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Linh vie k§ thuit dwoc d& cap

Sang ché d& cap dén din xuét pyrazolopyrimidin c6 hoat tinh trc ché kinaza va duoc phim

chtra din xuét nay.
Tinh trang k¥ thuit ciia sing ché

Protein kinaza la enzym xuc tac sy phosphoryl hda céc gbc diic hiéu ctia cac protein khac,
va giit vai trd quan trong trong con duong truyén tin hiéu ma truyén cac tin hidu ngoai bao dén
nhéin. Hon nifa, protein kinaza lién quan dén nhiéu bénh khac nhau in vivo. Khi bt dau hodic
phat trién bénh viém, bénh tu mién, bénh ting sinh hodc bénh qué tang sinh, v&/hodc bénh qua
trung gian mién dich, c6 nhiéu bing chimg chi ra ring cic t& bao T (hodc céc té bao lympho T)

va céc té bao B (hoic c4c té bao lympho B) gitt vai trd quan trong.

Janus kinaza (duéi ddy duoc d& cap dén 1a "JAK") 14 protein tyrosin kinaza trong chét té
bao giit vai trd méau chét trong viéc diéu hoa chirc ning té bao trong hé lympho-tao méu. Xytokin
duoc biét 13 gift vai trd quan trong trong viéc didu hoa viém, mién dich va chirc ning t& bao binh
thuong, va JAK hoat héa protein STAT (chét truyén tin hiéu va chat hoat héa sw phién ma) thong
qua sy phosphoryl hoa tyrosin d& cung cip con dudng truyén tin hiéu nhanh dén xytokin. Tin
hiéu JAK/STAT duoc biét 1 lién quan dén di img, bénh hen, bénh tr mién (vi dy, chimg thai
loai méanh ciy ghép, viém khép dang thap, bénh xo cting cdt bén teo co, bénh xo clng réi rac,

v.v.), ung thu dang ran, ung thu mau (vi dy, bénh bach clu, u lympho va v.v.).

Ho JAK dugc phan loai thanh bdn thanh vién: JAK 1, JAK 2, JAK 3, va TYK 2. Cac
thanh vién ctia ho JAK ghép cdp véi nhau d8 truyén tin hiéu tir nhidu xytokin. JAK2 va JAK1
lién quan dén tin hiéu yéu td sinh truéng tao mau, va sy két hop cia TYK2 va JAK2 1a quan
trong di véi tin hiéu interferon va gép phan vao sy dung nap v6i vat chi. JAK2 ¢6 thé gay ra
chimg thiéu méu, chimg giam tiéu cAu, chung giam bach cAu, dic biét 1a khi JAK?2 lién quan dén
viéc truyen tin hiéu yéu t6 sinh truéng tao méu va gay ra sy ic ché qua mirc.

Su biéu hién ctia JAK1, JAK2, va TYK2 dugc phét hién 14 c6 dong gép rong réi, trong
khi sy biéu hién ctia JAK3 bi gi6i han & cac té bao lympho va lién quan dén viéc truyén tin hiéu

dén céc chudi gama thong thudng, cac thanh vién clia cdc thu thé IL-2, IL-4, 1L-7,IL-9, IL-15 va



37025

IL-21, diic biét 12 chudi gama thong thudng cua ho IL-2. Ngay khi xytokin dugc lién két, thy thé
nay mang JAK3 lién ké sang lan c4n, gy ra sy tyr phosphoryl héa dAu tan ciing C clia chudi B.
Két qua 13, n6 gy ra su hoat héa protein STAT, la budc quan trong trong viéc truyén tin hiéu
dén nhan. JAK3 kiém soat con duong tin hiéu clia cac xytokin khac nhau thong qua qué trinh

nay. Piéu nay lam cho JAK3 1a dich hip dén ddi véi su e ché mién dich.

Céc té bao B giit vai trd quan trong trong sy phat trién bénh tu mién va/hozc bénh viém.
Céc chét didu tri gdc protein ma 1am giam té bao B, vi du Rituxan, ¢6 hiéu qua trong bénh viém
gdy ra do tu khang thé nhu viém khép dang thép. Do do, chét e ché protein kinaza giit vai tro
trong su hoat hoa té bao B 1 chit diéu tri hitu hiéu dé diéu tri bénh qua trung gian té bao B, vi
du, db6i voi su san sinh tu khang thé.

Su truyén tin hiéu thong qua thy thé t& bao B (BCR) didu hoa sy dap ing té bao B khéc
nhau, bao gdm su ting sinh va biét hoa thanh t& bao san xut khang thé truong thanh. BCR 1a
phén tir diéu hoa hoat tinh té bao B quan trong, va sy truyén tin hiéu khong binh thudng c6 thé
gAy ra su tao thanh tr khang thé gay bénh dan dén phén 16n 13 bénh ty mién va/hodc bénh viém
va su tang sinh clia t€ bao B khir diéu hoa.

Tyrosin kinaza Bruton (duéi day, duge d& cap dén1a "BTK") 1a chét didu hoa quan trong
cta sy phat trién, su hoat hoa, su truyén tin hiéu va sy séng ctia té bao B. BTK lién quan dén con
dudng truyén tin hiéu khoi dAu bang lién két cac phdi tir ngoai bao khac nhau véi cac thu thé bé
mat t& bao ctia chiing. Sau khi néi thy thé khang nguyén té bao B (BCR), hoat tinh cua BTK béi
hoat dong tring hop ctia céc protein tyrosin kinaza Lyn va Syk dugc yéu cdu dé cam ung su di
chuyén canxi qua trung gian phospholipaza C-y2. Do do, su rc ché BTK c6 thé 1a cach tiép can
diéu tri hitu hiéu trong viéc phong bé qua trinh khéi dAu ctia bénh qua trung gian té bao B.

Nhu duge néu & trén, Janus kinaza va kinaza gbc TEC giit vai trd quan trong trong sy
hoat hoa céc té bao T v/hoic cac té bao B lién quan dén su phat trién cia bénh viém, bénh tu
mién, bénh ting sinh hodc bénh qua tang sinh, va bénh qua trung gian mién dich. Do d6, viéc
phat trién cac chit ma tre ché hiéu qua cac bénh nay c6 thé 12 hitu ich 1am chét diéu trj lién quan.
Céc vi du cu thé vé cac bénh ma ¢6 thé duoc didu tri va ngin nglra bao gdm ung thu, ching thai
loai méanh ciy ghép, bénh xo clng réi réc, viém khép dang thép, viém khop vay nén, bénh vay
nén, bénh hen, viém da do dj Gmg, viém da co dia, eczema, bénh d4i thao dudng typ I, bién ching

dai thao duong, viém rudt két man loét, bénh Crohn, 1di loan tuyén gidp tu mién, rung 16ng toc
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toan than, hdi ching Sjogren va cac bénh tuong tu.

Chét trc ché JAK3 kinaza, tofacitinib (CP-690550) (Pfizer Inc.) hién nay dugc chép nhan
va duge tiéu thu dé didu tr bénh viém khép dang thép. Ngoai ra, chét trc ché BTK kinaza, ibrutinib
(PCI-32765) (Pharmacyclics) & giai doan 14m sang, nhung tic dung phy nghiém trong nhu phat
ban trén da va tiéu chay duoc bio cdo trong cac trudng hop 1am sang. Do do, can phét trién chét
bén va hiéu qua hon ma trc ché JAK vi/hoic BTK (xem, Nat Rev Rheumatol. 2009 Jun 5(6) 317-
24; Expert Opin Investig Drugs. 2014 Aug 23(8) 1067-77; Drug Discov Today 2014 Aug 19(8)
1200-4; W02002/096909; W0O2010-009342).

Do d6, cac tac gia sang ché phat hién rahop chit méi c6 hoat tinh Grc ché tuyét voi 1am chét
{rc ché kinaza, theo d6 tao ra sing ché. Bac biét, cac hop chét theo sang ché thé hién 4i luc véi JAK
va/hodc BTK. Ban than cac hop chét theo sang ché c6 hoat tinh tc ché kinaza 13 chit yéu, nhung
khong loai trir kha ndng biéu hién hoat dong duoc Iy dudi dang chét ¢6 hiéu luc bdi méi trudng co
thé dc biét hodc bdi san phém cua qué trinh chuyén héa, sau khi hép thu vao co thé.
Bén chét k§ thuit clia sing ché
Van @8 ky thuat

Muc dich cta sang ché 13 d& xuét dan xuét pyrazolopyrimidin c6 hoat tinh trc ché kinaza,
va quy trinh didu ché dan xuét nay.

Muc dich khac cua sang ché 1a @& xut duoc pham chira dan xuét pyrazolopyrimidin 1am

hoat chét.
Giai phap k¥ thuét

Dé dat duoc cac muc dich néu trén, sang ché dé xuét hop chét c6 cong thirc héa hoc 1

duéi day, hoac mudi duge dung ctia hop chét nay:

Cong thirc hdéa hoc 1

R2
J@I:
Xy4.
X3 4X5 R3
N X2
P
—

R1\N
H
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trong cong thirc héa hoc 1,

Ri 13 aryl Ce-10; hodc heteroaryl Ca.10 chira tir mot dén ba trong sON, O, hoic S;

trong d6 Ry chua dugce thé, hodc dugc thé bang phan tir thé duge chon tir nhém bao gdm
piperazinyl chua dugc thé hoiic duge thé bang alkyl Ci4; benzyl chua dugc thé hodc dugc thé bang
alkoxy Ci4; mot hodc hai alkyl Ci14 chua dugc thé hodc duoc thé béng morpholino, -N(alkyl C1-
4),, alkoxy Ci4, Xyano, hogc -CONH(alkyl C14); haloalkyl C14; xycloalkyl Cs.; morpholino; -CO-
(molpolino); morpholino va halogen; -N(alkyl C1-4); -NHCO(alkenyl C4); -NHCO(pyrolidinyl);
alkoxy Ci4 chua dugc thé hoic duoc thé bang -N(alkyl C1-4),; aryloxy Ce-10; pyrazolyl chua dugc
thé hotic duge thé bdng mdt hoic hai alkyl Ci4; pyrolidinyl; tetrahydropyranyl; va halogen,

R» 14 hydro, alkyl C14, hodc halogen;

R;3 13 alkyl Cy4chua dugc thé hoic duoc thé béng xyano, hodc halogen; alkenyl Ca chua
duogc thé hodc duoc thé béng mot hodc hai phﬁn tir thé doc lap duge chon tir nhém bao gém
xyano, xycloalkyl Cs, va -N(alkyl Ci4); hodc alkynyl Co4 chwa duge thé hodc dugce thé bang
xycloalkyl Css,

Xi1a CR4 hodc N,

trong d6 R4 13 hydro, alkyl C14, hodc halogen,

X3 1a CRs, hodc N,

trong d6 Rs 1 hydro, alkyl Ci4, alkoxy Ci4, haloalkyl C14, halogen, Xyano, hodc alkylthio
Ci,

X3 1a NRs, O, hodc S,

trong d6 Re 1 hydro hodc alkyl Ci4,

X412 CH, hodc N, va

Xs la lién két, hogc NH.

Tét hon 13, Ry 13 benzothiazolyl, isothiazolyl, isoxazolyl, phenyl, pyrazolyl, hodc
pyridinyl.

Tt hon 13, Ry 14 phenyl, trong d6 Ry 1a piperazinyl dugc thé bang alkyl C14; morpholino;
-CO-(molpolino); -N(alkyl C14)2; -NHCO(alkenyl Ca4); -NHCO(pyrolidinyl); alkoxy Ci4 duoc
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thé ba°1ng -N(alkyl Ci4); phenoxy; pyrazolyl chua dugc thé hodc duoc thé béng mot hodc hai
alkyl C14; hodc pyrolidinyl. Tt hon nita 13, R 14 alkenyl Co4 chua dugc thé hodc dugc thé biang
xyano, hogc alkenyl Cz4 chua dugc thé hodc duoc thé bang xyano hodc -N(alkyl Ci4).

Tét hon 13, Ry 12 pyrazoly, trong d6 R1 1a benzyl duoc thé bang alkoxy Ci4; mdt hogc hai
alkyl Ci4 chua dugc thé hoc duge thé bang morpholino, -N(alkyl Ci4), alkoxy Ci, Xyano,
hoic ~CONH(alkyl Ci); halolakyl Ci4; xycloalkyl Cs.¢; hodc tetrahydropyranyl. Tét hon nita
13, R3 13 alkenyl C24 chua duoc thé hoic duoc thé bang xyano hogc -N(alkyl Ci4); hodc alkynyl
Cou.

Tbt hon 13, Ry 1a benzothiazolyl chua duge thé, isothiazolyl duge thé bang alkyl Ci4, hodc
isoxazolyl chua dugc thé. T6t hon nita 13, R; 1a alkenyl Co4 chua duoc thé hogic dugc thé bang
xyano hogc -N(alkyl Ci4); hodc alkynyl Ca4.

Téthon 13, Ry 1a

benzothiazolyl chua dugc thé;

isothiazolyl dugc thé bang alkyl Ci4;

isoxazolyl chua dugc thé hoic dugc thé bang alkyl Ciu;

pyrazolyl duoc thé bang benzyl dugc thé bing alkoxy Ci4, mt hodc hai alkyl Ci4chua
duoc thé hoc duge thé bing morpholino, -N(alkyl Ci.4), alkoxy Ci4, xyano, hodc -CONH(alkyl
C14), haloalkyl Ci4, xycloalkyl Cs-, hodc tetrahydropyranyl;

phenyl dugc thé bang piperazinyl dugc thé biang alkyl Ci4, morpholino, -CO-
(morpholino), morpholino va halogen, N(alkyl Ci4), -NHCO(alkenyl Cp4), -
NHCO(pyrolidinyl), alkoxy Ci4 dugc thé bang -N(alkyl Ci4)2, phenoxy, pyrazolyl chua dugc
thé hozic dugce thé bang mdt hodc hai alkyl Ci4, hodc pyrolidinyl; hodc

pyridinyl chua dugc thé.

Tét hon 13, Rz 13 hydro, metyl, hogc flo.

Tét hon 13, R 1a -CH,Cl, -CHCN, -CH=CH,, -CH=CHCHs, -C(CN)=CHCH(CHz3), -
C(CN)=CH(xyclopentyl), -C(CN)=CH(xyclopropyl), -C(CN)=CHC(CHj3)s, -

C(CN)=CHCH(CHj3),, -C=CCHs, -C=CCHCHj, hoic -Codc xyclopropyl).
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Tét hon 13, Xi 1a CH, hodc N.

Tét hon 13, X2 12 CRs, va Rs 12 hydro, metyl, flo, clo, xyano, hodc metylthio.
Tt hon 13, X3 1a NH, N(CHs), S, hoic O.

Tét hon 13, X4 13 N, va X; Ia lién két; hogic X4 1a CH, va Xs 1a NH.

Tét hon 13, hop chét c6 cong thirc héa hoc 1 ¢6 cong thirc héa hoc 1-1 dudi déy:

Cong thirc héa hoc 1-1

P

QL0

R' N)\\N
H

trong cdng thirc hda hoc 1-1,

Iz

R' 13 -NHCO(alkenyl Ca4); -NHCO(pyrolidinyl); hodc pyrazolyl chua dugc thé hodc
duoc thé bang hai alkyl Ci,

R; 1a alkyl Ci4chua dugc thé hoiic dugc thé bang xyano; hogc alkenyl Co4 chua duoc thé
hodc dugc thé bang xyano hodc -N (alkyl Ci4).

Tét hon 13, hop chét c6 cong thirc héa hoc 1 ¢6 cong thirc héa hoc 1-2 dudi day:
Cong thirc héa hoc 1-2

HN/O\I\[A

Rs
R NZ o
L LI
> N'
trong cong thirc héa hoc 1-2,

X;11a CH, hodc N,

R' 1a piperazinyl chua dugc thé hodc duge thé bang alkyl Cia; morpholino; -CO-
(molpolino); -N(alkyl Ci4); alkoxy Ci4 chua dugc thé hodc dugc thé bang -N(alkyl Cia);
phenoxy; pyrazolyl chua dugc thé hogic dugc thé bang mot hodc hai alkyl Ci4; hodc pyrolidinyl,
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va
Rs 12 hydro hogc halogen.
Tét hon 13, hop chét ¢ cong thire hoa hoc 1 ¢6 cong thirc hoa hoc 1-3 dudi day:

Cong thirc héa hoc 1-3
Ra A" R T
N?j\ /l ~ H'X1

NN
Rp H

trong cong thirc héa hoc 1-3,
X1 1a CH, hoac N,

Ra 1a benzyl chua dugc thé hoic dugc thé bang alkoxy Ci4; alkyl Ci4chua dugce thé hoac
duoc thé biang morpholino, -N(alkyl Ci4), alkoxy Ci4, Xyano, hoic -CONH(alkyl Ci4);
haloalkyl Ci4; xycloalkyl Cs.s; hodc tetrahydropyranyl,

Rb 14 hydro hogc alkyl Ci4,

R; 14 alkenyl Ca4 chua duoc thé hoic dugce thé bang xyano hodc —N(alkyl Ci4); hodc
alkynyl Cp4, va

Rs 1a hydro hogc halogen.
M6 ta chi tiét sang ché

Céc vi du tiéu biéu v& céc hop chét c6 cong thirc hoa hoc 1 1a nhur dudi day:

1) (R)-1-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)-7 H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

2) (R)—N—(3-(4-(1-acryloylpiperidin—3-ylamino)—7H—pyr010[2,3-d]pyrimidin—Z-
ylamino)phenyl)pyrolidin-1-carboxamit,

3) (S)—N-(3-(4-(1—acryloylpiperidin—3-ylamino)-7H—pyrolo[2,3-d]pyrimidin—Z-
ylamino)phenyl)pyrolidin-1-carboxamit,

4) (R)-1-(3-(2-(4-morph01inophenylamino)—7H—pyrolo[2,3-d]pyrimidin—4-
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ylamino)piperidin-1-yl)prop-2-en-1-on,

5) (R)-1-(3-(2-(4-(pyrolidin-1-yl)phenylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

0) (R)-1-(3-(2-(4-(3,5-dimetyl-1H-pyrazol-1-yl)phenylamino)-7H-pyrolo[ 2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

7) (R)-1-(3-(2-(4-(2-(dietylamino)etoxy)phenylamino)-7H-pyrolo[ 2,3 -d]pyrimidin-
4-ylamino)piperidin-1-yl)prop-2-en-1-on,

8) (R)-1 -(3-(2-(4-(morpholin-4-cacbonyl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

9) (R)-1-(3-(2-(4~(dimetylamino)phenylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

10)  (R)-1-(3-(2-(3-(3,5-dimetyl- 1H-pyrazol- 1-yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

11)  (S)-1-(3-(2~(4-(4-metylpiperazin-1 -yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

12)  (R)-1-(3-(2-(benzo[d]thiazol-6-ylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
~ ylamino)piperidin-1-yl)prop-2-en-1-on,

13) (R)1 -(3-(2-(4-phenoxyphenylamino)-7H-pyrolo[2,3-d|pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

14)  (R)-1-(3-(2-(1-metyl-1H-pyrazol-4-ylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

15)  (R)-1-(3-(2-(1-(2,2-difloetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

16)  (R)-1-(3-(2-(1-(diflometyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-
4-ylamino)piperidin-1-yl)prop-2-en-1-on,

17)  (R)-1-(3-(2-(1-(2-metoxyetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo|[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,
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18)  (R)-1-(3-(2-(1-(2-morpholinoetyl)-1 H-pyrazol-4-ylamino)-7H-pyrolo|[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

19)  (R)-1-(3-(2-(1-(2-(dietylamino)etyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[ 2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

20)  (R)-1-(3-(2-(1-(3-metoxybenzyl)-1H-pyrazol-4-ylamino)-7 H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

21)  (R)-1-(3-(2-(1-etyl-1H-pyrazol-4-ylamino)-7H-pyrolo[ 2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

22)  (R)-1-(3-(2-(1,3-dimetyl- 1H-pyrazol-4-ylamino)-7H-pyrolo| 2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

23) (R)-1-(3-(2-(isoxazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

24) (R)-2-(4—(4-(1-acryloylpiperidin—3-ylamino)—7H—pyrolo[2,3-d]pyrimidin—2—
ylamino)-1H-pyrazol-1-yl)-N-metylaxetamit,

25)  (R)-1-(3-(2-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)-7 H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)but-2-yn-1-on,

26)  (R)-N-(3-(4-(1-(2-xyanoaxetyl)piperidin-3-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-2-ylamino)phenyl)acrylamit,

27)  1-((3R,4R)-4-metyl-3-(metyl(2-(4-(4-metylpiperazin-1 -yl)phenylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

28)  3-((3R,4R)-4-metyl-3-(metyl(2-(4-(4-metylpiperazin- 1-yl)phenylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-y1)-3 -oxopropannitril,

29)  N-(3-(2-(4-(4-metylpiperazin-1 -yl)phenylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)xyclohexyl)acrylamit,

30)  (R)-1-(3-(6-(4-(4-metylpiperazin-1-yl)phenylamino)- 1H-pyrazolo|[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

31)  (R)-1-(3-(6-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)- 1H-pyrazolo[3,4-

-10-
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d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

32)  (R)-1-(3-(6-(1-metyl-1H-pyrazol-4-ylamino)- IH-pyrazolo[3,4-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

33)  (R)-1-(3-(6-(1-etyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

34)  (R)-1-(3-(6-(1-(diflometyl)-1H-pyrazol-4-ylamino)-1H-pyrazolo[ 3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

35)  (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-6-
ylamino)-1H-pyrazol-1-yl)-N-metylaxetamit,

36)  (R)-1-(3-(5-clo-2-(4-(4-metylpiperazin-1-yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

37)  (R)-1-(3-(5-clo-2~(1-etyl- 1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

38)  (R)-1-(3-(5-clo-2-(1-(diflometyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo|[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

39)  (R)-1-(3-(5-clo-2-(1-(2,2-difloetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

40)  (R)-1-(3-(5-clo-2-(1-(2-morpholinoetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

41)  (R)-1-(3-(5-clo-2-(1-(3-metoxybenzyl)-1H-pyrazol-4-ylamino)-7H-pyrolo [2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

42)  (R)-1-(3-(3-clo-6-(4-(4-metylpiperazin-1-yl)phenylamino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

43)  (R)-1-(3-(3-clo-6-(4-(3,5-dimetyl-1H-pyrazol-1-yl)phenylamino)- 1H-
pyrazolo|3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

44)  (R)-1-(3-(3-clo-6-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,
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45)  (R)-1-(3-(3-clo-6-(1-metyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

46)  (R)-1-(3-(3-clo-6-(1-etyl-1H-pyrazol-4-ylamino)-1H-pyrazolo [3,4-d]pyrimidin-
4-ylamino)piperidin-1-yl)prop-2-en-1-on,

47)  (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-3-clo-1H-pyrazolo[ 3,4~
d]pyrimidin-6-ylamino)-1H-pyrazol-1-yl)-N-metylaxetamit,

48) (R)-1-(3-(3-clo-6-(1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

49)  (R)-1-(3-(3-clo-6-(1-xyclopropyl-1H-pyrazol-4-ylamino)-1H-pyrazolo|3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

50)  (R)-1-(3-(3-clo-6-(1-isopropyl-1H-pyrazol-4-ylamino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

51)  (R)-1-(3-(3-clo-6-(1-propyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

52) (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-3-clo-1H-pyrazolo[3,4-
d]pyrimidin-6-ylamino)-1H-pyrazol-1-yl)axetonitril,

53)  (R)-1-(3-(6-(1-tert-butyl-1H-pyrazol-4-ylamino)-3-clo- 1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

54) (R)-1-(3-(3-clo-6-(1-(2-morpholinoetyl)- 1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

55)  (R)-1-(3-(3-clo-6-(1-isobutyl-1H-pyrazol-4-ylamino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

56)  (R)-1-(3-(3-clo-6-(1-(2,2,2-trifloetyl)- 1H-pyrazol-4-ylamino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

57)  (R)-1-(3-(3-clo-6-(1-(2-(dietylamino)etyl)- 1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on,

58)  (R)-1-(3-(3-clo-6-(1-(3-metoxybenzyl)- 1H-pyrazol-4-ylamino)-1H-
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pyrazolo|3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

59)  (R)-1-(3-(3-clo-6-(isoxazol-4-ylamino)-1H-pyrazolo|3,4-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

60)  (R)-2-(4-((4-((1-acryloylpiperidin-3-yl)amino)-5-clo-7H-pyrolo[2,3-
d]pyrimidin-2-yl)amino)- 1H-pyrazol-1-yl)-N-metylaxetamit,

61)  (R)-1-(3-((5-clo-2-((4-morpholinophenyl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

62)  (R)-1-(3-((5-clo-2-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-7 H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

63)  (R)-1-(3-((5-clo-2-((1-isobutyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[ 2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

64)  (R)-1-(3-((3-clo-6-((1-(diflometyl)-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

65)  (R)-1-(3-((6-((1-isobutyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

66)  (R)-1-(3-((6-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-1H-pyrazolo|3.4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

67)  (R)-1-(3-((6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

68)  (R)-1-(3-((5-clo-2-((4-(morpholin-4-cacbonyl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

69)  (R)-1-(3-((5-clo-2-((1-metyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

70)  (R)-1-(3-((2-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-5-clo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

71)  (R)-1-(3-((6-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,
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72)  (R)-1-(3-((6-((1-(2-morpholinoetyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

73)  (R)-1-(3-((6-((1-propyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo|3 A-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

74)  (R)-1-(3-((6-((1-(2-metoxyetyl)- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

75) (R)-l-(3-((2-((3-metylisothiazol—5-yl)amino)-7H—pyrolo[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

76) 1-((3S,4R)-3-((2-((1-etyl—1H-pyrazol-4-y1)amino)-7H-pyr010[2,3-d]pyrimidin—4-
yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on,

77) 1-((3S.,4R)-3-((6-((1-¢tyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on,

78) (R)—1-(3—((2-((1-ety1-1H-pyrazol-4-yl)amino)-5-ﬂ0-7H-pyrolo[2,3-d]pyrimidin—
4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

79) (R)-1-(3-((2-((1-ety1-1H—pyrazol—4-yl)amino)—5-metyl-7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

80) (R)-1-(3—((2—((4-(3,5-dimety1—1H—pyrazol—1—yl)phenyl)amino)-S-mety1-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

81) (R)-1-(3-((2—(benzo[d]thiazol-6-ylarnino)-5-metyl-7H-pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

82) (R)-l-(3-((2-((1-ety1—1H—pyrazol—4-y1)amino)-5-ﬂo-7H-pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

83) (R)-1-(3-((5-ﬂo—2-((3-metylisothiazol-S-yl)amjno)-7H-pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

84) 1-((3R,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

85)  (R)-1-(3-((2~((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-d]pyrimidin-
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4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

86)  1-((3S,4R)-3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on,

87)  (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3 -d]pyrimidin-
4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

88)  (R)-4-((1-acryloylpiperidin-3-yl)amino)-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-5-cacbonitril,

89)  (R)-4-((1-acryloylpiperidin-3-yl)amino)-2-((1-xyclopropyl- 1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril,

90)  (R)-1-(3-((3-clo-6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

91)  (R)-1-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

92)  1-((3R4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

93)  1-((3R,4R)-3-((3-clo-6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en- 1-on,

94)  1-((3R,4R)-3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

95)  (R)-1-(3-((5-clo-2-((1-(2-(dietylamino)etyl)- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

96)  (R)-1-(3-((5-clo-2-(isoxazol-4-ylamino)-7H-pyrolo[2,3 -d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

97) (R)-1 -(3-((5-010-2-((2-ﬂo-4-morpholinophenyl)amino)-7H—pyr010 [2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

98)  (R)-1-(3-((5-clo-2-((3 -flo-4-morpholinophenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,
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99)  (R)-1-(3-((5-clo-2-((5-metylisoxazol-4-yl)amino)-7H-pyrolo [2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

100)  (R)-1-(3-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

101)  (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[ 2.3 -d]pyrimidin-4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

102) (R)-1-(3-((2-(isoxazol-4—ylamino)-7H-pyr010[2,3-d]pyrimidin—4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

103)  (R)-1-3B-((2-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

104)  (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7 H-pyrolo[2,3-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

105)  (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3 A-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

106)  1-((3R,4R)-3-((6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

107)  1-((BR,4R)-3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

108)  (R)-1-(3-((3-clo-6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

109) (R)-1-(3-((5-clo-2~((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-ylythio)piperidin-1-yl)prop-2-en-1-on,

110)  (R)-1-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo(3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

111)  (R)-1-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

112)  (R)-1-(B-((6-((1-(tert-butyl)- 1H-pyrazol-4-yl)amino)-3-clo-1H-pyrazolo[3.4-
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d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

113)  (R)-1-(3-((3-clo-6-((1-isobutyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo|[3.4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

114)  (R)-1-(3-((3-clo-6-((1-(2,2,2-trifloetyl)-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

115)  (R)-1-(3((3-clo-6-((1-propyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

116)  (R)-1-(3-((3-clo-6-(isoxazol-4-ylamino)-1H-pyrazolo [3,4-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

117)  (R)-1-(3-((3-clo-6-(isoxazol-4-ylamino)- 1H-pyrazolo[3,4-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

118)  (R)-1-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

119)  (R)-1-(3-((3-clo-6-(isoxazol-4-ylamino)- 1H-pyrazolo[3,4-d]pyrimidin-4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

120)  1-((3R,4R)-3~((3-clo-6-((1-(2,2,2-trifloetyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

121)  1-((3R,4R)-3-((3-clo-6-((1-propyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

122)  1-((3R,4R)-3-((3-clo-6-((1-(2-(dietylamino)etyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

123)  1-((3R,4R)-3-((3-clo-6-((1-(2-morpholinoetyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

124)  1-((3R,4R)-3~((3-clo-6-((1-isobutyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

125)  1-((3R,4R)-3~((3-clo-6-((1-(3-metoxybenzyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4 -metylpiperidin-1-yl)prop-2-en-1-on,
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126)  2-(4-((4-(((3R,4R)-1-acryloyl-4-metylpiperidin-3-yl)amino)-3-clo-1H-
pyrazolo[3,4-d]pyrimidin-6-yl)amino)-1H-pyrazol-1-yl)axetonitril,

127)  1-((3R,4R)-3-((3-clo-6-((1-(diflometyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en- 1-on,

128) 1-((3R,4R)-3-((3-clo-6-((l-metyl-1H-pyrazol-4-yl)amino)—1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

129) (R)—l-(3-((6-((1-Xyclopropyl-1H—pyrazol-4-yl)amino)-3-(metylthio)-1H—
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

130) (R)—1-(3—((6-(isoxazol—4—ylamin0)—3-(metylthio)-1H-pyrazolo[3,4-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

131)  (R)-1-(3-((6~((1-etyl- 1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

132) 1-((3R,4R)—3-((6-((1-ety1—1H—pyrazol—4-yl)amino)—3-(metylthio)-1H—
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

133)  1-((3R,4R)-3-((6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-3 -(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

134)  2-(4-((4-(((3R,4R)-1-acryloyl-4-metylpiperidin-3-yl)amino)-3 -(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin—6—y1)amino)—1H—pyrazol—l-yl)axetonitril,

135) 1-((3R,4R)-3-((6-((1-xyclopropyl-1H—pyrazol—4-yl)amino)—3-(mety1thio)—1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

136) (R)-1-(3-((5—010—2-((3-metylisothiazol-S-yl)amino)—7H-pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

137) (R)-1-(3-((5-clo-2-(pyridin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

138)  3-((3S.4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-y1)-3 -oxopropannitril,

139)  (R)-3-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
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d]pyrimidin-4-yl)amino)piperidin-1-yl)-3-oxopropannitril,

140)  (R,E)-1-(3-((5-clo-2-((4-(4-metylpiperazin-1 -yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)but-2-en-1-on,

141)  1-((R)-3-((5-clo-2~((4-(4-metylpiperazin- 1-yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)-3-xyclopropylprop-2-yn-1 -ol,

142)  1-((R)-3-((5-clo-2~((4-(4-metylpiperazin- 1-yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)pent-2-yn-1-ol,

143)  1-((R)-3-((5-clo-2~((4-(4-metylpiperazin- 1-yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)but-2-yn-1-ol,

144)  (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

145)  1-((3R,4R)-3~((6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

146)  (R)-1-(3-((6-(isoxazol-4-ylamino)-1H-pyrazolo[3 A-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

147)  (R)-1-(3~((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

148)  (R)-4-((1-acryloylpiperidin-3-yl)oxy)-2-((1 -xyclopropyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril,

149)  (R)-4-((1-acryloylpiperidin-3-yl)oxy)-2-((1 -(2,2-difloetyl)-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril,

150)  (R)-4-((1-acryloylpiperidin-3-yl)oxy)-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-5-cacbonitril,

151)  (R)-1-(B-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d[pyrimidin-4-
yl)oxy)piperidin-1-yl)prop-2-en-1-on,

152) (R)-1 -(3-((2~((4-morpholinophenyl)amino)-7H-pyrolo [2,3-d]pyrimidin-4-
yl)oxy)piperidin-1-yl)prop-2-en-1-on,
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153)  (R)-1-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en- 1-on,

154)  (R,E)-2-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1 -cacbonyl)-3-xyclopropylacrylonitril,

155)  (R,E)-2-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3 A-
d]pyrimidin-4-yl)oxy)piperidin- 1-cacbonyl)-3-xyclopropylacrylonitril,

156) (RE)-4-((1 —(2-xyano-4-mety1pent—2—enoyl)piperidin—3—yl)oxy)—Z-((1 -etyl-1H-
pyrazol-4-yl)amino)-7H-pyrolo [2,3-d]pyrimidin-5-cacbonitril,

157) RE)-4-((1 -(2-Xyan0-3-xyclopropylacryloyl)piperidin—3-yl)oxy)-Z—((1-etyl— 1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3 -d]pyrimidin-5-cacbonitril,

158) (R,E)-2-(3-((3-clo-6-((1 -xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1 _cacbonyl)-4-metylpent-2-ennitril,

159) 1-((3R,4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1 H-pyrazolo|3,4-
d]pyrimidin—4-yl)(metyl)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on,

160)  (E)-2-((3S,4R)-3-((3-clo-6-((1 -etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin—4-yl)amino)-4-ﬂ0piperidm- 1-cacbonyl)-4-metylpent-2-ennitril,

161) (E)-2-((3 S,4R)-3-((3-clo-6-((1-etyl-1 H-pyrazol-4-yl)amino)- 1H-pyrazolo|[3,4-
d]pyrimidin—4-y1)amino)-4-ﬂopiperidin— 1-cacbonyl)-3-xyclopropylacrylonitril,

162) (R.E)-2-(3-((3-clo-6-((1 -xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-4-metylpent-2-ennitril,

163) (R.E)-2-(3-((3-clo-6-((1 -xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)piperidin-1 _cacbonyl)-4,4-dimetylpent-2-ennitril,

164) (R,E)-2-(3-((3-clo-6-((1 -xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)piperidin- 1-cacbonyl)-3-xyclopropylacrylonitril,

165)  (R,E)-2-(3-((3-clo-6-((1 -xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)piperidin- 1-cacbonyl)-3-xyclopentylacrylonitril,

166) (R,E)-2-(3-((3-clo-6-((1 -etyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
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d]pyrimidin—4-yl)amino)piperidin-1-cacbonyl)—3-Xyclopropylacrylonitril,

167) G{,E)-Z-(Z%—((3-010-6-((1-ety1-1H—pyrazol-4-yl)amino)—1H—pyrazolo[3,4-
d]pyrimidin—4—yl)(metyl)amino)piperidin—1-cacbonyl)-3-xyclopropylacrylonitril,

168) (R,E)—2-(3-((3-clo-6-((l-etyl-1H—pyrazol—4-yl)amin0)-1H—pyrazolo[3,4-
d]pyrimidin—4-y1)(metyl)amino)piperidin—1-cacbonyl)-4-metylpent—2-ennit1i1,

169) (E)-2-((3R,4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-cacbonyl)-3 -xyclopropylacrylonitril,

170) (E)-Z-((3R,4R)-3-((3-010-6-((1-etyl—1H-pyraz01—4-y1)amin0)—1H—pyrazolo[3,4-
d]pyrimidin—4—yl)amino)—4-mety1piperid'1n—1-cacb0ny1)-4-metylpent-2-ennitril,

171) (R,E)-3-xyclopropyl—2-(3-((2-((1-etyl-1H—pyrazol—4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril,

172) (R,E)—2-(3-((2—((1-etyl—1H-pyrazo1—4-y1)amino)—7H—pyr010[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-cacb onyl)-4-metylpent-2-ennitril,

173) CR,E)—3-xyclopropyl—2—(3-((2-((1-etyl-1H-pyrazo1-4-y1)amin0)—7H—pyrolo[2,3-
d]pyrimidin—4-yl)thio)piperidin—l-cacbonyl)acrylonitril,

174) (R,E)-2-(3-((2-((1-etyl-lH-pyrazo1—4-y1)amino)—7H—pyr010[2,3-d]pyrimidin—4-
yl)thio)piperidin—1-cacbonyl)—4—mety1pent—2-ennitril,

175) (R,E)-3-Xyclopropyl-2-(3-((6—((1-etyl—1H—pyrazol—4-y1)amino)—1H—pyrazolo[3,4-
d]pyrimidh1—4—yl)amino)piperidin—l-cacbonyl)acrylonitril,

176)  (R,E)-3-xyclopropyl-2-(3-((6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl) acrylonitril,

177) (R,E)-2—(3-((5—clo-2—((1-etyl-1H-pyrazol-4-yl)amino)—7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-cacbonyl)-3 -xyclopropylacrylonitril,

178) (R,E)-2-(3-((5-clo-2-((l-etyl-1H-pyrazo1—4-y1)amino)—7H—pyrolo[2,3-
d]pyrimidin—4—y1)amino)piperidin—1-cacb0nyl)-4-mety1pent—2-ennitril,

179) (R,E)-Z—(3-((5-clo-2-((l-etyl—1H—pyrazol-4-yl)amino)-7H—pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl)-3 -xyclopropylacrylonitril,
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180) (R,E)-2-(3-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin-1-cacb onyl)-4-metylpent-2-ennitril,

181)  (R,E)-2-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo|3,4-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl)-3 -xyclopropylacrylonitril,

182) (R,E)-3-xyclopropyl-2-(3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril,

183) 2-clo-1-((3R4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)ethan-1-on,

184)  (R)-1-(3-((6-((1-(2,2-difloety])- 1H-pyrazol-4-yl)amino)-3-metyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on,

185)  (R)-1-(3-((6-((1-etyl- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

186) (R)-1-(3-((6-((1-isobutyl- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

187)  (R)-1-(3-((6-((1-(tert-butyl)- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

188) (R)-1-(3-((6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

189)  (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-3 ~(metylthio)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

190)  (R)-1-(3-((6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-3-(metylthio)- 1 H-
pyrazolo [3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

191)  (R)-1-(3-((6-((1-metyl- 1H-pyrazol-4-yl)amino)-3-(metylthio)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

192)  (R)-1-(3-((6-((1-(tert-butyl)- 1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo [3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on, va

193) 1-((3S,4R)—3-((3-clo-6-((1-etyl-1H—pyrazol-4-yl)amino)-1H—pyrazolo[3,4—
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d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on.

Ngoai ra, cac hop chét theo sang ché ¢6 thé tdn tai & dang mubi, dic biét 1a mudi duoc
dung. Céc mudi dugc st dung phd bién trong linh vire k§ thudt, 1a cac mudi nhu mudi cong axit
duoc tao ra boi axit tw do duge dung ¢o thé duoc st dung khong han ché. Thuat ngf “mudi dugc
dung” nhu duoc st dung trong ban mo té& nay chi mudi cong hitu co hodc vo co bat ky ctia hop
chét c6 cong thirc hoa hoc 1, ndng do cua cac mudi nay twong d6i khong ddc va khong co hai
dbi v6i bénh nhan va hoat hoa hiéu qua va tic dung phu cua cac mubi ndy khong lam phan huy

hiéu luc ¢0 1gi cia cac hop chat trén.

Mubi duge dung c6 thé thu dugc bang cac phuong phap thong thuong st dung axit vo
co hodc hitru co. Viduy, mudi duoc dung c6 thé dugc diéu ché bé’lng cach hoa tan hgp chét c6 cong
thirc hda hoc 1 trong dung mdi hitu co ¢6 thé tron voi nude, vi dy, axeton, metanol, etanol hoac
axetonitril, sau d6 bd sung axit hitu co hodc axit vo co, va loc va lam kho cac tinh thé két ta.
Theo céch khac, mudi dugc dung c6 thé duoc didu ché bang cach loai b dung moi hodc luong
du axit khoi hdn hop phéan tmg duoc bd sung axit dudi ap suét giam, sau d6 lam kho cén, hodc
bang cach b sung dung mdi hiru co khéc nhau va sau d6 loc mudi két tha. O thoi diém nay, cac
mudi dugc wu tién ¢6 thé bao gdm cic mudi thu duge tir axit clohydric, axit bromhydric, axit
sulfuric, axit phosphoric, axit nitric, axit axetic, axit glycolic, axit lactic, axit pyruvic, axit malonic,
axit suxinic, axit glutaric, axit fumaric, axit malic, axit mandelic, axit tartric, axit Xitric, axit
ascorbic, axit palmitic, axit maleic, axit hydroxymaleic, axit benzoic, axit hydroxybenzoic, axit
phenylaxetic, axit xinamic, axit salixylic, axit metansulfonic, axit benzensulfonic hodc axit

toluensulfonic, va cc chét twrong tu.

Mubi hodc solvat khong dugce dung ctia hop chét c6 cong thirc hoa hoc 1 ¢o thé duoc st
dung 1am hop chit trung gian khi didu ché hop chit c6 cong thuc hoa hoc 1, hodc mubi dugc
dung hodc solvat ctia ching.

Hop chét c6 cong thirc hoa hoc 1 theo sang ché bao gdm khong chi mudi duoe dung cta
hop chit nay, ma con cé solvat va hydrat ma c6 thé duoc didu ché tir d6, va cling bao gOm tat ca
cdc chéit ddng phan lap thé c6 thé. Solvat, hydrat va chét dong phan 1ap thé ctia hop chét c6 cong
thire héa hoe 1 ¢6 thé duge diéu ché va duoc str dung tir hop chét c6 cong thire hda hoc 1 bang

cach str dung cac phuong phap phd bién.
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Ngoai ra, hgp chét c6 cong thirc hda hoc 1 theo sang ché c6 thé dugc diéu ché & dang tinh
thé hodc & dang khong tinh thé, va khi hop chit c6 cong thirc hoa hoc 1 dugce diéu ché & dang
tinh thé, c6 thé thy y duge hydrat hoa hogc solvat hoa. Theo sang ché, hop chit c6 cong thirc hoa
hoc 1 ¢6 thé khong chi bao gdm hydrat héa lugng phap, ma con bao gdm hop chit chira lwong
nudce khéac nhau. Solvat cua hop chit co cong thirc hda hoc 1 theo sang ché bao gdm ca solvat

héa luong phap va solvat khdng héa luong phap.

Hon nita, séng ché c6 thé tao ra hop chét 1am vi du c6 cong thirc hda hoc 1 thdng qua so

dd phan tmg 1 dudi day.

So dd phan tmg 1

R, R, R

21? /ﬁ\ zp ZJC’ i
X4 /l< H Xq. o

X 4*X§5 "O X 4*Xg Ry

3

X3 Xasxg
NT sz ii N X2 iii N —sz
| X —_— | X4 I e
R1\N)\N/ N R1\N)\N/ N R1\N)\N/ N
H H H
H H H
1-7

1-6 1

(trong so dd phan tmg 1, X1 dén Xs, va Ri dén Rs 1a nhu duge xée dinh trude o, va khi X4
12N, thi X; 1a lién két, va khi X4 1a CH, thi X 1a NH, va Z la halogen. Téthon 13, Z laclo.)

Bude i 1a bude didu ché hop chét c6 cong thirc héa hoe 1-3 bang cach cho hop chét c¢6
cong thirc héa hoc 1-1 phan tng véi hop cht ¢6 cong thie hoa hoc 1-2. Phan tmg nay t6t hon 1a
duoc thuc hién trong sy ¢ mat ctia N,N-diisopropyletylamin ¢ nhiét do trong phong dén nhiét
dd cao, va dung moi nay t6t hon 1a etanol.

Buéc ii 13 budc didu ché hop chat c6 cong thirc hoa hoc 1-4 béang cach loai nhém bao vé

khéi hop chét c6 cong thic héa hoc 1-3. Phin ing nay t4t hon 1& duge thuc hién dudi diéu kién
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axit clohydric (t6t hon 13, diéu kién axit clohydric 6 N), va dung mdi nay t6t hon 1& metanol.

Budc iii 1a budc didu ché hop chét c6 cong thirc hoa hoc 1-5 bang cach cho hop chit c6
cong thirc héa hoc 1-4 phan tmg véi Rs-axyl clorua. Phan Gmg nay t6t hon 1a dugc thuc hién &
nhiét do ndm trong khoang tir -20°C dén 0°C dudi dicu kién ciia trietylamin hodc natri
hydrocacbonat. Hon nita, dung moi nay t5t hon 1a diclometan hodc dung dich dugc tron cua
tetrahydrofuran va nude. Theo cach khéc, budc iii o thé duoc thyuc hién bing phan Gmg véi axit
Rs-carboxylic thay vi Rz-axyl clorua. Trong trudng hop nay, phan g nay t6t hon la duoc thuce
hién duéi diéu kién cua N,N-diisopropyletylamin, 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridin 3-oxit hexaflophosphat & nhiét d trong phong, va dung moi nay t6t hon
& tetrahydrofuran hodc N,N-dimetylformamit.

Bude iv 12 budc didu ché hop chét co cong thirc hoa hoc 1 bang cach cho hop chét co
cdng thirc héa hoc 1-5 phan tng véi Ri-NHa. Phan img nay tot hon 1a duge thuc hién & nhiét do
cao duéi diéu kién cta axit trifloaxetic, va dung mdi nay t6t hon 14 2-butanol.

Ngoai ra, nhu dugc thé hién trong so d6 phan tmg 1 & trén, bat dAu tir hop chat c6 cong
thire hoa hoc 1-3, hop chat c6 cong thirc hoa hoc 1-6, hop chét c6 cong thirc hda hoc 1-7 va hop
chét c6 cong thirc hoa hoc 1 ¢o thé duoc didu ché theo thir tur ndy, va mdi budc trong $O cac budc
iv, ii va iii gidng nhu dugc mo ta ¢ trén, ngoai trlr chit phan tng.

Hon nita, sang ché c6 thé tao ra hop chit 1am vi dy c6 cong thirc hoa hoc 1 thong qua so

dd phan tmg 2 dudi day.
So dd phan tmg 2
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(trong 50 dd phan tmg 2, X1 dén X3, va Ri dén Rs 1a nhu durge xéc dinh trude 46, va khi X4
1a N, thi Xs 1a lién két, va khi X4 1a CH, thi Xs la NH. Y la 4-metylbenzyl sulfonyl hodc 2-
(trimetylsilyl)etoxymetyl, Z 1a halogen, va t6t hon 1 Z 1a clo.)

Budc v 1a bude didu ché hop chét c6 cong thire hoa hoc 1-9 bang cach cho hop chét co
cong thirc hoa hoc 1-1 phan tmg v6i hop chét c6 cong thirc hoa hoc 1-8. Phan ing nay t6t hon 1a
dugc thuc hién ¢ nhiét do béang 0°C hodc nho hon dudi diéu kién bazo, va dung moi nay tdt hon
13 axeton hogdc N,N-dimetylformamit.

Budc i 12 bude didu ché hop chit c6 cong thirc héa hoc 1-10 tir hop chat ¢6 cong thic
héahoc 1-9, 1a gidng bude i cua so d0 phéan tmg 1 ngoai trlr cht phan tmg.

Bude vi la bude didu ché hop cht ¢6 cong thire héa hoe 1-11 bang céch cho hop chét co
cong thiic hoa hoc 1-10 phan tmg v6i Ri-NH,. Phan Gmg nay tt hon 13 duoc thuc hién & nhiét do
nam trong khoang tlr 100°C dén 120°C dudi diéu kién clia phdi i, chét xtc téc paladi va bazo, va
dung moi nay t6t hon 1a 1,4-dioxan.

Budc ii 1a bude diéu ché hop chét ¢6 cong thirc hda hoc 1-12 tir hop chét c6 cong thirc
héahoc 1-11,1a gidng bude ii cua so d0 phéan tmg 1 ngoai trlr chét phan tmg.

Bude ii 1a bude diéu ché hop chét c6 cong thirc hda hoc 1-13 tir hop chét c6 cong thirc

hoa hoc 1-12, 1a gibng bude iii cua so dd phan tmg 1 ngoai trir chit phan Gmg.
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Bude vii 1a bude didu ché hop chét c6 cong thire héa hoc 1 loai Y khéi hop chét c6 cong
thirc hoa hoc 1-13. Khi Y 1a 4-metylbenzylsulfonyl, phan ing nay t6t hon 1a duoc thuc hién &
nhiét d6 nim trong khoang tir 40°C dén 60°C du6i diéu kién bazo, va dung modi nay t6t hon 1a
metanol. Hon nita, khi Y 13 2-(trimetylsilyl)etoxymetyl, phan img nay t6t hon 13 dugc thuc hién

& nhiét do trong phong dudi diéu kién axit trifloaxetic. Dung moi nay t6t hon 13 diclometan.

Ngoai ra, sang ché dé xuét quy trinh didu ché hop chét c6 cong thic hoa hoc 1-15 dudi
day nhu duge thé hién trong so dd phan tmg 3 dudi ddy khi X» la CRs va Rs la halogen. Hop chét
¢6 cong thirc hoa hoc 1-15 ¢ thé duoc str dung 12 hop chét c¢6 cong thirc hda hoc 1-1 trong cac

so dd phan tmg 1 va 2.

So dd phan ting 3
Z
0 Rs
J vii
L~ 00
A 1
N < ‘
z- N zZ N7 N
1-14 1-15

(trong so do phan tmg 3, X1 va Rs la nhu dugc xac dinh trudc do, va Z 1a halogen. Tt hon
13,7 laclo.)

Bude viii 13 budce didu ché hop chit ¢6 cong thire hoa hoc 1-15 tir hop chét c6 cong thirc
hoa hoc 1-14. Phan ing nay tdt hon 1a duoc thuc hién & nhiét d¢ trong phong dén 60°C trong su

c6 mit ctia N-halosuxinimit, va dung moi nay t6t hon 12 N,N-dimetylformamit.

Hon nita, sang ché @ xuét duoc phim d& ngan ngira hodc diéu tri bénh lién quan dén
hoat tinh rc ché kinaza, chira hop chit c6 cong thirc hoa hoc 1, hodc mudi duoce dung, hydrat,
solvat hotic chit ddng phén clia chiing lam hoat chét.

Trong truong hop nay, cac bénh lién quan dén hoat tinh trc ché kinaza bao gb6m bénh
viém, bénh tu mién, bénh ting sinh hodc bénh qua tang sinh, va bénh qua trung gian mién dich.

Nhu duge st dung trong ban md ta nay, thuét ngl “ngan ngtra” chi hoat dong bat ky dé
lam cham hodc trc ché su phét sinh, sy lan rong hodc su tai phét cia cac bénh dugc aé cap ¢ trén
bang viéc dung ché pham theo sang ché, va “diéu tri” chi hoat dong bat ky dé cai thién hogc thay

dbi triéu chimg cua cac bénh ¢ trén t6t hon bang viéc dung ché phdm theo sang ché.
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Duoc pham theo séng ché c6 thé dugc bao ché theo cac kiéu dung qua miéng hodc ngoai
dudng tiéu hoa theo su thye hanh dugc tiéu chudn. Céc dang ché phim nay c6 thé chira cc chét

phu gia nhu chit mang dugc dung, ta dugc hodc chét pha loding ngoai hoat chét.

Céc chat mang thich hop bao gdm, vi dy, nuée mudi sinh 1y, polyetylen glycol, etanol,
dau thuc vAt, va isopropyl myristat va cac chit tuong tu. Céc chit pha loang bao gdm, vi du,
lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza va/hodc glyxin va cac chét tuong tu,
nhung khong bi gi6i han ¢ d6. Hon nita, cac hop chét theo sang ché ¢6 thé duoc hoa tan trong
dau, propylen glycol hodc cac dung moi khac duge sir dung phd bién trong viéc diéu ché dung
dich tiém. Hon nita, cic hop chét theo séng ché c6 thé dugc bao ché trong thubc m& hodc kem

d& ding tai chd.

Céc dang lidu dugc cta céc hop chét theo séng ché c6 thé bao gdm c4ch st dung cc hop
chét & dang mudi dugc dung hodc solvat clia chiing, va sir dung cac hop chét mdt minh hodc két

hop vi/hodc hdn hop thich hop cting véi cac hop chit ¢6 hoat tinh dugc khéc.

Céc hop chét theo sang ché 6 thé duge bao ché thanh dung dich tiém bang cach hoa tan,
tao huyén phit hodc nhii hoa cac hop chét trong dung moi c6 thé hoa tan trong nudc nhu nudc
mudi thong thuong, dextroza 5% hogc dung moi khong chira nuéc nhu axit béo glyxerit tong
hop, este ctia axit béo bac cao hodc propylen glycol. Cac ché pham theo sang ché c6 thé bao gdbm
c4c chét phu gia thong thuong nhur céc chét hoa tan, cac chét ding truong, cac chét tao huyén

phu, cac chat nhil héa, cdc chat lam 6n dinh va céc chat bdo quan.

Lidu hop chét dugc uu tién theo sing ché c6 thé thay ddi theo tinh trang bénh va can néng
ctia bénh nhén, mirc dd nghiém trong ctia bénh, loai thudc, va duong dung va khoang thoi gian
dung, nhung c6 thé thich hop dugc chon boi nguoi c6 hidu biét trung binh trong linh vuc k§
thuét. Tuy nhién, dé dat duoc hiéu qua mong mudn, hop chit theo séng ché c6 thé duogc ding
hang ngay ¢ liéu ndm trong khoang tir 0,0001 dén 100 mg/kg (trong lugng co thé), va tot hon 1a
nam trong khoang tir 0,001 dén 100 mg/kg (trong lugng co thé). Viéc dung c6 thé duogc thuc hién
mot 1an mdt ngdy hodc & cac lidu duge chia mdi ngay thong qua dudng mi¢ng hodc ngoai duong
tiéu hoa. Ty thude vao phuong phéap dung, ché pham c6 thé chira hop chét theo sang ché voi
lugng ndm trong khoang tir 0,001 dén 99% khéi lugng, tot hon 1 nim trong khoang tir 0,01 dén
60% khéi lugng.

-28-



37025

Duoc pham theo séng ché ¢6 thé duoc ding cho dong vét co vii nhu chudt cbng, chudt
nhét, gia stic, con ngudi, thong qua cic dudng khac nhau. Viée dung ¢6 thé duoc thuc hién thong
qua tAt ca cac phuong phéap co thé, vi du, miéng, truc trang, tiém trong tinh mach, trong co;, dudi
da, trong mang trong tr cung, trong néo thét.

Hiéu qua cua sang ché

Hop chét co cOng thirc hda hoc 1 theo sang ché hodc mudi duoc dung, hydrat, solvat hodc
chit ddng phan ctia chung c6 thé duoc stir dung hitu ich dé ngan ngira hodc diéu tri bénh lién quan
dén hoat tinh tic ché kinaza.

Vi du thwe hi¢n sang ché

Dudi day, sang ché s& duoc md ta chi tiét hon bang cach vi du. Tuy nhién, cac vi du nay
duoc cung cép chi cho muc dich minh hoa, va khong nén dugc hiéu 12 1am gidi han pham vi clia
sang ché & cac vi du nay.

Vi du didu ché 1: Pidu ché 1(R)-1-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on

N
|
Buée 1: Didu ché tert-butyl (R)-3—((2-010-7H—pyr010[2,3-d]pyrimidin—4-yl)amino)piperidin—1-
carboxylat
Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (500,0 mg, 2.7 mmol) dugc hoa tan trong
etanol (10 mL), N,N-diisopropyletylamin (695,0 pL, 4,0 mmol) va tert-butyl-(R)-3-
aminopiperidin-1-carboxylat (639,3 mg, 4,0 mmol) duoc bb sung vao d6. Sau khi khuéy hén
hop phan tmg ¢ nhiét do 110°C trong 12 gi0, 16p hitu co dugc phén tach, duge xir 1y bang magie
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sulfat, duwoc loc va sau d6 dugc co dudi ap suét giam. Can dugc phan tach béng sic ky cot dé thu

dugc hop chat néu & dé muc nay (900,0 mg, hiéu suét: 98,0%).

'H NMR (500MHz, CDCls) 8 7,06(s, 1H), 6,38(s, 1H), 4,24-4,20(m, 1H), 3,84-3,82(m,
1H), 3,80-3,30(m, 3H), 2,01-1,90(m, 1H), 1,80-1,75(m, 1H), 1,65-1,55(m, 2H), 1.43(s, 9H)

Buéc 2: Pidu ché (R)-2-clo-N-(piperidin-3-y1)-7H-pyrolo[2,3-d]pyrimidin-4-amin hydroclorua

Dung dich axit clohydric 6N (5,0 mL, lugng du) dugc hoa tan trong metanol dugc bd
sung vao tert-butyl (R)-3-((2—010-7H—pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin— 1-carboxylat
(474,0 mg, 1,4 mmol). Sau khi khudy ¢ nhiét do trong phong trong 30 phut, hdn hop phén ting

duoc ¢6 va phan tng tiép theo dugc thuc hién ma khong phan tach.

I NMR (500MHz, CDs0D) 8 7,11(d, 1H), 6,63(d, 1H), 4,52-4,49(m, 1H), 3,66-3,63(m,
1H), 3,37-3,34(m, 1H), 3,02-2,90(m, 2H), 2,19-2,16(m, 1H), 2,12-2,09(m, 1H), 1,90-1,77(m,
2H)

Bude 3: Didu ché (R)-1-(3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-

en-1-on

Sau khi (R)-2—clo-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin—4-amin hydroclorua
(500,0 mg, 1,7 mmol) dugc hoa tan trong diclometan (10,0 mL), trietylamin (725,3 uL, 5,2 mmol)
duoc bd sung & nhiét do 0°C va sau do hdn hop duge khudy trong 30 phit. Acryloyl clorua (155,0
uL, 1,9 mmol) dugc b sung vao hdn hop phan tmg, sau d6 khudy & nhiét do 0°C trong 1 gio. Lép
hitu co duge phan tach, duge xur ly béng magie sulfat, duoc loc, va sau d6 dugc ¢o dudi ap suét
giam. Can dugce phan tach bé‘mg sic ky cot dé thu duoc hop chat néu & dé muc nay (250,0 mg, hiéu
suét: 66,0%).

'HNMR (500MHz, CD;0D) § 7,02(s, 1H), 6,92-6,86(m, 1H), 6,57(s, 1H), 5,73-5,68(m,
1H), 4,60-4,28(m, 2H), 4,06-4,02(m, 1H), 3,25-2,96(m, 2H), 2,14-2,12(m, 1H), 1,92-1,88(m,
1H), 1,81-1,78(m, 1H), 1,67-1,63(m, 1H)

Buéc 4: Dibu ché (R)-1—(3—(2-(4-(4-metylpiperazin—1-yl)phenylamino)-7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

(R)-1-(3-((2—c10—7H—pyrolo[2,3-d]pyrimidin—4-y1)amin0)piperidin—1-y1)pr0p-2-on (27,0
mg, 0,09 mmol) va 4-(4-metylpiperazin-1-yl)anilin (11,5 mg, 0,06 mmol) dugc hoa tan trong 2-
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butanol (2,0 mL). Axit trifloaxetic (6,9 pL, 0,07 mmol) dugc bd sung vao d6 va hdn hgp phéan Gmg
dugc phan Gmg & nhiét d 110°C trong 12 gio, va sau d6 dung mdi duge cd. Hon hop phan Gng
duoc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol, va can dugc
phén tach bang séc ky cot d8 thu dugc hop chat néu & dé muc nay (2,3 mg, hiéu suét: 6,4%)

'H NMR (500MHz, CD;0D) & 7,55-7,52(m, 2H), 6,92-90(m, 2H), 6,84-6,50(m, 2H,
6,41(s, 1H), 6,28-6,03(m, 1H), 5,80-5,46(m, 1H), 4,20-4,06(m, 3H), 3,16-3,13(m, SH), 2,67-
2,63(m, 5H), 2,38(s, 3H), 2,15-2,02(m, 1H), 1,91-1,89(m, 1H), 1,72-1,59(m, 2H)

Vi du 2: Didu ché (R)-N-(3-(4-(1-acryloylpiperidin—3-ylamino)—7H—pyrolo[2,3-d]pyrimidin—Z-

ylamino)phenyl)pyrolidin-1-carboxamit,

Bude 1: Didu ché 2,4-diclo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (3,0 g, 16,0 mmol) dugc hoa tan trong
axeton (20,0 mL), 4-metylbenzensulfonyl clorua (4,6 g, 23,9 mmol) dugc bd sung vao do. Sau
khi 1am lanh dén nhiét do 0°C, dung dich natri hydroxit 2M (12,0 mL) dugc bd sung timg giot
tir tir va sau d6 duoc khudy ¢ nhiét do trong phong trong 2 gio. L6p hitu co dugc phan tach, duoc
xir Iy bing magie sulfat, dugc loc, va sau d6 dugc co dudi ap suat giam. Can duoc phan tach
béng sic ky cot dé thu dugc hop chét néu & d& muc nay (2,9 g, hiéu suat: 80,0%).

'HNMR (500MHz,CD;0D) & 8,12(d, 2H), 7,76(d, 1H), 7,37(d, 2H), 6,68(d, 1H), 2,43(s,
3H)

Buée 2: Didu ché  tert-butyl-(R)-3-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat

Sau khi 2,4-diclo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (500,0 mg, 1,5 mmol) duge hoa tan
trong etanol (10 mL), N,N-diisopropyletylamin 382,0 pL, 2,2 mmol) va tert-butyl (R)-3-
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aminopiperidin-1-carboxylat (322,0 mg, 1,6 mmol) dugc b sung vao d6. Hon hop phan tmg duoc
khudy & nhiét do 110°C trong 12 gidy, va sau d6 16p hitu co duge phan tach, duge xirly bang magie
sulfat, duoc loc, va sau d6 dugc cd dudi ap suét giam. Can dugc phan tach béng sic ky cot dé thu

duoc hop chit néu & dé muc nay (681,0 mg, hiéu suat: 92,0%).

'H NMR (500MHz, CDCl3) § 8,10(d, 1H), 7,39(d, 1H), 7,31-7,23(m, 4H), 4,17-4,13(m,
1H), 3,70-3,60(m, 1H), 3,45-3,35(m, 3H), 2,40(s, 3H), 1,95-1,85(m, 1H), 1,70-1,65(m, 1H),
1,60-1,55(m, 2H), 1,40-1,37(m, 9H)

Bude 3: Diéu ché N-(3-nitrophenyl)pyrolidin-1-carboxamit

Sau khi 1-isoxyanato-3-nitrobenzen (1,0 g, 6,1 mmol) duoc hoa tan trong tetrahydrofuran
(10,0 mL), pyrolidin (0,6 mL, 7,3 mmol) duoc bb sung vao do. Hon hop phan timg duoc cho phén
g trong 1 gio va sau do dung mdi duoc ¢d dudi ap suat giam. Czn dugc phén tach bang sic ky
cot dé thu duge hop chit néu & dé muc nay (1,3 g, hi¢u suét: 89,0%).

'H NMR (500MHz, CD;0D) § 8,47(s, 1H), 7,85-7,81(m, 2H), 7.49(t, 1H), 3,49-3,47(m,
4H), 1,98(s, 4H)

Bude 4: Didu ché N-(3-aminophenyl)pyrolidin- 1-carboxamit

Sau khi N-(3-nitrophenyl)pyrolidin-1-carboxamit (1,3 g, 5.5 mmol) dugc hoa tan trong
metanol (30,0 mL), niken Raney du dugc bd sung vao d6 va dugc thay thé bang khi hydro. Hon
hop phan Uimg duoc khudy trong 1 gid, dugc loc qua xelit, va dich loc dugc o dé thu duoc hop
chét néu & d& muc nay (1,1 g, hidu suét: 100,0%).

'H NMR (500MHz, CDsOD) 5 6,88-6,85(m, 1H), 6,74(s, 1H), 6,61(d, 1H), 6,31(d, 1H),
3,18(s, 4H), 1,83(s, 4H)

Buéc 5: Didu ché ert-butyl-(R)-3-((2-((3-(pyrolidin-1-carboxamido)phenyl)amino)-7-tosyl-7H-
pyrolo[2,3—d]pyrimidin—4-yl)amino)piperidin—1-carboxylat

Sau khi tert-butyl-(R)-3-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (200,0 mg, 0,4 mmol) dugc hoa tan trong 1,4-dioxan khan (2,0
mL), N-(3-aminophenyl)pyrolidin-1-carboxamit
(73,8 mg, 0,4 mmol), paladi axetat (4,0 mg, 0,02 mmol), 4,5-bis-9,9-dimetylxanthen (20,8 mg,

0,04 mmol) va xesi cacbonat (234,1 mg, 0,7 mmol) dugc b sung vao d6. Hon hop phén tmg
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duogc phan tng & nhiét do 120°C trong 30 phut bang cach st dung vi song. Lép hitu co duge
phén tach, dugc xu ly béng magie sulfat, duoc loc va sau d6 duge cd dudi ap suét gidm. Céan
dugc phén tach bang sdc ky cot 8 thu duge hop chét néu & d muc nay (190,0 mg, hiéu SuAt:
78,2%).

TH NMR (500MHz, CDCL) & 8,57(s, 1H), 7,98(d, 111), 7,59-7,55(m, 1H), 7,22-7,18(m,
21, 6,91-6,89(m, 2H), 6,51(s, 1H), 6,30(s, 1H), 3,72-3,69(m, 1H), 3,47-3,39(m, 7H), 2,33(m.
3H), 1,95-1,90(m, 6H), 1,69-1,64(m, 2H), 1,59-1,56(m, 1H), 1.44-1,36(m, 9H)

Budc 6: Didu ché (R)-N-(3-((4-(piperidin-3-ylamino)-7-tosyl-7H-pyrolo[ 2,3-d]pyrimidin-
2-yl)amino)phenyl) pyrolidin-1-carboxamit hydroclorua

Dung dich axit clohydric 6N (5,0 mL, luong du) duoc b sung vao tert-butyl-(R)-3-((2-
((3-(pyrolidin-1 -carboxamido)phenyl)amino)-7-tosyl-7H-pyrolo [2,3-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat (190,0 mg, 0,3 mmol). Sau khi khudy & nhiét do trong phong
trong 30 phut, hdn hop phan tmg dugc ¢ va phan ting tiép theo dugc thuc hién ma khong phéan
tach.

IF NMR (500MHz, CDsOD) 3 8,38(s, 1H), 8,02(d, 2H), 7,47-7,44(m, 2H), 7.38-7,36(m,
111), 7,32-7,28(m, 1H), 6,98-6,86(m, 3H), 3,69-3,66(m, 1H), 3,48-3,39(m, SH), 2,98-2,94(m,
111), 2,82-2,80(m, 1H), 2,43(s, 3H), 2,16-2,14(m, 1H), 2,06-1,98(m, 7H), 1,79-1,75(m, 1H)

Bude 7: Didu ché (R)-N-(3-((4-(1-acryloylpiperidin-3-yl)amino)-7-tosyl-7H-pyrolo[2,3-
d)pyrimidin—2-yl)amino)phenyl)pyrolidin—l-carboxamit

Sau  khi (R)-N—(3-((4-(piperidin—3-ylamino)—7-tosy1—7H—pyrolo[2,3—d]pyrimidin—Z-
yl)amino)phenyl) pyrolidin-1-carboxamit hydroclorua (160,8 mg, 0,3 mmol) dugc hoa tan trong
diclometan (10,0 mL), trietylamin (110,0 pL, 0,8 mmol) dugc bd sung vao do & nhiét do 0°C va
duge khudy trong 30 phut. Acryloyl clorua (60,6 pL, 0,4 mmol) dugc b6 sung vao hdn hop phan
img, sau do khudy & nhiét d 0°C trong 1 gio. Lop hitu co dugce phén tach, duoc xtt ly bing magie
sulfat, duoc loc, va sau d6 dugc co dudi ap suét giam. Cin duoc phén tach bang sic ky cot dé thu

duoc hop chat néu & dé muc nay (250,0 mg, hiéu sudt: 66,9%).

IH NMR (500MHz, CD50D) 3 8,13(s, 1H), 7.96(d, 1H), 7,31-6,99(m, 5H), 6,85-6,45(m,
2H), 6,30-5.94(m, 1H), 6,80-5,32(m, 1H), 4,30-4,07(m, 2H), 3.45(s, 4H), 3,20-3,16(m, 2H),
3.10-2,70(m, 1H), 2,33(s, 3H), 2,15-2,10(m, 1H), 1,94(s, 4H), 1,89-1,87(m, 1H), 1,75-1,57(m,
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2H)

Bude 8: Didu ché (R)-N-(3-((4-(1-acryloylpiperidin-3-yl)amino)-7H-pyrolo[2,3-d)pyrimidin-2-
ylamino)phenyl)pyrolidin-1-carboxamit

(R)-N-(3-((4~(1-acryloylpiperidin-3-yl)amino)-7 -tosyl-7H-pyrolo[2,3-d)pyrimidin-2-
yl)amino)phenyl)pyrolidin-1-carboxamit (25,0 mg, 0,04 mmol) duoc hoa tan trong metanol (1,0
mL). Kali hydroxit (4,5 mg, 0,08 mmol) dugc b sung vao hdn hop phan tng va dugc khudy &
nhiét do 50°C trong 12 gio. Lop hitu co duge phén tach, duge xir Iy bang magie sulfat, dugc loc,
va sau d6 duoc cd dudi ap sudt giam. Can dugc phan tach bang sdc ky cot 8 thu duoc hop chit

néu & d& muc nay (2,0 mg, hidu sudt: 11,1%).

I NMR (500MHz, CDs0D) 8 8,09(s, 1H), 7,18-7,12(m, 3H), 7,10-6,43(m, 2H, 6,43(s,
1), 6,31-6,00(m, 1H), 5,81-5,41(m, 1H), 4,21-4,16(m, 1H), 3,52-3,41(m, 4H), 3,43-3,17(m,
2H), 3,19-3,00(m, 1H), 2,89-2,76(m, 1H), 2,11-2,07(m, 1H), 1,93-1,92(m, 4H), 1,82-1,80(m.
1H), 1,79-1,59(m, 2H)

Vi du 3: Didu ché (S)-N-(3-(4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-2-
ylamino)pheny!)pyrolidin-1-carboxamit,

Hop chit néu & dé muc nay (10 mg, hiéu suét: 25,3%) dugc diéu ché theo cling cach nhur
trong vi du 2, ngoai trlr viéc tert-butyl-(R)-3-aminopiperidin-1-carboxylat dugce str dung thay vi
tert-butyl(S)-3-aminopiperidin-1-carboxylat trong vidu 2.

'H NMR (500MHz, CDsOD) 8 8,09(s, 1H), 7,18-7,12(m, 3H), 7,10-6,43(m, 2H, 6,43(s,
1H), 6,31-6,00(m, 1H), 5,81-5,41(m, 1H), 421-4,16(m, 1H), 3,52-3,41(m, 4H), 3,43-3,17(m,
2H), 3,19-3,00(m, 1H), 2,89-2,76(m, 1H), 2.1 1-2,07(m, 1H), 1,93-1,92(m, 4H), 1,82-1,80(m,
1H), 1,79-1,59(m, 2H)
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Vi du 4: Didu ché (R)-1-(3-(2-(4-morpholinophenylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

({/\l HN\‘O\I\[A
N p o
QL

H

Hop chét néu & d& muc nay (9.6 me, higu sudt: 20,0%) dugc diéu ché theo ciing cach nhu

~

I=

trong vi du 1, ngoai trir viéc 4-morpholinoanilin dugc sir dung thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) § 7,55-7,50(m, 2H), 6,90-6,88(m, 2H), 6,74-6,63(m, 2H),
6,54(s, 1H), 6,41-6,02(m, 1H), 5,80-5,45(m,1H0, 4,21-4,05(m, 2H), 3,83-3,81(m, 4H), 3,05-
3,03(m, 4H), 2,79-2,73(m, 3H), 2,15-2,10(m, 1H), 1,94-1,90(m, 1H), 1,75-1,59(m, 2H)
Vi du 5: Pidu ché (R)-1-(3-(2-(4-(pyrolidin-1-yl)phenylamino)-7H-pyrolo[2,3-d]|pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on

HN\'G\ITA
LT
N)\\N

H

Hop chét néu & dé muc nay (5,6 mg, hiéu sudt: 11,9%) duoc didu ché theo cting cach nhu

Ch

Iz

trong vi du 1, ngoai trlr viéc 4-(pyrolidin-1-yl) anilin dugc str dung thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) & 7,45-7,36(m, 2H), 6,85-6,50(m, 4H), 6,47(s, 1H), 6,39-
6,05(m, 1H), 5,85-5,54(m, 1H), 4,21-4,08(m, 2H), 3,26-3,05(m, 6H), 2,20-2,13(m, 1H), 2,00-
1,98(m, 4H), 1,92-1,90(m, 1H), 1,76-1,58(m, 3H)

Vi du 6: Pidu ché (R)-1-(3-(2-(4-(3,5-dimetyl-1H-pyrazol-1-y))phenylamino)-7H-pyrolo[2,3-
dJpyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

-35-
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BT
@x

Hop chét néu & dé muc nay (17,3 mg, hiéu sudt: 34,0%) dugc diéu ché theo cling cach nhur
trong vi du 1, ngoai trir viéc 4-(3,5-dimetyl-1H-pyrazol-1-yD)anilin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD30D) & 7,86-7,84(m, 2H), 7,24-7,23(m, 2H), 7,04-6,68(m, 2H),
6,44(s, 1H), 6,24-6,01(m, 2H), 5,76-5,50(m, 1H), 4,35-4,11(m, 2H), 3,50-2,74(m, 3H), 2,20(s,
6H), 2,00-1,92(m, 1H), 1,87-1,60(m, 3H)
Vi du 7: Diéu ché (R)-1-(3-(2-(4-(2-(dietylamino)etoxy)phenylamino)-7H-pyr010[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

HN\'Q\I\[]/%
/\N/\/O N~ A O
DA
N N
H

Hop chét néu & d& muc nay (10,0 mg, hiéu sudt: 19,0%) duge diéu ché theo cling cach nhu

Iz

trong vi du 1, ngoai trir viéc 4-(2-(dietylamino)etoxy)anilin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD30D) § 7,54-7,50(m, 2H), 6,85-6,82(m, 2H), 6,74-6,50(m, 2H),
6,40(s, 1H), 6,30-6,06(m, 1H), 5,80-5,46(m, 1H), 4,21-4,06(m, 4H), 3,20-3,10(m, 1H), 2,92-
2,90(m, 3H), 2,72-2,66(m, 5H), 2,20-2,15(m, 1H), 1,91-1,88(m, 1H), 1,85-1,59(m, 2H), 1,12-
1,05(m, 6H)
Vi du 8: Didu ché (R)-1—(3—(2-(4-(rnorpholin—4-cacbonyl)phenylamino)-7H-pyrolo[2,3-
dJpyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

-36-
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Hop chét néu & dé muc nay (6,9 mg, hiéu sudt: 13,3%) duoc didu ché theo cling cach nhu

Iz

trong vi du 1, ngoai trir vi€c (4-aminophenyl)(morpholino)metanon dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) § 7,84-7,79(m, 2H), 7,34-7,33(m, 2H), 6,82-6,80(m, 1H),
6,64-6,55(m, 1H), 6,44(s, 1H), 6,27-6,03(m, 1H), 5,80-5,46(m, 1H), 4,40-4,16(m, 2H), 3,68-
3,57(m, 9H), 3,16-3,11(m, 1H), 2,90-2,73(m, 1H), 2,20-2,17(m, 1H), 2,15-1,93(m, 1H), 1,85-
1,61(m, 2H)

Vi du 9: Pidu ché (R)-l-(3-(2-(4-(dimetylamino)phenylamino)-7H-pyrolo[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on

[L HN \g/\
RSP s
by
N

Hop chét néu & d muc nay (8,1 mg, hiéu suét: 18,4%) duoc diéu ché theo cling cach nhur
trong vi du 1, ngoai trr vi€c N,N-dimetylbenzen-1,4-diamin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD30D) & 7,48-7,43(m, 2H), 6,83-6,47(m, 4H), 6,40(s, 1H), 6,27-
6,02(m, 1H), 5,78-5,46(m, 1H), 4,21-4,10(m, 2H), 3,26-3,07(m, 2H), 2,84(s, 6H), 2,80-2,74(m,
1H), 2,14-2,13(m, 1H), 1,94-1,90(m, 1H), 1,62-1,55(m, 2H)

Vi du 10: Dicu ché (R)-1-(3-(2-(3-(3,5-dimetyl—1H—pyrazol-1-yl)phenylamino)—7H—pyrolo[2,3-
d]pyrimidin—4-ylamino)piperidin-l-yl)prop-z-en-l-on
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Hop chit néu & dé muc nay (9,8 mg, hiéu sudt: 19,6%) dugc diéu ché theo cting cach nhu
trong vi du 1, ngoai trir viéc 3-(3,5-dimetyl-1H-pyrazol-1-yl) anilin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) & 8,19-8,17(m, 1H), 7,60-7,50(m, 1H), 7,35-7,31(m, 1H),
6,90-6,88(m, 1H), 6,64-6,55(m, 2H), 6,44-6,42(m, 1H), 6,23-6,03(m, 2H), 5,85-5,55(m, 1H),
4,36-4,00(m, 2H), 3,67-3,40(m, 1H), 3,16-3,13(m, 1H), 2,77-2,74(m, 1H), 2,28(s, 3H), 2,24(s,
3H), 2,18-2,05(m, 1H), 1,86-1,48(m, 3H)

Vi du 11: Didu ché (S)1-(3-2-(4-(4-metylpiperazin-1-yDphenylamino)-7H-pyrolo[2,3-
d]pyrimidin—4-ylamino)piperidin—1-y1)prop-2—en—1-on

N HN'G\J\[A
YO

H

Iz

Hop chét néu & dé muc nay (9,8 mg, hiéu suét: 19,6%) dugc diéu ché theo cling cach nhu
trong vi du 1, ngoai trlr viéc tert-butyl-(R)-3-aminopiperidin-1-carboxylat dugc st dung thay vi
tert-butyl (S)-3-aminopiperidin-1-carboxylat trong vidu 1.

'H NMR (500MHz, CDsOD) 8 7,58-7,51(m, 2H), 6,92-6,86 (m, 2H), 6,50-6,41(m, 2H),
6,28-6,03 (m, 1H), 5,80-5,46(m, 1H), 4,20-4,06(m, 2H), 3,72-3,66 (m, 2H), 3,12(m, 4H), 2,65
(m, 4H), 2,36(s, 3H), 2,15-2,02(m, 1H), 1,91-1,89(m, 2H), 1,72-1,59(m, 2H)

Vi du 12: Didu ché (R)-1-(3-(2-(benzo[d]thiazol-6-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (7,5 mg, hiéu sudt: 29,8%) duoc didu ché theo cling cach nhu

Iz

trong vi du 1, ngoai trix viéc benzo|d]thiazol-6-amin dugc st dung thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D)  8,97(s, 1H), 8,80(d, 1H), 7.87(d, 1H), 7,62-7,56(m, 1H),
6,81-6,43(m, 3H), 6,27-5,93(m, 1H), 5,80-5,33(m, 1H), 4,28-4.23(m, 2H), 3,26-2,74(m, 3H),
2,20-2,14(m, 1H), 1,94-1,93(m, 1H), 1,68-1,63(m, 2H)

Vi du 13: Didu ché (R)-1-(3-(2-(4-phenoxyphenylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on

HN\‘G\] T]/%
O\@\ O
NS A\
r X2
HE
Hop chét néu & dé muc nay (6,0 mg, hiéu suét: 12,2%) duogc didu ché theo cting cach nhur
trong vi du 1, ngoai trir viéc 4-phenoxyanilin dugc st dung thay vi 4-(4-metylpiperazin-1-yl)anilin

trong vidu 1.

'H NMR (500MHz, CD;0D) 8 7,37-7,35(m, 2H), 7,29-7,28(m, 2H), 7,12-7,10(m, 2H,
7,03-6.98(m, 3H), 6,71-6,49(m, 2H), 6,37-6,10(m, 1H), 5,70-5,58(m, 1H), 4,22-4,19(m, 1H),
3.28-3.25(m, 1H), 2,89-2,78(m, 1H), 2,59-2,54(m, 2H), 2,07-2,05(m, 1H), 1,85-1,81(m, 1H),
1,79-1,53(m, 2H)

Vi du 14: Didu ché (R)-1-(3-(2-(1-metyl-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chit néu & d& muc nay (10,0 mg, hiéu suét: 28,6%) duoc diéu ché theo cting cach nhu
trong vi du 1, ngoai trir viéc 1-metyl-1H-pyrazol-4-amin duoc str dung thay vi 4-(4-metylpiperazin-
1-yD)anilin trong vi du 1.

IH NMR (500MHz, CD3;0D) & 7,89(d, 1H), 7,59(d, 1H), 6,84-6,52(m, 2H), 6,40(s, 1H),
6,25-6,07(m, 1H), 5,78-5,50(m, 1H), 4,22-4,16(m, 2H), 3,81(s, 3H), 3,27-2,80(m, 2H), 2,17-
2,14(m, 1H), 1,93-1,91(m, 1H), 1,76-1,61(m, 2H)

Vi du 15: Didu ché (R)-1-(3-(2-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

JSENG:
2": M AS
N |
LAk

H

Hop chétnéu & d& muc nay (14,0 mg, hiéu sut: 30,9%) duoc diéu ché theo ciing cach nhur
trong vi du 1, ngoai trir viéc 1-(2,2-difloetyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'HNMR (500MHz, CD3;0D) & 8,12-7,99(m, 1H), 7,61-7,52(m, 1H), 6,83-6,52(m, 2H),
6,40(s, 1H), 6,26-6,05(m, 2H) 5,79-5,50(m, 1H), 4,48-4.43(m, 2H), 4,24-4,21(m, 1H), 4,11-
4,08(m, 2H), 3,16-3,11(m, 1H), 2,16-2,13(m, 1H), 1,95-1,89(m, 1H), 1,73-1,61(m, 2H)
Vi du 16 Didu ché (R)-1-(3-(2«(1-(diflometyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on
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Hop chét néu & dé muc nay (7,0 mg, hiéu sudt: 24,2%) duoc didu ché theo cling cach nhu
trong vi du 1, ngoai trr viéc 1-(diflometyl)-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'HNMR (500MHz, CD;0D) & 8,39(d, 1H), 7,76(d, 1H), 7,36-7,34(m, 2H, 7,22-7,0,2(m,
1H), 6,77-6,57(m, 2H), 6,41(s, 1H), 6,25-6,06 (m, 1H), 5,78-5,52(m, 1H), 4,12-4,08(m, 2H),
3,16-3,14(m, 1H), 2,72-2,65(m, 1H), 2,19-2,17(m, 1H), 1,96-1,92(m, 1H), 1,82-1,73(m, 1H),
1,64-1,61(m, 2H)

Vi du 17: Didu ché (R)-1-(3-(2-(1-(2-metoxyetyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

HN\‘G\I\H/%
o)
I
HN)\N/ N
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Hop chat néu & dé muc nay (6,5 mg, hiéu suét: 27,1%) dugc diéu ché theo cling cach nhur
trong vi du 1, ngoai trr vi€c 1-(2-metoxyetyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CDsOD) 8 8,00(d, 1H), 7,55(d, 1H), 6,74-6,52(m, 2H, 6,41(s, 1H),
6,26-6,06(m, 1H), 5,78-5,51(m, 1H), 4,23-4,19(m, 3H), 4,15-4,10(m, 1H), 3,71-3,67 (m, 4H),
3,35 (s, 3H), 3,16-3,14(m, 1H), 2,18-2,17(m, 1H), 1,96-1,93(m, 1H), 1,65-1,63(m, 2H)

Vi du 18: Didu ché (R)-1-(3-(2(1-(2-morpholinoetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
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d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chat néu & dé muc nay (17,5 mg, hiéu suét: 34,3%) duoc diéu ché theo cting cach nhu
trong vi du 1, ngoai trlr vi€c 1-(2-morpholinoetyl)-1H-pyrazol-4-amin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) 8 7,98(d, 1H), 7,55(d, 1H), 6,73-6,56(m, 2H, 6,41(s, 1H),
6,40-6,07(m, 1H), 5,78-5,51(m, 1H), 4,23-4,18(m, 4H), 3,65-3,64(m, 4H), 3,30-3,16 (m, 1H),
2,78-2,71(m, 3H), 2,46 (s, 4H), 2,18-2,13(m, 1H), 1,94-1,92(m, 1H), 1,62-1,60(m, 2H)

Vi du 19: Pidu ché (R)-1-(3-2-(1-(2(dietylamino)etyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
dJpyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & d& muc nay (4,5 mg, hiéu sudt: 10,0%) duge didu ché theo cliing cach nhu
trong vi du 1, ngoai trix viéc 1-(2-(dietylamino)etyl- 1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

I NMR (500MHz, CD0D) 8 7,99(d, 1H), 7,56(d, 1H), 6,74-6,57(m, 2H., 6.42(s, 1H),
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6,41-6,08(m, 1H), 5,78-5,52(m, 1H), 4,25-4,19(m, 4H), 3,31-3,12(m, 1H), 3,02-2,92(m, 2H),
2,66-2,60(m, 6H), 2,20-2,17(m, 1H), 2,00-1,92(m, 1H), 1,80-1,72(m, 2H), 1,71-1,59(m, 2H),
1,34-1,29(m, 4H)

Vi du 20: Pidu ché (R)-1—(3-(2-(1-(3-metoxybenzy1)-1H—pyrazo1-4-ylamino)—7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & d2 muc nay (9,0 mg, hiéu suét: 17,6%) dugc diéu ché theo cting cach nhur
trong vi du 1, ngoai trir viéc 1-(3-metoxybenzyl)-1H-pyrazol-4-amin dugc su dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CDs;OD) 8 8,09(d, 1H), 7,57(d, 1H), 7,23-7,22 (m, 1H), 6,85-
6,78(m, 3H), 6,76-6,70(m, 2H), 6,40(s, 1H), 6,21-6,18(m, 1H), 5,73-5,71(m, 1H), 5,24-5,19 (m,
2H), 4,13-4,11 (m, 1H), 3,74 (s, 3H), 3,83-3,75(m, 1H), 3,38-3,01(m, 1H), 2,07-2,01(m, 1H),
1,92-1,87(m, 1H), 1,86-1,71(m, 1H), 1,69-1,49(m, 2H)

Vi du 21: Pidu ché (R)-1-(3-(2-(1—ety1-1H—pyrazol—4-ylanﬁno)-7H—pyrolo[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chatnéu & d& muc nay (15,0 mg, hiéu suét: 36,6%) dugc diéu ché theo cling cach nhu
trong vi du 1, ngoai trir vi€c 1-etyl-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-metylpiperazin-
1-yDanilin trong vi du 1.

'H NMR (500MHz, CDsOD) 8 7,96(d, 1H), 7,52(d, 1H), 6,73-6,52(m, 2H), 6,39(s, 1H),
6.26-6,06(m, 1H), 5,78-5,51(m, 1H), 4,23-4,21(m, 3H), 4,20-4,07(m, 3H), 3,28-3,08(m, 1H),
2,16-2,14(m, 1H),1,92-1,90(m, 1H), 1,61-1,59(m, 1H), 1,39-1,23(m, 2H)

Vi du 22: Pidu ché (R)-1-(3-(2-(1,3-dimetyl-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-
4-ylamino)piperidin-1-yl)prop-2-en-1-on

-~
N-N

\

Hop chét néu & dé muc nay (3,5 mg, hiéu suét: 8,5%) dugc diéu ché theo cting cach nhu
trong vi du 1, ngoai trr vi€c 1,3-dimetyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'HNMR (500MHz, CD;0D) 8 7,83(d, 1H), 6,73-6,56(m, 2H), 6,55(s, 1H), 6,40-6,39(m,
1H), 5,35-5,33(m, 1H), 4,18-4,10(m, 3H), 3,76(s, 3H), 3,22-3,16(m, 1H), 2,22(s, 3H), 2,19-
2.17(m, 1H), 2,16-2,14(m, 1H), 1,95-1,90(m, 1H), 1,78-1,70(m, 1H), 1,65-1,60(m, 2H)
Vi du 23: Didu ché (R)-1-(3-(2-(is0xazol-4-ylamino)—7H-pyrolo[2,3-d]pyrimidin—4-

ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & dé muc nay (4,5 mg, hiéu sut: 11,8%) dugc diéu ché theo cting cach nhu
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trong vi du 1, ngoai trir viéc isoxazol-4-amin dugc str dung thay vi 4-(4-metylpiperazin-1-yl)anilin

trong vidu 1.

IH NMR (500MHz, CD;0D) 8 9,04(d, 1H), 8,49(d, 1H), 6,78-6,57(m, 2H), 6,43-6,12(m,
1H), 5,56-5,34(m, 1H), 4,18-4,12(m, 3H), 3,25-3,16(m, 1H), 2,20-2,16(m, 1H), 1,93-1.91(m,
1H), 1,79-1,74(m, 1H), 1,71-1,60(m, 2H)

Vi du 24: Pidu ché (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-2-
ylamino)-1H-pyrazol-1-yl)-N-metylaxetamit

HN\'QI \n/§

S

N™ N

A

N_

b=
HN
\

Hop chét néu & dé muc nay (11,9 mg, hiéu suét: 40,2%) duoc didu ché theo cung cach nhur

T
Iz

e

trong vi du 1, ngoai trlr viéc 2-(4-amino-1H-pyrazol-1-yl)-N-metylaxetamit dugc st dung thay vi
4-(4-metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CDs0D) & 7,96-7,90(m, 1H), 7.57-7,50(m, 1H), 6,86-6,50(m, 1H),
6.27-6,09(m, 1H), 5,80-5,56(m, 1H), 4,42-4,29(m, 2H), 4,14-4,09(m, 2H), 3,97-3,41(m, 3H),
2,15-2,09(m, 1H), 1,93-1,86(m, 2H), 1,64-1,60(m, 1HO, 1,45-1,40(m, 3H)

Vi du 25: DPidu ché (R)-1-(3-(2-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)but-2-yn- 1-on
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Buée 1: Didu ché rert-butyl-(R)-3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (500,0 mg, 2,7 mmol) dugc hoa tan trong
etanol (10 mL), N,N-diisopropyletylamin (695,0 pL, 4,0 Mmol) va tert-butyl (R)-3-
aminopiperidin-1-carboxylat (639,3 mg, 4,0 duong lugng) dugc bd sung vao d6. Hon hop phan
ung dugc khudy & nhiét @ 110°C trong 12 gio, va 16p hitu co duoc phan tach, duoc xir Iy bang
magie sulfat, dugc loc, va duoc cd dudi ap suét giam. Cin dugc phén tach bang sic ky cot dé thu

duoc hop chét néu & d& muc nay (900,0 mg, hiéu Suét: 98%).

I NMR (500MHz, CDOD) 3 7,06(s, 1H), 6,38(s, 1H), 4,24-4,20(m, 1), 3,84-3,82(m,
1), 3,80-3,30(m, 3H), 2,01-1,90(m, 1H), 1,80-1,75(m, 1H), 1,65-1,55(m, 2H), 1,43(s, 9H)

Budc 2: Pidu ché (R)-2-clo-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin

Dung dich axit clohydric 6N (5,0 mL, luong du) duge hoa tan trong metanol duoc bd
sung vao fert-butyl-(R)-3-((2-clo-7H-pyrolo [2,3-d]pyrimidin-4-yl)amino)piperidin-1 -carboxylat
(474,0 mg, 1,4 mmol). Sau khi khudy & nhiét do trong phong trong 30 phut, hdn hop phén tmg
duogc trung hoa bing dung dich natri bicacbonat béo hoa. L6p hitu co duoc phéan tach, duge xtr
Iy bing magie sulfat, dugc loc, va sau d6 duoc c6 dudi 4p suat giam 8 thu dugc hop chit néu 6

dé muc nay ma khong phén tach.

IH NMR (500MHz, CD:;OD) & 7,11(d, 1H), 6,63(d, 1H), 4,52- 4,49(m, 1H), 3,66-
3.63(m, 1H), 3,37-3,34(m, 1H), 3,02-2,90(m, 2H), 2,19-2,16(m, 1H), 2,12-2,09(m, 1H), 1.90-
1,77(m, 2H)

Budc 3: Didu ché (R)-1-(3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-yl)but-2-

yn-1-on

Sau khi axit 2-butenoic (84,1 mg, 0,2 mmol) dugc hoa tan trong tetrahydrofuran (3,0 mL),
N,N-diisopropyletylamin (69,2 mg, 0,4 mmol) va 1-[bis(dimetylamino)metylen]-1H-1,2.3-
triazol[4,5-b]pyridin 3-oxit hexaflophosphat (90,6 mg, 0,2 mmol) dugc bd sung vao do6 va duge
khudy trong 30 phut. (R)-2-c10-N—(piperidin—3-yl)-7H—pyrolo[2,3-d]pyrimidin—3-amin (50,0 mg,
0,2 mmol) dugc b6 sung vao hdn hop phan tmg nay, sau do khuéy & nhiét do trong phong trong
12 gio. Lop hitu co duge phan tach, dugc xu ly béng magie sulfat, duoc loc, va sau do duogc co

dudi ap suét giam. Can dugc phan tach bang séc ky cot & thu duogc hop chét néu & dé& muc nay
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(49,0 mg, hidu suat: 77,8%).

'H NMR (500MHz, CD;0D) § 7,03-7,01(m, 1H), 6,61-6,55(m, 1H), 4,45-3,83(m, 3H),
3,65-3,58(m, 1H), 2,94-2,80(m, 1H), 2,15-2,09(m, 1H), 1,92-1,90(m, 2H), 1,85-1,79(m, 3H),
1,67-1,58(m, 1H)

Busc 4: Didu ché R)-l-(3—(2—(1-(2,2-diﬂoety1)—1H—pyrazo1—4-y1amino)—7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)but-2-yn-1-on

R)-1 -(3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -yl)but-2-yn-1-on
(25,0 mg, 0,08 mmol) va 2,2-difloetyl-1H-pyrazol-4-amin (7,2 mg, 0,05 mmol) duoc hoa tan
trong 2-butanol (2,0 mL). Axit trifloaxetic (4,8 uL, 0,06 mmol) dugc bd sung vao hdn hop phan
g va dugc phan (mg ¢ nhiét do 110°C trong 5 gi0, va sau do6 dung méi dugce cd. Hon hop phan
Umg nay dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol.
Can duoc phan tach béng sic ky cot dé thu dugc hop chét néu & d& muc nay (5,1 mg, hiéu Suat:
24.3%).

'H NMR (500MHz, CDsOD) 5 8,08(s, 1H), 7,65-7,50(m, 1H), 6,76-6,73(m, 1H), 6,44-
6,38(m, 1H), 6,30-6,06(m, 1H), 5,60-4,29(m, 6H), 3,29-3,15(m, 1H), 2,15-2,11(m, 1H). 2,04-
2,00(m, 1H), 1,94-1,91(m, 1H), 1,85-1,65(m, 4H)

Vi du 26 Didu ché (R)-N-(3-(4-(1-(2-xyanoaxetyl)piperidin-3-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-2-ylamino)phenyl)acrylamit

HN\'O\l \n/\CN
0

Bude 1: Piéu ché tert-butyl-(R)-3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (500,0 mg, 2,7 mmol) dugc hoa tan trong
etanol (10 mL), NN-diisopropyletylamin (695,0 pL, 40 mmol) va tert-butyl-(R)-3-
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aminopiperidin-1-carboxylat (639,3 mg, 4,0 duong lugng) dugc bd sung vao d6. Hon hop phéan
tmg duoc khudy & nhiét do 110°C trong 12 gio, va 16p hitu co' dugc phan tach, dugc xir Iy bang
magie sulfat, duoc loc, va sau d6 dugc co dudi ap suét giam. Can dugc phén tach béng sic ky cot

d8 thu dugc hop chét néu & d& muc nay (900,0 mg, hiéu suét: 98,0%).

'H NMR (500MHz, CDsOD) & 7,06(s, 1H), 6,38(s, 1H), 4,24-4,20(m, 1H), 3,84-3,82(m,
1H), 3,80-3,30(m, 3H), 2,01-1,90(m, 1H), 1,80-1,75(m, 1H), 1,65-1,55(m, 2H), 1,43(s, 9H)

Budc 2: Didu ché G{)-Z-clo-N-(pipen'din—3—yl)—7H—pyrolo[2,3-d]pyrimidin—4-arnin

Dung dich axit clohydric 6N (5,0 mL, hrgng du) dugc hoa tan trong metanol dugc bd sung
vao tert—butyl—(R)-3-((2-clo-7H—pyrolo[2,3-d]pyrimidin—4-y1)am1'no)piperidin-l-carboxylat (4740
mg, 1,4 mmol). Sau khi khudy ¢ nhiét do trong phong trong 30 pht, hdn hop phan ing dugc trung
hoa bing dung dich natri bicacbonat bio hoa. Lép hitu co duge phén tach, duge xr Iy bang magie
sulfat, dugc loc, va sau d6 dugce cd dudi ap suét giam dé thu duoc hop chit néu & dé muc nay ma

khong phan tach.

'H NMR (500MHz, CD:;OD) 8 7,11(d, 1H), 6,63(d, 1H), 4,52- 4.49(m, 1H), 3,66-
3.63(m, 1H), 3,37-3,34(m, 15), 3,02-2,90(m, 2H), 2,19-2,16(m, 1H), 2,12-2,09(m, 1H), 1,90-
1,77(m, 2H)

Bude 3: Diéu ché (R)-1-(3-clo-7H-pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—1-y1)prop-2—en—

1-on

Sau khi axit xyanoaxetic (40,6 mg, 0,4 mmol) duoc hoa tan trong tetrahydrofuran (3,0 mL),
N,N-diisopropyletylamin (140 uL, 0,8 mmol) va 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazol[4,5-b]-pyridin 3-oxit hexaflophosphat (181,3 mg, 0,4 mmol) duge bd sung vao do va duoc
khudy trong 30 phut. (R)—2-010-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrirnidin—4-amin (100,0 mg,
0,3 mmol) duoc bd sung vao hén hop phén tng nay va dugc khudy & nhiét do trong phong trong
12 gio. Lép hitu co duge phén tach, duge xir Iy bang magie sulfat, dugc loc, va sau d6 dugc co
dudi ap suét giam. Cin dugc phén tach bang séc ky cot dé thu duoc hop chat néu & dé& muc nay

(49,0 mg, hiéu suat: 77,8%).

I NMR (500MHz, CD;0D) 8 6,99(d, 1H), 6,45(d, 1H), 4,20-4,00(m, 2t1), 3,84-3,62(m,
1H), 3,483 41(m, 1H), 2,97(s, 2H), 2,10(s, 1), 1,85-1,82(m, 1H), 1,72-1,70(m, 1H)
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Budc 4: Diéu ché N-(3-nitrophenyl)acrylamit

Trietylamin (450,0 puL, 3,3 mmol) dugc bd sung vao 3-nitroanilin (300,0 mg, 2,2 mmol)
duoc hoa tan trong tetrahydrofuran (3,0 mL), va hdn hop dugc khudy trong 10 phut. Sau khi lam
lanh dén nhiét d6 0°C, acryloyl clorua (260,0 uL, 3,3 mmol) duge bd sung, sau d6 khudy trong 2
gid. L6p hitu co duoc phén tach, dugc xtt ly bang magie sulfat, duoc loc, va sau d6 duge cd dudi
ap suét giam. Czn dugce phén tich bang sic ky cot & thu duoc hop chit néu & dé muc nay (365,0

mg, hiéu suét: 87,0%).

I NMR (500MHz, CDs0D) & 8,70(s, 1H), 7,98-7.93(m, 2H), 7,59-7,55(m, 1H), 645-
6,42(m, 2H), 5,83(s, 1H)

Bude 5: Diéu ché N-(3-aminophenyl)acrylamit

N-(3-nitrophenyl)acrylamit (365,0 mg, 1,9 mmol) dugc hoa tan trong etanol (3,0 mL).
Tin clorua (857,0 mg, 3,8 mmol) dugc bd sung vao do va hdn hop duoc khqu & nhiét @6 100°C
trong 2 gid va sau do dugc trung hoa bing dung dich natri hydroxit IN. Hon hop phén tmg duoc
chiét bang diclometan va dugc co dudi ap suit giam dé thu dugc hop chét néu & d& muc nay

(300,3 mg, hiéu suét: 98,0%).

'H NMR (500MHz, CDsOD) 8 7.47(s, 1H), 7,26-7.23(m, 1H), 7,01(t, 1H), 6,74(d, 1H),
6,45-6.42(m, 1H), 6,30-6,21(m, 1H), 5,74-5,72 (m, 1H

Buéc 6: Didu ché (R)-N-(3-(4-(1-(2-xyanoaxetyl)piperidin-3-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-2-ylamino)phenyl)acrylamit

(R)-1-(3-((2-010—7H—pyr010[2,3—d]pyrimidin—4-yl)amino)piperid'1n-1—y1)prop—2-en—1—on
(25,0 mg, 0,08 mmol) va N-(3-aminophenyl)acrylamit (7,2 mg, 0,05 mmol) dugc hoa tan trong
2-butanol (2,0 mL). Axit trifloaxetic (4,8 pL, 0,06 mmol) duoc b6 sung vao hdn hop phan ing
va duoc phan timg & nhiét do 110°C trong 5 gio, va sau d6 dung mdi dugce co. Hon hop phan tng
nay dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol. Can
dugc phan tach bang sic ky cot 8 thu duoc hop chét néu & dé muc nay (5,1 mg, hiéu suat:

24.3%).

I NMR (500MHz, CD;0D) 8 7,22-7,21(m, 1H), 7,19-7,18(m, 1H), 7.15-7,14(m, 1H),
6.97-7.95(m, 1H), 6,79(s, 1), 6,47-6,42(m, 2H), 6,37-6,31(m, 1H), 5,76-5,73(m, 1H), 5.49(s,

-49-



37025

1H), 4,59-4,52(m, 1H), 4,40-4,34(m, 1H), 3,95-3,87(m, 1H), 3,44(s, 2H), 2,81-2,74(m, 1H),
2,17-2,15(m, 1H), 2,01-1,96(m, 1H), 1,85-1,83(m, 1H), 1,73-1,60(m, 2H)

Vi du 27: Didu ché 1-(3R.4R)-4-metyl-3-(metyl(2-(4-(4-metylpiperazin-1-yl)phenylamino)-
7H-pyrolo[2,3-d|pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on

N
I
Bude 1: Didu ché 2,4-diclo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin
2 4-diclo-7H-pyrolo[2,3-d]pyrimidin (3,0 g, 15,9 mmol) va 4-toluensulfonyl clorua (3,7
g, 23,9 mmol) duoc hoa tan trong axeton (20,0 mL). Sau khi lam lanh dén nhiét d 0°C, dung
dich natri hydroxit 2M (12,0 ml) dugc b sung timg giot tir tir vao do, duoc khudy trong 2 gio,
va sau do dugc loc qua axeton dé thu duoc hop chét néu & d& muc nay (2,9 g, hiéu suit: 80,0%).
IHNMR (500MHz, CDs0D) 8 8,12(d, 2H), 7,76(d, 1H),7 ,37(d, 2H), 6,68(d, 1H), 2,43(s,
3H)
Buéc 2: Didu ché tertbutyl (3R, 4R)-3-((2-010—7-tosy1-7H-pyr010[2,3-d]pyrimidin—4-
yl)(metyl)amino)-4-metylpiperidin-1 -carboxylat
2 4-diclo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (1,5 g, 5,1 mmol) va (3R,4R)-1-benzyl-
N, 4-dimetylpiperidin-3-amin (965,0 mg, 5,1 mmol) duoc hoa tan trong etanol (20,0 mL). N,N-
diisopropyletylamin (4.2 g, 30,6 mmol) dugc bd sung timg giot vao d6 va dugc phan (g ¢ nhiét
d6 110°C trong 12 gio, sau d6 dugc cd dudi ap suét giam, va cin dugc phén tach bang sic ky cot
d4 thu duoc hop chét néu & d& muc nay (1,3 g, hiéu sudt: 85,0%).
'H NMR (500MHz, CDsOD) 8 8,18(d, 2H), 7,45(d, 1H), 7,37-7,22(m, 7TH), 6,62(s, 1H),
3.76-3,51(m, 2H), 3,49-3,31(m, 3H), 2,89-2,45(m, 1H), 2,38(s, 3H), 2,35-2,13(m, 1H), 1,70-
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1,56(m, 3H), 0,88(s, 3H)

Busc 3: Didu ché tertbutyl  (3R4R)-4-metyl-3-(metyl(2-(4-(4-metylpiperazin-1-
yl)phenyl)amino)—7-tosy1-7H-pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—l-carboxylat

Sau khi tert-butyl (3R,4R)-3-((2-clo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yI)(metyl)amino)-4-metylpiperidin-1-carboxylat (100 mg, 0,3 mmol), paladi axetat (3,04 mg,
0,02 mmol), 4,5 -bis(diphenylphosphino)-9,9-dimetylxanthen (7.87 mg, 0,01 mmol), 4-(4-
metylpiperazin-1-yl)anilin (53,26 mg, 0,2 mmol) va xesi cacbonat (184 mg, 0,6 mmol) dugc hoa
tan trong dioxan (1,0 mL), va hén hop duge phan Gng ¢ nhigt do 120°C bang cach st dung thiét
bi vi s6ng trong 30 phut. Lop hitu co dugc phén tach, duge xt Iy bang magie sulfat, duoc loc, va
sau d6 dugc cd dudi ap suét giam. Cin duoc phan tach bang séc ky cot dé thu duoc hop chét néu

& d& muc ndy (75,0 mg, hiéu sudt: 65,0%).

IFT NMR (500MHz, CDs0D) 8 7,93(d, 2H), 7,64(d, 1H), 7,31-7,22(m, 4H), 7,20-7,16(m,
4F1), 6,98(d, 2H), 6,12(d, 1H), 3,50(s, 2H), 3,32-3,31(m, 1H), 3,15(s, 4H), 2,72(t, 1H), 2,68(s,
3H), 2,69(s, 4H), 2,65(d, 1H), 2,51(s, TH), 2,43(s, 1H), 2,35(s, 3H), 2.27(s, 3H), 2.20(s, 1),
1,85(s, 1H), 1,56(s, 1H), 0,89(d, 3H)

Buée 4 Didu ché fertbutyl  (3R4R)-4-metyl-3-(metyl(2-((4-(4-metylpiperazin-1-
yl)phenyl)amino)—7H—pyrolo[2,3-d]pyrimidin—4—yl)amino)piperidin—1-carb0xy1at

Sau khi tert-butyl (3R,4R)-4-mety1—3-(metyl(2-(4-(4-mety1piperazin—1-
yl)phenyl)amino)-7-tosy1—7H—pyrolo[2,3 -d]pyrimidin-4-yl)amino)piperidin-1-carb oxylat (100
mg, 0,2 mmol) dugc hoa tan trong metanol (3,0 mL), kali hydroxit (16 mg, 0.4 mmol) dugc bd
sung vao do. Sau khi phan ing ¢ nhiét d6 70°C trong 12 gio, metanol duoc loai bo, va nude va
dietyl ete dugc bd sung. Lop hitu co duge phén tach, duge xir Iy bang magie sulfat, dugc loc, va
sau d6 dugc cd dudi ap suét giam. Can dugc phan tich bang séc ky cot & thu dugc hop chét néu

& d& muc nay (80,0 mg, hiéu suét: 88,0%).

IITNMR (500MHz, CDsOD) 3 7,58(d, 2H), 7,32-7,29(m, 4H), 7,24-7.22(m, 1H), 6,94(d.
2H). 6,77(d, TH), 6,56(d, 1), 3,50(s, 2H), 3,33-3,30(m, 1H), 3,15(s, 4H), 2,72(t, 1H), 2,70(s:
4F), 2,67(d, 1H), 2,52(s, 1H), 2,45(s, 1H), 2,37(s, 3H), 2,29(s, 3H), 2,23(s, 1H), 1L87(s, 1H),
1,57(s, 1H), 0,88(d, 3H)

Budéc S5: Didu ché N4—mety1—N2—(4-(4-mety1piperaz'm—1-yl)phenyl)-N4-((3R,4R)—4-
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metylpiperidin—3-yl)-7H-pyrolo[2,3-d]pyﬁmidin—2,4-diamin

Sau khi  tert-butyl  (GR, 4R)-4-metyl-3-(metyl(2-((4-(4-metylpiperazin-1-
yl)phenyl)amino)—7H-pyrolo[2,3-d]pyrimidin—4-yl)a1mno)piperidin-1-carb0xylat (70,0 mg, 0,1
mmol) dugc hoa tan trong metanol, lugng du paladi cacbon 10% khoi luong dugc bd sung va
duge thay thé bing khi hydro. Sau khi khudy trong 5 gio, hon hop phan tmg duge loc qua xelit.

Dich loc duge cd d thu dwoc hop chét néu & dé muc nay (63,0 mg, hiéu suat: 98,0%).

IH NMR (500MHz, CDsOD) 8 7,71(d, 2H), 6,94(d, 2H), 6.93(d, 1H), 6.47(d, 1H),3,37-
3.33(m, 2H), 3,16(s, 4H), 2,74(t, TH), 2,72(s, 4H), 2,66(d, 1H), 2,54(s, 1H), 2.42(s, 1H), 2.36(s,
3H), 2,30(s, 3H0), 2,24(s, 1H), 1,88(s, 111, 0,99(d, 3H)

Budc 6: Didu ché 1-((3R,4R)-4-metyl-3-(metyl(2-(4-(4-metylpiperazin-1-yDphenylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on

Trietylamin (40,0 puL, 0,3 mmol) dugc b sung vao N4-metyl-N2-(4-(4-metylpiperazin-1-
yl)phenyl)-N4-(3R, 4R)-4-metylpiperidin—3-yl)-7H-pyrolo[2,3—d]pyrimidin—2,4-diamin (40 mg,
0,1 mmol) duoc hoa tan trong diclometan (1,0 mL), va hén hop dugce khudy trong 10 phut. Sau khi
lam lanh dén nhiét do 0°C, acryloyl clorua (8,0 uL, 0,1 mmol) duogc bd sung, sau do khuéy trong
2 gidr. Lop hitu co duge phén tich, duge xir ly bang magie sulfat, duoc loc, va sau d6 dugc ¢o dudi
ap suét giam. Can dugc phén tich bang sac ky cot dé thu duoc hop chit néu & d& muc nay (11,0
mg, hiéu suét: 23,0%).

'H NMR (500MHz, CDsOD) 8 7,16(d, 2H), 7,09(s, 1H), 6,98(d, 2H), 6,83-6,39(m, 2H),
6,345-6,19(m, 1H), 5,77-5,65(m, 1H), 4,76(s, 1H), 3,81-3,77(m, 2H), 3,68-3,63(m, 2H), 3,36(s,
3H), 3,22(s, 4H), 2,64(s, 4H), 2,37(s, 3H), 2,24(s, 1H), 1,64(s, 1H), 1,59(s, 1H), 0,99-0,97(m,
3H)

Vi du 28: Diéu ché 3-((3R,4R)-4-mety1—3-(metyl(2-(4-(4-mety1piperazin—l—yl)phenylarrﬁno)-
7H-pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—1-y1)-3-oxopropannitril
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I
Bude 1: Didu ché 2,4-diclo-7-tosyl-7H-pyrolo [2,3-d]pyrimidin

2 4-diclo-7H-pyrolo[2,3-d]pyrimidin (3,0 g, 15,9 mmol) va 4-toluensulfonyl clorua (3,7 g,
23,9 mmol) duoc hoa tan trong axeton (20,0 mL). Sau khi lam lanh dén nhiét d6 0°C, dung dich
natri hydroxit 2M (12,0 mL) dugc b6 sung timg giot tir tir, sau d6 khudy trong 2 gi, va sau do
dugc rira va duoc loc bang axeton dé thu dugc hop chit néu & d& muc nay (2,9 g, hiéu suét: 80,0%).

'HNMR (500MHz, CD;0D) § 8,12(d, 2H), 7,76(d, 1H), 7 ,37(d, 2H), 6,68(d, 1H), 2,43(s,
3H)

Budc 2: Didu ché fertbutyl (3R, 4R)-3-((2-clo-7-tosyl-7H-pyrolo[2.3-d]pyrimidin-4-
yl)(metyl)amino)—4-metylpiperidin—1-carboxylat

2 4-diclo-7-tosyl-7H-pyrolo [2,3-d]pyrimidin (1,5 g, 5,1 mmol) va (3R, 4R)-1-benzyl-N,4-
dimetylpiperidin-3-amin (965,0 mg, 5,1 mmol) duoc hoa tan trong etanol(20,0 mL). N,N-
diisopropyletylamin (4,2 g, 30,6 mmol) dugc b6 sung timg giot va hén hop dugc phan img & nhiét
d6 110°C trong 12 gidr va sau d6 dugc ¢d dudi ap suét giam. Can duge phén tach bang séc ky cot
dé thu duoc hop chét néu & dé muc nay (1,3 g, hiéu suét: 85,0%).

'H NMR (500MHz, CDsOD) & 8,18(d, 2H), 7,45(d, 1H), 7.,37-7,22(m, 7H), 6,62(s, 1H),
3,76-3,51(m, 2H), 3,49-3,31(m, 3H), 2,89-2,45(m, 1H), 2.3 8(s, 3H), 2,35-2,13(m, 1H), 1,70-
1,56(m, 3H), 0,88(s, 3H)

Buée 3: Didu ché rertbutyl  (3R,4R)-4-metyl-3-(metyl(2-((4-(4-metylpiperazin-1-
yl)phenyl)amino)-7 -tosy1-7H-pyrolo[2,3-d]pyrimidin—4-yl)arnino)piperidin—1-carb0xylat

Sau khi tert-butyl (3R,4R)-3-((2-clo-7—tosy1—7H-pyrolo[2,3-d]pyrimidin—4-
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yI)(metyl)amino)-4-metylpiperidin-1-carboxylat (100 mg, 0,3 mmol), paladi axetat (3,04 mg,
0,02 mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (7.87 mg, 0,01 mmol), 4-(4-
metylpiperazin-1-yl)anilin (53,26 mg, 0,2 mmol) va xesi cacbonat (184 mg, 0,6 mmol) dugc hoa
tan trong dioxan (1,0 mL), hén hop duge phan ing ¢ nhiét do 120°C béang céch st dung thiét bi
vi séng trong 30 phut. L6p hitu co duge phéan téch, duge xir Iy bang magie sulfat, dugc loc, va
sau d6 duoc co dudi ap suét giam. Can duge phén tich bang sc ky cot @ thu duoc hop chat néu
& dé muc nay (75,0 mg, hiéu sudt: 65%).

'HNMR (500MHz, CD;0D) & 7,93(d, 2H), 7,64(d, 1H), 7,31-7,22(m, 4H), 7,20-7,16(m,
4H), 6,98(d, 2H), 6,12(d, 1H), 3,50(s, 2H), 3,32-3,31(m, 1H), 3,15(s, 4H), 2,72(t, 1H), 2,63(s,
3H), 2,69(s, 4H), 2,65(d, 1H), 2,51(s, 1H), 2,43(s, 1H), 2,35(s, 3H), 2,27(s, 3H), 2,20(s, 1H),
1,85(s, 1H), 1,56(s, 1H), 0,89(d, 3H)
Buoc 4: Didu ché tert-butyl (3R,4R)-4—metyl—3-(metyl(Z-((4-(4-mety1piperazin—1-
yDphenyl)amino)-7H-pyrolo [2,3-d]pyrimidin-4-yl)amino)piperidin-1-carboxylat

Sau khi fert-butyl (3R,4R)—4-metyl-3—(metyl(2—((4-(4-mety1piperazin—I-yl)phenyl)amino)-
7-tosy1-7H-pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin— 1-carboxylat (100,0 mg, 0,2 mmol) dugc
hoa tan trong metanol (3,0 mL), kali hydroxit (16,0 mg, 0,4 mmol) dugc b sung vao do. Sau khi

phan tng & nhiét do 70°C trong 12 gid, metanol duoc loai bo, va nude va dietyl ete duge b sung.

L6p hitu co duge phan tach, dugc xu ly béng magie sulfat, dugc loc, va sau d6 dugce cd dudi ap
suéit giam. Can duoc phan tich bing séc ky cot dé thu duoc 80,0 mg (hiéu sut: 88,0%) hop chit
néu & dé muc nay (80,0 mg, hiéu suét: 88,0%).

'H NMR (500MHz, CDsOD) § 7,58(d, 2H), 7,32-7,29(m, 4H), 7,24-7,22(m, 1H), 6,94(d,
2H), 6,77(d, 1H), 6,56(d, 1H), 3,50(s, 2H), 3,33-3,30(m, 1H), 3,15(s, 4H), 2,72(t, 1H), 2,70(s,
4H), 2,67(d, 1H), 2,52(s, 1H), 2,45(s, 1H), 2,37(s, 3H), 2,29(s, 3H), 2,23(s, 1H), 1,87(s, 1H),
1,57(s, 1H), 0,88(d, 3H)
Buéc S5 Didu ché N4-metyl—N2—(4-(4-metylpiperazin—1-yl)phenyl)-N4-((3R,4R)—4—
metylpiperidin-[2,3-d]pyrimidin-2,4-diamin

Sau khi fert-butyl (3R,4R)-4-mety1—3-(metyl(2—((4-(4—metylpiperazin—l-yl)phenyl)amino)-
7H-pyrolo[2,3-d]pyrimidin—4-y1)amino)piperidin—1-carb0xy1at (70,0 mg, 0,1 mmol) dugc hoa tan
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trong metanol, lugng du paladi cacbon 10% khéi luong duge bd sung va dugc thay thé bang khi
hydro. Hn hop phén tmg dugc khudy trong 5 gio, dugc loc qua xelit, va dich loc dugce ¢o dé thu
duoc hop chat néu & d& muc nay (65,0 mg, hiéu suit: 98,0%).

TH NMR (500MHz, CD0D) 8 7,71(d, 2H), 6,94(d, 2H), 6,93(d, 1H), 6,47(d, 1H), 3,37-
3.33(m, 2H), 3,16(s, 4H), 2,74(t, 1H), 2,72(s, 4H), 2,66(d, 111), 2,54(s, 1H), 2,42(s, 1H), 2,36(,
3H), 2,30(s, 3H), 2,24(s, 1H), 1,88(s, 1H), 0,99(d, 3H)

Budc 6: Didu ché 3-((3R,4R)-4-metyl-3-(metyl 2-(4-(4-metylpiperazin-1-yl)phenyl)amino)-7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin7-1-y1)-3-oxopr0pannjtn'1

Sau khi N4-metyl—N2—(4-(4-metylpiperazin—1-yl)phenyl)—N4-((3R,4R)-4-metylpiperidin—
[2,3-d]pyrimidin-2,4-diamin (50,0 mg, 0,1 mmol) va axit 2-xyanoaxetic (20,1 mg, 0,1 mmol) dugc
hoa tan trong tetrahydrofuran, 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridin 3-
oxyhexaflophosphat (89,9 mg, 0,1 mmol) va N,N-diisopropyletylamin (30,6 pL, 0,2 mmol) duoc
b6 sung vao d6. Hon hop dugce khuy trong 20 gi¢y va sau d6 nude va dietyl ete duoc b sung. Lép
hitu co duoc phén tach, duge xur ly béng magie sulfat, dugc loc, va sau d6 dugc cd dudi 4p suét
giam. Can dugc phén tich bang séc ky cot 8 thu dugc hop chit néu & d& muc nay (9,0 mg, hiéu
suét: 20,0%).

IH NMR (500MHz, CDsOD) & 7,49(d, 2H), 6,93(d, 2E0), 6,91(d, 1H), 6,49(d, 1H).4,09-
4,01(dd, 1H), 3,89-3,82(m, 1), 3,72-3,60(m, 1H), 3,58-3,52(m, 1H), 3,34(s, 3H), 3,16(s, 4H),
2.64(s, 4H), 2,46(s, 11D), 2,35(s, 3H), 2,19(s, 2H), 1,89-1,75(m, 1H), 1,69-1,55(m, 2FD), 1,13-
1,09(m, 3H)

Vi du 29: Diéu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)-7H-pyrolo[2,3-d]pyrimidin-
4-ylamino)xyclohexyl)acrylamit
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Hop chit néu & d& muc nay (4,0 mg, hiéu sut: 17,4%) dugc didu ché theo cting cach nhu
trong vi du 1, ngoai trlr viéc fert-butyl (3-aminoxyclohexyl)cacbonat dugc st dung thay vi fert-
butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 1.

'H NMR (500MHz, CD;0OD) § 7,55(d, 2H), 6,94(d, 2H), 6,92(d, 1H), 6,84-6,69(m, 1H),
6,47-6,30(m, 1H), 6,28-6,23(m, 1H), 5,65-5,63(m, 1H), 4,45(s,1H), 3,16(s, 4H), 3,09-2,98(m1 3H),
2,64-2,61(m, 4H), 2,33(s, 3H), 2,08-2,01(m, 1H), 1,92-1,91(m, 1H), 1.7 5-1,62(m, 2H)

Vi du 30: Didu ché (R)-1-(3-(6-(4-(4-metylpiperazin-1-yl)phenylamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

/\] HN\'G\I\[A
M PN

Budc 1: Didu ché rert-butyl (R)-3-((6-clo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-

~N

carboxylat

Sau khi 4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (1,0 g, 5.3 mmol) dugc hoa tan trong
etanol (10 mL), N,N-diisopropyletylamin (695 ul, 7.9 mmol) va fert-butyl (R)-3-
aminopiperidin-1-carboxylat (1,3 g, 6,35 mmol) dugc bd sung vao d6. Hon hop phan tmg dugc
khudy & nhiét o 110°C trong 12 gidy, va 16p hitu co duge phén tach, duge xir Iy bing magie
sulfat, duoc loc, va sau d6 duge co dudi ap sudt giam. Can duoc phan tach béng sic ky cot aé
thu duoc hop chét néu & dé muc nay (1,2 g, hiéu suét: 62,9%).

'H NMR (500MHz, CD3;0D) § 8,11(s, 1H), 4,26-4,07(m, 1H), 3,98-3,90(m, 1H), 3,70-
3,65(m, 1H), 3,16-3,10(m, 2H), 2,10-2,05(m, 1H), 1,87-1,75(m, 1H), 1,71-1,58(m, 2H), 1,45-
1,34(m, 9H)

Buéc 2: Dibu ché (R)—6—clo—N—(piperid'1n—3-yl)—1H—pyrazolo[3,4—d]pyrimidm-4-amin
hydroclorua

Dung dich axit clohydric 6N (5,0 mL, luong du) dugc hoa tan trong metanol dugc b6
sung vao tert-butyl (R)-3-((6-clo-1H—pyrazolo[3,4-d]pyrimidin—4—yl)amino)piperidin—1-
carboxylat (500,0 mg, 1,4 mmol). Sau khi khudy & nhiét d9 trong phong trong 30 phut, hdn hop
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phan tmg dugc co va phan ing tiép theo dugc thuc hién ma khong phan tach.

'H NMR (500MHz, CD;0D) § 8,17(s, 1H), 4,55-4,51(m, 1H), 3,68-3,65(m, 2H), 3,16-
2,92(m, 2H), 2,21-2,10(m, 2H), 1,98-1,83(m, 2H)

Buée 3: Didu ché (R)-1-(3-((6-clo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on

Sau khi G{)-6-clo-N-(piperidin-3-yl)-1H—pyrazolo[3,4-d]pyrimidin—4-amin hydroclorua
(421,0 mg, 1,5 mmol) duoc hoa tan trong diclometan (10,0 mL), trietylamin (608,8 uL, 4.4
mmol) dugc bd sung ¢ nhiét d§ 0°C, va hdn hop dugce khqu trong 30 phut. Acryloyl clorua
(124,2 pL, 1,5 mmol) duge b sung vao hon hgp phan g va dugce khudy & nhiét do 0°C trong
1 gid. Lép hitu co duge phén tach, duge xir ly bing magie sulfat, dugc loc, va sau d6 dugc co
dudi ap sudt giam. Can duoc phén tach bang sac ky cot dé thu dwoc hop chit néu & d& muc nay

(130,0 mg, hiéu suét: 29,3%).

I NMR (500MHz, CD50D) 8 8,10(s, 1H), 6,88-6,77(m, 1H), 6,19-6,16(m, 1H), 5,76-
5.64(m, 1H), 4,47-4.24(m, 2H), 4,10(d, 1H), 3,98(d, 1H), 3,21-3,06(m, 11D, 2,17(s, 1H), 1.94-
1,91(m, 1H), 1,83-1,79(m, 1H), 1,67-1,64(m, 1H)

Budc 4: Didu ché (R)-1-(3-(6-(4-(4-metylpiperazin-1-yl)phenylamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

(R)—1-(3-((6-010—1H—pyrazolo[3,4-d]pyrirnid'm—4-yl)amino)piperidin—1—yl)pr0p-2-en-1-
on (30,0 mg, 0,10 mmol) va 4-(4-metylpiperazin-1-yl)anilin (12,5 mg, 0,07 mmol) dugc hoa tan
trong 2-butanol (2,0 mL). Axit trifloaxetic (6,0 pL, 0,08 mmol) dugc b6 sung vao hdn hop phan
Ging, sau d6 phan mg ¢ nhiét do 110°C trong 12 gioy, va sau d6 dung moi dugc c0. Hon hop phan
g nay dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol.
Cin dugc phan tach bang séc ky cot dé thu duoc hop chit néu & dé muc nay (6,6 mg, hiéu SuAt:
24.4%).

'H NMR (500MHz, CD30D) 8 7,90-7,88(m, 1H), 7 ,59-7,53(m, 2H), 6,96-6,91(m, 2H),
6,90-6,49(m, 1H), 6,31-6,05(m, 1H), 5,84-5,48(m, 1H), 4,43-4,20(m, 1H), 4,07-4,05(m, 1H),
3,18-3,13(m, 4H), 2,75-2,73(m, 2H), 2,62-2,54(m, 5H), 2,32(s, 3H), 2,17-2,10(m, 1H), 1,99-
1,88(m, 1H), 1,80-1,67(m, 2H)
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Vi du 31: Pidu ché (R)-1-(3-(6-(1—(2,2—diﬂoetyl)-1H-pyrazol—4-y1amino)-1H—pyrazolo[3,4—
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

NG
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Hop chét néu & d& muc nay (9,3 mg, hiéu suét: 28,2%) dugc diéu ché theo cting cach nhur
trong vi du 30, ngoai trr viéc 1-(2,2-difloetyl)-1H-pyrazol-4-amin duge st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0OD) § 8,12-8,5(m, 1H), 7.91(s, 1H), 7,65-7,55(m, 1H), 6,89-
6,50(m, 1H), 6,27-6,07(m, 2H), 5,80-5,55(m, 1H), 4,58-4,45(m, 2H), 4,28-4,20(m, 1H), 4,11-
4,03(m, 1H), 3,20-3,16(m, 2H), 2,75-2,69(m, 1H), 2,20-2,15(m, 1H), 1,94-1,80(m, 1H), 1,78-
1,62(m, 2H)

Vi dy 32: Pidu ché (R)-1-(3-(6-(1-metyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-
4-ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chit néu & d& muc nay (5,2 mg, hiéu suét: 12,8%) dugc diéu ché theo cling cach nhur
trong vi du 30, ngoai trr vi€c 1-metyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0D) 8 7,95(d, 2H), 7,55(s, 1H), 6,86-6,56(m, 1H), 6,26-6,07(m,
1H), 5,79-5,53(m, 1H), 4,26-4,20(m, 1H), 4,09(d, 2H), 3,82(s, 3H), 3,22-3,16(m, 1H), 2,23-2,17(m,
1H), 1,96-1,92(m, 1H), 1,80-1,71(m, 1H), 1,67-1,60(m, 2H)

Vi du 33: Didu ché (R)-1-(3-(6-(1-etyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chit néu & d& muc nay (7,5 mg, hiéu suét: 17,9%) duge diéu ché theo cling c4ch nhu
trong vi du 30, ngoai trir viée 1-etyl-1H-pyrazol-4-amin dugc str dung thay vi 4-(4-metylpiperazin-
1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0D) § 7,99(d, 1H), 7,91(s, 1H), 7.57(d, 1H), 6,86-6,57(m, 1H),
6,26-6,07(m, 1H), 5,79-5,54(m, 1H), 4,27-4,21(m, 1H), 4,14-4,07(m, 2H), 3,45-3,36(m, 1H), 3,22-
3,16(m, 2h), 2,20-2,17(m, 1H), 1,97-1,94(m, 1H), 1,80-1,72(m, 1H), 1,68-1,61(m, 2H), 1,46-
1,41(d, 3H)

Vi du 34: Didu ché (R)-1-(3-(6-(1-(diflometyl)-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

F \<F HNY O\l \n/§
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Hop chét néu & d& muc nay (6,5 mg, hiéu suét: 14,7%) duge diéu ché theo cling c4ch nhu
trong vi du 30, ngoai trr vi€c 1-(diflometyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;OD) & 8,42(s, 1H), 7,93(d, 1H), 7,79(d, 1H), 7,50-7,26(m, 1H),
6,85-6,61(m, 1H), 6,26-6,07(m, 1H), 5,79-5,55(m, 1H), 4,29-4,21(m, 1H), 4,09-4,04(m, 2H), 3,50-
3,44(m, 1H), 2,21-2,17(m, 1H), 1,94-1,80(m, 1H), 1,71-1,66(m, 3H)

Vi du 35: Diéu ché (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-1H-pyrazolo[3 4-d]pyrimidin-6-
ylamino)-1H-pyrazol-1-yl)-N-metylaxetamit
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Hop chit néu & d& muc nay (12,4 mg, hiéu sudt: 26,6%) dugc diéu ché theo cling cach nhur
trong vi du 30, ngoai trlr viéc 2-(4-amino- 1H-pyrazol-1-yl)-N-metylaxetamit duoc str dung thay vi
4-(4-metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0D) § 8,10(d, 1H), 7,91(s, 1H), 7,65-7,59(m, 1H), 6,84-6,60(m,
1H), 6,26-6,07(m, 1H), 5,78-5,55(m, 1H), 4,79-4,77(m, 2H), 4,28-4,21(m, 1H), 4,07-4,05(m, 1H),
3,49-3,13(m, 2H), 2,76(d, 3H), 2,17-2,13(m, 1H), 1,94-1,82(m, 1H), 1,80-1,61(m, 3H)

Vi du 36: Didu ché (R)-1-(3-(5-clo-2-(4-(4-metylpiperazin-1 -yl)phenylamino)-7H-pyrolo|2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

>N HN\'O\I\H/%
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Bude 1: Diéu ché 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (3,0 g, 16,0 mmol) va N-closuxinimit (2,6
g, 19,2 mmol) dugc hoa tan trong N, N-dimetylformamit (20,0 mL), hdn hop duoc khudy & nhiét
d6 0°C trong 8 gid. Lép hitu co dugc phan téch, duoc xtr Iy bang magie sulfat, duoc loc, va sau
do dugc cd dudi ap suét giam. Cgn dugc phan tich bang sdc ky cot dé thu duogc hop chitnéu &
d& muc nay (2,6 g, hiéu sudt: 72,5%).

'H NMR (500MHz, DMSO-de) 8 13,07(s, 1H), 7,94(s, 1H)

Budc 2: Didu ché (R)-fert-butyl 3-((2,5-diclo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-
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1-carboxylat

Sau khi 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin (2,6 g, 11,6 mmol) dugc hoa tan trong
etanol (25,0 mL), N,N-diisopropyletylamin (3,0 mL, 17.4 mmol ) va tert-butyl (R)-3-
aminopiperidin-1-carboxylat (2,8 g, 13,9 mmol) dugc bd sung vao d6. Sau khi khudy hdn hop
phan tmg & nhiét do 110°C trong 12 gio, 16p hitu co duoc phan tach, duge xir ly bang magie
sulfat, dugc loc va sau do dugc cd dudi ap suét giam. Can dugc phén tich bﬁng sic ky cot dé thu

dugc hop chét néu & dé muc nay (3,5 g, hiéu suét: 77,4%).

'H NMR (500MHz, DMSO-ds) & 6,96(s, 1H), 6,09(bs, 1H), 4,14(bs, 1H), 3,60-3,30(m,
4H), 1,98-1,15(m, 13H) |

Bude 3: Didu ché (R)-2,5-diclo-N-(piperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin
hydroclorua

Dung dich axit clohydric 6N (15,0 mL, lugng du) duoc hoa tan trong metanol dugc b6
sung vao (R)-fert-butyl 3-((2,5-diclo—7H—pyrolo[2,3-d]pyrimidin—4-yl)arnino)piperidin—1-
carboxylat (3,5 g, 9,0 mmol). Sau khi khudy ¢ nhiét do trong phong trong 30 phut, hdn hop phén

ung duge cd va phan ing tiép theo dugc thyc hién ma khong phan tach.

' NMR (500MHz, DMSO-dg) 8 12,2(bs, 1H), 9,53-9,51(m, 1H), 9,10-9,08(m, 1H),
7.34(s, 1H), 6,63-6,61(m, 1H), 4,48-4,47(m, 1H), 3,29-3,27(m, 1H), 3,17-3,14(m, 1H), 3,08-
3.02(m, 1H), 2,71-2,69(m, 1H), 1,95-1,94(m, 1H), 1,85-1,84(m, 1H), 1,79-1,72(m, 2H)

Budc 4: Didu ché (R)-1-(3-((2,5-diclo-7H-pyrolo [2,3-d] pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on

Sau khi (R)-Z,S-diclo-N-(piperidin-S-yl)—7H—pyrolo[2,3-d]pyrimidin—4-amin
hydroclorua (3,4 g, 10,5 mmol) dugc hoa tan trong dung dich cta tetrahydrofuran : nudc cat
duoc tron theo ty 1€ 3:1, natri bicacbonat (2,6 g, 31,4 mmol) dugc bd sung & nhiét do 0°C va hdn
hop duoc khudy trong 30 phtt. Acryloyl clorua (1,3 mL, 10,5 mmol) dugc bd sung vao hdn hop
phan mg va dugc khudy & nhiét d9 0°C trong 1 gio. Lép hitu co' dugce phén tach, dugc xu ly
béng magie sulfat, dugc loc, va sau d6 dugce c6 dudi ap suét giam. Can duoc phan tach béng sic

ky cot dé thu dwoc hop chét néu & dé muc nay (2,7 g, hiéu suét: 87,1%).

I NMR (500MHz, DMSO-de) & 12,1(bs, 1H), 7,34-7,32(m, 1H), 6,81-6,79(m, 1H),
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6.42-6.40(m, 1H), 5,68-5,59(m, 1H), 4,16-3,33(m, 4H), 3,10-3,02(m, 1H), 1,94-1,83(m, 2H),
1,66-1,50(m, 2H)

Buéc 5: Pidu ché (R)—1-(3—(5-clo—2-(4-(4-mety1piperazin—1-yl)phenylamino)—7H—pyro10[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

(R)-1-(3-((2,5-diclo-7TH-pyrolo [2,3-d] pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-
1-on (200,0 mg, 0,6 mmol) va 4-(4-metylpiperazin-1-yl)anilin (75,0 mg, 0,4 mmol) dugc hoa tan
trong 2-butanol (15,0 mL). Axit trifloaxetic (36,0 pL, 0,5 mmol) dugc b6 sung vao hon hop phéan
tig, sau d6 phan tmg ¢ nhiét do 110°C trong 12 gidy, va sau d6 dung mdi dugce co. Hdn hop phan
g dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol, va
cin dugc phan tach bang sic ky cot dé thu duoc hop chit néu & d& muc nay (4 mg, hiéu SuAt:
9,6%).

'H NMR (500MHz, CD50D) & 7,56-7,51(m, 2H), 6,95-6,91(m, 2H), 6,86-6,49(m, 2H),
6.26-6,04(m, 1H), 5,79-5,43(m, 1H), 4,39-4,25(m, 1H), 3,93-3,80(m, 1H), 3,70-3,63(m, 2H),
3,50-3,31(m, 1H), 3,13-3,12(m, 4H), 2,67-2,66(m, 4H), 2,37(s, 3H), 2,08-2,02(m, 1H), 1,91-
1,84(m, 2H), 1,66-1,59(m, 1H)

Vi du 37: Pidu ché (R)-1-(3-(5-clo-2~(1-etyl-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin—4—ylamino)piperidin—1-y1)prop-2—en—1-on

( HN\'OC,N\[A
N N7 o
NP PR
Ay
H

Hop chit néu & dé muc nay (33,1 mg, hiéu sudt: 23,5%) duoc diéu ché theo cling cach nhu
trong vi du 36, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-metylpiperazin-
1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD3;0D) 8 7,94-7,91(m, 1H), 7,54-7,50(m, 1H), 6,85-6,52(m, 2H),
6,25-6,06(m, 1H), 5,78-5,48(m, 1H), 4,39-4,28(m, 1H), 4,10(q, J="7,0 Hz, 2H), 3,91-3,82(m, 1H),
3,71-3,60(m, 2H), 3,44-3,31(m, 1H), 2,09-2,01(m, 1H), 1,88-1,84(m, 2H), 1,66-1,59(m, 1H),
1,43(t, J=7,0 Hz, 3H)
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Vi du 38: Diéu ché (R)-1-(3—(5-c10-2-(1-(diﬂomety1)—1H-pyrazol-4-y1amino)—7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

F—~( " HN® q\] N
’jl N')T\g °
N ”/k ' P H

Hop chit néu & d& muc nay (6,6 mg, hiéu suét: 26,7%) dugc diéu ché theo cling cch nhur
trong vi du 36, ngoai trir viéc 1-(diflometyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CDs;OD) & 8,38-8,36(m, 1H), 7,76-7,73(m, 1H), 7,50-7,21(m, 1H),
6,85-6,50(m, 2H), 6,24-6,06(m, 1H), 5,78-5,51(m, 1H), 4,36-4,27(m, 1H), 3,86-3,62(m, 3H), 3,50-
3 45(m, 1H), 2,10-2,08(m, 1H), 1,89-1,87(m, 2H), 1,70-1,60(m, 1H)

Vi du 39: Didu ché (R)-1-(3-(5-clo-2-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

jUNG
Q‘F HNY CIN\H/%
N |
SN N
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Hop chat néu & dé muc nay (54,7 mg, hiéu suét: 32,6%) duoc didu ché theo cting cach nhu
trong vi du 36, ngoai trir viéc 1-(2.2-difloetyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD3;0OD) 8 8,08-8,00(m, 1H), 7,62-7,55(m, 1H), 6,85-6,52(m, 2H),
6,25-5,99(m, 2H), 5,78-5,49(m, 1H), 4,47-4,44(m, 2H), 4,34-4.27(m, 1H), 3,88-3,86(m, 1H), 3,65-
3,62(m, 2H), 3,44-3,40(m, 1H), 2,10-2,07(m, 1H), 1,85-1,84(m, 2H), 1,70-1,59(m, 1H)

Vi du 40: Pidu ché (R)-1-(3-(5-clo-2(1-(2-morpholinoetyl)-1H-pyrazol-4-ylamino)-7H-
pyr010[2,3-d]pyrimidin—4-ylamjno)piperidin-1-y1)prop-2—en—1-0n
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Hop chit néu & dé muc nay (5,2 mg, hiéu suét: 18,4%) dugc diéu ché theo cting c4ch nhu
trong vi du 36, ngoai trlr viéc 1-(2-morpholinoetyl)- 1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD3;0D) 8 7,97-7,94(m, 1H), 7.57-7,55(m, 1H), 6,85-6,55(m, 1H),
6,25-6,05(m, 1H), 5,78-5,48(m, 1H), 4,34-4,21(m, 4H), 3,95-3,80(m, 1H), 3,75-3,60(m, 6H),
2,79(t, J=6,5Hz, 3H), 2,60-2,40(m, 4H), 2,09-2,06(m, 1H), 1,67-1,59(m, 1H), 2,03-2,00(m, 2H)
Vi du 41: Pidu ché (R)-1-(3-(5-010-2—(1-(3—met0xybenzyl)-1H-pyrazol-4-ylamino)-7H—
pyr010[2,3-d]pyrimidin—4—ylammo)piperidin— 1-yl)prop-2-en-1-on

Hop chat néu & d& muc nay (4,4 mg, hiéu sudt: 15,4%) dugc diéu ché theo cling cach nhu
trong vi du 36, ngoai trir viéc 1-(3-metoxybenzyl)-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD3;OD) 8 8,03-7,92(m, 1H), 7,57-7,53(m, 1H), 7,23-7.21(m, 1H),
6,86-6,45(m, 6H), 6,24-6,00(m, 1H), 5,80-5,45(m, 1H), 5,27-5,25(m, 2H), 4,30-4,18(m, 1H),
3,75(s, 3H), 3,70-3,40(m, 3H), 1,84-1,79(m, 2H), 1,63-1,59(m, 1H)

Vi du 42: Diéu ché (R)-1-(3—(3-clo-6-(4-(4-mety1piperazin—1-yl)phenylanﬁno)—1H—pyrazolo[3,4-



37025

d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

\U HN\'@CINI)A
L

Budc 1: Didu ché 3,4,6-triclo-1H-pyrazolo [3,4-d] pyrimidin

4.6-diclo-1H-pyrazolo[3,4-d]pyrimidin (5,0 g, 26,5 mmol) va N-closuxinimit (5,3 g, 39,7
mmol) dugc hoa tan trong N,N-dimetylformamit (50,0 mL). Sau khi khudy & nhiét do trong
phong trong 24 gid, 16p hitu co duge phéan tach, duoc xit Iy biang magie sulfat, duoc loc, va sau
d6 duoc cd dudi ap sudt giam. Cin duoc phén tich bang sac ky cot 8 thu duoc hop chét néu &

dé muc nay (3,3 g, hiéu suét: 56,0%).

Busc 20 Didu ché  tertbutyl  (R)-3-((3,6-diclo-1H-pyrazolo[3,4-d]pyrimidin-4-

yl)amino)piperidin-1-carboxylat

Sau khi 3,4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin (3,3 g, 14,8 mmol) dugc hoa tan trong
etanol (50 mL), N,N-diisopropyletylamin (3,9 mL, 222 mmol) va tert-butyl (R)-3-
aminopiperidin-1-carboxylat (3,1 g, 15,6 mmol) duoc bd sung vao d6. Hon hop phan tmg dugce
khudy & nhiét do 110°C trong 3 gid, va sau d6 16p hitu co duge phan tich, duge xtr Iy bing magie
sulfat, duogc loc, va sau d6 dugc co dudi ap sudt giam. Can duoc phén tach béng sic ky cot dé

thu duoc hop chét néu & d& muc nay (4,3 g, hiéu suét: 75,8%).

'H NMR (500MHz, CD3;0D) § 4,30-4,25(m, 1H), 3,76-3,74(m, 1H), 3,52-3,51(m, 2H),
3,45-3,40(m, 1H), 2,00-1,98-(m, 1H), 1,92-1,85(m, 1H), 1,80-1,7 5(m, 1H), 1,65-1,60(m, 1H),
1,45-1,34(m, 9H)

Bude 3: Didu ché (R)-3,6-diclo-N-(piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-amin

Dung dich axit clohydric 6N (30,0 mL, luong du) dugc hoa tan trong metanol dugce b
sung vao fert-butyl (R)-3-((3,6-diclo-1H-pyrazolo[3 A-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (4,3 g, 11,2 mmol). Sau khi khudy ¢ nhiét d¢ trong phong trong 30 phut, hdn hop

phén ing dugc co va phan Gng tiép theo dugc thuc hién ma khong phéan tach.

I NMR (500MHz, CD;0D) 8 4,40-4,36(m, 1), 3,44-3,40(m, 1H), 2,99-2.96(m, 1H),

-65-



37025

2,74-2,66(m, 2H), 2,10-2,04(m, 1H), 1,89-1,81(m, 1H), 1,76-1,68(m, 1H)

Bude 4: Pidu ché (R)-1-(3-((3,6-diclo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on

Sau khi (R)-3,6-diclo-N-(piperidin-3-yl)-1H-pyrazolo[3 ,A-d]pyrimidin-4-amin (4,0 g,
12,4 mmol) duge hoa tan trong dung dich cia tetrahydrofuran va nudc cAt duoc trdn & ty 18 3:1,
natri bicacbonat (3,1 g, 3,7 mmol) duoc b6 sung & nhiét do -20°C va sau d6 duoc khudy trong
30 phut. Acryloyl clorua (4,1 mL, 13,0 mmol) duoc bd sung timng giot tir tir vao hdn hop phan
ung va sau d6 dugc khudy & nhiét do -20°C trong 30 phut. L6p hitu co dugc phan tach, dugc xur
Iy biang magie sulfat, dugc loc, va sau d6 dugc ¢d dudi ap suat giam. Can dugc phan tich bang

she ky cot dé thu dwoc hop chat néu & dé muc nay (4,0 g, hidu suét: 95,2%).

I NMR (500MHz, CDs0D) 8 6,86-6,78(m, 1H), 6,22-6,17(m, 1H), 5,78-5,68(m, 1H),
4,55-4.03(m, 3H), 3,71-3,66(m, 1H), 3,58-3,50(m, 1H), 2,12-2,00(m, 1H), 1,93-1,84(m, 2H),
1,73-1,68(m, 1H)

Bude 5: Didu ché (R)-1-(3-(3-010-6-(4-(4-mety1piperazin—l-yl)phenylamino)—1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

(R)-1-(3-((3,6-diclo-1H-pyrazolo[3 /A-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-
1-on (30,0 mg, 0,09 mmol) va 4-(4-metylpiperazin-1-yl)anilin (11,2 mg, 0,06 mmol) dugc hoa
tan trong 2-butanol (2,0 mL). Axit trifloaxetic (5,6 UL, 0,07 mmol) dugc b sung vao chét phan
ting, sau d6 phan img ¢ nhiét d6 110°C trong 12 gio, va sau d6 dung mdi dugce co. Hon hop phén
g nay duoc trung hoa bang cach bd sung dung dich amoniac 7N dugc hoa tan trong metanol.
Cin dugc phéan tich bang sic ky cot dé thu dugc hop chat néu & dé muc nay (15,0 mg, hiéu suat:

51,7%).

I NMR (500MHz, CD0D) 3 7,57-7,52(m, 2H), 6,92-6,90(m, 2H), 6,83-6,50(m, 1H),
6.28-6.07(m, 1H), 5,80-8,51(m, 1H), 4,40-3,88(m, 3H), 3,66-3,39(m, 2H), 3,13(s, 4H), 2.63(s,
4H), 2,35(s, 3H), 2,08-2,00(m, 1H), 1,91-1,84(m, 2H), 1,63-1,60(m, 1H)

Vi du 43: Pidu ché (R)-1-(3-(3-clo-6-(4-(3,5-dimetyl-1H-pyrazol-1-ylphenylamino)-1H-
pyrazolo [3,4-d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (6,1 mg, hiéu suét: 21,0%) dugc diéu ché theo cling cach nhur
trong vi du 42, ngoai trir vi€c 4-(3,5-dimetyl-1H-pyrazol-1-yl)anilin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) § 7,91-7,87(m, 2H), 7,30-7,28(m, 2H), 6,89-6,62(m, 1H),
6,27-6,10(m, 1H), 6,03(s, 1H), 5,79-5,58(m, 1H), 4,43-4,34(m, 1H), 4,01-3,87(m, 2H), 3,70-
3,42(m, 2H), 2,20(s, 6H), 2,15-2,11(m, 1H),1,95-1,85(m, 2H), 1,70-1,64(m, 1H)

Vi du 44: Didu ché (R)-1-(3-(3-clo-6-(1-(2,2-difloetyl)-1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on
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Hop chitnéu & dé muc nay (10,1 mg, hiéu suét: 37,4%) dugc diéu ché theo ciing cach nhur
trong vi du 42, ngoai trir viéc 1-(2.2-difloetyl)-1H-pyrazol-4-amin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,08-8,04(m, 1H), 7,65-7,61(m, 1H), 6,86-6,00(m, 1H),
6.27-6,01(m, 2H), 5,80-5,48(m, 1H), 4,58-4,30(m, 4H), 3,95-3,82(m, 1H), 3,65-3,38(m, 2H), 2,09-
2,05(m, 1H), 1,92-1,85(m, 2H), 1,73-1,65(m, 1H)

Vi du 45: Pidu ché (R)-1-(3-(3-clo-6-(1-metyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chétnéu & d& muc nay (10,1 mg, hiéu suét: 35,7%) duoc didu ché theo cling cach nhu
trong vi du 42, ngoai trr viéc 1-metyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) § 7,92(s, 1H), 7,55(s, 1H), 6,86-6,56(m, 1H), 6,26-6,10(m,
1H), 5,79-5,57(m, 1H), 4,43-4,29(m, 2H), 3,98-3,56(m, 5H), 3,46-3,41(m, 1H), 2,15-2,10(m, 1H),
1,91-1,86(m, 2H), 1,70-1,65(m, 1H)

Vi du 46: Diéu ché (R)—l-(3-(3-clo—6-(l-ewl-1H-pyrazol—4-y1amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & d& muc nay (11,2 mg, hiéu suét: 38,6%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir viéc 1-etyl- 1H-pyrazol-4-amin duoc str dung thay vi 4-(4-metylpiperazin-
1-yDanilin trong vi du 42.

'H NMR (500MHz, CDsOD) & 7,96(s, 1H), 7.57(s, 1H), 6,86-6,56(m, 1H), 6,27-7,09(m,
1H), 5,80-5,56(m, 1H), 4,42-4,29(m, 2H), 4,14-4,09(m, 2H), 3,97-3,86(m, 1H), 3,66-3,41(m, 2H),
2,10-2,05(m, 1H), 1,93-1,86(m, 2H), 1,70-1,60(m,1H), 1,43(s, 3H)

Vi du 47: Pidu ché (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-3-clo-1H-pyrazolo[3,4-
d]pyrimidin—6-ylamino)-IH-pyrazol—l-yl)—N-metylaxetamit

T
Iz, -

Hop chatnéu & dé muc nay (11,9 mg, hiéu suét: 37,2%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trlr viéc 2-(4-amino-1H-pyrazol-1-yl)-N-metyl axetamit duge st dung thay

vi 4-(4-metylpiperazin-1-yl)anilin trong vi du 42.

IH NMR (500MHz, CD;0D) 3 8.06-8,02(m, 1H), 7,64-7,60(m, 1H), 6,85-6.60(m, 1H),
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6.26-6,09(m, 1H), 5,79-5,50(m, 1H), 4,78(s, 2H), 4,42-4,32(m, 2H), 3,96-3,88(m, 1H), 3,81-
3,41(m, 2H), 2,74(s, 3H), 2,25-2,10(m, 1H), 1,92-1,84(m, 2H), 1,70-1,65(m, 1H)

Vi du 48: Pidu ché (R)-1-(3-(3-clo-6-(1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-ylamino)-
1H—pyrazolo[3,4-d]pyrimidin—4-y1amino)piperidin—l-yl)prop—Z-en-l-on

NOPN
G LT

Hop chét néu & d& muyc nay (79,3 mg, hiéu suét: 80,9%) duoc diéu ché theo ciing cach nhu
trong vi du 42, ngoai trir vi€c 1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-amin duoc st dung thay
vi 4-(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CDsOD) & 8,03(s, 1H), 7,59(s, 1H), 6,86-6,62(m, 1H), 6,27-6,09(m,
1H), 5,87-5,58(m, 1H), 4,38-4,32(m, 3H), 4,11-3,86(m, 4H), 3,59-3,44(m, 3H), 2,15-2,00(m, SH),
1,92-1,87(m, 2H), 1,66-1,64(m, 1H)

Vi du 49: Didu ché (R)-1-(3-(3-clo-6-(1-xyclopropyl-1H-pyrazol-4-ylamino)- 1H-pyrazolo[ 3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on

<L HNY q N
N | )
SN PY PN
H H

Hop chat néu & dé& muc nay (20,2 mg, hiéu suét: 39,4%) dugc diéu ché theo cling cach nhu
trong vi du42, ngoai trlr viéc 1-xyclo- 1H-propyl-4-amin dugc sir dung thay vi 4-(4-metylpiperazin-
1-yD)anilin trong vi du 42.

'H NMR (500MHz, CDsOD) 8 8,00(s, 1H), 7,54(s, 1H), 6,86-6,61(m, 1H), 6,26-6,10(m,
1H), 5,79-5,58(m, 1H), 4,37-4,30(m, 1H), 3,97-3,85(m, 1H), 3,57(s, 1H), 3,45(s, 1H), 2,11(s, 1H),
1,87-1,67(m, 2H), 1,66(s, 1H), 1,32-1,28(m, 2H), 1,05(d, 4H)

Vi du 50: Diéu ché (R)-l—(3-(3-clo-6-(1—isopropyl—1H—pyrazol—4-ylamino)-1H—pyrazolo[3,4-
d]pyrimidin—4-y1amino)piperidin—1-y1)pr0p—2-en— 1-on
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Hop chit néu & d& muc nay (5 mg, hiéu sudt: 17,0%) duoc didu ché theo cling céch nhu
trong vi du 42, ngoai trir viéc 1-isopropyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

IH NMR (500MHz, CD:;0D) 8 7,97(s, 1H), 7,58(s, 1H), 6,86-6,67(m, 1H), 6,26-6,09(m,
1H), 5,80-5,57(m, 1H), 4,47-4,31(m, 2H), 3,97-3,85(m, 2H), 3,59-3,45(m, 1H), 2,10-2,00(m, 1H),
1,91-1,87(m, 2H), 1,73-1,66(m, 1H), 1,48(s, 6H)

Vi du 51: Diéu ché (R)—l-(3-(3-clo-6-(1-propyl-1H—pyraz01-4-ylamino)-1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

? HNY Q\] N
N N7 °
PP

X N)\N N

H H

Hop chét néu & dé muc nay (47,7 mg, hiéu suét: 48,7%) dugc didu ché theo cting cach nhu
trong vi du 42, ngoai trir viéc 1-propyl- 1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD3;0D) & 7,96(s, 1H), 7,57(s, 1H), 6,87-6,63(m, 1H), 6,27-6,10(m,
1H), 5,80-5,57(m, 1H), 4,43-4,30(m, 2H), 4,11-3,87(m, 3H), 3,66-3,44(m, 2H), 2,15-2,00(s, 1H),
1,90-1,84(m, 5H), 1,70-1,65(m, 1H), 0,90-0,87(m, 3H)

Vi du 52: Didu ché (R)-2-(4-(4-(1-acryloylpiperidin-3-ylamino)-3-clo-1H-pyrazolo[3.4-
d]pyrimidin—6—y1amino)—lH-pyrazol-l-yl)axetonitril

HNY NG Y
\ 0
N~ “
NN fjj
N“NTTN
H
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Hop chitnéu & d& muc nay (52,8 mg, hiéu sudt: 53,9%) duoc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir viéc 2-(4-amino-1H-pyrazol-1-yl)axetonitril dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,16-8,10(m, 1H), 7,68-7,63(m, 1H), 6,85-6,65(m, 1H),
6,28-6,10(m, 1H), 5,81-5,58(m, 1H), 5,30-5,26(m, 2H), 4.5 8-4,39(m, 2H), 3,96-3,82(m, 1H), 3,68-
3,44(m, 2H), 2,15-2,05(m, 1H), 1,89-1,85(m, 2H), 1,75-1,69(m, 1H)

Vi du 53: Didu ché (R)-1-(3-(6-(1-terz‘-buty1—1H-pyrazol-4-y1amino)—3—clo-1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (27,3 mg, hiéu suét: 51,2%) duoc didu ché theo cting c4ch nhu
trong vi du 42, ngoai trr viéc 1-(tert-butyl)-1H-pyrazol-4-amin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,05(s, 1H), 7,61(s, 1H), 6,85-6,61(m, 1H), 6,26-6,09(m,
1H), 5,79-5,58(m, 1H), 4,37-4,31(m, 1H), 3,97-3,84(m, 1H), 3,62-3,47(m, 1H), 2,09-2,07(m, 1H),
1,97-1,84(m, 2H), 1,56(s, 9H), 1,34-1,28(m, 3H)

Vi du 54 Didu ché (R)-1-3-(3-clo-6-(1-(2-morpholinoetyl)-1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1amh10)piperidin—1-y1)prop—2—en—1-0n

o)

Y e
8 NS g N
:N ©

Hop chét néu & d& muc nay (42,0 mg, hiéu suét: 69,0%) duoc diéu ché theo cting cach nhur
trong vi du 42, ngoai trir viéc 1-(2-morpholinoetyl)-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi dy 42.
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'H NMR (500MHz, CDsOD) 8 7,98(s, 1), 7.61(s, 1H), 6,85-6,62(m, 1H), 6,27-6,10(m,
1H), 5,80-5,56(m, 1H), 4,40-4,35(m, 2IT), 4,28-4,22(m, 2H), 3,92-3,85(m, 1H), 3,66(s, 4H), 3,51-
3.42(m, 2H), 2,79(t, 2H), 2,48(s, 4H), 2,13-2,07(m, 1H), 1,91-1,86(m, 2H), 1,65-1,23(m, 2H)
Vi du 55: Didu ché (R)-1-(3-(3-clo-6-(1-isobutyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & @ muc nay (12,6 mg, hiéu suét: 23,6%) duoc diéu ché theo cling cach nhu
trong vi du 42, ngoai trr viéc 1-isobutyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CDsOD) & 7,95(s, 1H), 7,58(s, 1H), 6,87-6,62(m, 1H), 6,28-6,11(m,
1H), 5,81-5,57(m, 1H), 4,44-4,29(m, 2H), 3,67-3,94(m, 1H), 3,88(d, 2H), 3,65-3,41(m, 2H), 2,15-
2,11(m, 2H), 1,93-1,87(m, 2H), 1,65-1,63(m, 1H), 0,91-0,90(d, 6H)
Vi du 56: Didu ché (R)-1-(3-(3-clo-6-(1-(2,2.2-trifloetyl)-1H-pyrazol-4-ylamino)-1H-
pyrazolo|[3 /4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- I-on

<CF3 HN\ 'Cc::‘\l \n/§
N [ ,
Ay
H
Hop chétnéu & dé muc nay (55,8 mg, hiéu suét: 56,9%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir vi€c 1-(2,2,2-trifloetyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-

metylpiperazin-1-yl)anilin trong vi du 42.

1T NMR (500MHz, CDsOD) 8 8,16-8,10(m, 1H), 7.68-7,63(m, 1H), 6,87-6,65(m, 11D,
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6,28-6,10(m, 1H), 5,81-5,59(m, 1H), 4,93-4,91(m, 2H), 4,78-4,29(m, 2H), 3,95-3,54(m, 2H), 3,44-
3,38(m, 1H), 2,09-2,05(m, 1H), 1,89-1,75(m, 2H), 1,70-1,65(m, 1H)
Vi du 57: Didu ché (R)-1-(3-(3-010—6-(1-(2-(diety1amino)etyl)-1H—pyrazol-4-y1amino)—1H—
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & d& muc ndy (27,8 mg, hiéu Suét: 47,6%) duoc diéu ché theo cting cach nhu
trong vi du 42, ngoai trlr vi€c 1-(2~(dietylamino)etyl)- 1H-pyrazol-4-amin dugc st dung thay vi 4-
(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD3OD) & 8,03(s, 1H), 7,64(s, 1H), 6,86-6,12(m, 1H), 6,26-6,10(m,
1H), 5,80-5,56(m, 1H), 4,43-4,30(m, 3H), 3,97-3,86(m, 2H), 3,42(d, 4H), 3,21-3,17(m, 2H), 2,86~
2,83(m, 2H), 2,10(s, 1H), 2,03-2,01(m, 2H), 1,67(s, 1H), 1,61-1,15(m, 6H)

Vi du 58: Diéu ché  (R)-1-(3-(3-clo-6-(1-(3-metoxybenzyl)- 1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4—d]pyrimidin—4-ylamino)piperidin-1-y1)pr0p—2-en—1-0n

Hop chét néu & dé muc nay (23,4 mg, hiéu sudt: 38,4%) dugc diéu ché theo cling cach nhu
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trong vi du 42, ngoai trir viéc 1-(3-metoxybenzyl)- 1H-pyrazol-4-amin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;OD) § 8,04(s, 1H), 7,61(s, 1H), 7,25(t, 1H), 6,85-6,59(m, 4H),
6,24-6,08(m, 1H), 5,77-5,56(m, 1H), 4,33-4,23(m, 3H), 3,75(s, 3H), 3,67-3,44(m, 2H), 2,03(s, 1H),
1,88-1,80(m, 2H), 1,63-1,60(m, 1H)

Vi du 59: Didu ché (R)-1-(3-(3-clo-6-(isoxazol-4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & d& muyc nay (23,1 mg, hiéu suét: 49,6%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trlr viéc isoxazol-4-amin dugc sir dung thay vi 4-(4-metylpiperazin-1-yl)anilin
trong vi du 42.

'H NMR (500MHz, CDsOD) & 9,04(s, 1H), 8,49(s, 1H), 6,85-6,62(m, 1H), 6,27-6,11(m,
1H), 5,80-5,58(m, 1H), 4,37-4,29(m, 2H), 3,97-3,95(m, 1H), 3,68-3,48(m, 2H), 2,10(s, 1H), 1,95-
1,84(m, 2H), 1,66-1,65(m, 1H)

Vi du 60: Didu ché (R)-2-(4-((4-((1-acryloylpiperidin-3-yl)amino)-5-clo-7H-pyrolo[2.3-
d]pyrimidin-2-yl)amino)-1H-pyrazol- 1-y])-N-metylaxetamit

Hop chit néu & d& muc nay (5,9 mg, hiéu suét: 22,8%) dugc dicu ché theo cling cch nhur
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trong vi du 36, ngoai trlr viéc 2-(4-amino- 1H-pyrazol-1-yl)-N-metylaxetamit dugc st dung thay vi
4-(4-metylpiperazin-1-yl)anilin trong vi dy 36.

'H NMR (500MHz, CD;0D) § 7,98-8,05(m, 1H), 7,57-7,62(m, 1H), 6,52-6,86(m, 2H),
6,07-6,24(m, 1H), 5,50-5,77(m, 1H), 4,76-4,78(m, 2H), 4,25-4,50(m, 2H), 3,83-3,90(m, 1H), 3,78-
3,80(m, 1H), 3,59-3,68(m, 1H), 3,39-3,48(m, 1H), 2,75(s, 3H), 1,95-2,01(m, 1H), 1,85-1,87(m,
1H), 1,58-1,68(m, 1H)

Vi du 61: Didu ché (R)-1-(3((5-clo-2~((4-morpholinophenyl)amino)-7H-pyrolo[2.3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

HN Cl \ﬂ/§
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Hop chét néu & dé muc nay (7,4 mg, hiéu suét: 27,2%) dugc diéu ché theo ciing cach nhu
trong vi du 36, ngoai trir viéc 4-morpholinoanilin dugc sir dung thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 36.

'H NMR (500MHz, CDsOD) § 7,51-7,55(m, 2H), 6,89-6,90(m, 2H), 6,46-6,85(m, 2H),
6,03-6,25(m, 1H), 5,45-5,80(m, 1H), 3,96-4,18(m, 1H), 3,88-3,94(m, 1H), 3,80-3,82(m, 4H), 3,70-
3,78(m, 1H), 3,53-3,66(m, 1H), 3,41-3,50(m, 1H), 3,35-3,40(m, 1H), 3,00-3,05(m, 4H), 1,97-
2,02(m, 1H), 1,83-1,85(m, 1H), 1,59-1,65(m, 1H)

Vi dy 62: Diéu ché (R)-1-(3—((5-clo-2—((l-xyclopropyl-1H—pyrazol—4-yl)amino)—7H-pyrolo [2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on
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Hop chét néu & dé muc nay (7,2 mg, hiéu suét: 29,8%) duoc didu ché theo cting cach nhur
trong vi du 36, ngoai trir viéc 1-xyclo- 1H-propyl-4-amin duoc st dung thay vi 4-(4-metylpiperazin-
1-yD)anilin trong vi du 36.

'H NMR (500MHz, CD30D) 8 7,97-7,93(m, 1H), 7,49-7,45(m, 1H), 6,84-6,52(m, 2H),
6,24-6,06(m, 1H), 5,77-5,50(m, 1H), 4,31-4,27(m, 1H), 3,93-3,37(m, SH), 2,08-2,05(m, 1H), 1,80-
1,90(m, 1H), 1,55-1,70(m, 1H), 1,03-0,98(m, 4H)

Vi du 63: Diéu ché (R)-1-(3-((5-clo-2-((1-isobutyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin—4-yl)amino)piperidin—1-y1)pr0p-2—en—1-on

Hop chit néu & d& muc nay (4,9 mg, hiéu sudt: 19,6%) duoc diéu ché theo cling cach nhu
trong vi du 36, ngoai trr viéc 1-isobutyl-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CDs;OD) & 7,93-7,88(m, 1H), 7,55-7,51(m, 1H), 6,89-6,53(m, 2H),
6,26-6,07(m, 1H), 5,79-5,51(m, 1H), 4,38-3,42(m, 7H), 2,18-2,08(m, 3H), 1,90-1,84(m, 1H), 1,70-
1,55(m, 1H)

Vi du 64: Piu ché (R)-1-(3-((3-clo-6-((1-(diflometyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)piperidin— 1-yl)prop-2-en-1-on
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Hop chitnéu & d& muc nay (24,0 mg, hiéu suét: 36,9%) duoc diéu ché theo cting cach nhur
trong vi du 42, ngoai trir viéc 1-(diflometyl)-1H-pyrazol-4-amin dugc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi dy 42.

IH NMR (500MHz, CD;0D) & 8,40(s, 1H), 7,79(d, 1H), 7,50-7,24(m, 1H), 6,85-6,60(m,
1H), 6,26-6,06(m, 1H), 5,80-5,54(m, 1H), 4,29-4,20(m, 1H), 4,08-4,04(m, 2H), 3,52-3,42(m, 1H),
2,21-2,15(m, 1H), 1,96-1,80(m, 2H), 1,70-1,63(m, 1H)

Vi du 65: Pidu ché (R)-1-(3-((6-((1-isobutyl-1H-pyrazol-4-yDamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on
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Hop chit néu & d& muc nay (26,0 mg, hiéu suét: 49,1%) dugc diéu ché theo ciing cach nhur
trong vi du 30, ngoai trr vigc 1-isobutyl-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0D) 8 7,99(m, 2H), 7,58(d, 1H), 6,72-6,60(m, 1H), 6,25-6,13(m,
1H), 5,73-5,61(m, 1H), 4,45-4,27(m, 2H), 3,69-3,94(m, 1H), 3,87(d, 2H), 3,68-3,41(m, 2H), 2,17-
2,13(m, 2H), 1,93-1,89(m, 2H), 1,67-1,64(m, 1H), 0,92-0,90(d, 6H)

Vi du 66: Diéu ché (R)-1-(3-((6-((1-(zert-butyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
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d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on
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Hop chit néu & d& muc nay (27,0 mg, hiéu suét: 50,9%) duoc diéu ché theo cling cach nhu
trong vi dy 30, ngoai trir viéc 1-(tert-butyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD;0OD) § 8,07(d, 1H), 8,06(d, 1H), 7.90(d, 1H), 6,84-6,57(m, 1H),
6,25-6,08(m, 1H), 5,80-5,59(m, 1H), 4,42-4,34(m, 1H), 3,98-3,83(m, 1H), 3,62-3,50(m, 1H), 2,12~
2,09(m, 1H), 1,99-1,85(m, 2H), 1,57(s, 9H), 1,35-1,29(m, 3H)

Vi du 67: Didu ché (R)-1-(3((6-((1-xyclopropyl-1H-pyrazol-4-ylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & d muc nay (26,0 mg, hiéu suét: 50,9%) dugc diéu ché theo cting cach nhur
trong vi du 30, ngoai trir viéc 1-xyclo- 1H-propyl-4-amin duoc st dung thay vi 4-(4-metylpiperazin-
1-yl)anilin trong vi du 30.

'H NMR (500MHz, CDs0D) & 8,02(d, 1H), 8,00(s, 1H), 7,91(d, 1H), 6,81-6,51(m, 1H),
6,27-6,12(m, 1H), 5,78-5,53(m, 1H), 4,26-4,10(m, 1H), 3,98-3,84(m, 1H), 3,56(s, 1H), 3,48(s, 1H),
2,18(s, 1H), 1,89-1,65(m, 2H), 1,67(s, 1H), 1,32-1.21(m, 2H), 1,04(d, 4H)
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Vi du 68 Didu ché (R)-1-(3-((5-clo-2-((4-(morpholin-4-cacbonyl)phenyl)amino)-7H-
pyrolo[2,3-d]pyrimidin—4—yl)amino)piperidin—1-yl)prop—Z-en-l-on
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Hop chat néu & d& muc nay (2,5 mg, hiéu suét: 8,7%) duogc diéu ché theo ciing cach nhu
trong vi du 36, ngoai trlr viéc (4-aminophenyl)(morpholino)metanon dugc st dung thay vi 4-(4-

metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CDsOD) § 7,85-7,81(m, 2H), 7,36-7,34(m, 2H), 6,86-6,54(m, 2H),
6,26-6,04(m, 1H), 5,79-5,47(m, 1H), 4,38-4,31(m, 1H), 3,93-3,46(12H), 2,10-1,95(m, 2H), 1,88-
1,86(m, 1H), 1,67-1,59(m, 1H)

Vi du 69: Pidu ché (R)-1-(3-((5-clo-2-((1-metyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (2,1 mg, hiéu suét: 9,3%) duge diéu ché theo ciing cach nhur
trong vi du 36, ngoai trr vi€c 1-metyl-1H-pyrazol-4-amin duoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CDs;OD) & 7,92-7,87(m, 1H), 7,52-7,45(m, 1H), 6,83-6,51(m, 2H),
6,25-6,06(m, 1H), 5,78-5,49(m, 1H), 4,60-4,50(m, 1H), 4,39-4.,27(m, 1H), 3,93-3,45(m, 6H), 2,10-
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2,02(m, 2H), 1,88-1,86(m, 1H), 1,68-1,59(m, 1H)

Vi du 70: Diéu ché (R)~1-(3—((2-((1-(tert—butyl)-1H—pyrazol-4-yl)amino)-5-010-7H—pyr010[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & dé muc nay (5,1 mg, hiéu suét: 20,4%) duoc diéu ché theo cting cach nhu
trong vi du 36, ngoai trir viéc 1-(tert-butyl)-1H-pyrazol-4-amin dugc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (SOOMHZ, CD;0D) & 8,04-8,02(m, 1H), 7,58-7,56(m, 2H), 6,82—6,55(m, 2H),
6,23-6,05(m, 1H), 5,78-5,50(m, 1H), 4,35-3,62(m, 4H), 3,54-3 ,44(m, 1H), 2,08-2,00(m, 2H), 1,95-
1,78(m, 1H), 1,88-1,85(m, 1H), 1,56(s, 9H)

Vi du 71: Pidu ché (R)-1-(3-((6-(1{tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3 /4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on

. N
HNY G m/§
O
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Hop chét néu & dé muc nay (22,0 mg, hiéu suét: 39,2%) duoc diéu ché theo cting cach nhu
trong vi du 30, ngoai trir viéc 1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-amin duoc st dung trong
vi du 30.

'H NMR (500MHz, CDs;0D) & 8,05(d, 1H), 7.91(s, 1H), 7,60(d, 1H), 6,86-6,57(m, 1H),
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6.26-6,06(m, 1H), 5,79-5,54(m, 1H), 4,31-4,21(m, 1H), 4,10-4,04(m, 41, 3,59-3,53(m, 2H),
3,18(t, 1H), 2,20-2,17(m, 1H), 2,03(s, 411, 1,95-1,93(m, 1H), 1,79-1,70(m, 1H), 1,56-32(m, 2H)
Vi du 72: Didu ché (R)-1-(3-((6-((1-(2-morpholinoetyl)-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on

Hop chit néu & d& muc nay (21,0 mg, hiéu suat: 35,0%) duoc diéu ché theo cling cach nhu
trong vi du 30, ngoai trir vi€c 1-(2-morpholinoetyl)- 1H-pyrazol-4-amin dugc str dung trong vi du
30.

I NMR (500MHz, CD;0D) & 8,01(d, 1H), 7.91(s, 1H), 7.60(d, 1), 6,85-6,58(m, 1H),
6.27-6,07(m, 1H), 5,79-5,54(m, 1H), 4,22-4,21(m, 2H), 4,11-4,05(m, 2H), 3,66(s, 4H), 343-
3.43(m, 1H), 2,79(t, 1), 2,48(s, 4H), 2,20-2,17(m, 1H), 1,79-1,67(m, 1H), 1,66-1,64(m, 1H), 1.63-
1,61(m, 2H)

Vi du 73: DPidu ché (R)-1-3-((6-((1-propyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on
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Hop chét néu & d& muc nay (21,0 mg, hiéu suat: 43,1%) duoc diéu ché theo cling cach nhu
trong vi du 30, ngoai trir viéc 1-propyl-1H-pyrazol-4-amin duoc st dung trong vi du 30.

'H NMR (500MHz, CD;0D) § 7,99(d, 1H), 7.90(s, 1H), 7.57(d, 1H), 6,86-6,59(m, 1H),
6.27-6,08(m, 1H), 5,79-5,55(m, 1H), 4,27-4,21(m, 1H), 4,05-4,03(m, 2H), 3,44-3,16(m, 2H), 2,19-
2,17(m, 1H), 1,95-1,93(m, 1H), 1,84-1,80(m, 2H), 1,79-1,67(m, 1H), 1,65-1,60(m, 2H), 0,91-
0,90(m, 3H)

Vi du 74: Piéu ché (R)—1-(3—((6-((1-(Z—metoxyetyl)-1H—pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-y1)amino)piperidin—1-y1)prop-2-en—1-0n

Hop chat néu & @ muc nay (20,7 mg, hiéu suét: 37,7%) duoc didu ché theo cting cach nhu
trong vi du 30, ngoai trir vic 1-(2-metoxyetyl)-1H-pyrazol-4-amin dugc str dung trong vi du 30.

'H NMR (500MHz, CD;OD) & 8,02(d, 1H), 7.91(s, 1H), 7,59(d, 1H), 6,85-6,57(m, 1H),
6,26-6,07(m, 1H), 5,79-5,53(m, 1H), 4,26-4,22(m, 3H), 4,07-4,05(m, 3H), 3,72-3,70(m, 2H), 3,48-
344(m, 1H), 3,40-3,22(m, 2H), 2,19-2,17(m, 1H), 2,01-1,95(m, 1H), 1,80-1,71(m, 1H), 1,67-
1,56(m, 2H)
Vi du 75: Diéu ché (R)-1-(3((2-((3-metylisothiazol-5-yl Jamino)-7H-pyrolo[2,3-d|pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on
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Budce 1: Diéu ché 2.4-diclo-7-tosyl-7H-pyrolo [2,3-d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (3,0 g, 16,0 mmol) dugc hoa tan trong
axeton (20,0 mL), 4-metylbenzensulfonyl clorua (4,6 g, 23,9 mmol) duoc bd sung vao do. Sau
khi 1am lanh dén nhiét do 0°C, dung dich natri hydroxit 2M (12,0 mL) dugc b sung timg giot
tir tir va sau d6 duoc khudy o nhiét d9 trong phong trong 2 gio. Lp hitu co duoc phén tach, dugc
xir Iy bang magie sulfat, duoc loc, va sau d6 dugc cd dudi ap suat giam. Can dugc phan tich

bang shc ky cot dé thu duge hop chit néu & dé muc nay (2.9 g, hi¢u suét: 80,0%).

'HNMR (500MHz,CDs0D) 5 8,12(d, 2H), 7,76(d, 1H), 7.37(d, 2H), 6,68(d, 1H), 2,43(s,
3H)
Buéc 2: Didu ché tertbutyl  (R)-3-((2-clo-7 -tosyl-7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino)piperidin-1-carboxylat

Sau khi 2,4-diclo-7-tosy1—7H—pyrolo[2,3-d]pyrimidin (500,0 mg, 1,5 mmol) duoc hoa tan
trong etanol (10 mL), N,N-diisopropyletylamin (382,0 pL, 2,2 mmol) va fert-butyl (R)-3-
aminopiperidin-1-carboxylat (322,0 mg, 1,6 mmol) dugc bd sung vao do. Hon hop phan tng duge
khudy & nhiét do 110°C trong 12 gid, va sau d6 16p hitu co duge phan tach, duge xir 1y bing magie
sulfat, duoc loc, va sau d6 dugc co dudi ap suét giam. Cin dugc phan tach bing sic ky cot dé thu

duoc hop chét néu & dé muc nay (681,0 mg, hiéu suét: 92,0%).

I NMR (500MHz, CDs0D)  8,10(d, 1H), 7,39(d, 1H), 7,31-7.23(m, 4H), 4,17-4,13(m,
1), 3,70-3,60(m, 1H), 3,45-3,35(m, 3H), 2:40(s, 3H), 1,95-1,85(m, 1H), 1,70-1,65(m, 1H),
1,60-1,55(m, 2H), 1,40-1,37(m, 9H)

Bude 3: Didu ché fert-butyl (R)-3-((2-((3-metylisothiazol—S-yl)amino)—7-tosy1—7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -carboxylat

Sau khi tert-butyl (R)-3-((2-010-7-tosy1-7H-pyr010[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-carboxylat (300,0 mg, 0,6 mmol) dugc hoa tan trong fert-butanol khan (2,0
mL), 3-metylisothiazol-5-amin (67,7 mg, 0,6 mmol), tris(dibenzylidenaxeton)dipaladi (27 mg,
0,03 mmol), 2'-dixyclohexy1phosphino—2',4',6'-triisopropylbiphenyl (28,3 mg, 0,06 mmol), va
kali cacbonat (163,9 mg, 1,2 mmol) dugc bd sung vao do. Sau do, hdn hgp dugce phan tmg &
nhiét do 110°C trong 12 gid. Lép hitu co duoc phan tach, dugc xir 1y bang magie sulfat, dugc

loc va sau d6 dugc cd dudi &p suét giam. Cin dugc phén tich bang sdc ky cot dé thu duoc hop
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chét néu & dé muc nay (223,0 mg, hiéu suit: 64,5%).

I NMR (500MHz, CD;OD) 3 8,04(d, 2H), 7,35-7,28(m, 3H), 6,72(s, 1H), 6,59(s, 1H),
4,40-4,28(m, 1H), 4,05-3,80(m, 2H), 3,20-2,80(m, 211), 2,36(s, 3H), 2,33(s, 3H), 2,15-2,12(m,
1H), 2,00-1,80(m, 1), 1,75-1,67(m, 2H), 1,10-1,00(m, 9H)

Busc 4: Didu ché tert-butyl (R)-3-((2-((3-metylisothiazol—5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat

Tert-butyl (R)-3-((2-((3-metylisothiazol—5-yl)arrﬁno)-7-tosy1—7H—pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-carboxylat (122,0 mg, 0,2 mmol) dugc hoa tan trong metanol (1,0 mL).
Kali hydroxit (23,5 mg, 0,4 mmol) dugc b sung vao hdn hop phén Gmg va sau do dugc khudy &
nhiét do 50°C trong 12 gi¢r. L6p hitu co duge phén tach, duge xir ly bang magie sulfat, dugc loc,
va sau do6 duge cd dudi 4p suat giam. Can dugc phén tach bang sac ky cot @& thu dugc hop chat

néu & dé muc nay (60,0 mg, hiéu suét: 66,5%).

'H NMR (500MHz, CDsOD) § 6,84(s, 1H), 6,53(s, 1H), 6,48(s, 1H), 4,50-4,25(m, 1H),
4,10-3,90(m, 1H),3,80-3,70(m, 1H), 3,20-2,70(m, 2H), 2,31(s, 3H), 2,25-2,15(m, 1H), 1,90-
1,80(m, 1H), 1,75-1,70(m, 2H), 1,64-1,23(m, 9H)

Buéc 5: Didu ché (R)-NZ-(3-metylisothiazol—S-yl)-N4-(piperidin—3-yl)-7H—pyrolo[2,3-
d]pyrimidin-2,4-diamin hydroclorua

Dung dich axit clohydric 6N (2,0 mL, dw) dugc hoa tan trong metanol dugc bd sung vao
tert-butyl (R)-3-((2-((3-metylisothiazol-5 -yl)amino)-7H-pyrolo[2,3-d|pyrimidin-4-
yl)amino)piperidin-1-carboxylat (60,0 mg, 0,14 mmol). Sau khi khudy & nhiét do trong phong
trong 30 phut, hon hop phan Gmg dugc cd va phan Gmg tiép theo duge thuc hién ma khong phén
tach.

'H NMR (500MHz, CD30D) & 6,84(s, 1H), 6,53(s, 1H), 6,48(s, 1H), 4,50-4,25(m, 1H),
4,10-3,90(m, 1H),3,80-3,70(m, 1H), 3,20-2,70(m, 2H), 2,31(s, 3H), 2,25-2,15(m, 1H), 1,90-
1,80(m, 1H), 1,75-1,70(m, 2H)

Bude 6: Didu ché (R)-1-(3-((2~((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

Sau khi (R)—NZ-(3—metylisothiazol-5-y1)—N4-(piperidin—3-yl)-7H—pyrolo[2,3-d]pyrimidin—
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2 4-diamin hydroclorua (34,5 mg, 0,07 mmol) dugc hoa tan trong dung dich cua tetrahydrofuran :
nuée cht duoe tron theo ty 18 3:1 (2,5 mL), natri bicacbonat (16,8 mg, 0,07 mmol) dugc b sung
vao d6 & nhiét do -20°C va sau do duoc khudy trong 30 phut. Acryloyl clorua (6,3 ul, 0,07 mmol)
duoc bd sung timg giot tlr tr vao hén hop phan tmg, va sau d6 duoc khudy & nhiét do -20°C trong
1 gidr. L6p hitu co duge phéan tach, duge xir Iy bang magie sulfat, dugc loc, va sau d6 dugc co dudi
ap suét giam. Czn dugc phén tich bang sic ky cot dé thu duoc hop chitnéu & d& muc nay (3,0 mg,
hiéu suat: 8,6%).

I NMR (500MHz, CD:OD) 8 6,85(s, 1H), 6,84-6,48(m, 3H), 6,27-6,05(m, 1H) 5,78-
5.55(m, 1H), 4,59-4,49(m, 1H), 4,17-4,07(m, 1H), 3,25-3,15(m, 2H), 2,31(s, 3H), 2.27-2,15(m,
1H), 2,03-1,89(m, 2H), 1,79-1,59(m, 1H)

Vi du 76: PBidu ché 1-((3S,4R)—3—((2-((l—etyl—1H—pyrazo1-4-y1)amino)—7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en- 1-on

F//.
HN \[]/%
o
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Hop chit néu & dé muc nay (15,5 mg, hiéu sut: 36,6%) dugc didu ché theo cling cach

I=

nhu trong vi du 1, ngoai trir viéc str dung 1-etyl- 1H-pyrazol-4-amin thay vi 4-(4-metylpiperazin-
1-yD)anilin, va fert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat thay vi tert-butyl (R)-3-
aminopiperidin-1-carboxylat trong vi du 1.

'H NMR (500MHz, CDsOD) & 7,89(d, 1H), 7,50(d, 1H), 6,85-6,75(m, 2H), 6,46(s, 1H),
6,28-6,14(m, 1H), 5,81-5,62(m, 1H), 5,12-5,02(m, 1H), 4,80-4,30(m, 2H), 4,09-4,03(m, 3H),
3,51-3,43(m, 1H), 3,14-3,05(m, 1H), 2,21-2,18(m, 1H), 1,96-1,85(m, 1H), 1,43-1,39(m, 3H)
Vi du 77: Didu ché 1-((3S4R)-3-((6-((1-etyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en- 1-on
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Hop chétnéu & dé muc nay (7,1 mg, hiéu suét: 20,0%) duoc diéu ché theo cliing cach nhu
trong vi du 30, ngoai trlr viéc st dung 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-metylpiperazin-1-
yl)anilin, va tert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat thay vi tert-butyl (R)-3-

aminopiperidin-1-carboxylat trong vi du 30.

IH NMR (500MHz, CD;0D) 8 7.97(m, 2H), 7,54(d, 1H), 6,86-6,60(m, 1H), 6,29-
6.15(m, 1H), 5,81-5,79(m, 1H), 5,09(d, 1H), 4,72-4,25(m, 2H), 4,13-4,03(m, 3H), 3,57-3,45(m,
1H), 3,21-3,08(m, 1), 2,22-2,18(m, 1H), 1,94-1,86(m, 1H), 1,50-1,40(m, 3H)

Vi du 78: Pidu ché (R)-1-3-((2-(1- xyclopropyl-1H-pyrazol-4-yljamino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—1-y1)prop-2—en—1-on

Buse 1: Didu ché rertbutyl  (R)-3-((2-clo-5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-

yl)amino)piperidin-1-carboxylat

Sau khi 2,4-diclo-5-metyl-7H-pyrolo[2,3-d]pyrimidin (300,0 mg, 1,5 mmol) dugc hoa
tan trong etanol (10 mL), N,N-diisopropyletylamin (695,0 pL, 2,2 mmol) va tert-butyl-(R) -3-
aminopiperidin-1-carboxylat (356,9 mg, 1.8 mmol) duoc bd sung vao do. Hon hop phan tmg
duoc khuéy & nhiét do 110°C trong 12 gio, va sau do 16p hitu co dugce phén tach, duoc xu ly
bang magie sulfat, duoc loc, va sau d6 dugc ¢6 dudi ap sudt giam. Can dugc phan tach bang sc

ky ot dé thu duoc hop chét néu ¢ de muc nay (461,6 mg, hiéu suét: 85,3%).

IH NMR (500MHz, CD:0D) 3 6,84(s, 1H), 4,57-4,50(m, 1H), 3,63-3,61(m, 1H), 3.44-
3,34(m, 1H), 3,03-2,93(m, 2H), 2.42(s, 3H), 2,17-2,15(m, 1H), 2,09-2,06(m, 1H), 1.98-1.86(m,
2H), 1,50-1,30(m, 9H)
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Busc 2: Diéu ché (R)-2—clo—5-metyl—N—(piperidin—3-yl)-7H-pyrolo[2,3-d]pyrimid'm—4—amin

hydroclorua

Dung dich axit clohydric 6N (2,0 mL, du) dugc hoa tan trong metanol duoc bd sung vao
tert-butyl-(R)-3-((2-clo-5 -metyl-7H-pyr010[2,3-d]pyrimidin—4—yl)amino)piperidin—1-carb0xylat
(461,6 mg, 1,3 mmol). Sau khi khudy & nhiét do trong phong trong 30 phut, hdn hop phén ing

duoc cd va phan tng tiép theo dugc thuc hién ma khong phan tach.

IH NMR (500MHz, CD;0D) 8 6,84(s, 1H), 4,57-4,50(m, 1H), 3,63-3,61(m, 1H), 3,44-
3.34(m, 1H), 3,03-2,93(m, 2H), 2,42(s, 3H), 2,17-2,15(m,1H), 2,09-2,06(m, 1H), 1,98-1,86(m,
2H)

Budc 3: Diéu ché (R)-l-(3-((2-010-5-metyl—7H—pyrolo[2,3-d]pyrimidin—4-y1)amino)piperidin—l—
yl)prop-2-en-1-on

Sau  khi (R)-2-clo-5-mety1—N—(piperidin—3-yl)-7H-pyrolo[2,3-d]pyrimidin—4-amin
hydroclorua (387,8 mg, 1,3 mmol) dugc hoa tan trong dung dich cta tetrahydrofuran : nudc cat
duoc tron theo ty 1€ 3:1 (4 mL), natri bicacbonat (323,4 mg, 3,9 mmol) dugc bd sung vao d6 ¢
nhiét d -20°C va sau d6 dugc khqu trong 30 phut. Acryloyl clorua (121,4 pL, 1,4 mmol) duoc
bd sung timg giot tir tir vao hdn hgp phén tmg, va sau d6 dugc khudy & nhiét d -20°C trong 1
gio. Lop hitu co duge phan tach, duoc xtr ly béng magie sulfat, duoc loc, va sau dé6 dugce co dudi
ap suét giam. Cin dugc phan tach bang sic ky cot dé thu duogc hop chit néu & d& muc nay (210,4
mg, hiéu suit: 61,0%).

'H NMR (500MHz, CDsOD)  6,88-6,76(m, 2H), 6,24-6,14(m, 1H), 5,78-5,65(m, 1H),
4,34-4.27(m, 1H), 4,20-3,62(m, 3H), 3,26-3,16(m, 1H), 2,37(d, 3H), 2,11-2,00(m, 1H), 1,89-
1,84(m, 2H), 1,70-1,65(m, 1H)

Buéc 4: Dibu ché G{)-1-(3-((2-((l-xyclopropyl-1H—pyrazol—4-yl)amino)-5-metyl-7H—
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-yl-1-on

(R)-1-(3-((2-clo-5-metyl-7H-pyrolo [2,3-d]pyrimidin—4-yl)amino)piperidin—l—yl)prop-Z-
en-1-on (30,0 mg, 0,09 mmol) va 1-xyclopropyl-1H-pyrazol-4-amin (9,6 mg, 0,08 mmol) dugc
hoa tan trong 2-butanol (2,0 mL). Axit trifloaxetic (5,8 uL, 0,08 mmol) dugc bd sung vao hon
hop phan ting, sau d6 phan tmg ¢ nhiét do 120°C trong 3 gio, va sau d6 dung moi dugc co. Hon
hop phan Gmg dugc trung hoa bang cich b sung dung dich amoniac 7N dugc hoa tan trong
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metanol, va cin dugc phéan tach béng sic ky cot dé thu dugc hop chét néu & dé muc nay (3,6 mg,

hiéu sut: 11,3%).

I NMR (500MHz, CD0D) 8 7,95(d, 1H), 7.49(s, 1H), 6,90-6,48(m, 2H), 6,26-6,05(m,
1), 5,49-5,50(m, 1H), 4,33-4,31(m, 1H), 4,03-3,80(m, 2H), 3,54-3,38(m, 3H), 2.32(s, 3H),
2.13-2.06(m, 1H), 1,95-1,85(m, 2H), 1,75-1,67(m, 1H), 1,04-0,92(m, 4H)

Vi du 79: Pidu ché (R)-1-(3-(2-((1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on

HN\'O\I\[A

O

l

Hop chit néu & d& muyc nay (2,8 mg, hiéu suét: 8,43%) duoc diéu ché theo cliing céch nhu

trong vi du 78, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin dugc sir dung thay vi I1-xyclopropyl-1H-
pyrazol-4-amin trong vi du 78.

IH NMR (500MHz, CD;0D) 3 7,91(d, 1H), 7,51(d, 1H), 6,90-6,48(m, 2H), 6,27-6,05(d,
1H). 5,80-5,50(d, 1H), 4,36-4,32(d, 2H), 4,15-4,09(m, 2H), 4,00-3,56(m, 3H), 2,32(s, 3H), 2.15-
2.11(m, 1H), 1,94-1,85(m, 2H), 1,70-1,65(m, 1H), 1,44-1,40(m, 3H)

Vi dy 80: Pidu ché (R)-1-(3-((2-((4-(3,5-dimetyl-1H-pyrazol-1-yphenyljamino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—1—yl)prop-2-en-1-on

N\'Q\[A
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N H

Hop chit néu & dé muc nay (7,1 mg, hiéu suét: 25,1%) dugc diéu ché theo cliing cach nhu
trong vi du 78, ngoai trir viéc 4-(3,5-dimetyl-1H-pyrazol-1-yl)anilin duoc st dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du78.

IH NMR (500MHz, CD;0D) 3 7,86-7,82(m, 2H), 7,25-7.23(m, 2H), 6,85-6,54(m, 2H),
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6,26-6,01(m, 2H), 5,78-5.48(m, 1H), 4,36-4,34(m, 2H), 3,84-3,82(m, 1H), 3,48-3,39(m, 2H),
2,35(s, 3H), 2,22(s, 6H), 2,18-2,15(m, 1H), 1,92-1,83(m, 2H), 1,70-1,65(m, 1H)

Vi du 81: Didu ché (R)-1-(3-((2-(benzo[d]thiazol-6-ylamino)-5-metyl-7H-pyrolo[2.3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

HN\'G\ITA
N 0
@@ i y

Hop chit néu & d& muc nay (2,6 mg, hiéu sut: 10,0%) duoc diéu ché theo cting cdch nhu
trong vi du 78, ngoai trlr vi€c benzo[d]thiazol-6-amin dugc sir dung thay vi 1-xyclopropyl-1H-
pyrazol-4-amin trong vi du 78.

'H NMR (500MHz, CDsOD) & 8,98(s, 1H), 8,79-8,73(m, 1H), 7,88-7,86(m, 1H), 7,68-
7,57(m, 1H), 6,85-6,56(m, 3H), 6,30-5,97(m, 1H), 5,79-5,34(m, 1H), 4,37-4,27(m, 1H), 4,02-
3,85(m, 1H), 3,60-3,48(m, 2H), 2,89-2,77(m, 1H), 2,35(s, 3H), 2,15-2,00(m, 1H), 1,92-1,86(m,
1H), 1,77-1,67(m, 2H)

Vi du 82: Pidu ché (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yDamino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin—4-y1)amino)piperidin—1-yl)pr0p-2-en—1-on

HN\'GFN \n/§
@]
l )

N
H
Bude 1: Diéu ché 2,4-diclo-5-flo-7H-pyrolo[2,3-d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (200 mg, 1,06 mmol) duoc hoa tan trong
axetonitril (5,0 mL), 1-clometyl-4-flo-1,4-diazoniabixyclo[2,2,2]octan bis(tetrafloborat) (561,6
mg, 1,6 mmol) va axit axetic (1 mL) dugc bd sung vao d6. Hon hop dugc gia nhiét & nhiét do
80°C va duoc khudy trong 24 gid, va sau d6 16p hitu co dugc phan tach, duoc xtr ly bing magie
sulfat, dugc loc va sau d6 dugce co dudi ap suét giam. Can dugc phén tach bang sac ky cot dé thu

duoc hop chét néu & d& muc ny (170,0 mg, hiéu suat: 80,1%).
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'HNMR (500MHz,CD3;0D) 6 7,36(s, 1H)
Budc 2: Didu ché 2,4-diclo-5-flo-7-((2- (trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin

Sau khi 2,4-diclo-5-flo-7H-pyrolo[2,3-d]pyrimidin (100,0 mg, 0,5 mmol) dugc hoa tan
trong N,N-dimetylformamit (2,0 mL), natri hydrua (29,1 mg, 0,7 mmol) dugc bd sung vao d6 va
sau d6 duoc khudy trong 30 phut. 2-(clometoxy)etyl)trimetylsilan (127,0 ul, 0,7 mmol) duoc bo
sung vao hon hgp phan tmg va dugc khudy & nhiét do trong phong trong 2 gio. Lp hitu co dugce
phén tach, duoc xur ly bing magie sulfat, dugc loc va sau d6 dugc cd dud6i ap suat giam. Cén
duogc phan tich béng sic ky cot dé thu duoc hop chét néu & dé muc nay (138,7 mg, hiéu Suét:
85,1%).

'H NMR (500MHz,CD3;0D) § 7,56(s, 1H), 5,59(s, 2H), 3,57(t. 2H), 0,90(t, 2H), 0,00(s,
9H)

Buéc 3: Didu ché rert-butyl (R)-3-((2-c10-5-ﬂ0-7-((2—(trimetylsilyl)etoxy)metyl)-7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat

Sau khi 2,4-dic10-5-ﬂo-7-((2-(trimetylsilyl)etoxy)metyl)—7H-pyrolo[2,3-d]pyrimidin
(138,7 mg, 0,4 mmol) duoc hoa tan trong etanol (100 ml), N,N-diisopropyletylamin (107,8 uL,
0,6 mmol) va fert-butyl (R)-3-aminopiperidin-1-carboxylat (123,9 mg, 0,6 mmol) duoc bd sung
vao dé. Hén hop phén tmg dugc khudy & nhiét do 110°C trong 12 gid, va sau d6 16p hitu co dugce
phén tach, duge xtr ly bang magie sulfat, dugc loc va dugc co dudi ap suét giam. Cin dugc phan
tach bang sic ky cot dé thu duge hop chét néu & d& muc nay (109,2 mg, hiéu suét: 53,2%).

'HNMR (500MHz, CD30D) 8 7,01(s, 1H), 5,44(s, 2H), 4,25-4,20(m, 1H), 3,93-3,90(m,
1H), 3,66-3,60(m, 1H), 3,53(t, 2H), 3,20-3,13(m, 2H), 2,05-2,00(m, 1H), 1,80-1,77(m, 2H),
1,60-1,57(m, 1H), 1,50-1,38(m, 9H), 0,88(t. 2H), 0,00(s, 9H)

Bude 4 Didu ché rertbutyl  (R)-3-((2((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d] pyrimidin-4-yl)amino)piperidin-1 -carboxylat

Sau khi fert-butyl (R)-3-((2—010—5-ﬂo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (109,2 mg, 0,2 mmol) dugc hoa tan trong fert-
butanol khan (2,0 mL), l-etyl-1H-pyrazol-4-amin (202 mg, 02 mmol),
tris(dibenzylidenaxeton)dipaladi (8,3 mg, 0,01 mmol), 2-dixyclohexylphosphino-2'4',6"-
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triisopropylbiphenyl (8,7 mg, 0,02 mmol) va kali cacbonat (50,3 mg, 0,4 mmol) dugc bd sung
vao d6. Hdn hop duoc phan tng & nhiét o 110°C trong 12 gid, va sau do 16p hitu co dugc phan
tach, duoc xir Iy bang magie sulfat, dugc loc va sau d6 dugc cd dudi ap suét giam. Czn dugc

phén tach bang sic ky cot dé thu duoc hop chit néu & dé muc nay (67,0 mg, hiéu suat: 65,0%).

I NMR (500MHz, CD;OD) 3 7,96(s, 1H), 7.58(s, 1H) 6,63(s, 1H), 5,42(s, 21D), 4,59-
4,55(m, 1H), 4.22-4,11(m, 3H), 3,82-3,80(m, 1H), 3,70-341(m, 3H), 3,20-2,92(m, 1H), 2,04-
2,00(m, 1H), 1,77-1,70(m, 2H), 1,57-1,25(m, 13H), 0,90(t, 2H), 0,00(s, 91D)

Bude 5: Pidu ché (R)-N2-(1-etyl-1H-pyrazol-4-yl)-5-flo-N4-(piperidin-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-2,4-diamin hydroclorua

Dung dich axit clohydric 6N (3,0 mL, dw) dugc hoa tan trong metanol duge bd sung vao
tert-butyl (R)—3-((2-((1-ety1—1H—pyraz01—4—yl)amino)—5-ﬂ0-7-((2-(trimetylsilyl)etoxy)metyl)—
7H-pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—l-carboxylat (67,0 mg, 0,15 mmol). Sau khi
khudy & nhiét do ndm trong khoang tir 60°C dén 70°C trong 2 gidy, hdn hop phan ting dugc ¢d

va phan ung tiép theo duoc thyc hién ma khong phan tach.

IH NMR (500MHz, CDs0D) 3 8,05-7,40(m, 3H), 6,90-6,40(m, 1H), 6,30-6,03(m, 1H),
5.85-5,55(m, 1H), 4,70-2,90(m, 7H), 2,15-2,00(m, 1H), 1,95-1,70(m, 2H), 1,69-1,55(m, 1H),
1,50-1,35(m, 3H)

Buéc 6: Didu ché  (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

Sau  khi (R)-N2-(1-ety1—1H—pyrazol—4-yl)-5-ﬂo-N4-(piperidin—3-yl]-7H—pyr010[2,3-
d]pyrimidin-2,4-diamin hydroclorua (67,5 mg, 0,2 mmol) duge hoa tan trong dung dich cua
tetrahydrofuran : nuGc cét duge tron theo ty 1€ 3:1 (4,0 ml), natri bicacbonat (44,7 mg, 0,5 mmol)
duge bd sung vao dé & nhiét do -20°C va hon hop duge khudy trong 30 phit. Acryloyl clorua
(15,1 pL, 0,2 mmol) duoc b sung timg giot tir tir vao hdn hop phén tmg va dugc khudy & nhiét
d6 -20°C trong 1 gio. Lop hitu co duge phén tach, duoc xtt Iy béng magie sulfat, dugc loc, va
sau do6 dugc ¢b dudi ap suét giam. Cin dugc phan tach bang sic ky cot dé thu duoc hop chat néu

& dé muc nay (4,3 mg, hiéu suit: 6,1%).

IH NMR (500MHz, CD;0D) 3 8,00-7,97(m, 1H), 7.57-7,45(m, 1H), 6,90-6.40(m, 1H),
6.27-6,05(m, TH), 5,79-548(m-2H), 4,23-4,01(m, 4H), 3,93-3,83(m, 2H), 2,99-2.97(m, 1H),
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2.15-2,00(m, 1H), 1,91-1,75(m, 2H), 1,70-1,61(m, 1H), 1,44-1,37(m, 3H)

Vi du 83: Didu ché (R)-1-(3-((5-2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on

HN\‘QJTA

.
ﬁxgo

Hop chét néu & dé muc nay (2,0 mg, hiéu suét: 1,4%) dugc diéu ché theo cting cach nhu
trong vi du 82, ngoai trlr viéc 3-metylisothiazol-5-amin dugc st dung thay vi 1-etyl-1H-pyrazol-
4-amin trong vi du 82.

'H NMR (500MHz, CD30D) § 7,75-7,6(m, 1H), 6,85-6,63(m, 2H), 6,30-6,05(m, 1H),
5,80-5,50(m, 1H), 4,57-4,45(m, 1H), 4,27-4,15(m, 1H), 3,90-3,86(m, 2H, 3,70-3,54(m, 1H),
2,32(s, 3H), 2,25-2,20(m, 1H), 2,16-2,00(m, 1H), 1,89-1,72(m, 2H), 1,65-1,50(m, 3H)

Vi du 84: Diéu ché 1-((3R,4R)-3-((2—((1-etyl—1H—pyrazol-4-yl)amino)—5 -flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on
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Bude 1: Didu ché 2.4-diclo-5-flo-7H-pyrolo [2,3-d]pyrimidin
Sau khi 2,4-diclo-7H- pyrolo[2,3-d]pyrimidin (200 mg, 1,06 mmol) dugc hoa tan trong
axetonitril (5,0 mL), 1-clometyl-4-flo-1,4-diazoniabixyclo[2,2,2]octan bis (tetrafloborat) (561,6
mg, 1,6 mmol) va axit axetic (1 mL) dugc bd sung vao dé. Hon hop dugc gia nhiét ¢ nhiét do
80°C va duoc khudy trong 24 gid, va sau d6 16p hitu co dugce phén tach, duoc xir Iy bang magie
sulfat, duoc loc va sau d6 duoc co dudi ap suét giam. Can dugc phén tach bang sac ky cot dé thu

durc hop chét néu & d& muc nay (170,0 mg, hiéu suét: 80,1%).

IH NMR (500MHz,CD30D) 8 7,36(s, 1H)
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Bude 2: Diéu ché 2,4-diclo-5-flo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (369,4 mg, 1,8 mmol) dugc hoa tan trong
diclometan (30,0 mL), 4-dimetylaminopyridin (43,8 mg, 0,4 mmol) va trietylamin (499,8 mg,
3,6 mmol) duoc bd sung vao d6 va sau do dugc khudy trong 30 phut. 4-metylbenzensulfonyl
clorua (393,1 mg, 2,1 mmol) dugc bd sung vao hén hop phan tng, va hén hop duge khuéy o
nhiét do trong phong trong 12 gid. Lép hitu co duge phén tach, duoc xt Iy bang magie sulfat,
duogc loc va sau d6 duge co dudi ap suét giam. Cin dugc phan tich bang séc ky cot dé thu duge

hop chét néu & dé muc nay (363,0 mg, hiéu sut 56,2%).
IH NMR (500MHz,CD;0D) 5 8,07(d, 1H), 7,92(s, 1H), 7 A45(d, 1H), 2,42(s, 3H)

Buée 3: Didu ché rer-butyl (3RAR)-3-((2-clo-5-flo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)-4-metylpiperidin-1-carboxylat

Sau khi 2,4-diclo-5-flo-7-tosyl-7H-pyrolo[2,3-d]pyrimidin (100,0 mg, 0,3 mmol) dugc
hoa tan trong etanol (3 mL), N,N-diisopropyletylamin (72,5 pL, 2,2 mmol) va tert-butyl 3R,4R)-
3-amino-4-metylpiperidin-1-carboxylat (89,3 mg, 0.3 mmol) dugc bd sung vao d6. Hon hop
phan g duoc khudy & nhiét d@ 110°C trong 12 gio, va sau do 16p hitu co duge phan tach, duge
xi Iy bang magie sulfat, dugc loc va sau d6 dugc ¢o dudi ap suat gidm. Can dugc phén tich bang

sic k¥ cot dé thu dugce hop chét néu ¢ dé myc nay (121,0 mg, hiéu suét: 81,7%).

I NMR (500MHz, CD30D) 3 8,01(d, 1H), 7.44-7,40(m, 3H), 4,59-4,50(m, 1H), 4,48-
4,03(m, 3H), 2,98-2,82(m, 2H), 2,41(s, 3H), 2,10-2,00(m, 1H), 1,70-1,61(m, 1H), 1,58-1,36(m,
4H), 1,00-0,80(m, 9H)

Budc 4: Didu ché fert-butyl (3RAR)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7-tosyl-7H-
pyrolo[2,3-d]pyrimidin—4-y1)amino)-4-mety1piperidin—l-carboxylat

Sau khi fert-butyl (3R,4R)-3-((2—010-5—ﬂo-7-tosy1—7H—pyrolo[2,3-d]pyrimidin—4-
yl)amino)-4-metylpiperidin-1-carboxylat (100,0 mg, 0,2 mmol) dugc hoa tan trong tert-butanol
khan (2,0 mL), 1-etyl-1H-pyrazol-4-amin (21,3 mg, 0,2 mmol), is(dibenzylidenaxeton)dipaladi
(8,5 mg, 0,01 mmol), 2-dixyclohexy1ph0sphin0-2',4',6'—triisopropylbiphenyl (8,9 mg, 0,2 mmol)
va kali cacbonat (51,5 mg, 0,4 mmol) dugc bd sung vao d6, sau d6 phan tmg ¢ nhiét do 100°C
trong 12 gitr. L6p hitu co duge phan tach, dugce xit Iy bing magie sulfat, dugc loc va sau do duoc

c6 dudi ap suét giam. Cén dugc phéan tach bang sic ky cot 8 thu dugc hop chit néu & dé muc
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ndy (58,3 mg, hiéu suit: 51,1%).

'HNMR (500MHz, CDsOD) 8 8,55(s, 1H), 7,94(d, 1H), 7,62(s, 1H), 7.30(d, 1H), 7.02(s,
1H), 4,60-4,55(m, 1H), 4,21-4,07(m, 4H), 2,95-2,78(m, 2H), 2,34(s, 3H), 2,06-2,00(m, 1H),
1,57-1,32(m, 8H), 0,98-0,86(m, 9H)

Buée 5: Didu ché fertbutyl (3R4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3—d]pyrimidin—4-yl)amino)—4-metylpiperidin— 1-carboxylat

Tert-butyl (3R,4R)—3-[(2—((1-etyl-1H—pyrazol-4-yl)amino)-5-ﬂo-7-tosy1—7H—pyrolo[2,3-
d]pyrimidin—4—yl)amino)-4-metylpiperidin—l-carboxylat (58,3 mg, 0,1 mmol) dugc hoa tan trong
metanol (2,0 mL). Kali hydroxit (10,7 mg, 0,2 mmol) duoc bd sung vao hdn hgp phéan tng va
sau d6 duge khudy o nhiét do 50°C trong 5 gio. Lop hitu co duoc phén tach, duge xur Iy bang
magie sulfat, dugc loc va sau do duoc c6 dudi ap suét giam. Can dugc phan tach béng séc ky cot
d& thu dugc hop chét néu & d& muc nay (28,6 mg, hiéu sudt: 65,5%).

'H NMR (500MHz, CD30D) § 7,90(s, 1H), 7,55(s, 1H), 6,50(s, 1H), 4,59-4,50(m, 1H),
4,27-4,07(m, 3H), 3,16-2,85(m, 2H), 2,07-2,00(s, 1H), 1,63-1,61(m, 1H), 1,46-1,28(m, 7H),
1,15-1,00(m, 9H)

Buéc 6: Diéu ché N2—(1—etyl—1H—pyrazol-4-y1)-5-ﬂo-N4-((3R,4R)-4-metylpiperidin—3-yl)-7H-
pyrolo[2,3-d]pyrimidin-2,4-diamin hydroclorua

Dung dich axit clohydric 6N (2,0 mL, dw) dugc hoa tan trong metanol duoc bb sung vao
tert-butyl (3R,4R)-3-((2-((1—ety1—1H-pyrazol-4-y1)amino)-5-ﬂ0-7H—pyrolo[2,3-d]pyrimidin—4-
yl)amino)-4-metylpiperidin-1-carboxylat (28,6 mg, 0,06 mmol). Sau khi khudy & nhiét d¢ trong
phong trong 30 phut, hdn hop phén ing dugce cd va phan ung tiép theo dugc thuc hién ma khong
phan tach.

'H NMR (500MHz, CD30D) 8 7,96-7,88(m, 1H), 7,69-7,63(m, 2H), 4,22-4,20(m, 2H),
4,10-4,05(m, 1H), 3,66-3,63(m, 1H), 3,16-3,11(m, 1H), 2,32-2,20(m, 1H), 1,98-1,94(m, 1H),
1,78-1,73(m, 1H) 1,48-1,46(m, 3H), 1,30-1,25(m, 1H), 1,15-1,05(m, 4H)

Bude 7: Didu ché 1-((3RAR)-3-((2-((1-etyl-1H- pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on

Sau khi N2-(1-ety1—lH—pyrazol-4-yl)—5-ﬂo-N4-((3R,4R)—4-metylpiperidin—3-yl)-7H—
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pyrolo[2,3-d]pyrimidin-2,4-diamin hydroclorua (22,5 mg, 0,06 mmol) dugc hoa tan trong dung
dich ctia tetrahydrofuran : nugc ct duoc tron theo ty 1¢ 3:1 (4,0 ml), natri bicacbonat (14,4 mg,
0,2 mmol) duoc bd sung vao d6 ¢ nhiét do -20°C va hdn hop dugc khudy trong 30 phtt. Acryloyl
clorua (5,1 uL, 0,07 mmol) dugc bd sung timg giot tir tir vao hdn hgp phan ing va sau dé dugc
khudy & nhiét o -20°C trong 1 gidr. Lop hitu co duge phan téch, duge xtr 1y bang magie sulfat,
duoc loc, va sau d6 duge cd dudi ap suét giam. Can dugc phan tach bé'mg sic ky cot dé thu dugc
hop chét néu & dé muyc ndy (3,5 mg, hiéu suét: 14,9%).

'H NMR (500MHz, CD3;0D) & 8,01-7,80(m, 1H), 7,72-7.5 8(m, 2H), 6,86-6,35(m, 1H),
6,20-6,00(m, 1H), 5,85-5,45(m, 1H), 4,58-4,30(m, 2H), 4,22-4 14(m, 2H), 3,84-3,83(m, 2H),
2,95-2,78(m, 1H), 2,18-2,12(m, 1H), 1,70-1,65(m, 1H), 1,46-1,41(m, 3H), 1,31-1,28(m, 1H),
0,95-0,88(m, 3H)

Vi du 85: Diéu ché (R)-1—(3-((2-((l-etyl-1H—pyrazol-4—yl)amjno)-5-ﬂ0-7H-pyr010[2,3-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on
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Hop chitnéu & dé muc nay (4,1 mg, hiéu suét: 19,9%) dugc diéu ché theo cling cach nhu
trong vi du 84, ngoai trir viéc fert-butyl (R)-3-mercaptopiperidin-1-carboxylat duoc str dung thay
vi tert-butyl (3R,4R)-3-amino-4-metylpiperidin-1 -carboxylat trong vi du 84.

'H NMR (500MHz, CD30D) 5 8,09-8,05(m, 1H), 7,85-7,50(m, 2H), 6,85-6,60(m, 1H),
6,28-6,11(m, 1H), 5,80-5,58(m, 1H), 4,60-4,00(m, 4H), 3,80-3,50(m, 2H), 3,48-3,38(m, 1H),
2,10-2,00(m, 1H), 1,90-1,75(m, 2H), 1,72-1,58(m, 1H), 1,50-1,40(m, 3H)

Vi du 86: Pidu ché 1-((38,4R)-3-((2~((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2.3-
d]pyrimidin—4-yl)amino)—4-ﬂopiperidin—1-yl)prop-2-en-1-0n
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Hop chitnéu & d& muc nay (7,9 mg, hiéu suit: 22,2%) duoc diu ché theo cting c4ch nhu
trong vi du 84, ngoai trlr vigc tert-butyl (3R, 4R)-3-amino-4-ﬂopiperidin-1—carboxylat duoc su
dung thay vi zert-butyl 3R, 4R)-3-amino-4-metylpiperidin-1-carboxylat trong vi du 84.

IH NMR (500MHz, CD30D) 8 8,00-7,98(m, 1H), 7 ,57-7,41(m, 2H), 6,95-6,85(m, 1H),
6,27-6,15(m, 1H), 5,89-5,81(m, 1H), 5,07-4,97(m, 1H), 4,58-4,40(m, 1H), 4,22-4,06(m, 2H),
3,87-3,84(m, 1H), 3,44-3,34(m, 1H), 3,00-2,98(m, 1H), 2,20-2,15(m, 1H), 1,93-1,85(m, 1H),
1,46-1,33(m, 3H)

Vi du 87: Pidu ché (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yDamino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)(metyl)amino)piperidin- 1-yl)prop-2-en-1-on

¢

N E \[‘A
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Ny )\\N '[:1'

Hop chét néu & d& muc nay (7,9 mg, hiéu suét: 22,2%) duoc didu ché theo cting cach nhu
trong vi du 84, ngoai trir viéc fer-butyl (R)-3-(metylamino)piperidin-1-carboxylat duogc su dung
thay vi fert-butyl (3R,4R)-3-amino-4-metylpiperidin- 1-carboxylat trong vi du 84.

'H NMR (500MHz, CD30D) 8 7,95-7,61(m, 3H), 6,85-6,80(m, 1H), 6,25-6,05(m, 1H),
5,75-5,60(m, 1H), 4,68-4,58(m, 1H), 4,22-4,12(m, 3H), 3,85-3,75(m, 1H), 3,16-3,07(m, 3H),
2.70-2,55(m, 1H), 2,00-1,97(m, 1H), 1,69-1,65(m, 2H), 1,44-1,33(m, 3H)

Vi du 88: Diéu ché (R)—4-((1-acryloylpiperidin—?a-yl)amino)—2-((1-etyl-1H—pyrazol—4-y1)amino)—
7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril
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Busc 1: Didu ché tert-butyl (R)-3-((2-clo-5-xyano-7H-pyrolo|2,3-d]pyrimidin-4-

Iz .

yl)amino)piperidin-1-carboxylat

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril (300,0 mg, 1.4 mmol) dugc
hoa tan trong etanol (3,0 mL), N, N-diisopropyletylamin (369,8 L, 2,1 mmol) va tert-butyl (R)-
3-aminopiperidin-1-carboxylat (425,2 mg, 2,1 mmol) dugc b sung vao d6. Hon hop phan ing
duoc khudy ¢ nhiét o 110°C trong 12 gio, va sau do 16p hitu co dugc phén tach, dugce xir ly
bang magie sulfat, dugc loc, va sau d6 dugc cd dudi ap suét giam. Cn dugc phén tach bang sic

ky cot dé thu dugc hop chét néu & dé muc nay (308 mg, hiéu suét: 57,7%).

TH NMR (500MHz, CDsOD) 8 7,83(m, 1H),4,35-4,20(m, 1H), 3,73-3,59(m, 2H), 3,56-
3.52(m, 1H), 2,13-2,02(m, 1H), 1,89-1,78(m, 2H), 1,70-1,60(m, 1H), 1,35-1,15(m, 9H)

Buéc 2: Didu ché (R)—2-clo-4—(piperidin—3-ylamino)-7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril

hydroclorua

Dung dich axit clohydric 6N (5,0 mL, dw) dugc hoa tan trong metanol duoc bd sung vao
tert-butyl (R)—3-((2-clo-5-xyano-7H—pyrolo[2,3—d]pyrimidin—4-yl)amino)piperidin—l-carboxylat
(308,0 mg, 0,8 mmol). Sau khi khuéy & nhiét do trong phong trong 30 phut, hdn hop phan ung
duoc ¢6 va phan img tiép theo dugc thye hién ma khong phén tach.

'H NMR (500MHz, CD;0D) § 7,83(m, 1H),4,35-4,20(m, 1H), 3,73-3,59(m, 2H), 3,56-
3,52(m, 1H), 2,13-2,02(m, 1H), 1,89-1,78(m, 2H), 1,70-1,60(m, 1H)

Buéc 3: Didu ché (R)-4—((1-acryloylpiperidin—3—yl)a.mino)—2—clo-7H-pyrolo[2,3-d]pyrimidin—5-
cacbonitril

Sau khi (R)—2-clo-4—(piperidin—3-ylamino)-7H—pyrolo[2,3-d]pyrimidin—S-cacbonitril
hydroclorua (252,8 mg, 0,8 mmol) duoc hoa tan trong dung dich cua tetrahydrofuran : nude cét
duoc trdn theo ty 18 3:1 (4,0 ml), natri bicacbonat (203,4 mg, 2,4 mmol) dugc bd sung vao do ¢
nhiét d6 -20°C va hdn hop dugc khudy trong 30 phtt. Acryloyl clorua (68,9 pL, 0,9 mmol) dugc
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b sung timg giot tir tlr vao hdn hop phan tmg va duoc khudy & nhiét d -20°C trong 1 gid. Lép
hitu co duoc phan tach, duge xir ly bang magie sulfat, dugc loc, va sau d6 dugc cd dudi ap sut
giam. Can duge phan tch b%mg sic ky cot dé thu duoc hop chét néu & dé muc nay (130,0 mg,

hiéu suét: 48,6%).

I NMR (500MHz, CD:;0D) 8 7,83(d, 1H), 6,84-6,75(m, 1H), 6,20-6,13(m, 1H), 5,74-
5.64(m, 1H), 4,41-4,03(m, 2H), 3,94-3,65(m, 2H), 3,44-3,34(m, 1H), 2,15-2,10(m, 1H), 1,89-
1,83(m, 2H), 1,80-1,75(m, 1H)

Budc 4: Diéu ché (R)—4-((1-acryloylpiperidin—3-yl)amino)—2-((1-etyl-1H-pyrazol-4-yl)amino)—
7H-pyrolo|[2,3-d]pyrimidin-5-cacbonitril

(R)—4-((1-acryloylpiperidin—3-yl)amhmo)—2-010-7H-pyrolo[2,3-d]pyrimidin—S-cacbonitrﬂ
(30,0 mg, 0,09 mmol) va 1-etyl-1H-pyrazol-4-amin (7,8 mg, 0,07 mmol) dugc hoa tan trong 2-
butanol (2,0 mL). Axit trifloaxetic (6,4 puL, 0,08 mmol) duoc b6 sung vao hon hop phan tmg, sau
d6 phan (mg & nhiét do 120°C trong 3 gi0, va sau do6 dung moi dugce 0. Hon hop phén tng dugc
trung hoa bing cich bd sung dung dich amoniac 7N dugc hoa tan trong metanol, va can dugc
phan tach bang séc ky cot dé thu duoc hop chét néu & dé muc nay (5,5 mg, hiéu suit: 19,6%).

'H NMR (500MHz, CD30D) 5 7,95(d, 1H), 7,56-7,50(m, 2H), 6,90-6,52(m, 1H) 6,25-
6,04(m, 1H), 5,78-5,50(m, 1H), 4,35-4,25(m, 1H), 4,14-4,11(m, 2H), 3,93-3,85(m, 1H), 3,80-
3,65(m, 1H), 3,59-3,28(m, 2H), 2,23-2,13(m, 1H), 1,90-1,79(m, 2H), 1,68-1,66(m, 1H), 1,44-
1,36(m, 3H)
Vi du 89: Didu ché (R)-4-((1-acryloylpiperidin-3-yl)amino)-2-((1-xyclopropyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5 -cacbonitril

| HN"QH\H/%
o
N N~ N
N ﬁg
N\\lﬁ)\N N

Hop chét néu & d& muc nay (2,8 mg, hiéu suit: 8,43%) duoc didu ché theo cting cach nhu
trong vi du 88, ngoai trir viéc 1-xyclopropyl- 1H-pyrazol-4-amin dugc st dung thay vi 1-etyl-1H-

pyrazol-4-amin trong vi du 88.
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'H NMR (500MHz, CD;0D) & 8,00(s, 1H), 7,53-7,51(m, 2H), 6,85-6,51(m, 1H), 6,24-
6.04(m, 1H), 5,77-5,50(m, 1H), 4,41-3,95(m, 2H), 3,85-3,45(m, 2H), 2,15-2,10(m, 1H), 1.87-
1,80(m, 3H), 1,70-1,67(m, 1H), 1,05-1,04(m, 4H)

Vi du 90: Didu ché (R)-1-(3-((3-clo-6-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-en-1-on hydroclorua

NG PN
\\J\H)\\)N\/E;N HC

Sau khi (R)—1-(3-(3-(:10-6-(1-(2,2-diﬂoety1)-1H-pyrazol-4-ylamino)-1H—pyrazolo[3,4-
d]pyrimidin—4-yl)amino)piperidin—1-y1)prop—2—en—1—on (Vi du 44) (30,0 mg, 0,07 mmol) duoc
hoa tan trong etyl axetat, dung dich axit clohydric 2,0N (3,0 mL, du) dugc hoa tan trong dietyl
ete dugc bd sung vao do. Sau khi khudy & nhiét do trong phong trong 1 gio, hdn hop phan tmg
duoc co dé thu duoc hop chét néu & d& muc nay (28,0 mg, hiéu sut: 82,3%).

'H NMR (500MHz, CD;0D) § 8,10-8,04(m, 1H), 7,68-7,63(m, 1H), 6,87-6,50(m, 1.H),
6,28-6,15(m, 2H), 6,04-5,80(m, 1H), 4,58-4,53(m, 3H), 4,36-4,30(m, 1H), 4,05-,3,90(m, 2H),
3.44-3 40(m, 1H) 2,15-2,13(m, 1H), 1,98-1,86(m, 2H), 1,66-1,64(m, 1H)

Vi du 91: Pidu ché (R)-1-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on hydroclorua

( HN\‘Q\]\I‘A

N \\l N /\\\N N  HCl
H
H

Hop chit néu & dé muc nay (2,8 mg, hiéu suét: 8,43%) duoc diéu ché theo cling cach nhur
trong vi du 90, ngoai trr viée (R)- 1-(3-((3—(:10-6-((1-ety1—1H-pyrazol—4-y1)amino)—1H—
pyrazolo[3,4-d]pyrimidin—4-y1)amino)piperidin—1-y1)pr0p-2—en—l-on (vi du 46) dugc st dung
thay vi R)-1-(3-(3-clo-6-(1-(2,2-difloetyl)- 1H-pyrazol-4-ylamino)-1H-pyrazolo|3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on trong vi du 90.
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'HNMR (500MHz, CD;0D) & 8,07(s, 1H), 7,96(s, 1H), 6,86-6,81(m, 1H), 6,27-6,15(m,
1H) 5.81-5,58(m, 1H) 4,37-4,30(m, 2H), 4,11-4,06(m, 2H), 3,92-3,82(m, 1H), 3,43-3,39(m, 2H),
2.15-2,10(m, 1H), 1,90-1,80(m, 2H), 1,70-1,63(m, 1H), 1,46-1,40(m, 3H)

Vi du 92: Pidu ché 1-((3R,4R)-3-((3-clo-6-((1-ety1-1H-pyrazol-4-yl)amino)-1H—pyrazolo[3 A-
d]pyrimidin—4-yl)amino)—4-metylpiperidin—1—y1)prop-2-en—1-on
///"G
. N

HN® X
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Hop chétnéu & & muc nay (5,7 mg, hiéu suét: 26,6%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir viéc st dung 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-metylpiperazin-1-
yl)anilin, va fert-butyl (3R,4R)-3—amino-4-metylpiperidin—l-carboxylat thay vi tert-butyl (R)-3-
aminopiperidin-1-carboxylat trong vi du 42.

'H NMR (500MHz, CD30D) & 7,96(s, 1H), 7,59(s, 1H), 6,90-6,46(m, 1H), 6,20-6,01(m,
1H), 5,77-5,42(m, 1H), 4,68-4,58(m, 2H), 4,46-439(m, 2H), 4,16-4,13(m, 2H), 3,16-3,12(m,
1H), 2,89-2,85(m, 1H),2,25-2,15(m,1H), 1,76-1,74(m, 1H), 1,46-1,44(m, 3H), 1,05(d, 3H)

Vi du 93: Didu ché 1-((3R4R)-3-((3-clo-6-((1-(2,2-difloety])-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3 ,4-d]pyrimidin—4-yl)amino)-4-metylpiperidin— 1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (31,5 mg, hiéu sudt: 66,4%) dugc diéu ché theo cling cach
nhu trong vi du 42, ngoai trlr viéc st dung tert-butyl (3R 4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(2,2-difloetyl)-1H-
pyrazol-4-amin thay vi 4-(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CDsOD) 3 8,05(s, 1H), 7,65(s, 1H), 6,90-6,45(m, 1H), 6,30-6,01(m,
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2H), 5,77-5,42(m, 1H), 4,67-4,39d(m, 5H), 3,16-2,84(m, 1H), 2,25-2,15(m, 1H), 1,76-1,73(m,
1H), 1,49-1,41(m, 1H), 1,30-1,25(m, 1H), 1,04(d, 3H)

Vi du 94: Didu ché 1-((3R4R)-3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)-4 -metylpiperidin-1-yl)prop-2-en-1-on

Hop chét néu & d& muc nay (30,0 m, hiéu suit: 66,1%) dugc diéu ché theo cling cach
nhu trong vi du 42, ngoai trlr viéc su dung tert-butyl (3R,4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va xyclopropyl-1H-pyrazol-4-
amin thay vi 4-(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD30D) 8 7,99(s, 1H), 7,57(s, 1H), 6,89-6,43(m, 1H), 6,20-6,01(m,
1H), 5,77-5,42(m, 1H), 4,69-4,10(m, 3H), 3,60-3,58(m, 1H), 3,39-3,37(m, 1H), 3,15-2,85(m,
1H), 2,23-2,19(m, 1H), 1,76-1,74(m, 1H), 1,46-1,41(m, 1H), 1,08-1,00(m, 7H)

Vi du 95: Pidu ché (R)-1-(3-((5-clo-2-((1-(2~(dietylamino)etyl)-1H-pyrazol-4-yljamino)-7H-
pyrolo[2,3-d]pyrimidin—4—y1)amino)piperidin— 1-yl)prop-2-en-1-on

)

\\N\\\ HN"Q\[A
,N ~N ©
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H H

N
Hop chétnéu & dé muc nay (4,5 mg, hi¢u suét: 18,6%) duoc diéu ché theo cling cach nhur
trong vi du 36, ngoai trir viéc 1-(2-(dietylamino)etyl)-1H-pyrazol-4-amin duoc sur dung thay vi
4-(4-metylpiperazin-1-yl)anilin trong vi du 36.
'H NMR (500 MHz, CD3;0D) & 7,98-7,92(m, 1H), 7,58-7,56(m, 1H), 6,82-6,55(m, 2H),
6,25-6,06(m, 1H), 5,78-5,50(m, 1H), 4,34-3,40(m, 7H), 3,00-2,97(m, 2H), 2,68-2,61(m, 4H),
2,08-2,02(m, 2H), 1,90-1,87(m, 1H), 1,67-1,59(m, 1H), 1,08-1,02(m, 6H)
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Vi du 96: Diéu ché (R)-1-(3-((5-clo-2-(isoxazol-4-ylamino)—7H-pyrolo[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

HN"Q\:\H/\
S
HN™ °N H
N
N-0O

Hop chét néu & d& muc nay (8,3 mg, hiéu suit: 42,8%) duoc diéu ché theo cting cdch nhu
trong vi du 36, ngoai trir viéc isoxazol-4-amin duoc st dung thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 36.

'HNMR (500 MHz, CD30D) § 9,03(s, 1H), 8,48(s, 1H), 6,90-6,53(m, 2H), 6,25-6,08(m,
1H), 5,78-5,50(m, 1H), 4,40-4,20(m, 2H), 3,90-3,70(m, 2H), 3,60-3,40(m, 1H) , 2,13-2,00(m,
2H), 1,92-1,73(m, 1H), 1,72-1,55(m, 1H)

Vi du 97: Pidu ché (R)-1-(3-((5-clo-2~(isoxazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & d& muc nay (11,4 mg, hiéu sut: 45,8%) duge didu ché theo cung cach
nhu trong vi du 36, ngoai trir viée 2-flo-4-morpholinoanilin dwgc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

IH NMR (500MHz, CDsOD) 8 8,00-7,90(m, 1H), 7,08-6,51(m, 4H), 6,25-6,05(m, 1H),
5,80-5,45(m, 1H), 4,35-4,10(m, 2H), 3,85-3,70(m, 4H), 3,63-3,35(m, 3H), 3,25-3,00(m, 4H),
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2.15-1,95(m, 1H), 1,90-1,70(m, 1H), 1,63-1,54(m, 2H)

Vi du 98: Didu ché (R)-1-(3-((5-clo-2~((3-flo-4-morpholinophenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on
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Hop chétnéu & dé muc nay (6,9 mg, hiéu suét: 27,8%) duoc diéu ché theo cting cach nhur
trong vi du 36, ngoai trr vi€c 3-flo-4-morpholinoanilin duwoc st dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD3;0D) § 7,84-7,72(m, 1H), 7,27-7,18(m, 1H), 6,98-6,90(m, 1H),
6,87-6,50(m, 2H), 6,28-6,00(m, 1H), 5,80-5,43(m, 1H), 4.48-3,90(m, 2H), 3,85-3,77(m, 4H),
3,76-3,58(m, 2H), 3,52-3,33(m, 1H), 3,02-2,95(m, 4H), 2,15-2,00(m, 1H), 1,90-1,75(m, 2H),
1,70-1,55(m, 1H)

Vi du 99: DPitu ché (R)-1-(3-((5-clo-2~(5-metylisoxazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on

/
O-N
Hop chét néu & d& muc nay (7,6 mg, hiéu sut: 37,7%) duoc didu ché theo cting cach nhu
trong vi du 36, ngoai trir vi€c 5-metylisoxazol-4-amin dugc st dung thay vi 4-(4-metylpiperazin-

1-yD)anilin trong vi du 36.
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'H NMR (500MHz, CD;0D) § 8,75-8,65(m, 1H), 6,90-6,50(m, 2H), 6,25-6,04(m, 1H),
5,80-5,52(m, 1H), 4,35-4,20(m, 1H), 3,90-3,60(m, 2H), 3,55-3,35(m, 2H), 2,39 (s, 3H), 2,16-
2,05(m, 1H), 1,90-1,75(m, 2H), 1,70-1,60(m, 1H)

Vi du 100: Pidu ché (R)-1-(3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on

N N™ YN
NN A?fé
H

Hop chét néu & dé muc nay (9,1 mg, hiéu suét: 42,6%) dugc didu ché theo cting cach nhu
trong vi du 36, ngoai trir viéc sir dung zerz-butyl (R)-3-(metylamino)piperidin-1-carboxylat thay
Vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 36.

'H NMR (500MHz, CD30D) § 7,90-7,75(m, 1H), 7,48(s, 1H), 6,90-6,60(m, 1H), 6,40-
6,10(m, 2H), 5,80-5,60(m, 1H), 4,70-4,50(m, 2H), 4,20-4,00(m, 3H), 3,70-3,60(m, 1H), 3,30-
3,20(m, 3H), 2,20-2,10(m, 3H), 2,10-1,90(m, 2H), 1,65-1,50(m, 2H), 1,45-1,35(m, 1H)

Vi du 101: Didu ché (R)-1-(3-(2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-y1)(metyl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chétnéu & d& muc nay (8,2 mg, hiéu sudt: 41,4%) dugc diéu ché theo cling cach nhur
trong vi du 1, ngoai trir viéc sir dung zert-butyl (R)-3-(metylamino)piperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-

metylpiperazin-1-yl)anilin trong vi du 1.
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'H NMR (500MIHz, CDCls) 8 9,09(s, 1H), 7.77(s, 1H), 7,46(s, 1H), 6,66-6,61(m, 2H),
6.34-6,31(m, 3H), 5,67-5,65(m, 1H), 4,76-4,75(m, 2H), 4,15-4,07(m, 3H), 3,28(s, 3H), 3,07-
2,98(m, 1H), 2,81-2,50(m, 1H), 2,10-1,87(m, 5H), 1,69-1,63(m, 1H)

Vi du 102: Didu ché (R)-1-(3-((2~(isoxazol-4-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (8,7 mg, hiéu suét: 47,3%) dugc didu ché theo cting cdch nhu
trong vi du 1, ngoai trir viéc sir dung zert-butyl (R)-3-(metylamino)piperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va isoxazol-4-amin thay vi 4-(4-metylpiperazin-1-
ylanilin trong vi du 1.

IH NMR (500MHz, CD30D) 8 8,94(s, 1H), 8,47(s, 1H), 6,83-6,74(m, 2H), 6,52-6,51(m,
1H), 6,27-6,17(m, 1H), 5,79-5,66(m, 1H), 4,60(s, 1H), 4,14(s, 1H), 3,67 (s, 3H), 2,03-2,02(m,
3H), 1,61-1,60(m, 4H)

Vi dy 103: Pidu ché (R)-1-(3((2(1-(2.2-difloetyl)-1H-pyrazol-4-yDamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1 -yl)prop-2-en-1-on
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Hop chitnéu & dé muc nay (8,7 mg, hiéu sudt: 40,6%) duoc diéu ché theo cling cach nhu
trong vi du 1, ngoai trir vi¢c st dung tert-butyl (R)-3-(mety1amino)piperidin—1-carboxylat thay vi
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tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(2,2-difloetyl)- 1H-pyrazol-4-amin thay vi 4-
(4-metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD;0D) § 7,97-7,96(m, 1H), 7,57-7.56(m, 1H), 6,85-6,79(m, 2H),
6,49-6,48(m, 1H), 6,27-6,10(m, 2H), 5,80-5,62(m, 1H), 4,73-4,60(m, 1H), 4,45-4,44(m, 2H),
4,17-4,14(m, 1H), 3,30(s, 3H), 3,11-2,93(m, 2H), 2,03-2,02(m, 3H), 1,70-1,60(m, 2H)

Vi du 104: Didu ché (R)-1-(3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)thio)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & d& muc nay (5,9 mg, hiéu suét: 29,9%) dugc didu ché theo cung cach nhu
trong vi du 1, ngoai trir viéc st dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi fert-
butyl (R)-3-aminopiperidin-1-carboxylat, va l-etyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 1.

'H NMR (500MHz, CD30D) § 7,97(s, 1H), 7,59-7.58(m, 1H), 6,92-6,90(m, 1H), 6,85-
6,45(m, 1H), 6,28-6,02(m, 2H), 5,80-5,43(m, 1H), 4,66-4,25(m, 1H), 4,20-4,00(m, 3H), 3,90-
3,45(m, 2H), 3,40-3,20(m, 1H), 2,25-2,15(m, 1H), 1,90-1,75(m, 2H), 1,70-1,60(m, 1H), 1,50-
1,40(m, 3H)

Vi du 105 Diéu ché (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on
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Hop chit néu & d& muc nay (8,4 mg, hiéu suét: 42,2%) duoc diéu ché theo cling cach nhu
trong vi du 30, ngoai trlr viéc s dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin- l-carboxylat, va 1-etyl- 1H-pyrazol-4-amin thay vi 4-(4-
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metylpiperazin-1-yl)anilin trong vi du 30.

'HNMR (500MHz, CD30D) § 8,20-8,10(m, 1H), 7,83(s, 1H), 7,64(s, 1H), 6,90-6,50(m,
1H), 6,30-6,10(m, 1H), 5,80-5,50(m, 1H), 4,60-6,35(m, 1H), 4,30-4,00(m, 3H), 3,90-3,35(m,
3H), 2,28-2,20(m, 1H), 1,97-1,80(m, 2H), 1,77-1,65(m, 1H), 1,50-1,40(m, 3H)

Vi du 106: Didu ché 1-((3R,4R)-3-((6-((1-ety1—1H—pyrazol-4-yl)amin0)-1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on
//,,.
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Hop chitnéu & dé muc nay (8,2 mg, hiéu suét: 41,6%) duoc diéu ché theo cling céch nhu
trong vi du 30, ngoai trir viéc st dung zerz-butyl (3R,4R)—3-amino-4—mety1piperidin—l—carboxylat
thay vi tert-butyl (R)-3-aminopiperidin- 1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD30D) & 8,05-7,90(m, 2H), 7,60-7,55(m, 1H), 6,88-6,33(m, 1H),
6,20-5,90(m, 1H), 5,75-5,30(m, 1H), 4,70-4,35(m, 3H), 4,20-4,10(m, 2H), 4,04-2,80(m, 1H),
2.,25-2,10(m, 1H), 1,90-1,75(m, 1H), 1,70-1,40(m, 5H), 1,10-1,00(m, 3H)

Vi du 107: Diéu ché 1-((3R,4R)—3-((2—((1-ety1—1H-pyrazol-4-yl)amino)—7H—pyrolo[2,3—
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on
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Hop chét néu & d& muc nay (5,7 mg, hiéu suét: 28,8%) duoc didu ché theo cung cach nhu

trong vi du 1, ngoai trir viéc stt dung tert-butyl (3R,4R)—3-amino—4-mety1piperidin—1-carb0xylat

thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-

metylpiperazin-1-yl)anilin trong vi du 1.
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TH NMR (500MHz, CD;0D) & 7,89(s, 1H), 7,56(s, 1H), 6,88-6,30(m, 3H), 6,30-5,30(m,
2H), 4,60-4,30(m, 3H), 4,20-4,10(m, 2H), 3,95-3,35(m, 1H), 2,98-2,13(m, 2H), 1,88-1,55(m,
2H), 1,50-1,40(m, 3H), 1,10-1,00(m, 3H)

Vi du 108: Diéu ché (R)-1-(3-((3-010-6-((1-ety1-1H—pyrazol—4-yl)amino)-1H-pyrazolo[3,4—
dJpyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on

Cm/\
l xf

Hop chét néu & dé muc nay (9,3 mg, hiéu sut: 39,7%) dugc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir viéc st dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(2,2-difloetyl)-1H-pyrazol-4-amin thay vi 4-
(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD3OD)  8,20-8,05(m, 1H), 7,75-7,68(m, 1H), 6,88-6,45(m, 1H),
6,30-6,00(m, 2H), 5,80-5,50(m, 1H), 4,65-4,30(m, 3H), 4.28-4,00(m, 1H), 3,92-3,60(m, 2H),
3,50-3,31(m, 1H), 2,25-2,18(m, 1H), 1,95-1,80(m, 2H), 1,73-1,65(m, 1H)

Vi du 109: Diéu ché (R)—1-(3-((5-010-2-((1-ety1-1H-pyrazol-4-yl)am'mo)-7H-pyr010[2,3-
d|pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on

c?r(\
J )\)Y,S?

Hop chét néu & dé muc nay (8,2 mg, hiéu sut: 37,8%) duoc didu ché theo cting cach nhur
trong vi du 36, ngoai trir vi¢c s dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va l-etyl-1H-pyrazol-4-amin thay vi 4-(4-

metylpiperazin-1-yl)anilin trong vi du 36.

IH NMR (500MHz, CD:0D) 8 7,97(s, 1H), 7,60-7,58(m, 1H), 6,90-6.88(m, 1H), 6.87-
6.50(m, 1H), 6,26-6,08(m, 1F), 5,80-5,50(m, 1H), 4,70-4,30(m, 1H), 4,25-4,15(m, 3H). 3,92-
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3,80(m, 11D), 3,70-3,15(m, 2H), 2,25-2,18(m, 1H), 1,95-1,75(m, 2H), 1,73-1,65(m, 1H), 1.50-
1,40(m, 3H)

Vi du 110: Didu ché R)-1-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)thio)piperidin- 1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (4,4 mg, hiéu suét: 19,7%) duoc diéu ché theo ciing cch nhu
trong vi du 42, ngoai trir viéc sir dung zerz-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-xyclopropyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD30D) 8 8,13-8,00(m, 1H), 7,65-7,55(m, 1H), 6,88-6,45(m, 1H),
6,30-6,10(m, 1H), 5,82-5,50(m, 1H), 4,68-4,50(m, 1H), 4.40-4,20(m, 1H), 4,10-3,97(m, 1H),
3,92-3,80(m, 1H), 3,48-3,31(m, 1H), 2,28-2,15(m, 1H), 2,08-2,00(m, 1H), 1,95-1,80(m, 2H),
1,75-1,60(m, 1H), 1,13-1,00(m, 4H)

Vi du 111: Pidu ché (R)-1-(3((3-clo-6-((1-etyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on

S\“i/?;l \g/§

Hop chatnéu & dé muc ndy (7,5 mg, hiéu suét: 34,5%) dugc diéu ché theo cling cach nhu

trong vi du 42, ngoai trlr vi¢c st dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
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tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD3;0D) § 8,10-7,93(m, 1H), 7,70-7,60(m, 1H), 6,88-6,50(m, 1H),
6,30-6,10(m, 1H), 5,80-5,50(m, 1H), 4,65-3,30(m, 6H), 2,28-2.20(m, 1H), 2,08-2,00(m, 1H),
1,95-1,80(m, 2H), 1,78-1,62(m, 1H), 1,50-1,40(m, 3H)

Vi du 112: Pidu ché (R)-l-(3-((6-((1-(tert—butyl)—1H—pyrazol—4-y1)amin0)-3—clo-IH—
pyrazolo[3,4-d]pyrimidin-4-yl)thio)piperidin-1 -yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (10,3 mg, hiéu suét: 44,7%) duge diéu ché theo cling cach
nhu trong vi du 42, ngoai trlr viéc sit dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay
Vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(tert-butyl)-1H-pyrazol-4-amin thay vi 4-
(4-metylpiperazin-1-yl)anilin trong vi du 42.

IH NMR (500MHz, CD30D) 8 8,20-8,05(m, 1H), 7,72-7,65(m, 1H), 6,88-6,50(m, 1H),
6,30-6,10(m, 1H), 5,80-5,50(m, 1H), 4,70-3,30(m, 4H), 2,28-2,20(m, 1H), 2,08-1,98(m, 1H),
1,97-1,80(m, 2H), 1,78-1,66(m, 1H), 1,59(s, 9H)

Vi du 113: Diéu ché (R)—1-(3-((3-010-6-((1-isobutyl—1H—pyrazol—4-yl)amin0)-1H—pyrazolo[3,4-
d]pyrimidin—4-yl)thio)piperidin—1-yl)prop-Z-en—l-on
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Hop chét néu & dé muc nay (4,7 mg, hiéu suét: 20,4%) duoc diéu ché theo cting cach nhur
trong vi du 42, ngoai trir viéc sir dung zert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-isobutyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,10-7,95(m, 1H), 7,72-7,65(m, 1H), 6,88-6,50(m, 1H),
6,30-6,10(m, 1H), 5,80-5,50(m, 1H), 4,70-3,35(m, 6H), 2,28-2,10(m, 2H), 2,08-1,98(m, 1H),
1,97-1,80(m, 2H), 1,78-1,66(m, 1H), 0,92-0,85(m, 6H)

Vi du 114: Piéu ché CR)-1-(3-((3-010-6-((1-(2,2,2-triﬂoety1)—1H—pyraz01—4-y1)amino)-1H—
pyrazolo[3,4-d]pyrimidin-4-yl)thio)piperidin-1 -yl)prop-2-en-1-on

S\\‘OC!\II \[ﬁ
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Hop chét néu & dé muc nay (10,1 mg, hiéu suét: 41,5%) duge diéu ché theo ciing cach
nhu trong vi du 42, ngoai trir viée st dung zerz-butyl (R)-3-mercaptopiperidin-1-carboxylat thay
Vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(2,2 2-trifloetyl)-1H-pyrazol-4-amin thay
Vi 4-(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD3;0D) § 8,22-8,10(m, 1H), 7,80-7,70(m, 1H), 6,88-6,50(m, 1H),
6,30-6,10(m, 1H), 5,82-5,50(m, 1H), 4,90-4,85(m, 2H), 4,45-3,30(m, 4H), 2,28-2,15(m, 1H),
2,08-1,99(m, 1H), 1,97-1,80(m, 2H), 1,78-1,65(m, 1H)
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Vi du 115: Didu ché (R)-1-(3-((3-clo-6-((1-propyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (9,8 mg, hiéu suét: 43,8%) duoc didu ché theo cting cach nhur
trong vi du 42, ngoai trir viéc st dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-propyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CDsOD) 8 8,10-7,95(m, 1H), 7,70-7,60(m, 1H), 6,90-6,50(m, 1H),
6,30-6,05(m, 1H), 5,80-5,50(m, 1H), 4,42-4,20(m, 1H), 4,10-4,00(m, 2H), 3,95-3,60(m, 2H),
3,50-3,30(m, 1H), 2,28-2,20(m, 1H), 2,08-1,80(m, 4H), 1,77-1,50(m, 2H), 0,96-0,81(m, 3H)

Vi du 116: Pidu ché (R)-1-(3-((3—clo-6-(isoxazol-4-ylamino)—1H—pyrazolo[3,4-d]pyrimidin-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on

Hop chétnéu & dé muc nay (9,8 mg, hiéu suit: 48,1%) dugc diu ché theo cling cach nhu
trong vi du 42, ngoai trir viéc str dung tert-butyl (R)-3-mercaptopiperidin—1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1 -carboxylat, va isoxazol-4-amin thay vi 4-(4-metylpiperazin-1-
yl)anilin trong vi du 42.

'H NMR (500MHz, CD30D) 8 9,20-9,10(m, 1H), 8,56(s, 1H), 6,90-6,53(m, 1H), 6,30-
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6,10(m, 1H), 5,80-5,50(m, 1H), 4,70-3,62(m, SH), 2,00-1,80(m, 1H), 1,79-1,65(m, 2H), 1,63-
1,55(m, 1H)

Vi du 117: Didu ché (R)-1-(3-((3-010-6-(isoxazol—4-y1amino)—1H-pyrazolo[3,4-d]pyrimidm-4-
yl)thio)piperidin-1-yl)prop-2-en-1-on
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Hop chét néu & dé muc ndy (4,2 mg, hiéu suét: 20,8%) duoc didu ché theo cting cach nhu
trong vi du 42, ngoai trir viéc 5 -metylisoxazol-4-amin duoc st dung thay vi 4-(4-metylpiperazin-
1-yD)anilin trong vi du 42.

'H NMR (500MHz, CD30D) 8 8,70-8,66(m, 1H), 6,84-6,61(m, 1H), 6,26-6,11(m, 1H),
5,79-5,59(m, 1H), 4,32-4,28(m, 1H), 3,96-3,84(m, 2H), 3,63-3,43(m, 2H), 2,40(s, 3H), 2,10-
2,04(m, 1H), 1,92-1,83(m, 2H), 1,65-1,63(m, 1H)

Vi du 118: Diéu ché (R)-1-(3-((3-010—6-((1-etyl-1H—pyrazol—4—yl)amino)— 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl)amino)piperidin- 1-yl)prop-2-en-1-on

Hop chit néu & dé muc nay (9,5 mg, hiéu suét: 44,3%) duoc diéu ché theo cting cach nhu
trong vi du 42, ngoai trir viée tert-butyl (R)—3-(metylamino)piperidin—1-carboxy1at duogc sir dung
thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin dugc str dung
thay vi 4-(4-metylpiperazin-1-yl)anilin trong vidu42.

'H NMR (500MHz, CDs0D) 8 7,91(s, 1H), 7,57-7,55(m, 1H), 6,83-6,67(m, 1H), 6,24-
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6,13(m, 1H), 5,77-5,64(m, 1H), 4,74-4,52(m, 2H), 4,1 1-4,09(m, 3H), 3,24(s, 3H), 3,10-2,62(m,
2H), 2,00-1,92(m, 3H), 1,63-1,62(m, 1H), 1,43(t, 3H)

Vi dy 119: Diéu ché (R)-1-(3-((3-010-6-(isoxazol-4-y1amino)—1H—pyrazolo[3,4-d]pyrimidin—4-
yl)(metyl)amino)piperidin- 1-yl)prop-2-en-1-on
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Hop chit néu & dé muc nay (8,7 mg, hiéu sudt: 43,3%) dugc diéu ché theo cting cach nhu
trong vi du 42, ngoai trlr viéc st dung tert-butyl (R)-3-(metylamino)piperidin-1-carboxylat thay
vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va isoxazol-4-amin thay vi 4-(4-metylpiperazin-
1-yD)anilin trong vi du 42.

'H NMR (500MHz, CD30D) 6 9,03(s, 1H), 8,51(s, 1H), 6,84-6,72(m, 1H), 6,24-6,16(m,
1H), 5,78-5,67(m, 1H), 4,82-4,56(m, 2H), 4,21-4, 13(m, 1H), 3,31(s, 3H), 3,11-2,99(m, 1H),
2,05-1,94(m, 3H), 1,61-1,60(m, 2H)

Vi du 120: Didu ché 1-((3R4R)-3~((3-clo-6-((1-(2,2.2-trifloetyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo [3,4-d]pyrimidin—4-yl)amino)-4-mety1piperidin— 1-yl)prop-2-en-1-on
//,,.
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Hop chat néu & d& muc nay (8,1 mg, hiéu suét: 33,4%) dugc diéu ché theo cting cach nhu
trong vi du 42, ngoai trir viéc su dung 1-(2,2,2-trifloetyl)-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin, va ter¢-butyl (3R,4R)-3-amino-4-metylpiperidin-1 -carboxylat thay vi
tert-butyl (R)-3-aminopiperidin- 1-carboxylat trong vi du 42.

'H NMR (500MHz, CDs;0D) 6 8,11(s, 1H), 7,67(s, 1H), 6,86-6,42(m, 1H), 6,20-6,02(m,
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1H), 5,77-5,42(m, 1H), 4,66-4,38(m, 2H), 4,21-4,11(m, 1H), 3,39-3,35(m, 1H), 3,12-2,85(m,
1H), 2,19-2,14(m, 2H), 2,08-2,00(m, 1H), 1,76-1,74(m, 1H), 1,61-1,56(m, 1H), 1.05-1,04(d, /=
5 Hz, 3H)

Vi du 121: Didu ché 1-((3R4R)-3-((3-clo-6-((1-propyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)-4-metylpiperidin— 1-yl)prop-2-en-1-on

Iz
T

Hop chit néu & dé muc nay (7,1 mg, hiéu suét: 32,1%) duoc didu ché theo cting cdch nhur
trong vi du 42, ngoai trir viéc str dung 1-propyl- 1H-pyrazol-4-amin thay vi 4-(4-metylpiperazin-
1-yDanilin, va tert-butyl (3R,4R)-3—amino-4-metylpiperidin—l-carboxylat thay vi tert-butyl (R)-
3-aminopiperidin-1-carboxylat trong vi du 42.

'H NMR (500MHz, CD30D)  7,95(s, 1H), 7,57(s, 1H), 6,86-6,42(m, 1H), 6,19-6,01(m,
1H), 5,77-5.42(m, 1H), 4,68-4,12(m, 3H), 4,08-4,05(m, 2H), 3,40-3,36(m, 1H), 3,12-2,84(m,
1H), 2,20-2,17(m, 1H), 1,87-1,83(m, 2H), 1,76-1,74(m, 1H), 1,61-1,56(m, 1H), 1,05-1,04(d, J =
5 Hz, 3H), 0,95-0,89(m, 3H)

Vi du 122: Diéu ché 1-((3R,4R)-3-((3-clo-6-((1-(2-(dietylamin0)etyl)-1H—pyrazol-4-yl)amino)-
1H-pyrazolo[3 ,4-d]pyrimidin—4-yl)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on

T
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Hop chét néu & dé muc ndy (6,4 mg, hiéu suit: 25,7%) dugc didu ché theo cting cach nhur
trong vi du 42, ngoai trlr vige st dung 1-(2—(diety1amino)etyl)-1H—pyrazol—4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin, va terz-butyl (3R,4R)-3-amino-4-metylpiperidin- 1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 42.
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IH NMR (500MHz, CDs0D) & 8,02(s, 1H), 7,64(s, 1H), 6,87-6.43(m, 1H), 6,20-6,02(m,
1H), 5,77-5.42(m, 1H), 4,71-4,20(m, SH), 3,39-3,35(m, 1H), 3,15-3,00(m, 3H), 2,90-2,85(m,
1), 2,78-2,63(m, 4H), 2,20-2,17(m, 1H), 1,78-1,75(m, 1H), 1,61-1,58(m, 1H), 1,45-1.41(m,
1H), 1,13-1,10(m, 4H), 1,05-1,04(d, J= 5 Hz, 3H)

Vi du 123: Diéu ché 1-((3R,4R)-3-((3—010-6-((1—(2-morpholinoetyl)—1H—pyrazol—4—y1)amjno)-
1H-pyrazolo[3 /A-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on
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Hop chét néu & d& muc nay (12,4 me, hiéu sudt: 48,2%) duoc diéu ché theo cliing cach
nhu trong vi du 42, ngoai trlr viéc sit dung 1-(2-morpholinoetyl)- 1H-pyrazol-4-amin thay vi 4-

(4-metylpiperazin-1-yl)anilin, va tert-butyl (3R,4R)-3-amin0-4—metylpiperidin-l-carboxylat
thay i fert-butyl (R)-3-aminopiperidin-1 -carboxylat trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,00(s, 1H), 7,63(s, 1H), 6,87-6,44(m, 1H), 6,21-6,02(m,
1H), 5,76-5,42(m, 1H), 4,70-4,24(m, 5H), 3,69-3,63(m, 4H), 3,40-3,38(m, 1H), 3,12-2,85(m,
1H), 2,81-2,75(m, 2H), 2,50-2,45(m, 4H), 2,19-2,17(m, 1H), 2,03-2,02(m, 1H), 1,76-1,74(m,
1H), 1,44-1,40(m, 1H), 1,05-1,04(d, /=5 Hz, 3H)

Vi dy 124: Didu ché 1-(3R4R)-3-((3-clo-6-((1-isobutyl-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3 /4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (8,3 mg, hiéu suét: 36,2%) dugc diéu ché theo cting cach nhu
trong vi du 42, ngoai trir vic st dung l-isobutylF 1H-pyrazol-4-amin thay vi 4-(4-metylpiperazin-
1-yl)anilin, va tert-butyl (3R,4R)-3-amino-4-metylpiperidin—l-carboxylat thay vi tert-butyl (R)-
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3-aminopiperidin-1-carboxylat trong vi du 42.

'H NMR (500MHz, CD30D) & 7,94(s, 1H), 7,60(s, 1H), 6,87-6,43(m, 1H), 6,20-6,02(m,
1H), 5,78-5,42(m, 1H), 4,69-4,11(m, 3H), 3,90-3,89(d, /= 5 Hz, 2H), 3,40-3,35(m, 1H), 3,14-
2,83(m, 1H), 2,18-2,11(m, 2H), 1,75-1,73(m, 1H), 1,48-1,41(m, 1H), 1,05-1,04(d,J= 5 Hz, 3H),
0,94-0,93(d, J= 5 Hz, 6H)
Vidu 125: Diéu ché 1-((3R,4R)—3-((3-clo-6-((1-(3-metoxybenzyl)—1H—pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on

REBN
5, 5 AT

Hop chét néu & d& muc nay (9,8 mg, hiéu suét: 37,7%) duge diéu ché theo cling cach nhu
trong vi du 42, ngoai trlr vi¢c st dung 1-(3-metoxybenzyl)-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin, va ferz-butyl (3R 4R)-3-amino-4-metylpiperidin-1 -carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 42.

'H NMR (500MHz, CD;0D) 8 7,99(s, 1H), 7,60(s, 1H), 7.28-7,25(m, 1H), 6,88-6,80(m,
3H), 6,87-6,43(m, 1H), 6,19-6,00(m, 1H), 5,75-5,38(m, 1H), 5,27(s, 2H), 4,71-4,11(m, 3H),
3,76(s, 3H), 3,32-3,30(m, 1H), 3,14-2,83(m, 1H), 2,18-2,06(m, 1H), 1,75-1,72(m, 1H), 1,60-
1,58(m, 1H), 1,02-1,01(d, J= 5 Hz, 3H)

Vi dy 126: Didu ché 2-(4-(4-(BR.4R)-1-acryloyl-4-metylpiperidin-3-yl)amino)-3-clo-1H-
pyrazolo[3,4-d]pyrimidin-6-yl)amino)-1 H-pyrazol-1-yl)axetonitril

Hop chit néu & d& muc nay (4,1 mg, hiéu suét: 18,7%) duoc diéu ché theo cling cach nhu
trong vi du 42, ngoai trir vi¢c sir dung 2-(4-amino-1H-pyrazol-1-yl) axetonitril thay vi 4-(4-
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metylpiperazin-1-yl)anilin, va tert-butyl (3R 4R)-3 -amino-4-metylpiperidin-1-carboxylat thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du42.

IH NMR (500MHz, CD30D) & 8,12(s, 1H), 7,69(s, 1H), 6,87-6,42(m, 1H), 6,18-6,01(m,
1H), 5,77-5,41(m, 1H), 5,28(s, 2H), 4,76-4,10(m, 3H), 3,41-3,37(m, 1H), 3,15-2,84(m, 1H),
2,20-2,19(m, 1H), 1,76-1,74(m, 1H), 1,50-1,41(m, 1H), 1,05-1,04(d, J= 5 Hz, 3H)

Vi du 127: Pidu ché 1-((3R4R)-3-((3-clo-6-((1-(diflometyl)-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3 /A-d]pyrimidin-4-yl)amino)-4-metylpiperidin-1 -yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (10,2 mg, hiéu suét: 45,1%) dugc diéu ché theo cling cach
nhu trong vi du 42, ngoai trlr viéc st dung 1-diflometyl-1H-pyrazol-4-amin thay vi 4-(4-
metylpiperazin-1-yl)anilin, va tert-butyl (3R,4R)-3-amino-4-mety1piperidin—1—carb0xy1at thay vi
tert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 42.

'H NMR (500MHz, CD;0D) & 8,40(s, 1H), 7,79(s, 1H), 7.40(t, J = 60 Hz, 1H), 6,87-
6,41(m, 1H), 6,19-6,00(m, 1H), 5,76-5,41(m, 1H), 4,75-4,11(m, 3H), 3,41-3,37(m, 1H), 3,13-
2,82(m, 1H), 2,20-2,19(m, 1H), 1,76-1,74(m, 1H), 1,47-1,40(m, 1H), 1,05-1,04(d, J= 5 Hz, 3H)
Vi du 128 Didu ché  1-(3R4R)-3-((3-clo-6-((1-metyl-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1)amino)—4—mety1piperidin—1-y1)prop-2-en—l—on
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Hop chit néu & dé muc nay (8,0 mg, hiéu suét: 38,5%) dugc diéu ché theo cting cach nhur
trong vi du 42, ngoai trir viéc st dung tert-butyl (3R 4R)-3-amino-4-metylpiperidin- 1-carboxylat
thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-metyl- 1H-pyrazol-4-amin thay vi 4-
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(4-metylpiperazin-1-yl)anilin trong vi du 42.

'H NMR (500MHz, CD;0D) § 7,91(s, 1H), 7,58(s, 1H), 6,87 -6,41(m, 1H), 6,19-6,00(m,
1H), 5,77-5,40(m, 1H), 4,69-4,38(m, 3H), 3,85(s, 3H), 3,40-3,37(m, 1H), 3,12-2,83(m, 1H),
2,20-2,17(m, 1H), 2,03-2,02(m, 1H), 1,75-1,73(m, 1H), 1,50-1,40(m, 1H), 1,05-1,04(d,J=5Hz,
3H)

Vi du 129: Pidu ché (R)-1-(3-((6-((1-xyclopropyl-1H-pyrazol-4-yDamino)-3-(metylthio)-1H-
pyrazolo [3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on
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Buéc 1: Diu ché tert-butyl @)-3-((6-010-3-(metylthio)-1H—pyrazolo[3,4-d]pyrimidin-4-
yl)amino) piperidin-1-carboxylat

Sau khi 4,6-diclo—3—(mety1thio)-1H—pyrazolo[3,4-d]pyrimidin (300,0 mg, 1,3 mmol)
dugc hoa tan trong etanol (3 mL), N,N-diisopropyletylamin (333,4 uL, 1,9 mmol) va tert-butyl
(R)-3-aminopiperidin-1-carboxylat (383,4 mg, 1,9 mmol) duoc b sung vao do. Hon hop phéan
ung dugc khudy & nhiét do 110°C trong 12 gio. Lép hitu co dugc phan tach, duge xtr Iy bang
magie sulfat, dugc loc, va sau d6 dugc co dudi ap suat gidm. Can dugc phén tach bang sic ky
cot dé thu duoc hop chit néu ¢ dé muc nay (403,2 mg, higu Suat: 79,4%).

'H NMR (500MHz, CD30D) 8 4,77-4,59(m, 1H), 4,30-4,25(m, 1H), 3,86-3,65(m, 2H),
3,54-3,51(m, 1H), 2,59(s, 3H), 2,05-1,92(m, 2H), 1,75-1,66(m, 2H), 1,43-1,22(m, 9H)

Bu6e 2: Didu ché (R)-6-clo-3-(metylthio)-N-(piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
amin hydroclorua

Dung dich axit clohydric 6N (2,0 mL, luong du) dugc hoa tan trong metanol dugc b
sung vao fert-butyl (R)-3-((6—clo-3—(metylthio)-1H-pyrazolo[3 /A4-d]pyrimidin-4-yl)amino)
piperidin-1-carboxylat (403,2 mg, 1,0 mmol). Sau khi khudy & nhiét do trong phong trong 30
phut, hdn hop phéan Gmg dugc c6 va phan ing tiép theo dugc thyc hign ma khong phan tach.

IH NMR (500MHz, CDsOD) 3 4,60-4,57(m, 1H), 3,64-3,61(m, 1H), 3,44-3,34(m. 1H),
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3.16-2,97(m, 1H), 2,62(s, 3H), 2,20-2,07(m, 2H), 1,98-1,80(m, 2H)

Buée 3: Didu ché  (R)-1-(3-((6-clo-3-(metylthio)-1H-pyrazolo[34-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

Sau khi (R)-6-clo—3-(metyltlﬁo)—N—(piperidin—3-yl)—1H—pyrazolo[3,4-d]pyrimidin—4-
amin hydroclorua (339,6 mg, 1,0 mmol) dugc hoa tan trong dung dich ctia tetrahydrofuran : nudc
cAt duoc tron theo ty 1€ 3:1 (4 ml), natri bicacbonat (255,3 mg, 1,1 mmol) duge bd sung vao dé
& nhiét do -20°C va hon hgp dugce khudy trong 30 phit. Acryloyl clorua (86,4 pL, 1,1 mmol)
duoc bd sung timg giot tir tir vao hén hop phéan timg va sau do dugc khudy & nhiét do -20°C trong
1 gio. Lop hitu co duge phan tach, duoc xur ly béng magie sulfat, dugc loc, va sau d6 duogc cd
dudi ap suat giam. Can duoc phén tach bang séc ky cot dé thu duoc hop chit néu & dé muc nay

(207,0 mg, hiéu suét 58,1%).

I NMR (500MHz, CD50D) 3 6,83-6,72(m, 1H), 6,22-6,12(m, 1H), 5,78-5,62(m, 1H),
479-4.26(m, 1H), 4,10-4,02(m, TH), 3,80-3,60(m, 3H), 2,57(d, 3H), 2,11-1,93(m, 2H), 1.88-
1,72(m, 2H)

Bude 4: Didu ché (R)-1-(3-((6-((I-xyclopropyl-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)piperidin—1-y1)prop-2-en-1-on

(R)-1-(3-((6-clo-3-(metylthio)- 1H-pyrazolo[3 /A-d]pyrimidin-4-yl)amino)piperidin-1-
yl)prop-2-en-1-on (30,0 mg, 0,09 mmol) va 1-xyclopropyl-1H-pyrazol-4-amin (9,6 mg, 0,08
mmol) dugc hoa tan trong 2-butanol (2,0 mL). Axit trifloaxetic (5,2 uL, 0,07 mmol) dugc bd
sung vao hon hgp phan tmg, sau d6 phan g ¢ nhiét do 120°C trong 3 gio, va sau dé dung mo1
duoc c6. Hon hop phan img nay dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc
hoa tan trong metanol. Can dugc phan tach bang sac ky ¢t dé thu dugc hop chét néu & dé muc

nay (16,9 mg, hi€u suét: 58,9%).

IE NMR (500MHz, CDsOD) 8 8,00(s, 1H), 7,54(s, 1H), 6,86-6,52(m, 1H), 6,25-6,05(m,
1), 5,78-5,50(m, 1H), 4,36-4,30(m, 1H), 4,20-4,11(m, 1H), 3,90-3,74(m, 2H), 3.65-3.58(m,
DH). 2,52(s, 3H), 2,08-2,05(m, 1H), 1,93-1,85(m, 2H), 1,70-1,65(m, 1H), 1,07-1.00(m. 4H)

Vi du 130: Pidu ché (R)-1-(3-((6-(isoxazol-4-ylamino)-3-(metylthio)—1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on
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Hop chét néu & d& muc nay (9,8 mg, hiéu suét: 48,9%) dugc diéu ché theo cting cdch nhu
trong vi du 129, ngoai trir viéc isoxazol-4-amin dugc str dung thay vi 1-xyclopropyl-1H-pyrazol-
4-amin trong vi du 129.

'H NMR (500MHz, CD30D) § 9,10-9,00(m, 1H), 8,52-8,45(m, 1H), 6,90-6,50(m, 1H),
6,30-6,02(m, 1H), 5,80-5,50(m, 1H), 4,40-4,25(m, 1H), 4.20-3,40(m, 4H), 2,51(s, 3H), 2,10-
1,98(m, 1H), 1,97-1,60(m, 3H)

Vi du 131: Pidu ché (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3 /A-d]pyrimidin-4-yl)(metyl)amino)piperidin-1 -yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (6,4 mg, hiéu suét: 28,9%) duoc diéu ché theo cting cach nhur
trong vi du 129, ngoai trir vi¢c sir dung tert-butyl (R)-3-(metylamino)piperidin-1 -carboxylat thay
vi tert-buty! (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD30D) & 7,98-7,90(m, 1H), 7,60-7,50(m, 1H), 6,85-6,57(m, 1H),
6,22-6,05(m, 1H), 5,77-5,55(m, 1H), 4,70-4,40(m, 2H), 4,20-4,05(m, 3H), 3,40-2,60(m, SH),
2,54(s, 3H), 2,10-1,85(m, 3H), 1,70-1,50(m, 1H), 1,45-1,35(m, 3H)

Vi du 132: Diéu ché 1-((3R,4R)—3—((6-((l-etyl—1H—pyrazol—4-yl)amino)—3-(metylthio)-lH-
pyrazolo[3,4-d]pyrimidin-4-y1) amino)-4-metylpiperidin-1-yl)prop-2-en-1-on
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Hop chét néu & dé muc nay (10,1 mg, hiéu suét: 45,8%) dugc diéu ché theo cling cach
nhu trong vi du 129, ngoai trir vigc st dung tert-butyl (3R 4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-etyl-1H-pyrazol-4-amin
thay vi 1-xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD30D) & 8,15-7,90(m, 1H), 7,62-7,55(m, 1H), 6,90-6,38(m, 1H),
6,20-5,90(m, 1H), 5,80-5,30(m, 1H), 4,80-4,35(m, 3H), 4,20-4,07(m, 2H), 3,40-3,20(m, 1H),
3,10-2,70(m, 1H), 2,54-2,40(m, 3H), 2,20-2,10(m, 1H), 1,80-1,70(m, 1H), 1,50-1,38(m, 4H),
1,10-0,98(m, 3H)

Vidu 133: Piéu ché 1—((3R,4R)-3-((6-((1-(2,2-diﬂoety1)-1H-pyrazol-4-y1)amin0)—3-(metylthio)-
1H-pyrazolo[3,4-d]pyrimidin-4-y) amino)-4-metylpiperidin-1-yl)prop-2-en-1-on
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Hop chét néu & & muc nay (5,2 mg, hiéu suit: 21,6%) dugc didu ché theo cting cach nhu
trong vi du 129, ngoai trir viéc st dung tert-butyl (3R,4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi tert-butyl (R)-3-aminopiperidin-1-carboxylat, va 1-(2,2-difloetyl)-1H-
pyrazol-4-amin thay vi 1-xyclopropyl- 1H-pyrazol-4-amin trong vi du 129.

I NMR (500MHz, CD50D) 3 8,10-8,00(m, 1F1), 7.70-7,62(m, 1H), 6,90-6,35(m, 1H),
6.30-5.90(m, 2H), 5,80-5,30(m, 1H), 4,75-4,35(m, SH), 4,20-3,30(m, 1H), 3,10-2,80(m, 1H).
2,50-2,40(m, 3H), 2,20-2,10(m, 1H), 1,80-1,40(m, 2H), 1,10-1,00(m, 3H)

Vi du 134: Didu ché 2-(4-((4-((3R 4R)-1-acryloyl-4-metylpiperidin-3-yDamino)-3-(metylthio)-
1H-pyrazolo[3,4-d] pyrimidin-6-yl)amino)-1H-pyrazo I-1-yl)axetonitril
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Hop chét néu & d& muc nay (10,3 mg, hiéu sut: 45,5%) duoc diéu ché theo ciing cach
nhu trong vi du 129, ngoai trir viéc st dung tert-butyl (3R,4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat, va 2-(4-amino-1H-pyrazol-1-
yl)axetonitril thay vi 1-xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD3;0D) & 8,20-8,10(m, 1H), 7,72-7,62(m, 1H), 6,90-6,35(m, 1H),
6,20-5,90(m, 1H), 5,80-5,35(m, 1H), 5,28(s, 2H), 4,80-4,35(m, 3H), 4,20-3,30(m, 1H), 3,13-
2,75(m, 1H), 2,50-2,40(m, 3H), 2,25-2,18(m, 1H), 1,80-1,40(m, 2H), 1,20-1,10(m, 3H)

Vi du 135: Didu ché 1-((3R,4R)—3-((6-((1-Xyclopropyl-1H-pyrazol-4-yl)amino)-3-(metylthio)-
1H—pyrazolo[3,4-d]pyrimidin—4-yl)amino)-4-metylpiperidin— 1-yl)prop-2-en-1-on

//,,_
HN SMG\H/%

Hop chét néu & dé muc ndy (5,2 mg, hiéu sudt: 21,6%) dugc diéu ché theo cting cach nhu
trong vi du 129, ngoai trlr viéc terz-butyl (3R,4R)-3-amino-4-metylpiperidin—l-carboxylat duogc
str dung thay vi fert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 129.

'H NMR (500MHz, CD3;OD) 8 8,10-7,90(m, 1H), 7,60-7,50(m, 1H), 6,90-6,35(m, 1H),
6,20-5,95(m, 1H), 5,80-5,35(m, 1H), 4,80-4,10(m, 3H), 3,60-3,50(m, 1H), 3,40-2,75(m, 2H),
2,50-2,40(m, 3H), 2,25-2,18(m, 1H), 1,80-1,40(m, 2H), 1,10-1,00(m, 7H)

Vi du 136: Didu ché  3-((3S,4R)-3-((3-clo-6- -(1-ehtyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)—4-4-ﬂopiperidin-1-y1)-3-0xopr0pennitril
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Bude 1: Diéu ché 2,4,5-triclo-1H-pyrolo[2,3-d]pyrimidin

2 4-diclo-7H-pyrolo[2,3-d]pyrimidin (5,0 g, 26,6 mmol) va N-closuxinimit (5,3 g, 39,9
mmol) duoc hoa tan trong N.N-dimetylformamit (50,0 mL) va sau d6 duoc khqu O nhiét do
trong phong trong 24 giv. Lop hitu co dugce phén tach, dugc xtr ly bang magie sulfat, duoc loc,
va sau d6 dugc o dudi ap suét giam. C#n dugc phén tich bang séc ky cot dé thu duoc hop chét

néu & dé muc nay (5,5 g, hiéu suét: 93,4%).
IH NMR (500MHz, CD30D) & 7,54(s, 1H)

Budc 2: Didu ché rert-butyl (R)-3-((2,5-diclo-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-piperidin-
1-carboxylat

Sau khi 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin (2,2 g, 9.9 mmol) dugc hoa tan trong
N.N-dimetylformamit, natri hydrua (262,0 mg, 10,9 mmol) dugc bd sung timg giot vao do ¢
nhiét do 0°C. Sau khi khudy trong 30 phut, (2-(clometoxy)etyl)trimetylsilan (1,7 mL, 9,89 mmol)
duoc bd sung timg giot va hén hop duge khudy & nhiét d9 trong phong trong 3 gio va 30 phut.
Sau d6, 16p hitu co dugc phan téch, duoc xtr ly béng natri sulfat, dugc loc, va sau d6 duoc co
dudi 4p suat giam. Can dugc phan tach bang sac ky cot dé thu dugc hop chét néu & dé& muc nay
(2,0 g, hiéu suét: 58,3%).

'H NMR (500MHz, CD30D) & 7,74(s, 1H), 5,60-5,59(m, 2H), 3,59-3,58(m, 2H), 0,91-
0,89(m, 2H), 0,01(m, 9H)

Bude 3: Didu ché (R)-fert-butyl 3-((2,5-diclo-7-((2-(trimetylsilyljetoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -carboxylat

Tert-butyl (R)-3-((2,5-diclo-7H-pyrolo[2,3 -dJpyrimidin-4-yl)amino)-piperidin-1-
carboxylat (2,0 g, 5,7 mmol), (R)-tert-butyl 3_—aminopiperidin—l—carboxylat (1,4 g, 3,97 mmol)
va N,N-diisopropyletylamin (1,5 mL, 5,96 mmol) dugc hoa tan trong etanol (30,0 mL), va sau
d6 dugc khudy & nhiét do 105°C trong 7 gio. Sau d6, can dugc phén tich bang séc ky cot dé thu
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dwoc hop chit néu & d& muc nay (2,2 g, hiéu suat: 74,4%).

'H NMR (500MHz, CDs0D) 8 7,24(s, 1H), 5,48-5,43(m, 2H), 4,30-4,10(m, 1FD), 3,80-
3.50(m, SH), 2,08-1,90(m, 11), 1,90-1,82 (m, 1H), 1,79-1,70 (m, 1H), 1,69-1,60(m, 1FD), 1,57-
1,01(m, 10H), 0,90-0,81(m, 2H), 0,01(m, 9H)

Buée 4: Pidu ché fert-butyl (R)-3-((5-clo-2-((3-metylisothiazol-5-yl)amino)-7-((2-(trimetyl-
silyl)etoxy)metyl)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)amino)piperidin-1-carboxylat

(R)-tert-butyl 3-((2,5-diclo-7-((2—(trimetylsilyl)etoxy)metyl)—7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-carboxylat (200,0 mg, 0,39 mmol), 3-metylisothiazol-5-
amin(39,8 mg, 0,35 mmol), tris(dibenzylidenaxeton)dipaladi (18,0 mg, 0,002 mmol), 2-

dixyclohexylphosphino-2’,4',6’-triisopropy1biphenyl (18,5 mg, 0,39 duong luong), va kali

cacbonat (118,0 mg, 0,86 duong lwong) dugc hoa tan trong t-butanol, va hdn hgp duge khudy &
nhiét d6 trong phong trong 45 pht, sau do khudy ¢ nhiét do 105°C trong 24 gi0. Sau do, dung
dich phan tmg dugc loc qua xelit trong khi hoa tan n6 trong metanol va sau d6 dugc phén tach

bang séc ky cot dé thu duge hop chat néu & dé muc nay (120,0 mg, hiéu sudt: 52,0%).

I NMR (500MHz, CD;0D) 8 7,00(s, 1H), 6,56(s, 1H), 6,52-6,48(m, 2H), 4,55-4,20(m,
1), 4,08-3,85(m, 1H), 3,70-3,50(m, 4H), 2,33 (s, 3H), 2,10-2,00(m, 2H), 1,98-1,55 (m, 3H),
1,50-1,10 (m, 9FT), 0,91-0,83(m, 2H), 0,01(m, 9H)

Buéc 5: Diéu ché (R)-5-clo-N2-(3-metylisothiazol—S-yl)-N4-(piperidin—3-yl)—7H-pyr010[2,3-
d]py-rimidin-2,4-diamin

Sau khi tert-butyl (R)-3-((5 ~clo-2-((3-metylisothiazol-5-yl)amino)-7-((2-
(trimetylsilyl)etoxy)-metyl)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)amino)piperidin-1 -carboxylat
(567,0 mg, 1,76 mmol) dugc hoa tan trong diclometan, axit trifloaxetic (1,5 mL) dugc b sung
tirmg giot vao do va hdn hop duoc khudy & nhiét d 60°C trong 12 gio. Sau khi su bién mit ctia
nguyén liéu ban dAu duoc xé4c dinh bang TLC, hdn hop phan Gmg duoc trung hoa bang natri
bicacbonat va duoc chiét bing etyl axetat va H2O. Lép hitu co duge ]am kho bang natri sulfat va
sau do duoc co dudi dp suét gidm dé thu duoc hop chét néu & d& muc nay (100,0 mg, hiéu suft :

29,0%).

IH NMR (500MHz, CD;0D) 3 7,05-6,92(m, 1H), 6,60-6,50(m, 1H), 4,40-4,20(m, 11D,
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3.33-3,25(m, 1H), 2,98-2,90(m, 1H), 2,70-2,55 (m, 1H), 2,40-2,30 (m, 3H), 2,10-2,00(m, 1H),
1,90-1,72(m, 2H), 1,71-1,54(m, 2H)

Buée 6: Didu ché  (R)-1-(3-((5-clo-2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin—4-yl)amino)piperidin—1—y1)prop-2—en—1—on

Sau  khi (R)-S-clo—N2—(3-metylisothiazol—5-y1)-N4-(piperidin—3-yl)—7H—pyrolo[2,3—
d]pyrimidin-2,4-diamin (40,0 mg, 0,11 mmol) dugc hoa tan trong dung dich cia
tetrahydrofuran : HoO dugc tron véi ty 1& 20:3, natri bicacbonat (27,7 mg, 0,33 duong lugng)
duge bd sung vao d6 & nhiét do 0°C va sau d6 dugc khudy trong 15 phut. Acryloyl clorua (8,9
uL, 0,11 duong luong) dugce bd sung vao hdn hop phéan tmg va sau d6 dugc khudy & nhiét do
0°C trong 15 phut. Lép hiru co dugce phén tach, dugce xir Iy bang magie sulfat, dugc loc, va sau
do duoc ¢6 dudi ap suét giam. Cin dugc phén tach bang sic ky cot dé thu duogc hop chét néu &
dé muc nay (4,2 mg, hiéu suét 9,2%).

'H NMR (500MHz, CD;0D) § 6,88-6,50(m, 3H), 6,35-6,02(m, 1H), 5,80-5,45(m, 1H),
4,60-4,50(m, 1H), 3,90-3,75(m, 2H), 3,65-3,50(m, 1H), 2,3 (s, 3H), 2,20-2,10 (m, 1H), 1,99-
1,60(m, 4H)

Vi dy 137: Diéu ché (R)-1-(3-((5-clo-2-(pyridin-3-ylamino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on
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Hop chit néu & dé muc nay (33,1 mg, hiéu suét: 23,5%) dugc diéu ché theo cing cach
nhu trong vi du 136, ngoai trir viée pyridin-3-amin dugc st dung thay vi 3-metylisothiazol-5-
amin trong vi du 136.

'H NMR (500MHz, CD30D) 8 8,95-8,88(m, 1H), 8,35-8,23(m, 1H), 8,10-8,00(m, 1H),
738-7,.27(m, 1H), 7,02-6,50(m, 2H), 6,30-6,00(m, 1H), 5,80-5,40(m, 1H), 4,70-4,55(m, 1H),
4.40-4,27(m, 1H), 3,90-3,40(m, 3H), 2,15-1,55(m, 4H)

Vi du 138: Diéu ché 3-((3 S 4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-

-126-



37025

d]pyrimidin-4-yl)amino)-4-flopiperidin- 1-yl)-3-oxopropannitril
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Budc 1: Didu ché 3.4,6-triclo-1H-pyrazolo [3,4-d]pyrimidin

4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (5,0 g, 26,5 mmol) va N-closuxinimit (5,3 g, 39,7
mmol) dugc hoa tan trong N, N-dimetylformamit (50,0 mL), va sau do dugce khuéy & nhiét do
trong phong trong 24 giv. L6p hitu co dugce phén tach, dugc xur ly bang magie sulfat, dugc loc,
va sau d6 dugc cd dudi 4p suét giam. Can dugc phén tich bang séc ky cot dé thu duoc hop chat
néu & dé muc nay (3,3 g, hiéu suét 56,0%).

'H NMR (500MHz, DMSO-ds) & 13,07(s, 1H), 7,94(s, 1H)

Bude 2: Didu ché rert-butyl (38,4R)-3-((3,6-diclo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-
flopiperidin-1-carboxylat

Sau khi 3,4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin (350,0 mg, 1,5 mmol) dugc hoa tan
trong etanol (50 mL), N,N-diisopropyletylamin (391,8 pL, 2,3 mmol) va tert-butyl (3S,4R)-3-
amino-4-flopiperidin-1-carboxylat (490,9 mg, 2.3 mmol) dugc bd sung vao do. Hon hop phan
ung dugc khudy & nhiét do 110°C trong 12 gi¢. L6p hitu co duoc phan tach, duge xur ly bang
magie sulfat, dugc loc va sau d6 dugc cd dudi &p suét giam. Can duoc phan tach bang sc ky cot
d thu duoc hop chit néu & dé muc nay (350,0 mg, hiéu sudt: 57,7%).

'H NMR (500MHz, CD30D) § 5,10-5,00(m, 1H), 4,58-4,50(m, 1H), 3,85-3,80(m, 1H),
3,26-3,16(m, 3H), 2,10-1,89(m, 2H), 1,46(s, 9H)

Bude 3: Didu ché (3S4R)-3-(3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1 -carboxylat

Tert-butyl (3S,4R)-3-((3,6-diclo-1H-pyrazolo [3,4-d]pyrimidin-4-yl)amino)-4-
flopiperidin-1-carboxylat (150,0 mg , 0,4 mmol) va 1-etyl-1H-pyrazol-4-amin (31,6 mg, 0,3
mmol) dugc hoa tan trong 2-butanol (3,0 mL). Axit trifloaxetic (26,2 pL, 0.3 mmol) dugc bd

sung vao hdn hop phan tmg, sau d6 phan img & nhiét d 120°C trong 5 gid, va sau d6 dung moi
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duoc cd. Hon hgp phan timg nay dugc trung hoa bang cach bd sung dung dich amoniac 7N dugc
hoa tan trong metanol. Cén duoc phan tach bang séc ky cot & thu duoc hop chit néu & dé muc

nay (49,8 mg, hiéu suét: 36,8%).

I NMR (500MHz, CD;0D) & 7,97(s, 1H) 7,56(s, 1H), 5,10-5,00(m, 1H), 4,55-4,35(m,
1H), 4,16-4,09(m, 2H), 3,90-3,50(m, 2H), 3,16-2,95(m, 1H), 2,20-1,85(m, 3H), 1,46-1,22(m,
12H)

Bude 4: Pidu ché 3-clo-N6-(1-etyl-1H-pyrazol-4-yl)-N4-((3S,4R)-4-flopiperidin-3-yl)-1H-
pyrazolo|3,4-d]pyrimidin-4,6-diamin hydroclorua

Dung dich axit clohydric 6N (2,0 mL, dw) dugc hoa tan trong metanol duoc b sung vao
3 S,4R)—3-(3-c10-6-((1-etyl-1H—pyrazol-4-yl)amino)-1H—pyrazolo[3,4-d]pyrimidin-4—
yl)amino)-4-flopiperidin-1-carboxylat (45,0 mg, 0,09 mmol). Sau khi khudy & nhiét do trong
phong trong 30 phut, hdn hop phén tng dugc c6 va phan ing tiép theo dugc thuc hién ma khong
phan tach.

I NMR (500MHz, CDsOD) 8 7,97(s, 1H) 7,56(s, 1H), 5,10-5,00(m, 1), 4,55-4.35(m,
1H0), 4,16-4,09(m, 2H), 3,90-3,50(m, 2H), 3,16-2,95(m, 1H), 2,20-1,85(m, 3H), 1.46-1,39(m,
3H)

Bude 5: Didu ché 3-((38,4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-yl)amino)-4—ﬂopiperidin—1-y1)-3-oxopropennitri1

Sau khi axit 2-xyanoxetic (20,9 mg, 0,2 mmol) dugc hoa tan trong N, N-dimetylformamit
(2,0 mL), 1-[bis(dimetylamino)metylen]-1H-1 2 3-triazolo[4,5-b]pyridin 3-oxit hexaflophosphat
(93,5 mg, 0,3 mmol), N,N-diisopropyletylamin (51,6 pL, 0,6 mmol) va 3-clo-N6-(1-etyl-1H-
pyrazolo|3,4-d]pyrimidin-4,6-diamin hydroclorua (85,3 mg, 0,2 mmol) duoc bd sung vao do.
Hon hop phan Gmg dugc khudy & nhiét d§ trong phong trong 24 gio. Lop hitu co dugc phan tach,
duoc xut Iy bing magie sulfat, dugc loc va sau do duoc c6 trong &p sudt giam. Cén dugc phan

tach bang sic ky cot dé thu duoc hop chit néu & dé muc nay (60,0 mg, hiéu suét: 65,5%).

I NMR (500MHz, CD;0D) 3 7,95(s, 1H), 7.61(s, 1H), 5,07-5,05(m, 1H), 4,49-4,37(m.
1), 4,17-4,13(m, 2H), 3,59-3,40(m, 2H), 3,16-2.94(m, 1H), 2,80(s, 2H), 2,25-2,15(m, 1H),
2,10-1,90(m, 2H), 1,46-1,43(m, 3H)
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Vi du 139: Diéu ché (R)-3-(3-((3-010-6-((1-Xyclopropyl-1H-pyrazol—4-yl)amin0)—lH-
pyrazolo[3,4-d]pyrimidin—4--y1)amino)pipen'din—1-y1)-3-oxopropannitril

\n/\CN
QL ﬁﬁ

Hop chétnéu & dé muc nay (7,9 mg, hiéu suat: 35,7%) dugc diéu ché theo cliing cach nhu
trong vi du 138, ngoai trir viéc str dung zert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi ter-
butyl (3S,4R)-3-amino-4-flopiperidin-1-carboxylat, va 1-xyclopropyl-1H-pyrazol-4-amin thay
vi 1-etyl-1H-pyrazol-4-amin trong vi du 138.

'H NMR (500MHz, CDs0D) 5 8,00 (s, 1H), 7,58-7,54 (m, 1H), 4,59 (s, 1H), 4,50-4,00
(m, 3H), 3,64-3,59 (m, 2H), 3,19-3,14 (m, 2H), 2,20-2,01 (m, 2H), 1,91-1,80 (m, 3H), 1,72-7,60
(m, 3H)

Vi du 140: Pitu ché (R.E)-1-(3-((5-clo-2-((4-(4-metylpiperazin-1-ylphenyl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -yl)but-2-en-1-on
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Hop chét néu & dé muc nay (11,6 mg, hiéu sut: 45,7%) duoc diéu ché theo cting cach
nhu trong vi du 138, ngoai trlr viéc sir dung 2 A-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 4,6-
diclo- 1H-pyrazolo[3,4-d]pyrimidin, zer-butyl (R)-3-aminopiperidin-1-carboxylat thay vi zert-
butyl (3S,4R)-3-amino-4-flopiperidin-1-carboxylat, 4-(4-metylpiperazin-1-yl)anilin thay vi 1-
etyl-1H-pyrazol-4-amin, va axit (E)-but-2-enoic thay vi axit 2-xyanoaxetic trong vi du 138.
'H NMR (500MHz, CD30D) § 7,65-7,50(m, 2H), 6,90-6,80(m, 2H), 6,78-6,70(m, 1H),
6,65-6,45(m, 1H), 6,20-6,10(m, 1H), 4,40-4,20(m, 1H), 3,85-3,40(m, 3H), 3,20-3,05(m, 4H),
2,70-2,55(m, 4H), 2,35(s, 3H), 2,10-1,50(m, 8H)

Vi du 141: Diéu ché (R)-1-(3-((5-clo-2-((4-(4-mety1piperazin—l-yl)phenyl)amino)—7H—
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pyrolo[2,3-d]pyrimidin—4-y1)amino)piperidin—1-yl)-3-Xyclopropy1prop—2-yn-1-on

=
HN\'EE‘\‘T}/A
LN N “o
N
:‘u N

Hop chét néu & d& muc nay (7,8 mg, hiéu suét: 29,3%) duoc diéu ché theo ciing cdch nhu

SN

trong vi du 138, ngoai trir viéc st dung 2 4-diclo-7TH-pyrolo[2,3-d]pyrimidin thay vi 4,6-diclo-
1H-pyrazolo|3,4-d]pyrimidin, ferz-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl
(3S,4R)-3-amino-4-flopiperidin-1-carboxylat, 4-(4-metylpiperazin-1-yl)anilin thay vi 1-etyl-1H-
pyrazol-4-amin, va axit 3-xyclopropylpropiolic thay vi axit 2-xyanoaxetic trong vi du 138.

IH NMR (500MHz, CD30D) 8 7,60-7,50(m, 2H), 7 ,00-6,90(m, 2H), 6,80-6,70(m, 1H),
4,40-4,20(m, 2H), 4,10-3,80(m, 2H), 3,60-3,35(m, 1H), 3,20-3,10(m, 4H), 2,70-2,60(m, 4H),
2,36(s, 3H), 2,10-1,50(m, 4H), 1,15-0,40(m, 5H)

Vi du 142: Pidu ché (R)-1-(3-((5-clo-2-((4-(4-metylpiperazin-1-ylphenylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl) amino)piperidin-1-yl)pent-2-yn-1-on

=
~ \ G\l \r/
N7 HN ol
l\/ N \©\ N™ 77N ©
|
N A N“TN
H
Hop chét néu & d& muc ndy (7,5 mg, hiéu sut: 28,9%) duoc didu ché theo cing cach nhu
trong vi du 138, ngoai trlr vic st dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 4,6-diclo-
1H-pyrazolo[3,4-d]pyrimidin, zer¢-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl
(3S,4R)-3-amino-4-flopiperidin-1 -carboxylat, 4-(4-metylpiperazin-1 -yD)anilin thay vi 1-etyl-1H-
pyrazol-4-amin, va axit pent-2-ynoic thay vi axit 2-xyanoaxetic trong vi du 138.
'H NMR (500MHz, CDsOD) & 7,60-7,50(m, 2H), 6,97-6,90(m, 2H), 6,80-6,70(m, 1H),

4.40-3 80(m, 4H), 3,60-3,40(m, 1H), 3,20-3,10(m, 4H), 2,70-2,60(m, 4H), 2.30(s, 3H), 2.12-
1,45(m, 6H), 1,25-0,80(m, 3H)
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Vi du 143: Piéu ché (R)-1-(3-((5—clo-2—((4-(4-metylpiperazin—1-y1)pheny1)amin0)-7H—
pyrolo[2,3—d]pyrimidin—4—yl)amino)piperidin—1-y1)but—2—yn—1-on

SN /

Hop chét néu & d& muc nay (6,2 mg, hiéu suit: 24,3%) duoc didu ché theo cuing cach nhu
trong vi du 138, ngoai trlr vige st dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 4,6-diclo-
1H-pyrazolo[3,4-d]pyrimidin, ter¢-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl
(38,4R)-3-amino-4-flopiperidin-1-carboxylat, 4-(4-metylpiperazin-1-yl)anilin thay vi 1-etyl-1H-
pyrazol-4-amin, va axit but-2-ynoic thay vi axit 2-xyanoaxetic trong vi du 138.

IH NMR (500MHz, CDs0D) 8 7,60-7,50(m, 2H), 7,00-6,90(m, 2H), 6,78-6,70(m, 1H),
4,40-3,70(m, 4H), 3,60-3,40(m, 1H), 3,20-3,10(m, 4H), 2,70-2,60(m, 4H), 2,37(s, 3H), 2,15-
1,55(m, 7H)

Vi du 144: DPidu ché  (R)}1-G-((6-((142.2,2-trifloetyl)-1H-pyrazol-4-yljamino)-1H-
pyrazolo[3,4-d]pyrimidin-4-y1) amino)piperidin-1-yl)prop-2-en-1-on

HN\‘G\I \I'A
Nl)TN ©
HN)\N/ u
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Hop chét néu & d& muc ndy (5,3 mg, hiéu suit: 24,5%) duoc didu ché theo cting cach nhur
trong vi du 30, ngoai trir viéc 1-(2,2,2-trifloetyl)-1H-pyrazol-4-amin duoc sir dung thay vi 4-(4-
metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD30D) & 8,20-8,01 (m, 1H), 7,92 (s, 1H), 7,69-7,60 (m, 1H), 6,86-
6,80 (m, 1H), 6,28-6,07 (m, 1H), 5,80-5,51 (m, 1H), 4,27-4,02 (m, 4H), 3,50-3,16 (m, 1H), 2,67-
2,15 (m, 2H), 1,97-1,92 (m, 1H), 1,79-1,72 (m,1 H), 1,61-1,60 (m, 1H), 1,31-1,27 (m, 1H)
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Vi du 145: Didu ché (R)-1-3-((6<((1-(2~(dietylamino)etyl)-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—él-yl)amino)piperidin— 1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (4,9 mg, hiéu suét: 21,7%) duoc didu ché theo cting cach nhu
trong vi du 30, ngoai trr viéc 1-(2-(dietylamino)etyl)-1H-pyrazol-4-amin dugc str dung thay vi
4-(4-metylpiperazin-1-yl)anilin trong vi du 30.

'H NMR (500MHz, CD30D) 8 8,03-7,99(m, 2H), 7,61-7,60(m, 1H), 6,85-6,58(m, 1H),
6,26-6,07(m, 1H), 5,79-5,54(m, 1H), 4,25-4,20(m, 3H), 4,08-4,05(m, 2H), 3,27-3,17(m, 1H),
3,06-2,99(m, 2H), 2,72-2,66(m, 4H), 2,20-2,15(m, 2H), 2,03-1,95(m, 1H), 1,80-1,66(m,2H),
1,10(t, 6H)

Vi du 146: Didu ché (R)-1-(3-((6-(isoxazol-4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on

Hop chit néu & dé muc nay (7,1 mg, hi¢u suét: 39,9%) dugc diéu ché theo cting cach nhu
trong vi du 30, ngoai trr vi€c isoxazol-4-amin duoc st dung thay vi 4-(4-metylpiperazin-1-

yl)anilin.
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IH NMR (500MHz, CD;0D) 8 9,07(s, 1H), 8,51-8,50(m, 1H), 7,94-7,92(m, 1H), 6,85-
6.55(m, 1H), 6,27-6,09(m, 1), 5,79-5,56(m, 1H), 4,27-4,04(m, 3H), 3,48-3,20(m, 2H), 2.20-
2,16(m, 2H), 1,80-1,61(m, 2H)

Vi du 147: Didu ché (R)-1-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

oV % \ﬂ/%
N™ Y7\ ©
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Bude 1: Didu ché 3.4,6-triclo-1H-pyrazolo [3,4-d]pyrimidin

4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (2,5 g, 13,3 mmol) va N-closuxinimit (2,7 g, 19,9
mmol) dugc hoa tan trong N, N-dimetylformamit (30,0 mL), va sau dé duoc khuéy & nhiét do
trong phong trong 24 giv. Lop hitu co dugce phéan tach, duge xtt ly bing magie sulfat, dugc loc,
va sau d6 dugc cd dudi dp suét giam. C3n dugc phén tach bang séc ky cot dé thu dugc hop chat
néu & d& muc nay (1,6 g, hiéu suét: 56,0%).

Bude 2: Didu ché 3 4,6-triclo- 1-((2-(trimetylsilyT)etoxy)metyl)-1H-pyrazolo[3,4-d|pyrimidin

3,4,6—triclo-1H-pyrazolo[3,4-d]pyrimidin(l 3 g, 5,8 mmol) duoc hoa tan trong N,N-
dimetylformamit (10,0 mL), natri hydrua (207,1 mg, 8,6 duong luong) dugc bd sung va sau d6
duoc khudy trong 30 pht. Hon hop phén tmg nay duoc b sung (2-(clometoxy)etyl)trimetylsilan
(840,0 L, 5,8 mmol), sau d6 phén ing o nhiét do trong phong trong 3 gid, nude duoc bd sung
vao va duogc chiét biang etyl axetat. Lop hitu co da phan tach duoc 1am kho trén magie sulfat khan
va sau d6 duoc c¢d dudi ap suét giam. Cin thu dugc dugc phan tach bang sic ky cot dé thu dugc

hop chét néu & dé muc nay (1,6 g, hiéu suét: 81,0%).
'H NMR (500MHz, CDCl) § 5,69(s, 2H), 3,66(t, 2H), 0,92(t, 2H), -0,05(s, 9H)

Budc 3: Didu ché tert-butyl (R)-3-((3,6-diclo-1 -((2~(trimetylsilyl)etoxy)metyl)- 1H-pyrazolo[3,4-
d]pyrimidin—4-y1)oxy)piperidin—1-carboxylat
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Tert-butyl (R)-3-hydroxypiperidin-1-carboxylat (800,0 mg, 2,26 mmol) dugc hoa tan
trong tetrahydrofuran(10,0 mL) va sau d6 dugc lam lanh dén nhiét do 0°C trong bé d4. Natri
hydrua (303,2 mg, 4,52 mmol) dugc b6 sung vao hdn hop phan tmg va sau do dugce khudy trong
30 phut. Sau do, 3,4,6-triclo- 1-((2-(trimetylsily1)etoxy)metyl)-lH-pyrazolo[3,4-d]pyrimidin (1,3
g, 2,0 duong lugng) duoc bd sung va sau d6 dugc khudy trong 2 gid, nude duge bd sung vao va
duoc chiét bang etyl axetat. Lop hitu co da phéan tich duge 1am kho trén magie sulfat khan va
sau d6 duoe cd dudi ap sudt gidm. Cén thu duoc duge phén tach bang séc ky cot dé thu dugc hop
chét néu & dé muc nay (1,3 g, hi€u suét: 67,7%).

'H NMR (500MHz, CDCls) § 5,64(s, 2H), 5,47-5,35(m, 1H), 4,02-4,00(m, 1H), 3,77-
3,74(m, 2H), 3,64(t, 2H), 3,51-3,40(m, 1H), 3,21(s, 1H), 2,02-1,98(m, 2H), 1,61(s, 1H), 1,44-
1,21(m, 10H), 0,92(t, 2H), -0,05(s, 9H)

Buéc 4: Didu ché tert-butyl (R)-3-((3-clo-6-((1-etyl-1H—pyrazol—4-y1)amino)—1-((2—
(trimetylsilyl)etoxy)metyl)- 1H-pyrazolo[3,4-d] pyrimidin-4-yl)oxy)piperidin- 1-carboxylat

Sau khi fert-butyl (R)-3-((3,6-diclo-1—((2-(trimetylsilyl)etoxy)metyl)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-carboxylat (250,0 mg, 0,48 mmol) dugc hoa tan trong fert-
butanol (3,0 mL), 1-etyl-1H-pyrazol-4-amin (64 mg, 0,53 mmol),
tris(dibenzylidenaxeton)dipaladi (44,9 mg, 0,024 mmol), 2-dixyclohexylphosphino-2',4",6'-
triisopropylbiphenyl (23,8 mg, 0,048 mmol), va kali cacbonat (135,4 mg, 0,96 mmol) dugc bd
sung vao d6 va sau d6 dugc phan img ¢ nhiét do 110°C trong 12 gid, nude duoc bd sung vao va
duogc chibt bing etyl axetat. Lép hiru co da phén tach duoc 1am kho trén magie sulfat khan va
sau do duogc co dudi ap suét giam. Cn thu dugc dugc phén tch bang sic ky cot dé thu dugc hop
chat néu & d& muc nay (182,0 mg, hiéu suat: 62,5%).

'H NMR (500MHz, CDCl3) § 7,54(s, 1H), 7,30-7,06(m, 1H), 5,54(s, 1H), 5,21(s, 1H),
4,17-4,12(m, 2H), 3,98-3,68(m 2H), 3,64(t, 2H), 3,46-3,45(m, 1H), 3,21-3,20(m, 1H), 2,12-
1,96(m, 3H), 1,60-1,22(m, 13H), 0,92(t, 2H), -0,05(s, 9H)

Bude 5: Didu ché rert-butyl (R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1 -carboxylat

Sau khi fert-butyl (R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1-((2-
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(trimetylsilyl)etoxy)metyl)- 1H-pyrazolo[3,4-d]pyrimidin-4-yl)oxy)piperidin-1 -carboxylat

(182,0 mg, 0,30 mmol) dugc hoa tan trong tetrahydrofuran (2,0 mL), tetrabutylamoni florua (2,0
mL, lugng du) dugc b sung vao d6 va sau d6 dugc khudy trong 20 gid. Sau d6 nude duge b
sung va dugc chiét bang etyl axetat. Lép hiru co da phén tach dugc lam kho trén magie sulfat
khan va sau d6 dugc co dudi ap suét giam. Cin thu dugc duge phan tch béng sic ky cot dé thu

duge hop chat néu & dé muc nay (126,0 mg, hiéu suét: 87,5%).

'H NMR (500MHz, CDCls) 8 7,56 (s, 1H), 7,29-7,05(m, 1H), 5,19(s, 1H), 3,95-3,65(m
2H), 3,64(t, 2H), 3,46-3,45(m, 1H), 3,23-3,20(m, 1H), 2,10-1,94(m, 3H), 1,59-1,20(m, 13H)

Budc 6: Didu ché (R)-3-clo-N-(1-etyl- 1H—pyrazo1-4-y1)—4-(piperidin—3-yloxy)-lH-pyrazolo[3 A-
d]pyrimidin-6-amin hydroclorua

Tert-butyl (R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-carboxylat (126,0 mg, 0,27 mmol) dugc hoa tan trong 1,4
dioxan (0,5 mL), sau do bd sung HCI 4N trong dioxan (3,0 mL, luong du). Hon hop sau d6 duge
khudy & nhiét do trong phong trong 2 gio. San pham phan tmg duoc o dé thu dugc hop chitnéu
& dé muc nay (98,1 mg, hiéu suat: 100%).

IH NMR (500MHz, CDCL) & 7,58 (s, 1H), 7,25-7,06(m, 1H), 5,24(s, 1H), 3,94-3,64(m,
SH), 3,50-3,45(m, 1H), 3,25-3,20(m, 1H), 2,12-1,96(m, 3H), 1,60-1,22(m, 4H)

Budc 7: Didu ché (R)-1-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

Sau khi (R)—3-clo-N—(l-etyl-1H—pyrazo1—4-yl)-4-(piperidin—3-yloxy)- 1H-pyrazolo[3,4-
dJpyrimidin-6-amin hydroclorua (30,0 mg, 0,07 mmol) dugc hoa tan trong THEF: 2O = 3:1
(1,0/0,3 mL), natri bicacbonat (20,7 mg, 0,22 mmol) dugc bd sung vao d6 ¢ nhiét do -20°C va
sau d6 duoc khqu trong 30 phut. Acryloyl clorua (8,0 pL, 0,8 mmol) dugc bd sung vao hdn hop
phén tng, sau do khuéy & nhiét d6 -20°C trong 1 gio, nudc dugc bd sung vao va dugc chiét bang
etyl axetat. LLép hitu co da phéan tich duge lam khd trén magie sulfat khan va sau d6 dugc ¢6 dudi
ap suét giam. Cin thu duoc duge phén tach bing sic ky cot dé thu duogc hop chit néu & d& muc

nay (4,9 mg, hiéu suét: 15,3%).

IETNMR (500MHz, CDsOD) & 8,05(s, 1H), 7,62(s, 1H), 6,85-6,55(m, 1H), 6,17-6,04(m.
1H), 6,01-5,72(m, 1H), 5.61-5,44(m, 2H), 4,30-4,28(m, 1H), 4,17-4,13(m,2H), 3,75-3,68(m,
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2H), 2,09-2,01(m, 3H), 1,67-1,65(m, 1H), 1,47-1,44(m, 3H)

Vi du 148: Diéu ché (R)-4-((1-acryloylpiperidin—3-yl)oxy)-2-((1-xyclopropyl-1H—pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril

Hop chét néu & d& muc nay (7,8 mg, hiéu sut: 37,5%) duoc diéu ché theo cting c4ch nhu
trong vi du 147, ngoai trlr viéc sit dung 1-xyclopropyl-1H-pyrazol-4-amin thay vi 1-etyl-1H-
pyrazol-4-amin, va 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril thay vi 3,4,6-triclo-1H-
pyrazolo[3,4-d]pyrimidin trong vi du 147.

'H NMR (500MHz, CD;0D) § 8,02-8,01(m, 1H), 7,58-7,55(m, 1H), 6,80-6,40(m, 1H),
6,13-5,92(m, 1H), 5,72-5,36(m, 2H), 4,70-4,10(m, 2H), 3,73-3,57(m, 3H), 2,13-2,07(m, 3H),
1,66-1,65(m, 1H), 1,09-1,01(m, 4H)

Vi du 149: Diéu ché (R)-4-((1-acryloylpiperidin—S-yl)oxy)-2—((1-(2,2-diﬂoetyl)-1H—pyrazol—4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril

Hop chitnéu & dé muc nay (9,0 mg, hiéu suét: 40,5%) dugc diéu ché theo cling cach nhur
trong vi du 147, ngoai trir viéc st dung 1-(2,2-difloetyl)-1H-pyrazol-4-amin thay vi 1-etyl-1H-
pyrazol-4-amin trong vi du 147, va 2,4-diclo—7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril thay vi
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3 4 6-triclo-1H-pyrazolo[3,4-d]pyrimidin trong budc 2.

'H NMR (500MHz, CD30D) § 8,06(s, 1H), 7,67-7,58(m, 2H), 6,80-6,39(m, 1H), 6,14-
6,11(m, 1H), 5,94-5,40(m, 1H), 5,37-5,35(m, 1H), 4,53-4,47(m, 2H), 4,23-4,17(m, 1H), 3,78-
3,55(m, 2H), 3,30-3,23(m,2H), 2,11-2,00(m, 3H), 1,65-1,64(m, 1H)

Vi du 150: Diéu ché (R)-4-((1-acryloylpiperidin—3-yl)oxy)—2-((1-etyl—1H—pyrazol-4-yl)amino)-
7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril

CN
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Hop chétnéu & dé muc nay (4,3 mg, hiéu suét: 21,1%) dugc diéu ché theo cting cach nhur
trong vi du 147, ngoai trlr vigc st dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-cacbonitril thay
i 3,4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin trong vi du 147.

'H NMR (500MHz, CD3;0D) § 7,98(s, 1H), 7,60-7,57(m, 2H), 6,81-6,41(m, 1H), 6,13~
5,92(m, 1H), 5,72-5,39(m, 2H), 4,25-4,09(m, 4H), 3,85-3,55(m, 3H), 2,20-2,00(m, 3H), 1,66-
1,65(m, 1H), 1,46-1,44(m, 3H)

Vi dy 151: Diéu ché (R)-1-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

Hop chét néu & dé muc nay (5,9 mg, hiéu suét: 30,9%) duoc diéu ché theo cling cach nhu
trong vi du 147, ngoai trlr vic sir dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-triclo-
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1H-pyrazolo[3,4-d]pyrimidin trong vi du 147.

I NMR (500MHz, CD;0D) 6 7,98-7,96(m, 1H), 7,57-7,55(m, 1H), 6,84-6,50(m, 2H),
6.25-6,05(m, 2H), 5,70-5,47(m, 2H), 4,16-4,12(m, 4H), 3,77-3,59(m ,2H), 2,03-1,92(m, 3H),
1,66-1,64(m, 1H), 1,47-1,44(m,3H)

Vi du 152: Didu ché (R)-1-(3-((2-((4-morpholinophenyl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)oxy)piperidin-1-yl)prop-2-en-1-on

Hop chétnéu & dé muc nay (7,2 mg, hiéu suét: 32,3%) duoc diéu ché theo cling cach nhu
trong vi du 147, ngoai trir vi¢c sit dung 4-morpholinoanilin thay vi 1-etyl- 1H-pyrazol-4-amin, va
2.4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3.4,6-triclo-1H-pyrazolo|3,4-d]pyrimidin trong vi
du 147.

'H NMR (500MHz, CD30D) & 7,57-7,55(m, 2H), 6,93-6,91(m, 2H), 6,84-6,83(m, 1H),
6,26-6,03(m, 2H), 6,00-5,75(m, 1H), 5,61-5,44(m, 1H), 5,35-5,34(m, 1H), 4,08-4,05(m, 2H),
3,83-3,81(m, 4H), 3,75-3,72(m, 2H), 3,05-3,04(m, 4H), 2,07-1,94(m, 3H), 1,70-1,60(m, 1H)

Vi du 153: Didu ché (R)-1-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo [3,4-d]pyrimidin-4-yl)oxy)piperidin-1 -yl)prop-2-en-1-on
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Hop chitnéu & @& muc nay (7,5 mg, hiéu sudt: 35,2%) duge diéu ché theo cling cach nhur
trong vi du 147, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc st dung thay vi 1-etyl-
1H-pyrazol-4-amin trong vi du 147.

'H NMR (500MHz, CD;0D) & 8,01(s, 1H), 7,58-7,57(m, 1H), 7,80-7,50(m, 1H), 6,17-
6,01(m, 2H), 5,74-5,58(m, 1H), 4,32-4,29(m, 2H), 3,69-3,58(m, 3H), 2,07-1,99(m, 3H), 1,66-
1,64(m, 1H), 1,09-1,00(m, 4H)

Vi du 154: Piéu ché (R,E)—2—(3—((3-clo-6-((1-xyclopropyl—1H-pyrazol-4-yl)amin0)—1H—
pyrazolo[3 A-d]pyrimidin-4-yl)oxy)piperidin- 1-cacbonyl)-3-xyclopropylacrylonitril

ﬁﬁM

/I
N-N

Bude 1: Didu ché (R)-3-clo-N~(1-xyclopropyl-1H-pyrazol-4-yl)-4-(piperidin-3-yloxy)-1H-
pyrazolo[3,4-d]pyrimidin-6-amin hydroclorua

Hop chit néu & dé muc nay (102,5 mg, hiéu sudit: 45,8%) duoc didu ché theo ciing cach
nhu trong vi du 147, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc st dung thay vi 1-
etyl-1H-pyrazol-4-amin trong vi du 147.

IH NMR (500MHz, CD;0D) 3 8,25(s, 1H), 7,88(s, 1H), 5,61(s, 1H), 3,73-3,71(m, 2HD),
3.68-3.58(m, 1H), 3,52-3,49(m, 2H), 3,24-3,18(m, 1H), 2,26-2,19(m, 1H), 1,96-1,93(m, 1H),
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1,19-1,13(m, 4H)

Bude 2: Didu ché (R)-1-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3.4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

Sau  khi (R)—3-010-N-(I-Xyclopropyl-1H-pyrazo1—4—y1)—4-(piperidin—3-yloxy)—1H—
pyrazolo[3,4-d]pyrimidin—6—amin hydroclorua (85,3 mg, 0,24 mmol), va axit 2-xyanoxetic (20,0
mg, 0,24 mmol) dugc hoa tan ftrong N,N—dimetylforrnamif 2,0 mL), 1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo [4,5-b] pyridin 3-oxit hexaflophosphat (112,2 mg,
0,36 mmol) duoc bd sung vao do. Hon hop phan tng dugc khudy & nhiét do trong phong trong
24 giv, va sau d6 16p hitu co duge phén tach, dugc xtr ly bé‘mg magie sulfat, duoc loc va sau do
duoc co dudi ap sudt gidm. Can duoc phéan tach bang séc ky cot & thu duoc hop chit néu & e

muc nay (72,0 mg, hi€u suét 65,5%).

'H NMR (500MHz, CD30D) § 8,21(s, 1H), 7,84(s, 1H), 5,60(s, 1H), 3,73-3,71(m, 2H),
3,68-3,58(m, 1H), 3,51-3,48(m, 2H), 3,31(s, 2H), 3,23-3,15(m, 1H), 2,24-2,18(m, 1H), 1,94-
1,90(m, 1H), 1,15-1,10(m 4H)

Buée 3: Didu ché (RE)-2-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)oxy)piperidin— 1-cacbonyl)-3-xyclopropylacrylonitril

Sau khi (R)—1-(3-((3-010—6-((l-xyclopropyl-1H—pyrazol-4-yl)amino)—1H—pyrazolo[3,4-
d]pyrimidin—4—yl)oxy)piperidin—1—yl)pr0p-2-en—1—0n (50,0 mg, 0,12 mmol) dugc hoa tan trong
metanol, piperidin (23,0 pL, 0,23 mmol) va xyclopropancarbaldehyt (13,2 uL, 0,18 mmol) dugc
bd sung vao do. Sau khi khudy & nhiét do trong phong trong 5 gid, 16p hiru co duoc phan tach,
duoc xtt Iy bing magie sulfat, dugc loc, va sau do dugc c6 dudi ap suat giam. Can dugc phan
tach bang sic ky cot dé thu duoc hop chét néu & d& muc nay (9,6 mg , hiéu suét 33,2%).

'H NMR (500MHz, CD;0D) & 8,07(s, 1H), 7,60(s, 1H), 6,27-6,24(m, 1H), 5,48(s, 1H),
4,57(s, 2H), 3,61-3,51(m, 2H), 2,12-2,01(m, 3H), 1,76-1,70(m, 3H), 1,13-1,03(m, 6H), 0,99-
0,89(m, 3H)

Vi du 155: Diéu ché (R,E)-2—(3—((3-010-6-((1-etyl—1H—pyrazol—4-y1)amino)-1H—pyrazolo[3,4-
Ipyrimidin-4-yl)oxy)piperidin- 1-cacbonyl)-3-xyclopropylacrylonitril
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Hop chét néu & dé muc nay (11,2 mg, hiéu sudt: 46,3%) dugc didu ché theo cuing cach
nhu trong vi du 154, ngoai trr viéc 1-etyl-1H-pyrazol-4-amin dugc st dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 154.

'H NMR (500MHz, CD;0D) 8 8,03(s, 1H), 7,62(s, 1H), 6,27-6,25(m, 1H), 5,49(s, 1H),
4,63-4,41(m, 2H), 3,65-3,45(m, 2H), 2,13-2,03(m, 4H), 1,69-1,59 (m, 3H), 1,32(s, 3H), 1,13-
0,89(m, 4H)

Vi du 156: Diéu ché (R,E)-4-((1-(Z-Xyano-4—metylpent-2-enoyl)piperidin—3-yl)oxy)-Z-((1-ety1—
1H—pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril

@M
% N

N-N
e

Hop chit néu & dé muc nay (4,5 mg, hiéu suét: 15,3%) dugc didu ché theo cliing cach nhu
trong vi du 154, ngoai trir viéc st dung (R)-4—(('1-(2—xyan0axetyl)piperidin—3-yl)oxy)-2-((1-etyl—
1H—pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin—5 ~cacbonitril thay vi (R,E)-2-(3-((3-clo-6-
((1-xyclopropyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3 /A-d]pyrimidin-4-yl)oxy)piperidin-1-
cacbonyl)-3-xyclopropylacrylonitril, va isobutyraldehyt thay vi xyclopropancarbaldehyt trong vi
du 154.

'H NMR (500MHz, CD30D) 8 7,97(s, 1H), 7,62-7,61(m, 2H), 6,92-6,52(m, 1H), 5,51(s,
1H), 4,50-3,90(m, 4H), 3,63-3,54(m, 1H), 3,02-2,81(m 1H), 2,55-2,03(m, 4H), 1,72-1,71(m,
1H), 1,45(t, 3H), 1,16-1,15(m, 3H), 0,89-0,88(m, 3H)
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Vidu 157: Diéu ché (R,E)-4-((1 -(2-xyano-3-xyclopropylacryloyl)piperidin-3 -yl)oxy)-2-((1-etyl-
1H—pyrazol—4-yl)am'mo)-7H—pyrolo[2,3-d]pyrimidin—S-cacbonitril
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Hop chét néu & dé muc nay (5,3 mg, hiéu suét: 16,8%) duoc didu ché theo cting cach nhur
trong vi du 154, ngoai trir vi€c (R)—4-((1-(2-Xyan0axetyl)piperidin-3-yl)oxy)-2—((1-etyl-lH-
pyrazo1—4-y1)amino)—7H—pyrolo[2,3-d]pyrimidin—S-cacbonitril duoc str dung thay vi (R,E)-2-(3-
((3-clo-6~((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3 ,A-d]pyrimidin-4-
yl)oxy)piperidin—1-cacbonyl)-3-xyclopropylacrylonitril trong vi du 154.

'H NMR (500MHz, CD30D) § 7,98(s, 1H), 7,60-7.59(m, 2H), 6,69-6,22(m, 1H), 5,49-
5,45(m, 1H), 4,56-4,44(m, 1H), 4,37-4,00(m, 3H), 3,51-3,00(m, 2H), 2,15-2,13(m, 3H), 1,33-
1,32(m, 1H), 1,50-1,54(m, 3H), 1,01-0,89(m, 5H)

Vi du 158: Diéu ché (R,E)-Z-(3-((3-clo-6-((1—xyolopropyl-1H—pyrazol-4-y1)amino)—1H—
pyrazolo[3,4-d]pyrimidin-4-yl)oxy)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril

%w

4N -N

Hop chét néu & dé muc nay (11,8 mg, hiéu suét: 47,4%) dugc diéu ché theo cling cach
nhu trong vi du 154, ngoai trix viéc isobutyraldehyt duoc sir dung thay vi xyclopropancarbaldehyt
trong vi du 154.

IH NMR (500MHz, CD3;0D) 6 8,07(s, 1H), 7,58-7,57(m, 1H), 6,80-6,60(m, 1H), 5,54(s,
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110), 4,38-3,90(m, 2H), 3,61-3,45(m, 3H), 3,02-2,60(m, 1H), 2,13-2,03(m, 31D, 1,73-1.72(m,
1H), 1,15-1,13(m, 4H), 1,07-1,04(m, 6H)

Vi du 159: Pidu ché (1-(3R,4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3 4-
d]pyrimidin-4-yl)(metyl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on

Budc 1: Didu ché 3.4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin

4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (1,0 g, 5,3 mmol), va N-closuxinimit (1,0 g, 7,9
mmol) dugc hoa tan trong N,N-dimetylformamit (15,0 mL), va sau d6 duoc khudy & nhiét do
trong phong trong 8 gio. Nudc tinh khiét dugc bd sung cho dén khi tinh thé duoc tao ra va sau
d6 duoc khudy trong 10 phat. Sau d6, nude tinh khiét dugc bd sung cho dén khi thé hién luong
16n tinh thé, sau d6 loc trong khi rira béng nude tinh khiét. Chét ran da loc duge hoa tan trong
lugng du etyl axetat va diclometan, dwoc xir Iy bing natri sulfat, dugc ria bang etyl axetat va
duoc loc. Lép hitu co duge ¢d dudi ap suét giam dé thu dugc hop chét néu & dé muc nay (1,1 g,

hiéu suét: 93,4%).

Buge 2: Didu ché N-=((3RA4R)-1-benzyl-4-metylpiperidin-3-yl)-3.6-diclo-N-metyl-1H-
pyrazolo[3,4-d]pyrimidin-4-amin

Sau khi (3R,4R)-1—benzyl-N,4—dimetylpiperidin—3-amin dihydroclorua (195,5 mg, 0,6
mmol) dugc hoa tan trong etanol (5,0 ml), N,N-diisopropyletheylamin (3 50,8 uL, 2,0 mmol)
duoc bd sung timg giot vao do, va hdn hop duge khudy & nhiét do trong phong trong 10 phut.
3 4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin (50,0 mg, 0.4 mmol) dugc bd sung, nhiét do duoc tang
lén dén 100°C va khudy dugc thyc hién tiép trong 2 gio. Sau do, dung dich dugc loc dudi dp suét
giam, va can thu duge dugc phén tach bang sdc ky cot & thu duoc hop chit néu & dé muc nay

45.1 me , hidu suét: 24,9%).
(45,1 mg , hi€ ,9%)

IH NMR (500MHz, CDsOD) 3 7,32-7,21(m, SH), 5,11-5,07(m, 1H), 3,69(s, 3H), 3,52-
3.48(m, 2), 2,98-2,70(m, 2H), 2,62-2,59(m, 1H), 2,25-2,14(m, 2H), 1,73-1,72(m, 2H), 0,95-
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0,94(d, J=5 Hz, 3H)

Budc 3: Didu ché N4-((3R,4R)-1-benzyl-4-metylpiperidin-3-yl)-3-clo-N6-(1-ctyl-1H-pyrazol-
4-yl)—N4-metyl—1H—pyrazolo[3,4-d]pyrimidin—4,6-diamin

N-((3R,4R)-1-benzyl-4-metylpiperidin-3-y1)-3 ,6-diclo-N-metyl-1H-pyrazolo[3,4-
d]pyrimidin-4-amin(54,5 mg, 0,1 mmol) va 1-etyl-1H-pyrazol-4-amin(11,5 mg, 0,1 mmol) dugc
hoa tan trong 2-butanol(2,0 mL). Axit trifloaxetic (9,5 uL, 0,1 mmol) duge b sung vao hdn hop
phén ting, sau d6 phan tmg ¢ nhiét d 190°C trong 15 gid, vasau do chit phan tmg dugc co. Hon
hop phéan tng dugc trung hoa bang c4ch bd sung dung dich amoniac 7N dugc hoa tan trong
metanol, va cin dugc phan tach b%mg sic ky cot dé thu duoc hop chét néu & dé muc nay (10,4

mg, hiéu sudt: 16,1%).

'H NMR (500MHz, CD3;0D) § 7.91(s, 1H), 7,57(s, 1H), 7.35-7,21(m, 5H), 5,04-5,01(m,
1H), 4,16-4,11(m, 2H), 3,63(s, 3H), 3,54-3,50(m, 2H), 3,01-2,77(m, 2H), 2,68-2,59(m, 1H),
2.28-2,12(m, 2H), 1,76-1,74(m, 2H), 1,47-1,42(m, 3H), 0,95-0,94(d, J= 5 Hz, 3H)

Bude 4: Didu ché 3-clo-N6-(1-etyl-1H-pyrazol-4-yl)-N4-metyl-N4-((3R 4R )-4-metylpiperidin-
3-yl)-1H—pyrazolo[3,4—d]pyrimidin—4,6-diamin

N4-((3R,4R)-1-benzyl-4—mety1piperidin—3-yl)-3-clo—N6-(l-etyl-1H-pyrazol-4-yl)—N4-
metyl—1H-pyrazolo[3,4-d]pyrimidin—4,6—diamin (10,4 mg, 0,02 mmol) dugc hoa tan trong
metanol(1,0 mL), Pd/C (3,0 mg) dugc bd sung vao va khi Ho duoc b sung vao. Hon hop phan
ung dugc khudy ¢ nhiét dj trong phong trong 3 gio' va duoc loc qua xelit. Dich loc dugc ¢d dé
thu duogc hop chét néu & dé muc nay (9,0 mg, hiéu suat 100%).

'H NMR (500MHz, CD30D) 8 7,91(s, 1H), 7,57(s, 1H), 5,04-5,01(m, 1H), 4,49-4,41(m,
2H), 3,54(s, 3H), 3,12-2,72(m, 2H), 2,68-2,59(m, 1H), 2,20-2,01(m, 2H), 1,60-1,58(m, 2H),
1,48-1,43(m, 3H), 0,90-0,89 (d, /=5 Hz, 3H)

Bude 5: Didu ché 1-(3RAR)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3.4-d]
pyrimidin-4-y1)(metyl)amino)-4-metylpip eridin-1-yl)prop-2-en-1-on

3-clo-N6-(1-etyl- 1H—pyrazol—4-y1)-N4-metyl—N4-((3R,4R)—4—mety1piperidin—3-yl)- 1H-
pyrazolo[3,4-d]pyrimidin-4,6-diamin (9,0 mg, 0,02 mmol) dugc hoa tan trong dung dich cua
tetrahydrofuran: HoO dugc trdn v6i ty 18 3:1 (1,0 mL), natri bicacbonat (5,8 mg, 0,07 mmol)
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duoc bd sung vao d6 ¢ nhiét do 0°C va sau do dugce khudy trong 10 phut. Acryloyl clorua (1,9
uL, 0,02 mmol) dugc bd sung timg giot tlr tir vao hén hop phan tng, va sau do dugce khudy &
nhiét d 0°C trong 10 phit. Lép hitu co duge phén tich, duoce xit Iy bang magie sulfat, duoc loc,
va sau d6 duoc cd dudi ap suat gidm. Can duoc phan tach bang sic ky cot @8 thu duoc hop chat
néu & dé muc nay (4,7 mg, hi€u Sut: 45,9%).

'H NMR (500MHz, CD;0D) 8 7,91(s, 1H), 7,57(s, 1H), 6,88-6,7 8(m, 1H), 6,24-6,20(m,
1H), 5,78-5,71(m, 1H), 4,99-4,92(m, 1H), 4,24-421(m, 1H), 4,16-4,11(m, 2H), 3,92-3,87(m,
1H), 3,60-3,56(m, 1H), 3,37(s, 3H), 2,44-2,42(m, 1H), 2,20-2,19(m, 1H), 1,81-1,78(m, 2H),
1,46-1,44(m, 3H), 1,07-1,06(d, J= 5 Hz, 3H)

Vi du 160: Pidu ché (E)-2-((3S.AR)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)—4-ﬂopiperidin—1-cacbonyl)—4-metylpent—2-emitn'1

F"~O cN
( HN\ ' C|N N
N W

NN R
Budc 1: Didu ché 3 4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin

4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin (10,0 g, 53,0 mmol) va N-closuxinimit (10,6 g,
79,4 mmol) dugc hoa tan trong N.N-dimetylformamit (100,0 mL) va sau doé dugc khuéy O nhiét
do trong phong trong 24 gio. Lép hitu co' duge phéan tach, dugc xir 1y bang magie sulfat, duoc
loc, va sau d6 duoc cd dudi ap suét giam. Can dugc phén tich bang séc ky cot dé thu dugc hop
chat néu & d& muc nay (6,6 g, hidu suat: 56,0%).

'H NMR (500MHz, DMSO-ds) & 13,07(s, 1H), 7.94(s, 1H)
Budc 2: Didu ché fert-butyl (3S,4R)-3-((3,6-diclo-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)-4-
flopiperidin-1-carboxylat

Sau khi 3,4,6-triclo-1H-pyrazolo[3,4-d]pyrimidin (700,0 mg, 3,0 mmol) dugc hoa tan
trong etanol (100 mL), N,N-diisopropyletylamin (783,6 uL, 4.6 mmol) va fert-butyl (3S,4R)-3-
amino-4-flopiperidin-1-carboxylat (981,8 mg, 4,6 mmol) dugc bd sung vao do. Hon hop phan

ung dugc khudy & nhiét do 110°C trong 12 gi0, va sau d6 16p hitu co dugce phan tach, duge xur
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Iy bang magie sulfat, duoc loc, va sau d6 dugc co dudi 4p suat giam. Can duoc phan tich bing

sic ky cot dé thu duoc hop chét néu & dé muc nay (700,0 mg, hiéu suét: 57,7%).

I NMR (500MHz, CDs0D) & 5,10-5,00(m, 1H), 4,58-4,50(m, 1H), 3,85-3,80(m, 1H),
3,26-3,16(m, 3H), 2,10-1,89(m, 2H), 1,46(s, 9H)

Busc 3: Didu ché (3S4R)-3-(3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-carboxylat

(3S,4R)-3-((3,6-diclo-1H-pyrazolo[3 /A-d]pyrimidin-4-yl)amino)-4-flopiperidin-1-
carboxylat (300,0 mg, 0,8 mmol) va 1-etyl-1H-pyrazol-4-amin (63,2 mg, 0,6 mmol) dugc hoa
tan trong 2-butanol (6,0 mL). Axit trifloaxetic (52,4 pL, 0,6 mmol) dugc bd sung vao hon hop
phén tmg, sau d6 phan img ¢ nhi¢t o 120°C trong 5 gid, va sau d6 dung mdi duge cd. Hon hop
phéan tmg dugc trung hoa bing cach b sung dung dich amoniac 7N dugc hoa tan trong metanol,
va cin dugc phan tach bing sic ky cot dé thu duoc hop chét néu & d& muc nay (99,6 mg, hiéu
suét: 36,8%).

'H NMR (500MHz, CD;0D) 8 7,97(s, 1H) 7,56(s, 1H), 5,10-5,00(m, 1H), 4,55-4,35(m,
1H), 4,16-4,09(m, 2H), 3,90-3,50(m, 2H), 3,16-2,95(m, 1H), 2,20-1,85(m, 3H), 1,46-1,22(m,
12H)

Budc 4: Pidu ché 3-clo-N6-(1-etyl-1H-pyrazol-4-yl)-N4-((3 S,4R)-4-flopiperidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-4,6-diamin hydroclorua

Dung dich axit clohydric 6N (4,0 mL, luong du) dugc hoa tan trong metanol dugc bd
sung vao (3S,4R)—3-(3-clo-6-((1-etyl—1H—pyrazol—4-y1)amino)-1H—pyrazolo[3,4—d]pyrimidin—4-
yl)amino)-4-flopiperidin-1-carboxylat (90,0 mg, 0,18 mmol). Sau khi khudy & nhiét do trong
phong trong 30 phut, hdn hop phan tng dugc co va phan ung tiép theo dugc thuc hién ma khong
phén tach.

'H NMR (500MHz, CDsOD) § 7,97(s, 1H) 7,56(s, 1H), 5,10-5,00(m, 1H), 4,55-4,35(m,
1H), 4,16-4,09(m, 2H), 3,90-3,50(m, 2H), 3,16-2,95(m, 1H), 2,20-1,85(m, 3H), 1,46-1,39(m,
3H)

Bude 5: Didu ché 3-((38.4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yljamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin- 1-yl)-3-oxopropennitril
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Sau khi axit 2-xyanoaxetic (41,8 mg, 04 mmol) duoc hoa tan trong N,N-
dimetylformamit (4,0 mL), 1-[bis(dimetylamino)metylen]- 1H-1,2,3-triazolo[4,5-b]pyridin 3-
oxit hexaflophosphat (187,0 mg, 0,6 mmol), N,N-diisopropyletylamin (103,2 pL, 1,2 mmol) va
3-clo-N6-(1-etyl-1H-pyrazol-4-yl)-N4-((3S,4R)-4-flopiperidin-3-y1)- 1H-pyrazolo[3.4-
d]pyrimidin-4,6-diamin hydroclorua (170,6 mg, 0,4 mmol) dugc b sung vao d6. Hon hop phan
ung duoc khudy & nhiét do trong phong trong 24 giv, va sau d6 16p hitu co duge phéan tach, dugc
xir Iy bing magie sulfat, dugc loc va sau d6 dugc cd dudi ap suét giam. Can duoc phén tach bing

sic ky cot dé thu dugc hop chét néu & d& muc nay (120,0 mg, hiéu Suét: 65,5%).

'H NMR (500MHz, CD:0D) & 7,95(s, 1H), 7,61(s, 1H), 5,07-5,05(m, 1H), 4,49-4,37(m,
1H), 4,17-4,13(m, 2H), 3,59-3,40(m, 2H), 3,16-2,94(m, 1H), 2,80(s, 2H), 2.25-2,15(m, 1H),
2,10-1,90(m, 2H), 1,46-1,43(m, 3H)

Buée 6: Didu  ché  (EB)2-((3S4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4—d]pyrimidin—4-yl)amino)-4-ﬂopiperidin—1—cacbonyl)-4-mety1pent-2-ennitﬁl

Sau  khi 3-((3S,4R)—3-((3-clo-6-((1-etyl-1H—pyrazol-4-y1)amino)—1H—pyrazolo[3,4-
d]pyrimidin—4-yl)amino)-4-ﬂopiperidin—1-y1)-3-0xopr0pennitril (25,0 mg, 0,06 mmol) dugc hoa
tan trong metanol, piperidin (11,1 pL, 0,08 mmol) va isobutylaldehyt (67,7 mg, 0,08 mmol) dugc
b sung vao do. Sau khi khudy & nhiét do trong phong trong 5 gid, 16p hitu co duoc phan tach,
dugc xir ly bang magie sulfat, duoc loc, va sau d6 dugc co duéi ap sudt giam. Can duoc phan
tach bang sdc ky cot dé thu dugc hop chat néu & dé muc nay (4,8 mg, hiéu suét: 17,1%).

'H NMR (500MHz, CD;0D) & 7,98(s, 1H), 7,56(s, 1H), 6,71(d, 1H), 5,18-5,09(m, 1H),
4,82-4,60(m, 1H), 4,35-4,25(m, 1H) 4,16-4,12(m, 2H), 4,08-3,80(m, 1H), 3,70-3,50(m, 1H),
3,22-320(m, 1H), 2,85-2,65(m, 1H), 2,30-2,00(m, 1H), 1,89-1,74(m, 1H), 1,58-1,54(m, 3H),
1,19-1,13(m, 6H).

Vi du 161: Ditu ché (E)-2-((3S.4R)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo [3,4-d]pyrimidin-4-yl)amino)-4-flopiperidin- 1-cacbonyl)-3-xyclopropylacrylonitril
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Hop chétnéu & dé muc nay (3,6 mg, hiu suét: 12,9%) duoc diu ché theo cting cich nhu
trong vi du 160, ngoai trir viéc xyclopropancarbaldehyt duoc st dung thay vi isobutylaldehyt
trong vi du 160.

H NMR (500MHz, CD30D) & 8,01(s, 1H), 7,60(s, 1H), 6,70-6,55(m, 1H), 4,65-4,58(m,
1H), 4,16-4,11(m, 2H), 3,94-3,90(m, 1H), 3,51-3,44(m, 1H), 2,22-2,00(m, 2H), 1,89-1,58(m,
2H), 1,46-1,43(m, 3H). 1,28-1,18(m, 1H), 0,98-0,90(m, 4H)

Vi du 162: Didu ché (RE)-2-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4—yl)amino)piperidin-1-cacbonyl)-4-metylpent—2-ennitril

«/5

4N =N

Hop chit néu & dé muc nay (7,0 mg, hiéu suit: 28,2%) duoc didu ché theo cting cach nhur
trong vi du 160, ngoai trlr viéc stt dung 1-xyclopropyl-1H-pyrazol-4-amin thay vi 1-etyl-1H-
pyrazol-4-amin, va fert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl (3S,4R)-3-
amino-4-flopiperidin-1-carboxylat trong vi du 160. |

I NMR (500MHz, CD50D) 3 7,96(s, 1H), 7,54(s, 1H), 6.96-6,65(m, 1H), 3,64-3,60(m,
2H). 3,59-3,48(m, 1H), 2,20(s, 1H), 1,92(s, 1H), 1,91-1,88(m, 2H), 1,71-1,69(m, 2H), 1,606-1,59
(m, 2H), 1,65-1,05(m, 6H), 0,92-0,89(m, 4H)

Vi du 163: Ditu ché (RE)-2-(3-(3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3 ,4-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-4,4-dimetylpent-2-ennitril

-148-



37025

(ks
*%

/
4N -N

~ Hop chétnéu & dé muc nay (9,7 mg, hiéu sut: 38,1%) dugc diéu ché theo cling cach nhur
trong vi du 160, ngoai trir viéc sir dung zerz-butyl (R)-3-aminopiperidin-1-carboxylat thay vi fert-
butyl (3S,4R)-3-amino-4-flopiperidin-1-carboxylat, pivalaldehyt thay vi isobutyraldehyt, va 1-
xyclopropyl-1H-pyrazol-4-amin thay vi 1-etyl- 1H-pyrazol-4-amin trong vi du 160.

'H NMR (500MHz, CD;0D) & 7,98(s, 1H), 7,56(s, 1H), 6,92-6,62(m, 1H), 4,38(s, 1H),
3,61-3,55(m, 2H), 2,15(s, 1H), 2,19-1,99(m, 2H), 1,98-1,94(m, 1H), 1,89-1,82(m, 2H), 1,76~
1,68(m, 1H), 1,39-1,31(m, 9H), 1,09-0,99(m, 4H)

Vi du 164: Didu ché (RE)-2-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)piperidin—1-cacbonyl)—3-xyclopropylacrylonitril

(/S

4N -N

Hop chét néu & d& muc nay (11,6 mg, hiéu sut: 47,2%) dugc diéu ché theo cung cach
nhu trong vi du 160, ngoai trir viéc stt dung tert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi
tert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat, xyclopropancarbaldehyt thay vi
isobutyraldehyt, va 1-xyclopropyl- 1H-pyrazol-4-amin fhay vi 1-etyl-1H-pyrazol-4-amin trong vi
du 160.

'H NMR (500MHz, CD30D) 8 7,99(s, 1H), 7.55(s, 1H), 6,65-6,34(m, 1H), 4,57(s, 1H),
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435(s, 1H), 2,07(s, 1H), 2,06-1,99(m, 1H), 1,92-1,88(m, 2H), 1,85-1,83(m, 1H), 1,76(s, 1H),
1,52-1,48(m, 2H), 1,20-1,15(m, 2H), 1,08-1,03(m, 4H), 0,99-0,87(m, 4H)

Vi du 165: Didu ché (RE)-2-(3-((3-clo-6-((1-xyclopropyl-1H-pyrazol-4-yljamino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)pip eridin-1-cacbonyl)-3-xyclopentylacrylonitril

M

/l\/

A

4N -N

Hop chét néu & d& muc nay (8,7 mg, hiéu suit: 33,5%) duoc didu ché theo cting cach nhu
trong vi du 160, ngoai trir viéc s dung tert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi fert-
butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat, xyclopentancarbaldehyt ~ thay — vi
isobutyraldehyt, va 1-xyclopropyl- 1H-pyrazol-4-amin thay vi 1-etyl- 1H-pyrazol-4-amin trong vi
du 160.

I NMR (500MHz, CD;0D) 3 8,00 (s, 1H), 7,55 (s, 1H), 7,00-6,65 (m, 1H), 4,39 (s,
1H), 3,62-3,57 (m, 5H), 2,19-1,88 (m, SH), 1,74-1,28 (m, 8H), 0,91-0,88 (m, 5H)

Vi du 166: Piéu ché (R E)-2-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[34-
d]pyrimidin—4—y1)amino)p'1peridin—1-cacbonyl)—3-xyclopropylacrylonitril

CM

H
%

N-N
—/

Hop chit néu & dé muc nay (8,9 mg, hiéu suét: 36,9%) dugc diéu ché theo cling cach nhu
trong vi du 160, ngoai trir viéc s dung tert-butyl (R)-3-aminopiperidin-1 -carboxylat thay vi fert-
butyl (3 S,4R)-3-amino-4-flopiperidin-1 -carboxylat, va xyclopropancarbaldehyt thay vi
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isobutyraldehyt trong vi du 160.

'H NMR (500MHz, CD30D) § 7,97(s, 1H), 7,58(s, 1H), 6,60-6,30(m, 1H), 4,36-4,35(m,
1H), 4,14-4,13(m, 2H), 3,79-3,47(m, 3H), 2,13-2,02(m, 2H), 1,95-1,89(m, 2H), 1,73-1,72(m,
2H), 1,48-1,40(m, 3H), 1,20-0,80(m, 4H)

Vi du 167: Pidu ché (RE)-2-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3.4-
d]pyrimidin—4-yl)(metyl)amino)piperidin—1-cacbonyl)—3-Xyclopropylacrylonitril

bﬁM

//
N-N

—_

Hop chét néu & dé myc nay (6,1 mg, hiéu suét: 24,8%) duoc diéu ché theo cting cach nhur
trong vi du 160, ngoai trir viéc s dung tert-butyl (R)-3-(metylamino)piperidin-1 -carboxylat thay
vi fert-butyl (3S,4R)-3-amino—4-ﬂopiperidin—l-carboxylat, va xyclopropancarbaldehyt thay vi
isobutyraldehyt trong vi du 160.

'H NMR (500MHz, CD30D) & 7,94(s, 1H), 7,58(s, 1H), 6,50(s, 1H), 4,61-4,55(m, 2H),
4,14-3,98(m, 3H), 3,30-3,26(m, 3H), 2,19-2,03(m, 5H), 1,71-1,60(m, 2H), 1,45(t, 3H), 0,89-
0,88(m, 4H)

Vi du 168: Diéu ché (R E)-2-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-yl)(metyl)amino)piperidin—1-cacbonyl)-4-metylpent-2—ennitri1
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Hop chit néu & dé muyc nay (4,9 mg, hiéu suét: 19,7%) dugc diéu ché theo cling cach nhur
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trong vi du 160, ngoai trlr viéc zert-butyl (R)-3-(metylamino)piperidin-1-carboxylat dugc su
dung thay vi tert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat trong vi du 160.

'H NMR (500MHz, CD;0D) § 7,95(s, 1H), 7,63-7,59(m, 1H), 6,90-6,60(m,1H), 4,58-
4,56(m, 2H), 4,15-4,12(m, 2H), 3,34(s, 3H), 3,23-3,20(m, 1H), 2,05-2,01(m, 3H), 1,97-1,94(m,
1H), 1,85-1,60(m, 2H), 1,45(t, 3H), 1,14-1,00(m, 6H)

Vi du 169: Didu ché (E)-2-((3RAR)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl) amino)-4-metylpiperidin-1-cacbonyl)-3 -xyclopropylacrylonitril

@M

Hop chét néu & dé muc nay (11,1 mg, hiéu suét: 44,9%) dugc diéu ché theo cling cach
nhu trong vi du 160, ngoai trir viéc st dung tert-butyl (3R,4R)-3-amino-4-metylpiperidin-1-
carboxylat  thay vi  tertbutyl (3 S 4R)-3-amino-4-flopiperidin-1-carboxylat, ~ va
xyclopropancarbaldehyt thay vi isobutyraldehyt trong vi du 160.

'H NMR (500MHz, CD30D) 8 7,96(s, 1H), 7,60(s, 1H), 6,30-6,24(m, 1H), 4,64-4,63(m,
1H), 4,32-4,31(m, 1H), 4,15-4,13(m, 2H), 3,33-3,32(m, 1H), 2,98-2,96(m, 1H), 2,22-2,02(m,
3H), 1,90-1,57(m, 4H), 1,45(t, 3H), 1,08-1,00(m, 6H)

Vi du 170: Pidu ché (B)-2-(BRAR)-3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4—d]pyrimidin—4-yl)amino)—4—metylpiperidin—1-cacbonyl)n4-mety1‘pent-2-ennitril
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Hop chét néu & dé muc nay (10,7 mg, hiéu suét: 43,1%) dugc diéu ché theo cting cach
nhu trong vi du 160, ngoai trir viéc zert-butyl (3R 4R)-3-amino-4-metylpiperidin-1-carboxylat
duoc st dung thay vi tert-butyl (3S,4R)-3-amino-4-flopiperidin- 1-carboxylat trong vi du 160.

'H NMR (500MHz, CDs0D) § 7,97(s, 1H), 7,60-7,58(m, 1H), 6,70-6,40(m, 1H), 4,44-
4.40(m, 2H), 4,15-4,13(m, 2H), 3,46-3,37(m, 1H), 3,09-3,08(m, 1H), 2,56-2,55(m, 1H), 2,23-
2.20(m, 1H), 2,19-2,17(m, 1H), 1,89-1,80(m, 1H), 1,70-1,51(m, 2H), 1,45-1,40(m, 3H), 1,08-
1,01(m, 5H), 0,91-0,88(m, 3H)

Vi du 171: Didu ché (RE)-3-xyclopropyl-2-(3-((2-((1-etyl-1H-pyrazol-4-ylamino)-7H-
pyrolo[2,3-d]pyrimid'm—4-yl)amino)piperidin—l-cacbonyl)acrylonitril

M

Hop chét néu & dé muc nay (8,9 mg, hiéu suét: 40,1%) duoc diéu ché theo cting cach nhu
trong vi du 160, ngoai trir viéc sir dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4 ,6-triclo-
1H-pyrazolo[3,4-d]pyrimidin, zerz-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl
(38,4R)-3-amino-4-flopiperidin-1-carboxylat, va  xyclopropancarbaldehyt  thay Vi
isobutyraldehyt trong vi du 160.

I NMR (500MHz, CD;0D) 3 7.91(s, 1H), 7,54(s, 1H), 6,74(d, J = 3,5 Hz, 1H), 6,57-
6.14(m, 2H), 4,27-424(m, 1H), 4,14-4,11(m, 2D, 4,05-3,59(m, 3H), 2,15-2,10(m, 1H), 2,03-
1.98(m, 2H), 1,82-1,59(m, 4H), 1,45-1,42(m, 3H), 1,51-1,32(m, 1), 0,66-0,24(m, 2H)

Vi du 172: Diéu ché (R,E)—Z-(3-((2—((1-etyl-1H-pyraz01-4-y1)amino)-7H—pyrolo[2,3-
d]pyrimidin—4-y1)amino)piperidin—1-cacbonyl)-4-metylpent—2—ennitn'l

LA

Hop chét néu & d& muc nay (4,3 mg, hiéu sut: 19,1%) duoc didu ché theo cting cach nhur
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trong vi du 160, ngoai trir viéc str dung 2 4-diclo-7TH-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-triclo-
1H-pyrazolo[3,4-d]pyrimidin, va tert-butyl (R)-3 -aminopiperidin-1-carboxylat thay vi fer¢-butyl
(3S,4R)-3-amino-4-flopiperidin- 1-carboxylat trong vi du 160.

TH NMR (500MHz, CD3;0D) § 7,90(s, 1H), 7,53(s, 1H), 6,86-6,53(m, 2H), 6,41(d, J =
3,5 Hz, 1H), 4,69-4,64(m, 1H), 4,32-4,23(m, 1H), 4,15-4,1 1(m, 2H), 3,96-3,52(m, 3H), 2,14-
2,11(m, 1H), 2,04-1,95(m, 2H), 1,86-1,58(m, 3H), 1,46-1,42(m, 3H), 1,18-1,13(m, 2H), 1,11-
1,00(m, 2H), 0,74-0,72(m, 1H)
Vi du 173: DPidu ché (R.E)-3-xyclopropyl-2-(3-((2-((1-etyl-1H-pyrazol-4-yhamino)-7H-
pyrolo[2,3—d]pyrimidin—4-yl)thio)piperidin—l-cacbonyl)acrylonitril

M
J*ﬁ“

Hop chét néu & dé muc nay (10,8 mg, hiéu suét: 46,9%) dugc diéu ché theo cling cach
nhu trong vi du 160, ngoai trir viéc str dung 2, 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-
triclo-1H-pyrazolo[3,4-d]pyrimidin, tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (3 S 4R)-3-amino-4-flopiperidin-1-carboxylat, va xyclopropancarbaldehyt thay vi
isobutyraldehyt trong vi du 160.

'H NMR (500MHz, CDsOD) § 7,97(s, 1H), 7,61(s, 1H), 6,92(d, J= 3,5 Hz, 1H), 6,54-
6,02(m, 2H), 4,31-4,29(m, 1H), 4,15-4,12(m, 2H), 4,05-3,47(m, 3H), 2,25-2,18(m, 1H), 2,03-
1,57(m, 5H), 1,46-1,43(m, 3H), 1,16-1,01(m, 2H), 0,84-0,12(m, 2H)

Vi du 174 Didu ché G{,E)-2-(3-((2-((1-ety1-1H—pyrazol-4-yl)amino)—7H—pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril

ﬁﬁ
Hop chét néu & dé muc nay (10,8 mg, hi¢u suat: 46,3%) dugc didu ché theo cung cach
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nhu trong vi du 160, ngoai trlr viéc stt dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-
triclo-1H-pyrazolo[3,4-d]pyrimidin, va zert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi
tert-butyl (3S,4R)-3-amino-4-flopiperidin-1 ~carboxylat trong vi du 160.

'H NMR (500MHz, CD30D) § 7,97(s, 1H), 6,12(s, 1H), 7,00-6,90(m, 1H), 6,60-6,10(m,
2H), 4,40-4,20(m, 1H), 4,18-4,10(m, 2H), 3,90-3,70(m, 2H), 3,50-3,32(m, 1H), 2,30-2,15(m,
1H), 2,10-1,80(m, 3H), 1,79-1,50(m, 2H), 1,50-1,40(m, 3H), 1,20-0,90(m, 2H), 0,85-0,10(m,
2H)

Vi du 175: Pidu ché (R.E)-3-xyclopropyl-2-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3 ,4-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril

gu
lx*f

Hop chét néu & d& muc nay (7,3 mg, hiéu suit: 32,7%) duoc didu ché theo cting cach nhur
trong vi du 160, ngoai trlr viéc s dung 4,6-diclo-1H-pyrazolo[3,4-d]pyrimidin thay vi 3.,4,6-
triclo-1H-pyrazolo[3,4-d]pyrimidin, ferz-butyl (R)-3-aminopiperidin-1-carboxylat thay vi zert-
butyl (3 S 4R)-3-amino-4-flopiperidin-1-carboxylat, va xyclopropancarbaldehyt thay vi
isobutyraldehyt trong vi du 160.

'H NMR (500MHz, CD;0D)  7,97(s, 1H), 7,92(s, 1H), 7,57(s, 1H), 6,57-6,10(m, 1H),
4,27-424(m, 1H), 4,15-4,12(m, 2H), 4,02-3,44(m, 3H), 2,15-2,11(m, 1H), 2,04-1,97(m, 2H),
1,84-1,57(m, 4H), 1,46-1,43(m, 3H), 1,18-1,14 (m, 1H), 0,74-0,28(m, 2H)

Vi du 176: Didu ché (RE)-3-xyclopropyl-2-(3-((6-(1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4—y1)thio)piperidin—1-cacbony1)acry10nitri1

T(CQA
QL xﬁ?

Hop chét néu & dé muc nay (11,1 mg, hiéu suét: 47,8%) dugc diu ché theo cuing cach
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nhu trong vi du 160, ngoai trir viée str dung 4,6-diclo- 1H-pyrazolo|3,4-d]pyrimidin thay vi 3,4.6-
triclo-1H-pyrazolo[3,4-d]pyrimidin, ferz-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (3S,4R)-3-amino-4-flopiperidin-1-carboxylat, va xyclopropancarbaldehyt thay vi
isobutyraldehyt trong vi du 160.

IH NMR (500MHz, CDsOD) § 8,10-7,60(m, 3H), 6,40-6,00(m, 1H), 4,40-4,25(m, 2H),
4,20-4,10(m, 2H), 4,05-3,30(m, 3H), 2,30-2,20(m, 1H), 2,05-1,50(m, 4H), 1,49-1,40(m, 3H),
0,80-0,10(m, 4H)

Vi du 177: Pidu ché (RE)-2-(3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin—4-y1)amin0)piperidin—1-cacbonyl)—3-Xyclopropylacrylonitril

M
J fﬁf\g

Hop chit néu & dé muc nay (8,5 mg, hiéu suét: 35,4%) dugc diéu ché theo cting cach nhur
trong vi du 160, ngoai trir viéc st dung 2 A-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-triclo-
1H-pyrazolo[3,4-d]pyrimidin, tert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi tert-butyl
(38,4R)-3-amino-4-flopiperidin-1-carboxylat, va  xyclopropancarbaldehyt  thay — vi
isobutyraldehyt,

'H NMR (500MHz, CD30D) 8 7,95-7,88(m, 1H), 7,60-7,50(m, 1H), 6,80-6,70(m, 1H),
6,50-6,00(m, 1H), 4,40-4,30(m, 1H), 4,35-4,00(m, 3H), 4,00-3,40(m, 2H), 2,15-1,50(m, 6H),
1,50-1,40(m, 3H), 1,20-0,95(m, 2H), 0,80-0,10(m, 2H)

Vi du 178: Didu ché (R E)-2-(3-((5-clo-2-((1-etyl-1H-pyrazol-4-yljamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-4-metylpent-2-ennitril

A
J x%

Hop chat néu & d& muc nay (4,5 mg, hiéu sut: 18,8%) duoc didu ché theo cting cach nhu
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trong vi du 160, ngoai trir viéc str dung 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3.4,6-triclo-
1H-pyrazolo[3,4-d]pyrimidin, va tert-butyl (R)-3-aminopiperidin-1-carboxylat thay vi ferz-butyl
(3S,4R)-3-amino-4-flopiperidin- 1-carboxylat trong vi du 160.

'H NMR (500MHz, CD;0D) 6 7.95-7,88(m, 1H), 7,60-7,50(m, 1H), 6,90-6,50(m, 2H),
4,40-4,30(m, 1H), 4,25-4,00(m, 2H), 3,98-3,40(m, 3H), 2,70-2,50(m, 1H), 2,15-1,50(m, SH),
1,48-1,40(m, 3H), 1,20-0,55(m, 6H)

Vi du 179: Pidu ché (RE)-2-(3-((5-clo-2~((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2.3-
d]pyrimidin—4-yl)thio)piperidin—1-cacbonyl)-3-xyclopropylacrylonitrﬂ

M
Jf\j\/\g

Hop chét néu & dé muc nay (6,4 mg, hidu suét: 25,7%) duoc diéu ché theo cting cach nhu
trong vi du 160, ngoai trir vi¢c st dung 2.4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-triclo-
1H-pyrazolo[3,4-d]pyrimidin, erz-butyl (R)-3-mercaptopiperidin- 1-carboxylat thay vi tert-butyl
(3S,4R)-3-amino-4-flopiperidin- l-carboxylat, va  xyclopropancarbaldehyt thay  vi
isobutyraldehyt.

'HNMR (500MHz, CD30D) 8 7,97(s, 1H), 7,61(s, 1H), 6,93-6,88(m, 1H), 6,45-5,98(m,
1H), 4,40-4,30(m, 1H), 4,20-4,10(m, 2H), 4,04-3,60(m, 3H), 2,30-2,17(m, 1H), 2,05-1,50(m,
5H), 1,49-1,40(m, 3H), 1,20-0,93(m, 2H), 0,75-0,20(m, 2H)

Vi dy 180: Didu ché (RE)-2-(3-((5-clo-2~((1-etyl-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril

(A
\l x%

Hop chét néu ¢ dé muyc nay (10,4 mg, hidu sudit: 41,7%) dugc diéu ché theo cung cach
nhu trong vi du 160, ngoai trir viéce sir dung 2 4-diclo-7H-pyrolo[2,3-d]pyrimidin thay vi 3,4,6-
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triclo-1H-pyrazolo[3,4-d]pyrimidin, va fert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (38,4R)-3-amino-4-flopiperidin-1-carboxylat trong vi du 160.

'H NMR (500MHz, CD;0D) § 7,97(s, 1H), 7,61(s, 1H), 6,93-6,89(m, 1H), 6,70-6,48(m,
1H), 4,50-4,38(m, 1H), 4,20-4,10(m, 2H), 4,04-3,85(m, 2H), 3,50-3,35(m, 1H), 2,30-2,20(m,
1H), 2,08-1,70(m, 5H), 1,62-1,50(m, 1H), 1,49-1,40(m, 3H), 1,25-0,98(m, 3H), 0,75-0,55(m,
2H)

Vi du 181: Pidu ché (R.E)-2-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-yl)thio)piperidin—1-cacbonyl)-3—xyclopropylacrylonitrﬂ

M
ix)jf

Hop chétnéu & dé muc nay (7,6 mg, hiéu suit: 30,6%) duoc diu ché theo cling cach nhu
trong vi du 160, ngoai trir viéc str dung tert-butyl (R)-3-mercaptopiperidin-1-carboxylat thay vi
tert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat, va xyclopropancarbaldehyt thay vi
isobutyraldehyt trong vi du 160.

I NMR (500MHz, CD50D) & 8,05(s, 1H), 7,65(s, 1H), 6,55-6,20(m, 1H), 4,45-4.25(m,
2H). 4.20-4,10(m, 2H), 4,04-3,63(m, 2H), 2,30-2,20(m, 1H), 2,08-1,55(m, 8H), 1,20-0,90(m,
2H), 0,80-0,20(m, 2H)

Vi du 182: Pidu ché (R,E)-3-xyclopropyl-2-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo [2,3-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril

HN OM
s

Buéc 1: Didu ché (R)—3-(3-((2-((1-ety1—lH—pyrazol—4-yl)amin0)-5-ﬂo-7H-pyrolo[2,3-
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d]pyrimidin-4-yl)amino)piperidin-1-yl)-3-oxopropannitril

Sau khi axit 2-xyanoaxetic (83,6 mg, 0,8 mmol) duoc hoa tan trong N,N-
dimetylformamit (8,0 mL), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b] pyridin 3-
oxit hexaflophosphat (374,0 mg, 1,2 mmol), N,N-diisopropyletylamin (206,4 uL, 2,4 mmol) va
(R)-NZ-(I-etyl—1H—pyrazol-4-yl)—5-ﬂo-N4-(piperidin—3—yl]-7H—pyr010[2,3-d]pyrimidin—2,4-
diamin hydroclorua (budc 5 ctia vi du 82) (341,2 mg, 0,8 mmol) dugc b sung vao do. Hon hop
phan tmg dugc khudy & nhiét do trong phong trong 24 giv, va sau d6 16p hitu co dugc phén tach,
duge xir Iy bang magie sulfat, dugc loc va sau d6 duge co dudi ap suét giam. Can dugc phén

tch bing séc ky cot dé thu duge hop chit néu & dé muc nay (240,0 mg, hi¢u suét: 64,9%).

I NMR (500MHz, CDsOD) & 7.97-7,45(m, 3H), 4,30-4,20(m, 1H), 4,18-4,10(m, 2H),
3.90-3.79(m, 2H), 3,70-3,60(m, 3H), 2,18-1,75(m, 4H), 1,73-1,50(m, 2H), 1,45-1,38(m, 2H)

Busc 2: Piéu ché (R,E)-3-Xyclopropyl-Z-(3-((2-((1-etyl-1H—pyrazol-4-y1)amino)—5-ﬂ0-7H—
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril

Sau khi (R)-3-(3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo [2,3-d]pyrimidin-
4-yl)amino)piperidin-1-yl)-3-oxopropannitril (50,0 mg, 0,12 mmol) duoc hoa tan trong metanol,
piperidin (22,2 pL, 0,16 mmol) va xyclopropancarbaldehyt (135,4 mg, 0,16 mmol) duoc bd sung
vao d6. Hon hop phéan ing dugc khudy & nhiét d9 trong phong trong 5 gi0, va sau do 16p hitu co
duoc phan tach, dugc xir ly bang magie sulfat, dugc loc va sau d6 dugc co dudi ap suat giam.
Cin dugc phén tach bang séc ky cot & thu duoc hop chit néu & d& muc nay (9,6 mg, hiéu SUAt:

17,1%).

'H NMR (500MHz, CD;0D) & 7,97-7,45(m, 3H), 6,55-6,25(m, 1H), 4,30-4,20(m, 1H),
4,18-4,10(m, 2H), 3,90-3,79(m, 2H), 3,70-3,60(m, 1H), 2,18-1,75(m, 4H), 1,73-1,50(m, 2H),
1,45-1,38(m, 3H), 1,20-1,00(m, 4H)

Vi du 183: Didu ché 2-clo-1-((3R.A4R)-3~((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1)amino)—4-mety1piperidin— 1-yl)etan-1-on
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Hop chét néu & dé muc nay (4,7 mg, hiéu suét: 15,5%) dugc diéu ché theo cling cach nhu
trong vi du 138, ngoai trir viéc sir dung fert-butyl (3R.4R)-3-amino-4-metylpiperidin-1-
carboxylat thay vi (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat, va axit 2-cloaxetic thay vi axit
2-xyanoxetic trong vi du 138.

'H NMR (500MHz, CDs0D) & 8,00(s, 1H), 7,59(s, 1H), 4,79-4,39(m, 3H), 4,23-4,12(m,
3H), 4,03-3,98(m, 2H), 3,16-2,92(m, 1H), 2,25-2,15(m, 1H), 1,89-1,77(m, 1H), 1,62-1,60(m,
1H), 1,46-1,44(m, 3H), 1,07-1,04(m, 3H)

Vi du 184 Didu ché (R)-1-(3-((6-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-3-metyl-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on

:\ \‘ 'N
\\lN)\N N |

H

F
N
Buée 1: Didu ché tertbutyl (R)-3-((6-clo-3-metyl-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)amino)piperidin-1-carboxylat

Sau khi 4,6-diclo-3-metyl-1H-pyrazolo[3,4-d]pyrimidin (300,0 mg, 1,5 mmol) dugc hoa
tan trong etanol (10 mL), N, N-diisopropyletylamin (695,0 pL, 2,2 mmol) va tert-butyl (R)-3-
aminopiperidin-1-carboxylat (355,0 mg, 1,8 mmol) duoc bd sung vao d6. Hon hop phan tng
duoc khudy & nhiét @6 110°C trong 12 gio, va sau do 16p hitu co dugc phén tach, duge xu ly

bang magie sulfat, dugc loc va sau d6 dugc co dudi ap suét giam. Cén dugc phén tach bang sac

ky cot dé thu dugce hop chit néu & dé muc nay (414,5 mg, hiéu suét: 76,3%).

I NMR (500MHz, CD30D) 8 4,59-4,50(m, 1H), 4,30-4,24(m, 1H), 3,93-3,89(m, 1H),
3/72-3.67(m, 1H), 3,19-3,17(m, 1H), 2,59(s, 3H), 2,10-2,00(m, 1H), 1,88-1,77(m, 2H), 1,63-
1,30(m, 10H)
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Bude 2: Piéu ché (R)-6-clo-3-metyl-N-(piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-amin

hydroclorua

Dung dich axit clohydric 6N (2,0 mL, lugng du) dugc hoa tan trong metanol dugc bd
sung vao fert-butyl (R)-3-((6-clo-3-metyl-1H-pyrazolo[3 /4-d]pyrimidin-4-yl)amino)piperidin-1-
carboxylat (414,5 Mg, 1,1 mmol). Sau khi khudy & nhiét do trong phong trong 30 phut, hdn hop

phén tmg dugc co va phan tmg tiép theo duge thuc hién ma khong phén tach.

IH NMR (500MHz, CD:s0D) & 4,71-4,65(m, 2H), 3,61-3,59(m, 1H), 3,40-3,34(m, 1H),
3.07-2,97(m, 2H), 2,69-2,66(m, 2H), 2,17-2,09(m, 2H), 1,98-1,87(m, 2H)

Bude 3: Diéu ché (R)-1-(3-((6-clo-3-metyl-7H-pyrazolo[3,4-d] pyrimidin-4-yl)amino)piperidin-
1-yl)prop-2-en-1-on

Sau  khi (R)-6-clo-3-metyl-N-(piperidin—3-yl)-1H—pyrazolo[3,4-d]pyrimidin—4—a1mn
hydroclorua dugc hoa tan trong dung dich cua tetrahydrofuran : nuGe ct dugc tron theo ty 1€ 3:1
(4 mL), natri bicacbonat (349,9 mg, 4,2 mmol) dugc bd sung vao do6 ¢ nhiét do -20°C, va sau dé
dugc khudy trong 30 phit. Acryloyl clorua (131,4 uL, 1,5 mmol) duge bd sung timg giot tir tlr
vao hdn hop phan Gng, va sau d6 dugc khudy & nhiét do -20°C trong 1 gio. Lép hitu co dugc
phan tach, dugc xr ly bang magie sulfat, dugc loc, va sau do dugc co du6i ap suat giam. Can
duoc phén tach bang sic ky cot dé thu duge hop chét néu & dé muc nay (265,4 mg, hiéu suét:
56,4%).

'H NMR (500MHz, CD;0D) § 6,91-6,79(m, 1H), 6,25-6,17(m, 1H), 5,79-5,70(m, 1H),
4,37-4,30(m, 2H), 4,18-4,15(m, 1H), 3,54-3,48(m, 1H), 3,20-2,96(m, 1H), 2,58(s, 3H), 2,15-
2,13(m, 1H), 2,10-1,82(m, 2H), 1,70-1,65(m, 1H)

Buéc 4: Didu ché (R)-1-(3-((6—((1—(2,2-diﬂoety1)-1H-pyrazol—4-y1)amino)—3-metyl-1H—
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on

(R)-1-(3-((6-clo-3-metyl-7H-pyrazolo[3,4-d] pyrimidin-4-yl)amino)piperidin-1-yl)prop-
2-en-1-on (30,0 mg, 0,09 mmol) va 1-(2,2-difloetyl)-1H-pyrazol-4-amin (10,6 mg, 0,07 mmol)
duogc hoa tan trong 2-butanol (2,0 mL). Axit trifloaxetic (6,6 pL, 0,09 mmol) dugc bd sung vao

hén hop phéan tmg, sau d6 phan tmg & nhiét do 120°C trong 3 gid, va sau d6 dung moi dugc co.

-161-



37025

Hon hop phén Gmg duge trung hoa bang cach b6 sung dung dich amoniac 7N dugc hoa tan trong
metanol, va cin dugc phan tach bang sic ky cot dé thu duge hop chit néu & d& muc nay (16,7
mg, hiéu sut: 55,3%).

'H NMR (500MHz, CDsOD) & 8,05(d, 1H), 7,61(d, 1H), 6,87-6,53(m, 1H), 6,28-6,11(m,
2H), 6,08-5,54(m, 1H), 4,58-4,32(m, 4H), 4,05-3,95(m, 2H), 3,50-3,12(m, 1H), 2,5(s, 3H), 2,15-
2,11(m, 1H), 1,95-1,86(m, 2H), 1,65-1,63(m, 1H)
Vi du 185: Pidu ché (R)-1-(3-(6-((1-etyl-1H-pyrazol-4-yljamino)-3-metyl-1H-pyrazolo[3.4-
d]pyrimidin—4—y1)amino)piperidin—1—yl)prop-2-en-1-on

Hop chét néu & d& muc nay (21,9 mg, hiéu sut: 79,3%) duoc didu ché theo cuing cach
nhu trong vi du 184, ngoai trx viéc 1-etyl-1H-pyrazol-4-amin duoc st dung thay vi 1-(2,2-
difloetyl)-1H-pyrazol-4-amin trong vi du 184.

'HNMR (500MHz, CD3;0D) 8 7,95(d, 1H), 7.54(d, 1H), 6,87-6,55(m, 1H), 6,28-6,08(m,
1H), 5,81-5,54(m, 1H), 4,51-3,92(m, 5H), 3,50-3,18(m, 2H), 2,49(s, 3H), 2,20-2,10(m, 1H),
1,96-1,89(m, 2H), 1,64-1,62(m, 1H)

Vi du 186 Didu ché (R)-1-(3-((6-((1-isobutyl-1H-pyrazol-4-yl)amino)-3-metyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yl) amino)piperidin-1-yl)prop-2-en-1-on

LA
s

Hop chét néu & dé muc nay (19,4 mg, hiéu suét: 65,5%) dugc diéu ché theo cuing cach
nhu trong vi du 184, ngoai trir viéc 1-isobutyl-1H-pyrazol-4-amin dugc st dung thay vi 1-(2,2-
difloetyl)-1H-pyrazol-4-amin trong vi du 184.
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IHNMR (500MHz, CD3;0D) 8 7,93(d, 1H), 7,55(d, 1H), 6,87-6,55(m, 1H), 6,29-6,09(m,
1H), 5,81-5,56(m, 1H), 4,52-3,93(m, 3H), 3,87-3,85(m, 2H), 3,50-3,15(m, 2H), 2,49(s, 3H),
2,16-2,08(m, 2H), 1,93-1,87(m, 2H). 1,63-1,61(m, 1H), 0,90(s, 6H)

Vi du 187: Diéu ché (R)-l-(3-((6-((1-(lert—butyl)—1H-pyrazol—4-y1)amino)—3-metyl-lH-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-en-1-on

j , HN\‘QI\[A
N N~ N ©
N \)TA'N
N\\)\H)\N N

Hop chét néu & d& muc nay (17,8 mg, hiéu sut: 60,1%) dugc didu ché theo cting cach
nhu trong vi du 184, ngoai trir vi€c 1-(tert-butyl)-1H-pyrazol-4-amin dugc st dung thay vi 1-
(2,2-difloetyl)-1H-pyrazol-4-amin trong vi du 184.

'H NMR (500MHz, CD;0D) 5 8,04(s, 1H), 7,59(s, 1H), 6,85-6,58(m, 1H), 6,27-6,06(m,
1H), 5,80-5,54(m, 1H), 4,36-4,30(m, 1H), 4,06-4,04(m, 1H), 3,90-3,87(m, 1H), 3,45-3,22(m,
2H), 2,49(s, 3H), 2,12-2,09(m, 1H), 2,00-1,85(m, 2H), 1,63-1,50(m, 10H)

Vi du 188: Didu ché (R)-1-3-(6-((1-xyclopropyl-1H-pyrazol-4-yljamino)-3-metyl-1H-
pyrazolo[3,4-d]pyrimidin—4—yl)amino)piperidin— 1-yl)prop-2-en-1-on

q HN\'QI\[A
6]
N N~ \
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Hop chéit néu & dé muc nay (21,9 mg, hi¢u sudt: 79,3%) duge diéu ché theo cliing cach
nhu trong vi du 184, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc s dung thay vi 1-
(2,2-difloetyl)-1H-pyrazol-4-amin trong vi du 184.

'H NMR (500MHz, CD;0D) & 7,99(s, 1H), 7,51(s, 1H), 6,87-6,55(m, 1H), 6,27-6,08(m,
1H), 5,80-5,54(m, 1H), 4,48-3,91(m, 3H), 3,57-3,56(m, 1H), 3,50-3,22(m, 3H), 2,50(s, 3H),
2.20-2,11(m, 1H), 1,97-1,87(m, 2H), 1,65-1,63(m, 1H), 1,04-1,00(m, 4H)
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Vi du 189: Ditu ché (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin—4-yl)amino)piperidin—1-y1)pr0p-2—en—l-on

( HN\'Q,:‘A(;H/\

O

Hop chét néu & dé muc nay (20,4 mg, hiéu suét: 79,6%) dugc diéu ché theo cling cach
nhu trong vi du 129, ngoai trr vi€e 1-etyl-1H-pyrazol-4-amin dugc st dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD;0D) § 7,97(s, 1H), 7,56(d, 1H), 6,90-6,50(m, 1H), 6,26-6,08(m,
1H), 5,80-5,55(m, 1H), 4,38-4,30(m, 1H), 4,15-4,07(m, 2H), 3,95-3,79(m, 2H) 3,59-3,50(m,
1H), 2,51(s, 3H), 2,15-2,08(m, 1H), 1,94-1,85(m, 2H), 1,75-1,69(m, 1H), 1,44-1,40(m, 3H)

Vi du 190: Diéu ché (R)-1-(3-((6-((1-(2,2-difloety])- 1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on

SENG BN

SMe

N
J:ﬁ
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Hop chét néu & dé muc nay (16,1 mg, hiéu suét: 57,9%) dugc diéu ché theo cling cach
nhu trong vi du 129, ngoai trir viée 1-(2,2-difloetyl-1H-pyrazol-4-amin dugc s dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'HNMR (500MHz, CDs0D) & 8,06(d, 1H), 7,63(d, 1H), 6,85-6,50(m, 1H), 6,26-6,04(m,
2H), 5,79-5,52(m, 1H), 4,52-4,47(m, 2H), 4,38-4,33(m, 2H), 3,96-3,90(m, 1H), 3,79-3,77(m,
1H), 3,55-3,48(m, 1H), 2,52(s, 3H), 2,09-2,07(m, 1H), 1,93-1,81(m, 2H), 1,75-1,70(m, 1H)

Vi du 191: Diéu ché (R)-1-(3-((6-((1-metyl-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4—d]pyrimidin—4-yl)amino)piperidin—1-y1)pr0p—2—en—1—0n
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Hop chat néu & dé muc nay (10,6 mg, hiéu sut: 42,7%) duoc diéu ché theo cling cach
nhu trong vi du 129, ngoai trir viéc 1-metyl-1H-pyrazol-4-amin dugc st dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD30D) 8 8,54(s, 1H), 7,92(s, 1H), 6,86-6,52(m, 1H), 6,25-6,04(m,
1H), 5,79-549(m, 1H), 4,36-4,19(m, 1H), 3,84-3,75(m, 4H), 3,60-3,54(m, 2H), 2,51(s, 3H),
2,15-2,05(m, 1H), 1,95-1,84(m, 2H), 1,75-1,70(m, 1H)

Vi du 192: Pidu ché (R)-1-(3-((6-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1)amin0)piperidin—1-y1)prop-2-en—1-on

} / HNVQ&@[‘A
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Hop chét néu & dé muc nay (16,8 mg, hiéu sudt: 61,5%) dugc diéu ché theo cting cach
nhu trong vi du 129, ngoai trir viéc 1-(tert-butyl)-1H-pyrazol-4-amin dugc st dung thay vi 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 129.

'H NMR (500MHz, CD30D) 8 8,06(s, 1H), 7,61(s, 1H), 6,85-6,55(m, 1H), 6,24-6,04(m,
1H), 5,79-5,50(m, 1H), 4,37-4,35(m, 1H), 3,88-3,48(m, 4H), 2,51(s, 3H), 2,09-2,00(m, 1H),
1,93-1,84(,;m, 2H), 1,70-1,65(m, 1H), 1,57(s, 9H)

Vi du 193: Diéu ché 1-((3S,4R)-3-((3-clo-6—((1-etyl—1H-pyrazol—4-yl)amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1 -yl)prop-2-en-1-on
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Hop chétnéu & dé muc nay (8,2 mg, hiéu suét: 37,8%) duoc diéu ché theo cling cach nhur
trong vi du 46, ngoai trir viéc fert-butyl (3 S,4R)-3-amino-4-flopiperidin-1-carboxylat dugc sir
dung thay vi tert-butyl (R)-3-aminopiperidin-1-carboxylat trong vi du 46.

IH NMR (500MHz, CDs0D) 8 7,99(s, 1H), 7,57(s, 1H), 6,85-6,70(m, 1H), 6,31-6,27(m,
110, 5,83-5,65(m, 1H), 5,15-5,05(m, 1H), 4,58-4,25(m, 1H), 4,13-4,03(m, 3H), 3,60-343(m,
1H), 3,34-3,05(m, 2H), 2,22-2,15(m, 1H), 2,01-1,90(m, 2H), 1,43-1,42(m, 3H)

Vi du thir nghiém 1: Xac dinh hoat tinh Gc ché ctia enzym JAK 3 va BTK

Hoat tinh trc ché cita JAK3 va BTK kinaza duoc x4c dinh dbi véi cac hop chét dugc didu

ché trong céc vi du & trén thong qua phan tich in vitro trén nén ADP Glow (Glo).

Cu thé, hoat dong trc ché cia JAK3 va BTK kinaza dugc xéac dinh bing cach str dung kit
thir nghiém JAK3 kinaza (Promega, V9441) va kit thir nghiém BTK kinaza (Promega, V9071)
duoc mua tir Promega. JAK3 va BTK & nguoi tai t6 hop da tinh sach duoc pha loang bang dém
phan tng kinaza 1 1an (JAK3: 40 mM Tris-Cl, pH 7,5, 20 mM MgCl, 0,1 mg/mL BSA va 50
WM DTT /BTK: 40 mM Tris-Cl, pH 7,5, 20 mM MgCl, 0,1 mg/mL BSA, 2 mM MnCl va 50
uM DTT) va duoc bd sung vao tAm 96 156 (JAK3: nong do cudi cing bang 4 ng mdi phan
ung/BTK: ndng do cudi cing bing 8 ng mbi phan tng). Céc hop chét duoc xtr Iy sao cho cudi
ciing la dung dich chira nuéc DMSO 1%, va dung dich hdn hop co chét chira ATP (JAK3: nong
d6 cudi cimg bing 5 uM / BTK: ndng d6 cudi cling béng 10 uM) va 0,2 ng/ulL peptit Poly(Glu,
Tyrl) (ndng do cudi cung JAK3 va BTK) trong tng s6 25 pL. chit phan tng dugc bd sung vao
tAm 96 15 dé bit dAu phan tmg enzym. Sau khi u (30°C) trong 1 gio, thé tich twong duong (25
ul mdi phan Gmg) ciia ADP Glo dugc bd sung va duge G (30°C) trong 40 phit & nhiét do trong
phong. Sau do, chit phan (mg phét hién kinaza (50 pL mdi phéan tng) dugc bb sung va dugc i
(30°C) trong 30 phtit & nhiét ¢ trong phong. Hoat tinh kinaza dugc xac dinh bang sy phat quang
héa hoc theo hudéng dAn cta kit thtr nghiém ADP Glo kinaza, va hoat tinh tc ché cta cac hop
chét theo sang ché dugc tinh toan. Dé phan tich cac két qua clia tmg hop chét, Microsoft Excel
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duoc st dung, va céc gia tri ICso duoc tinh toan bang phan mém SigmaPlot. Cac két qua duoc

thé hién trong bang 1 dén bang 5 dudi day.

Bang 1
. | JAK3ICsx BTK ICso . ] JAK3ICs BTK ICso
Viduso Vidu so
' (nM) (nM) ' (nM) (nM)
1 3,73 10,7 21 04 4,5
17,3% tic 8,9% tic
2 8,9 27 22 | hé@100nM | ché@100nM
282% e ché | 30,0% tic ché
3 @1000M @l | > 0.9 13.9
4 6,9 26,7 24 04 15,3
39,3% tic
5 24,6 76,7 25 11,2 hé@1000M
10,3% tic
6 4,6 9,6 26 39,2 hé@100nM
32,8% tic 48,0% tic
! : 14 27 ché@1uM ché@1uM
3,3% tic
8 1,3 14,3 28 185, ché@IuM
47,1% tic
9 3,9 20,5 29 66,2 ché@1uM
0 32,8% Gic 237% tic 20 52,6% e ¢
ché@100nM | ché@100nM ché@100nM
36,0% tic 26,5% tac
1 ché@100nM | ché@100nM 31 34 22
12 1,3 10,6 32 10,7 2,8
0,4% tic e A
13 ché@1uM 1% e ché@1uM| 33 4.9 1,6
14 1,1 19,2 34 34 2,1
15 0,3 7.2 35 5.2 2,1
16 0,4 10,1 36 1,1 16,5
17 0,6 11,8 37 0,1 2,5
18 0,3 8,8 38 0,1 43
19 0,5 8,7 39 0,1 1,9
20 0,7 9,5 40 0.2 1,8
Bang 2
Vidusé JAK3 ICso BTK ICs Vi du sb JAK3 ICso BTK ICso
' (nM) (nM) ' (nM) (nM)
41 0,5 1,8 61 1,1 1,7
42 5,1 3.2 62 0.2 1,7
43 9,9 6,7 63 0,3 1,7
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44 0,3 2,5 64 0,7 1,7
45 0,7 2,9 65 5,5 1,7
46 0,6 2 66 3,7 1,7
47 1,1 5,2 67 5,7 1,7
48 0.4 0,9 68 0,7 12,1
49 0,7 0,9 69 0,3 8,6
50 0,8 1,8 70 0,2 2.3
51 0,8 1,8 71 2,8 1,3
52 0,2 0,8 72 2,2 1,1
53 1 0,9 73 4.4 1,1
54 0,7 1,8 74 5.4 1,7
55 1,3 1,2 75 0,2 4,1
56 0,3 1,8 76 0,3 1,0
57 0,4 1,8 77 6,0 1,1
58 0,5 1,8 78 0,7 11,5
59 1,4 1,8 79 0,4 9,2
60 0,2 1,7 80 8.4 33,3
Béang 3
Vi dusé JAK3 1Cso BTK ICso Vi du s JAK3 ICso BTK ICso
' (nM) (nM) ' (nM) (nM)
81 3,8 25,5 103 1,3 21,0
82 0,3 0,9 104 0,3 2,7
83 1,2 3,4 105 3,6 1,9
84 3,8 6,6 106 54,8 1,8
85 1,5 2,2 107 3,7 7,8
86 0,4 1,0 108 0,6 1,3
87 16,4 422 109 0,3 2,0
88 0,2 1,1 110 1,7 1,4
89 0,138 0,864 111 1,1 1,3
90 0,5 1,0 112 1,6 1,8
91 1,1 1,1 113 2,8 2,3
92 4,5 2,1 114 0,9 2.3
93 2,0 1,3 115 1,7 2,0
94 4.5 1,7 116 19,5 25,3
95 0,5 5,9 117 > 400 81,2
96 0,7 24.0 118 3,2 1,3
97 > 80 707,7 119 32,5 11,1
98 2.4 14,1 120 7,8 7,5
101 1,8 7.4 121 18,0 4.9
102 13,2 146,1 122 8,1 6,0
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Bang 4

, £ JAK3 ICso BTK ICso , 4 JAK3 ICso BTK ICso

Viduso (M) (M) Viduso (M) (M)
123 7,9 5,8 143 19,3 165,1
124 8.4 3,5 144 14 1,5
125 20,4 8,2 145 1,7 1,4
126 2,9 1,2 146 7.4 1,4
127 43,1 1,5 147 1,4 2,1
128 14,6 5,8 148 0,3 1,6
129 423 2,3 149 0,2 1,6
130 9,0 1,1 150 0,3 1,6
131 24,5 1,6 151 0,4 3,0
132 25,5 2,1 152 2,0 4,5
133 16 1,6 153 1,6 22
134 17,7 1,8 154 54,2 2,5
135 423 2,3 155 53,7 22
136 0,1 1,1 156 0,5 1,1
137 2,6 19,6 157 0,6 1,4
138 > 80 92,7 158 2,9 1,2
139 >80 142,8 159 27,1 4.5
140 >80 985.9 160 1,5 3,4
141 38,5 306,5 161 5,0 1,3
142 224 210,1 162 3,0 4.8

Béang 5
Vi du sb JAK3 ICso BTK ICso Vi du sb JAK3 ICso BTK ICso
' (M) (nM) ' (nM) (nM)

163 2,7 1,2 179 1,1 8,3
164 8,8 2,2 180 1,5 3,1
165 2,2 1,9 181 30,2 2,2
166 5,6 1,2 182 2,3 2,1
167 43,1 1,5 183 0,8 1,6
168 18,0 43 184 4.4 1,4
169 240,9 2,2 185 15,1 2,1
170 11,4 2,9 186 18,0 1,6
171 0,9 2,2 187 14,6 1,8
172 0,9 1,6 188 23,5 2.9
173 1,0 6,0 189 3,4 0,721
174 0,7 2,0 190 2,0 0,760
175 14,9 1,4 191 4,2 0,760
176 42,1 3,0 192 3,0 0,726
177 0,4 1,2 193 0,5 0,9
178 0,5 0,9
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YEU CAUBAO HQ
1. Hop chét c6 cong thire hoa hoc 1 dudi ddy, hodc mudi duge dung ctia hop cht nay:

Cong thirc hda hoc 1

trong cong thirc hoa hoc 1,

R} 14 benzothiazolyl, isothiazolyl, isoxazolyl, phenyl, hodc pyrazolyl;

trong d6 Ry chua duge thé, hoac duoc thé bé“mg phﬁn ttr thé dugc chon tir nhom bao gém
piperazinyl chua duge thé hodc dugr thé bang alkyl C14; benzyl chua dugc thé hoge duoc thé bang
alkoxy C14; mdt hodc hai alkyl Ci4 chua dugc thé hodc dugc thé bé“mg morpholino, -N(alkyl Ci4),
alkoxy Ci4, xyano, hodc -CONH(alkyl C14); haloalkyl Ci4; xycloalkyl Cs; morpholino; -CO-
(molpolino); morpholino va halogen; N(alkyl C14)2; -NHCO(alkenyl C24); -NHCO(pyrolidinyl);
alkoxy C14 chua duoc thé hogc duge thé bang -N(alkyl Ci4); aryloxy Ce-10; pyrazolyl chua dugc
thé hogc dugc thé bang mdt hogc hai alkyl Ci4; pyrolidinyl; tetrahydropyranyl; va halogen,

R 14 hydro, alkyl Ci4, hodc halogen;

R; 1a alkyl Ci4chua dugc thé hoic dugc thé bang xyano, hodc halogen; alkenyl Cp.6 chua
duoc thé hodc dugc thé bﬁng moOt hoac hai phﬁn tir thé doc 1ap duge chon tir nhém bao gém
xyano, xycloalkyl Cs, va -N(alkyl C14); hodc alkynyl Co4 chua dugc thé hodc dugc thé bang
xycloalkyl Cs.,

X;1a CR4hodc N,

trong d6 R4 1a hydro, alkyl C14, hodc halogen,

X5 1a CRs,

trong d6 Rs 1a hydro, alkyl C14, alkoxy C 14, haloalkyl C14, halogen, xyano, hodc alkylthio
Ci4,
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X312 NRs, O, hodc S,
trong d6 Re 12 hydro hodc alkyl Ci4,
X412 CH, hoac N, va
X la lién két, hogic NH.
2. Hop chit hodc mubi duoc dung cua hop chit nay theo diém 1,
trong do R1 1a
benzothiazolyl chua dugc thé;
isothiazolyl dugc thé bang alkyl Ci;
isoxazolyl chua dugc thé hodc dugc thé bang alkyl Ci4;

pyrazolyl dugc thé bang benzyl dugc thé bang alkoxy Ci4, mét hogc hai alkyl Ci4 chua
duoc thé hodc duge thé bang morpholino, -N(alkyl Ci4), alkoxy Ci4, Xyano, ho#c -CONH(alkyl
C14), haloalkyl C14, xycloalkyl C3., hodc tetrahydropyranyl; hodc

phenyl dugc thé bang piperazinyl duoc thé bang alkyl Ci4, morpholino, -CO-
(morpholino), morpholino va halogen, N(alkyl Cia), -NHCO(alkenyl Cr4),
NHCO(pyrolidinyl), alkoxy Ci4 dugc thé bang -N(alkyl Ci4), phenoxy, pyrazolyl chua duoc
thé hodic duge thé bang mot hoge hai alkyl Ci4, hoge pyrolidinyl.

3. Hop chét hodc mudi duogc dung cua hop chit nay theo diém 1, trong d6 Ry 12 hydro, metyl,

hodc flo.

4. Hop chét hoic mudi dugc dung ciahgp chit nay theo diém 1, trong d6 R3 1a -CH2Cl, -CH2CN,
_CH=CH,, -CH=CHCH;, -C(CN)=CHCH(CHs), -C(CN)=CH(xyclopentyl),

C(CN)=CH(xyclopropyD), -C(CN)=CHC(CHa)3, -C(CN)=CHCH(CHs),, -C=CCHs,
C=CCH,CHs, hoic -Codc xyclopropyl).

5.Hop chét hodc mubi duge dung ctia hop chét nay theo diém 1, trong d6 X1 1a CH, hodc N.

6. Hop chét hodc mudi dugce dung ctia hop chét nay theo diém 1, trong d6 Xz 1a CRs, vaRs 1a
hydro, metyl, flo, clo, xyano, hodc metylthio.

7.Hop chét hodc mudi dugc dung ctia hop chét nay theo diém 1, trong d6 X3 1a NH, N(CHs), S,
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hoac O.

8. Hop chét hoic mudi duge dung ctia hop chét nay theo diém 1,
trong d6 X4 12 N, va X;s 1a lién két, hodc
X4 1a CH, va Xs 1a NH.

9. Hop chét hoic mubi dugc dung ctia hop chit nay theo diém 1, trong d6 hop chit nay c6 cong

thirc héa hoc 1 c6 cong thirc hoa hoc 1-1 dudi day:

Cong thirc héa hoc 1-1

P
/@\ N7Z | (@]
R' N)\\N
H

trong cong thirc héa hoc 1-1,

Iz -

R' 1a -NHCO(alkenyl Ca.4); -NHCO(pyrolidinyl); hodc pyrazolyl chua duoc thé hodc
duoc thé bang hai alkyl Ci,

R; 14 alkyl Ci4chua duoc thé hoic duoc thé bang xyano; hoac alkenyl Co4 chua dugc thé
hoic duoc thé bing xyano hogc -N (alkyl Ci4).
10. Hop chét hoic mudi duge dung ctia hgp chit nay theo diém 1, trong d6 hop chit nay c6 cong

thirc hoa hoc 1 ¢6 cong thirc hoa hoc 1-2 dudi déy:

Céng thirc héa hoc 1-2

R
R 7 °
N\
\©\ P IS
N

trong cong thirc héa hoc 1-2,
Xj1a CH, hoac N,

R' 1a piperazinyl chua duoc thé hoic dugc thé bang alkyl Ci4; morpholino; -CO-
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(molpolino); -N(alkyl Ci4); alkoxy Ci4 chua duoc thé hodc duoc thé bang -N(alkyl Cia);
phenoxy; pyrazolyl chua dugc thé hoiic dugc thé bang mot hodc hai alkyl Ci4; hodc pyrolidinyl,
va

Rs 12 hydro hogc halogen.
11. Hop chat hodc mudi duge dung ctia hop chét nay theo diém 1, trong d6 hop chit nay c6 cong

thirc hoa hoc 1 ¢6 cong thirc hoa hoc 1-3 dudi day:

Cong thirc hoa hoc 1-3

o

trong cong thirc héa hoc 1-3,

X1 1a CH, hodc N,

Ra la benzyl chua dugc thé hozic dugc thé bang alkoxy Ci; alkyl Ci4chua duge thé hoic
dugc thé bing morpholino, -N(alkyl Ci4), alkoxy Ci4, Xyano, hodc -CONH(alkyl Ci4);
haloalkyl C14; xycloalkyl Cs.6; hodc tetrahydropyranyl,

Rb 12 hydro hodc alkyl Ci4,

R; 12 alkenyl Ca4 chua dugc thé hodc duoc thé bing xyano hodc —N(alkyl C14)a; hodc
alkynyl Ca4, va

Rs 1a hydro hogc halogen.

12. Hop chét hodc mudi duge dung cia hop chét nay, trong d6 hop chét nay dugc chon tir nhém
bao gdm:

1) (R)-1—(3-(2-(4-(4-mety1piperazin—1-yl)phenylamino)-7H—pyrolo[2,3-
d]pyrimidin—4-ylamino)piperidin-1—yl)prop-2-en-1-on,

2) (R)-N-(3-(4-(1-acryloylpiperidin—3-ylamino)-7H—pyrolo [2,3-d]pyrimidin-2-
ylamino)phenyl)pyrolidin-1-carboxamit,
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3) (S)-N—(3—(4-(1-acryloylpiperidin—3-ylamino)—7H-pyrolo[2,3-d]pyrimidin—2-
ylamino)phenyl)pyrolidin-1-carboxamit,

4) (R)-l-(3-(2—(4-morpholinophenylamino)—7H-pyr010[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

5) (R)-1-(3-(2-(4-(pyrolidin- 1-yl)phenylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

6) (R)-1-(3-(2-(4-(3,5-dimetyl-1H-pyrazol-1 -yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin—4-y1amino)piperidin—1-yl)prop—2—en—1-on,

7) (R)—l-(3-(2-(4-(2-(dietylam'mo)etoxy)phenylamino)—7H—pyrolo[2,3-d]pyrimidin—
4-ylamino)piperidin-1-yl)prop-2-en-1-on,

8) (R)-l-(3-(2-(4-(morpholin-4-cacbonyl)phenylamino)-7H-pyr010[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on,

9) (R)—l-(3-(2-(4-(dimetylamino)phenylamino)—7H—pyrolo[2,3—d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

10) (R)—l-(3-(2—(3-(3,S-dimetyl-lH-pyrazol-l—yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin—4-ylamino)piperidin—1-y1)pr0p-2-en—1-on,

11) (S)-l-(3-(2-(4-(4-mety1piperazin—1-yl)phenylamino)-7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

12) (R)-l—(3-(2-(benzo[d]thiazol—6-y1amin0)-7H—pyrolo[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

13) (R)-1-(3—(2-(4—phenoxyphenylamino)—7H—pyrolo[2,3-d]pyr'1midin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

14)  (R)-1-(3-(2-(1-metyl- 1H-pyrazol-4-ylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

15)  ®R)-1-3-(2-(1-(2,2-difloetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo [2,3-
d]pyrimidm—4-ylamino)piperidin-l-yl)prop-Z—en-l-on,

16)  (R)-1-(3-(2-(1-(diflometyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo [2,3-d]pyrimidin-

-174-



37025

4-ylamino)piperidin-1-yl)prop-2-en-1-on,

17)  (R)-1-(3-(2-(1-(2-metoxyetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
d]pyrimidin—4-y1amino)piperidin—1-y1)pr0p-2-en—l-on,

18)  (R)1 -(3-(2-(1-(2-morpholinoetyl)- 1H-pyrazol-4-ylamino)-7H-pyrolo[2.3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on,

19) (R)—l-(3-(2-(1-(2-(dietylamino)ety1)-1H-pyrazo1—4-y1arnino)—7H—pyrolo[2,3-
d]pyrimidin—4—y1amino)piperidin—1-y1)pr0p-2—en—l-on,

20) (R)-1-(3-(2-(1-(3-metoxybenzyl)-1H—pyrazol—4-ylamino)—7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on,

21)  (R)-1-(3-(2-(1-¢etyl- 1H-pyrazol-4-ylamino)-7 H-pyrolo[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

22)  (R)-1-(3-(2~(1,3-dimetyl- 1H-pyraz01-4-ylamino)—7H—pyrolo[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

23) (R)-1-(3-(2-(isoxazol-4-y1amino)-7H—pyrolo[2,3—d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

24) (R)-Z-(4-(4-(1-acryloylpiperidin—3-ylamino)-7H—pyrolo[2,3—d]pyrimidin—2—
ylamino)-1H-pyrazol-1-y1) -N-metylaxetamit,

25) (R)-1-(3-(2-(1-(2,2-diﬂoety1)—1H—pyrazol—4-ylamino)—7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin- 1-yl)but-2-yn-1-on,

26) (R)-N-(3-(4-(1-(2-Xyanoaxetyl)piperidin-3-ylamino)—7H—pyrolo[2,3-
dJpyrimidin-2-ylamino)phenyl)acrylamit,

27) 1-((3R,4R)—4-mety1—3-(mety1(2-(4-(4-mety1piperazin—1-y1)phenylamino)—7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)piperidin—1-y1)pr0p-2-en—1-on,

28) 3-((3R,4R)-4—metyl—3-(metyl(2-(4-(4-metylpiperazin—1-y1)phenylamino)—7H—
pyrolo[2,3-d]pyrimidin—4-y1)amino)piperidin—1-yl)-3-ox0pr0pannitril,

29) N—(3-(2-(4-(4-mety1piperazin—l-yl)phenylamino)-7H—pyrolo[2,3-d]pyrimidin—4-

ylamino)xyclohexyl)acrylamit,
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30) (R)-1-(3—(6-(4-(4-metylpiperazin—l-yl)phenylamino)-1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

31) (R)—1-(3—(6-(1-(2,2-diﬂoety1)-1H-pyrazol-4—ylamin0)-1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

32) (R)-l-(3-(6-(1-mety1—1H—pyrazol—4-ylamino)-lH-pyrazolo[3,4-d]pyrirrﬁdin—4—
ylamino)piperidin-1-yl)prop-2-en-1-on,

33) @)-1-(3-(6-(1-ety1-1H—pyrazol—4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

34)  (R)-1-(3-(6-(1-(diflometyl)- 1H-pyrazol-4-ylamino)-1H-pyrazolo|3 A-
d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

35) (R)—2—(4-(4-(1-acryloylpiperidin—3-ylamino)-1H—pyrazolo[3,4-d]pyrimidin—6-
ylamino)-1H-pyrazol- 1-y])-N-metylaxetamit,

36) (R)-1-(3-(5-c10—2-(4-(4-mety1piperazin—1-yl)phenylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

37) (R)-1-(3-(5-010-2—(1-etyl—1H—pyrazo1-4-ylam'm0)-7H-pyrolo[2,3-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

38) (R)—1-(3—(5-c10-2-(1-(diﬂometyl)—1H—pyrazo1-4-y1am'1no)-7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

39) G()—1-(3—(5—010-2—(1-(2,2-diﬂoety1)—1H—pyrazol—4-ylamino)—7H-pyr010[2,3-
d]pyrimidin—4-ylamino)piperidin—1-yl)prop-2-en—l—on,

40) G{)-1-(3-(5—clo-2-(1-(2-m0rpholinoetyl)—1H—pyrazol—4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin—4—ylamino)piperidin—1-yl)prop-Z-en-l—on,

41) (R)-1-(3-(5-010-2-(1-(3—met0xybenzyl)-1H—pyrazol-4-ylamino)—7H—pyrolo[2,3-
d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

42) (R)—l—(3-(3-clo-6-(4-(4—metylpiperazin—1—y1)phenylamino)-1H—pyrazolo[3,4-
d]pyrimidin—4-ylamino)piperidin—1-y1)pr0p-2-en—1-on,

43)  (R)-1-(3-(3-clo-6-(4-(3,5 -dimetyl-lH—pyrazol-l-yl)phenylamino)—lH-
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pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

44) (R)-1-(3-(3-010-6-(1—(2,2-diﬂoetyl)-1H—pyrazol-4-y1amino)—1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

45)  (R)-1-(3-(3-clo-6~(1-metyl- 1H-pyrazol-4-ylamino)-1H-pyrazolo[3.4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en-1-on,

46) (R)-1-(3-(3-010—6-(1-ety1-1H-pyrazol—4-ylam'1no)-1H—pyrazolo[3,4-d]pyrirnidin—
4-ylamino)piperidin-1-yl)prop-2-en-1-on,

47) (R)-2-(4-(4-(1-acryloylpiperidin—3—ylamino)-3-clo—1H—pyrazolo[3,4-
d]pyrimidin—6-ylamino)—1H—pyrazol—l-yl)-N-metylaxetamit,

48) (R)—1-(3-(3—010—6-(1-(tetrahydro—ZH—pyran—4-yl)-1H-pyrazol—4-ylamino)—lH—
pyrazolof3 /4-d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

49) (R)-l-(3-(3-010-6-(l-xyclopropyl-1H-pyrazol—4-y1amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

50)  (R)-1-(3-(3-clo-6-(1-isopropyl- 1H-pyrazol-4-ylamino)- IH-pyrazolo[3,4-
d]pyrimidin—4-ylamino)piperidin—l-yl)prop-Z-en-l-on,

51)  (R)-1-(3-(3-clo-6-(1-propyl- 1H-pyrazol-4-ylamino)-1H-pyrazolo[3 A-
d]pyﬁnﬁdin—4-y1anﬁn0)pipeﬁdin—1-y1)prop-2—en—l-on,

52) (R)-Z-(4-(4-(1-acryloylpiperidin—3-ylamino)—3-clo-1H—pyrazolo[3,4—
d]pyrimidin—6-y1amino)-1H-pyrazol—1-yl)axetonitril,

53)  (R)-1-(3-(6-(1-tert-butyl- 1H-pyrazol-4-ylamino)-3-clo- 1H-pyrazolo[3,4-
d]pyrimidin-4-ylamino)piperidin-1-yl)prop-2-en- 1-on,

54)  (R)-1-(3~(3-clo-6-(1 -(2-morpholinoetyl)- 1H-pyrazol-4-ylamino)-1H-
pyrazolo[3 /4-d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

55) (R)-l-(3-(3-c10-6—(1-is0buty1—1H—pyrazol-4-ylamino)-1H—pyrazolo[3,4—
d]pyrimidin-4-ylamino)piperidin-1 -yl)prop-2-en-1-on,

56) (R)-1-(3-(3-010-6-(1-(2,2,2—triﬂoety1)-1H—pyrazol—4-ylamino)-1H—pyrazolo[3,4-
d]pyrimidin—4-y1amino)piperidin—1-y1)pr0p-2—en—1-on,
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57) (R)-1-(3-(3-010-6-(1—(2-(dietylamino)etyl)-1H—pyrazol—4-ylamino)-lH-
pyrazolo[3,4-d]pyrimidin-4-ylamino)piperidin- 1-yl)prop-2-en-1-on,

58) (R)-1-(3-(3-010-6-(1—(3-metoxybenzy1)—1H—pyrazol-4-ylamino)-1H-
pyrazolo[3,4-d]pyrimidin—4-ylamino)piperidin—1-yl)pr0p-2-en-1-on,

59) (R)-1-(3-(3-clo-6-(isoxazol—4—ylamino)—1H—pyrazolo[3,4-d]pyrimidin—4-
ylamino)piperidin-1-yl)prop-2-en-1-on,

60) (R)-2—(4—((4-((1-acryloylpiperidin—S-yl)amino)—S-clo-7H—pyrolo[2,3-
d]pyrimidin—2-y1)amino)—lH—pyrazol-l—yl)-N—metylaxetamit,

61) (R)-1-(3-((5-c10-2—((4-morpholin0phenyl)amino)—7H-pyrolo[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

62) (R)-1-(3-((5-010-2—((1-xyclopropyl—1H-pyrazo1—4-y1)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

63) (R)—l-(3-((5—010-2—((1—isobutyl-lH-pyrazol—4-yl)amino)-7H-pyr010[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

64)  (R)-1-(3-((3-clo-6-((1 -(diflometyl)-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on,

65)  (R)-1-(3-((6~((1-isobutyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3 A-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

66) (R)—1-(3-((6-((1—(tert—buty1)-1H-pyrazol-4-y1)amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

67) (R)—1-(3-((6-((1-xyclopr0pyl-1H-pyrazol-4—y1)amino)—1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-en-1-on,

68) (R)-1-(3—((5-clo-2-((4-(morpholin-4-cacbony1)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin—4-yl)amino)piperidin—1-y1)prop-2—en—1-on,

69) (R)-1-(3-((5-010-2—((1—mety1—1H-pyrazo1-4-y1)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on,

70) (R)-1-(3-((2-((1-(tert—butyl)—1H—pyrazol—4-y1)amin0)—5-010-7H—pyr010[2,3-
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d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

71)  R)-1-B-((6-((1 ~(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo|3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on,

72)  (R)-1-(3-((6~((1-(2-morpholinoetyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

73)  (R)-1-(3-((6-((1-propyl-1H-pyrazol-4-yl)amino)-1 H-pyrazolo[3,4-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

74) (R)-1-(3-((6-((1-(2-met0xyetyl)—1H-pyrazol-4-yl)amino)-1H—pyrazolo[3,4-
dJpyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

75) (R)-1-(3-((2-((3-metylisothiazol-S—yl)amino)-7H—pyrolo[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

76) 1-((3S,4R)-3-((2-((1-etyl—1H—pyrazol—4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin—4-
yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on,

77) 1-((3S,4R)—3-((6-((1-ety1—1H-pyrazol—4-y1)amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en- 1-on,

78)  (R)-1-(3-((2-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-5-metyl-7 H-pyrolo[2,3-
d]pyrimidin-4-y1)amino)piperidin—1-y1)pr0p-2-en—l-on,

79)  (R)-1-(3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-metyl-7H-pyrolo[2,3-
dJpyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

80)  (R)-1-(3-((2-((4-(3,5-dimetyl- 1H-pyrazol-1-yl)phenyl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-en-1-on,

81)  (R)-1-(3-((2-(benzo [d]thiazol-6-ylamino)-5 -metyl-7H-pyrolo[2,3-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

82)  (R)-1-(3-((2~((1-etyl- 1H-pyrazol-4-yl)amino)-3-flo-7H-pyrolo[2,3 -d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

83) (R)-1—(3-((5-ﬂo-2—((3-mety1isothiazol—5-y1)am'1no)-7H—pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

-179-



37025

84) 1-((3R,4R)-3-((2—((1-etyl—1H—pyrazol—4-y1)amin0)-5-ﬂ0-7H—pyr010[2,3—
d]pyrimidin—4-y1)amino)-4-metylpiperidin—1-y1)prop-2-en—l-on,

85) (R)-1-(3-((2-((1-ety1-1H—pyrazol-4—yl)amino)-5-ﬂo-7H—pyrolo[2,3-d]pyrimidin—
4-yl)thio)piperidin-1-yl)prop-2-en-1-on,

86) 1-((3S,4R)—3-((2-((l—etyl-1H-pyrazol-4-yl)amino)—5-ﬂo-7H—pyrolo[2,3-
d]pyrimidin—4-yl)amino)—4-ﬂ0piperidin—1-y1)prop-2—en—1-on,

87)  (R)-1-(3-((2~((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo [2,3-d]pyrimidin-
4-yI)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

88) (R)-4-((1-acryloylpiperidin—3-yl)amino)-2-((1-etyl-1H—pyrazol—4-yl)amino)-7H—
pyrolo[2,3-d]pyrimidin-5-cacbonitril,

89) (R)-4-((1—acryloylpiperidin—3—yl)amino)-Z—((1-xyclopropy1—1H-pyrazol-4-
yl)amino)—7H—pyrolo[2,3-d]pyrinﬁdin—S-cacbonitril,

90)  (R)-1-(3-((3-clo-6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4—yl)amino)piperidin—1-y1)prop—2—en—1-0n,

91)  (R)-1-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

92)  1-((3R,4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin—4-yl)amino)-4-metylpiperidin—1-yl)prop-Z-en—l—on,

93) 1—((3R,4R)-3—((3-clo-6—((1-(2,2-diﬂoetyl)—1H—pyrazol-4-y1)amin0)—lH-
pyrazolo[3,4-d]pyrimidin-4-y1) amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

94)  1-((3R,4R)-3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-y1) amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

95)  (R)-1-(3-((5-clo-2-((1 -(2-(dietylamino)etyl)- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin—4-yl)amino)pipen'din— 1-yl)prop-2-en-1-on,

96) (R)-1-3-((5 -clo-2~(isoxazol-4-ylamino)-7H-pyrolo [2,3-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en- 1-on,

97) (R)—1-(3-((5-clo-2—((2-ﬂ0-4-m0rpholinophenyl)amino)-7H—pyrolo[2,3-
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d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

98) (R)—1-(3-((5-clo-2-((3—ﬂo-4-morpholinophenyl)amino)-7H—pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin- 1-yl)prop-2-en-1-on,

99) (R)-l-(3-((5-010-2-((5-metylisoxazo1-4-y1)amin0)—7H—pyrolo[2,3-d]pyrimidin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,

100) (R)—l-(?a-((S-clo-2—((1-ety1—1H—pyrazol—4-y1)amino)—7H-pyrolo[2,3-d]pyrimidin—
4-y1)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

101) (R)-l-(3—((2—((1-ety1—1H-pyrazol—4—yl)amino)—7H—pyrolo[2,3-d]pyrimidin—4—
yI)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

102) (R)-1—(3-((2-(isoxazol—4-ylam'mo)-7H—pyrolo[2,3-d]pyrimidin—4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en-1-on,

103)  (R)-1-3-((2-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-y1)(metyl)amino)piperidin-1 -yl)prop-2-en-1-on,

104) O{)-1-(3-((2-((1-etyl—1H—pyrazo1—4-yl)amino)—7H-pyro10[2,3-d]pyr'1mid'1n—4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

105) (R)—1-(3-((6-((1—ety1-1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-d]pyrimidin—4-
yl)thio)piperidin-1-yl)prop-2-en-1-on,

106) 1—((3R,4R)-3-((6-((1-etyl-1H-pyrazol—4-y1)amino)—1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

107) 1-((3R,4R)-3—((2—((1-etyl—1H—pyrazol—4-yl)amino)-7H—pyr010[2,3-d]pyrimidin—
4-yl)amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

108) (R)-1-(3-((3-c10—6-((1-(2,2-diﬂoety1)-lH—pyrazol—4-yl)amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on,

109) (R)—1-(3—((5-c10-2-((1-ety1—1H—pyrazo1—4-y1)amino)-7H-pyrolo[2,3-d]pyrimidin—
4-yDythio)piperidin-1-yl)prop-2-en-1-on,

110)  (R)-1-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo|3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on,
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111)  (R)-1-(3-((3-clo-6-((1-¢tyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on,

112) (R)-1-(3-((6-((1-(tert—butyl)-1H—pyrazol-4-yl)amin0)—3-clo- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-yl)prop-2-en- 1-on,

113) (R)-l-(3-((3-clo-6-((1-isobutyl-1H—pyrazol—4-y1)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1 -yl)prop-2-en-1-on,

114) (R)—1-(3-((3-010—6-((1—(2,2,2—triﬂoety1)-1H—pyrazol—4-y1)amino)-1H—
pyrazolo[3,4-d]pyrimidin—4-yl)thio)piperidin— 1-yl)prop-2-en-1-on,

115)  (R)-1-(3-((3-clo-6-((1-propyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1 -yl)prop-2-en-1-on,

116) (R)-1-(3-((3-c10-6-(isoxazol—4-y1amin0)-1H-pyrazolo[3,4-d]pyrimidin—4—
yl)thio)piperidin-1-yl)prop-2-en-1-on,

117) (R)-1—(3-(3-c10-6-(5-mety1isoxazol—4-ylamino)-1H-pyrazolo[3,4-d]pyrimidin—4—
ylamino)piperidin-1-yl)prop-2-en-1-on,

118) (R)-1 -(3-((3-c10-6-((1-etyl-1H—pyrazol-4-yl)amino)- 1H-pyrazolo|3,4-
d]pyrimidin—4-yl)(metyl)amino)piperidin— 1-yl)prop-2-en-1-on,

119) (R)—1-(3-((3-clo-6-(isoxazol—4-ylamino)— 1H-pyrazolo[3,4-d]pyrimidin-4-
yl)(metyl)amino)piperidin-1-yl)prop-2-en- 1-on,

120) 1-((3R,4R)—3-((3-010-6-((1-(2,2,2—triﬂoety1)—1H—pyrazol—4-yl)amino)-lH-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on,

121) 1-((3R,4R)-3-((3-clo—6—((1—propyl—1H-pyrazol—4-yl)amino)—1H-pyrazolo[3,4—
d]pyrimidin—4-y1)amino)—4-mety1piperidin—1-yl)prop-2-en-1-0n,

122)  1-((3R4R)-3~((3-clo-6-((1 -(2-(dietylamino)etyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3 ,4-d]pyrimidin—4—y1)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on,

123) 1-((3R,4R)-3-((3-clo-6-((1-(2-morpholinoetyl)-1H-pyraz01—4-y1)amin0)—IH-
pyrazolo [3,4-d]pyrimidin-4-yl) amino)-4-metylpiperidin-1-yl)prop-2-en- 1-on,

124) 1-((3R,4R)—3-((3-c10-6-((l-isobutyl-1H—pyraz01—4-y1)amin0)-1H—pyrazolo[3,4-
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d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

125) 1-((3R,4R)-3—((3-clo—6-((1-(3-metoxybenzyl)-1H—pyrazol—4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin—4-y1)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on,

126)  2-(4-((4-((BR4R)-1 -acryloyl-4-metylpiperidin-3-yl)amino)-3-clo- 1H-
pyrazolo[3,4-d]pyrimidin—6-y1)amino)-IH-pyrazol-l-yl)axetonitril,

127) 1-((3R,4R)-3-((3-c10-6-((1-(diﬂometyl)-1H—pyrazol—4-yl)amino)-1H-
pyrazolo [3,4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

128) 1—((3R,4R)—3-((3-010-6-((1—metyl—1H—pyrazol—4-yl)amino)-1H-pyrazolo[3,4-
dJpyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

129) (R)—1-(3-((6-((1—Xyclopropy1-1H—pyrazol-4-y1)amino)—3-(metylthio)—IH—
pyrazolo[3,4-d]pyrimid'm—4-yl)amino)piperidin— 1-yl)prop-2-en-1-on,

130) (R)-1 -(3-((6-(isoxazol—4-ylamino)-3-(metylthio)— 1H-pyrazolo[3,4-d]pyrimidin-
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

131)  (R)-1-(3-((6-((1-etyl- 1H—pyrazol—4-yl)amino)-3-(metylthio)— 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl)amino)piperidin-1 -yl)prop-2-en-1-on,

132) 1-((3R,4R)—3-((6—((1-ety1—1H—pyrazol—4-yl)amino)—3-(metylthio)-1H—
pyrazolo[3 /4-d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-yl)prop-2-en-1-on,

133) 1-((3R,4R)-3-((6-((1—(2,2-diﬂoetyl)—1H—pyrazol—4-yl)amino)-3-(metylthio)-IH-
pyrazolo[3 ,4-d]pyrimidin—4—y1)amino)—4-metylpiperidin— 1-yl)prop-2-en-1-on,

134)  2-(4-((4-((BRAR)-1 —acryloyl-4-mety1piperidin—3-yl)amjno)-3-(metylthio)- 1H-
pyrazolo[3,4-d]pyrimidin—6—yl)amin0)—1H-pyrazol-l-yl)axetonitril,

135) 1-((3R,4R)—3—((6—((1-xyclopropyl—1H—pyrazol—4-y1)amino)—3-(metylthio)—lH-
pyrazolo[3 ,4-d]pyrimidin—4-yl)amino)—4—metylpiperidin— 1-yl)prop-2-en-1-on,

136) (R)-1—(3—((5-010-2-((3-metylisothiazol-S-yl)amino)-7H—pyrolo[2,3-d]pyrimidin—
4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

137) (R)-l-(3-((5-clo-2-(pyridin-3-ylamino)—7H—pyrolo[2,3-d]pyr'1midin—4-
yl)amino)piperidin-1-yl)prop-2-en-1-on,
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138) 3-((3S,4R)—3-((3-clo—6-((1-etyl-1H—pyrazol-4-yl)amino)-1H—pyrazolo[3,4-
d]pyrimidin-4—yl)amino)-4—ﬂopiperidin—1—yl)-3-ox0propannitril,

139) (R)-3-(3-((3-clo-6-((l-xyclopropyl-1H—pyrazol-4-yl)amino)-1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-y1)-3 -oxopropannitril,

140) G{,E)-1-(3-((5—clo-2-((4-(4-mety1piperazin—1-yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)but-2-en-1-on,

141) 1-((R)—3-((5-c10-2-((4-(4-metylpiperazin—1-yl)pheny1)amino)—7H-pyrolo[2,3-
d]pyrimidin—4-yl)amin0)piperid'm—1-y1)—3-xyclopropylprop-2-yn—1-01,

142) 1-((R)-3-((5—clo-2—((4-(4-metylpiperazin—1-yl)phenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)pent-2-yn- 1-ol,

143) 1-((R)-3-((5-010—2-((4—(4-mety1piperazin—1-yl)phenyl)amino)—7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1-yl)but-2-yn- 1-ol,

144)  (R)-1-3-((6-((1-(2,2,2-trifloetyl)- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3 A-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

145)  (R)-1-(3-((6-((1-(2-(dietylamino)etyl)- 1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3 /A-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on,

146)  (R)-1-(3-((6~(isoxazol-4-ylamino)- 1H-pyrazolo[3,4-d]pyrimidin-4-
yl)amino)piperidin-1-yl)prop-2-en-1-on, |

147)  (R)-1-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en- 1-on,

148) (R)-4-((1-acryloylpiperidin—3—yl)oxy)—2-((l-Xyclopropyl-1H—pyrazol—4-
yl)amino)—7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril,

149) (R)—4-((1-acryloylpiperidin—3-yl)oxy)—2-((1-(2,2-diﬂoetyl)-lH—pyrazol—4-
yl)amino)—7H—pyrolo[2,3-d]pyrimidm-S-cacbonitril,

150) (R)-4-((1-acryloylpiperidin—3-yl)oxy)-Z-((l-etyl—1H—pyraz01—4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-5-cacbonitril,

151)  (R)-1-(3-((2~((1-¢tyl- 1H—pyrazo1—4—yl)amino)—7H—pyro10 [2,3-d]pyrimidin-4-
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yl)oxy)piperidin-1-yl)prop-2-en-1-on,

152) (R)—1-(3-((2-((4-m0rph01inopheny1)amino)—7H—pyrolo[2,3-d]pyrimidin—4-
yl)oxy)piperidin-1-yl)prop-2-en-1-on,

153)  (R)-1-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3.4-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

154) (R,E)—Z—(3-((3-010-6-((l-xyclopropyl—1H-pyrazol—4-yl)arnino)-1H—pyrazolo[3,4—
d]pyrimidin-4-yl)oxy)piperidin-1-cacbonyl)-3 -xyclopropylacrylonitril,

155)  (R,E)-2-(3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo([3,4-
d]pyrimidin-4-yl)oxy)piperidin-1 -cacbonyl)-3-xyclopropylacrylonitril,

156) (RE)-4-((1 -(2-xyano-4-mety1pent—2—enoyl)piperidin—3-yl)oxy)-Z-(( 1-etyl-1H-
pyrazol—4—yl)amino)-7H-pyrolo[2,3-d]pyrimidin—S-cacbonitril,

157) RE)}-4-((1 -(2—xyano-3-xyclopropylacryloyl)piperidin—3-yl)oxy)—2-(( l-etyl-1H-
pyrazol-4—y1)amino)-7H—pyr010[2,3-d]pyrirnidm-S-cacbonitril,

158)  (R,E)-2-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-yl)oxy)piperidin—1-cacbonyl)-4-metylpent—2-ennitril,

159) 1-((3R,4R)-3-((3-clo-6-((l—etyl—1H—pyrazol—4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl) amino)-4-metylpiperidin-1-yl)prop-2-en-1-on,

160) (E)—Z-((3S,4R)-3—((3-c10-6—((1-etyl-1H-pyrazol-4-yl)amin0)-1H—pyraz010[3,4-
d]pyrimidin—4-yl)amino)—4-ﬂopiperidin—1-cacbonyl)-4-mety1pent—2—ennitril,

161) (E)—2-((3S,4R)-3-((3-clo-6-((l-etyl-1H-pyrazol—4-yl)amino)—1H-pyrazolo[3,4-
d]pyrimidin—4-yl)amino)-4-ﬂopiperidin—1-cacbonyl)-3-xyclopropylacrylonitril,

162) (R.E)-2-(3-((3-clo-6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin—4-yl)amino)piperidin—1-cacbonyl)—4-metylpent-z-ennitril,

163) (R,E)—2-(3-((3-clo-6-((l-xyclopropyl-1H—pyrazol—4-y1)amino)—1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-4,4-dimetylpent-2-ennitril,

164) (R,E)—2—(3-((3-clo-6-((1-xyc10propyl-lH—pyrazol-4-y1)amin0)-1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-3-xyclopropylacrylonitril,
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165) (R,E)-2-(3-((3-clo-6-((l-xyclopropyl-1H—pyrazol—4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-cacbonyl)-3 -xyclopentylacrylonitril,

166) (R,E)—Z—(3-((3-clo-6-((l-etyl-1H—pyrazol—4-yl)amin0)-1H—pyrazolo[3,4-
d]pyrimidin—4-y1)amino)piperidin—1-cacbonyl)-3-xyclopropylacrylonitril,

167) (R,E)-Z-(3-((3-clo-6-((1-ety1—1H—pyrazol-4-yl)amino)—1H—pyraz010[3,4-
d]pyrimidin—4-yl)(mety1)amino)piperidin—1-cacbonyl)-3-xyclopropylacrylonitril,

168) (R,E)-Z-(3-((3-clo-6-((l—etyl-1H—pyrazol—4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)(metyl)amino)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril,

169)  (E)-2-((3R4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-cacbonyl)-3-xyclopropylacrylonitril,

170) (E)-2-((3R,4R)—3-((3-010-6—((1-etyl-1H—pyrazol—4-yl)amino)-1H—pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin- 1-cacbonyl)-4-metylpent-2-ennitril,

171) (R,E)—3-xyclopropyl—2-(3-((2-((1-etyl—1H—pyrazol—4-y1)amino)-7H-pyrolo[2,3-
d]pyrimidin—4-yl)amino)piperidin—l-cacbonyl)acryloniu*il,

172) (R,E)—2-(3-((2-((1-etyl-1H—pyrazo1-4-yl)amin0)-7H—pyrolo[2,3-d]pyn'midin—4-
yl)amino)piperidin-1 ~cacbonyl)-4-metylpent-2-ennitril,

173) (R,E)-3-xyclopropyl—Z-(3-((2-((1-etyl—lH—pyrazol—4-y1)amin0)—7H-pyr010[2,3-
d]pyrimidin—4—yl)thio)piperidin—1-cacbony1)acrylonitril,

174) (R,E)-2-(3-((2—((1-etyl-1H—pyrazol-4—yl)amino)-7H-pyrolo[2,3-d]pyrimidin—4-
yl)thio)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril,

175)  (R,E)-3-xyclopropyl-2-(3-((6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril,

176) (R,E)—3-xyclopropy1-2-(3-((6-((1-etyl-1H—pyrazol—4-y1)amino)-1H—pyrazolo[3,4-
d]pyrimidin—4-y1)thio)piperidin—l-cacbonyl)acrylonitril,

177) (R,E)-Z-(3-((5-clo-2—((1—etyl-1H-pyrazol-4—yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)-3-xyclopropylacrylonitril,

178)  (R,E)-2-(3-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
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d]pyrimidin-4-yl)amino)piperidin- 1-cacbonyl)-4-metylpent-2-ennitril,

179)  (R,E)-2-(3-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl)-3-xyclopropylacrylonitril,

180)  (R.E)-2-(3-((5-clo-2~((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl)-4-metylpent-2-ennitril,

181)  (R,E)-2-(3-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)thio)piperidin-1-cacbonyl)-3-xyclopropylacryloniril,

182) (R,E)-3-xyclopropyl-2-(3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)piperidin-1 -cacbonyl)acrylonitril,

183)  2-clo-1-((3R,4R)-3~((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)-4-metylpiperidin-1-yl)ethan-1-on,

184)  (R)-1-(3-((6-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-3-metyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

185)  (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3 A=
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

186)  (R)-1-(3-((6-((1-isobutyl-1H-pyrazol-4-yl)amino)-3-metyl-1 H-pyrazolo|[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

187) (R)-1-(3-((6-((1-(tert-butyl)- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo|3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

188)  (R)-1-(3-((6-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-3-metyl-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

189) (R)-1-(3-((6-((1-etyl-1H-pyrazol-4-yl)amino)-3 ~(metylthio)-1H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,

190) (R)-1-(3-((6-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en- 1-on,

191)  (R)-1-(3-((6-((1-metyl- 1H-pyrazol-4-yl)amino)-3-(metylthio)-1 H-pyrazolo[3,4-
d]pyrimidin-4-yl)amino)piperidin-1-yl)prop-2-en-1-on,
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192) (R)-1-(3-((6-((1-(tert-butyl)-1H-pyrazol-4-yl)amino)-3-(metylthio)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)amino)piperidin-1 -yl)prop-2-en-1-on, va

193)  1-((3S,4R)-3-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-pyrazolo([3,4-
d]pyrimidin-4-yl)amino)-4-flopiperidin-1-yl)prop-2-en-1-on.
13. Duoc phém dé diéu tri bénh viém, bénh tu mién, bénh ting sinh, bénh qua tang sinh, bénh
qua trung gian mién dich, ung thu hodc khéi u, chira hop cht theo diém 1 hodc mubi dugc dung

cua hop chét nay.
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