t6t hon nita 13 nhém pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl,
hodc nhém flopiperidinyl, tdt hon thém nita 13 nhém piperidinyl hodc nhoém
flopiperidinyl.

Trong hop chét c6 cong thie (D), tdt hon néu X 14 nhém di vong no chtra nito 4
dén 10 nguyén tir vong tiry y duoc thé, t6t hon nita 13 nhém di vong no chira nito tir 4
dén 10 nguyén tir vong tlty ¥ ¢6 phin tir thay thé 13 nguyén tir halogen, nhém hydroxyl,
nhém xyano, nhom C1-C6 alkyl, hodc nhém amino, van t&t hon nita 13 nhém di vong
no chira nito tir 4 &n 8 nguyén it vong tly y ¢6 phdn tir thay thé 12 nguyén tir halogen
holic nhém C1-C6 alkyl, tét hon thém nita 1a nhom pyrolidinyl tity y 6 phan tir thay thé
13 nguyén tir halogen hodc nhém C1-C6 alkyl, hodc nhém piperidinyl tuy y c6 phéan tir
thay thé 14 nguyén t halogen hoac nhom C1-C6 alkyl, van tdt hon thém nita 1a nhém
pyrolidinyl tity ¥ ¢6 phan tir thay thé 13 nhém C1-C6 alkyl, hodc nhém piperidinyl ty ¥
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¢6 phén tir thay thé 1a nguyén tir halogen, vin t6t hon thém nira 12 nhém pyrolidinyl tuy
¥ ¢6 phin tir thay thé 1a nhom metyl, hodc nhém piperidinyl tiry ¥ ¢6 phan ti thay thé 1a
nguyén tir flo, vin t6t hon thém nira 13 nhém piperidinyl tiy ¥ c6 phin tir thay thé 13

nguyén tir flo, van t6t hon thém nita 1a nhém piperidinyl.

Tt hon néu nguyén tir nito trong nhém di vong no chira nito tix 4 dén 10 nguyén

tir vong duoc biéu thi boi X lién két v6i nhom cacbonyl ctia -COY trong cdng thirc ().

Trong hop chit ¢6 cong thic (I) cia sang ché, Y 13 -C(R4)=C(Rs)(Re). R4, Rs, va

Rs s& duoc dé cap dudi day.

Trong hop chét ¢ cong thite (I) clia séng ché, 71, Za, 73, va Z4 gibng nhau hoic
khéc nhau va mbi trong sb ching 13 nguyén tir hydro, nguyén tit halogen, nhom xyano,
nhom C2-C6 alkenyl, nhom C1-C6 alkoxy tuy y duogc thé, nhém C1-C6 alkyl tiry ¥ duoc
thé, nhém amino tiy ¥ dwoc thé, nhém C3-C7 xycloalkyl tiy y dugc thé, nhém
hydrocacbon thom C6-C14, hodc nhom di vong khong no c6 tir 4 dén 14 nguyén tir vong,
hodc Z1 va Z,, hodc Z3 va Z4 tlly ¥ cling véi cac nguyén tir cacbon tuong (g ma chiing
gén vao, tao thanh vong benzen hodc di vong no hodc khong no ¢ tir 5 dén 7 nguyén tir

vong.

Tét hon néu "nhém C2-C6 alkenyl" duge biéu thi bdi Z1, Zz, Z3, hodc Z4 12 nhém
vinyl, nhém propenyl, nhom butenyl, nhém pentenyl, nhém hexenyl, nhom
xyclopropenyl, nhdm xyclobutenyl, nhém xyclopentenyl, hodc nhém xyclohexenyl, tbt
hon nita 1a nhém vinyl, nhém propenyl, nhém butenyl, nhém xyclopropenyl, hodc nhém
xyclobutenyl, van t5t hon nita 13 nhém vinyl, nhém 1-propenyl, nhém 2-propenyl, hodc

nhém isopropenyl, tt hon thém nita 12 nhém vinyl.

Tét hon néu “nhdém C1-C6 alkoxy" trong "nhém C1-C6 alkoxy tuy ¥ duoc thé"
duoc biéu thi boi Z1, Z, Zs, hodc Z4 1a nhém metoxy, nhom etoxy, nhom propoxy, nhdm
butoxy, nhom pentyloxy, hodc nhom hexyloxy, tbt hon nita 13 nhém metoxy, nhom
etoxy, nhom propoxy, hodc nhém butoxy, van t6t hon nita 12 nhém metoxy, nhom etoxy,
nhém n-propoxy, nhém isopropoxy, nhém n-butoxy, nhém sec-butoxy, hodc nhom tert-

butoxy, tot hon thém nita 12 nhém metoxy.
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Céc vi du vé "phin ttr thay thé" di v&i "nhém C1-C6 alkoxy tily ¥ duge thé"
duoc biéu thi bdi Z1, Za, Zs, hosic Z4 13 phin tir thay thé nhur duge md ta trén day. Tét

hon néu phén tir thay thé 13 nguyén tir halogen, t6t hon nita 14 nguyén tit flo.

Tét hon néu "nhém C1-C6 alkoxy tiy ¥ duge thé" duge biéu thi béi Z1, Za, Zs,
hodc Z4 13 nhém C1-C6 alkoxy tiy y dwoc thé bing nguyén tir halogen, t6t hon nita 1a
nhém C1-C6 alkoxy tiy v duoc thé bang nguyén tit flo, vin tdt hon nita 13 nhém metoxy
tlly y dugc thé bing nguyén ti flo, nhom etoxy tlly ¥ duge thé bang nguyén tir flo, nhom
propoxy tuy y dugc thé bang nguyén tir flo, nhém butoxy tiry ¥ duoc thé bang nguyén
tir flo, nhém pentyloxy tuy y duoc thé bang nguyén tir flo, hodc nhém hexyloxy tuy ¥
duoc thé bing nguyén ti flo, tot hon thém nita 1a nhém metoxy tiy y dugc thé bang
nguyén ti flo, nhém etoxy tuy }’/.duqc thé bang nguyén tir flo, nhém propoxy tiry ¥ duge
thé bang nguyén tir flo, hosic nhém butoxy tiry ¥ dwgc thé bang nguyén tir flo, vin tbt
hon thém nita 1 nhém metoxy tiy y dugc thé bang nguyén tir flo, nhém etoxy tly y
duoc thé bing nguyén tir flo, nhém n-propoxy tuy y dugc thé bang nguyén tir flo, nhém
isopropoxy tlly ¥ dugc thé bing nguyén tir flo, nhém n-butoxy tiry ¥ duge thé bang
nguyén tr flo, nhom sec-butoxy tuy y duoc thé bang nguyén tr flo, hodc nhém tert-
butoxy tuy y dugce thé bang nguyén tir flo, vin tdt hon thém nita 14 nhém metoxy tiy y
duoc thé bang 1 hodc 2 nguyén tir flo, nhém etoxy tiy y dugc thé bang 1 hoic 2 nguyén
tir flo, nhom n-propoxy tiy v duoc thé bang 1 hodc 2 nguyén tit flo, nhém isopropoxy
thy ¥ duoc thé bang 1 hodc 2 nguyén ti flo, nhom n-butoxy tly ¥ dugc thé bang 1 hodc
2 nguyén tir flo, nhom sec-butoxy tuy y duoc thé bang 1 hodc 2 nguyén tir flo, hodc
nhém tert-butoxy tily v dugc thé bang 1 hodc 2 nguyén tit flo, dic biét t6t hon 12 nhém

metoxy, nhom flometoxy, hodc nhém diflometoxy.

Tét hon néu “nhém C1-C6 alkyl" trong "nhém C1-C6 alkyl tuy y duoc thé" duoc
biéu thi bdi Z1, Za, Z3, hodc Z4 1a nhém metyl, nhém etyl, nhom propyl, nhém butyl,
nhém pentyl, hodc nhém hexyl, t&t hon nita 12 nhém metyl, nhém etyl, nhém n-propyl,
nhém isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl, hodc nhém tert-butyl,

t6t hon thém nita 1a nhém metyl hodc nhém etyl.
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Céc vi du v& "phén tir thay thé" ddi véi "nhém C1-C6 alkyl ty y duge thé" duoc
bidu thi béi Z1, Za, Zs, hodc Z4 12 phin tir thay thé nhu dwoc mod ta trén day.

Tét hon néu “nhém C1-C6 alkyl tiry ¥ duge thé" duoc biéu thi bdi Z1, Za, Zs, hodc
7412 nhém C1-C6 alkyl khong duge thé, tot hon nita 13 nhém metyl, nhém etyl, nhdm
propyl, nhom butyl, nhém pentyl, hodc nhém hexyl, t5t hon thém nita 13 nhém metyl,
nhém etyl, nhém n-propyl, nhém isopropyl, nhom n-butyl, nhém isobutyl, nhém sec-
butyl, hodc nhém tert-butyl, dac biét t6t hon 1a nhém metyl hoic nhém etyl.

Céc vi du v& "phin i thay thé" déi v6i "nhém amino dugc thé tiry ¥" dugc biéu
thi bdi Z1, Za, Zs, hodc Z4 12 phin tir thay thé nhu duge mo ta trén day. Tét hon néu phan
tir thay thé 1a nhém alkyl, t6t hon nita 13 nhém C1-C6 alkyl, van tét hon nita 1a nhém
metyl, nhém etyl, nhdm propyl, nhém butyl, nhém pentyl, hodc nhém hexyl, t6t hon
thém nita 1 nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl,
nhém isobutyl, nhdm sec-butyl, hodc nhém tert-butyl, dac biét tbt hon 1a nhém metyl.

Tét hon néu nhém amino tiy y duge thé duoc biéu thi boi Zi1, Z, Z3, hodc Z4 12
nhém mono- hodc di-alkylamino, t6t hon nita 12 nhém mono- hoic di(C1-C6
alkyl)amino, vin tot hon nita 1a nhém di(C1-C6 alkyl)amino, t6t hon thém nita 12 nhém

di(C1-C4 alkyl)amino, van t6t hon thém nita 1 nhém dimetylamino.

Tét hon néu “nhém C3-C7 xycloalkyl" trong "nhém C3-C7 xycloalkyl tity y duoc
thé" duoc biéu thi boi Z1, Za, Z3, hodic Z4 1a nhom xyclopropyl, nhém xyclobutyl, nhém
xyclopentyl, nhém xyclohexyl, hodc nhém xycloheptyl, tdt hon nita 14 nhém
xyclopropyl, nhém xyclobutyl, nhom xyclopentyl, hodgc nhém xyclohexyl, t6t hon thém
nita 1a nhém xyclopropyl.

N

Céc vi du vé "phan tir thay thé" dbi véi "nhém C3-C7 xycloalkyl tiy y duge thé"
duoc biéu thi boi Z1, Z2, Z3, hodc Z4 12 phz‘in tr thay thé nhu duoc mé ta trén day.

Tét hon néu "nhém C3-C7 xycloalkyl tuy ¥ dugce thé" dugc biéu thi bédi Z1, Zo,
Z3, hodc Z41a nhém C3-C7 xycloalkyl khong dugc thé, t6t hon nita 1a nhém xyclopropyl,
nhém xyclobutyl, nhém xyclopentyl, nhém xyclohexyl, hodc nhém xycloheptyl, t6t hon
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thém nita 13 nhém xyclopropyl, nhom xyclobutyl, nhém xyclopentyl, hodc nhém
xyclohexyl, dac biét t6t hon 12 nhém xyclopropyl.

Tét hon néu "nhém hydrocacbon thom C6-C14" dugc bidu thi béi Z1, Z2, Z3, hodc

Z4 12 nhém phenyl hodic nhém naphtyl, tt hon nita 1a nhém phenyl.

"Nhom di vong khong no" duge biéu thi boi Z1, Za, Z3, hodc Z4 1 nhém di vong
mot vong hodc da vong khong no mét phin hoic khong no hoan toan c6 nguyén tt khac
loai dugc chon tir nhom bao gdm nguyén ti nito, nguyén tir oxy, va nguyén ti luu huynh.
Céc vi du vé chiing 13 nhém imidazolyl, nhém thienyl, nhém furyl, nhém pyrolyl, nhom
oxazolyl, nhém isoxazolyl, nhom thiazolyl, nhom isothiazolyl, nhém thiadiazolyl, nhom
pyrazolyl, nhém triazolyl, nhém tetrazolyl, nhém pyridyl, nhém pyrazyl, nhém
pyrimidinyl, nhém pyridazinyl, nhém indolyl, nhém isoindolyl, nhém indazolyl, nh6m
triazolopyridyl, nhém benzimidazolyl, nhém benzoxazolyl, nhém benzothiazolyl, nhom
benzothienyl, nhém benzofuranyl, nhém purinyl, nhém quinolyl, nhém isoquinolyl,
nhém quinazolinyl, nhém quinoxalinyl, nhém metylendioxyphenyl, nhém
etylendioxyphenyl, va nhoém dihydrobenzofuranyl. Tt hon néu nhém di vong khong no
14 nhom di vong mot vong hodc hai vong khdng no tir 4 dén 14 nguyén tir vong c6 mot
nguyén t khac loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va
nguyén tr luu huynh, tdt hon nita 13 nhém di vong mot vong khong no hoan toan tir 4
dén 6 nguyén tix vong c6 mot nguyén tir khac loai duge chon tir nhém bao gbm nguyén
tr nito, nguyén tir oxy, va nguyén tir luu huynh, van t6t hon nita 13 nhém di vong mot
vong khong no hoan toan tir 4 dén 6 nguyén tir vong c6 mdt nguyén tir oxy, t6t hon thém

nita 14 nhom furyl.

"Di vong no hodc khong no tir 5 dén 7 nguyén tir vong" tao boi Z1 va Zo, hodc Z3
va Za4, cing véi cac nguyén tir cacbon ma chiing gén vao, 12 di vong khong no mot phén,
khodng no hoan toan, hodc no tur 5 dén 7 nguyén tir vong c6 nguyén tt khac loai dugc

chon tir nhém bao gdm nguyén tit nito, nguyén tit oxy, va nguyén tir luu huynh.

Tét hon néu sb lugng nguyén tir khic loai trong vong 1a tir 0 dén 2, t6t hon nita

14 1 hodc 2. Tét hon néu nguyén tir khéc loai 1a nguyén tir nito va/hodc nguyén tir oxy.
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Tét hon néu di vong khong no hodc di vong no tir 5 dén 7 nguyén tir vong la vong
pyrol, vong pyrazol, vong imidazol, vong pyridin, vong pyrazin, vong pyrimidin, hodc

vong dioxolan, t6t hon nita vong pyridin hodc vong dioxolan.

Ciling tot hon néu vong dugc tao bdi Z1 va Z,, hodc Z3 va Zs, cing véi cic nguyén

tr cacbon twong ing ma ching gan vao, 1a vong benzen.

Trong hop chét c6 cong thic (I), t6t hon néu Z1, Za, Zs, va Zs gibng nhau hoc
khéc nhau va mdi trong sé chiing 13 nguyén tir hydro, nguyén tir halogen, nhém xyano,
nhom C2-C6 alkenyl, nhém C1-C6 alkoxy tiy y duoc thé, nhém C1-C6 alkyl tiry y duoc
thé, nhém amino tiy ¥ dwoc thé, nhom C3-C7 xycloalkyl tuy y dugc thé, nhém
hydrocacbon thom C6-C14, hodc nhém di vong mot vong hodc hai vong khong no tir 4
dén 14 nguyén tir vong, hodc Z1 va Z, hodc Z3 va Z4 ty ¥ cling v6i cic nguyén tix
cacbon tuong ing ma chung gén vao, tao thanh vong benzen hodc di vong no hodc
khong no c6 tir 5 dén 7 nguyén tit vong, t5t hon nita 14 giéng nhau hodc khic nhau va
mdi trong sb chiing 13 nguyén t hydro, nguyén tir halogen, nhém xyano, nhém C2-C6
alkenyl, nhém C1-C6 alkoxy tuy y dugc thé, nhém C1-C6 alkyl tiry ¥ dugce thé, nhém
amino tiy ¥ dugc thé, nhém C3-C7 xycloalkyl tiry ¥ dugc thé, hoic nhém di vong mot
vong hodc hai vong khong no tir 4 dén 14 nguyén tir vong, hodc Zi va Z,, hodc Z3 va Z4
tly y clng véi cac nguyén tir cacbon twong ng ma ching gén vao, tao thinh vong
benzen hodc di vong no hoac khdng no c6 tur 5 dén 7 nguyén tir vong, van tot hon nita
13 gibng nhau hodc khac nhau va mdi trong sd chiing 12 nguyén t& hydro, nguyén tir
halogen, nhém xyano, nhom C2-C6 alkenyl, nhom C1-C6 alkoxy tly y dugc thé, nhom
C1-C6 alkyl, nhom amino tiy y dugc thé, nhém C3-C7 xycloalkyl, hodc nhém di vong
mdt vong khong no co tu 4 dén 6 nguyén tir vong ¢6 mot nguyén tir khéc loai dugc chon
tir nhém bao gdm nguyén tir nito, nguyén t oxy, va nguyén tir luu huynh, hogc Z va
72, hodc Z3 va Z4 thy ¥ cling v6i cac nguyén tir cacbon tuong ing ma ching gin vao,
tao thanh vong benzen hodc di vong no hodc khong no ¢6 tir 5 dén 7 nguyén tir vong,
t5t hon thém nita 13 gidng nhau hodc khéc nhau va mdi trong sb ching 13 nguyén tir
hydro, nguyén tir halogen, nhém xyano, nhom C2-C6 alkenyl, nhém C1-C6 alkoxy tiy
v duoc thé bing nguyén tir halogen, nhém C1-C6 alkyl, nhém amino tiry y dugce thé
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bang nhém C1-C6 alkyl, nhém C3-C7 xycloalkyl, hogc nhém di vong mot vong khong
no ¢6 tir 4 dn 6 nguyén tir vong c6 mdt nguyén tir khac loai dwge chon tir nhém bao
gdm nguyén tir nito, nguyén tir oxy, va nguyén ti luu huynh, hodc Z; va Z,, hodc Z3 va
74 thy v cung voi cac nguyén tir cacbon twong img ma ching gin vio, tao thanh vong
benzen hodc di vong no hodc khong no c6 tir 5 dén 7 nguyén tr vong, van tot hon thém
nita 13 gidng nhau hoic khac nhau va mdi trong s& chung 14 nguyén tir hydro, nguyén tir
flo, nguyén ttt clo, nguyén tir brom, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6
alkoxy tlly y dugc thé bang nguyén tir flo, nhém C1-C6 alkyl, nhém mono- hogc di(C1-
C6 alkyl)amino, nhom C3-C7 xycloalkyl, hodc nhom di vong mot vong khong no co tir
4 dén 6 nguyén tr vong c6 mot nguyén tir oxy, hodc Zi va Zo, hodc Z3 va Z4 tiy ¥ cling
véi cac nguyén tir cacbon twong Uing ma ching gén vao, tao thinh vong benzen hogc di
vong no hoic khong no ¢6 tir 5 dén 7 nguyén tir vong, van t5t hon thém nita 13 gidng
nhau hodc khéc nhau va mdi trong sé chung 13 nguyén tir hydro, nguyén tt flo, nguyén
tr clo, nguyén tir brom, nhom xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy y
duoc thé bing 1 hoic 2 nguyén tit flo, nhém C1-C6 alkyl, nhoém di(C1-C6 alkyl)amino,
nhém C3-C7 xycloalkyl, hodc nhém di vong mot vong khong no c6 tir 4 dén 6 nguyén
tlr vong c6 mot nguyén tit oxy, hodc Z1 va Z», hodc Z3 va Z4 tlly y cung v6i cdc nguyén
tir cacbon twong Ung ma chung gén vao, tao thanh vong benzen hodc di vong no hosc
khong no c6 tir 5 dén 7 nguyén tir vong, van t5t hon thém nita 13 gidng nhau hodc khéc
nhau va mdi trong s ching 12 nguyén tir hydro, nguyén tir flo, nguyén tir clo, nguyén
tr brom, nhém xyano, nhém vinyl, nhém metoxy, nhém flometoxy, nhém diflometoxy,
nhém metyl, nhém etyl, nhém dimetylamino, nhém xyclopropyl, hodc nhém furyl, hodc
71 va Z», hodic Z3 va Z4 thly ¥ cling vGi cdc nguyén tir cacbon tuong mg ma ching gin
vao, tao thanh vong benzen, vong pyridin, hodc vong dioxolan, van t6t hon thém nita 1a
gibng nhau hodc khéc nhau va mdi trong sb chung 13 nguyén tr hydro, nguyén tu flo,
nguyén tir clo, nguyén tir brom, nhém metoxy, nhom flometoxy, nhém diflometoxy,
hodc nhém metyl, hodc Z1 va Z, hodc Z3 va Zs thy ¥ cung v6i céc nguyén tir cacbon

twong tmg ma ching gén vao, tao thianh vong benzen.
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Trong hop chit c6 cong thirc (I) ctia sing ché, W 13 -CHa-, nguyén tir oxy, hoic -
NH-. Tt hon néu W 13 -CHa- hoic nguyén tir oxy, tot hon nita 13 -CHo-.

Trong hop chét c6 cong thirc (I) ciia sang ché, n 12 sb nguyén tir 0 d&n 2. T6t hon
néun 12 0 hoic 1, t6t hon nita 13 0.

Trong hop chit c6 cong thiic (I) clia sing ché, R; 12 nhém amino tiy y dugc thé.

1
AN

O day, cac vi du vé "phén tir thay thé" ma 6 thé dugc dua vao nhém amino 12 céc phan

tir thay thé nhw dugc mo ta trén day.

Tét hon néu nhém amino tiy ¥ duge thé duge biéu thi bai Ry 14 nhém amino

khong dugc thé.

Trong hop chat c6 cong thiic (I) clia sdng ché, R» va Rs gidng nhau hodc khéc
nhau va mdi trong s6 chiing 13 nguyén ti hydro, nhém C1-C6 alkoxy tuy y dugc thé,
nhoém C1-C6 alkyl tiy ¥ dugc thé, hodc nhém hydrocacbon thom C6-C14 tiy ¥ dugc
thé, hogic Ra va Rs tlly ¥ cliing véi nguyén tir nito ma chiing gén vao, tao thanh nhém di

vong no chira nito c6 tir 4 dén 8 nguyén tir vong tiry y duoc thé.

Tt hon néu “nhém C1-C6 alkoxy" trong "nhém C1-C6 alkoxy tiy ¥ duoc thé"
duoc biéu thi boi Rz hodc R3 13 nhém metoxy, nhém etoxy, nhém n-propoxy, nhém
isopropoxy, nhém n-butoxy, nhém isobutoxy, nhém sec-butoxy, nhém tert-butoxy,
nhém pentyloxy, hodc nhom hexyloxy, tot hon nita 1 nhém metoxy, nhém etoxy, nhom
n-propoxy, nhdm isopropoxy, nhém n-butoxy, nhém isobutoxy, nhém sec-butoxy, hodc

nhém tert-butoxy, t&t hon thém nita 1a nhém metoxy.

Céc vi du vé "phan tir thay thé" dbi véi nhém C1-C6 alkoxy tiy y duge thé duoc
bidu thi béi Rz hodc Rs 12 phin tir thay thé nhu duge md ta trén day.

Tét hon néu "nhém C1-C6 alkoxy tiy ¥ duoc thé" duoc biéu thi béi Ro hodc Rs
1 nhém C1-C6 alkoxy khong duoc thé, tot hon nita 13 nhém metoxy, nhém etoxy, nhém
n-propoxy, nhém isopropoxy, nhém n-butoxy, nhém isobutoxy, nhém sec-butoxy,

nhém tert-butoxy, nhém pentyloxy, hodc nhém hexyloxy, tdt hon thém nita 13 nhém
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metoxy, nhom etoxy, nhém n-propoxy, nhom isopropoxy, nhéom n-butoxy, nhém

isobutoxy, nhom sec-butoxy, hodc nhém tert-butoxy, dic biét t6t hon 14 nhém metoxy.

Tét hon néu “nhém C1-C6 alkyl" trong "nhém C1-C6 alkyl tily ¥ dwoc thé" duge
biéu thi bdi R hodc Rs 1a nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl,
nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhdm tert-butyl, nhém pentyl, hodc nhom
hexyl, t6t hon nita 1 nhém metyl, nhém etyl, nhém n-propyl, nhom isopropyl, nhém n-
butyl, nhom isobutyl, nhom sec-butyl, hodc nhém tert-butyl, tdt hon thém nita 13 nhém

metyl.

Céc vi du v& "phén tir thay thé" d6i véi nhém C1-C6 alkyl tiy y duge thé duge
bidu thi béi Rz hodc R 13 phan tir thay thé nhu duge md ta trén day. Tt hon néu phan
ttr thay thé 13 nhém C1-C6 alkoxy, t5t hon 13 nhém metoxy, nhém etoxy, nhém n-
propoxy, nhdm isopropoxy, nhém n-butoxy, nhém isobutoxy, nhém sec-butoxy, nhém
tert-butoxy, nhom pentyloxy, hoac nhom hexyloxy, t6t hon nita 1 nhém metoxy, nhém
etoxy, nhém n-propoxy, nhom isopropoxy, nhom n-butoxy, nhém isobutoxy, nhém sec-

butoxy, hodc nhom tert-butoxy, t6t hon thém nita 13 nhém metoxy hodc nhém etoxy.

Tét hon néu "nhém C1-C6 alkyl tiy v duoc thé" duoc biéu thi béi Ra hodc Rs 1a
nhom C1-C6 alkyl khdng duoc thé hodc nhém C1-C6 alkyl duge thé bing C1-C6 alkoxy,
t6t hon nita 12 nhém C1-C6 alkyl khong duogc thé, van tét hon nita 1a nhém metyl, nhom
etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl,
nhdém tert-butyl, nhém pentyl, hodc nhém hexyl.

Trong trudng hop c6 mot phan tir thay thé, sb luong cua phan tir thay thé nay 1a
khong c6 gidi han cu thé. Khi phén tir thay thé 1a nhém C1-C6 alkoxy, t6t hon néu s6

luong cuand 1a 1.

T8t hon néu "nhém hydrocacbon thom C6-C14" trong "nhém hydrocacbon thom
C6-C14 tiry y duoc thé" dugc biéu thi bai Rz hodc Rs 1a nhém phenyl hodc nhém naphtyl,

t5t hon nita 1 nhém phenyl.
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Céc vi du v& "phn tir thay thé" dbi v6i "nhém hydrocacbon thom C6-C14 tuy y
duoc thé" duoc biéu thi boi R hodc Rs 14 cac phan tir thay thé nhu dwoc mo ta trén day.
T6t hon néu phan tir thay thé 13 nguyén tir halogen. Tét hon néu nhém hydrocacbon
thom C6-C14 tuy ¥ duoc thé bing nguyén tir halogen 1a nhém phenyl tiy y dugce thé
bang nguyén tir flo hodc nguyén ti clo, tdt hon nita 1a nhém phenyl, nhém flophenyl,
nh6ém diflophenyl, nhém triflophenyl, nhdém clophenyl, nhém diclophenyl, hodc nhém

triclophenyl, van t6t hon nita 1a nhém phenyl.

"Nhoém di vong no chia nito tir 4 ¢én 8 nguyén ti vong" trong "nhém di vong no
chira nito tir 4 dén 8 nguyén tir vong tiy ¥ duoc thé" duoc tao béi Rz va Rs, cliing véi
nguyén tr nito ma chiing gan vao, 12 nhém di vong no tir 4 dén 8 nguyén tir vong chira
it nhit mot nguyén tlr nito trong vong va chira thém tix 0 dén 2 nguyén tir khéc loai gidng
nhau hodc khac nhau dugc chon tir nhém bao gdm nguyén tir oxy va nguyén ti luu

huynh trong vong.

Tét hon néu nhém di vong no chtra nito tir 4 dén 8 nguyén tr vong 1a nhém di
vong no tir 4 dén 8 nguyén tir vong chira mt nguyén tir nito, t6t hon nita 12 nhém

azetidinyl, nhém pyrolidinyl, hodc nhém piperidinyl.

1
A

Céc vi du v& "phin tir thay thé" ddi v6i "nhém di vong no chira nito tir 4 dén 8
nguyén tr vong tiy ¥ dugc thé" 1a cac phén ti thay thé nhu dugc mo ta trén day. Tét
hon néu phén tir thay thé 1a nhém hydroxyl.

Tét hon néu nhém di vong no chira nito tir 4 dén 8 nguyén tir vong tity ¥ duoc thé
la nhém di vong no chira nito c6 tir 4 dén 8 nguyén tir vong tity ¥ duoc thé bang nhém
hydroxyl, t6t hon nita 13 nhém azetidinyl, nhém pyrolidinyl, nhém piperidinyl, nhém
hydroxyazetidinyl, nhém hydroxypyrolidinyl, hogc nhém hydroxypiperidinyl, van tét
hon nita 14 nhém pyrolidinyl, nhém piperidinyl, hodc nhém hydroxyazetidinyl.

Trong hop chat c6 cong thirc (I), t5t hon néu Ra va R gidng nhau hoic khac nhau
va mbi trong s ching 14 nguyén ti hydro, nhém C1-C6 alkoxy tiy y duoc thé, nhom
C1-C6 alkyl tiry v duoc thé, hogc nhém hydrocacbon thom C6-C14 tity y dugc thé, hodc

R, va R3 tiy y cuing véi nguyén tir nito ma chung gin vao, tao thanh nhém di vong no
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chira nito ¢6 tir 4 dén 8 nguyén tu vong ty ¥ dugc thé, t6t hon nita 13 gibng nhau hoic
khac nhau va mdi trong s chiing 14 nguyén tir hydro, nhém C1-C6 alkoxy, nhém Cl1-
C6 alkyl tiy ¥ ¢6 phin tir thay thé 13 nhém C1-C6 alkoxy, hogc nhém hydrocacbon thom
C6-C14 tuy ¥ ¢6 phén tir thay thé 12 nguyén tir halogen, hodc Rz va Rs tiy y cung véi
nguyén ti nito ma ching gin vao, tao thanh nhém di vong no chira nito c6 tir 4 dén 8
nguyén tir vong tiy ¥ dugc thé, van tét hon nita 14 gibng nhau hoic khac nhau va mdi
trong sb ching 13 nguyén tir hydro, nhém C1-C6 alkoxy, nhém C1-C6 alkyl, hodc nhém
hydrocacbon thom C6-C14, hodc Rz va R tlty ¥ cuing v6i nguyén tir nito ma chung gin
vio, tao thanh nhém di vong no chira nito tir 4 &én 8 nguyén tir vong tly ¥ c6 phén tir
thay thé 12 nhém hydroxyl, t6t hon thém nita 13 gidng nhau hogc khéc nhau va méi trong
s6 chiing 1a nhém C1-C6 alkoxy, nhém C1-C6 alkyl, hodc nhém hydrocacbon thom C6-
C14, hodc Ry va R3 tlly ¥ cuing véi nguyén tir nito ma ching gén vio, tao thanh nhém di
vong no chura nito tur 4 dén 8 nguyén tir vong tity ¥ c6 phén tir thay thé 1a nhém hydroxyl,
vAn tdt hon thém nita 13 giéng nhau hoic khac nhau va mdi trong s6 ching 12 nhém
metoxy, nhom metyl, hodc nhoém phenyl, hodc Rz va Rs tly ¥ cung v6i nguyén tir nito
ma chiing gin vao, tao thanh nhém azetidinyl tity y c6 phén tir thay thé 14 nhém hydroxyl,
nhém pyrolidinyl, hogc nhém piperidinyl, vin t5t hon thém nita 12 gibng nhau hosc khac
nhau va mdi trong s6 chiing 12 nhém metoxy, nhém metyl, hodc nhém phenyl, hodc Rz
va Rs tuy ¥ cung véi nguyén t nito ma chung gan vao, tao thanh nhém
hydroxyazetidinyl, nhém pyrolidinyl, hodc nhém piperidinyl, van t6t hon thém nita 13

mdi trong s6 ching 14 nhém metyl.

Trong hop chét c6 cong thirc () cia sang ché, Rs, Rs, va Re giéng nhau hozc khéc
nhau va mdi trong sb chung 13 nguyén tir hydro hoic nhém C1-C6 alkyl tuy y duoc thé.

Tét hon néu “nhém C1-C6 alkyl" trong "nhém C1-C6 alkyl tuy ¥ duoc thé" dwoc
biéu thi bdi R4, Rs, hodc Re 12 nhém metyl, nhdm etyl, nhém n-propyl, nhom isopropyl,
nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhom tert-butyl, nhém pentyl, hodc nhom
hexyl, t5t hon nita 1a nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-
butyl, nhém isobutyl, nhém sec-butyl, hogc nhém tert-butyl, t6t hon thém nita 1 nhém
metyl, nhom etyl, nhdm n-propyl, hodc nhém isopropyl, déc biét t6t hon 14 nhém metyl.
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Céc vi du vé "phan tir thay thé" di v6i "nhém C1-C6 alkyl tiry ¥ dwoc thé" dugc
bidu thi bdi R4, Rs, hodc Re 1 cac phin tir thay thé nhu duge mé ta trén ddy. TSt hon
néu phan tir thay thé 12 nhém dialkylamino hoic nhém di vong no, tot hon nita 1a nhém
di(C1-C6 alkyl)amino hoic nhém di vong no tir 4 &én 8 nguyén tir vong cé nguyén tir
nito, van tot hon nita 13 nhém di(C1-C4 alkyl)amino hodc nhém di vong no tir 4 dén 8
nguyén tr vong ¢b nguyén tir nito, tdt hon thém nita 14 nhém dimetylamino, nhém
metyletylamino, nhém dietylamino, nhém metylisopropylamino, nhém 1-piperidinyl,

hodc nhém 1-pyrolidinyl, ddc biét t&t hon 12 nhém dimetylamino.
S6 lugng phin tir thay thé 14 khéng c6 gidi han cu thé va tbthon1a 1.

Tt hon néu “nhém C1-C6 alkyl tiiy ¥ duoc thé" duge biéu thi boi Ra, Rs, hoic
R¢ 1a nhom C1-C6 alkyl tity ¥ c¢6 phin tir thay thé 13 nhém di(C1-C6 alkyl)amino hozc
nhém di vong no tir 4 dén 8 nguyén tir vong c6 nguyén i nito, t6t hon nita 13 nhém C1-
C4 alkyl tity ¥ c6 phin tir thay thé 12 nhém di(C1-C4 alkyl)amino hodic nhém divong no
tir 4 dén 8 nguyén tir vong c6 nguyén ti nito, van t6t hon nita 13 nhém metyl, nhém etyl,
nhém n-propyl, nhom isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhém
tert-butyl, nhém  dimetylaminometyl, nhém metyletylaminometyl, —nhém
dietylaminometyl, nhom metylisopropylaminometyl, nhém dimetylaminoetyl, nhom
dietylaminoetyl, nhoém 1-piperidinylmetyl, hodc nhém 1-pyrolidinylmetyl, t6t hon thém
nita 12 nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém
isobutyl, nhoém sec-butyl, nhém tert-butyl, nhém dimetylaminometyl, nhém
metyletylaminometyl, nhém dietylaminometyl, nhom metylisopropylaminometyl,
nhém dimetylaminoetyl, hodc nhém dietylaminoetyl, van t5t hon thém nita 12 nhém
metyl, nhém dimetylaminometyl, nhém metyletylaminometyl, nhom dietylaminometyl,

hodc nhém metylisopropylaminometyl, dic biét tot hon 14 nhém dimetylaminometyl.

Trong hop chét ¢6 cong thire (I), t6t hon néu Ry, Rs, va Rg gidng nhau hoic khac
nhau va mdi trong s6 chiing 12 nguyén tir hydro hoic nhém C1-C6 alkyl tuy ¥ duoc thé,
tdt hon nita 13 nguyén tir hydro hodc nhém C1-C6 alkyl tuy y cb phin tir thay thé 13
nh6ém di(C1-C6 alkyl)amino hodc nhém di vong no tir 4 dén 8 nguyén tir vong c6 nguyén

t nito, van tdt hon nita 13 nguyén tit hydro hodc nhém C1-C4 alkyl tiy ¥ c6 phén tir
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thay thé 1a nhom di(C1-C4 alkyl)amino hodc nhém di vong no tir 4 dén 8 nguyén tir
vong ¢6 nguyén tir nito, t5t hon thém nita 13 nguyén tir hydro, nhém metyl, nhém etyl,
nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl, nhém
tert-butyl, nhém  dimetylaminometyl, nhém metyletylaminometyl, nhém
dietylaminometyl, nhém metylisopropylaminometyl, nhém dimetylaminoetyl, nh6m
dietylaminoetyl, nhém 1-piperidinylmetyl, hosc nhém 1-pyrolidinylmetyl, vin t6t hon
thém nita 1a nguyén tir hydro, nhém metyl, nhdm etyl, nhém n-propyl, nhém isopropyl,
nhom n-butyl, nhém isobutyl, nhom sec-butyl, nhém tert-butyl, nhom
dimetylaminometyl, nhoém metyletylaminometyl, nhom dietylaminometyl, nhom
metylisopropylaminometyl, nhém dimetylaminoetyl, hodc nhém dietylaminoetyl, van
t6t hon thém nita 13 nguyén tir hydro, nhém metyl, nhém dimetylaminometyl, nhém
metyletylaminometyl, nhom dietylaminometyl, hodc nhém metylisopropylaminometyl,

dic biét tot hon 13 nguyén tir hydro hodc nhém dimetylaminometyl.

Trong hop chét ¢6 cong thirc (I), t5t hon néu -C(R4)=C(Rs)(Rs) duge biéu thi bai
Y 1a

%
3

3

SN we A s{/\/il\ BN
- |

PN 5% N~ N 'L\<
\/\/ , hOéC
d3c biét tbt hon 1a

o |
, hodc \/\/N\

Hop chét duoc wu tién 13 hop chét cta sang ché ¢6 cong thirc (I) hodc mubi ctia

nd, trong do
X 1a nhom di vong no chira nito tir 4 dén 10 nguyén ti vong tlly y duge thé;

Y 13 -C(R49)=C(Rs)(Rs);
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71, Z2, Z3, va Z4 gibng nhau hoic khic nhau va mdi trong sb chuing 13 nguyén ti hydro,
nguyén tt halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy y duge
thé, nhém C1-C6 alkyl thy ¥ dugc thé, nhém amino tiy y dugc thé, nhém C3-C7
xycloalkyl tuy y dugc thé, nhém hydrocacbon thom C6-C14, hodc nhém di vong khong
no c6 tir 4 dén 14 nguyén tir vong, hodc Zi va Zs, hodc Z3 va Zs thy ¥ clng voi céc
nguyén tir cacbon twong tmg ma chung gin vo, tao thanh vong benzen hodc di vong no

hodc khong no c6 tir 5 dén 7 nguyén tir vong;
W 1a -CHz-, nguyén tir oxy, hodc -NH-;

n 12 s8 nguyén nim trong khoang tir 0 dén 2;
R; 1a nhém amino tuy y dugc thé;

R» va R; gidng nhau hoic khic nhau va mdi trong sb chung 12 nguyén tt hydro, nhém
C1-C6 alkoxy tuy y dugc thé, nhém C1-C6 alkyl tuy y duoc thé, hodc nhém
hydrocacbon thom C6-C14 tuy y duoc thé, hodc R» va R; tlly ¥ clng v6i nguyén tir nito
ma chung gén vio, tao thinh nhém di vong no chtra nito tir 4 dén 8 nguyén tir vong tlry

¥ ¢6 phan tir thay thé 13 nhém hydroxyl; va

Ry, Rs, va Re giéng nhau hoic khac nhau va mdi trong s6 chung 14 nguyén tir hydro hodc

nhém C1-C6 alkyl ty ¥ dugc thé.

Hop chit duoc uu tién hon 14 hop chit ctia sang ché c6 cong thirc (1) hodc mubi

cta no, trong do

X 13 nhém di vong no chira nito ¢6 tir 4 &én 10 nguyén tit vong thy ¥ c6 phan tir thay
thé 12 nguyén tir halogen, nhém hydroxyl, nhém xyano, nhém C1-C6 alkyl, hodc nhém

amino;
Y 12 -C(R4)=C(R5)(Re);

71, Za, Z3, va Z4 gidng nhau hogc khac nhau va mdi trong s6 chiing 12 nguyén tr hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy y duoc
th, nhém C1-C6 alkyl tly y duoc thé, nhém amino tiy y duge thé, nhém C3-C7
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xycloalkyl tiry v duoc thé, hodc nhém dj vong khong no cé tir 4 dén 14 nguyén tir vong,
hodc Z1 va Z», hodc Z3 va Zs tly ¥ cling v&i cic nguyén tir cacbon twong ing ma chiing
gén vio, tao thanh vong benzen hoic di vong no hoc khdng no cé tir 5 dén 7 nguyén tir

vong;

W 1a -CHa-, nguyén tir oxy, hodc -NH-;
n b%mg 0;

R; 14 nhém amino;

Rz va R giéng nhau hodc khac nhau va mdi trong s6 chung 13 nguyén tir hydro, nhém
C1-C6 alkoxy tiy ¥y dugc thé, nhém C1-C6 alkyl tiy y duoc thé, hodc nhém
hydrocacbon thom C6-C14 tity y dugc thé, hoic Rz va R3 tlly ¥ ciing véi nguyén tit nito
ma ching gin vao, tao thanh nhém di vong no chira nito tir 4 dén 8 nguyén tir vong tly

¥ ¢6 phén tir thay thé 1a nhém hydroxyl; va

R4, Rs, va Re gidng nhau hozc khac nhau va mdi trong s6 chiing 12 nguyén tir hydro hodc
nhom C1-C6 alkyl tiy ¥ duoc thé.

Hop chit dwoc wru tién hon 13 hop chét cua sang ché c6 cong thiic (T) hogc mudi

cua no, trong do

X 12 nhém di vong no chira nito ¢ tir 4 dén 8 nguyén tir vong tity y c6 phén tir thay thé
1a nguyén tir halogen hodc nhém C1-C6 alkyl;

Y 14 -C(R4)=C(Rs)(Rs);

7.1, Za, Z3, va Z4 gibng nhau hoic khac nhau va mdi trong s6 chuing 13 nguyén tt hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tiy y duge
thé bing nguyén tir halogen, nhom C1-C6 alkyl, nhém amino tiry ¥ duge thé bang nhém
C1-C6 alkyl, nhém C3-C7 xycloalkyl, hoic nhém di vong mdt vong khdng no co tur 4
dén 6 nguyén tir vong c6 mdt nguyén tir oxy, hodc Zi va Z», hodc Z3 va Z4 ty y cung
véi cac nguyén tir cacbon twong tmg ma ching gén vao, tao thanh vong benzen hodc di

vong no hoac khong no ¢6 tir 5 dén 7 nguyén tir vong;
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W 1a -CHa-, nguyén tr oxy, hodc -NH-;
n bang 0;
R 1a nhém amino;

R» va R3 gibng nhau hoic khac nhau va mdi trong sb chung 12 nguyén tir hydro, nhém
C1-C6 alkoxy, nhom C1-C6 alkyl, hodc nhom hydrocacbon thom C6-C14, hodc Rz va
R3 tly ¥ cling v&i nguyén tir nito ma ching gin vao, tao thanh nhém di vong no chira

nito ¢6 tir 4 dén 8 nguyén tir vong tiy y duge thé bang nhém hydroxyl; va

Rs, Rs, va Re gibng nhau hoic khéc nhau va mdi trong s6 chiing 12 nguyén tir hydro hodc

nhém C1-C6 alkyl tiy ¥ dugc thé bang nhém di(C1-C6 alkyl)amino.

Hop chit duoc wu tién hon 13 hop chit cua sang ché ¢6 cong thirc (T) hodc mudi

cua nd, trong do

X 1a nhém pyrolidinyl tily ¥ c6 phin tir thay thé 1a nhém C1-C6 alkyl, hoic nhém
piperidinyl tuy y c6 phan tir thay thé 13 nguyén tir halogen;

Y 1a -C(R4)=C(Rs)(Re);

71, Za, Z3, va Z4 gibng nhau hodc khic nhau va mdi trong sd ching 13 nguyén tir hydro,
nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy ¥ dugc
thé bang nguyén tir halogen, nhém C1-C6 alkyl, nhém amino tly ¥ duge thé bang nhom
C1-C6 alkyl, nhém C3-C7 xycloalkyl, hodc nhém di vong mot vong khong no ¢6 tir 4
dén 6 nguyén tir vong c6 mdt nguyén tir oxy, hodc Z1 va Z», hodc Z3 va Z4 thy ¥ cung
véi cac nguyén tir cacbon twong mg ma chung gén vio, tao thanh vong benzen hodc di

vong no hodc khong no co tir 5 dén 7 nguyén tir vong;
W 1a -CHa-, nguyén tir oxy, hodc -NH-;
n bang 0;

R, 1a nhém amino;
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R, va Rs gibng nhau hoic khéc nhau va mdi trong s6 ching 12 nguyén tir hydro, nhém
C1-C6 alkoxy, nhém C1-C6 alkyl, hodc nhom hydrocacbon thom C6-C14, hodc Rz va
Rs tuy y cung véi nguyén tir nito ma ching gin vio, tao thanh nhém di vong no chtra

nito ¢6 tir 4 dén 8 nguyén ti vong tly ¥ duge thé bang nhém hydroxyl; va

R4, Rs, va Re gidng nhau hoic khac nhau va mdi trong s6 ching 1a nguyén t hydro hodc

nhom dimetylaminometyl.

Hop chit dwoc wu tién hon 13 hop chit cua sang ché c6 cong thiac (I) hodc mubi

cua no, trong do

X 1a nhém pyrolidinyl, nhém metylpyrolidinyl, nhoém piperidinyl, hodc nhém
flopiperidinyl;

Yla

\ o |
JJ\{/, hodc \/\/N\‘

>

71, Za, Z3, va Z4 gibng nhau hoic khac nhau va mdi trong s6 chung 13 nguyén tit hydro,
nguyén tr flo, nguyén tt clo, nguyén tir brom, nhém xyano, nhém vinyl, nh6ém metoxy
thy ¥ c6 phin tir thay thé 12 nguyén tit flo, nhém metyl, nhém etyl, nhom dimetylamino,
nhém xyclopropyl, hodc nhom furyl, hodc Z3 va Z4 tlly y cling v6i cac nguyén tir cacbon

tuong ing ma ching gén vao, tao thanh vong benzen, vong pyridin, hodc vong dioxolah;
W 1a -CHz-, nguyén tir oxy, hodc -NH-;

n béng 0;

R: 1a nhém amino; va

R, va R; gibng nhau hoic khic nhau va mdi trong s6 chung 13 nguyén tir hydro, nhém
metoxy, nhém metyl, hodic nhém phenyl, hodc Rz va R tiy y cting v6i nguyén ti nito
ma ching gén vio, tao thanh nhém azetidinyl tiy y ¢6 phéan tir thay thé 1a nhém hydroxyl,
nhém pyrolidinyl, hodc nhém piperidinyl.
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Hop chit duoc vu tién hon 14 hop chit ciia sang ché c6 cong thire (I) hodc mudi
cta nd, trong dé

X 1a nhom pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhém
flopiperidinyl;

Yla

\ &
J‘N\\‘/’ hOé,C \/\/N\.

2

7.1, Z2, Z3, v Z4 gibng nhau hodc khac nhau va mdi trong sb chiing 12 nguyén tir hydro,
nguyén tit flo, nguyén tir clo, nguyén tir brom, nhém xyano, nhém vinyl, nh6m metoxy,
nhém flometoxy, nhom diflometoxy, nhom metyl, nhém etyl, nhém dimetylamino,
nhém xyclopropyl, hodc nhom furyl, hodc Z1 va Z», hodc Z3 va Z4 tlly y clng voi cac
nguyén tir cacbon tuong tmg ma ching gén vao, tao thanh vong benzen, vong pyridin,

hodc vong dioxolan;

W 1a -CHa-, nguyén tir oxy, hodc -NH-;
n béng 0;

R; 1a nhém amino; va

R» va Rs gibng nhau hoic khac nhau va mdi trong s6 ching 12 nhém metoxy, nhém
metyl, hodc nhdm phenyl, hodc Ra va Rz tly y cling véi nguyén tir nito ma chiing gin

vao, tao thanh nhém hydroxyazetidinyl, nhom pyrolidinyl, hodc nhém piperidinyl.

Hop chét duge wu tién hon 14 hop chit ctia sang ché c6 cong thire (I) hodc mubi

cua no, trong dé

X 1a nhém pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhém
flopiperidinyl;

Yla

-35-



32587

\ W ]
-'JJ\J/, hOéC \/\/N\.

>

71, Za, Zs, va Z4 gibng nhau hoic khic nhau va mdi trong sé chiing 1a nguyén tt hydro,
nguyén tir flo, nguyén ti clo, nguyén tir brom, nhém xyano, nhém vinyl, nhom metoxy,
nhom flometoxy, nhom diflometoxy, nhém metyl, nhdm etyl, nhém dimetylamino,
nhém xyclopropyl, hodc nhom furyl, hodc Z1 va Z, hodc Zs va Z4 tly y cung véi cac
nguyén tr cacbon twong img ma chiing gén vao, tao thanh vong benzen, vong pyridin,

hodc vong dioxolan;

W 1a -CHz- hodc nguyén tir oxy;
n bang 0;

R: 1a nhém amino; va

R, va R gibng nhau hodc khac nhau va mdi trong s& ching 13 nhém metoxy, nhém
metyl, hodc nhém phenyl, hodc Rz va Rz tlly ¥ cuing v6i nguyén ti nito ma chung gin

va0, tao thanh nhém hydroxyazetidinyl, nhém pyrolidinyl, hodc nhém piperidinyl.
Hop chit dugc wu tién hon 13 hop chét cta sang ché c6 cong thie (I) hodc mubi
cua no, trong do

X 13 nhoém pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhém
flopiperidinyl;

Yla

\ ]
JJ‘{/, hOéC \/\/N\.

Z1, Za, Z3, va Z4 gibng nhau hoic khic nhau va mdi trong s6 chung 1a nguyén tit hydro,
nguyén tir flo, nguyén t clo, nguyén tir brom, nhém xyano, nhém vinyl, nh6ém metoxy,
nhém flometoxy, nhém diflometoxy, nhém metyl, nhém etyl, nhém dimetylamino,

nhém xyclopropyl, hodc nhom furyl, hodc Z1 va Z, hodc Z3 va Zs tiy ¥ cing voi cac
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nguyén tr cacbon twong tmg ma chiing gén vao, tao thanh vong benzen, vong pyridin,

hoac vong dioxolan;

W 1a -CHz- hodc nguyén tur oxy;

n bang 0;

R la nhém amino; va

mdi trong s6 Rz va R3 13 nhém metyl.

Hop chit dwoc wu tién hon 12 hop chit ciia séng ché c6 cong thirc (I) hoic mubi

cua no, trong dé
X 1a nhom piperidinyl hodc nhom flopiperidinyl;

Yla

N

2

71, Za, 73, va Z4 gibng nhau hozc khac nhau va mdi trong sb chung 14 nguyén tir hydro,
nguyén tr flo, nguyén ti clo, nguyén tir brom, nhém xyano, nhém vinyl, nhém metoxy,
nhém flometoxy, nhém diflometoxy, nhém metyl, nhém etyl, nhém dimetylamino,
nhém xyclopropyl, hodc nhém furyl, hodc Zi va Zs, hodc Zs va Zs tlty ¥ cung voi cac
nguyén tir cacbon tuong tmg ma ching gin vio, tao thanh vong benzen, vong pyridin,

hodc vong dioxolan;

W 1a -CHz- hoac nguyén tir oxy;

n bing 0;

R la nhém amino; va

mdi trong s6 Rz va Rs 14 nhém metyl.

Hop chét duoc wu tién hon 13 hop chit cua sang ché c¢6 cong thire (I) hodc mubi

cua nd, trong do
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X 1a nhom piperidinyl;

Yla

M~

>

71, Za, Z3, va Z4 gibng nhau hogc khac nhau va mdi trong sb chiing 13 nguyén tir hydro,
nguyén tir flo, nguyén tir clo, nguyén t&r brom, nhém metoxy, nhém flometoxy, nhém
diflometoxy, hodc nhom metyl, hodc Z; va Zs, hodc Z3 va Z4 tlly y cliing voi cic nguyén

ttr cacbon twong img ma ching gén vao, tao thanh vong benzen;
W 1a -CHa-;

n bang 0;

R 1a nhém amino; va

mdi trong s& R, va R3 1a nhém metyl.

Céc vi du cu thé vé hop chat cla sang ché c6 thé 13, nhung khdng chi gi6i han &,
cac hop chét ctia vi du tir 1 dén 79 dugc diéu ché nhu néu trong phén Vi du thuc hién

sang ché duéi day.
Trong s6 chung, cic hop chat duge uu tién c6 thé 1a:

(1) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(2) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-5-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(3) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-3-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(4) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(5) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-
oxoetyl)naphtalen-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(6) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(7) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(8) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(9) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(10) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-5-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d|pyrimidin-3-carboxamit,

(11) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(12) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d]|pyrimidin-3-carboxamit,

(13) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2,3-
dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(14) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(15) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-(diflometoxy)-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(16) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
(flometoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(17) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-bromo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(18) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-5-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(19) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit, va

(20) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2,5-diclo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-3-carboxamit.

Tiép theo, phuong phap didu ché hop chit theo sang ché s& duge md ta.

Hop chét (I) cia sang ché c6 thé duoc didu ché, vi du, theo phuong phap didu ché
duoc néu dudi day hodc phuong phép néu trong phan Vi du thuc hién séng ché. Tuy
nhién, phuong phap diéu ché hop chét (I) clia séng ché khong gidi han & céc vi du vé

phén Ung nay.

Phuong phép diéu ché 1

X-(CHy),- Ri o, ] ) Ri cooH
(i {, ruou thuy phan N
U — LY
k N 2 N7 TN
(CHz) (C\Hz)n
\ X\P
(1 vy P (V) 1
coon Ri cooH
N7 X
khir bao v§ 'K)IQN
g k - NT N
3 (CHz 4 (C\:'(z)n ]
x\H \f

(V1) (Vi)

trong d6 L1 va L, gidng nhau hogc khic nhau va mdi trong s6 chiing 12 nhom rdi chuyén;
P: 12 nhém bao vé cho nhém amino trong X; va X, Y, va n dugc dinh nghia nhu néu

trén.
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Budc thit nhét: Didu ché hop chét c6 cong thirc (IV) bang cach sir dung cac hop chit c6
cong thie (II) va cong thie (III).

Trong cong thic (II), t&t hon néu nhém rdi chuyén duoc biéu thi boi L1 1a nguyén
t brom hodc nguyén tir iot. Hop chat ndy 14 san phim c6 ban trén thi trudng hodc cb

thé dugc didu ché theo phuong phép da biét trong linh vue k§ thuat nay.

Trong cong thirc (III), cac vi du v& nhoém roi chuyén L 13 nguyén tir clo, nguyén
tr brom, nguyén ti iot, metansulfonat, va p-toluensulfonat. Hop chét nay 12 san phdm
c6 bén trén thi trudng hodc ¢ thé duoc didu ché theo phuong phap da biét trong linh

vuc k¥ thudt nay.

Hop chét c6 cong thire (I1I) c6 thé dugc sir dung véi lugng nam trong khoang tix
1 dén 10 mol, vu tién 13 ndm trong khoang tir 1 dén 5 mol, img vé&i 1 mol hop chit c6

cong thue (I1).

Khi hop chét ¢6 cong thirc (ITI) duge st dung 1am tac nhén alkyl hoa, budc nay

¢6 thé duoc thuc hién véi su ¢c6 mit clia bazo.

Cac vi du vé bazo 13: c4c bazo vd co nhu natri bicacbonat, natri cacbonat, kali
cacbonat, xesi cacbonat, xesi hydroxit, natri hydrua, va kali hydrua; va cdc amin hitu co
nhu trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin,

pyridin, 4-(N,N-dimetylamino)pyridin, lutidin, va colidin. Pugc wu tién 1a kali cacbonat.

Luong cua bazo dugce st dung co thé nim trong khoang tir 1 dén 100 mol, vu tién

14 ndm trong khoang tir 2 dén 10 mol, tmg véi 1 mol hop chét c6 cong thirc (II).

Cac vi du vé dung méi 1a: cac dung mdi c6 cuc khong proton nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit, va N-metylpyrolidin-2-on;
cac ete nhu tetrahydrofuran va 1,4-dioxan; va céc nitril nhu axetonitril. Cac dung moi
nay co thé dugc st dung riéng 1& hodc & dang hén hop. Puge uu tién 13 N,N-

dimetylaxetamit.
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Tét hon néu thoi gian phan ing nim trong khoang tir 0,1 dén 100 gio, t6t hon nita
12 ndm trong khoang tir 0,5 dén 24 gio. TSt hon néu nhiét d phan tng nim trong khoang

tr 0°C dén nhiét d6 s6i cua dung mdi, t6t hon nita 13 nim trong khoang tir 0 dén 100°C.

Hop chit c¢6 cong thiac (IV) thu duge c6 thé dugc tach va tinh ché bing céac
phuong phép tinh ché va tach da biét trong linh vuc k¥ thuat ndy dugc @ cap dudi day

hodc c6 thé ding trong bude ké tiép ma khéng can tach va tinh ché.

Bude thir 2: Diéu ché hop chét c6 cong thirc (V) bing cach cho hop chit c6 cong thirc
(IV) phan Ung véi, vi du, kim loai chuyén tiép va, néu cin, bazo, trong dung mdi ma

khong tao ra phan (mg phu véi su 6 mét cua rugu trong khi quyén cacbon monoxit.

Trong budc nay, ap suét cta cacbon monoxit thudng nim trong khoang tir 1 atm

dén 10 atm (1 dén 10 bar), wu tién 13 ndm trong khodng tir 1 atm dén 5 atm (1 dén 5 bar).

Luong rugu dugc st dung co thé nim trong khoang tir 1 dén 10 mol, wu tién 1a
nim trong khoang tlr 1 dén 5 mol, tmg vé6i 1 mol hop chét c6 cong thirc (IV). Vi du vé
hop chit rugu bao gdm metanol, etanol, propanol, rugu isopropyl, dietylaminoetanol,
isobutanol, 4-(2-hydroxyetyl)morpholin, 3-morpholinopropanol, va dietylamino-

propanol.

Kim loai chuyén tiép ma ¢ thé duoc st dung trong budce nay 13, vi duy, chét xuc
tac paladi (vi du, paladi axetat, tris(dibenzylidenaxeton)dipaladi, bis(triphenyl-
phosphin)paladi(I) diclorua, phtic chét 1,1'-bis(diphenylphosphino)feroxen-paladi(Il)
diclorua-diclometan). Néu cn thi bd sung phdi tir (vi dy, triphenylphosphin, xantphos,

tri-tert-butylphosphin).

Luong kim loai chuyén tiép dugc sir dung thay d6i phu thude vao loai chét xuc
tac va thudong nim trong khoang tir 0,0001 dén 1 mol, wu tién 13 ndm trong khoang tir
0,001 dén 0,5 mol, tng v6i 1 mol hop chét ¢ cong thirc (IV). Lugng phdi tir duoc sir
dung thudng nim trong khoang tir 0,0001 dén 4 mol, uu tién 13 nim trong khoang tlr

0,01 dén 2 mol, Gng v&i 1 mol hop chat c6 cong thirc (IV).

-42-



32587

Péi v6i phan tmg nay, néu can, c6 thé bd sung bazo. Cac vi du vé bazo 1a: cac
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-dimetyl-
aminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri
etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
butyllithi; va cic bazo v co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi

cacbonat, natri hydroxit, va natri hydrua.

Luong cia bazo dugce sit dung thuong nam trong khoang tur 0,1 dén 50 mol, vu

tién 14 nim trong khoang tir 1 d&én 20 mol, tmg v&i 1 mol hgp chét c6 cong thic (IV).

Dung m6i phan ting khong c6 giéi han cu thé mién 13 dung moi dé khong cén
thiép vao phan tmg. Céc vi du v& chung 13 cac hydrocacbon (vi du, benzen, toluen,
xylen), cac nitril (vi du, axetonitril), cac ete (vi du, dimetoxyetan, tetrahydrofuran, 1,4-
dioxan), cdc ruou (vi du, metanol, etanol), cdc dung moi ¢ cyc khdng proton (vi du,
dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, hexametyl-

phosphoramit), nuéc, va cdc hdn hop cia ching.

Tét hon néu thoi gian phan ting nam trong khoang tir 0,1 dén 100 gio, t6t hon nita

12 nim trong khoang tir 0,5 dén 24 gio.

Nhiét d6 phan tng ndm trong khoang tir 0°C dén nhiét d6 soi ctia dung mdi, wu

tién & nam trong khoang tir 0 d&én 150°C.

Sau phan ting, tao ra hdn hop este tuong tng véi hop chét axit carboxylic (V) va
ruou duogc st dung. Do do, hdn hop este nay dugc chuyén héa thanh hop chét c6 cong
thirc (V) bang phan ting thity phan.

Phan g thity phan dugc thue hién c6 str dung bazo. Cac vi du vé bazo 13: céc
bazo hitu co nhu dietylamin, diisopropylamin, kali tert-butyrat, natri tert-butyrat, natri
metoxit, natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali
hexametyldisilazit, va butyllithi; va cdc bazo v6 co nhu natri bicacbonat, natri cacbonat,

kali cacbonat, xesi cacbonat, va natri hydroxit.
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Dung méi phan tng khong c6 giéi han cu thé mién 12 dung m6i d6 khong can
thiép vao phan tng thily phan. Céc vi du vé chung 13 cac hydrocacbon (vi du, benzen,
toluen, xylen), céac nitril (vi du, axetonitril), cic ete (vi du, dimetoxyetan,
tetrahydrofuran, 1,4-dioxan), cic ruou (vi du, metanol va etanol), cic dung modi ¢6 cuc
khdng proton (vi dy, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetyl

sulfoxit, hexametylphosphoramit), néc, va cic hdn hop ctia ching.

T6t hon néu thoi gian phan tmg thily phan nim trong khoang tix 0,1 dén 100 gio,

t6t hon nita 13 ndm trong khoang tir 0,5 dén 24 gio.

Nhiét d6 phéan tng thily phan nim trong khoang tir 0°C dén nhiét do s6i cua dung

mdi, wu tién 12 ndm trong khoang tir 0 dén 150°C.

Hop chét c¢6 cong thire (V) thu duge c6 thé dwoc tach va tinh ché bing cac phuong
phép tinh ché va tach da biét trong linh vuc k¥ thuat ndy duoc dé cap dudi day hodc ¢6

thé dung trong bude ké tiép ma khong cin tach va tinh ché.

Bude thtt 3: Didu ché hop chét ¢6 cong thirc (VI) bang cach khir bido vé nhém amino

duoc bao vé trong hop chét ¢6 cong thirc (V).

Phuong phap khtt bao vé ¢6 thé 13 phuong phap thong thudong da biét trong linh
vuc k¥ thuit ndy, vi dy, phuong phap dugc md ta trong Protective Groups in Organic
Synthesis, T.W. Greene, John Wiley & Sons, Inc. (1981) hodc phuong phap tuong

dwong. Cac vi du vé nhém bao vé 12 tert-butyloxycacbonyl.

Khi nhém tert-butyloxycacbonyl dugc st dung lam nhém bao V¢, t6t hon néu qua
trinh khtr bao v€ duoc thuc hién trong diéu kién axit. Cac vi du v axit 13 axit clohydric,
axit axetic, axit trifloaxetic, axit sulfuric, axit metansulfonic, va axit tosylic. Theo cach
khac, cling duoc uu tién 12 qua trinh khir bao vé st dung axit Lewis. Cac vi du vé ching

12 trimetylsilyl iodua va phtic chit bo triflorua-dietyl ete.

Tét hon néu lugng cua axit dugce sir dung nam trong khoang tir 1 dén 100 mol,

ung véi 1 mol hop chét c6 cong thirc (V).
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Dung mdi phan tng khong ¢6 gi6i han cu thé mién 13 dung méi d6 khong can
thiép vao phan ung. Cac vi du vé dung méi duoc sir dung 14 céc rugu (vi du, metanol),
céac hydrocacbon (vi dy, benzen, toluen, xylen), cac hydrocacbon dugc halogen hoa (vi
du, metylen clorua, clorofom, 1,2-dicloetan), cac nitril (vi dy, axetonitril), cdc ete (vi du,
dimetoxyetan, tetrahydrofuran), cdc dung mdi cé cuc khong proton (vi du, N,N-

dimetylformamit, dimetyl sulfoxit, hexametylphosphoramit), va cac h&n hop cta ching.

Tét hon néu thoi gian phan tng nim trong khoang tir 0,1 dén 100 gio, tot hon nita

12 ndm trong khoang tir 0,5 dén 24 gio.

Nhiét d6 phan tng nim trong khoang tir 0 dén 120°C, wu tién 13 nim trong khoang
tir 0 dén 90°C.

Hop chét c6 cong thic (VI) thu dwoc c6 thé dugc tich va tinh ché bang cac
phuong phép tinh ché va tich da biét trong linh vuc k§ thuat nay duoc d& cap dudi diy

hodc c6 thé ding trong bude ké tiép ma khong cAn tach va tinh ché.

Budc thir 4: Didu ché hop chét c6 cong thiic (VII) bang phan tmg ngung tu hop chét c6
cbng thirc (VI) véi axit carboxylic duoc biéu thi boi Y-COOH hoic axit halogenua duge
biéu thi bai Y-C(=0)-L (L 14 nguyén tir clo hodc nguyén ti brom).

Khi axit carboxylic dugc biéu thi boi Y-COOH duge sir dung 1am tac nhan phan
ung, phan tng duge thuc hién st dung tir 0,5 dén 10 mol, vu tién 14 tir 1 dén 3 mol, axit
carboxylic tng véi 1 mol hgp chét c¢6 cong thire (VI) véi su c6 mit clia tc nhan ngung

tu thich hop.

Axit carboxylic ndy 13 san phim c6 ban trén thi trudng hodc c6 thé duoc diéu ché

theo phwong phép di biét trong linh vuc k¥ thuét ndy.

Dung méi phan ung khong c6 giéi han cu thé mién 12 dung moi d6 khong can
thiép vao phan tng. Céc vi du dugc vu tién vé chiing 14: cac ruou nhu rugu isopropanolic
va tert-butylic; cdc hydrocacbon nhu toluen va benzen; cac hydrocacbon dugc halogen

héa nhu metylen clorua va clorofom; céc ete nhu tetrahydrofuran va 1,4-dioxan; cac
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dung mdi c6 cuc khong proton nhu dimetylformamit, dimetylaxetamit, N-

metylpyrolidinon, va dimetyl sulfoxit; va cdc dung moi hdn hop cuia chiing.

Nhiét d6 phan tng thudong nim trong khoang tir -78 dén 200°C, wu tién 12 nim

trong khoang tir 0 dén 50°C.

Thoi gian phan Ung thuong nam trong khoang tir 5 phut dén 3 ngay, uu tién 13

nim trong khoang tir 5 phut dén 10 gio.

Cac vi du vé tic nh4n nhung tu 13 diphenylphosphoryl azit, N,N'-
dixyclohexylcarbodiimit, mubi benzotriazol-1-yloxy-trisdimetylaminophosphoni, 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, t5 hop 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va  l-hydroxybenzotriazol, —2-clo-1,3-dimetylimidazolini  clorua, va  O-(7-

azabenzotriazol-1-yl)-N,N,N',N'-tetrametylhexauroni hexaflophosphat.

Dbi v6i phan tng ndy, néu can, c6 thé bd sung bazo. Cac vi du vé bazo 1a: cac
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac
bazo vd co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit, va natri hydrua.

Uu tién 13 luong cia bazo dugc st dung nim trong khoang tir 1 dén 100 mol, vu
tién hon 12 ndm trong khoang tir 1 dén 10 mol, tmg véi 1 mol hop chét c6 cong thirc

VD).

Khi axit halogenua dugc biéu thi bai Y-C(=0)-L (L 1a nguyén tir clo hodc nguyén
tr brom) duge st dung lam tic nhan phan tng, phan tmg dugc thyc hién sit dung tir 0,5
dén 5 mbl, wu tién 14 tir 0,9 dén 1,1 mol axit halogenua Gng v6i 1 mol hop chét ¢ cong

thire (VI).

Axit halogenua ndy 1a san pham c6 bén trén thi trudmg hodc c6 thé dugc didu ché

theo phuong phap da biét trong linh vuc k§ thuat nay.
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Dung mdi phan ung khong c6 gidi han cu thé mién 13 dung moi d6 khong can
thiép vao phan tng. Cac vi du dugc uu tién vé chiing 1a: nuéc; cic hydrocacbon nhu
toluen va benzen; cac hydrocacbon dugc halogen hoa nhu metylen clorua va clorofom;
cac ete nhu tetrahydrofuran va 1,4-dioxan; cac nitril nhu axetonitril; cdc dung mdi c6
cuc khong proton nhu dimetylformamit, dimetylaxetamit, va N-metylpyrolidinon; va

cac dung mdi hon hop cta chung.

Nhiét d§ phan tng thuong nim trong khoang tir -78 dén 200°C, vu tién 14 nim
trong khoang tir -20 dén 50°C.

Thoi gian phan Umg thudng nim trong khoang tir 5 phit dén 3 ngay, wu tién 12

nim trong khoang tir 5 phut dén 10 gio.

Déi v6i phan tmg nay, néu cin, c6 thé bd sung bazo. Cac vi du vé bazo 1a: céc
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac
bazo v6 co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit, va natri hydrua.

Ut tién 13 lugng cta bazo duge st dung nim trong khoang tir 1 dén 100 mol, uu
tién hon 13 ndm trong khoang tir 1 dén 10 mol, tmg véi 1 mol hop chét c6 cong thirc

(VD).

Hop chit c6 cong thirc (VII) thu duge c6 thd duoc tach va tinh ché bing cac
phuong phép tinh ché va tach da biét trong linh vuc k§ thudt ndy dugc dé cap dudi day.
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Phuong phép diéu ché 2

N
N-Re
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DR N 2 vy R NH Re ) Ry NH S
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trong d6 L3 1a nhém o1 chuyén; va X, Y, Z1, Za, Z3, Z4, W, n, Ry, Ry, va R dugc dinh

nghia nhu néu trén.

Budc tha 5: Diéu ché hop chét c6 cong thire (IX) bang phan tmg ngung tu hop chit c6
cong thirc (VII) v6i hop chit c6 cong thire (VIII).

Phéan tmg duoc thuc hién st dung tir 0,5 dén 10 mol, wu tién 13 tir 1 dén 3 mol
hop chét c6 cong thirc (VIIT) tng véi 1 mol hop chét cé cong thie (VII) v6i sy c6 mét
cua tdc nhan ngung tu thich hop lam tac nhan phan tng. Hop chét anilin nay 12 san pham
c6 ban trén thi trudng hodc c6 thé dwoc diéu ché theo phuong phap da biét trong linh

vuc k¥ thudt nay.

Dung mdi phan tng khong cé giéi han cu thé mién 13 dung mébi d6 khong cén
thiép vao phan Gng. Cac vi du dugc uu tién vé chuing 13 rugu isopropanolic, tert-butylic,
toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, 1,4-dioxan, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va cdc dung moi hdén hop cta

chung.

Nhiét d6 phan mg thuong nam trong khoang tir -78 dén 200°C, vu tién 1a ndm
trong khoang tir 0 dén 50°C.

Thoi gian phan ung thuong nam trong khoang tr 5 phut dén 3 ngay, uu tién 1a

nim trong khoang tir 5 phut dén 10 gio.
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Cic vi du vé tic nhin nhung tu 13 diphenylphosphoryl azit, N,N'-
dixyclohexylcarbodiimit, mudi benzotriazol-1-yloxy-trisdimetylaminophosphoni, 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, t6 hop 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va  1-hydroxybenzotriazol, 2-clo-1,3-dimetylimidazolini  clorua, va O-(7-

azabenzotriazol-1-yl)-N,N,N',N'-tetrametylhexauroni hexaflophosphat.

Dbi v6i phan tmg niy, néu cin, ¢ thé bd sung bazo. Céc vi du v& bazo 1a: cac
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac
bazo vO co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit, va natri hydrua.

Luong cua bazo dugc sit dung ndm trong khoang tir 1 dén 100 mol, wu tién 1a

nam trong khoang tir 1 dén 10 mol, img véi 1 mol hop chét c6 cong thic (VII).

Hop chit c6 cong thirc (IX) thu dugc c6 thé duoc tich va tinh ché bang cac
phwong phép tinh ché va tich da biét trong linh vuc k§ thuit nay dugc dé cap dudi day

hodc c6 thé ding trong bude ké tiép ma khong can tach va tinh ché.

Bude thtr 6: Diéu ché hop chit cia sang ché ¢6 cong thire (I) tir hop chit c6 cong thirc
(IX) v& hop chit c6 cong thire (X).

Trong cong thirc (X), t6t hon néu nhém rdi chuyén duge bidu thi bai L 14 clo,
brom, iot, este clla axit metansulfonic, hodc este cua axit p-toluensulfonic. Hop chét co
cong thue (X) 12 san phim c6 ban trén thi trudong hodc ¢6 thé dugce didu ché theo phuong

phap da biét trong linh vuc k¥ thuat nay.

Hop chét ¢ cong thirc (X) c6 thé duge st dung v6i lugng nam trong khoang tir
1 dén 10 mol, wu tién 12 nim trong khoang tir 1 dén 5 mol, tng véi 1 mol hop chit c6

cong thirc (IX).
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Dbi v6i phan Gng nay, néu cén, c6 thé bd sung bazo. Cac vi du vé bazo 1a: cac
bazo v6 co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, xesi
hydroxit, natri hydrua, va kali hydrua; va cic amin hitu co nhu trimetylamin, trietylamin,
tripropylamin,  diisopropyletylamin, =~ N-metylmorpholin,  pyridin,  4-(N,N-

dimetylamino)pyridin, lutidin, va colidin.

Luong cta bazo dugce st dung ¢ thé nim trong khoang tir 1 dén 100 mol, wu tién

12 nim trong khoang tir 2 dén 10 mol, Gmg véi 1 mol hop chét c¢6 cong thirc (IX).

Céc vi du vé dung moi c¢6 thé duge sir dung 13 N,N-dimetylformamit, N,N-
dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, 1,4-dioxan, N-metylpyrolidin-2-on,

axetonitril, va céc dung moi hdn hop clia chiing.

Tt hon néu thoi gian phan img nim trong khoang tir 0,1 dén 100 gio, tot hon nita
12 ndm trong khoang tir 0,5 dén 24 gio.

Nhiét do phan tmg nim trong khoadng tir 0°C dén nhiét d6 sbi ctia dung moi, wu
tién 14 ndm trong khoang tir 0 d&n 100°C.

Hop chét c6 cong thire (T) thu dugce c6 thé duoc tach va tinh ché bang cac phurong

phap tinh ché va tach d4 biét trong linh vuc k¥ thuat nay dugc dé cap dudi day.

Tuong tu, hop chit (I) clia sing ché ¢6 thé duoc didu ché, vi du, bang phuong

phap didu ché dudi day:

Phuong phép diéu ché 3
OH Ra~ Ra.
o Re. N>Ry N
Z NH (XIl) o S : o Ry
w iy Z W phan tmng khir 2, §<W
z e
2‘Q723 Zs Zs Zs 7
O2N 7 7 8 :
4 O2N Zs HoN Z4
(X1 (XIV)

(Xiiy

trong 46 Z1, Z2, 73, Z4, W, Rz, va R3 dugc dinh nghia nhu néu trén.
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Bude thit 7: Pidu ché hop chit ¢6 cong thire (XIIT) bang phan tmg ngung tu hop chét c6
cong thire (XI) v6i hop chét cé cong thire (XII).

Phan Gng dugc thuc hién st dung tir 0,5 dén 10 mol, wu tién 13 tir 1 dén 3 mol
hop chét c¢6 cong thire (XIT) tng v6i 1 mol hop chét c6 cong thirc (XI) v6i su ¢6 mit ciia
tac nhan ngung tu thich hop lam tic nhan phan tng. Amin (XII) nay la sén phim c6 ban
trén thi trudng hodc ¢6 thé dugc diéu ché theo phuong phap da biét trong linh vuc k¥
thuat nay.

Dung mdi phan tng khong cé gidi han cu thé mién 13 dung moi d6 khong can
thiép vao phan ung. Céc vi dy dugc uu tién vé chung 13 ruou isopropanolic, tert-butylic,
toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, 1,4-dioxan, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va cac dung moi hdn hop cia

chung.

Nhiét d6 phan ¢mg thuong nim trong khoang tir -78 dén 200°C, wu tién 1 nam
trong khoang tur 0 dén 50°C.

Thoi gian phan tmg thuong nim trong khoang tir 5 phut dén 3 ngay, wu tién 1a

nim trong khoang tir 5 phiit d&n 10 gio.

Cic vi du v& tic nhdn nhung tu Ia diphenylphosphoryl azit, N,N'-
dixyclohexylcarbodiimit, mudi benzotriazol-1-yloxy-trisdimetylaminophosphoni, 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, 5 hop 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va  l-hydroxybenzotriazol, 2-clo-1,3-dimetylimidazolini  clorua, va  O-(7-

azabenzotriazol-1-y1)-N,N,N',N'-tetrametylhexauroni hexaflophosphat.

Déi v6i phan tmg nay, néu cAn, ¢6 thé bd sung bazo. Cac vi du vé bazo 1a: cac
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi

hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac
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bazo vO co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit, va natri hydrua.

Luong cua bazo duoc st dung nim trong khoang tir 1 dén 100 mol, wu tién 14

ndm trong khoang tir 1 d&n 10 mol, tmg v6i 1 mol hop chét c6 cong thirc (XI).

Hop chét ¢6 cong thire (XIII) thu duge c6 thé duoc tach va tinh ché bing cac
phuong phép tinh ché va tach da biét trong linh vuc k§ thuat nay dugc dé cap dudi day

hodc ¢6 thd ding trong bude ké tiép ma khong can tich va tinh ché.

Buéc thtt 8: Diéu ché hop chit ¢6 cong thirc (XIV) bang phan g khit hop chit c6 cong
thirc (XIIT) bang chat xtic tic kim loai.

Chét xtc tac kim loai d& ding trong budc niy 13 sat, paladi, niken reagent, hodc
cac chit twong tw. Khi hydro, axit formic, hodc céac chét tuong tu ¢6 thé duge st dung

lam tac nhan khu.

Dung méi phan tng khong cé giéi han cu thé mién 13 dung mdi d6 khong can
thiép vao phan ting. Céc vi du vé chiing 13 céc ruou (vi du, metanol, etanol), céc ete (vi
dy, tetrahydrofuran, 1,4-dioxan), cic dung mdi c6 cuc khdng proton (vi dy,
dimetylformamit,  dimetylaxetamit, ~ N-metylpyrolidinon,  dimetyl  sulfoxit,

hexametylphosphoramit), nuéc, va cac hdn hop ctia chung.

Tét hon néu thoi gian phan tng ndm trong khodng tir 0,1 dén 100 gio, tot hon nita

12 ndm trong khoang tir 0,5 dén 24 gio.

Nhiét d6 phan tmg nim trong khoang tir 0°C dén nhiét do sdi cia dung moi, uu

tién 12 nim trong khoang tir 0 dén 150°C.

Hop chét c6 cong thire (XIV) thu duge ¢6 thé duoc tach va tinh ché bing céc
phuong phép tinh ché va tach da biét trong linh vuc k¥ thuat nay duge dé cap duéi day.
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Phuong phép diéu ché 4

0
R R
Ra\N’U\Ls ) 3\N\R N
Z1 WH é (0] 2 2 Ja o () \Rg
] 2 2, phén tmg khir  , °,
2
f:: Z3 Zy Zy
oN" Y, 9 Zs 10 Zs
oN gz, HN 7,
(XV) (Xt (Xiv)

trong d6 L3 la nhém roi chuyén; vaZi, Za, 73, Z4, W, Rz, va R3 dugce dinh nghia nhu néu

trén.

Budc thit 9: Didu ché hop chit ¢6 cong thire (XIII) tir hop chit ¢6 cong thire (XV) va
hop chit ¢6 cong thire (X).

Hop chit c6 cong thire (X) c6 thé duoc sir dung v6i luong ndm trong khoang tir
1 dén 10 mol, vu tién 1a ndm trong khoang tir 1 dén 5 mol, tmg véi 1 mol hop chét c6

cong thue (XV).

Céc vi du v& tic nhan phan {mg dung trong phan tng 12 dialkylcarbamoyl clorua,
este S-metyl dialkylcarbamoyl, va diclometylen dialkylimini clorua. C4c tdc nhan phan
{mg nay 14 c4c san pham c6 ban trén thi trudng hodc ¢6 thé dwoc didu ché theo phuong

phéap da biét trong linh vuc k¥ thuat nay.

T4c nhan phéan tmg nay c6 thé dugc sit dung véi lugng nim trong khoang tir 1
dén 100 mol, wu tién 14 ndm trong khoang tir 2 &én 10 mol, tng v6i 1 mol hop chit c6

cong thire (XV).

Béi véi phan tng nay, néu cén, c6 thé bd sung bazo. Cac vi du vé bazo 13: cac
bazo vO co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, xesi
hydroxit, natri hydrua, va kali hydrua; va cac amin hitu co nhu trimetylamin, trietylamin,
tripropylamin,  diisopropyletylamin, ~ N-metylmorpholin,  pyridin,  4-(N,N-

dimetylamino)pyridin, lutidin, va colidin.

Luong cta bazo duge st dung co thé ndm trong khoang tir 1 dén 100 mol, wu tién

13 ndm trong khoang tir 2 dén 10 mol, tmg v6i 1 mol hop chét ¢6 cong thirc (XV).
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Céc vi du vé& dung méi phan tmg ¢ thé duoc st dung 13 N,N-dimetylformamit,
N,N-dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, 1,4-dioxan, N-metylpyrolidin-

2-on, axetonitril, va cac dung moi hdn hop cua chung.

Tét hon néu thoi gian phan tng nim trong khoang tix 0,1 dén 100 gid, tbt hon nita

13 ndm trong khoang tir 0,5 dén 24 gio.

Nhiét d@ phan tmg nim trong khoang tir 0°C dén nhiét d¢ soi cua dung méi, uu

tién 12 ndm trong khoang tir 0 dén 100°C.

Hop chét ¢ cong thire (XIII) thu dugc ¢6 thd duoc tach va tinh ché bang cac
phuong phép tinh ché va tach da biét trong linh vuc k¥ thuat nay duge dé cap dudi day

hodc ¢6 thé dung trong bude ké tiép ma khong can tich va tinh ché.

Bude thtr 10: Didu ché hop chét ¢ cong thire (XIV) bang phan tmg kht tir hop chit co
cdng thic (XIII). Hop chit nay c6 thé duoc diéu ché bang phuong phap gidng nhu

phuong phép trong budce thir 8 dugc mo ta trén day.

Phwong phap diéu ché 5

Z 7
2
Ri  cooH Z3
Z; R ° NH %
N
— 4 N

H,N 24 (XIV)

11 - lN/ N
\
X0 (CH2)n
\
\f X\fo
Y

vin 0]

trong @6 X, Z1, Za, 73, Za, W, n, Ry, Rz, va R3 dwoc dinh nghia nhu néu trén.

Bude thi 11: Didu ché hop chit ciia sang ché c6 cong thirc (I) bang phan Gmg ngung tu

hop chét c6 cong thie (VII) véi hop chét c6 cong thirc (XIV).
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Phan tmg duogc thyuc hién st dung tir 0,5 dén 10 mol, wu tién 13 tir 1 dén 3 mol
hop chét c6 cong thirc (XIV) ting v6i 1 mol hop chét c6 cong thire (VII) véi su c6 mit
cua tac nhin ngung tu thich hop 1am tic nhén phan tng.

Dung mdi phan tng khong cé gi6i han cu thé mién 14 dung méi d6 khong can
thiép vao phan tng. Céac vi du dugc uu tién vé chiing 13 ruou isopropanolic, tert-butylic,
toluen, benzen, metylen clorua, clorofom, tetrahydrofuran, 1,4-dioxan, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va cdc dung moi hdn hop cia

chung.

Nhiét d6 phan tng thudng ndm trong khoang tlr -78 dén 200°C, wu tién 12 nAm

trong khoang tir 0 dén 50°C.

Thoi gian phdn Umg thudng nam trong khoang tir 5 phut dén 3 ngdy, uu tién 13

nim trong khoang tir 5 phit dén 10 gio.

Cic vi du v& tic nhan nhung tu 1a diphenylphosphoryl azit, N,N'-
dixyclohexylcarbodiimit, mudi benzotriazol-1-yloxy-trisdimetylaminophosphoni, 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, t6 hop 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va  1-hydroxybenzotriazol, —2-clo-1,3-dimetylimidazolini  clorua, va O-(7-

azabenzotriazol-1-yl)-N,N,N',N'-tetrametylhexauroni hexaflophosphat.

D6i v6i phan tng nay, néu can, c6 thé bd sung bazo. Cac vi du vé bazo 1a: céc
bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin, 4-
dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va cac
bazo v6 co nhu natri bicacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit, va natri hydrua.

Luong ctia bazo dugc str dung ndm trong khoang tir 1 dén 100 mol, wu tién 1a

nam trong khoang tir 1 dén 10 mol, tmg v&i 1 mol hop chét ¢6 cong thic (VID).
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Hop chét ctia sang ché c6 cong thire (I) thu duge c6 thé dugc tach va tinh ché
bing cac phuong phép tinh ché va tach da biét trong linh vuc k¥ thuat nay dwoc dé cap
duéi day.

Trong cac phuong phap didu ché tir 1 dén 5 dwoc mo ta trén day, d6i v6i nhom
amino, nhom imino, nhém hydroxy, nhom carboxyl, nhdm cacbonyl va nhém amit, va
nhém chire ¢6 proton hoat tinh nhw indol, ¢6 thé sir dung tic nhan phan tmg duge bao
vé trong budce thich hop trong mdi phwong phap diéu ché, hodc nhém bao vé ciia chiing
6 thé duge dua vao nhém chirc bang nhitng phuong phép thong thuong va sau d6 c6

thé loai bé nhom bao vé.

Khong c6 gidi han cu thé v& "nhém bao vé d6i véi nhém amino hoic nhém imino"
mién 12 nhém bao vé& ¢6 chirc ning ndy. Cac vi du vé chiing 1a: cdc nhém aralkyl nhu
nhém benzyl, nhom p-metoxybenzyl, nhom 3,4-dimetoxybenzyl, nhém o-nitrobenzyl,
nhém p-nitrobenzyl, nhdm benzhydryl, nhém trityl, v nhém cumyl; cdc nhém alkanoyl
thip nhu nhém formyl, nhém axetyl, nhém propionyl, nhém butyryl, nhém pivaloyl,
nhém trifloaxetyl, va nhém tricloaxetyl; nhém benzoyl; cac nhom arylalkanoyl nhu
nhom phenylaxetyl va nhém phenoxyaxetyl; cdc nhom alkoxycacbonyl thap nhu nhém
metoxycacbonyl, nhom etoxycacbonyl, nhém propyloxycacbonyl, va nhom tert-
butoxycacbonyl; cac nhom aralkyloxycacbonyl nhu nhém p-nitrobenzyloxycacbonyl va
nhom phenetyloxycacbonyl; cac nhém alkylsilyl thap nhu nhém trimetylsilyl va nhém
tert-butyldimetylsilyl; nhém tetrahydropyranyl; nhém trimetylsilyletoxymetyl; cac
nhém alkylsulfonyl thip nhu nhém metylsulfonyl, nhém etylsulfonyl, va nhém tert-
butylsulfonyl; cac nhém alkylsulfinyl thip nhuw nhém tert-butylsulfinyl; cic nhém
arylsulfonyl nhu nhém benzensulfonyl va nhom toluensulfonyl; va céc imit nhu nhém
phtalimit. Pugc wu tién 1& nhém trifloaxetyl, nhém axetyl, nhém tert-butoxycacbonyl,

nhém benzyloxycacbonyl, nhom trimetylsilyletoxymetyl, hodc nhém cumyl.

Khong cé gidi han cu th v& "nhém béo vé dbi véi nhém hydroxy" mién 1a nhém
bao vé& c6 chirc nang ndy. Cac vi du vé ching 14: cdc nhém alkyl thap nhu nhém metyl,
nhém etyl, nhém propyl, nhém isopropyl, va nhom tert-butyl; cac nhém alkylsilyl thép
nhu nhém trimetylsilyl va nhom tert-butyldimetylsilyl; cdc nhom alkoxymetyl thap nhu
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nhém metoxymetyl va nhom 2-metoxyetoxymetyl; nhom tetrahydropyranyl; nhom
trimetylsilyletoxymetyl; cdc nhém aralkyl nhu nhém benzyl, nhom p-metoxybenzyl,
nhém 2,3-dimetoxybenzyl, nhoém o-nitrobenzyl, nhém p-nitrobenzyl, va nhém trityl; va
cac nhém axyl nhu nhém formyl, nhom axetyl, va nhom trifloaxetyl. Puoc wu tién la
nhém  metyl, nhém  metoxymetyl, nhém  tetrahydropyranyl, = nhém
trimetylsilyletoxymetyl, nhom tert-butyldimetylsilyl, hodc nhém axetyl.

Khéng c6 gidi han cu thé vé "nhém bao vé d6i v6i nhém carboxyl" mién 12 nhém
béo vé ¢6 chirc nang ndy. Cac vi du vé chiing 1: cic nhém alkyl thip nhu nhém metyl,
nhoém etyl, nhém propyl, nhém isopropyl, va nhém tert-butyl; cAc nhém halo-alkyl thép
nhu nhém 2,2,2-tricloetyl; cidc nhom alkenyl thdp nhu nhém alyl, nhém
trimetylsilyletoxymetyl; va cic nhdém aralkyl nhuw nhém benzyl, nhém p-metoxybenzyl,
nhém p-nitrobenzyl, nhém benzhydryl, va nhém trityl. Uu tién 1a nhém metyl, nhém
etyl, nhom tert-butyl, nhém alyl, nhém benzyl, nhdm p-metoxybenzyl, hodc nhém
trimetylsilyletoxymetyl.

Khong c6 giéi han cu thé vé "nhém bao vé doi voi nhém cacbonyl” mién 12 nhém
bao vé c¢6 chirc ning ndy. Céc vi du vé ching l1a cac ketal va axetal nhu etylen ketal,

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

Khong ¢ gi6i han cu thé vé "nhém bao vé d6i v6i nhém amit hodc nhém chirc
c¢6 proton hoat tinh nhu indol" mién 12 nhém bao vé ¢6 chirc ndng nay. Cac vi du vé
ching la: cac nhom alkyl thip nhuw nhém metyl, nhém etyl, nhém propyl, nhém
isopropyl, va nhém tert-butyl; cic nhom alkylsilyl thip nhu nhém trimetylsilyl va nhém
tert-butyldimetylsilyl; cac nhém alkoxymetyl thip nhu nhém metoxymetyl va nhoém 2-
metoxyetoxymetyl; nhém tetrahydropyranyl; nhém trimetylsilyletoxymetyl; cac nhém
aralkyl nhuw nhém benzyl, nhém p-metoxybenzyl, nhém 2,3-dimetoxybenzyl, nhém o-
nitrobenzyl, nhém p-nitrobenzyl, va nhém trityl; va cidc nhém axyl nhu nhém formyl,
nhém axetyl, va nhém trifloaxetyl. Pugc uvu tién 12 nhom metyl, nhém metoxymetyl,
nhém tetrahydropyranyl, nhém trimetylsilyletoxymetyl, nhém tert-butyldimetylsilyl,

hodc nhom axetyl.
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Phuong phép loai boé nhoém bao vé duge su dung tuy thudc vao loai nhém bao vé,
d6 bén ctia hop chét mong mudn, v.v., va dugc thuc hién theo, vi du, nhwr md ta trong
tai liéu (xin xem Protective Groups in Organic Synthesis, 3rd edition, T.W. Greene, John
Wiley & Sons, Inc., 1999) hodc tuong duong, vi du, tién hanh dung mdi phan st dung
axit hodc bazo, tic 13, vi du, cho Iugng 0,01 mol dén lugng du 16n axit, wu tién 1 axit
trifloaxetic, axit formic, hodc axit clohydric, hoac luong dang mol dén luong du 16n
bazo, wu tién 13 kali hydroxit ho#c canxi hydroxit, vao d8 tac dong; tién hanh khtr héa
hoc st dung phuc chét kim loai halogenua hoc céc chét tuong tu; hodc tién hanh khir
xuc tac sit dung chét xic tac paladi-cacbon, chét xtc tic niken Raney hoic céac chit

tuong tu.

MSi hop chét c6 cong thire (I) cia sang ché va hop chit trung gian ctia chiing c6
thé d& dang duoc tach va tinh ché bing cc quy trinh tach va tinh ché d3 biét trong linh
vuce k¥ thuat nay. Cac vi du v& chung c6 thé 1a co dic, co dic bang 4p suét thip, chiét
béng dung mdi, tai két tinh, tai két toa, sic ky 1éng hiéu sut cao pha dao didu ché, sic

ky cdt, va sac ky 16p mong dicu che.

Khi hop chét ctia sang ché c6 cac ddng phan quang hoc, ddng phan lap thé,
tautome, hodc ddng phéan quay, chét ddng phan bit ky trong s6 cac chat ddng phan nay
va céc hdn hop cua ching déu dwgc bao ham trong hop chit cua sang ché. Raxemat clia
hop chit cta sing ché hodc cac dang hoat tinh quang hoc duogc tach tlir raxemat ciing
duoc bao ham trong hop chét cia sdng ché. C6 thé thu duge mdi trong sb céc chat dong
phéin nay ¢ dang hop chét riéng r& nhd cac phuong phap tbng hop va phuong phép tach
(cb dic, chiét bang dung moi, sdc ky cot, tai két tinh, v.v.) da biét trong linh vue k¥ thuat

nay.
Hop chat cta sang ché cling bao ham cdc tautome.

Hop chét cta sang ché hoic mudi cua n6 c6 thé & dang tinh thé. Dang tinh thé
don hozc hdn hop da hinh ciing dugc bao ham trong hop chét cta sang ché hodc mubi
ctia nd. Céc tinh thé c6 thé dugc didu ché bang cach két tinh theo phuong phap két tinh

da biét trong linh vuc k§ thuat nay. Hop chit cia sang ché hoic mudi ciia n6 c6 thé 1a
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solvat (vi du, hydrat) hodc c6 thé khong phai solvat. Ca hai déu duoc bao ham trong hop
chit ctia sang ché hoic mubi ctia n6. Hop chét duge danh déu bang chét dong vi (vi du,
3H, 14C, 358, 125T) hodc cac chat tuong tu ciing dugc bao ham trong hop chit cla sing

ché hodc mudi cia no.

Tién duoc chit ciia hop chit cia sang ché hodc mudi ctia né cling nim trong pham
vi ctia sang ché. Tién duogc chit dugc ding d8 chi hop cht ma dugc chuyén héa thanh
hop chét cua sang ché hoic mudi cta nd bang cach phan tng véi enzym, dich da day,
hodc céc chét trong tu trong didu kién sinh 1y in vivo, tc 1a hop chét ma duoc chuyén
héa thanh hop chét cla sang ché hoic mudi ciia né bang qua trinh thity phan, khr, oxy
héa enzym, v.v., hodc hop chit ma dugc chuyén hoéa thanh hop chét clia sang ché hoic
mudi cia né bang qua trinh thiy phan, v.v., bang dich da day hodc cac chét tuong tu.
Theo cach khac, tién duoc chit cia hop chét cua sang ché hodc mudi ctia nd co thé duoc
chuyén hoa thanh hop chit cia séng ché hodc mudi cta no trong diéu kién sinh 1y nhu
duoc md ta trong Hirokawa-Shoten Ltd. (1990) "Iyakuhin no Kaihatsu (Development
of drugs in English)", Vol. 7, Molecular Design, p. 163-198.

Khong c6 gi6i han cu thé vé mudi ctia hop chét cua sang ché mién 1a mudi d6
duoc dung. Mubi ciia hop chét clia sing ché nghia 13 mudi thudong duge st dung trong
linh vue hoa hoc hitu co. Cac vi ducod thé 1a: khi hop chét c6 nhém carboxyl, mudi cong
bazo ctia nhém carboxyl; va khi hop chét ¢6 nhém amino hoic nhém di vong bazo, mubi

cong axit clia nhém amino hodc nhom di vong bazo.

Céac vi du vé mudi cong bazo 1a: cac mudi kim loai kiém nhu mudi natri va mudi
kali; cdc mudi kim loai kidm thd nhu mudi canxi va mudi magie; cac mudi amoni; va
cdc mudi amin hitu co nhu mudi trimetylamin, mudi trietylamin, mubi
dixyclohexylamin, mudi etanolamin, mudi dietanolamin, mubi trietanolamin, mudi

procain, va mudi N,N'-dibenzyletylendiamin.

Céc vi du v& mudi cong axit 13: cdc mudi axit v co nhu hydroclorua, sulfat, nitrat,

phosphat, va perclorat; cac mudi axit hitu co nhu axetat, format, maleat, fumarat, tartrat,
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xitrat, ascorbat, va ftrifloaxetat; vd céac sulfonat nhu metansulfonat, isethionat,

benzensulfonat, va p-toluensulfonat.

Hop chit ctia sang ché hoic mudi ctia n6 ¢6 hoat tinh &rc ché HER2 tuyét voi.
Hop chét cua sang ché hoidc mudi ctia no cling 6 tinh chon loc tuyét voi dbi véi HER2.
Do d6, hop chét cta séng ché hosic mubi cia n6 hitu dung dé ding lam thudc chéng khéi
u va cling c6 loi la cé rat it tac dung phu bét loi duoc cho 12 do su e ché cac kinaza

khac gy ra.

Trong ban mé ta nay, thuat nglt "HER2" duogc dung dé chi HER2 dong vit c¢6 vi
khong phai ngudi hodc ngudi va vu tién 14 HER2 cua ngudi. Thuit nglt "HER2" cling

bao ham céc isoform.

Hop chét cta sang ché hodc mubi ca né hitu dung 1am thude ding dé phong
ngtra hodc didu tri bénh lién quan dén HER2, béi vi hoat tinh (e ché HER2 tuyét voi

cua chung.

Céc vi du v& "bénh lién quan dén HER2" 13 céc bénh, trong d6 viéc loai bd, kim
him va/hodc e ché chirc niang cia HER2 din dén 1am gidm kha ning mac bénh, gidm
triéu chimg, d6 bénh, va/hodc khoi hoan toan. Cac vi du vé bénh nhu vy 13, nhung
khong chi giéi han &, u 4c tinh. T6t hon néu bénh 13 u 4c tinh ¢4 biéu hién qua muc
HER?2, khuéch dai gen HER?2, hoic dot bién HER2. Céc vi du v& "u 4c tinh” du kién 14,
nhung khong chi gidi han &, bénh ung thu d4u va ¢, bénh ung thu thuc quan, bénh ung
thu da day, bénh ung thu rudt két, bénh ung thur truc trang, bénh ung thu gan, bénh ung
thu 6ng din mat hozc tii mat, bénh ung thu méat, bénh ung thu tuy, bénh ung thu phéi,
bénh ung thu vi, bénh ung thu budng trimg, bénh ung thu cb tir cung, bénh ung thu than
tlr cung, bénh ung thu than, bénh ung thu bang quang, bénh ung thu tuyén tién 1iét, bénh
ung thu tinh hoan, bénh ung thu md lién két xwong hodc m6é mém, bénh ung thu mau,
bénh da u tiy, bénh ung thu da, undo, va u trung biéu md. Tét hon néu u 4c tinh 13 bénh
ung thu vi, bénh ung thu da day, bénh ung thu thuc quan, bénh ung thu budng tring,
bénh ung thu phéi, bénh ung thu thuc quan, bénh ung thu 6ng din mat hojc tii mat,

bénh ung thu mat, bénh ung thu bang quang, hodc bénh ung thu rudt két, t6t hon nita 12
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bénh ung thu v, bénh ung thu da day, bénh ung thu thuc quan, bénh ung thu méat, bénh
ung thu budng trimg, bénh ung thur phdi, hodc bénh ung thu thuc quan, vén t6t hon nita

1a bénh ung thu vi hodc bénh ung thu da day.

Péi véi vide sit dung hop chét cua sang ché hodc mubdi ciia n6 lam thude, céc
dang liéu lugng khéc nhau, néu can, chira chit mang dugc dung ¢ thé duoc bao ché
thich ‘g véi muc dich phong ngira hodc diéu tri. Dang c6 thé 12 dang bét ky trong s0,
vi du, c4c tdc nhan ding duong miéng, dung dich tiém truyén, thudc dan, thubc ma, va
miéng dan. M3i trong s cac dang lidu lugng nay c6 th dwoc bao ché theo phwrong phép
bao ché thong thuong da biét dbi v6i ngudi c6 hidu biét trung binh trong linh vuc k§

thuat nay.

Céc chit mang hitu co hodc vd co khac nhau thudong duge st dung 1am duoc liéu
dugce dung lam chit mang duoc dung. Ché phim rin c6 bd sung ta duoc, chét két dinh,
chit gay rf, chét 1am tron, tAc nhan phu, hodc cac chit tuong tw, va ché phim 1éng c6
bd sung dung mdi, chét 1am tan, tAc nhén tao huyén phu, chét tao truong luc, chét diéu
chinh dd pH hodc chit dém, tic nhan 1am diu, hodc cic chét tuong tu. Néu cAn, cac chit
phu gia dugc dung nhu cht sat tring, chit chong oxy hoéa, chét tao mau, chét giam nhe,

va chat 1am bén cling c6 thé dugc st dung.

Céc vi du vé t4 duoc 12 lactoza, sacaroza, D-manitol, tinh bdt, xenluloza tinh thé,

va canxi silicat.

Cac vi du v& chit két tinh 13 hydroxypropylxenluloza, metylxenluloza,

polyvinylpyrolidon, bdt xi r6 maltoza, va hypromeloza.

Céc vi du vé chét gy ra 14 natri starch glycolat, carmeloza canxi, croscarmeloza
natri, crospovidon, hydroxypropylxenluloza dugc thé thap, va tinh bdt duge pregelatin

héa mét phan.

Vi du vé chat lam tron 1 b0t talc, magie stearat, este ctia axit béo v6i sucroza,

axit stearic, va natri stearyl fumarat.
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Céc vi du vé tac nhan phii 13 etylxenluloza, aminoalkyl metacrylat copolyme RS,

hypromeloza, va sacaroza.
Vi du vé dung méi la nudce, propylen glycol, va nuéc muoi.

Céc vi du v& chit 1am tan 13 polyetylen glycol, etanol, a-xyclodextrin, macrogol

400, va polysorbate 80.

Vi du v& tac nhén tao huyén phi 13 carageenan- xenluloza tinh thé, carmeloza

natri, va dau thdu du duoc hydro héa bang polyoxyetylen.
Céc vi du v& tic nhan tao truong luc 13 natri clorua, glyxerin, va kali clorua.

Céc vi du vé chét diéu chinh d6 pH hoic chit dém 14 natri xitrat, axit clohydric,

axit lactic, axit phosphoric, va natri dihydro phosphat.

Céc vi du vé tac nhan lam diu 13 procain hydroclorua va lidocain.

Céc vi du v& chét sat tring 13 etyl p-hydroxybenzoat, cresol, va benzalkoni clorua.

Vi du vé& chit chdng oxy héa bao gém natri sulfit, axit ascorbic, va vitamin E tu
nhién.

Céc vi du vé chét tao mau 13 titan oxit, sdt sesquioxit, Food Blue No. 1, va ddng
clophyl.

Céc vi du vé chat giam nhe 14 aspartam, sacarin, sucraloza, I-mentol, va huong

liéu bac ha.

Viduvé chét dn dinh bao gém natri pyrosulfit, natri edetat, axit erythorbic, magie

oxit, va dibutylhydroxytoluen.

Ché pham ran dung dudng miéng c6 thé dugc bao ché bang cach bo sung té duoc,
chit két dinh, chét gy rd, chat lam tron, chat tao mau, chat gidm nhe, hodc cac chat
tuong tu vao hop chat clia sang ché va sau d6 bao ché vién nén, vién nén dugc phu, hat,

bot, vién nang, hodc dang twong tu theo phuong phap thong thuong.
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Ché phim tiém truyén c6 thé dugc bao ché bing cach bd sung chit diéu chinh do
pH, chit dém, chit 1am bén, tac nhan tao truong luc, chét gdy t€ cuc b, hodc cac chét
twrong tu vao hop chit ciia séng ché va bao ché dung dich tiém truyén dudi da, trong co,

va trong tinh mach theo phuong phap thong thudng.

Luong hop chét ctia sang ché chira trong mdi dang don vi lidu lugng duge mo ta
trén day thay dbi theo tridu chitng ctia bénh nhan dung thudc hodc theo dang lidu luong,
v.v., v néi chung ¢6 loi néu nim trong khoang tir 0,05 dén 1000 mg ddi véi céc tac
nhan ding dudng miéng, nim trong khoang tir 0,01 dén 500 mg dbi véi dung dich tiém
truyén, hoic ndm trong khoang tir 1 dén 1000 mg dbi vé6i thubc dan, trén dang don vi

lidu luong.

Lidu luvong ngay ctia thude & dang liéu luvong nay thay dbi theo triéu chimg, trong
luong co thé, tudi tac, gidi tinh, v.v., ciia bénh nhan va khong thé khai quét hoa. Liéu
luong ngdy c6 thé thudng nam trong khoang tir 0,05 dén 5000 mg, wu tién 13 ndm trong
khoang tir 0,1 dén 1000 mg hop chét cua sang ché dbi v6i dbi twong trudng thanh (trong
luong co thé: 50 kg), va tét hon néu lidu lugng nay duge ding mdt 14n mot ngay hodc

chia nho khoang hai hoic ba phan ding rdi ding trong mot ngdy.
Vi du thwe hién sdng ché

Duéi day, sang ché s& dugc mo td cu thé hon bang cac vi du. Tuy nhién, khong

du dinh 12 pham vi ctia séng ché chi giéi han & céc vi du ndy theo cach dién giai bt ky.

Céc loai tac nhin phan Gng khac nhau duge stir dung trong cac Vi du déu c6 ban
trén thi truong trir khi duge chi ra khéc. Purif-Pack(R) SI dugc san xuét boi Moritex
Corp., KP-Sil(R) Silica Prepacked Column dugc san xudt boi Biotage Japan Ltd., hodc
HP-Sil(R) Silica Prepacked Column dugc san xuét boi Biotage Japan Ltd. dugc st dung

trong sic ky cot silica gel.

Purif-Pack(R) NH duoc san xuét boi Moritex Corp. hosic KP-NH(R) Prepacked
Column duoc san xudt boi Biotage Japan Ltd. dugc st dung trong sdc ky cot silica gel

co ban.
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Kieselgel(TM) 60F254, Art. 5744 dugc san xut boi Merck KGaA hodc NH2
Silica Gel 60F254 Plate dwoc san xuit boi Wako Pure Chemical Industries, Ltd. dugc

st dung trong sic ky 16p méng diéu ché.

Phé NMR dugc xac dinh bing cach st dung thiét bi do phd AL400 (400 MHz;
JEOL Ltd.), Mercury 400 (400 MHz; Agilent Technologies, Inc.), hodc thiét bi do phd
Inova 400 (400 MHz; Agilent Technologies, Inc.) cé lép dau do OMNMR (Protasis
Corp.) va st dung tetrametylsilan lam chit chudn ndi trong trudng hop chia
tetrametylsilan trong dung méi dugc doteri héa va dung méi NMR lam chét chuén ndi

trong nhiing trudng hop khéc. Céc tri s6 & téng dugc bidu thi bang ppm.

Phan tng vi song duge thuc hién bang cach str dung Discover S class dugc san

xuét boi CEM Corp.

Phd LCMS duoc x4c dinh bing cach sir dung ACQUITY SQD (loai mach bbn

cuc) duoc san xuat boi Waters Corp. theo cac dicu kién sau:

Cot: YMC-Triart C18 duogc san xuit bai YMC Co., Ltd., 2,0 X 50 mm, 1,9 um
Phat hién MS: ESI duong tinh

Phat hién UV: 254 va 210 nm

Téc @6 dong cua cdt: 0,5 mL/phit

Pha dong: nudc/axetonitril (0,1% axit formic)

Thé tich bom: 1 uL

Gradien (bang 1)

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

Tinh ché HPLC diéu ché pha dao duoc thyc hién bang cach st dung hé théng

diéu ché dugc san xuat boi Waters Corp. theo diéu kién sau:

Cot: YMC-Actus Triart C18 dugc san xuat boéi YMC Co., Ltd., 20 x 50 mm, 5 um va
YMC-Actus Triart C18 duge sin xuét bdi YMC Co., Ltd., 20 x 10 mm, 5 pm dugc nbi

tiép dé str dung



32587

Phat hién UV: 254 nm

Phat hién MS: ESI duong tinh

Téc d6 dong ctia cdt: 25 mL/phit

Pha dong: nudc/axetonitril (0,1% axit formic)

Thé tich bom: 0,1 d&n 0,5 mL

Y nghia ciia céc chit viét tt 12 nhur sau:
s: vach don
d: vach déi
t: vach ba
q: vach bbn
dd: vach d6i cua vach doi
dt: vach ba ctia vach doi
td: vach do6i ctia vach ba
tt: vach ba ctia vach ba
ddd: vach d6i ctia vach doi cua vach doi
ddt: vach ba ctia vach doi cta vach doi
dtd: vach doi ctia vach ba ctia vach doi
tdd: vach d6i cuia vach doi ctia vach ba
m: da vach
br: rOng
brs: vach don rong
DMSO-de: dimetyl sulfoxit dugc doteri hoa
CDCls: clorofom dugc doteri hda
CD30D: metanol dugc doteri hoa
THF: tetrahydrofuran
DMEF: N,N-dimetylformamit
DMA: N,N-dimetylaxetamit
NMP: 1-metyl-2-pyrolidinon
DME: etylen glycol dimetyl ete
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DMSO: dimetyl sulfoxit

TFA: axit trifloaxetic

WSC: 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua

HATU: (dimetylamino)-N,N-dimetyl(3H-[1,2,3 ]triazolo[4,5-b]pyridin-3-
yloxy)metanimini hexaflophosphat

DIPEA: diisopropyletylamin

Boc: nhom tert-butoxycacbonyl

dppf: 1,1'-bis(diphenylphosphino)feroxen

Vi du tham chiéu 1: Téng hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat

Cz(

F
~—N
/N

-

5

NH,

(Budc 1) Tong hop (S)-tert-butyl 3-(metylsulfonyloxy)piperidin-1-carboxylat

Hoa tan (S)-N-Boc-3-piperidinol (20 g) trong toluen (100 mL). Cho trietylamin
(21 mL) va metansulfonyl clorua (9,2 mL) & 0°C vao dung dich. Khudy hdn hop trong
didu kién 1am lanh bang d4 trong 1 gid, va sau do, cho etyl axetat va nudc vao dé tach
16p hitu co. Rira 16p hitu co bing dung dich natri bicacbonat bdo hoa trong nudc, dung
dich amoni clorua bdo hoa trong nudc, va nude va sau d6 1am kho trén natri sulfat khan,
va chung cit dung moi ra bing &p suét thap, thu dugce 26,8 g hop chét néu & d& muc nay

& dang chat ran khong mau.

(Budce 2) Tong hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo|3,4-d]pyrimidin-1-
yl)piperidin-1-carboxylat

Tao huyén phu 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin (14,6 g) dugc tong
hop theo phuong phéap duoc mo ta trong Cong b6 don québc t& s6 WO 2007/126841, (S)-
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tert-butyl 3-(metylsulfonyloxy)piperidin-1-carboxylat (25 g) thu duge & (Bude 1), va
kali cacbonat (69 g) trong DMA (150 mL), va gia nhiét huyén phu dén 100°C va Kkhudy
trong 10 gid. Sau khi 1am lanh hdn hop xudng nhiét d6 trong phong, cho nuéce (300 mL)
vao, va thu gom chét rén két toa béng cach loc, rira bang nude, va sau d6 lam khd, thu

duoc 26,9 g hop chit néu & dé muc nay & dang chét rin mau vang.
Tri s6 tinh chét vat Iy: m/z[M+H]" 446,2

Vi du tham chiéu 2: Tng hop axit (R)-4-amino-1-(1-(tert-butyloxycacbonyl)piperidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

Otk

Hoa tan (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidin-1-carboxylat (2 g) thu dugc tir Vi du tham chiéu 1, 2-dietylaminoetanol (3
mL), va Pd(PPhs),CL, (158 mg) trong NMP (20 mL). Sau khi lam sach h¢ théng bing
cacbon monoxit, gia nhiét dung dich dén 120°C. Khudy dung dich trong 1 gi® va sau d6
]am lanh xudng nhiét @ trong phong. Cho metanol (10 mL) vao, sau d6 cho dung dich
natri hydroxit 5 N trong nuéc (6 mL) vao, va khu4y hdn hop trong 10 phut. Sau khi b
sung nudc, ria 1§p nude bang etyl axetat va diéu chinh d6 pH dén 4 béng axit clohydric,
va thu gom chét rin két tia bang cach loc, rira bang nuée, va sau d6 lam kho, thu duoc

1,26 g hop chit néu & dé muc nay & dang chét rin mau vang nhat.
Tri sb tinh chat vat Iy: m/z[M+H]" 363,1

Vi du tham chiéu 3: Téng hop axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic
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Cho 1,4-dioxan/axit clohydric 4 N (50 mL) vao axit (R)-4-amino-1-(1-(tert-
butyloxycacbonyl)piperidin-3-yl)- 1 H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 g) thu
duoc tir Vi du tham chiéu 2, va khudy hdn hop trong 1 gid. Sau d6, loai bé dung moi
bing thiét bi lam bay hoi. Cho clorofom (140 mL) va trietylamin (25 mL) vao phan cn,
va 1am lanh hdn hop trong d4, sau d6 bd sung acryloyl clorua (2,23 mL). Khudy hdn hop
trong 1,5 gio, va sau do, loai bo dung moi bang thiét bi 1am bay hoi. Cho axit formic
vao phén cin cho dén khi d6 pH dat 3,0, va khudy hén hop trong 2 gid. Sau d6, thu gom
chét rén két tua bang cach loc va lam kho bang 4p suét thap, thu dugc 8,93 g hop chat

néu & d& muc nay & dang chat rin mau nau trang.
Tri s6 tinh chét vat Iy: m/z[M+H]* 317,3

Vi du tham chiéu 4: Téng hop axit (R)-4-amino-1-(1-(tert-butyloxycacbonyl)pyrolidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

(Budc 1) Tong hop (S)-tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-carboxylat
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Hoa tan (S)-(-)-N-Boc-3-pyrolidinol (935 mg) trong clorofom (15 mL). Cho
trietylamin (1,04 mL) va metansulfonyl clorua (467 uL) vao dung dich trong didu kién
lam lanh bing d4. Khudy hdn hop & nhiét d6 trong phong trong 1,5 gio, va sau d6, cho
etyl axetat va nudc vao dé tach 16p hitu co. Rira 16p hitu co bang dung dich natri
bicacbonat bio hoa trong nude, dung dich amoni clorua bao hoa trong nudc, va nude va
sau d6 1am kho trén natri sulfat khan, va chung cit dung méi ra bang &p suit thap, thu

duoc 1,3 g hop chit néu & dé muyc nay & dang dau khong mau.
Tri s6 tinh chét vat Iy: m/z[M+H]" 266,1

(Buéc 2) Tong hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat

Tao huyén phi 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin (20,0 g) duoc tong
hop theo phuong phap duge mo ta trong Cong bb don qudc té s6 WO 2007/126841, (S)-
tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-carboxylat (23 g) thu dugc tir (Bude 1), va
kali cacbonat (32 g) trong DMA (200 mL), va gia nhiét huyén phti ¢én 85°C va khudy
trong 3 gid. Sau khi 1am lanh hdn hop xudng nhiét do trong phong, cho nuée (400 mL)
vao, va thu gom chét rén két tia bang cach loc, rira béng nudc, va sau d6 1am khd, thu

dugc 23,5 g hop chét néu & dé muc nay ¢ dang chét rén mau vang nhat.
Tri s6 tinh chat vat Iy: m/z[M+H]" 431,0

(Bude 3) Tong hop axit (R)-4-amino-1-(1-(tert-butyloxycacbonyl)pyrolidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic

Hoa tan (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat (2,0 g) thu dugc tir (Bude 2), 2-dietylaminoetanol (3,1 mL),
va Pd(PPhs),CL, (163 mg) trong NMP (20 mL). Sau khi lam sach h¢ thdng bang cacbon
monoxit, gia nhiét dung dich dén 120°C. Khudy dung dich trong 1 gi¢ va sau d6 lam
lanh xudng nhiét d6 trong phong. Cho metanol (10 mL) vao, sau d6 cho dung dich natri
hydroxit 5 N trong nuéc (6 mL) vao, va khudy hdn hop trong 10 phut. Sau khi bd sung

nude, rira 16p nuéc bang clorofom va didu chinh d6 pH dén 4 bang axit clohydric, va
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thu gom chét rin két tia b?mg cach loc, rira béng nude, va sau dé6 lam kho, thu duoc 1,35

g hop chit néu & d& muc nay & dang chét rin mau vang nhat.
Tri s tinh chét vat ly: m/z[M+H]" 349,1

Vi du tham chiéu 5: Tong hop axit (R)-1-(1-acryloylpyrolidin-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic

 NHON-OH

X

(T

N”N
oA _

Cho 1,4-dioxan/axit clohydric 4 N (5 mL) vao axit (R)-4-amino-1-(1-(tert-
butyloxycacbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (1,0 g)
thu duoc tir Vi du tham chiéu 4, va khudy hdn hop trong 1 gid. Sau do, loai bd dung moi
bang thiét bi 1am bay hoi. Cho clorofom (28 mL) va trietylamin (1,5 mL) vao phén cin,
v4 1am lanh hdn hop trong d4, sau d6 bd sung acryloyl clorua (0,21 mL). Khudy hén hop
trong 1,5 gid, va sau do, loai bé dung moi bang thiét bi lam bay hoi. Cho axit formic
vao phan cin cho dén khi d6 pH dat 3,0, va khudy hén hop trong 2 gid. Sau d6, thu gom
chit rén két tia bang cach loc va lam kho bang 4p suét thép, thu duoc 0,859 g hop chat

néu & dé muyc nay & dang chat rin mau nau tring.
Tri s6 tinh chit vat 1y: m/z[M+H]* 303,3

Vi du 1: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Buéc 1) Téng hop axit 2-(2-bromo-5-metyl-4-nitrophenyl)axetic

Thuc hién theo phuong phép duge mo ta trong Cong bb don qudc té s6 WO
2012/058134, cho NMP (10 mL) vao dietyl malonat (2,4 g). Sau d6, lam lanh dung dich
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trong bé d4, va cho natri hydrua (960 mg) vao. Khudy hdn hop & 0°C trong 30 phut, va
sau do, cho 1-bromo-2-flo-4-metyl-5-nitrobenzen (2,34 g) vao. Khuéy hén hop & nhiét
dd trong phong trong 1 gid, va sau do, cho etyl axetat va nuéc vao dé tach 16p hitu co.
Rira 16p hitu co bang dung dich amoni clorua bdo hoa trong nude va sau d6 1am khd trén
natri sulfat khan, va chung cit dung méi ra bang 4p sut thip. Tinh ché phan cin bing
sdc ky cot silica gel (hexan/etyl axetat), thu duoc 3,13 g diu khong mau. Ké tiép, cho
metanol (30 mL) va dung dich natri hydroxit 5 M trong nuéce (7,5 mL) vao dau thu duoc,
va gia nhiét hdi Iuu hén hop trong 5 gid. Sau khi 1am lanh dung dich xudng nhiét d6
trong phong, chung cit dung méi ra bing 4p suét thip, va cho dung dich axit clohydric
2 M trong nuée vao phan cin. Thu gom chit rén két tha biang cach loc va lam khd, thu

duoc 1,18 g hop chit néu & & muc nay & dang chit rin mau vang.
(Bude 2) Tong hop 2-(2-bromo-5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit

Hoa tan axit 2-(2-bromo-5-metyl-4-nitrophenyl)axetic (1,15 g) thu dugc tir (Bude
1) trong diclometan (20 mL). Cho oxalyl clorua (0,426 mL) va DMF (0,0653 mL) vao
dung dich trong diéu kién lam lanh bang d4, va sau d6, khudy hdn hop & nhiét do trong
phong trong 2 gio. Sau khi c6 ddc dung dich, cho toluen vao phin can, va lai ¢d dic hdn
hop. Hoa tan ddu mau nau nhat thu dugc trong clorofom (30 mL). Cho dung dich
dimetylamin 2,0 M trong THF (10,5 mL) vao dung dich, va khudy hdn hop trong 1 gio.
Co dac dung dich, va hoa tan phﬁn can trong clorofom va rira béng nude. Lam kho 16p
hitu co thu duge trén natri sulfat khan, loc, va c6 déc, va sau do, tinh ché phﬁn cin bﬁng
sc ky silica gel (dung moi rira gidi: hexan-etyl axetat), thu dugc hop chét néu ¢ dé muc

nay (1,15 g) & dang chit rin mau vang.
(Budc 3) Tong hop 2-(4-amino-2-bromo-5-metylphenyl)-N,N-dimetylaxetamit

Cho etanol (3 mL) va nude (3 mL) vao 2-(2-bromo-5-metyl-4-nitrophenyl)-N,N-
dimetylaxetamit (300 mg) thu dugc tir (Bude 2), va sau d6, cho amoni clorua (300 mg)
v4 bdt sét (300 mg) vao. Gia nhiét dung dich dén 70°C, khudy trong 2 gid, sau d6 lam
lanh xudng nhiét d6 trong phong, va loc qua xelit dé 1oai bo sit. Cho etyl axetat vao dich

loc d& chiét. Lam kho dich chiét trén natri sulfat khan, va chung cAt dung mdi ra bang
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4p sudt thap. Tinh ché phin cin thu dugc bang sc ky silica gel (hexan/etyl axetat), thu

duoc 200 mg hop chit néu & dé muc nay & dang chét rin mau vang.
(Budc 4) Tong hop hop chét ciia vi du 1

Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (50 mg) thu duoc tir Vi du tham chiéu 3 va 2-(4-amino-2-
bromo-5-metylphenyl)-N,N-dimetylaxetamit (64 mg) thu dugc tir (Bude 3) bang cach
bd sung DMF (1 mL) va DIPEA (0,055 mL) véo. Sau d6, cho HATU (90 mg) vao dung
dich. Khudy hdn hop & nhiét d6 trong phong trong 1 gid, sau d6 tinh ché bing HPLC
didu ché pha dao (nudc/axetonitril (0,1% axit formic)), va ¢d déc, va sau d6, hoa tan
phan can trong clorofom, rira bing dung dich natri cacbonat bdo hoa trong nudc, lam
kho bang natri sulfat khan, va c6 ddc. Sau do, tao huyén phu phén cidn thu dugc trong
etyl axetat-hexan, va loc huyén pht, thu dugc 58 mg hop chét néu & dé muc nay & dang

chat ran mau trang nhat.

Vi du 2: Tbéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)-5-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Bude 1) Tong hop axit 2-(5-clo-2-metyl-4-nitrophenyl)axetic

Thuc hién theo (Bude 1) trong vi du 1, thu duge 952 mg hop chét néu & d& muc
nay & dang chat rdn mau vang nhat bang cach str dung 1-clo-5-flo-4-metyl-2-nitrobenzen

(1,00 g) thay cho 1-bromo-2-flo-4-metyl-5-nitrobenzen.
(Budc 2) Tong hop 2-(5-clo-2-metyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Bude 2) trong vi du 1, thu duoc 1,03 g hop chit néu & d& muyc
ndy & dang chit rdn mau vang nhat bang cich st dung axit 2-(5-clo-2-metyl-4-
nitrophenyl)axetic (922 mg) thu dugc tir (Bude 1) thay cho axit 2-(2-bromo-5-metyl-4-

nitrophenyl)axetic.

(Budc 3) Téng hop 2-(4-amino-5-clo-2-metylphenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Buéc 3) trong vi du 1, thu duoc 720 mg hop chit néu & d& muc
nay & dang chét rin mau vang nhat bang céach st dung 2-(5-clo-2-metyl-4-nitrophenyl)-
N,N-dimetylaxetamit (1,03 g) thu dugc tir (Bude 2) thay cho 2-(2-bromo-5-metyl-4-
nitrophenyl)-N,N-dimetylaxetamit.

(Budc 4) Téng hop hop chat cta vi du 2

Thuec hién theo (Bude 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (66,5 mg) va 2-(4-amino-5-clo-
2-metylphenyl)-N,N-dimetylaxetamit (95,3 mg) thu duoc tir (Bude 3) béng cach bd
sung DMSO (0,665 mL) va DIPEA (73,2 uL) vao. Sau dé, cho HATU (240 mg) vao

dung dich, thu dugc 56,2 mg hop chét néu & dé& muc nay & dang chét rén mau tring.

Vi du 3: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)-3-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Bude 1) Tong hop axit 2-(3-clo-2-metyl-4-nitrophenyl)axetic

Thuc hién theo (Buée 1) trong vi du 1, thu duoc 1,23 g hop chit néu & @& muc
nay & dang chét rin mau vang nhat bang cach sir dung 2-clo-4-flo-3-metyl-1-nitrobenzen

(1,00 g) thay cho 1-bromo-2-flo-4-metyl-5-nitrobenzen.
(Bude 2) Tong hop 2-(3-clo-2-metyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuec hién theo (Budc 2) trong vi du 1, thu duge 900 mg hop chit néu & dé muc
ndy ¢ dang chédt rin mau vang nhat bang cach st dung axit 2-(3-clo-2-metyl-4-
nitrophenyl)axetic (1,23 g) thu duge tir (Budc 1) thay cho axit 2-(2-bromo-5-metyl-4-

nitrophenyl)axetic.
(Bude 3) Tong hop 2-(4-amino-3-clo-2-metylphenyl)-N,N-dimetylaxetamit

Thuec hién theo (Bude 3) trong vi du 1, thu duoc 590 mg hop chét néu & dé muc
niy & dang chét rin mau tréng bang cach sir dung 2-(3-clo-2-metyl-4-nitrophenyl)-N,N-
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dimetylaxetamit (900 mg) thu dugc tir (Budc 2) thay cho 2-(2-bromo-5-metyl-4-

nitrophenyl)-N,N-dimetylaxetamit.
(Budc 4) Tong hop hop chit ctia vi du 3

Thuec hién theo (Budc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (66,5 mg) va 2-(4-amino-3-clo-
2-metylphenyl)-N,N-dimetylaxetamit (95,3 mg) thu duoc tir (Budc 3) bing cach bd
sung DMSO (0,665 mL) va DIPEA (73,2 pL) vao. Sau d6, cho HATU (240 mg) vao

dung dich, thu dugc 78,2 mg hop chit néu & d& muc nay & dang chit rin mau tréng.

Vi du 4: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop N,N-dimetyl-2-(3-metyl-4-nitrophenyl)axetamit

Hoa tan axit 3-metyl-4-nitrophenylaxetic (50 mg) béng cach bd sung DMF (1,3
mL), DIEPA (0,13 mL), va dung dich dimetylamin 2,0 M trong THF (0,38 mL) Véo.
Sau do6, cho HATU (145 mg) vao dung dich. Khudy hdn hop & nhiét d§ trong phong
trong 2 gio, va sau do, cho etyl axetat va nudc vao dé tach 16p hitu co. Rura 16p hitu co
béng dung dich natri bicacbonat bdo hoa trong nuéc, dung dich amoni clorua béo hoa
trong nudc, va nude va sau d6 1am kho trén natri sulfat khan, va chung cit dung méi ra
béng 4p sut thap. Tinh ché phin can bang sic ky silica gel (hexan/etyl axetat), thu dugc

50 mg hop chat néu & d& muc nay & dang dau khéng mau.
(Bude 2) Tong hop 2-(4-amino-3-metylphenyl)-N,N-dimetylaxetamit

Hoa tan N,N-Dimetyl-2-(3-metyl-4-nitrophenyl)axetamit (50 mg) thu duoc tur
(Budc 1) trong metanol (2,2 mL). Sau d6, cho 10% Pd trén cacbon (5 mg) vao dung
dich. Khudy hdn hop qua dém trong khi quyén hydro va sau d6 loc qua xelit dé loai bd
Pd trén cacbon. Chung cat dung mdi ra béng 4p suét thap, thu dugc 40 mg hop chét néu

¢ dé muc nay ¢ dang dau khong mau.

(Buéc 3) Tong hop hop chit cta vi du 4
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Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (10 mg) thu dugc tir Vi du tham chiéu 3 va 2-(4-amino-3-
metylphenyl)-N,N-dimetylaxetamit (9,2 mg) thu dugc tir (Buéc 2) bang cach bd sung
DMF (0,2 mL) va DIPEA (20 pL) vao. Sau d6, cho HATU (18 mg) vao dung dich.
Khu4y hdn hop & nhiét d trong phong trong 1 gid. Sau d6, cho DMSO (1 mL) vao, va
tinh ché hdn hop bang HPLC didu ché pha dao (nudc/axetonitril (0,1% axit formic)),

thu duoc 3,4 mg hop chit néu & d& muc nay & dang chit rin mau tring.

Vi du 5: Tdng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)naphtalen-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop N,N-dimetyl-2-(4-nitronaphtalen-1-yl)axetamit

Hoa tan axit 1-naphtylaxetic (500 mg) trong DMF. Sau d6, cho dung dich
dietylamin 2,0 M trong THF (2,7 mL), DIPEA (1,4 mL), va HATU (1,3 g) vao dung
dich. Khudy hdn hop & nhiét do trong phong trong 2 gid, va sau do, cho etyl axetat va
nuéc vao dé tach 16p hitu co. Rira 16p hitu co bang dung dich natri bicacbonat bdo hoa
trong nudc va nude va sau d6 lam kho trén natri sulfat khan, va chung cit dung moi ra
bang 4p suét thip. Cho axit sulfuric (5 mL) vao phin cin thu dugc, va 1am lanh dung
dich xudng 0°C. Sau d6, cho nhé giot axit nitric bbe khéi (1 mL) vao. Khudy hdn hop &
0°C trong 30 phut, va sau d6, cho dung dich vao dung dich natri bicacbonat trong nuge
va trung hoa, sau d6 chiét bang etyl axetat. Lam kho dich chiét trén natri sulfat khan, va
chung c4t dung méi ra bang ap sudit thip. Tinh ché phan cin thu dugc bang séc ky silica
gel (hexan/etyl axetat), thu duoc 310 mg hop chét néu & d& muc ndy & dang chét ran

mau vang.
(Buéc 2) Téng hop 2-(4-aminonaphtalen-1-y1)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 4, thu duge 18 mg hop chit néu & d& muc
ndy & dang dau khong mau bang cach st dung N,N-dimetyl-2-(4-nitronaphtalen-1-

ylaxetamit (20 mg).

(Budc 3) Tong hop hop chét ctia vidu 5
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Thuc hién theo (Budce 3) trong vi du 4, thu duge 8,9 mg hop chét néu & d& muc
nay & dang chét rén mau tring bing cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-aminonaphtalen-
1-y1)-N,N-dimetylaxetamit (11 mg) thu duoc tir (Budce 2).

Vi du 6 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Budc 1) Tong hop 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 1) trong vi du 4, thu duge 890 mg hop chét néu & @& muc
nay & dang diu mau niu bang cach str dung axit 2-(3-clo-4-nitrophenyl)axetic (980 mg)

thay cho axit 3-metyl-4-nitrophenylaxetic.
(Budc 2) Tong hop 2-(4-amino-3-clophenyl)-N,N-dimetylaxetamit

Cho etanol (14 mL) va nuéc (14 mL) vao 2-(3-clo-4-nitrophenyl)-N,N-
dimetylaxetamit (1,4 g) thu duge tir (Budce 1) va sau d6, cho amoni clorua (1,4 g) va bot
st (1,4 g) vao. Gia nhiét dung dich dén 70°C, khudy trong 2 gid, sau d6 1am lanh xudng
nhiét do trong phong, va loc qua xelit dé loai bo sét. Cho etyl axetat vao dich loc dé
chiét. Lam kho dich chiét trén natri sulfat khan, va chung cAt dung mdi ra bang &p suét
thdp. Tinh ché phén cin thu duoc bang sic ky silica gel (hexan/etyl axetat), thu duoc

1,1 g hop chit néu & dé muc nay & dang chét rin mau vang.
(Bude 3) Téng hop hop chit cuavidu 6

Thuc hién theo (Buédc 3) trong vi du 4, thu duge 6,0 mg hop chit néu & d& muc
nay & dang chét rdn mau trdng bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (25 mg) va 2-(4-amino-3-
clophenyl)-N,N-dimetylaxetamit (25 mg) thu duoc tir (Budce 2).

Vi du 7: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tbng hop 2-(3-metoxy-4-nitrophenyl)-N,N-dimetylaxetamit
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Thuc hién theo phuong phép tdng hop duge mo ta trong European Journal of
Medicinal Chemistry, 46 (1), 285-296; 2010, thu dugc 480 mg hop chit néu & dé muc
ndy & dang ddu mau ving bang cach st dung 3-metoxy-4-nitrobenzaldehyt (510 mg)

thay cho 4-nitrobenzaldehyt.
(Budc 2) Tong hop 2-(4-amino-3-metoxyphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buéc 2) trong vi du 6, thu dugc 450 mg hop chét néu & d& muc
nidy & dang ddu mau vang bang cach st dung 2-(3-metoxy-4-nitrophenyl)-N,N-
dimetylaxetamit (480 mg) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.

(Bude 3) Tong hop hop chét ctia vi du 7

Thuc hién theo (Buéc 3) trong vi du 4, thu dugc 18 mg hop chét néu & @& muc
nay & dang chét ran mau tréng bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (30 mg) va 2-(4-amino-3-
metoxyphenyl)-N,N-dimetylaxetamit (29 mg) thu duoc tir (Bude 2).

Vi du 8 Tbéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo|[3,4-d]pyrimidin-3-carboxamit

(Budc 1) Tdng hop 2-(2-clo-4-nitrophenyl)-N,N-dimetylaxetamit

Thuec hién theo (Bude 1) trong vi du 4, thu duogc 220 mg hop chét néu & dé muc
ndy & dang chit ran mau vang bang cach str dung axit 2-(2-clo-4-nitrophenyl)axetic (220

mg) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Bude 2) Tong hop 2-(4-amino-2-clophenyl)-N,N-dimetylaxetamit

Thue hién theo (Buge 2) trong vi du 6, thu duoc 180 mg hop chét néu & dé muc
nay & dang ddu mau vang bing cich st dung 2-(2-clo-4-nitrophenyl)-N,N-
dimetylaxetamit (220 mg) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.

(Bude 3) Tong hop hop chét cua vi du 8
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Thuec hién theo (Budc 3) trong vi du 4, thu dugc 13,5 mg hop chét néu & dé muc
ndy & dang chét rin mau tring bing cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-
clophenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Budce 2).

Vi du 90 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Bude 1) Tong hop 2-(2-clo-5-metoxy-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 1) trong vi du 4, thu duoc 388 mg hop chét néu & dé& muc
nay & dang chit rén mau vang bing cach st dung axit 2-(2-clo-5-metoxy-4-

nitrophenyl)axetic (350 mg) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Bude 2) Téng hop 2-(4-amino-2-clo-5-metoxyphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu duoc 340 mg hop chét néu & d& muc
nay & dang diu mau vang béng céach str dung 2-(2-clo-5-metoxy-4-nitrophenyl)-N,N-

dimetylaxetamit (388 mg) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Budc 3) Tong hop hop chét cta vi du 9

Thue hién theo (Buéc 3) trong vi du 4, thu dugc 17,5 mg hop chét néu & dé muc
ndy & dang chét ran mau tréng bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-clo-5-
metoxyphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Budce 2).

Vi du 10: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-5-flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop axit 2-(2-flo-5-metyl-4-nitrophenyl)axetic

Thuc hién theo phuong phap duge mo ta trong Cong bb don qudc té s6 WO
2012/058134, cho NMP (30 mL) vao dietyl malonat (1,0 g). Sau d6, 1am lanh dung dich
trong bé d4, va cho natri hydrua (380 mg) vao. Khudy hdn hop & 0°C trong 30 pht, va
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sau d6, cho 1,2-diflo-4-metyl-5-nitrobenzen (690 mg) vao. Khuiy hdn hop & nhiét do
trong phong trong 1 gio, va sau do, cho etyl axetat va nudc vao dé tach 16p hitu co. Rira
16p hitu co bing dung dich amoni clorua bdo hoa trong nude va sau d6 lam khd trén
natri sulfat khan, va chung cit dung méi ra bing ap suét thip. Tinh ché phan cin bing
sic ky silica gel (hexan/etyl axetat), thu duge 1,20 g diu khong mau. Ké tiép, cho
metanol (10 mL) va dung dich natri hydroxit 5 M trong nuéc (2,5 mL) vao dau thu duoc,
va gia nhiét hdi luu hdn hop trong 5 gid. Sau khi lam lanh dung dich xubng nhiét do
trong phong, chung cAt dung mdi ra bing &p sut thdp, va cho dung dich axit clohydric
2 M trong nuéc vao phan cin. Thu gom chét rén két tha bang cach loc va lam kho, thu

duoc 610 mg hop chit néu & d& muc nay & dang chét rdn mau vang.
(Buée 2) Tong hop 2-(2-flo-5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 1) trong vi du 4, thu dugc 600 mg hop chét néu & dé muc
nay & dang diu mau vang bang céach st dung axit 2-(2-flo-5-metyl-4-nitrophenyl)axetic

(610 mg) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Bude 3) Tong hop 2-(4-amino-2-flo-5-metylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu duge 540 mg hop chét néu & dé muc
nay & dang dau mau vang bing cach sir dung 2-(2-flo-5-metyl-4-nitrophenyl)-N,N-
dimetylaxetamit (600 mg) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.

(Budc 4) Téng hop hop chét ctia vi du 10

Thuc hién theo (Budc 3) trong vi du 4, thu dugce 7,3 mg hop chit néu ¢ dé& muc
nay & dang chit rdn mau tréng bang céach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-flo-5-
metylphenyl)-N,N-dimetylaxetamit (10 mg) thu duge tir (Bude 3).

Vi du 11: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit

(Bude 1) Téng hop axit 2-(2-clo-3-metoxy-4-nitrophenyl)axetic
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Thuc hién theo (Bude 1) trong vi du 10, thu dugce 710 mg hop chét néu & dé muc
ndy & dang chit rin mau vang bang cach sir dung 2-clo-1-flo-3-metoxy-4-nitrobenzen

(800 mg) thay cho 1,2-diflo-4-metyl-5-nitrobenzen.
(Budc 2) Téng hop 2-(2-clo-3-metoxy-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buéc 1) trong vi du 4, thu duge 110 mg hop chét néu & @ muc
ndy & dang ddu mau vang bing cach s dung axit 2-(2-clo-3-metoxy-4-
nitrophenyl)axetic (100 mg) thu dugc tir (Budc 1) thay cho axit 3-metyl-4-

nitrophenylaxetic.
(Bude 3) Tong hop 2-(4-amino-2-clo-3-metoxyphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu dugc 95 mg hop chét néu & dé muc
nay & dang ddu mau vang biang cach sir dung 2-(2-clo-3-metoxy-4-nitrophenyl)-N,N-
dimetylaxetamit (110 mg) thu dugc tir (Bude 2) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Budc 4) Tong hop hop chét ctia vidu 11

Thuc hién theo (Buéc 3) trong vi du 4, thu dugc 6,9 mg hop chét néu & dé muc
nady & dang chét rdn mau tring bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-clo-3-
metoxyphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Bude 3).

Vi du 12: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop axit 2-(2-flo-3-metyl-4-nitrophenyl)axetic

Thue hién theo (Budce 1) trong vi du 10, thu duge 800 mg hop chét néu & @& muc
nay & dang chét rén mau vang bang cach st dung 1,2-diflo-3-metyl-4-nitrobenzen (560

mg) thay cho 1,2-diflo-4-metyl-5-nitrobenzen.

(Budc 2) Tbng hop 2-(2-flo-3-metyl-4-nitrophenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Budce 1) trong vi du 4, thu dugce 290 mg hop chét néu & dé muc
nay & dang ddu mau vang bang cach sir dung axit 2-(2-flo-3-metyl-4-nitrophenyl)axetic

(260 mg) thu dugc tir (Budce 1) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Budce 3) Tbng hop 2-(4-amino-2-flo-3-metylphenyl)-N,N-dimetylaxetamit

Thue hién theo (Bude 2) trong vi du 6, thu dugc 230 mg hop chét néu & dé muc
ndy ¢ dang ddu mau vang bing cach st dung 2-(2-flo-3-metyl-4-nitrophenyl)-N,N-
dimetylaxetamit (290 mg) thu dugc tir (Budc 2) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 4) Tong hop hop chét cta vi du 12

Thuc hién theo (Budce 3) trong vi du 4, thu duge 8,2 mg hop chét néu & d& muc
nay & dang chit rdn mau tréng bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-flo-3-
metylphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Budc 3).

Vi du 13: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2,3-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop axit 2-(2,3-dimetyl-4-nitrophenyl)axetic

Thuc hién theo (Bude 1) trong vi du 10, thu duogc 1,12 g hop chét néu & d&& muc
nay & dang chit rin mau vang béng cach str dung 1-flo-2,3-dimetyl-4-nitrobenzen (1,2

g) thay cho 1,2-diflo-4-metyl-5-nitrobenzen.
(Buéc 2) Tong hop 2-(2,3-dimetyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Bude 1) trong vi du 4, thu dugc 1,30 g hop cht néu & dé muc
nay & dang dau mau vang bang cach sir dung axit 2-(2,3-dimetyl-4-nitrophenyl)axetic

(1,12 g) thu dugc tir (Budc 1) thay cho axit 3-metyl-4-nitrophenylaxetic.

(Budc 3) Téng hop 2-(4-amino-2,3-dimetylphenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Budc 2) trong vi du 6, thu duoc 1,03 g hop chit néu & d&& muc
ndy & dang dau mau vang bang cach s dung 2-(2,3-dimetyl-4-nitrophenyl)-N,N-
dimetylaxetamit (1,26 g) thu dugc tir (Budce 2) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 4) Tong hop hop chét ctia vi du 13

Thuc hién theo (Bude 3) trong vi du 4, thu dugc 48 mg hop chét néu & d& muc
nay & dang chét rdn mau trang bang céach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (40 mg) va 2-(2,3-dimetyl-4-
nitrophenyl)-N,N-dimetylaxetamit (31 mg) thu dugc tir (Bude 3).

Vi du 14: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-flo-2-metoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop axit 2-(2-flo-3-metoxy-4-nitrophenyl)axetic

Thuc hién theo (Bude 1) trong vi du 10, thu duge 1,10 g hop chit néu & dé muc
nay & dang chit rin mau vang béng céch sit dung 1,2-diflo-3-metoxy-4-nitrobenzen (1,0

g) thay cho 1,2-diflo-4-metyl-5-nitrobenzen.
(Budc 2) Tong hop 2-(2-flo-3-metoxy-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (BudGe 1) trong vi du 4, thu duge 120 mg hop chét néu & d& muc
ndy & dang diu mau vang bang cach st dung axit 2-(2-flo-3-metoxy-4-
nitrophenyl)axetic (100 mg) thu dugc tir (Budc 1) thay cho axit 3-metyl-4-

nitrophenylaxetic.
(Bude 3) Tong hop 2-(4-amino-2-flo-3-metoxyphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu dugc 100 mg hop chét néu & dé muc
ndy & dang dau mau vang bang cach st dung 2-(2-flo-3-metoxy-4-nitrophenyl)-N,N-
dimetylaxetamit (120 mg) thu dugc tir (Bude 2) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.

(Bude 4) Tong hop hop chét cta vi du 14

-82-



32587

Thuc hién theo (Bude 3) trong vi du 4, thu duge 4,9 mg hop chét néu & d& muc
nay & dang chit rin mau vang béng cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-flo-3-
metoxyphenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Bude 3).

Vi du 15: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-(diflometoxy)-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop 2-(3-(diflometoxy)-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buéc 1) trong vi du 4, thu dugc 450 mg 2-(3-hydroxy-4-
nitrophenyl)-N,N-dimetylaxetamit & dang diu mau vang bang cach sir dung axit 2-(3-
hydroxy-4-nitrophenyl)axetic (420 mg) thay cho axit 3-metyl-4-nitrophenylaxetic. Ké
tiép, cho DMF (4,5 mL) va kali cacbonat (250 mg) vao 2-(3-hydroxy-4-nitrophenyl)-
N,N-dimetylaxetamit (200 mg) thu dugc, va cho natri 2-clo-2,2-difloaxetat (270 mg)
vao huyén phil. Khudy hdn hop & nhiét do trong phong trong 1 giv, va sau dd, cho etyl
axetat va nuge vao dé tach 16p hitu co. Rira 16p hitu co bang dung dich amoni clorua
bdo hoa trong nudce va sau d6 lam khd trén natri sulfat khan, va chung cit dung mbi ra
béng 4p suét thip. Tinh ché phén can bang sic ky silica gel (hexan/etyl axetat), thu dugc

155 mg hop chéit néu & d&& muc nay & dang chit rén mau vang.
(Buéc 2) Toéng hop 2-(4-amino-3-(diflometoxy)phenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buéc 2) trong vi du 6, thu duoc 120 mg hop chét néu & dé& muc
nay & dang dau mau vang bang cach st dung 2-(3-(diflometoxy)-4-nitrophenyl)-N,N-
dimetylaxetamit (155 mg) thu duoc tir (Budc 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Téng hop hop chat cta vi du 15

Thuc hién theo (Budc 3) trong vi du 4, thu duge 13,5 mg hop chét néu & d& muc
nay & dang chit rin mau vang bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
(diflometoxy)phenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Buéc 2).
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Vi du 16: Tong hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-(flometoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 2-(3-(flometoxy)-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Bude 1) trong vi du 4, thu duge 450 mg 2-(3-hydroxy-4-
nitrophenyl)-N,N-dimetylaxetamit & dang diu mau vang bang cach st dung axit 2-(3-
hydroxy-4-nitrophenyl)axetic (420 mg) thay cho axit 3-metyl-4-nitrophenylaxetic. Ké
tiép, cho DMF (4,5 mL) va kali cacbonat (370 mg) vao 2-(3-hydroxy-4-nitrophenyl)-
N;N—dimetylaxetamit (200 mg) thu dugc, va cho bromo-flometan (200 mg) vao huyén
phil. Khudy hdn hop & nhiét do trong phong trong 1 gid, va sau do, cho etyl axetat va
nuée vao dé tach 16p hitu co. Rira 16p hitu co bang dung dich amoni clorua bdo hoa
trong nudc va sau d6 lam khé trén natri sulfat khan, va chung cét dung moi ra bang ap
suét thip. Tinh ché phan cin bang séc ky silica gel (hexan/etyl axetat), thu dugc 145 mg

hop chét néu & d& muc ndy & dang chit rin mau vang.
(Buée 2) Tong hop 2-(4-amino-3-(flometoxy)phenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu duge 110 mg hop chét néu & dé muc
ndy & dang diu mau vang bang cach sir dung 2-(3-(flometoxy)-4-nitrophenyl)-N,N-
dimetylaxetamit (145 mg) thu duge tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Budc 3) Tong hop hop chét ctia vi du 16

Thuc hién theo (Buéc 3) trong vi du 4, thu duoc 14,5 mg hop chét néu & d& muc
nay & dang chat rin mau vang bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
(flometoxy)phenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Bude 2).

Vi du 17: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-bromo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d] pyrimidin-3-carboxamit

(Buéc 1) Tong hop 2-(3-bromo-4-nitrophenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Budc 1) trong vi du 4, thu duge 440 mg hop chét néu & dé muc
nay & dang dau mau vang bang cach sit dung axit 2-(3-bromo-4-nitrophenyl)axetic (430

mg) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Budc 2) Tong hop 2-(4-amino-3-bromophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu dugc 80 mg hop chét néu & d& muc
ndy & dang diu mau vang bang cach st dung 2-(3-bromo-4-nitrophenyl)-N,N-
dimetylaxetamit (100 mg) thu duge tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Téng hop hop chit ctia vi du 17

Thuec hién theo (Buéc 3) trong vi du 4, thu dugce 2,10 mg hop chét néu & d& muc
ndy & dang chét rdn mau tréng bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
bromophenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Bude 2).

Vi du 18: Tdéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)-5-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop axit 2-(5-clo-2-flo-4-nitrophenyl)axetic

Thuec hién theo (Budc 1) trong vi du 10, thu duogc 275 mg hop chét néu & d& muc
ndy & dang chat rin mau vang béng céach sir dung 1-clo-4,5-diflo-2-nitrobenzen (500

mg) thay cho 1,2-diflo-4-metyl-5-nitrobenzen.
(Budc 2) Tong hop 2-(5-clo-2-flo-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 1) trong vi du 4, thu duoc 205 mg hop chit néu & d& muc
ndy & dang ddu mau vang bang cach sir dung axit 2-(5-clo-2-flo-4-nitrophenyl)axetic

(234 mg) thu duoc tir (Bude 1) thay cho axit 3-metyl-4-nitrophenylaxetic.

(Buéc 3) Tong hop 2-(4-amino-5-clo-2-flophenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Budc 2) trong vi du 6, thu duge 150 mg hop chét néu & dé muc
ndy & dang chit rin mau vang bang cach st dung 2-(5-clo-2-flo-4-nitrophenyl)-N,N-
dimetylaxetamit (205 mg) thu dugc tir (Bude 2) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Budc 4) Tong hop hop chét ctia vi du 18

Thuc hién theo (Budc 3) trong vi du 4, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-5-clo-
2-flophenyl)-N,N-dimetylaxetamit (20 mg) thu dugc tir (Bude 3) bing c4ch bd sung
DMSO (0,2 mL) va DIPEA (20 pL) vao. Sau d6, cho HATU (50 mg) vao dung dich,

thu duoc 2,34 mg hop chét néu & d& muc ndy & dang chit rén mau tring.

Vi du 19: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Budc 1) Téng hop 1-clo-2-flo-4-metyl-5-nitrobenzen

Hoa tan 1-clo-2-flo-4-metylbenzen (1,00 g) trong TFA (10 mL). Lam lanh dung
dich xudng 0°C, va sau d6, cho nho giot axit nitric bbe khéi (5,0 mL) vao. Khuéy hdn
hop & 0°C trong 30 phut, va sau d6, cho dung dich vao dung dich natri bicacbonat trong
nudc va trung hoa, sau do chiét bé'mg clorofom. Lam kho dich chiét trén natri sulfat khan,
va chung cét dung moi ra bang 4p suit thip. Tinh ché phén cin thu duoc bing sic ky
silica gel (hexan/etyl axetat), thu duogc 1,31 g hop chét néu ¢ @ muc ndy & dang chét

rén mau tring.
(Budc 2) Tong hop axit 2-(2-clo-5-metyl-4-nitrophenyl)axetic

Thuc hién theo (Budge 1) trong vi du 1, thu duoc 440 mg hop cht néu & dé& muc
nay & dang chét rén mau vang bang cach st dung 1-clo-2-flo-4-metyl-5-nitrobenzen

(500 mg) thu duge tlr (Budce 1) thay cho 1-bromo-2-flo-4-metyl-5-nitrobenzen.

(Budc 3) Tbng hop 2-(2-clo-5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit
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Thuc hién theo (Budc 2) trong vi du 1, thu duge 149 mg hop chét néu & d& muc
ndy & dang chit rin mau vang nhat bang cach sir dung axit 2-(2-clo-5-metyl-4-
nitrophenyl)axetic (230 mg) thu dugc tir (Bude 2) thay cho axit 2-(2-bromo-5-metyl-4-

nitrophenyl)axetic.
(Buéc 4) Téng hop 2-(4-amino-2-clo-5-metylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 3) trong vi du 1, thu duge 170 mg hop chét néu & d& muc
ndy & dang chit rén mau tring bang céach st dung 2-(2-clo-5-metyl-4-nitrophenyl)-N,N-
dimetylaxetamit (149 mg) thu dugc tir (Budc 3) thay cho 2-(2-bromo-5-metyl-4-
nitrophenyl)-N,N-dimetylaxetamit.

(Buéc 5) Tong hop hop chit cua vi dy 19

Thuc hién theo (Budc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-clo-
5-metylphenyl)-N,N-dimetylaxetamit (20 mg) thu duoc tir (Budc 4) bang cach bd sung
DMSO (0,2 mL) va DIPEA (20 pL) vao. Sau d6, cho HATU (50 mg) vao dung dich,

thu duoc 3,39 mg hop chét néu & dé muc niy & dang chit rin mau tring.

Vi du 20: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2,5-diclo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buée 1) Tong hop 1,4-diclo-2-flo-5-nitrobenzen

Thuc hién theo (Budc 1) trong vi du 19, hoa tan 1,4-diclo-2-flobenzen (1,00 g)
thay cho 1-clo-2-flo-4-metylbenzen trong TFA (10 mL). Cho nho giot axit nitric bbe
khéi (5,0 mL) vao dung dich. Khu4y hdn hop & nhiét do trong phong trong 3 giv, va sau
d6, cho dung dich vao dung dich natri bicacbonat trong nuéc. Thu gom chét rén két tia
bang cach loc va lam khd, thu duoc 1,30 g hop chét néu & @& muc nay & dang chét rin

mau trang.

(Buéc 2) Tong hop axit 2-(2,5-diclo-4-nitrophenyl)axetic
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Thuc hién theo (Buéc 1) trong vi du 1, thu duoc 423 mg hop chét néu & dé muc
ndy & dang chit rin mau vang bing cach st dung 1,4-diclo-2-flo-5-nitrobenzen (500

mg) thu duge tir (Budce 1) thay cho 1-bromo-2-flo-4-metyl-5-nitrobenzen.
(Budc 3) Tong hop 2-(2,5-diclo-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 1, thu duge 150 mg hop chit néu & d& muc
ndy & dang chét rin mau vang nhat bang cach st dung axit 2-(2,5-diclo-4-
nitrophenyl)axetic (250 mg) thu duge tir (Budce 2) thay cho axit 2-(2-bromo-5-metyl-4-

nitrophenyl)axetic.
(Bude 4) Téng hop 2-(4-amino-2,5-diclophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Bude 3) trong vi du 1, thu duge 160 mg hop chét néu & d muc
ndy & dang chit rén mau tring bang cach st dung 2-(2,5-diclo-4-nitrophenyl)-N,N-
dimetylaxetamit (150 mg) thu dugc tir (Budc 3) thay cho 2-(2-bromo-5-metyl-4-
nitrophenyl)-N,N-dimetylaxetamit.

(Budc 5) Téng hop hop chit cta vi du 20

Thuec hién theo (Buéc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
y1)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2,5-
diclophenyl)-N,N-dimetylaxetamit (20 mg) thu duoc tir (Bude 4) béng cach bd sung
DMSO (0,2 mL) va DIPEA (20 uL) vao. Sau d6, cho HATU (50 mg) vao dung dich,

thu duoc 0,89 mg hop chit néu & dé& muc nay & dang chit rin mau tréng.

Vi du 21: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)phenyldimetyl carbamat

(Bu6c 1) Toéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-hydroxyphenyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (30 mg) duoc tbng hop trong Vi dy tham chiéu 3 bang cach
bd sung DMF (4,5 mL), 4-aminophenol (17 mg), va DIPEA (50 pL) vao. Sau do, cho
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HATU (55 mg) vao dung dich. Khuéy hdn hop & nhiét d6 trong phong trong 1 gid, va
sau d6, cho etyl axetat v nuéc vao dé tach 16p hitu co. Lép hitu co duge 1am kho trén
natri sulfat khan, va dung méi dugc chung cét trong diéu kién &p sudt giam. Tinh ché
phin cin bang sic ky silica gel (clorofom/metanol), thu dwoc 25 mg hop chit néu & dé

muc nay & dang ddu khong mau.
(Bude 2) Téng hop hop chét ctia vi dy 21

Cho kali cacbonat (10 mg) va axetonitril (250 pL) vao (R)-1-(1-
acryloylpiperidin-3-yl)-4-amino-N-(4-hydroxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (10 mg) thu duoc tir (Budc 1) dé tao thanh huyén phi. Sau d6, cho N,N-
dimetylcarbamoyl clorua (8 mg) vao. Khudy hén hop & 60°C trong 3 gid, va sau d6, cho
clorofom va nudc vao dé tach 16p hitu co. Lép hitu co duge 1am kho trén natri sulfat
khan, va dung méi duoc chung cét trong didu kién 4p suét giam. Tinh ché phén cin bing
HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)), thu duge 2,62 mg hop

chat néu ¢ dé muc nay ¢ dang chat ran mau trang.

Vi du 22: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-xyclopropyl-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 2-xyclopropyl-4-flo-1-nitrobenzen

Tao huyén phi 2-bromo-4-flo-1-nitrobenzen (1,22 g), kali phosphat (4,12 g), va
axit xyclopropylbonic trong toluen (15 mL). Cho nuée (0,75 mL), paladi axetat (0,062
mg), va trixyclohexylphosphin (155 mg) vao huyén phty, va gia nhiét hdi luu hén hop
trong khi quyén nito va khudy trong 4 gio. Dé ngudi hdn hop, va sau d6, cho nudce vao,
sau d6 chiét bang etyl axetat. Rira 16p hitu co thu dugce bang nuée va sau d6 rira bing
nuée mudi bio hoa. Lam kho 16p hitu co thu duge bing cich st dung natri sulfat khan,
loc, va ¢d dic, va sau do, tinh ché phén can bing sic ky silica gel, thu dugc hop chét

néu & dé muc nay (895 mg) & dang diu mau nau nhat.

(Budce 2) Téng hop axit 2-(3-xyclopropyl-4-nitrophenyl)axetic
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Thu duoc hop chit néu & d& muyc nay (845 mg) & dang chét rdn mau da cam nhat
béng cach thure hién quy trinh gidng nhu quy trinh trong (Budc 1) trong vi du 10 bing
cach st dung 2-xyclopropyl-4-flo-1-nitrobenzen (895 mg) thay cho 1,2-diflo-4-metyl-

5-nitrobenzen 1am nguyén liéu ban dau.
(Bude 3) Téng hop 2-(3-xyclopropyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buée 1) trong vi du 4, thu duoc hop chét néu & d& muc nay (445
mg) bang cach sit dung axit 2-(3-xyclopropyl-4-nitrophenyl)axetic (895 mg) thay cho

axit 3-metyl-4-nitrophenylaxetic.
(Budc 4) Tong hop 2-(4-amino-3-xyclopropylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Buéc 2) trong vi du 6, thu dugc hop chat néu & d& muc nay (225
mg) & dang ddu mau nau nhat bang cach str dung 2-(3-xyclopropyl-4-nitrophenyl)-N,N-
dimetylaxetamit (445 mg) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.

(Bude 5) Téng hop hop chit ctia vi du 22

Thuc hién theo (Buéc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (50 mg) thu dugc tir Vi dy tham
chiéu 3 va 2-(4-amino-3-xyclopropylphenyl)-N,N-dimetylaxetamit (51 mg) thu duoc tix
(Budc 4) bang cach bd sung DMF (1 mL) va DIPEA (0,055 mL) vao. Sau d6, cho HATU
(90 mg) vao dung dich, thu dugc 52 mg hop chit néu & d& muyc ndy & dang chét rin

khong mau.

Vi du 23: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-xyano-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 2-(4-amino-3-bromophenyl)-N,N-dimetylaxetamit

Tao huyén phi axit 2-(4-aminophenyl)axetic (1,03 g) trong THF (40 mL). Sau
d6, cho N-bromosuxinimit (1,27 g) vao huyén phtl & nhiét d§ trong phong, va sau do,
khudy hdn hop trong 1 gid. Co dac dung dich. Cho dung dich dimetylamin 2,0 M trong
THF (17 mL) vao phin cin, va sau d6, cho HATU (3,89 g) vao ¢ nhiét do trong phong.
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Khudy hdn hop & nhiét do trong phong. Sau d6, c6 dic dung dich, va pha lodng phan
can bang etyl axetat. Rira dung dich etyl axetat bing nudc, sau do rira bang dung dich
natri hydroxit 1 N trong nudc, va sau do rua bang nude mudi bio hoa. Lam khd 16p hitu
co thu duogc trén natri sulfat khan, loc, va cd dac, va tinh ché phén can bﬁng sac ky silica
gel (dung mdi rira giai: hexan-etyl axetat), thu duoc hop chit néu & d& muc nay (1,07 g)

& dang ddu mau vang nhat,
(Bude 2) Tong hop 2-(4-amino-3-xyanophenyl)-N,N-dimetylaxetamit

Hoa tan 2-(4-amino-3-bromophenyl)-N,N-dimetylaxetamit (1,07 g) thu duoc tur
(Buéc 1) trong DMF (10 mL). Sau khi lam sach bang nito, cho
tetrakis(triphenylphosphin)paladi (481 mg) va k&m xyanua (977 mg) vao dung dich, va
khudy hdn hop & 120°C trong 16 gid. D& ngudi hdn hop xudng nhiét do trong phong va
sau d6 pha lodng béng etyl axetat. Cho dung dich amoni 28% trong nudc vao, va Khudy
hdn hop trong 10 phut. Sau khi chiét bang etyl axetat, rta lai dich chiét bang dung dich
amoni 28% trong nudc, sau do rua bang nudc, va rira bang nude mudi bdo hoa. Lam
khd 16p hitu co thu dugc trén natri sulfat khan, loc, va c¢d déc, va tinh ché ph?m can bang
sic ky silica gel (dung méi rira gidi: hexan-etyl axetat), thu dwoc hop chét néu ¢ dé muc

nay (360 mg) & dang chét rdn mau vang nhat.
(Bude 3) Tdng hop hop chét cta vi du 23

Thuec hién theo (Budc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (50 mg) thu dugc tr Vi du tham
chiéu 3 va 2-(4-amino-3-xyanophenyl)-N,N-dimetylaxetamit (48 mg) thu duoc tur
(Bude 2) bing cach bd sung DMF (1 mL) va DIPEA (0,055 mL). Sau d6, cho HATU
(90 mg) vao dung dich, thu dugc 12 mg hop chit néu & d& muc nay & dang chat rin

khong mau.

Vi du 24: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-xyano-4-(2-
(dimetylamino)-2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
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(Buéc 1) Tdng hop 2-(2-xXyano -5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit

Hoa tan 2-(2-bromo-5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit (500 mg) thu
duoc tir (Budce 2) trong vi du 1 trong DMF (5 mL). Sau khi lam sach bang nito, cho
tetrakis(triphenylphosphin)paladi (191 mg) va k&m xyanua (390 mg) vao dung dich, va
khudy hdn hop & 120°C trong 16 gid. D& ngudi hdn hop xudng nhiét d¢ trong phong va
sau d6 pha loéing bang etyl axetat. Cho dung dich amoni 28% trong nugc vao, va khudy
hdn hop trong 10 phtit. Sau khi chiét bang ety axetat, rira lai dich chiét bang dung dich
amoni 28% trong nudc, sau d6 rira bang nude, va ria bing nude mudi bio hoa. Lam
kho 16p hitu co thu dugc trén natri sulfat khan, loc, va co dic, va tinh ché phan cin bing
sdc ky silica gel (dung mdi rira giai: hexan-etyl axetat), thu dugc hop chét néu & d& muc

ndy (209 mg) & dang chat rin miu vang nhat.
(Budc 2) Tong hop 2-(4-amino-2-xyano-5-metylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budgc 2) trong vi du 4, thu dugce hop chét néu & dé muc nay (143
mg) & dang chét ran khong mau béang cach sir dung 2-(2-xyano-5-metyl-4-nitrophenyl)-
N,N-dimetylaxetamit (200 mg) thay cho  N,N-dimetyl-2-(3-metyl-4-

nitrophenyl)axetamit.
(Buéc 3) Tong hop hop chét ctia vi du 24

Thuc hién theo (Budc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (50 mg) thu duoc tir Vi du tham
chiéu 3 va 2-(4-amino-2-xyano-5-metylphenyl)-N,N-dimetylaxetamit (51 mg) thu duoc
tir (Budre 2) bang cach bd sung DMF (1 mL) va DIPEA (0,055 mL). Sau d6, cho HATU
(90 mg) vao dung dich, thu dugc 57 mg hop chit néu & d muc nay & dang chat rin mau

trang nhat.

Vi du 25: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Téng hop 2-(4-amino-3-flophenyl)-N,N-dimetylaxetamit
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Tao huyén phu axit 2-(4-amino-3-flophenyl)axetic (400 mg) trong dung dich
dimetylamin 2,0 M trong THF (7 mL). Sau d6, cho WSC (0,58 g) vao huyén phi & nhiét
do trong phong, va khudy hdn hop & nhiét d6 trong phong trong 1 git. Cho dung dich
dimetylamin 2,0 M trong THF (7 mL) vao, sau d6, cho HATU (1,16 g) vao, va khudy
hdn hop trong 30 phut. Sau khi c¢6 ddc dung dich, tinh ché phén cin bing sic ky silica
gel (dung moi rira giai: hexan-etyl axetat), thu dugc hop chét néu & d& muc nay (300

mg) & dang dau mau nau nhat.
(Buéc 2) Téng hop hop chét cia vi du 25

Thuec hién theo (Buéc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (50 mg) thu dugc tir Vi du tham
chiéu 3 va 2-(4-amino-3-flophenyl)-N,N-dimetylaxetamit (46 mg) thu dugc tir (Bude 1)
béng cach bd sung DMF (1 mL) va DIPEA (0,055 mL). Sau d6, cho HATU (90 mg) vao

dung dich, thu dugc 8,1 mg hop chit néu & dé muc nay & dang chét rdn khong mau.

Vi du 26: Tbéng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3-metylphenyl dimetylcarbamat

(Bu6c 1) Toéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-hydroxy-2-
metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (30 mg) dugc tbng hop trong Vi du tham chidu 3 biang cach
bd sung DMF (4,5 mL), 4-amino-3-metylphenol (17 mg), va DIPEA (50 uL). Sau do,
cho HATU (55 mg) vao dung dich. Khudy hdn hop & nhiét d6 trong phong trong 1 gio,
va sau dd, cho etyl axetat va nudc vao dé tach 16p hitu co. Lép hitu co duge 1am khd
trén natri sulfat khan, va dung moi dugc chung cit trong didu kién 4p suét giam. Tinh
ché phén cin bang séc ky silica gel (clorofom/metanol), thu dugc 25 mg hop chéit néu &

dé muc nay ¢ dang dau khong mau.

(Buéc 2) Tdng hop hop chét cua vi du 26
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Cho kali cacbonat (10 mg) va axetonitril (250 pL) vao (R)-1-(1-
acryloylpiperidin-3-yl)-4-amino-N-(4-hydroxy-2-metylphenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-3-carboxamit (10 mg) thu dugc tir (Budc 1) dé tao ra huyén phu. Sau d6,
cho N,N-dimetylcarbamoyl clorua (8 mg) vao. Khudy hdn hop & 60°C trong 3 gid, va
sau d6, cho clorofom va nuéce vao dé tach 16p hitu co. Lép hitu co duge 1am khd trén
natri sulfat khan, va dung méi dugc chung cat trong didu kién 4p suét giam. Tinh ché
phdn cin bing HPLC didu ché pha dao (nudc/axetonitril (0,1% axit formic)), thu duge

2,62 mg hop chit néu & dé muc nay & dang chit rin mau tring.

Vi du 27: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamido)-3-clophenyl dimetylcarbamat

(Buéc 1) Téng hop  (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-
hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Thuc hién theo (Buéc 1) trong vi du 26, thu duoc 41 mg hop chit néu & dé muc
nay & dang chét rdn mau tring bang céach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (30 mg) va 4-amino-3-clophenol
(25 mg).

(Budc 2) Tong hop hop chét cta vi du 27

Thuec hién theo (Budc 2) trong vi du 26, thu duoc 8,1 mg hop chét néu & d& muc
ndy & dang chét rin mau tring bang cach sir dung (R)-1-(1-acryloylpiperidin-3-yl)-4-
amino-N-(2-clo-4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (10
mg) thu dugc tr (Budc 1) thay cho (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-
hydroxy-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.

Vi du 28: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buée 1) Tong hgp N,N-dimetyl-2-(4-nitrophenyl)axetamit
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Thuc hién theo (Budc 1) trong vi du 4, thu duoc 60 mg hop chit néu & dé muc
nay & dang diu mau vang bang cach st dung axit 2-(4-nitrophenyl)axetic (50 mg) thay

cho axit 3-metyl-4-nitrophenylaxetic.
(Budc 2) Tong hop 2-(4-aminophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu dugc 50 mg hop chét néu & d& muc
ndy & dang diu mau vang bang cach sit dung N,N-dimetyl-2-(4-nitrophenyl)axetamit

(60 mg) thu dugce tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Budc 3) Téng hop hop chét ciia vi du 28

Thuec hién theo (Buéc 3) trong vi du 4, thu duoc 5,22 mg hop chét néu & dé muc
ndy & dang chét rin mau tréng bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (7,5 mg) va 2-(4-aminophenyl)-
N,N-dimetylaxetamit (7,5 mg) thu duoc tir (Budc 2).

Vi du 29: Tbéng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2-clophenyl dimetylcarbamat

(Budc 1) Tong hop 2-clo-4-nitrophenyl dimetylcarbamat

Cho kali cacbonat (160 mg) va axetonitril (3,0 mL) vao 2-clo-4-nitrophenol (100
mg), va cho N,N-dimetylcarbamoyl clorua (100 mg) vao huyén phit ndy. Khuiy hén
hop & 60°C trong 2 gid, va sau do, cho etyl axetat va nudc vao dé tach 16p hitu co. Lép
hitu co dugc 1am kho trén natri sulfat khan, va dung méi duge chung cét trong diéu kién
ap suét giam. Tinh ché phin cin bang sic ky silica gel (hexan/etyl axetat), thu dugc 120

mg hop chét néu & d& muc nay & dang dau khong mau.
(Buéc 2) Tong hop 4-amino-2-clophenyl dimetylcarbamat

Thuc hién theo (Buéc 2) trong vi du 6, thu duoc 95 mg hop chét néu & d& muc
nay & dang dAu mau vang bang cach st dung 2-clo-4-nitrophenyl dimetylcarbamat (120

mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.

(Budc 3) Téng hop hop chét ctia vi du 29
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Thue hién theo (Buéc 3) trong vi du 4, thu dugc 4,27 mg hop chit néu & d& muc
nay & dang chét rin mau tring bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2-clophenyl
dimetylcarbamat (10 mg) thu duoc tir (Budce 2).

Vi du 30: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2-metylphenyl dimetylcarbamat

(Buéc 1) Téng hop hop chét cta vi du 30

Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (10 mg) duoc tdng hop trong Vi du tham chiéu 3 bang cach
bd sung DMF (0,2 mL), 4-amino-2-metylphenol (7 mg), va DIPEA (20 pL). Sau do,
cho HATU (18 mg) vao dung dich. Khudy hdn hop & nhiét do trong phong trong 1 gid,
va sau d6, tinh ché dung dich bing séc ky silica gel (clorofom/metanol), thu duoc 10 mg
hop chét dang rin mau tréng. K& tiép, cho kali cacbonat (10 mg) va axetonitril (250 pL)
vao hop chét thu duge (10 mg) d8 tao ra huyén phi. Sau d6, cho N,N-dimetylcarbamoyl
clorua (12 mg) vao. Khudy hdn hop & 60°C trong 3 gid, va sau do, cho clorofom va
nudce vao dé tach 16p hitu co. Lép hitu co duoce 1am khd trén natri sulfat khan, va dung
mdi duoc chung cét trong didu kién 4p sut giam. Tinh ché phan cin bing HPLC diéu
ché pha dao (nuéc/axetonitril (0,1% axit formic)), thu duoe 3,27 mg hop chit néu ¢ dé

muc ndy ¢ dang chat ran mau trang.

Vi du 31: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3-flophenyl dimetylcarbamat

(Bude 1) Tong hop hop chét ctia vi du 31

Thuc hién theo vi du 30, thu duge 2,47 mg hop chit néu & d& muc ndy & dang
chét rén mau tring bang cich st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-

1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-3-flophenol (7 mg).

Vi du 32: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,3-dimetylphenyl dimetylcarbamat
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(Buéc 1) Tong hop hop chit ciia vi du 32

Thuc hién theo vi du 30, thu dugc 2,67 mg hop chit néu & d& muc ndy & dang
chit rin mau tring bing cich st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2,3-dimetylphenol (7
mg).

Vi du 33: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamido)naphtalen-1-yl dimetylcarbamat
(Buéc 1) Tong hop hop chit cia vi du 33

Thuc hién theo vi du 30, thu dugc 2,60 mg hop chit néu & d& muc nay ¢ dang
chit rin mau tring bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-

1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-aminonaphtol (10 mg).

Vi du 34: Tbng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2-flophenyl dimetylcarbamat

(Bude 1) Téng hop hop chét ctia vi du 34

Thuc hién theo vi du 30, thu dugc 1,92 mg hop chit néu & d& muc nay & dang
chat rin mau tring bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-

1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2-flophenol (7 mg).

Vi du 35: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,3-diflophenyl dimetylcarbamat

(Bude 1) Tong hop hop chét cta vi dy 35

Thuc hién theo vi du 30, thu duoc 1,10 mg hop chit néu & d& muc nay ¢ dang
chit rin mau tring bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-

1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2,3-diflophenol (7 mg).

Vi du 36: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamido)-3-metoxyphenyl dimetylcarbamat
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(Buéc 1) Téng hop hop chit cta vi du 36

Thuc hién theo vi du 30, thu dugc 10,8 mg hop chit néu & d& muc ndy ¢ dang
chét rin mau tring bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (25 mg) va 4-amino-3-metoxyphenol (17
mg).

Vi du 37: Téng hop (R)-8-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamido)quinolin-5-yl dimetylcarbamat
(Budc 1) Tong hop 8-nitroquinolin-5-yl dimetylcarbamat

Cho kali cacbonat (220 mg) va axetonitril (2,6 mL) vao 8-nitroquinolin-5-ol (100
mg), va cho N,N-dimetylcarbamoyl clorua (113 mg) vao huyén phi. Khudy hdn hop &
60°C trong 2 gio, va sau do, cho etyl axetat va nugc vao dé tach 16p hitu co. Lép hitu
co duoc 1am khd trén natri sulfat khan, va dung moi dugc chung cét trong diéu kién ap
suét giam. Tinh ché phan cin bang séc ky silica gel (hexan/etyl axetat), thu dugc 110

mg hop chét néu ¢ dé muc ndy & dang chét rin mau vang.
(Budc 2) Tong hop 8-aminoquinolin-5-yl dimetylcarbamat

Thuc hién theo (Buédc 2) trong vi du 6, thu duge 90 mg hop chét néu & d& muc
nay & dang diu mau vang béang céach st dung 8-nitroquinolin-5-yl dimetylcarbamat (110

mg) thu duge tir (Budce 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Bude 3) Tong hop hop chét cua vi du 37

Thuc hién theo (Budce 3) trong vi du 4, thu duoc 5,37 mg hop chét néu & dé muc
nay ¢ dang chét rin mau tring bang cch st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 8-aminoquinolin-5-yl
dimetylcarbamat (10 mg) thu duoc tir (Budc 2). |

Vi du 38: Tbéng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,5-dimetylphenyl dimetylcarbamat

(Budc 1) Tong hop hop chét cta vi du 38

-08-



32587

Thue hién theo vi du 30, thu dugc 8,01 mg hop chét néu ¢ & muc ndy & dang
chét rin mau tring bing cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2,5-dimetylphenol (10
mg).

Vi du 39: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2,5-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 2-(2,5-dimetyl-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 1) trong vi du 4, thu duge 110 mg hop chit néu & d& muc
nay & dang dau mau vang bang cach sir dung axit 2-(2,5-dimetyl-4-nitrophenyl)axetic

(100 mg) thay cho axit 3-metyl-4-nitrophenylaxetic.
(Bude 2) Téng hop 2-(4-amino-2,5-dimetylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu duge 90 mg hop chit néu ¢ d& muc
nay & dang dau mau vang bang cach sit dung 2-(2,5-dimetyl-4-nitrophenyl)-N,N-
dimetylaxetamit (110 mg) thu dugc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Budc 3) Téng hop hop chit cta vi du 39

Thuec hién theo (Buége 3) trong vi du 4, thu dugc 4,50 mg hop chét néu & dé muc
nay & dang chit rin mau tring bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2,5-
dimetylphenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Budc 2).

Vi du 40: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Budce 1) Tong hop 2-(2-metoxy-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo phwong phép tdng hop duge mo té trong European Journal of
Medicinal Chemistry, 46 (1), 285-296; 2010, thu duoc 250 mg hop chit néu ¢ d& muc
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nay & dang diu mau vang bang cach sir dung 2-metoxy-4-nitrobenzaldehyt (300 mg)

thay cho 4-nitrobenzaldehyt.
(Bude 2) Tong hop 2-(4-amino-2-metoxyphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu dugce 185 mg hop chit néu & @& muc
ndy & dang dau mau vang bang cach st dung 2-(2-metoxy-4-nitrophenyl)-N,N-
dimetylaxetamit (250 mg) thu dugc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Tong hop hop chit coa vi du 40

Thuc hién theo (Budce 3) trong vi du 4, thu dugc 8,22 mg hop chit néu & dé muc
nay & dang chét rén mau tring bing cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-
metoxyphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Budc 2).

Vi du 41: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)quinolin-8-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop N,N-dimetyl-2-(8-nitroquinolin-5-yl)axetamit

Thuc hién theo (Budc 1) trong vi du 5, thu duge 150 mg hop chit néu & dé muc
nay & dang cht rin mau vang bang cach st dung axit 2-(quinolin-5-yl)axetic (220 mg)
thay cho axit 1-naphtylaxetic.

(Budc 2) Tong hop 2-(8-aminoquinolin-5-yl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu duge 110 mg hop chét néu & dé muc
ndy & dang dau mau vang bang cach st dung N,N-dimetyl-2-(8-nitroquinolin-5-
ylaxetamit (150 mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.

(Budc 3) Tong hop hop chét cua vi du 41
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Thuec hién theo (Bud6c 3) trong vi du 4, thu duge 12,8 mg hop chit néu & dé muc
nay & dang chét rén mau tring bang cach sit dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(8-aminoquinolin-5-
y1)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Buédc 2).

Vi du 42 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 2-(2-flo-4-nitrophenyl)-N,N-dimetylaxetamit

Thue hién theo phuong phap téng hop dwge md ta trong European Journal of
Medicinal Chemistry, 46 (1), 285-296; 2010, thu duoc 420 mg hop chit néu & d& muc
nay & dang diu mau vang bang cach sit dung 2-flo-4-nitrobenzaldehyt (550 mg) thay
cho 4-nitrobenzaldehyt.

(Budc 2) Tong hop 2-(4-amino-2-flophenyl)-N,N-dimetylaxetamit

Thuec hién theo (Buéc 2) trong vi du 6, thu duge 320 mg hop chit néu ¢ d& muc
ndy & dang ddu mau vang bang cach st dung 2-(2-flo-4-nitrophenyl)-N,N-
dimetylaxetamit (420 mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Téng hop hop chét ctia vi du 42

Thuc hién theo (Buéc 3) trong vi du 4, thu duge 8,3 mg hop chit néu & d& muc
nay & dang chét ran mau tring bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-2-
flophenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Budc 2).

Vi du 43: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,6-diflophenyl dimetylcarbamat

(Bude 1) Tong hop 2,6-diflo-4-nitrophenyl dimetylcarbamat
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Thuc hién theo (Budce 1) trong vi du 29, thu dugce 260 mg hop chét néu & dé muc
ndy & dang diu mau vang béng cach sir dung 2,6-diflo-4-nitrophenol (200 mg) thay cho
2-clo-4-nitrophenol.

(Buéc 2) Tong hop 4-amino-2,6-diflophenyl dimetylcarbamat

Thuec hién theo (Budc 2) trong vi du 6, thu duge 220 mg hop chét néu & d& muc
nay & dang ddu mau vang bang cach st dung 2,6-diflo-4-nitropheny! dimetylcarbamat

(260 mg) thu dugc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Buéc 3) Tong hop hop chét ctia vi du 43

Thuec hién theo (Budce 3) trong vi du 4, thu duoc 7,47 mg hop cht néu & d& muc
ndy & dang chit rdn mau nau bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2,6-
diflophenyl dimetylcarbamat (10 mg) thu duoc tir (Bude 2).

Vi du 44: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3,5-dimetylphenyl dimetylcarbamat

(Bu6c 1) Toéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-hydroxy-2,6-
dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Thuc hién theo (Budce 1) trong vi du 26, thu duge 30 mg hop chét néu & d& muc
ndy & dang chét rdn mau tréng bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (30 mg) va 4-amino-3,5-
dimetylphenol (25 mg).

(Budc 2) Tong hop hop chét ctia vi du 44

Thue hién theo (Budc 2) trong vi du 26, thu dugc 12 mg hop chét néu & dé muc
nay ¢ dang chét rin mau tring bang cach st dung (R)-1-(1-acryloylpiperidin-3-yl)-4-
amino-N-(4-hydroxy-2,6-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
(10 mg) thu duge tir (Budce 1) thay cho (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-
hydroxy-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.
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Vi du 45: Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,6-diclophenyl dimetylcarbamat

(Budec 1) Toéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3,5-diclo-4-
hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Thuc hién theo (Budce 1) trong vi du 26, thu duoc 20 mg hop chét néu & d& muc
ndy & dang chét rdn mau tring bang céch sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (30 mg) va 4-amino-2,6-
diclophenol (25 mg).

(Bude 2) Tong hop hop chét ctia vi du 45

Thuec hién theo (Budc 2) trong vi du 26, thu dugce 7,5 mg hop chét néu & @ muc
ndy & dang chit rdn mau tring bang céch st dung (R)-1-(1-acryloylpiperidin-3-yl)-4-
amino-N-(3,5-diclo-4-hydroxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (10
mg) thu duge tr (Budc 1) thay cho (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-
hydroxy-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.

Vi du 46 Téng hop (R)-4-(1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,6-dimetylphenyl dimetylcarbamat |

(Bude 1) Tong hop 2,6-dimetyl-4-nitrophenyl dimetylcarbamat

Thuec hién theo (Bude 1) trong vi du 29, thu duge 260 mg hop chét néu & d&& muc
nay & dang dau mau vang bang cach st dung 2,6-dimetyl-4-nitrophenol (200 mg) thay

cho 2-clo-4-nitrophenol.
(Budc 2) Téng hop 4-amino-2,6-dimetylphenyl dimetylcarbamat

Thuc hién theo (Budce 2) trong vi du 6, thu duge 210 mg hop chét néu & & muc
ndy & dang diu mau vang bang cach sit dung 2,6-dimetyl-4-nitrophenyl
dimetylcarbamat (260 mg) thu dugc tir (Budc 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.

(Bude 3) Tong hop hop chét cta vi du 46
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Thuc hién theo (Budc 3) trong vi du 4, thu dugce 13,2 mg hop chét néu & d& muc
ndy & dang chét rdn mau tring bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 4-amino-2,6-
dimetylphenyl dimetylcarbamat (10 mg) thu dugc tir (Budc 2).

Vi du 47: Tong hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-(dimetylamino)-4-
(2-(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bu6c 1) Téng hop 2-(3-flo-4-nitrophenyl)-N,N-dimetyl-2-axetamit

Thuc hién theo phuong phép tong hop duge mé ta trong European Journal of
Medicinal Chemistry, 46 (1), 285-296; 2010, thu dugc 300 mg hop chét néu & d& muc
ndy & dang diu mau vang bang cach sir dung 3-flo-4-nitrobenzaldehyt (500 mg) thay
cho 4-nitrobenzaldehyt.

(Bude 2) Tong hop 2-(4-amino-3-flophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 6, thu duge 240 mg hop chét néu ¢ dé muc
nay & dang diu mau vang bang céach st dung 2-(3-flo-4-nitrophenyl)-N,N-dimetyl-2-
axetamit (300 mg) thu dugc tt (Buge 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Buéc 3) Téng hop hop chét ctia vi du 47

Thuec hién theo (Budce 3) trong vi du 4, thu dugc 10,2 mg hop chit néu & d& muc
ndy & dang chét rin mau tréng bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
flophenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Budc 2).

Vi du 48: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-vinylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop N,N-dimetyl-2-(4-nitro-3-vinylphenyl)axetamit

Cho kali vinyltrifloborat (330 mg), phirc chét Pd-dppf (93 mg), DME (5,7 mL),
va dung dich natri cacbonat 2 M trong nudce (2,9 mL) vao 2-(3-bromo-4-nitrophenyl)-
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N,N-dimetylaxetamit (330 mg) thu dugc tir (Bude 1) trong vi du 17. Khudy hén hop &
80°C trong 12 gid, va sau do, cho etyl axetat va nudc vao dé tach 16p hitu co. Lép hitu
co dugc 1am kho trén natri sulfat khan, va dung méi duoc chung cét trong diéu kién ap
suét giam. Tinh ché phdn cin bing sic ky silica gel (hexan/etyl axetat), thu dugc 270

mg hop chit néu & dé muc nay & dang chét rin mau vang.
(Budc 2) Tong hop 2-(4-amino-3-vinylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu dugc 80 mg hop chét néu & @& muc
nay ¢ dang ddu mau vang bang cich st dung N,N-dimetyl-2-(4-nitro-3-
vinylphenyl)axetamit (100 mg) thu dugc tir (Budce 1) thay cho 2-(3-clo-4-nitrophenyl)-
N,N-dimetylaxetamit.

(Buéc 3) Téng hop hop chét cia vi du 48

Thuc hién theo (Budce 3) trong vi du 4, thu dugc 8,16 mg hop chét néu & dé muc
nay ¢ dang chét rén mau xanh luc bing cach sir dung axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
vinylphenyl)-N,N-dimetylaxetamit (10 mg) thu duge tir (Bude 2).

Vi du 49: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-etylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Budc 1) Tong hop 2-(4-amino-3-etylphenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budce 2) trong vi du 4, thu duge 80 mg hop chét néu & dé muc
nay ¢ dang diu mau vang bing cach sit dung N,N-dimetyl-2-(4-nitro-3-
vinylphenyl)axetamit (100 mg) thu dugc tir (Budc 1) trong vi du 48 thay cho 2-(3-metyl-
4-nitrophenyl)-N,N-dimetylaxetamit.

(Budc 2) Tong hop hop chét cua vi du 49

Thuc hién theo (Bude 3) trong vi du 4, thu duoc 11,0 mg hop chét néu & dé muc

nay ¢ dang chét rén mau vang bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
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4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
etylphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Bude 1).

Vi du 50 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)-3-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop axit 2-(3-clo-2-flo-4-nitrophenyl)axetic

Cho 14n lugt NMP (5,0 mL), natri hydrua (248 mg), va 2-clo-3,4-diflo-1-
nitrobenzen (500 mg) vao dietyl malonat (621 mg) & nhiét d¢ trong phong. Gia nhiét
dung dich dn 100°C, khudy trong 10 phut, va sau d6 lam lanh xudng nhiét do trong
phong, va cho etyl axetat va dung dich amoni clorua béo hoa trong nude vao dé tach 16p
hitu co. Rira 16p hitu co bang nuéce va nude mudi bdo hoa va sau d6 1am kho trén natri
sulfat khan, va chung cét dung moi ra béng 4p sut thap. Tinh ché phan can bang séc ky
silica gel (hexan/etyl axetat), thu duoc 1,00 g diu mau vang. K& tiép, cho metanol (5,0
mL) va dung dich natri hydroxit 5 M trong nuéc (2,5 mL) vao dau thu duogc, va gia nhiét
hén hop dén 70°C va khudy trong 1,5 gié. Lam lanh dung dich xudng nhiét do trong
phong, chung cit dung mdi ra bing 4p sudt thip, va cho dung dich axit clohydric 5 M
trong nude vao phan can. Thu gom chét rén két tia bang cach loc va 1am khd, thu dugc

366 mg hop chit néu & d& muc nay & dang chét rdn mau vang.
(Buée 2) Tong hop 2-(3-clo-2-flo-4-nitrophenyl)-N,N-dimetylaxetamit

Hoa tan axit 2-(3-clo-2-flo-4-nitrophenyl)axetic (366 mg) thu dugc tir (Budce 1)
bang cach bd sung DMF (7,85 mL), DIPEA (3,14 mL), va dung dich dimetylamin 2,0
M trong THF (3,14 mL). Sau d6, cho HATU (895 mg) vao dung dich. Khu4y hdn hop
& nhiét do trong phong trong 1 gid, va sau dé, cho etyl axetat va nudc vao dé tach 16p
hitu co. Rura 16p hitu co bing nuéc va nude mubi bdo hoa va sau d6 1am kho trén natri
sulfat khan, va chung c4t dung mdi ra bang 4p sudt thip. Tinh ché phin cn bang sic ky
silica gel (hexan/etyl axetat), thu dugc 366 mg hop chit néu & @ muc nay & dang chat

ran mau vang.

(Budc 3) Tbng hop 2-(4-amino-3-clo-2-flophenyl)-N,N-dimetylaxetamit

-106-



32587

Cho THF (1,5 mL) va nude (1,5 mL) vao 2-(3-clo-2-flo-4-nitrophenyl)-N,N-
dimetylaxetamit (150 mg) thu dugc tir (Budce 2), va sau d6, cho amoni clorua (150 mg)
va bot sit (150 mg) vao. Gia nhiét dung dich dén 70°C, khqu trong 2 giod, sau do 1e‘1m
lanh xudng nhiét do trong phong, va loc qua xelit dé loai bé sit. Dung méi trong dich
loc duoc chung cit ra bang 4p suét thip, va tinh ché phin cin thu dugc bing sic ky
silica gel (etyl axetat/metanol), thu dugc 120 mg hop chét néu & d& muc nay & dang chét

rin mau vang.
(Bude 4) Tong hop hop chét ciia vi du 50

Hoa tan axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic (10 mg) thu dugc tr Vi du tham chiéu 3 va 2-(4-amino-3-clo-
2-flophenyl)-N,N-dimetylaxetamit (30 mg) thu duogc tir (Budc 3) bing cach bd sung
DMSO (0,2 mL) va DIPEA (10 pL) vao. Sau d6, cho HATU (50 mg) vao dung dich.
Khudy hon hop & nhiét d trong phong trong 1 gid. Sau do, cho DMSO (1 mL) vao, va
tinh ché hén hop bang HPLC diéu ché pha dao (nuéc/axetonitril (0,1% axit formic)),

thu duoc 6,7 mg hop chit néu ¢ dé muc nay & dang chét rin mau tring.

Vi du 51: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-(furan-2-yl)phenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Téng hop 2-(3-(furan-2-yl)-4-nitrophenyl)N,N-dimetyl-axetamit

Cho axit 2-furylbonic (30 mg), phiic chét Pd-dppf (14 mg), DME (0,9 mL), va
dung dich natri cacbonat 2 M trong nuéc (0,45 mL) vao 2-(3-bromo-4-nitrophenyl)-
N,N-dimetylaxetamit (50 mg) thu dugc tir (Budc 1) trong vi du 17. Khudy hdn hop &
80°C trong 12 gid, va sau dd, cho etyl axetat va nudc vao dé tach 16p hitu co. Lép hitu
co duogc 1am kho trén natri sulfat khan, va dung méi dugc chung ct trong diéu kién 4p
sut giam. Tinh ché phin cin bang sic ky silica gel (hexan/etyl axetat), thu dugc 45 mg

hop chat néu & dé muc nay ¢ dang chat rin mau vang.

(Budce 2) Téng hop 2-(4-amino-3-(furan-2-yl)phenyl)-N,N-dimetylaxetamit
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Thuyc hién theo (Buédc 2) trong vi du 6, thu dugc 30 mg hop chét néu & d& muc
ndy & dang diu mau vang bang cach st dung 2-(3-(furan-2-yl)-4-nitrophenyl)-N,N-
dimetylaxetamit (45 mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Toéng hop hop chét cua vi du 51

Thuc hién theo (Budce 3) trong vi du 4, thu duge 8,09 mg hop chit néu & d&é& muc
nay & dang chét rin mau niu bing cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-(furan-2-
yl)phenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Budc 2).

Vi du 52: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-(furan-3-yl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Budc 1) Téng hop 2-(3-(furan-3-yl)-4-nitrophenyl)-N,N-dimetylaxetamit

Thuc hién theo (Bude 1) trong vi du 51, thu dugc 45 mg hop chét néu & dé muc
nay & dang dau mau vang bang céach st dung axit 3-furylbonic (30 mg) thay cho axit 2-
furylbonic.

(Bude 2) Tong hop 2-(4-amino-3-(furan-3-yl)phenyl)-N,N-dimetylaxetamit

Thuc hién theo (Budc 2) trong vi du 6, thu duge 30 mg hop chit néu & dé muc
ndy & dang ddu mau vang bang cach st dung 2-(3-(furan-3-yl)-4-nitrophenyl)-N,N-
dimetylaxetamit (45 mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Téng hop hop chét cta vi du 52

Thuc hién theo (Budc 3) trong vi du 4, thu dugc 4,23 mg hop chét néu & d& muc
ndy & dang chat rin mau tring bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-(furan-3-
yl)phenyl)-N,N-dimetylaxetamit (10 mg) thu duge tir (Bude 2).
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Vi du 53: Tong hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(7-(2-(dimetylamino)-
2-oxoetyl)benzo[d][1,3]dioxol-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop N,N-dimetyl-2-(7-nitrobenzo[d][1,3]dioxol-4-yl)axetamit

Cho diclometan (4,6 mL), cacbon tetrabromua (1,06 g), va triphenylphosphin
(1,55 g) vao 7-nitrobenzo[d][1,3]dioxol-4-carbaldehyt (180 mg), va khudy hdn hop &
nhiét d6 trong phong. Sau d6, loai bé dung méi bing thiét bi 1am bay hoi. Tinh ché phin
cdn bang séc ky silica gel (hexan/etyl axetat), thu dugc diu mau vang. K& tiép, cho dung
dich dimetylamin 50% trong nudc (5,0 mL) vao dau thu dugc, va gia nhiét hdn hop dén
50°C va khudy qua dém. Sau khi lam lanh dung dich xudng nhiét do trong phong, cho
etyl axetat va dung dich amoni clorua bdo hoa trong nudc vao dé tach 16p hitu co. Rﬁa
16p hitu co biang nudc va nuée mudi bo hoa va sau d6 1am khd trén natri sulfat khan,
va chung cét dung mbi ra bing 4p suét thip. Tinh ché phén cin bang séc ky silica gel

(hexan/etyl axetat), thu dugc 120 mg hop chit néu & d& muc nay & dang dau mau vang.
(Buéc 2) Tong hop 2-(7-aminobenzo[d][1,3]dioxol-4-y])-N,N-dimetylaxetamit

Thuc hién theo (Budc 3) trong vi du 1, thu duge 100 mg hop chét néu & dé muc
nay & dang ddu mau vang bing cich st dung N,N-dimetyl-2-(7-
nitrobenzo[d][1,3]dioxol-4-yl)axetamit (120 mg) thu duoc tir (Bude 1) thay cho 2-(2-

bromo-5-metyl-4-nitrophenyl)-N,N-dimetylaxetamit.
(Budc 3) Tdng hop hop chét ctia vi du 53

Thuec hién theo (Budc 4) trong vi du 1, hoa tan axit (R)-1-(1-acryloylpiperidin-3-
yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic =~ (10 ~mg) va  2-(7-
aminobenzo[d][1,3]dioxol-4-y])-N,N-dimetylaxetamit (20 mg) thu duoc tir (Budc 2)
bang cach bd sung DMSO (0,2 mL) v DIPEA (20 pL) vao. Sau d6, cho HATU (50 mg)

vao dung dich, thu duoc 6,38 mg hop chit néu & d& muc ndy & dang chét rin mau tréng.

Vi du 54: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Téng hop hop chét cta vi du 54
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Hoa tan axit (R)-1-(1-acryloylpyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic (10 mg) duoc tdng hop trong Vi du tham chiéu 5 bang cach bd sung 2-(4-
amino-3-clophenyl)-N,N-dimetylaxetamit (10 mg) thu duoc tir (Bude 2) trong vi du 6,
DMF (0,2 mL), va DIPEA (20 pL) vao. Sau d6, cho HATU (18 mg) vao dung dich.
Khu4y hdn hop & nhiét do trong phong trong 1 gid. Sau d6, cho DMSO (1 mL) vao, va
tinh ché hdn hop bing HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)),

thu duoc 2,8 mg hop chit néu & d& muc nay & dang chit rén mau tréng.

Vi du 55: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(3-clo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Buéc 1) Tong hop hop chit cta vi du 55

Thuec hién theo (Budce 1) trong vi du 54, thu duoc 3,33 mg hop chét néu & d& muc
ndy & dang chit rin mau tring bang cach sir dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic =~ (5 mg) va  2-(4-amino-2-clo-3-
metoxyphenyl)-N,N-dimetylaxetamit (5 mg) duoc tong hop trong (Buéc 3) trong vi du
11.

Vi du 56: Tong hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop hop chét ctia vi du 56

Thuc hién theo (Bude 1) trong vi du 54, thu duge 2,19 mg hop chét néu & d& muc
nay ¢ dang chit rin mau tring bang cach sir dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (5 mg) va 2-(4-amino-2-flo-3-metylphenyl)-
N,N-dimetylaxetamit (5 mg) dwoc tdng hop trong (Budc 3) trong vi du 12.

Vi du 57: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-3-flo-2-metoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-3-carboxamit

(Buée 1) Téng hop hop chit ctia vi du 57
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Thuc hién theo (Budce 1) trong vi du 54, thu duoc 4,25 mg hop chét néu & dé muc
ndy & dang chit rin mau nau bang cach sir dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic =~ (5 mg) va  2-(4-amino-2-flo-3-
metoxyphenyl)-N,N-dimetylaxetamit (5 mg) dugc tbng hop trong (Budc 3) trong vi du
14.

Vi du 58: Téng hop (R)-4-(1-(1-acryloylpyrolidin-3-yl)-4-amino-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamido)naphtalen-1-yl dimetylcarbamat
(Budc 1) Tong hop 4-nitronaphtalen-1-yl dimetylcarbamat

Thuc hién theo (Buéc 1) trong vi du 29, thu dugc hop chét néu & d& muc nay &

dang chét rdn mau vang béng céach sir dung 4-nitronaphtol thay cho 2-clo-4-nitrophenol.
(Budc 2) Tong hop 4-aminonaphtalen-1-yl dimetylcarbamat

Thuc hién theo (Budc 2) trong vi du 6, thu dugc hop chét néu & dé muc nay &
dang diu mau vang bang cach sir dung 4-nitronaphtalen-1-yl dimetylcarbamat thu dugc

tr (Budce 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Bude 3) Tong hop hop chét ctia vi du 58

Thuec hién theo (Buége 1) trong vi du 54, thu dugc 3,59 mg hop chit néu & d& muc
nay & dang chét rdn mau tréng bang cach str dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (7 mg) va 4-aminonaphtalen-1-yl
dimetylcarbamat (7 mg) duoc tdng hop trong (Budc 2) trong vi du 58.

Vi du 59: Tong hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2,3-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéce 1) Téng hop hop chét ctia vi du 59

Thuc hién theo (Budce 1) trong vi du 54, thu duoc 1,23 mg hop chét néu & dé muc
nay ¢ dang chét rén mau tring bang cach st dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (5 mg) va 2-(4-amino-2,3-dimetylphenyl)-
N,N-dimetylaxetamit (5 mg) dugc tdng hop trong (Budc 3) trong vi du 13.
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Vi du 60: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)-2-vinylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Téng hop hop chét ctia vi du 60

Thuc hién theo (Budce 1) trong vi du 54, thu dugc 2,82 mg hop chit néu & dé muc
ndy & dang chat rin mau niu bang cach st dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (5 mg) va 2-(4-amino-3-vinylphenyl)-N,N-
dimetylaxetamit (5 mg) duoc tng hop trong (Budc 2) trong vi du 48.

Vi du 61: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-
2-oxoetyl)naphtalen-1-y1)-1H-pyrazolo[3,4-d] pyrimidin-3-carboxamit

(Buéc 1) Tong hop hop chit ctia vi du 61

Thuc hién theo (Budc 1) trong vi du 54, thu duge 5,3 mg hop chét néu & dé muc
nay ¢ dang chit rin mau vang bang céach st dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (5 mg) va 2-(4-aminonaphtalen-1-yl)-N,N-
dimetylaxetamit (5 mg) dugc tdng hop trong (Budc 2) trong vi du 5.

Vi du 62: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(2-bromo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop hop chit ctia vi du 62

Thuc hién theo (Bude 1) trong vi du 54, thu duge 0,90 mg hop chit néu & d& muc
ndy & dang chit rdn mau nau bang cach st dung axit (R)-1-(1-acryloylpyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (5 mg) va 2-(4-amino-3-bromophenyl)-
N,N-dimetylaxetamit (5 mg) duoc tong hop trong (Budc 2) trong vi du 17. -

Vi du 63: Téng hop (R)-4-(1-(1-acryloylpyrolidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3-metylphenyl dimetylcarbamat

(Budc 1) Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-hydroxy-2-
metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
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Hoa tan (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxylic (10 mg) dwogc tong hop trong Vi du tham chiéu 5 bang cach bd sung DMF
(0,2 mL), 4-amino-3-metylphenol (5,8 mg), va DIPEA (20 uL) vao. Sau d6, cho HATU
(17 mg) vao dung dich. Khudy hdn hop & nhiét d¢ trong phong trong 1 gid, va sau do,
cho etyl axetat va nudc vao dé tach 16p hitu co. Lép hitu co duge 1am kho trén natri
sulfat khan, va dung méi dugc chung cét trong didu kién ap suét giam. Tinh ché phan
can bang sic ky silica gel (clorofom/metanol), thu dugc 13 mg hop chét néu ¢ d& muc

nay & dang dau khong mau.
(Budc 2) Téng hop hop chét ctia vi du 63

Cho kali cacbonat (10 mg) va axetonitril (250 pL) vao (R)-1-(1-
acryloylpyrolidin-3-yl)-4-amino-N-(4-hydroxy-2-metylphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit (13 mg) thu dugc tir (Bude 1) d8 tao ra huyén phti. Sau do,
cho N,N-dimetylcarbamoy! clorua (8 mg) vao. Khudy hdn hop & 60°C trong 3 gid, va
sau dé, cho clorofom va nudce vao dé tach 16p hitu co. Lép hitu co duge 1am kho trén
natri sulfat khan, va dung méi dwoc chung cét trong diéu kién 4p sudt giam. Tinh ché
phin cin bing HPLC diéu ché pha ddo (nuéc/axetonitril (0,1% axit formic)), thu dwoc

6,10 mg hop chét ndu ¢ dé muc nay & dang chét rin mau tring.

Vi du 64 Téng hop (R)-4-(1-(1-acryloylpyrolidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-2,3-dimetylphenyl dimetylcarbamat

(Buéc 1) Toéng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-hydroxy-2,3-
dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Thuc hién theo (Bude 1) trong vi du 63, thu dugc 10 mg hop chit néu ¢ dé muc
ndy ¢ dang chét rén mau tring bang céch st dung 4-amino-2,3-dimetylphenol thay cho

4-amino-3-metylphenol.
(Budc 2) Tong hop hop chét ctia vi du 64

Thue hién theo (Buée 2) trong vi du 63, thu duge 6,70 mg hop chit néu & dé muc
ndy & dang chét rin mau tring bing cach st dung (R)-1-(1-acryloylpyrolidin-3-yl)-4-
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amino-N-(4-hydroxy-2,3-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
(10 mg) thu dugc tir (Bude 1) thay cho (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(4-
hydroxy-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.

Vi du 65: Tbéng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)-3-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Téng hop hop chét ctia vi du 65

Hoa tan axit (R)-1-(1-acryloylpyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic (5,0 mg) thu dugce tir Vi du tham chiéu 5 va 2-(4-amino-3-clo-2-flophenyl)-
N,N-dimetylaxetamit (10 mg) thu duge tir (Budc 3) trong vi du 50 bing céch bd sung
DMSO (0,1 mL) va DIPEA (5 pL) vao. Sau d6, cho HATU (25 mg) vao dung dich.
Khuiy hdn hop & nhiét d6 trong phong trong 1 gid. Sau do, cho DMSO (1 mL) vao, va
tinh ché hdn hop bang HPLC didu ché pha dao (nuéc/axetonitril (0,1% axit formic)),

thu dugc 3,41 mg hop chit néu & dé muc nay & dang chit rén mau tring.

Vi du 66: Téng hop (R,E)-4-(4-amino-1-(1-(4-dimetylamino)but-2-enoyl)piperidin-3-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamido)naphtalen-1-yl dimetylcarbamat

(Bude 1) Tong hop (R)-tert-butyl 3-(4-amino-3((4-((dimetylcarbamoyl)oxy)naphtalen-
1-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat

Hoa tan axit (R)-4-amino-1-(1-(tert-butyloxycacbonyl)piperidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic (20 mg) duoc tong hop trong Vi du tham chidu
2 bing cach bd sung 4-aminonaphtalen-1-dimetylcarbamat (20 mg) dwgc tdng hop trong
(Buéc 2) trong vi du 58, DMF (0,2 mL), va DIPEA (35 uL) vao. Sau d6, cho HATU
(32 mg) vao dung dich, va khudy hdn hop & nhiét do trong phong trong 1 gid. Cho etyl
axetat va nuée vao dé tach 16p hitu co. Lép hitu co duge 1am khé trén natri sulfat khan,
va dung méi dugc chung cht trong didu kién 4p sudt giam. Tinh ché phan can bang sic
ky silica gel (clorofom/metanol), thu dugc 20 mg hop chit néu & @ muc ndy & dang dau

khong mau.

(Budc 2) Téng hop hop chét ctia vi du 66
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Cho dung dich axit clohydric 4 M trong 1,4-dioxan (0,3 mL) vao (R)-tert-butyl
3-(4-amino-3((4-((dimetylcarbamoyl)oxy)naphtalen-1-yl)carbamoyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat (20 mg) thu dugc tix (Bude 1), va
khudy hdn hop & nhiét d6 trong phong trong 1 gid. Chung cAt dung méi hitu co ra bang
4p suit thip, va sau d6, hoa tan phin cin bing cach bd sung axit trans-4-
dimetylaminocrotonic (5 mg), DMF (0,2 mL), va DIPEA (20 uL) vao. Sau do, rcho
HATU (15 mg) vao dung dich, va khudy hdn hop & nhiét d trong phong trong 1 gid.
Cho DMSO (1,0 mL) vao dung dich, va tinh ché hdn hop bing HPLC diéu ché pha dao
(nudc/axetonitril (0,1% axit formic)), thu duoc 12,7 mg hop chét néu & @& muc nay &

dang chat ran mau trang.

Vi du 67: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clo-4-(2-
(dimetylamino)-2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit

Hoa tan axit (R)-1-(1-acryloylpyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic (5,0 mg) thu dugc tr Vi du tham chidu 5 va 2-(4-amino-2-clo-5-
metylphenyl)-N,N-dimetylaxetamit (10 mg) thu dugc tir (Bude 4) trong vi du 19 béang
cach bd sung DMSO (0,1 mL) va DIPEA (5 pL) vao. Sau d6, cho HATU (25 mg) vao
dung dich. Khuéy hdn hop & nhiét d trong phong trong 1 gid. Sau d6, cho DMSO (1
mL) vdo, va tinh ché hdn hop bing HPLC diu ché pha dao (nuéc/axetonitril (0,1% axit

formic)), thu dugc 5,08 mg hop chét néu & dé muc ndy & dang chét rin mau tréng.

Vi du 68: Téng hop (R)-4-(1-(1-acryloylpyrimidin-3-yl)-4-amino-1H-pyrazolo|[3,4-
d]pyrimidin-3-carboxamido)-3-metylphenyl metyl(phenyl)carbamat

(Bude 1) Téng hop 3-metyl-4-nitrophenyl metyl(phenyl)carbamat

Thuc hién theo (Bude 1) trong vi du 29, thu duoc 80 mg hop chét néu & d& muc
ndy & dang chit rin mau vang bang cach st dung 3-metyl-4-nitrophenol (50 mg) thay
cho 2-clo-4-nitrophenol va st dung N-metyl-N-phenylcarbamoyl clorua thay cho N,N-

dimetylcarbamoyl clorua.
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(Budc 2) Tdng hop 4-amino-3-metylphenyl metyl(phenyl)carbamat

Thuc hién theo (Budce 2) trong vi du 6, thu duge 50 mg hop chét néu & dé muc
ndy & dang diu mau vang bing cich sit dung 3-metyl-4-nitrophenyl
metyl(phenyl)carbamat (80 mg) thu duoc tir (Budc 1) thay cho 2-(3-010-4-nitropheny1)—
N,N-dimetylaxetamit.

(Bude 3) Tong hop hop chét ctia vi du 68

Thuc hién theo (Budc 3) trong vi du 4, thu dugc 3,58 mg hop chét néu & d& muc
nay & dang chit rdn mau tring bang céch sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (7,5 mg) va 4-amino-3-
metylphenyl metyl(phenyl)carbamat (7,5 mg) thu dugc tir (Budce 2).

Vi du 69: Téng hop (R)-4-(1-(1-acryloylpyrimidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3-metylphenyl pyrolidin-1-carboxylat

(Budce 1) Tong hop 3-metyl-4-nitrophenyl pyrolidin-1-carboxylat

Thuc hién theo (Bude 1) trong vi du 29, thu dugc 80 mg hop chat néu & ¢ muc
ndy & dang chét rin mau vang béng cach sir dung 3-metyl-4-nitrophenol (50 mg) thay
cho 2-clo-4-nitrophenol va sit dung axit 1-pyrolidincarboxylic clorua thay cho N,N-

dimetylcarbamoy] clorua.
(Buéc 2) Téng hop 4-amino-3-metylphenyl pyrolidin-1-carboxylat

Thuc hién theo (Budc 2) trong vi du 6, thu duge 50 mg hop chét néu & dé muc
ndy & dang ddu mau vang bang cach st dung 3-metyl-4-nitrophenyl pyrolidin-1-
carboxylat (80 mg) thu dugc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bude 3) Tong hop hop chat ctia vi du 69

Thue hién theo (Budc 3) trong vi du 4, thu dugc 3,66 mg hop chat néu & dé muc
nay ¢ dang chét rén mau tring bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
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4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (7,5 mg) va 4-amino-3-
metylphenyl pyrolidin-1-carboxylat (7,5 mg) thu dugc tir (Budce 2).

Vi du 70: Téng hop (R)-4-(1-(1-acryloylpyrimidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamido)-3-metylphenyl piperidin-1-carboxylat

(Bué6c 1) Tong hop 3-metyl-4-nitrophenyl piperidin-1-carboxylat

Thuc hién theo (Bude 1) trong vi du 29, thu dugc 70 mg hop chit néu & dé muc
ndy & dang chit rin mau vang bing cach st dung 3-metyl-4-nitrophenol (50 mg) thay
cho 2-clo-4-nitrophenol va st dung axit 1-piperidincarboxylic clorua thay cho N,N-

dimetylcarbamoyl clorua.
(Buéc 2) Tong hop 4-amino-3-metylphenyl pyrolidin-1-carboxylat

Thuc hién theo (Buéc 2) trong vi du 6, thu duge 50 mg hop chit néu & dé muc
ndy & dang dau mau vang bang cach st dung 3-metyl-4-nitrophenyl piperidin-1-
carboxylat (70 mg) thu duge tir (Budc 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Buéc 3) Tong hop hop chét cta vi du 70

Thuc hién theo (Budc 3) trong vi du 4, thu dugc 4,05 mg hop chét néu & dé muc
nay & dang chét rin mau tréng bang cach str dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (7,5 mg) va 4-amino-3-
metylphenyl pyrolidin-1-carboxylat (7,5 mg) thu duoc tir (Bude 2).

Vi du 71: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-metyl-4-(2-0x0-2-
(pyrolidin-1-yl)etyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Buéc 1) Tong hop 2-(3-metyl-4-nitrophenyl)-1-(pyrolidin-1-yl)etanon

Thuc hién theo (Budc 1) trong vi du 4, thu duge 55 mg hop chét néu & @& muc
nay & dang dau mau vang béng cach st dung pyrolidin thay cho dung dich dimetylamin

2,0 M trong THF.
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(Buéce 2) Téng hop 2-(4-amino-3-metylphenyl)-1-(pyrolidin-1-yl)etanon

Thuc hién theo (Budc 2) trong vi du 6, thu dugc 50 mg hop chit néu & d& muc
nay & dang diu mau vang bang cach sir dung 2-(3-metyl-4-nitrophenyl)-1-(pyrolidin-1-
yDetanon (55 mg) thu dugc tir (Budc 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Bué6c 3) Téng hop hop chit ctia vi du 71

Thuc hién theo (Buéc 3) trong vi du 4, thu duoc 3,49 mg hop chit néu & dé muc
ndy & dang chét rdn mau tring bang céach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
metylphenyl)-1-(pyrolidin-1-yl)etanon (10 mg) thu dugc tir (Bude 2).

Vi du 72 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-
metoxy(metyl)amino-2-oxoetyl)-2-metylphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit

(Bude 1) Tong hop N-metoxy-N-metyl-2-(3-metyl-4-nitrophenyl)axetamit

Thuc hién theo (Budc 1) trong vi du 4, thu duoc 55 mg hop chit néu & d& muc
ndy & dang diu mau vang bang cach st dung N-metoxy-N-metylamin thay cho dung

dich dimetylamin 2,0 M trong THF.
(Buéc 2) Tong hop 2-(4-amino-3-metylphenyl)-N-metoxy-N-metylaxetamit

Thuc hién theo (Buéc 2) trong vi du 6, thu dugc 50 mg hop chét néu ¢ d muc
nidy & dang ddu mau vang bang céch st dung N-metoxy-N-metyl-2-(3-metyl-4-
nitrophenyl)axetamit (55 mg) thu duoc tir (Budce 1) thay cho 2-(3-clo-4-nitrophenyl)-
N,N-dimetylaxetamit.

(Buéce 3) Téng hop hop chit ctia vi du 72

Thuec hién theo (Bude 3) trong vi du 4, thu duoc 4,43 mg hop chét néu & dé muc

ndy & dang chét rdn mau tréng bang cach sir dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
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4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
metylphenyl)-N-metoxy-N-metylaxetamit (10 mg) thu duoc tir (Budc 2).

Vi du 73: Téng hop (R)-1-(l-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(3-
hydroxyazetidin-1-yl)-2-oxoetyl)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit
(Bude 1) Tong hop 1-(3-hydroxyazetidin-1-yl)-2-(3-metyl-4-nitrophenyl)etanon

Thuc hién theo (Budce 1) trong vi du 4, thu dugce 55 mg hop chét néu & d& muc
niy & dang ddu mau vang bang cach st dung 3-hydroxyazetidin thay cho dung dich

dimetylamin 2,0 M trong THF.
(Buéc 2) Tdng hop 2-(4-amino-3-metylphenyl)-1-(3-hydroxyazetidin-1-yl)etanon

Thuc hién theo (Budce 2) trong vi du 6, thu duge 50 mg hop chét néu & d& muc
nay & dang diu mau vang bang cach st dung 1-(3-hydroxyazetidin-1-y1)-2-(3-metyl-4-
nitrophenyl)etanon (55 mg) thu duoc tir (Bude 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Buéc 3) Tong hop hop chit ctia vi du 73

Thuc hién theo (Budc 3) trong vi du 4, thu duoc 8,14 mg hop chit néu & dé muc
ndy & dang chat rin mau nau bing céach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 2-(4-amino-3-
metylphenyl)-1-(3-hydroxyazetidin-1-yl)etanon (10 mg) thu dugc tir (Bude 2).

Vi du 74: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(3,3-
dimetylureido)-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop 1,1-dimetyl-3-(3-metyl-4-nitrophenyl)ure

Hoa tan 3-metyl-4-nitroanilin (100 mg) bing cach bd sung DMF (3,3 mL) va
DIPEA (170 pL). Sau d6, cho diclometylen metylimini clorua (125 mg) vao dung dich.
Khudy hén hop & 50°C trong 3 gio, va sau d6, cho etyl axetat va nude vao dé tach 16p

hiru co. Lép hitu co duge 1am kho trén natri sulfat khan, va dung méi duoc chung cit
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trong didu kién 4p suit giam. Tinh ché phin cin bing sic ky silica gel
(clorofom/metanol), thu duoc 140 mg hop chit néu & d& muc nay ¢ dang diu khong

mau.
(Buéc 2) Tong hop 3-(4-amino-3-metylphenyl)-1,1-dimetylure

Thuc hién theo (Bude 2) trong vi du 6, thu dugc 120 mg hop chit néu & d& muc
nay & dang diu mau vang béang cach st dung 1,1-dimetyl-3-(3-metyl-4-nitrophenyl)ure

(140 mg) thu dugc tir (Budce 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-dimetylaxetamit.
(Buéc 3) Tdng hop hop chat clia vi du 74

Thuc hién theo (Budce 3) trong vi du 4, thu duge 6,50 mg hop chit néu & d& muc
nay & dang chit rdn mau nau bang céach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va 3-(4-amino-3-
metylphenyl)-1,1-dimetylure (10 mg) thu dugc tir (Bude 2).

Vi du 75: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-metyl-4-(pyrolidin-
1-carboxamido)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Téng hop N-(3-metyl-4-nitrophenyl)pyrolidin-1-carboxamit

Hoa tan 3-metyl-4-nitroanilin (30 mg) bang c4ch bb sung DMF (2,0 mL) va natri
hydrua (60%) (12 mg) vao. Sau d6, cho axit 1-pyrolidincarboxylic clorua (25 L) vao
dung dich. Khudy hdn hop & nhiét dd trong phong trong 30 phit, va sau dé, cho etyl
axetat va nude vao dé tach 16p hitu co. Lép hitu co dwoc 1am kho trén natri sulfat khan,
va dung moi dugc chung c4t trong didu kién ap sut giam. Tinh ché phin can bang sac
ky silica gel (clorofom/metanol), thu duoc 30 mg hop chét néu & d& muc nay & dang dau

khong mau.
(Bude 2) Téng hop N-(4-amino-3-metylphenyl)pyrolidin-1-carboxamit

Thuc hién theo (Budce 2) trong vi du 6, thu dugc 25 mg hop chét néu & dé muc
nay & dang diu mau vang biang cach st dung N-(3-metyl-4-nitrophenyl)pyrolidin-1-
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carboxamit (30 mg) thu duge tr (Budc 1) thay cho 2-(3-clo-4-nitrophenyl)-N,N-

dimetylaxetamit.
(Buéc 3) Tong hop hop chét cua vi du 75

Thuc hién theo (Buéc 3) trong vi du 4, thu dugc 6,53 mg hop chét néu & dé muc
nay & dang chét rin mau tring bang cach st dung axit (R)-1-(1-acryloylpiperidin-3-yl)-
4-amino-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic (10 mg) va N-(4-amino-3-
metylphenyl)pyrolidin-1-carboxamit (10 mg) thu dugc tir (Budc 2).

Vi du 76: Téng hop 1-((3R)-1-acryloyl-5-flopiperidin-3-yl)-4-amino-N-(2-clo-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Bude 1) Tong hop (2S,4R)-metyl 1-benzyl-4-(benzyloxy)pyrolidin-2-carboxylat

Cho (2S,4R)-metyl 4-(benzyloxy)pyrolidin-2-carboxylat hydroclorua (4,57 g)
vao dietyl ete (400 mL), va sau d6 cho trietylamin (2,98 g) vao trong didu kién 1am lanh
bing d4. Khudy hdn hop trong didu kién lam lanh bang d4 trong 30 phit. Sau d6, cho
benzyl bromua (5,04 g) va trietylamin (2,98 g) vao, va khudy hdn hop qua dém & nhiét
do trong phong. Loc huyén phi thu dugc, va sau do, rira dich loc bing nudc va nude
mudi bdo hoa, sau d6 1am kho trén natri sulfat khan, va loc. Sau khi c¢6 dic, tinh ché
phan cin thu dugce bing séc ky silica gel (hexan/etyl axetat), thu dugc 4,57 g hop chit

néu & d muc nay & dang dau khong mau.
(Budc 2) Tong hop ((2S,4R)-metyl 1-benzyl-4-(benzyloxy)pyrolidin-2-yl)metanol

Tao huyén phu lithi nhdém hydrua (1,99 g) trong THF (100 mL). Cho dung dich
(2S,4R)-metyl 1-benzyl-4-(benzyloxy)pyrolidin-2-carboxylat (11,4 g) trong THF (65
mL) vao huyén phi trong didu kién 1am lanh bing d4. Khudy hdn hop trong didu kién
lam lanh bang d4 trong 1 gid, va sau d6, cho natri sulfat decahydrat (20 g) vao. Khudy
hdn hop & nhiét d trong phong trong 3 giv. Sau dé, cho natri sulfat khan decahydrat
(20 g) vao, va khudy hdn hop qua dém & nhiét do trong phong. Cho thém natri sulfat
khan (20 g) vao, va khudy hdn hop trong 30 phut, sau d6 loc qua xelit, va co dac, thu
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dugc phin cin o dang diu mau vang. Tinh ché phan cin bing sic ky silica gel

(hexan/etyl axetat), thu dugc 9,16 g hop chat néu & d& muyc nay & dang diu khéng mau.
(Buéce 3) Tong hop (3R)-1-benzyl-3-(benzyloxy)-5-flopiperidin

Cho bis(2-metoxyetyl)amino luu huynh triflorua (6,95 g) vao dung dich ((2S,4R)-
metyl 1-benzyl-4-(benzyloxy)pyrolidin-2-yl)metanol (9,16 g) trong THR trong didu
kién lam lanh bing d4, va sau d6, khudy hén hop trong 1 gid. Sau do, khudy hén hop &
nhiét do trong phong trong 1,5 gi¢. Cho dung dich natri bicacbonat bdo hoa trong nuée
vao, sau d6 chiét bing etyl axetat. Sau d6, rira dich chiét bang nude mudi bio hoa, 1am
kho bang natri sulfat khan, loc, va ¢ dgc. Tinh ché phﬁn can thu dugc béng shc ky silica
gel (hexan/etyl axetat), thu duoc 6,08 g hop chit néu & d& muc nay & dang diu khong

mau.
(Budce 4) Téng hop (5R)-tert-butyl-3-flo-5-hydroxypiperidin-1-carboxylat

Hoa tan (3R)-1-benzyl-3-(benzyloxy)-5-flopiperidin (6,08 g) va di-tert-butyl
dicacbonat (4,88 g) trong etanol (120 mL). Sau d6, cho paladi hydroxit-cacbon hoat tinh
(900 mg) vao, va khudy hdn hop trong 2 ngay trong khi quyén hydro. Loc huyén phu
qua xelit va sau d6 c6 ddc, va tao huyén phi phin cn vi ria st dung hexan, thu duoc

3,98 g hop chét néu & dé muc ndy & dang chét rin khéng mau.
(Buéc 5) Tong hop (5S)-tert-butyl-3-flo-5-((4-nitrobenzoyl)oxy)piperidin-1-carboxylat

Hoa tan (5R)-tert-butyl-3-flo-5-hydroxypiperidin-1-carboxylat (1,0 g), axit 4-
nitrobenzoic (1,14 g), va triphenylphosphin (1,79 g) trong toluen (100 mL). Sau d6, cho
bis(2-metoxyetyl) azodicarboxylat (1,60 g) vao dung dich trong didu kién 1am lanh bing
d4. Khudy dung dich & nhiét d§ trong phong trong 3 ngay, sau do rira bang dung dich
natri bicacbonat bdo hoa trong nudc va nude mudi b3o hoa, sau d6 lam khd trén natri
sulfat khan, loc, va sau d6 c6 dac. Tinh ché phﬁn cin thu dugc bang sic ky silica gel
(hexan/etyl axetat), thu dugc 1,26 g hop chit néu & d& muc nay & dang chét rin khong

mau.

(Bude 6) Tong hop (5S)-tert-butyl-3-flo-5-hydroxypiperidin-1-carboxylat
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Hoa tan (5S)-tert-butyl-3-flo-5-((4-nitrobenzoyl)oxy)piperidin-1-carboxylat
(1,26 g) trong hdn hop THF (7 mL) va metanol (7 mL). Cho dung dich natri hydroxit 5
N trong nude (1,4 mL) vao dung dich. Khudy hdn hop & nhiét do trong phong trong 1,5
gio, va sau do, loai bdé dung moi hitu co bang 4p suét thip. Pha loing phén cin bang
dietyl ete, sau do rira bang nude, dung dich natri bicacbonat bio hoa trong nude, va nude
mudi bdo hoa, 1am kho trén natri sulfat khan, loc, va cd dic, thu dugc hop chit néu & dé

muc nay (0,69 g) & dang chét rén khong mau.

(Bude 7) Tong hop (3R)-tert-butyl-3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)-5-flopiperidin-1-carboxylat

Thu duoc hop chit néu & dé muc nay (0,33 g) & dang hop chit mau nau nhat bang
cach st dung (5S)-tert-butyl-3-flo-5-hydroxypiperidin-1-carboxylat (0,69 g) thay cho
(S)-N-Boc-3-piperidinol & (Budc 1) va (Budce 2) cua Vi du tham chiéu 1.

(Bude 8) Tong hop axit 4-amino-1-((3R)-1-(tert-butoxycacbonyl)-5-flopiperidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

Cho (3R)-tert-butyl-3-(4-amino-3-iodo-1H-pyrazolo[3,4-d|pyrimidin-1-y1)-5-
flopiperidin-1-carboxylat (0,300 g), trietylamin (0,32 g), va phic chat 1,1-
bis(diphenylphosphino)feroxen-paladi(II) diclorua-diclometan (0,052 g) vao metanol (5
mL), va khudy hén hop & 100°C trong 1 git & 4,5 atm (4,56 bar) trong cacbon monoxit,
va sau d6 ¢d dic. Tinh ché phan cin thu dugce bang séc ky silica gel (hexan/etyl axetat).
Hoa tan chét rin thu dugc trong metanol (5 mL). Cho dung dich natri hydroxit 5 N trong
nude (0,64 mL) vao dung dich, va sau do, khudy hén hop & nhiét d¢ trong phong trong
4 gid. Sau d6, cho dung dich axit clohydric 5 N trong nuée (0,65 mL) vao, sau d6 chiét
béng clorofom. Sau @6, 1am kho dich chiét trén natri sulfat khan, loc, va c6 déc, thu dugc

hop chit néu & d&& muc nay (0,21 g) & dang chét rdn khong mau.
(Bude 9) Téng hop hop chit ctia vi du 76

Hoa tan axit 4-amino-1-((3R)-1-(tert-butoxycacbonyl)-5-flopiperidin-3-y1)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic (35 mg), 2-(4-amino-3-clophenyl)-N,N-
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dimetylaxetamit (23 mg) thu dugc tir (Budc 2) trong vi du 6, va diisopropyletylamin (23
mg) trong DMF (1 mL). Cho HATU (52 mg) vao dung dich, va khudy hdn hop trong 2
ngay. Sau khi c6 déc, tinh ché phdn cin bang sic ky silica gel va sau d6 tinh ché bing
HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)). Hoa tan dau khéng mau
thu duoc trong metanol (2 mL). Cho dung dich axit clohydric 4 N trong dioxan (2 mL)
vao dung dich, va khudy hdn hop & nhiét @ trong phong trong 2 gid. Sau khi ¢ dc,
hoa tan chit rdn mau vang thu dwoc va diisopropyletylamin (0,039 g) trong clorofom (5
mL). Cho dung dich clorofom chira acryloyl clorua (5 mg) vao dung dich trong didu
kién 1am lanh bing d4, va khudy hdn hop trong 10 phut. Tinh ché dung dich bing sic
ky silica gel, c6 dac, va sau d6 tao huyén phi trong hexan/etyl axetat, va loc huyén phtt
va lam khd bang 4p suét thip, thu duoc hop chit néu & dé muc nay (25 mg) & dang chét

ran khong mau.

Vi du 77: Tbéng hop 1-((3R)-1-acryloyl-5-flopiperidin-3-yl)-4-amino-N-(4-(2-
(dimetylamino)-2-oxoetyl)-2,3-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit

Thuec hién theo (Budce 9) trong vi du 76, thu duoc hop chét néu & dé muc nay (21
mg) & dang chit rin khong mau bing cach st dung 2-(4-amino-2,3-dimetylphenyl)-
N,N-dimetylaxetamit (22 mg) duoc tdng hop trong (Bude 3) trong vi du 13 thay cho 2-
(4-amino-3-clophenyl)-N,N-dimetylaxetamit.

Vi du 78: Tdng hop 1-((3R,58)-1-acryloyl-5-metylpyrolidin-3-yl)-4-amino-N-(2-clo-4-
(2-dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

(Budc 1) Téng hop (2S,4R)-tert-butyl 4-(3-iodo-4-
((triphenylphosphoranyliden)amino)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
metylpyrolidin-1-carboxylat

Hoa tan tert-butyl (2S,4S)-4-hydroxy-2-metyl-pyrolidin-1-carboxylat (0,30 g),
triphenylphosphin, va 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin trong THF (7 mL).
Cho diisopropyl azodicarboxylat (0,443 mL) vao dung dich trong diéu kién lam lanh
bing d4. Khudy dung dich & nhiét d9 trong phong trong 2 gio, va sau do, cho thém THF
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(10 mL) vao. Sau khi khudy qua dém, cho thém triphenylphosphin (0,117 g) va
diisopropyl azodicarboxylat (0,089 mL) vao, va khudy tiép hdn hop trong 1 gid. Sau khi
c0 dic dung dich, tao huyén phu ph?m cdn trong etyl axetat, va loai bd cac chét khong
tan. Sau d6, c6 dic dich loc, va tinh ché phan cin bang sic ky silica gel (hexan/etyl
axetat), thu dugc hop chét néu & d muc nay (0,387 g) & dang chét v dinh hinh khong

mau.

(Buée 2) Téng hop (28,4R)-tert-butyl 4-(3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
metylpyrolidin-1-carboxylat

Hoa tan (2S,4R)-tert-butyl 4-(3-iodo-4-((triphenylphosphoranyliden)amino)-1H-
pyrazolo[3,4-d]pyrimidin-1-y1)-2-metylpyrolidin-1-carboxylat (0,37 g) duoc tdng hop
trong (Budc 1) trong axit trifloaxetic (5 mL), va khudy dung dich qua d&m. Sau khi ¢d
dac, cho clorofom va nudc vao phan cin, va sau d6, bazo hoa hdn hop bang natri
hydroxit 5 N, sau do chiét bing clorofom/metanol. Lam kho 16p hitu co thu duogc trén
natri sulfat khan, loc, va c6 dac. Hoa tan chét rin khong mau thu duge trong clorofom
(5 mL). Cho di-tert-butyl dicacbonat (0,126 g) vao dung dich, va khuéy hén hop & nhiét
dd trong phong trong 2 gio. Sau khi c6 dic, tinh ché phén cin bang sic ky silica gel
(clorofom/metanol), thu dugc hop cht néu & dé muc nay (0,23 g) & dang chét rin khong
mau.

(Budc 3) Tong hop axit 4-amino-1-((3R,5S)-1-(tert-butoxycacbonyl)-5-metylpyrolidin-

3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

Thuc hién theo (Buéc 8) trong vi du 76, thu dugc hop chét néu & d& muc nay
(0,138 g) & dang chét rdn mau nau bang c4ch st dung (2S,4R)-tert-butyl 4-(3-iodo-1H-
pyrazolo[3,4-d|pyrimidin-1-yl)-2-metylpyrolidin-1-carboxylat (0,23 g) thu duoc tir
(Budc 2) thay cho (3R)-tert-butyl-3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)-5-flopiperidin-1-carboxylat.

(Buéc 4) Tong hop hop chét ctia vi du 78
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Thuc hién theo (Buéc 9) trong vi du 76, thu duoc hop chit néu & d& muc nay (23
mg) & dang chét rin khong mau bing cach sir dung axit 4-amino-1-((3R,5S)-1-(tert-
butoxycacbonyl)-5-metylpyrolidin-3-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
(35 mg) va 2-(4-amino-3-clophenyl)-N,N-dimetylaxetamit (24 mg) thu dugc tir (Bude
2) trong vi du 6 thay cho axit 4-amino-1-((3R)-1-(tert-butoxycacbonyl)-5-flopiperidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic.

Vi du 79: Téng hop 1-((3R,5S)-1-acryloyl-5-metylpyrolidin-3-yl)-4-amino-N-(4-(2-
dimetylamino)-2-oxoetyl)-2,3-dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxamit

Thuec hién theo (Buéc 9) trong vi du 76, thu duoc hop chét néu & dé muc nay (36
mg) & dang chét ran khong mau bang cach sit dung axit 4-amino-1-((3R,5S)-1-(tert-
butoxycacbonyl)-5-metylpyrolidin-3-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
(35 mg) va 2-(4-amino-2,3-dimetylphenyl)-N,N-dimetylaxetamit (24 mg) dugc tong
hop trong (Buéc 3) trong vi duy 13 thay cho axit 4-amino-1-((3R)-1-(tert-
butoxycacbonyl)-5-flopiperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic.

Vi du so sanh 1: Toéng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Thu dugc hop chat néu & d muc ndy & dang chit rdn mau tréng bang cach tong

hop theo phuong phép trong Cong bd don qudc t& s6 WO 2015/022926.

Duéi day 1a danh séch céc hop chét ctia vi du tir 1 dén 79 va vi du so sanh 1.
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(*) Hop chét ctia vi du so sénh 1.

Bang b sung cho cac Bang tir 1 dén 10

NMR

Khoi
luong

1H-NMR (DMS0-D6) &: 1,53-1,67 (m, 1,0H), 1,93-2,03 (m, 1,0H),
2,15-2,52 (m, 5,0H), 2,85 (s, 3,0H), 3,03 (s, 3,0H), 3,14-3,89 (m,
2,0H), 3,78 (s, 2,0H), 4,00-4,87 (m, 3,0H), 5,58-5,71 (m, 1,0H),
6,00-6,17 (m, 1,0H), 6,68-6,92 (m, 1,0H), 7,20 (s, 1,0H), 7,68-7,76
(m, 1,0H), 8,15 (s, 1,0H), 8,27 (s, 1,0H), 8,48 (s, 1,0H), 10,02-10,22
(m, 1,0H).

569,2

1H NMR (400 MHz, CDCI3) Do chuyén dich 1,63-1,85 (m, 1H),
1,95-2,10 (m, 1H), 2,16-2,41 (m, 5H), 3,01 (s, 3H), 3,05 (s, 3H),
3,18-3,78 (m, 3H), 3,95-4,30 (m, 1H), 4,41-5,02 (m, 2H), 5,61-5,78
(m, 1H), 6,29 (dd, I=15,85, 7,07 Hz, 1H), 6,40-6,72 (m, 2H), 7,23 (s,
1H), 8,21-8,43 (m, 2H), 8,80 (br. d, J=8,00 Hz, 1H), 9,43 (s, 1H)

525,3

1H NMR (400 MHz, CDCI3) D§ chuyén dich 1,15-1,48 (m, 1H),
1,64-1,87 (m, 1H), 1,98-2,18 (m, 1H) 2,26-2,34 (m, 2H), 2,37 (s,
3H), 3,02 (s, 3H), 3,08 (s, 3H), 3,22-3,56 (m, 1H), 3,73 (s, 2H), 3,96-
4,63 (m, 1H), 4,78-5,04 (m, 1H), 5,60-5,84 (m, 1H), 6,23-6,73 (m,

525,3
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3H), 7,00-7,18 (m, 1H), 8,10-8,44 (m, 2H), 8,82 (br. d, J=11,00 Hz,
1H), 9,63 (s, 1H)

1HNMR (400 MHz, DMSO) B4 chuyén dich 1,58 (br. s., 1H), 1,95
(br. s., 1H), 212-2,25 (m, 4H), 2,29 (br. s., 1H), 2,81 (d, J=3,42 Hz,
3H), 2,99 (d, J=4,10 Hz, 3H), 3,63 (br. s., 2H), 4,09 (br. s., 1H), 4,50
(br. s.,1H), 4,70 (br. s., 1H), 5,68 (br. s., 1H), 6,00-6,12 (m, 1H), 6,82
(br. s., 1H), 7,03-7,14 (m, 2H), 7,37 (br. s., 1H), 8,06 (br. s., 1H),
8,24 (br. s., 1H), 8,53 (br. s., 1H), 10,01 (br. s., 1H)

491,3

TH NMR (400 MHz, DMSO-d6) D3 chuyén dich 1,59 (br. s., 1H),
1,96 (br. s., 1H), 2,21 (br. s., 1H), 2,38 (br. s., 1H), 2,50 (s, 1H), 2,85
(s, 3H), 3,02 (s., 3H), 3,83 (br. s., 1H), 4,06 (br. s., 2H), 4,15 (s, 3H),
426 (br. s., 1H), 4,77 (br. s., 1H), 5,58- 5,70 (m, 1H), 6,09 (d,
J=16,40 Hz, 1H), 6,61-6,94 (m, 1H), 7,35 (d, J=7,52 Hz, 1H), 7,54
(d, J=8,88 Hz, 3H), 7,83-7,99 (m, 2H), 8,04 (br. s., 1H), 8,25 (s, 1H),
8,50 (br. s., 1H), 10,42-10,80 (m, 1H)

5273

TH NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,53-1,70 (m, 1H),
1,92-2,03 (m, 1H), 2,14-2,37 (m, 2H), 2,84 (s, 3H), 3,03 (s, 3H),
3,18-3,40 (m, 1H), 3,68-3,80 (m, 1H), 3,74 (s, 2H), 4,02-4,57 (m,
2H), 4,69-4,81 (m, 1H), 5,56-5,71 (m, 1H), 6,03-6,14 (m, 1H), 6,66-
6,93 (m, 1H), 7,22-7,27 (m, 1H), 7,38-7,46 (m, 1H), 7,74-7,82 (m,
1H), 8,19 (br s, 1H), 8,28 (s, 1H), 8,42 (br s, 1H), 10,13 (br s, 1H)

511,2

IHNMR (400 MHz, DMSO) b6 chuyén dich 1,60 (br. s., 1H), 1,95
(br. s., 1H), 218 (br. s., 1H), 2,27 (d, J=14,35 Hz, 1H), 2,81 (s, 3H),
2,99 (s, 3H), 3,66 (s, 2H), 3,79 (br. s., 1H), 3,87 (s, 3H), 3,99 (d,
J=7,52 Hz, 1H), 4,13-4,48 (m, 1H), 4,73 (br. s., 1H), 5,48-5,69 (m,
1H), 5,98-6,10 (m, 1H), 6,57-6,87 (m, 2H), 6,97 (s, 1H), 8,01 (d,
J=8,20 Hz, 1H), 8,15 (br. s., 1H), 8,26 (s, 1H), 8,48 (br. s., 1H), 9,61
(br.s., 1H)

507,3

IH NMR (400 MHz, DMSO-d6) Do chuyén dich 2,15 (br. s., 1H),
2,37-2,55 (m, 1H), 2,73 (br. s., 1H), 3,40 (s, 3H), 3,62 (s, 3H), 4,32
(s, 3H), 4,64 (br. s., 2H), 4,70-5,16 (m, 2H), 5,18-5,44 (m, 1H), 6,27
(br. s., 1H), 6,66 (br. s., 1H), 7,41 (br. s., 1H), 7,84 (d, J=8,20 Hz,
1H), 8,29 (d, J=8,88 Hz, 1H), 8,53 (br. s., 1H), 8,67-8,77 (m, 2H),
8,83 (s, 1H), 8,97 (br. s., 1H), 10,79-11,13 (m, 1H)

510,3

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,25 (d, J=6,15 Hz,
1H), 1,55-1,74 (m, 1H), 1,99 (s, 1H), 2,22 (m, 1H), 2,28 (br. s., 1H),
2,83-2,90 (m, 3H), 3,09 (s, 3H), 3,39-3,59 (m, 1H), 3,79 (s, 2H), 3,92
(s, 3H), 3,96-4,10 (m, 1H), 4,15-4,53 (m, 1H), 4,71-4,89 (m, 1H),
5,51-5,76 (m, 1H), 6,08 (br. s., 1H), 6,59-6,99 (m, 1H), 7,10 (s, 1H),
8,20 (s, 2H), 8,30 (s, 1H), 8,40 (br. s., 1H), 9,67 (br. 5., 1H)

541,3

10

1H NMR (400 MHz, DMSO-d6) Chuyén dich: 1,54-1,69 (m, 1H),
1,91-2,05 (m, 1H), 2,13-2,42 (m, 2H), 2,22 (s, 3H), 2,85 (s, 3H),
3,00-3,27 (m, 2H), 3,06 (s, 3H), 3,29-3,82 (m, 2H), 3,69 (s, 2H),
4,00-4,61 (m, 2H), 4,67-4,85 (m, 1H), 5,54-5,73 (m, 1H), 6,03-6,16
(m, 1H), 6,66-6,91 (m, 1H), 7,14 (d, J = 8,0 Hz, 1H), 7,34-7,41 (m,
1H), 8,16 (br s, 1H), 8,27 (s, 1H), 8,49 (br s, 1H), 10,00-10,10 (m,
1H)

509,3
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11

1H NMR (400 MHz, DMSO-d6) B chuyén dich 1,62 (br. s., 1H),
2,02 (br. s., 1H), 2,21 (br. s., 1H), 2,29 (m, 1H), 2,84 (s, 3H), 3,06 (s,
3H), 3,79 (s, 2H), 3,86 (s, 3H), 4,03 (br. s., 1H), 4,19 (br. s., 1H),
4,49 (d, J=11,62 Hz, 1H), 4,76 (br. s., 1H), 5,45-5,72 (m, 1H), 5,97-
6,12 (m, 1H), 6,54-6,89 (m, 1H), 7,11 (d, J=8,20 Hz, 1H), 7,97 (d,
J=8,20 Hz, 1H), 8,20 (br. s., 1H), 8,28 (s, 1H), 8,37 (br. s., 1H), 9,81
(br. s., 1H)

541,3

12

1H NMR (400 MHz, DMSO-d6) Dj chuyén dich 1,59 (br. s., 1H),
1,94 (br. s., 1H), 2,12 (s, 3H), 2,18 (br. s., 1H), 2,30 (br. 5., 1H), 2,83
(s, 3H), 3,05 (s, 3H), 3,10-3,25 (m, 1H), 3,70 (s, 2H), 4.05 (d,
J=15,03 Hz, 1H), 3,78 (br. 5., 1H), 4,13-4,30 (m, 1H), 4,55 (d,
J=11,62 Hz, 1H), 4,74 (br. 5., 1H), 5,54-5,72 (m, 1H), 6,02-6,14 (m,
1H), 6,84 (br. s., 1H), 7,05-7,12 (m, 1H), 7,20 (br. s., 1H), 8,09 (br.
s., 1H), 8,25 (s, 1H), 8,48 (br. s., 1H), 10,12-10,28 (m, 1H)

509,3

13

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,52-1,69 (m, 1H),
1,92-2,03 (m, 1H), 2,06-2,41 (m, 2H), 2,10 (s, 3H), 2,13 (s, 3H), 2,85
(s, 3H), 2,99-3,24 (m, 1H), 3,05 (s, 3H), 3,29-3,85 (m, 1H), 3,33 (s,
2H), 3,99-4,58 (m, 2H), 4,67-4,81 (m, 1H), 5,58-5,73 (m, 1H), 6,05-
6,15 (m, 1H), 6,71-6,96 (m, 1H), 6,95 (d, J = 8,0 Hz, 1H), 7,10-7,15
(m, 1H), 8,09 (br s, 1H), 8,26 (s, 1H), 8,60 (br s, 1H), 10,11-10,24
(m, 1H).

505,3

14

1H NMR (400 MHz, DMSO-d6) B chuyén dich 1,62 (br. s., 1H),
2,02 (br. s., 1H), 2,21 (br. s., 1H), 2,27 (br. s., 1H), 2,83 (s, 3H), 3,05
(s, 3H), 3,71 (s, 2H), 3,78 (m., 1H), 3,94 (s., 3H), 4,04 (d, J=19,82
Hz, 2H), 4,17 (br. s., 1H), 4,45 (br. s., 1H), 4,52-4,56 (m, 1H), 4,52-
4,57 (m, 1H), 4,71-4,87 (m, 1H), 5,38-5,77 (m, 1H), 5,98-6,11 (m,
1H), 6,51-6,90 (m, 1H), 6,98 (t, J=7,86 Hz, 1H), 7,77 (d, J=8,20 Hz,
1H), 8,18 (br. s., 1H), 8,27 (s, 1H), 8,40 (br. s., 1H), 9,80 (br. s., 1H)

525,3

15

1H NMR (400 MHz, DMSO) b6 chuyén dich 1,60 (br. s., 1H), 1,96
(br. s, 1H), 2,19 (br. s., 1H), 2,26 (br. s., 1H), 2,82 (s, 3H), 3,01 (s,
3H), 3,72 (s, 2H), 3,95-4,18 (m, 1H), 4,19-4,54 (m, 1H), 4,77 (br. s.,
1H), 5,52-5,70 (m, 1H), 6,01-6,12 (m, 1H), 6,81 (d, J=10,25 Hz, 1H),
7,12-7,21 (m, 3H), 7,87 (d, J=8,20 Hz, 1H), 8,16 (br. s., 1H), 8,27 (s,
1H), 8,39 (br. s., 1H), 9,87 (br. s., 1H)

543,3

16

1H NMR (400 MHz, DMSO) D¢ chuyén dich 1,60 (br. s., 1H), 1,96
(s, 1H), 2,19 (br. 5., 2H), 2,82 (s, 3H), 2,98-3,03 (m, 3H), 3,63-3,75
(m, 2H), 3,80 (br. s., 1H), 4,00 (d, ]=7,52 Hz, 1H), 4,12-4,52 (m,
1H), 4,70-4,88 (m, 1H), 5,49-5,73 (m, 1H), 5,83 (br. s., 1H), 5,94-
6,12 (m, 2H), 6,59-6,91 (m, 1H), 7,01 (d, J-8,20 Hz, 1H), 7,16 (s,
1H), 7,97 (br. s., 1H), 8,17 (br. s.,1H), 8,27 (s, 1H), 8,44 (br. 5., 1H),
9,73 (d, J=15,72 Hz, 1H)

525,3

17

1H NMR (400 MHz, DMSO0-d6) D6 chuyén dich 1,59 (br. s., 1H),
1,96 (br. s., 1H), 2,18 (br. s., 1H), 2,29 (br. 5., 1H), 2,81 (s, 3H), 3,01
(s, 4H), 3,13 (d, J=5,47 Hz, 1H), 3,70 (s, 3H), 4,02 (br. 5., 1H), 4,15
(br. s., 1H), 4,50 (d, ]=12,98 Hz, 1H), 4,74 (br. 5., 1H), 5,51-5,69 (m,
1H), 6,08 (d, J=15,72 Hz, 1H), 6,83 (br. s., 1H), 7,26 (d, J=8,20 Hz,
1H), 7,56 (s, 1H), 7,79 (br. s., 1H), 8,09-8,19 (m, 1H), 8,26 (s, 1H),

555,2
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8,38 (br. s., 1H), 10,05 (s, 1H)

18

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,51-1,74 (m, 1H),
1,98 (d, J=12,10 Hz, 1H), 2,12-2,38 (m, 2H), 2,78-2,92 (m, 3H), 3,03
(s, 3H), 3,74 (s, 3H), 3,98-4,56 (m, 2H), 4,75 (br. 5., 1H), 5,52-5,73
(m, 1H), 5,97-6,24 (m, 1H), 6,62-6,99 (m, 1H), 7,49 (d, ]=7,33 Hz,
1H), 7,80 (d, J=10,63 Hz, 1H), 8,17-8,39 (m, 3H), 10,11 (s, 1H)

529,3

19

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,07-1,37 (m, 1H),
1,47-1,69 (m, 1H), 1,88-2,03 (m, 1H), 2,11-2,30 (m, 5H), 2,83 (s,
3H), 3,05 (s, 3H), 3,74 (s, 3H), 3,94-4,58 (m, 3H), 4,64-4,86 (m, 1H),
5,50-5,74 (m, 1H), 5,89-6,21 (m, 1H), 6,57-6,90 (m, 1H), 7,18 (s,
1H), 7,56 (d, J=10,93 Hz, 1H), 8,12 (s, 1H), 8,25 (s, 1H), 8,45 (br. s.,
1H), 10,05 (d, J=38,30 Hz, 1H)

5253

20

Khoéng co6 dit liéu

545,2

21

Khong c¢6 dit liéu

479,3

22

1H-NMR (DMSO-D6) 8: 0,56-0,71 (m, 2,0H), 0,91-1,05 (m, 2,0H),
1,54-1,71 (m, 1,0H), 1,90-2,06 (m, 2,0H), 2,16-2,34 (m, 2,0H), 2,82
(s, 3,0H), 3,00 (s, 3,0H), 3,14-3,84 (m, 2,0H), 3,65 (s, 2,0H), 4,00-
4,91 (m, 3,0H), 3,56-5,71 (m, 1,0H), 5,96-6,18 (m, 1,0H), 6,62-6,91
(m, 1,0H), 7,00 (s, 1,0H), 7,06-7,12 (m, 1,0H), 7,74-7,81 (m, 1,0H),
8,21 (s. 1,0H), 8,28 (s, 1,0H), 8,57 (s, 1,0H), 9,98-10,11 (m, 1,0H).

5173

23

1H-NMR (DMSO-D6) 8: 1,49-1,69 (m, 1,0H), 1,86-2,03 (m, 1,0H),
2,16-2,53 (m, 2,0H), 2,84-3,85 (m, 2,0H), 2,84 (s, 3,0H), 3,04 (s,
3,0H), 3,80 (s, 2,0H), 4,04-4,87 (m, 3,0H), 5,60-5,78 (m, 1,0H),
6,01-6,20 (m, 1,0H), 6,73-6,92 (m, 1,0H), 7,54-7,64 (m, 2,0H), 7,72
(s, 1,0H), 8,18 (s, 1,0H), 8,29 (s, 1,0H), 8,37 (s, 1,0H), 10,79 (s,
1,0H).

502,3

24

1 H-NMR (DMSO-D6) 8: 1,58-1,67 (m, 1,0H), 1,93-2,04 (m, 1,0H),
2,12-2,46 (m, 5,0H), 2,85 (s, 3,0H), 2,96-3,81 (m, 2,0H), 3,09 (s,
3,0H), 3,89 (s, 2,0H), 4,06-4,80 (m, 3,0H), 5,56-5,74 (m, 1,0H),
6,04-6,16 (m, 1,0H), 6,67-6,94 (m, 1,0H), 7,36(s, 1,0H), 7,85-7,91
(m, 1,0H), 8,16 (s, 1,0H), 8,27 (s, 1,0H), 8,46 (s, 1,0H), 10,15-10,38
(m, 1,0HD).

516,3

25

1H-NMR (DMSO-D6) 8: 1,56-1,63 (m, 1,0H), 1,92-1,96 (m, 1,0H),
2,14-2,36 (m, 2,0H), 2,82 (s, 3,0H), 22,88-3,75 (m, 2,0H), 3,02 (s,
3,0H), 3,72 (s, 2,0H), 4,00-4,80 (m, 3,0H), 5,54-5,74 (m, 1,0H),
6,01-6,14 (m, 1,0H), 6,70-6,88 (m, 1,0H), 7,07 (dd, J = 8,2, 1,3 Hz,
1,0H), 7,16 (dd, T= 11,7, 1,3 Hz, 1,0H), 7,53-7,60 (m, 1,0H), 8,12 (s,
1,0H), 8,26 (s, 1,0H), 8,43 (s, 1,0H), 10,20-10,15 (m, 1,0H).

495,3

26

1H NMR (400 MHz, DMSO-d6) B chuyén dich 0,03 (br. s., 1H),
1,57 (br. s., 1H), 1,96 (br. s., 1H), 2,22 (br. s., 3H), 2,26-2,29 (m,
1H), 2,88 (br. s., 3H), 3,01 (br. s., 3H), 3,78 (br. s., 1H), 4,03 (br. s.,
1H), 4,14 (br. s., 1H), 4,21 (br. s., 1H), 4,50 (br. s., 1H), 4,73 (br. s.,
1H), 5,52-5,73 (m, 1H), 5,58 (br. s., 1H), 5,68 (br. s., 1H), 5,97-6,15
(m, 1H), 6,06 (s, 1H), 6,10 (s, 1H), 6,64-6,89 (m, 1H), 6,69 (br. s.,
1H), 6,83 (br. s., 1H), 6,96 (br. s., 1H), 7,03 (br. s., 1H), 7,40 (br. s.,
1H), 8,06 (br. s., 1H), 8,24 (br. s., 1H), 8,51 (br. s., 1H), 9,98- 10,14
(m, 1H), 10,01 (br. s., 1H), 10,09 (br. s., 1H)

493,3
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27

1H NMR (400 MHz, DMSO-d6) D% chuyén dich 1,59 (br. s., 1H),
1,94 (br. s., 1H), 2,18 (br. s., 1H), 2,29 (br. s., 1H), 2,89 (s, 3H), 3,02
(s, 3H), 3,74 (br. s., 1H), 4,04 (br. s., 1H), 4,54 (br. s., 1H), 4,74 (br.
s., 1H), 5,53-5,70 (m, 1H), 6,08 (d, J=14,35 Hz, 1H), 6,62-6,88 (m,
1H), 7,17 (dd, J=8,54, 2,39 Hz, 1H), 7,42 (d, J=2,73 Hz, 1H), 7,79 (d,
J=8,88 Hz, 1H), 8,13 (br. s., 1H), 8,26 (s, 1H), 8,38 (br. s., 1H),
10,16 (br. s., 1H)

5132

28

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,59 (br. s., 1H),

1,90 (br. s., 1H), 2,15 (br. s., 1H), 2,29 (br. s., 1H), 2,81 (d, J=4,10

Hz, 3H), 2,99 (d, J=4,10 Hz, 4H), 3,64 (br. s., 2H), 3,82 (br. s., 1H),
3,96-4,14 (m, 1H), 4,14-4,59 (m, 1H), 4,63-4,86 (m, 1H), 5,53-5,79
(m, 1H), 6,09 (br. s., 1H), 6,65-6,92 (m, 1H), 7,21 (br. s., 2H), 7,71

(br. s., 2H), 8,10 (br. s., 1H), 8,22 (d, J=15,03 Hz, 1H), 8,49 (br. s.,

1H), 10,09-10,38 (m, 1H)

47173

29

1H NMR (400 MHz, DMSO-d6) D chuyén dich 1,57 (br. s., 1H),
1,90 (br. s., 1H), 2,15 (br. s., 1H), 2,29 (br. s., 1H), 2,90 (br. s., 3H),
3,05 (br. s., 4H), 3,79 (br. s., 1H), 4,06 (br. s., 1H), 4,22 (br. s., 1H),
4,53 (br. s., 1H), 4,70 (br. s., 1H), 5,55-5,71 (m, 1H), 6,09 (br. s.,
1H), 6,85 (br. s., 1H), 7,31 (br. s., 1H), 7,78 (d, J=6,83 Hz, 1H), 8,04
(br. s., 1H), 8,14 (br. s., 1H), 8,25 (br. s., 1H), 8,37 (br. s., 1H), 8,43
(br. s., 1H), 10,32-10,67 (m, 1H)

513,2

30

1H NMR (400 MHz, DMSO0-d6) Do chuyén dich 1,58 (br. s., 1H),
1,90 (br. ., 1H), 2,12 (br. s., 4H), 2,28 (br. 5., 1H), 2,89 (br. s., 3H),
3,05 (br. s., 3H), 3,75-3,91 (m, 1H), 3,97-4,26 (m, 2H), 4,42-4,58 (m,
1H), 4,63-4,85 (m, 1H), 5,51-5,78 (m, 1H), 6,09 (br. 5., 1H), 6,63-
6,93 (m, 1H), 7,05 (br. s., 1H), 7,61 (br. s., 1H), 7,69 (br. s., 1H),
8,11 (br. s., 1H), 8,24 (br. s., 1H), 8,36 (br. s., 1H), 8,47 (br. s., 1H),
10,03-10,46 (m, 1H)

493,3

31

1H NMR (400 MHz, DMSO-d6) B chuyén dich 1,58 (br. s., 1H),
1,91 (br. s., 1H), 2,16 (br. s., 1H), 2,30 (br. s., 1H), 2,89 (br. s., 4H),
3,02 (br. s., 3H), 3,72 (br. s., 1H), 4,07 (br. s., 1H), 4,25 (br. s., 1H),
4,55 (br. s., 1H), 4,73 (br. s., 1H), 5,56-5,71 (m, 1H), 6,11 (br. s.,
1H), 6,66-6,88 (m, 1H), 7,01 (d, J=6,15 Hz, 1H), 7,20 (d, J=8,88 Hz,
1H), 7,60 (br. s., 1H), 8,10 (br. s., 1H), 8,25 (br. s., 1H), 8,43 (br. s.,
1H), 10,26 (br. s., 1H)

497,3

32

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,57 (br. s., 1H),
1,94 (br. s., 1H), 2,05 (br. s., 3H), 2,12 (br. s., 4H), 2,30 (br. s., 1H),
2,89 (br. s., 3H), 3,06 (br. s., 3H), 3,76 (br. s., 1H), 4,02 (br. s., 1H),
4,18 (br. s., 1H), 4,53 (br. s., 1H), 4,74 (br. s., 1H), 5,51-5,70 (m,
1H), 6,07 (br. s., 1H), 6,63-6,86 (m, 1H), 6,91 (d, J=7,52 Hz, 1H),
7,19 (br. s., 1H), 8,05 (br. s., 1H), 8,24 (br. s., 1H), 8,54 (br. s., 1H),
10,08-10,25 (m, 1H)

507,3

33

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,60 (br. s., 1H),
1,96 (br. s., 1H), 2,21 (br. s., 1H), 2,96 (br. s., 3H), 3,14 (s, 3H),
3,76-3,91 (m, 1H), 3,97-4,39 (m, 2H), 4,49-4,64 (m, 1H), 4,75 (br. s.,
1H), 5,50-5,80 (m, 1H), 6,10 (d, J=16,40 Hz, 1H), 6,60-6,95 (m, 1H),
7,32 (d, J=7,52 Hz, 1H), 7,60 (br. s., 4H), 7,93 (br. s., 3H), 8,05 (br.

529,3
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s., 1H), 8,26 (br. 5., 11), 8,36 (br. s., 1H), 8,47 (br. s., 1H), 10,57-
10,83 (m, 1H)

34

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,57 (br. s., 1H),
1,90 (br. s., 1H), 2,15 (br. s., 1H), 2,29 (br. s., 1H), 2,89 (s, 3H), 3,03
(s, 4H), 3,81 (br. s., 1H), 4,05 (d, I=12,98 Hz, 1H), 4,12-4,27 (m,
1H), 4,54 (d, J=10,93 Hz, 1H), 4,70 (br. s., 1H), 5,55-5,71 (m, 1H),
6,10 (d, J=14,35Hz, 1H), 6,64-6,88 (m, 1H), 7,27 (, ]=8,54 Hz, 1H),
7,62 (d, 1=8,88 Hz, 1H), 7,85 (d, I=12,30 Hz, 1H), 8,14 (br. 5., 1H),
8,25 (s, 1H), 8,40 (d, J=16,40 Hz, 1H), 10,35-10,59 (m, 1H)

4973

35

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,58 (br. 5., 1H),
1,92 (br. 5., 1H), 2,17 (br. ., 1H), 2,30 (br. s., 1H), 2,50 (s, 2H), 2,91
(s, 4H), 3,05 (s, 4H), 3,71 (br. ., 1H), 4,05 (br. s., 1H), 4,22-4,64 (m,
2H), 4,71 (br. 5., 1H), 5,64 (d, J=17,77 Hz, 1H), 6,09 (d, J=17,77 Hz,
1H), 6,64-6,91 (m, 1H), 7,14-7,21 (m, 1H), 7,40 (br. s., 1H), 8,11 (br.
s., 1H), 8,25 (s, 1H), 8,41 (s, 1H), 10,33-10,67 (m, 1H)

5153

36

1H NMR (400 MHz, DMSO) D6 chuyén dich 1,21 (br. 5., 1H), 1,58
(m, 1H), 1,96 (br. s., 1H), 2,12-2,35 (m, 2H), 2,89 (s, 3H), 3,02 (s,
3H), 3,79 (br. 5., 1H), 3,84-3,90 (m, 3H), 3,99 (d, J=11,62 Hz, 11H),
4,45 (d, I=12,30 Hz, 0,5H), 4,19 (d, ]=12,98 Hz, 0,5H), 4,76 (br. s.,
1H), 5,65 (d, J=10,25 Hz, 1H), 5,99-6,10 (m, 1H), 6,58-6,88 (m, 2H),
6,92 (d, 1=2,73 Hz, 1H), 8,01 (d, ]=8,88 Hz, 1H), 8,15 (br. 5., 1H),
8,22-8.28 (m, 1H), 8,46 (br. s., 1H), 9,62 (br. s., 1H)

509,3

37

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,66 (br. s., 1H),
1,97-2,17 (m, 1H), 2,25 (br. s., 1H), 2,28-2,38 (m, 1H), 2,94 (s, 3H),
3,12-3,22 (m, 5H), 3,76-4,17 (m, 2H), 4,20-4,51 (m, 1H), 4,80 (br. s.,
1H), 5,51-5,61 (m, 1H), 6,04 (d, J=15,03 Hz, 1H), 6,61-6,88 (m, 1H),
7,44 (d, 1=8,88 Hz, 1H), 7,72 (dd, =8,54, 4,44 Hz, 1H), 8,24 (s, 1H),
8,29 (s, 1H), 8,37 (d, J=8,20 Hz, 1H), 8,50 (br. s., 1H), 8,72 (d,
1=8,88 Hz, 1H), 9,05 (d, J=3,42 Hz, 1H), 11,34 (br. 5., 1H)

530,3

38

1H NMR (400 MHz, DMSO0-d6) D6 chuyén dich 1,57 (br. s., 1H),
1,94 (br. 5., 1H), 2,08 (s, 3H), 2,18 (s, 4H), 2,29 (br. s., 1H), 2,89 (s,
3H), 3,05 (5, 3H), 3,77 (br. s., 1H), 3,97-4,35 (m, 2H), 4,52 (d,
J=10,93 Hz, 1H), 4,71 (br. s., 1H), 5,52-5,70 (m, 1H), 6,00-6,12 (m,
1H), 6,60-6,88 (m, 1H), 6,96 (s, 1H), 7,30 (br. 5., 1H), 8,06 (br. s.,
1H), 8,24 (s, 1H), 8,52 (br. s., 1H), 9,91-10,09 (m, 1H)

507,3

39

1H NMR (400 MHz, DMSO-d6) B chuyén dich 1,58 (br. s., 1H),
1,96 (br. s., 1H), 2,13 (s, 3H), 2,16 (s, 2H), 2,23 (s, 1H), 2,29 (br. s.,
1H), 2,83 (s, 3H), 3,02 (s, 3H), 3,61 (s, 2H), 3,77 (br. s., 1H), 3,97-
4,36 (m, 2H), 4,49 (br. s., 1H), 4,77 (br. s., 1H), 5,50-5,70 (m, 1H),
5,99-6,12 (m, 1H), 6,83 (s, 1H), 6,94 (s, 1H), 7,23 (br. s., 1H), 8,10
(br. s., 1H), 8,24 (s, 1H), 8,57 (br. s., 1H), 9,83-10,02 (m, 1H)

505,3

40

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,57 (br. s., 1H),
1,87 (d, J=19,13Hz, 1H), 2,15 (br. s., 1H), 2,29 (br. s., 1H), 2,80 (s,
3H), 2,98 (s, 3H), 3,76 (s, 3H), 3,84 (br. s., 1H), 3,99-4,30 (m, 3H),
4,51 (br. s., 1H), 4,70 (br. s., 1H), 5,56-5,71 (m, 1H), 6,10 (d,
J=13,67 Hz, 1H), 6,82 (d, J=8,88 Hz, 1H), 7,02-7,07 (m, J=8,20 Hz,
1H), 7,36-7,42 (m, J=8,20 Hz, 1H), 7,47 (br. 5., 1H), 8,08-8,19 (m,

507,3
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2H), 8,25 (s, 1H), 8,49 (br. 5., 1H), 10,06-10,30 (m, 1H)

41

1H NMR (400 MHz, DMSO-d6) P9 chuyén dich 1,66 (br. s., 1H),
2,00-2,17 (m, 1H), 2,25 (br. s., 1H), 2,29-2,44 (m, 1H), 2,83 (s, 3H),
3,09-3,17 (m, 3H), 3,33-3,55 (my 2H), 4,14 (s, 3H), 4,21-4,51 (m,
1H), 4,81 (br. s., 1H), 5,51-5,62 (m, 1H), 6,04 (d, J=16,40 Hz, 1H),
6,82 (d, J=10,93 Hz, 1H), 7,45 (d, ]=8,20 Hz, 1H), 7,66 (dd, J=8,88,
4,10 Hz, 1H), 8,24 (s, 1H), 8,29 (s, 1H), 8,43 (d, =8,88 Hz, 1H),
8,54 (br. s., 1H), 8,66 (d, J=8,20Hz, 1H), 8,99 (d, J=4,10 Hz, 1H),
11,46 (br. s., 1H)

5283

42

1HNMR (400 MHz, DMSO-d6) Do chuyén dich 1,56 (br. s., 1H),
1,84 (br. s., 1H), 2,14 (br. s., 1H), 2,29 (br. s., 1H), 2,81 (s, 3H), 3,02
(s, 3H), 3,66 (s, 2H), 3,82 (br. s., 1H), 4,09 (br. s., 2H), 4,44-4,56 (m,
1H), 4,60-4,85 (m, 1H), 5,49-5,75 (m, 1H), 6,10 (d, J=13,67 Hz, 1H),
6,60-6,95 (m, 1H), 7,22 (t, J=8,20 Hz, 1H), 7,55 (d, J=8,20 Hz, 1H),
7,69 (d, J=11,62 Hz, 1H), 8,11 (s, 1H), 8,25 (s, 1H), 8,40 (br. s., 1H),
10,26-10,57 (m, 1H)

495,3

43

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,58 (br. s., 1H),
1,91 (br. s., 1H), 2,16 (br. s., 1H), 2,21-2,44 (m, 1H), 2,92 (s, 3H),
3,06 (s, 3H), 3,79 (br. s., 1H), 4,07 (d, J=13,67 Hz, 1H), 4,24 (br. s.,
1H), 4,57 (d, J=12,98 Hz, 1H), 4,71 (br. s., 1H), 5,58-5,71 (m, 1H),
6,10 (d, J=15,03 Hz, 1H), 6,78-6,89 (m, 1H), 7,75 (d, J=9,57 Hz,
2H), 8,18 (br. s., 1H), 8,26 (br. s., 2H), 10,53-10,72 (m, 1H)

515,3

44

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,57 (br. s., 1H),
1,95 (br. 5., 1H), 2,15 (s, 7H), 2,30 (br. s., 1H), 2,88 (s, 3H), 3,01 (s,
3H), 3,78 (m., 2H), 4,04 (m., 2H), 4,17 (m., 2H), 4,51 (m, 1H), 4,71
(br. 5., 1H), 5,66 (br. s., 1H), 6,08 (d, J=15,72 Hz, 1H), 6,64-6,85 (m,
1H), 6,87 (s, 2H), 8,02 (br. s., 1H), 8,21 (d, J=17,08 Hz, 2H), 8,55
(br. s., 1H), 9,94-10,15 (m, 1H)

507,3

45

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,58 (br. s., 1H),
1,89 (d, J=10,93 Hz, 1H), 2,16 (br. s., 1H), 2,22-2,43 (m, 1H), 2,92
(s, 3H), 3,09 (s, 3H), 3,77 (br. s., 1H), 4,08 (br. s., 1H), 4,24 (br. s.,
1H), 4,54 (br. s., 1H), 4,70 (br. s., 1H), 5,54-5,71 (m, 1H), 6,04-6,14
(m, 1H), 6,59-6,96 (m, 1H), 8,05 (s, 2H), 8,16 (br. s., 1H), 8,26 (br.
s., 2H), 10,64 (br. s., 1H)

547,2

46

1H NMR (400 MHz, DMSO-d6) D¢ chuyén dich 1,57 (br. s., 1H),
1,87 (d, J=18,45 Hz, 1H), 2,09 (s, 7H), 2,19-2,41 (m, 1H), 2,90 (s,
3H), 3,08 (s, 3H), 3,76-3,89 (m, 1H), 4,06 (d, J=4,78 Hz, 3H), 4,17
(br. s., 1H), 4,43-4,61 (m, 1H), 4,64-4,87 (m, 1H), 5,68 (d, J=10,25
Hz, 1H), 6,11 (d, J=15,03 Hz, 1H), 6,63-6,95 (m, 1H), 7,52 (s, 2H),
8,12 (br. s., 1H), 8,25 (s, 1H), 8,48 (br. s., 1H), 10,04-10,27 (m, 1H)

507,3

47

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,56-1,81 (m, 1H),
2,08 (br. s., 1H), 2,24 (d, I=4,78 Hz, 2H), 2,69 (s, 6H), 2,84 (s, 3H),
3,02 (s, 3H), 3,67 (s, 2H), 3,95 (br. s., 2H), 4,08 (br. 5., 2H), 4,31-
4,50 (m, 1H), 4,71-4,96 (m, 1H), 5,40-5,75 (m, 1H), 5,89-6,15 (m,
1H), 6,47-6,93 (m, 1H), 7,00 (d, J=8,20 Hz, 1H), 7,17 (s, 1H), 8,12-
8,24 (m, 3H), 8,30 (s, 1H), 8,52 (br. s., 1H), 10,08 (br. s., 1H)

520,3

48

1H NMR (400 MHz, DMSO-d6) P§ chuyén dich 1,58 (br. s., 1H),

503,3

-142-




32587

1,93 (br. s, 1H), 2,17 (br. 5., 1H), 2,29 (br. s., 2H), 2,50 (s, 1H), 2,82
(s, 3H), 3,02 (s, 4H), 3,70 (s, 4H), 4,07 (q, J=5,01 Hz, 2H), 4,12-4,31
(m, 1H), 4,46-4,81 (m, 2H), 5,31 (d, J=11,62 Hz, 1H), 5,53-5,67 (m,
1H), 5,75 (d, J=17,08 Hz, 1H), 6,07 (br. 5., 1H), 6,80 (dd, J=17,43,
11,28 Hz, 2H), 7,16 (d, J=6,15 Hz, 1H), 7,33 (d, J=8,20 Hz, 1H),
7,50 (s, 1H), 8,04

49

1H NMR (400 MHz, DMS0-d6) P9 chuyén dich 1,11 (t, J=7,52 Hz,
3H), 1,58 (br. s., 1H), 1,94 (br. s., 1H), 2,17 (br. s., 1H), 2,29 (br. s.,
1H), 2,59 (q, I=7,52 Hz, 2H), 2,81 (s, 3H), 2,99 (s, 3H), 3,66 (s, 2H),

3,74-4,11 (m, 1H), 4,14-4,57 (m, 1H), 4,72 (br. s., 1H), 5,50-5,75 (m,

1H), 5,99-6,12 (m, 1H), 6,84 (br. s., 1H), 7,06 (d, =8,20 Hz, 1H),
7,13 (s, 1H), 7,35 (br. s., 1H), 7,98-8,12 (m, 1H), 8,24 (s, 1H), 8,52
(br. 5., 1H), 9,86-10,07 (m, 1H])

505,3

50

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,15-1,36 (m, 1H),
1,45-1,69 (m, 1H), 1,86-2,04 (m, 1H), 2,15-2,37 (m 2H), 2,81 (s,

3H), 3,05 (s, 3H), 3,78 (s, 2H), 3,94-4,61 (m, 3H), 4,64-4,88 (m, 1H),

5,54-5,75 (m, 1H), 5,97-6,17 (m, 1H), 6,60-6,93 (m, 1H), 7,26 (t,

J=7,93 Hz, 1H), 7,60 (d, J=8,25 Hz, 1H), 8,07-8,46 (m, 3H), 10,24 (s,

1H)

529,3

51

1H NMR (400 MHz, DMSO-d6) D chuyén dich 1,60 (br. s., 1H),
1,96 (br. s., 1H), 2,15-2,32 (m, 2H), 2,82 (s, 3H), 3,02 (s, 3H) 3,73
(s, 3H), 4,07 (br. s., 2H), 4,17 (br. s., 1H), 4,23-4,62 (m, 1H), 4,74
(br. s., 1H), 5,49-5,70 (m, 1H), 5,99-6,12 (m, 1H), 6,64 (br. s., 1H),
6,65-6,83 (m, 1H), 6,88 (d, J=2,73 Hz, 1H), 7,22 (d, J=8,20 Hz, 1H),
7,60 (s, 1H), 7,84 (s, 1H), 7,89 (br. s., 1H), 8,08-8,17 (m, 2H), 8,26
(s, 1H), 8,42 (br. s., 1H), 10,32 (d, J—12 98 Hz, 1H)

5433

52

1H NMR (400 MHz, DMSO-d6) B9 chuyén dich 1,57 (br. s., 1H),
1,94 (d, J=14,35 Hz, 1H), 2,08-2,28 (m, 2H), 2,82 (s, 3H), 3, 02 (s,
3H), 3,71 (s, 2H), 4,05 (br. s., 1H), 4,50 (d, J=11,62 Hz, 1H), 4,71
(br. s., 1H), 5,51-5,69 (m, 1H), 6,08 (d, J=17,08 Hz, 1H), 6,82 (s,
2H), 7,20 (d, J=8,20 Hz, 1H), 7,36 (s, 1H), 7,80 (br. s., 2H), 8,00 (s,
1H), 8,11 (br. s., 1H), 8,25 (s, 1H), 8,40 (br. s., 1H), 9, 92 (br. s., 1H)

5433

53

1H NMR (400 MHz, DMSO-d6) Do chuyén d1ch 1,08-1,35 (m, 1H),
1,49-1,71 (m, 1H), 1,86-2,02 (m, 1H), 2,08-2,38 (m, 2H), 2,81 (s,

3H), 3,01 (s, 3H), 3,60 (s, 2H), 3,68-4,61 (m, 3H), 4,64-4,90 (m, 1H),

5,58-5,81 (m, 1H), 6,01 (s, 2H), 6,09 (s, 1H), 6,68 (d, J=8,20 Hz,
1H), 6,71-6,89 (m, 1H), 6,97 (d, J=7,52 Hz, 1H), 8,02-8,15 (m, 1H),
8,24 (s, 1H), 8,46 (br. s., 1H), 10,10 (br. s., 1H)

5213

54

1H NMR (400 MHz, DMSO-d6) Bd chuyén dich 2,37-2,43 (m, 1H),
2,81 (s, 3H), 2,99 (s, 3H), 3,56-3,65 (m, 1H), 3,69 (s, 2H), 3,73-3,85
(m, 1H), 3,86-4,01 (m, 2H), 4,02-4,16 (m, 1H), 5,44-5,59 (m, 1H),
5,60-5,72 (m, 1), 6,07-6,19 (m, 1H), 6,50-6,70 (m, 1H), 7,16-7,26
(m, 1H), 7,36-7,44 (m, 1H), 7,82-7,95 (m, 1H, 8,09-8,20 (m, 1H),
8,23-8,28 (m, 1H), 8,30-8,43 (m, 1H), 9,88-10,10 (m, 1H)

4973

55

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 2,83 (s, 3H), 3,05
(s, 3H), 3,59-3,81 (m, 7H), 3,81-3,99 (m, 3H), 4,00-4,18 (m, 1H),
5,48-5,76 (m, 2H), 6,09-6,24 (m, 1H), 6,48-6,74 (m, 1H), 7,05-7,12

5273
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(m, 1H, 7,95-8,07 (m, 1H), 8,15-8,25 (m, 1H), 8,25-8,33 (m, 1H),
8,33-8,44 (m, 1H), 9,70-9,78 (m, 1H)

56

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 2,09 (s, 3H), 2,41
(br. s., 1H), 2,83 (s, 3H), 3,04 (s, 3H), 3,61 (br. ., 1H), 3,69 (s, 2H),

3,74-3,87 (m, 1H), 3,91 (br. s., 1H), 3,98-4,17 (m, 2H), 5,42-5,59 (m,

1H), 5,66 (dd, J=17,08, 10,25 Hz, 1H), 6,14 (d, J=16,40 Hz, 1H),
6,52-6,68 (m, 1H), 7,05-7,12 (m, 1H), 7,23 (t, J=7,86 Hz, 1H), 8,14
(br. 5., 1H), 8,27 (s, 1H), 8,53 (br. s., 1H), 10,18 (d, J=15,72 Hz, 1H)

495,3

57

1IH NMR (400 MHz, DMSO-d6) Do chuyén dich 2,39 (br. s., 1H),
2,82 (s, 3H), 3,04 (s, 3H), 3,70 (s, 2H), 3,75-3,96 (m, 6H), 402414
(m, 1H), 5,45-5,73 (m, 2H), 6,16 (dd, J=17,08, 8,20 Hz, 1H), 6,53-
6,71 (m, 1H), 6,97 (t, J=8,20 Hz, 1H), 7,82 (d, J=4,78 Hz, 1H), 8,21
(br. s., 1H), 8,29 (s, 1H), 8,42 (br. s., 1H), 9,74 (br. s., 1H)

511,2

58

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 2,50-2,67 (m, 2H),
2,96 (s, 3H), 3,14 (s, 3H), 3,63 (br. s., 1H), 3,80 (d, J=5,47 Hz, 1H),
3,86-4,04 (m, 2H), 4,04-4,20 (m, 2H), 5,51-5,71 (m, 2H), 6,11-6,19
(m, 1H), 6,56-6,70 (m, 1H), 7,33 (d, J=8,20 Hz, 1H), 7,57-7,66 (m,
3H), 7,91 (dd, J=6,15, 2,73 Hz, 2H), 8,07 (br. 5., 1H), 8,24-8,31 (m,
1H), 8,48 (br. 5., 1H), 10,68 (d, J=6,83 Hz, 1H)

515,3

59

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 2,11 (s, 3H), 2,12
(s, 3H), 2,35-2,70 (m, 2H), 2,86 (s, 3H), 3,05 (s, 3H), 3,47-4,25 (m,
4H), 3,71 (s, 2H), 5,48-5,61 (m, 1H), 5,62-5,75 (m, 1H), 6,11-6,19
(m, 1H), 6,52-6,72 (m, 1H), 6,96 (d, J=8,2 Hz, 1H), 7,12-7,22 (m,

1H), 8,08 (br. 5., 1H), 8,27 (s., 1H), 8,59 (br. s., 1H), 10,10-10,30 (m,

1H)

491,5

60

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 2,81 (s, 3H), 3,01
(s, 3H), 3,61 (br. s., 2H), 3,70 (s, 2H), 3,75-3,96 (m, 2H), 4,00-4,24
(m, 2H), 5,24-5,80 (m, 3H), 6,13 (d, J=15,03 Hz, 1H), 6,50-6,67 (m,
1H), 6,78 (dd, J=17,77, 10,93 Hz, 1H), 7,16 (d, J=8,20 Hz, 1H), 7,37
(d, J=8,20 Hz, 1H), 7,49 (s, 1H), 8,08 (br. s., 1H), 8,25 (s, 1H), 8,50
(br. s., 1H), 10,20 (d, J=11,62 Hz, 1H)

489,3

61

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 2,49-2,64 (m, 2H),
2,85 (s, 3H), 3,07 (s, 3H), 3,61 (br. s., 1H), 3,79 (m, 1H), 3,85-4,02
(m, 2H), 4,03-4,11 (m, 2H), 4,15 (s, 2H), 5,49-5,69 (m, 2H), 6,14
(dd, J=16,74, 2,39 Hz, 1H), 6,55-6,69 (m, 1H), 7,35 (d, J=7,52 Hz,
1H), 7,49-7,64 (m, 3H), 7,87-7,99 (m, 2H), 8,01 -8,15 (m, 1H), 8,26
(s, 1H), 8,50 (br. s., 1H), 10,62 (d, J=6,83 Hz, 1H)

513,3

62

1H NMR (400 MHz, DMSO-d6) Dg chuyén dich 2,81 (s, 3H), 3,00
(s, 3H), 3,61 (br. s., 1H), 3,69 (s, 2H), 3,81 (d, J=8,88 Hz, 1H), 3,90
(br. 5., 1H), 3,97 (d, J=8,20 Hz, 1H), 4,03-4,17 (m, 2H), 5,56-5,70
(m, 2H), 6,06-6,22 (m, 1H), 6,53-6,69 (m, 1H), 7,25 (d, J=8,20 Hz,
1H), 7,50-7,58 (m, 1H), 7,93 (dd, J=8,20, 4,10 Hz, 1H), 8,17 (br. s.,
1H), 8,27 (s, 1H), 8,34 (br. s., 1H), 9,87-10,05 (m, 1H)

541,2

63

1H NMR (400 MHz, DMSO-d6) D% chuyén dich 2,16-2,23 (m, 3H),
2,31-2,42 (m, 1H), 2,88 (s, 3H), 3,01 (s, 3H), 3,58 (br. ., 1H), 3,68-
3,94 (m, 2H), 3,99-4,15 (m, 2H), 5,41-5,69 (m, 2H), 6,09-6,16 (m,

1H), 6,52-6,67 (m, 1H), 6,96 (dd, J=8,54, 2,39 Hz, 1H), 7,03 (br. s.,

479,3
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1H), 7,44 (dd, J=8,88, 5,47 Hz, 1H), 8,08 (br. s., 1H), 8,25 (s, 1H),
8,51 (br. s., 1H), 10,01 (d, J=12,98 Hz, 1H)

64

1H NMR (400 MHz, DMSO-d6) D¢ chuyén dich 2,05 (s, 3H), 2,10
(s, 3H), 2,52 (dd, J=13,67, 6,15 Hz, 1H), 2,85-2,95 (m, 3H), 3,06 (s,
3H), 3,49-3,63 (m, 1H), 3,70-3,95 (m, 2H), 3,99-4,16 (m, 2H), 5,45-
5,69 (m, 2H), 6,08-6,16 (m, 1H), 6,52-6,67 (m,1H), 6,91 (d, J=8,88
Hz, 1H), 7,21 (dd, J=8,54, 4,44 Hz, 1H), 8,06 (br. s,, 1H), 8,24 (s,
1H), 8,53 (br. s., 1H), 10,15 (d, J=13,67 Hz, 1H)

493,3

65

1H NMR (400 MHz, DMS0-d6) D6 chuyén dich 1,10-1,29 (m, 1H),
2,82 (s, 3H), 3,02 (s, 3H), 3,73-3,88 (m, 3H), 3,88-4,24 (m, 3H),
5,43-5,76 (m, 2H), 6,14 (dd, J=16,50, 6,35 Hz, 1H), 6,47-6,72 (m,
1H), 7,26 (t, J=7,93 Hz, 1H), 7,70 (t, J=9,20 Hz, 1H), 8,09-8,37 (m,
3H), 8,46 (s, 1H), 10,02-10,31 (m, 1H)

515,3

66

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,56-1,72 (m, 1H),
1,94-2,09 (m, 1H), 2,26 (br. s., 1H), 2,53-2,62 (m, 8H), 2,99 (s, 3H),
3,24 (s., 3H), 3,80-3,97 (m, 1H), 3,97-4,12 (m, 1H), 4,17-4,69 (m,
1H), 4,71-4,94 (m, 1H), 6,51-6,69 (m, 1H), 6,71-6,99 (m, 1H), 7,31-
7,43 (m, 1H), 7,65 (br. 5., 4H), 7,92-8,01 (m, 2H), 8,04-8,17 (m, 1H),
8,25-8,38 (m, 1H), 8,44-8,58 (m, 1H), 10,65-10,79 (m, 1H)

586,4

67

1H NMR (400 MHz, DMSO-d6) D chuyén dich 1,16-1,27 (m, 1H),
2,18 (s, 3H), 2,82 (s, 3H), 3,04 (s, 3H), 3,40-3,65 (m, 4H), 3,68-3,96
(m, 4H), 4,00-4,36 (m, 2H), 5,46-5,74 (m, 2H), 6,13 (dd, J=16,40,
5,47 Hz, 1H), 6,49-6,82 (m, 1H), 7,17 (s, 1H), 7,61 (d, J=6,15 Hz,
1H), 8,11 (br. s., 1H), 8,26 (s, 1H), 8,44 (br. s., 1H), 9,99 (d, J=12,30
Hz, 1H)

511,2

68

1H NMR (400 MHz, DMSO-d6) D9 chuyén dich 1,57 (br. s., 1H),
1,93 (br. s., 1H), 2,12-2,26 (m, 4H), 2,29 (br. s., 1H), 3,77 (br. s.,
1H), 3,96-4,18 (m, 1H), 4,18-4,57 (m, 1H), 4,71 (br. 5., 1H), 5,52-
5,70 (m, 1H), 6,01-6,12 (m, 1H), 6,62-6,88 (m, 1H), 7,00 (br. 5., 1H),
7,08 (br. s., 1H), 7,25 (br. s., 1H), 7,37-7,50 (m, 5H), 8,07 (br. s.,
1H), 8,24 (br. 5., 1H), 8,50 (br. s., 1H), 9,97-10,14 (m, 1H)

555,3

69

1H NMR (400 MHz, DMSO-d6) D¢ chuyén dich 1,58 (br. s., 1H),
1,86 (br. s., 6H), 2,12-2,26 (m, 4H), 2,30 (br. 5., 1H), 3,77 (br. 5.,
1H), 3,97-4,17 (m, 1H), 4,20-4,57 (m, 1H), 4,71 (br. s., 1H), 5,53-
5,70 (m, 1H), 6,00-6,13 (m, 1H), 6,62-6,90 (m, 1H), 6,98 (br. s., 1H),
7,05 (br. s., 1H), 7,41 (br. s., 1H), 8,06 (br. s., 1H), 8,24 (br. s., 1H),
8,52 (br. s., 1H), 9,96-10,19 (m, 1H)

519,3

70

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,54 (d, 7=12,30
Hz, 8H), 1,95 (br. 5., 1H), 2,17 (br. s., 1H), 2,22 (br. s., 3H), 2,30 (br.
s., 1H), 3,52 (br. s., 4H), 3,77 (br. s., 1H), 3,97-4,17 (m, 1H), 4,19-
4,56 (m, 1H), 4,73 (br. s., 1H), 5,52-5,70 (m, 1H), 6,01-6,12 (m, 1H),
6,59-6,89 (m, 1H), 6,97 (br. s., 1H), 7,04 (br. s., 1H), 7,40 (br. 5.,
1H), 8,07 (br. s., LF), 8,24 (br. ., 1H), 8,52 (br. s., 1H), 9,95-10,13
(m, 1H)

533,3

71

1H NMR (400 MHz, DMSO-d6) D6 chuyén dich 1,20 (br. s., 1H),
1,58 (br. s., 1H), 1,74 (d, I=5,47 Hz, 2H), 1,80-1,90 (m, 2H), 1,95
(br. s., 1H), 2,21 (br. 5., SH), 2,30 (br. s., 1H), 3,57 (br. s., 3H), 3,79

517,3
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(br. s., 1H), 3,97-4,14 (m, 2H), 4,15-4,57 (m, 1H), 4,70 (br. s., 1),
5,51-5,70 (m, 1H), 6,00-6,12 (m, 1H), 6,60-6,92 (m, 1H), 7,07 (br. s.,
1H), 7,13 (br. s., 1H), 7,36 (br. s., 1H), 8,07 (br. s., 1H), 8,24 (br. s.,
1H), 8,53 (br. s., 1H), 9,89-10,06 (m, 1H)

72

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,58 (br. s., 1H),

1,95 (br. s., 1H), 2,13-2,26 (m, 4H), 2,29 (br. s., 1H), 3,09 (s, 3H),

3,61-3,73 (m, 6H), 3,79 (br. s., 1H), 3,96-4,28 (m, 2H), 4,53 (br. s.,
1H), 4,70 (br. s., 1H), 5,50-5,70 (m, 1H), 6,00-6,12 (m, 1H), 6,61-

6,89 (m, 1H), 7,05-7,16 (m, 2H), 7,38 (br. s., 1H), 8,06 (br. s., 1H),
8,24 (s, 1H), 8,53 (br. s., 1H), 9,88-10,06 (m, 1H)

507,3

73

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,53-1,68 (m, 1H),
1,82-2,02 (m, 1H), 2,22 (s, 6H), 3,52-3,60 (m, 2H), 3,66-4,27 (m,
TH), 4,34 (s, 3H), 4,65-4,82 (m, 1H), 5,68 (br. s., 2H), 5,97-6,14 (m,
1H), 6,57-6,90 (m, 1H), 6,98-7,17 (m, 2H), 7,30-7,44 (m, 1H), 8,10
(s, 1H), 8,24 (s, 1H), 8,40-8,62 (m, 1H), 9,88-10,10 (m, 1H)

519,3

74

1H NMR (400 MHz, DMSO-d6) Do chuyén dich 1,58 (br. s., 1H),
1,95 (br. s., 1H), 2,17 (br. 5., 4H), 2,29 (br. s., 1H), 2,90 (d, ]=4,10
Hz, 6H), 3,07 (br. 5., 1H), 3,78 (br. 5., 1H), 3,97-4,15 (m, 1H), 4,16-
4,56 (m, 1H), 4,75 (br. s., 1H), 5,50-5,73 (m, 1H), 6,01-6,12 (m, 1H),
6,84 (br. 5., 1H), 7,21-7,40 (m, 3H), 8,05 (br. s., 1H), 8,21-8,30 (m,
3H), 8,57 (br. s., 1H), 9,81-9,98 (m, 1H)

4923

75

1H NMR (400 MHz, DMSO) D chuyén dich 1,56 (br. s., 1H), 1,82
(br. 5., 4H), 1,93 (br. s., 1H), 2,17 (br. 5., 4H), 2,29 (br. 5., 1H), 3,78
(br. s., 1H), 3,92-4,14 (m, 1H), 4,49 (br. 5., 1H), 4,72 (br. s., 1H),
5,51-5,70 (m, 1H), 6,00-6,12 (m, 1H), 6,60-6,88 (m, 1H), 7,25 (br. s.,
1H), 7,34 (br. 5., 1H), 7,40 (br. s., 1H), 8,00-8,12 (m, 2H), 8,21-8,32
(m. 1H), 8,57 (br. s., 1H), 9,82-9,98 (m, 1H)

518,3

76

1H-NMR (DMSO-D6) &: 10,21 (s, 1H), 8,43 (br s, 1H), 8,31 (s, 1H),
821 (brs, 1H), 7,74 (d, T = 8,0 Hz, 1H), 7,43 (d, J = 2,0 Hz, 1H),
7.24 (dd, T = 8.3, 2,0 Hz, 1H), 6,88-6,72 (m, 1H), 6,19-6,07 (m, 1H),
5.75-5,63 (m, 1H), 5,27-4,97 (m, 2H), 4,66-4,30 (m, 2H), 3,79-3,25
(m, 3H), 3,73 (s, 21, 3,03 (s, 3H), 2,84 (s, 3H), 2,72-2,54 (m, 1H).

5294

77

1H-NMR (DMSO-D6) &: 10,33-10,21 (m, 1H), 8,62 (br s, 1H), 8,27
(s, 1H), 8,16 (br s, 1H), 7,10 (d, = 8,0 Hz, 1H), 6,95 (d, ] = 8,0 Hz,
1H), 6,88-6,70 (m, 1H), 6,20-6,06 (m, 1H), 5,75-5,62 (m, 1H), 5,36-
5,17 (m, 1H), 5,10-4,92 (m, H), 4,65-4,25 (m, 2H), 3,84-3,24 (m,
3H), 3,71 (s, 2H), 3,04 (s, 3H), 2,85 (s, 3H), 2,77-2,58 (m, 1H), 2,13
(s, 3H), 2,10 (s, 3H).

523,5

78

1H-NMR (DMSO-D6) 5: 10,19-10,16 (m, 1H), 8,41 (s, 1H), 8,29 (s,
H), 8,20 (s, 111), 7,85-7,78 (m, 1H), 7,45-7,42 (m, 1H), 7,27-7,22 (m,
1H), 6,73-6,56 (m, 1H), 6,23-6,11 (m, 1H), 5,76-5,64 (m, 1H), 5,47-
5,36 (m, 1H), 4,42-3,93 (m, 3H), 3,73 (s, 2H), 3,03 (s, 3H), 2,84 (s,
3H), 2,87-2,67 (m, 1H), 2,32-2,24 (m, 1H), 1,30 (d, ] = 6,1 Hz, 3H).

511,5

79

1H-NMR (DMSO-D6) &: 1,30-1,36 (m, 3H), 2,10 (s, 3H), 2,13 (s,
3H), 2,30-2,39 (m, 1H), 2,61-2,89 (m, 1H), 2,80 (s, 3H), 3,04 (s, 3H),
3,71 (s, 2H), 3,94-4,41 (m, 3H), 5,30-5,46 (m, 1H), 5,63-5,74 (m,
1H), 6,12-6,24 (m, 1H), 6,57-6,71 (m, 1H), 6,94-6,99 (m, 1H), 7,11-

505,2
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7.16 (m, 1H), 8,11 (br s, 1H), 8,27 (s, 1H), 8,60 (br s, 1H), 10,25-
10,29 (m, 1H).
1H NMR (DMSO-D6) 8: 1,50 - 1,69 (m, 1 H) 1,86 -1,99 (m, 1 H)
Hop |2,09 -2,26 (m, 1 H) 2,27-2,42 (m, 1 H) 2,84-2,97 (m, 0,5 H) 3,18 (¢,
chdt |J=12,20 Hz, 0,5 H) 3,69 - 3,82 (m, 0,5 H) 4,11 (d, J=13,17 Hz, 0,5
ctia vi [H) 4,22 - 4,39 (m, 1 H) 4,53-4,68 (m, 1 H), 4,72 - 4,76 (m, 0,5 H) | 451,2
du so |5,61 - 5,75(m, 1 H), 6,07- 6,19 (m, 1 H), 6,72 - 6,92 (m, 1 H), 7,20
sanh 1 |(td, J=9,39, 2,68 Hz, 1 H) 7,54 (d, J=7,80 Hz, 1 H), 7,73 (dd, J=8,78,
4,39 Hz, 1 H), 8,03 - 8,37 (m, 3 H), 12,29 (br. s., 1 H)

Vi du thir nghiém 1: Xac dinh tc dung tc ché hoat tinh phosphoryl héa ctia HER2 (in

Vvitro)

Pé thiét 1ap cac didu kién clia phuong phap xac dinh hoat tinh trc ché in vitro clia
hop chit dbi véi hoat tinh phosphoryl héa cua HER2, ProfilerPro Peptide 22 tix
PerkinElmer Inc. dugc sit dung 1am chét nén trén co s& bao céo (PLoS One, 6 (7),
21487, 2011) v& phan tng kinaza HER2 st dung mot peptit c6 cling trinh ty (5-FAM-
EEPLYWSFPAKKK-CONH2) véi trinh ty ctia ProfilerPro Peptide 22 1am chit nén.
Protein HER2 ngudi ti td hop dugc tinh ché duoc st dung trong thit nghiém dugc mua
tir Carna Biosciences, Inc. Twong tu, staurosporine (Eur. J. Biochem., 234, p. 317-322,
1995; va Nat. Biotechnol., 26 (1), p. 127-132, 2008), 1 chét trc ché da kinasza c6 hoat
tinh trc ché HER?2, dugc mua tir Enzo Life Sciences, Inc. (item No.: ALX-380-014) va

duoc str dung 1am d6i chiing dwong tinh trong thir nghiém nay.

Péi v6i viée xac dinh hoat tinh Grc ché ctia mdi hop chit, du tién hop chat cia
sang ché hodc staurosporine dugc pha lodng hang loat bang dimetyl sulfoxit (DMSO).
Ké tiép, cho protein HER2, peptit nén (ndng do cudi: 0,5 uM), mangan clorua (ndng do
cubi: 10 mM), ATP (ndng dd cubi: 6 uM), va dung dich hop chét ca sang ché trong
DMSO (ndng d6 cudi ctia DMSO: 5%) vao dung dich dém ding cho phan Gng kinaza
(15 mM Tris (pH 7,5), 2 mM dithiothreitol, va 0,01% Tween 20), va i hdn hop & 25°C
trong 40 phut dé tién hanh phan tng kinaza. Chim dut phan g béng cach bd sung
EDTA (ndng d9 cudi: 30 mM) vao. Cubi cing, peptit nén khong dugc phosphoryl héa
(S) va peptit dugc phosphoryl (P) duoc tich ra va nhén biét bang k§ thuat dién di mao
quén sir dung LabChip(R) EZ Reader II (PerkinElmer Inc.). Mtrc phan tng phosphoryl
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héa dugce xac dinh tir chiéu cao dinh tuong tmg ctia S va P. Nong 6 hop chit ma c6 thé

lam gidm phén (g phosphoryl héa di 50% duoc dinh nghia [a tri s6 IC50 (nM).

Céc két qua duoc néu trong Bang dudi day.

Béang 11
Vi du . Vidu . Vidu . Vidu ,
s6 - sb 50 56

1 10 24 38 47 52 70 10
2 8,3 25 21 48 8,5 71 1
3 7,1 26 7,0 49 20 72 11
4 12 27 3,9 50 2,9 73 74
5 11 28 46 51 17 74 17
6 4,0 29 6,5 52 13 75 16
7 7.1 30 8,7 53 14 76 5,0
8 9.2 31 13 54 31 77 13
9 10 32 9,3 55 49 78 14
10 13 33 6,0 56 22 79 17
" 7,5 34 11 57 31 Staurosporin 63
12 75 35 16 58 11

13 13 36 5,4 59 45

14 4,6 37 11 60 20

15 8,6 38 10 61 13

16 10 39 22 62 59

17 59 40 23 63 38

18 ' 4,4 41 18 64 49

19 10 42 18 65 20

20 13 43 14 66 19

21 26 44 46 67 72

22 48 45 28 68 7,7

23 20 46 44 69 ' 9,2

(*) Tri s6 IC50 (nM) v& hoat tinh ttc ché HER2

Céc két qua cua thir nghiém nay cho thdy rang hop chét ctia séng ché c6 hoat tinh

tc ché HER?2 in vitro.
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Vi du thir nghiém 2: Thu nghiém (in vitro) xac dinh hoat tinh kim t€ bao dbi voi dong
té bao bidu hién HER2 (NCI-N87) va dong té bao biéu hién EGFR (A431) va so sanh

muc chon lgc ctia chiing

Céc té bao ung thu da day nguoi biéu hién qui mic HER2 dong NCI-N87 dugc
tao huyén phti trong méi truong RPMI1640 (duoc san xuét boi Life Technologies Corp.)
chtra 10% huyét thanh bio thai bo. Ddng thoi, cac t& bao ung thu biéu mo ngudi dugc
kich hoat mitc cao biéu hién qué mtrc EGFR dong A431 duoc tao huyén phu trong
DMEM, mdi trudng c6 mic glucoza cao (dugc san xuét boi Life Technologies Corp.)
chira 10% huyét thanh bao thai bo. Sau dé, mdi huyén phi té bao duge dua vao mdi 16
clia vi dia day phing 384 18 va nudi cdy & 37°C trong 1 ngdy trong thiét bi a chira 5%
cacbon dioxit. Hop chét ctia sang ché hoic hop chét cta vi du so sanh 1 duogc hoa tan
trong DMSO, va hop chét thir nghiém duoc pha lodng dén ndng d6 bang 500 ndng do
cubi bang DMSO. Dung dich hop chét thir nghiém trong DMSO duoc pha logng béng
moéi truong duge st dung trong huyén phil cia mdi dong té bao, va dung dich nay duoc
bd sung dén ndng d6 cudi cia DMSO 14 0,2% vao mdi 18 cia dia nudi cdy té bao, sau
d6 nudi cay tiép & 37°C trong 3 trong thiét bi 0 chira 5% cacbon dioxit. S& lugng té bao
sau 3 ngay nudi céy vGi su ¢6 médt ciia hop chét duge dém béng CellTiter-Glo (dugc san
xuét boi Promega Corp.) theo quy trinh dugce dé nghi béi Promega Corp. Muc (¢ ché
su phét trién duoc tinh todn bing bidu thirc dudi ddy dé xac dinh ndng d ma tai ndng

d6 nay hop chét thir nghiém tc ché 50% su phat trién t& bao (IC50 (nM)).
Céc két qua duoc néu trong Bang dudi day.
Miic e ché sy phat trién (%) = (C - T) / (C) x 100

T: Cudng dd phét quang ctia 16 c6 bd sung hop chat thir nghiém

C: Cudng d6 phat quang ctia 16 khong bd sung hop chét thir nghiém
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Béang 12
sb SO
1 19 2319 32 7 1921
2 45 2666 33 3 263
3 27 3373 34 32 2206
4 12 2607 36 8 2607
5 6 1233 38 8 1040
6 7 1289 39 12 1799
7 i2 2805 48 4 314
8 8 956 50 4 277
] 13 2446 53 i1 1669
10 6 1414 56 31 2513
1M1 4 961 57 44 3389
12 3 340 58 8 681
13 5 1211 60 50 5255
14 4 486 61 10 1099
15 20 2270 66 50 6040
16 27 3456 71 26 2115
17 5 910 72 5 1172
18 12 1058 74 18 8075
19 12 1261 76 8 2074
26 5 984 77 19 2455
27 5 1508 78 41 5450
29 46 2223 79 21 6842
30 23 2349 e 2380

(*) Tri s6 IC50 (M) v& hoat tinh & ché sy phat trién cua té bao NCI-N87
(*%) Tri s6 IC50 (nM) v& hoat tinh tc ché sy phat trién cta té bao A431
(***) Hop chét ctia vi du so sanh 1

Céc két qua thir nghiém cho thiy ring v& mtc e ché in vitro sy phat trién té bao,
hoat tinh kim t& bao ctia hop chét clia sang ché dbi véi dong té bao biéu hién qua mirc
HER2 NCI-N87 cao 47 hodc nhiéu hon 14n so véi hoat tinh cta hop chét ctia vi du so
sanh 1; theo d6, hop chét clia sang ché khong chi tc ché kinaza HER2 ma con ¢6 hoat

tinh kim t€ bao tuyét voi doi véi cac té bao nay.
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Ngoai ra, cac két qua ciing cho thiy rang hop chat ciia sang ché ciing 6 muc chon

loc e ché kinaza HER2 tuyét voi so v6i kinaza EGFR.

Vi du thir nghiém 3: Thit nghiém x4c dinh (i vitro) hoat tinh kim t€ bao déi véi dong
té bao biéu hién HER2 (SK-BR-3)

Céc t& bao ung thu vi nguoi bidu hién qua mirc HER2 dong SK-BR-3 dugc tao
huyén phi trong mdi trudong McCoy's 5a (dugc san xuét boi Life Technologies Corp.)
chira 10% huyét thanh bao thai bo. Huyén phu té bao nay dugc dua vao mbi 16 cua vi
dia day phing 384 15 va nudi cdy & 37°C trong 1 ngdy trong thiét bi & chra 5% cacbon
dioxit. Hop chét ctia sang ché duoc hoa tan trong DMSO, va hgp chét thir nghiém duge
pha lodng dén ndng do cao gip 500 14n ndng d6 cudi bing DMSO. Dung dich hop chét
thr nghiém trong DMSO duoc pha lodng bing mdi trudng dugce st dung trong huyén
phi ctia mdi dong té bao, va dung dich nay dugc bd sung dén ndng d6 cudi cia DMSO
14 0,2% vao mdi 15 ctia dia nudi cdy té bao, sau d6 nudi cy tiép & 37°C trong 3 trong
thiét bi 1 chira 5% cacbon dioxit. S& lugng t& bio sau 3 ngay nudi cdy véi sy c6 mit cia
hop chit dugc dém bang CellTiter-Glo (dugc sédn xuét boi Promega Corp.) theo quy
trinh duge d& nghi bdi Promega Corp. Mitc trc ché sy phét trién dugc tinh todn bing
biéu thire dudi ddy dé xac dinh ndng d6 ma tai ndng d6 nay hop chit thir nghiém tc ché

50% sy phat trién té bao (IC50 (nM)).
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Bang 13
Vi du sb : Vi du sb *
1 20 30 39
2 30 32 14
3 9 33 9
4 16 36 12
5 " 38 12
6 14 39 24
7 31 53 18
10 2 58 11
11 12 60 ag
13 9 61 15
14 10 66 29
15 30 71 19
16 40 72 16
17 13 76 a8
19 24 77 12
26 8 78 38
27 9 79 13
29 44 - 1133

(*) Tri s6 IC50 (nM) v& hoat tinh Gc ché sy phat trién cia t€ bao SK-BR-3
(**) Hop chét ctia vi du so sénh 1

Céc két qua ciia thir nghiém nay cho thdy ring hop chét ciia séng ché ciing c6
hoat tinh kim té bao tuyét voi d6i v6i dong té bao ung thu vi ngudi biéu hién qua mirc

HER2.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (I) hodc mudi clia no:

R3
O=<
w
Z
Z3
Z;
0. Zy
R4 NH 0
N7 RN

trong d6 X 12 nhém di vong no chira nito c6 tir 4 dén 10 canh tily ¥ dugc thé;
Y 1a -C(R4)=C(Rs)(Re);

7y, 2y, 73, Va Z4 12 giéng nhau hoic khac nhau va mdi trong sb chung la nguyén tr
hydro, nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy
v dugc thé, nhém C1-C6 alkyl tuy y dugc thé, nhém amino tuy y dugce thé, nhom C3-
C7 xycloalkyl tuy y duoc thé, nhém hydrocacbon thom C6-C14, hoic nhém di vong
khong ho 6 tlr 4 dén 14 canh, hodc Z; va Z,, hodc Z; va Z, tuy y cung vdi cac nguyén
tir cacbon tuong rng ma chung gén vao, tao thanh vong benzen hodc di vong no hodc

khong no c6 tur 5 dén 7 canh;

W 1a -CH,-, nguyén tur oxy, hodc -NH-;

n 14 s& nguyén ndm trong khoang tir 0 dén 2;
R; 1a nhém amino tuy ¥ dugc thé;

R, va R; gidng nhau hoic khic nhau va mbi trong sb ching 13 nguyén tir hydro, nhém
C1-C6 alkoxy tiy y dwoc thé, nhom C1-C6 alkyl tiy y dugc thé, hoic nhém
hydrocacbon thom C6-C14 tuy y duoc thé, hodc R, va R, tuy y cung vdi nguyén tir
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nito ma ching gin vio, tao thanh nhém di vong no chia nito 6 tir 4 dén 8 canh tuy ¥

duoc the; va

R4, Rs, va Rg 13 gidng nhau hoic khac nhau va mdi trong s ching 13 nguyén tir hydro

hoic nhém C1-C6 alkyl tury ¥ dugc thé.
2. Hop chit theo diém 1 hodc mudi cta no, trong dé trong cong thire (1),

X 14 nhém di vong no chira nito c6 tir 4 dén 10 canh tiy ¥ c6 phan tir thay thé 1a
nguyén tr halogen, nhom hydroxyl, nhém xyano, nhém C1-C6 alkyl, hodc nhém

amino;

Z\, Zy, Zs, va Z4 13 gibng nhau hodc khac nhau va mdi trong sb ching 13 nguyén tix
hydro, nguyén tr halogen, nhém xyano, nhém C2-C6 alkenyl, nhém C1-C6 alkoxy tuy
¥ dugc thé, nhém C1-C6 alkyl tiy ¥ duoc thé, nhém amino tiy ¥ duoc thé, nhém C3-
C7 xycloalkyl tuy y duogc thé, hodc nhém di vong khong no c6 tu 4 dén 14 canh, hoic
Z, va Z,, hoac Z3 va Z, tuy y cung vdi cac nguyén tir cacbon tuong trng ma chiing gén

vao, tao thanh vong benzen hoac di vong no hodc khong no c6 tir 5 dén 7 canh;
n bang 0; va

R; 1a nhém amino.

3. Hop chét theo didm 1 hodc 2 hodc mudi cta no, trong d6 trong cong thuc (I),

X 13 nhém di vong no chira nito c6 tir 4 dén 8 canh tiy ¥ c¢6 phin tir thay thé 13 nguyén
tr halogen hodc nhom C1-C6 alkyl;

Y 13 -C(R4)=C(Rs)(R¢);

2y, 2o, Z3, va Z4 12 giéng nhau hoic khac nhau va mdi trong ) ching 1a nguyén tir
hydro, nguyén tir halogen, nhém xyano, nhém C2-C6 alkenyl, nhom C1-C6 alkoxy tuy
y duoc thé bang nguyén tir halogen, nhém C1-C6 alkyl, nhém amino tiy ¥ dugc thé
bang nhém C1-C6 alkyl, nhém C3-C7 xycloalkyl, hoic nhém di vong mét vong khong

no ¢6 tir 4 dén 6 canh c6 mot nguyén tr oxy, hodc Z, va Z,, hoac Z; va Z, tiy y cung
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V01 cac nguyén tlr cacbon tuong tng ma chiing gan vao, tao thanh vong benzen hodc di

vong no hodc khoéng no coé tir 5 dén 7 canh;
W 1a -CH,-, nguyén ti oxy, hoac -NH-;

n béng 0;

R; 1a nhém amino;

R, va R 1 gidng nhau hoic khac nhau va mdi trong sb ching 14 nguyén tir hydro,
nhém C1-C6 alkoxy, nhém C1-C6 alkyl, hodc nhém hydrocacbon thom C6-C14, hoac
R, va R; tlly ¥ cling v6i nguyén tir nito ma ching gin vao, tao thanh nhém di vong no

chira nito c¢6 tr 4 dén 8 canh tity ¥ duoc thé bang nhém hydroxyl; va

R4, Rs, va Rg 13 gibng nhau hodc khic nhau va mdi trong sé ching 13 nguyén tir hydro

hodc nhém C1-C6 alkyl tiiy § duoc thé bang nhém di(C1-C6 alkyl)amino.

4. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 3 hoic mudi cua no, trong do

trong cong thic (1),

X 12 nhém pyrolidinyl tily ¥ c6 phin tir thay thé 1a nhém C1-C6 alkyl, hodc nhém
piperidinyl tily ¥ c6 nguyén tir halogen 1am phén tir thay thé;

Y 1a -C(R4)=C(Rs)(R); va

R4, Rs, va Rg 13 giéng nhau hodc khic nhau va mdi trong sé chiing 13 nguyén tir hydro

hoac nhém dimetylaminometyl.

5. Hop chat theo diém bét ky trong sb cac diém tir 1 dén 4 hodc mudi cia né, trong d6

trong cong thtrc (I),

X 1a nhém pyrolidinyl, nhém metylpyrolidinyl, nhom piperidinyl, hodc nhom
flopiperidinyl;

\ }HJ |
Y la J“J‘,%,hozic \/\/N\;Vé
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R, vi R; 13 gidng nhau hoic khic nhau va mdi trong s ching 1a nguyén tir hydro,
nhém metoxy, nhom metyl, hodc nhém phenyl, hodc R, va R; tuy ¥ cing véi nguyén
tir nito ma ching gin vao, tao thanh nhom azetidinyl ty ¥ c6 phan tir thay thé 13 nhém

hydroxyl, nhém pyrolidinyl, hodc nhom piperidinyl.

6. Hop chiét theo diém bét ky trong s6 cac didm tr 1 dén 5 hodc mudi cua né, trong do

trong cong thure (1),

X la nhéom pyrolidinyl, nhém metylpyrolidinyl, nhém piperidinyl, hodc nhom
flopiperidinyl;

\ .

7y, 2o, Z3, va Z4 la giéng nhau hodc khac nhau va mdi trong ) ching la nguyén tir
hydro, nguyén tir flo, nguyén tr clo, nguyén tir brom, nhém xyano, nhém vinyl, nhém
metoxy, nhom flometoxy, nhom diflometoxy, nhom metyl, nhém etyl, nhéom
dimetylamino, nhém xyclopropyl, hodc nhoém furyl, hoac Z; va Z, hodc Z; va Z, tuy y
cling v6i cic nguyén tir cacbon twong g ma ching gén vao, tao thanh vong benzen,
vong pyridin, hodc vong dioxolan;

W 1a -CH;-, nguyén tir oxy, hoac -NH-;

n biang 0;

R; Ia nhém amino; va

R, va R; 1 gidng nhau hoic khic nhau va mdi trong sé ching 14 nhém metoxy, nhém
metyl, hoic nhém phenyl, hoic R, va R; tily ¥ cling véi nguyén tir nito ma chiing gin

vao, tao thanh nhom hydroxyazetidinyl, nhom pyrolidinyl, hodc nhém piperidinyl.

7. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 6 hodc mubi cta né, trong d6

hop chéit nay duoc chon tir nhém bao gdm céc hop chit tir (1) dén (20) duéi day:

(1) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(2) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-5-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(3) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)-3-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(4) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(5) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-
oxoetyl)naphtalen-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(6) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(7) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(8) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(9) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(10) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-5-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(11) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(3-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(12) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(13) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2,3-
dimetylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

-157-



32587

(14) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-3-
flo-2-metoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(15) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-(diflometoxy)-4-(2-
(dimetylamino)-2-oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(16) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-(2-(dimetylamino)-2-oxoetyl)-2-
(flometoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(17) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-bromo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(18) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2-clo-4-(2-(dimetylamino)-2-

oxoetyl)-5-flophenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(19) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clo-4-(2-(dimetylamino)-2-
oxoetyl)-2-metylphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-3-carboxamit, va

(20) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(2,5-diclo-4-(2-(dimetylamino)-2-
oxoetyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit.

8. Chat {rc ché thu thé yéu t6 ting trudng bidu bi ngudi 2 (HER2) chira hop chét theo

diem bat ky trong so cac diém tir 1 dén 7 hodc muobi ctia nd 1am hoat chat.

9. Dugc phim chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 7 hodc mudi

cua nd.

10. Chit chbng khéi u chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 7

hodc mudi ciia né lam hoat chat.
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