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Linh vie ky thuat dwogc dé cap

Sang ché dé cap dén hop chét din xuét oxy-flopiperidin c6 hoat tinh trc ché

kinaza, quy trinh didu ché hop chit nay va viéc sir dung chung.
Tinh trang ky thuit ciia sang ché

Protein kinaza 1a enzym xGc tac cho qua trinh phosphoryl hoa cac gbc dac
hiéu cuia cac protein khéc, va dong vai trd quan trong trong cac con duong truyén tin
hidu ma truyén c4c tin hiéu ngoai bao dén nhan. Ngoai ra, protein ndy cling lién quan
dén nhiéu loai bénh in vivo. Trong qua trinh khéi phat va phat trién bénh viém, bénh
tw mién, bénh ting sinh hodc bénh qua tdng sinh va/hodc bénh dugc diéu tiét bai
mién dich, c6 nhidu bing chimg cho thiy rang cac té bao T (hodc cac lympho bao T)

va céac té bao B (hoic cc lympho bao B) dong vai trd quan trong.

Janus kinaza (sau day dugc dé cap dén 1a "JAK") 14 protein bao twong tyrosin
kinaza déng vai tro then chét trong viéc didu hoa chirc ning té bao trong hé lympho-
tao méau. Cac xytokin dugc biét dén 1a dong vai trd quan trong trong viéc diéu hoa
ching viém, tinh mién dich va chtc nang té bao binh thudng, va JAK hoat héa
protein STAT (Signal Transducer and Activators of Transcription-tac nhan truyén tin
hiéu va tac nhan hoat héa phién ma) thong qua qua trinh phosphoryl héa tyrosin aé
¢6 duoc con dudng truyén tin hidu nhanh dén xytokin. Viéc truyén tin hiéu
JAK/STAT di duoc biét dén 1a c6 lién quan dén cac bénh dj ing, bénh hen, bénh tu
mién (ching han nhu, chting thai loai manh ghép, bénh viém khép dang thap, bénh
X0 cing teo co mdt bén, bénh da xo ciing, v.v.), cic bénh ung thu thé rin, bénh ung
thu mau (ching han nhu, bénh bach cdu, u lympho va v.v.).

Ho JAK duoc phéan loai thanh bdn thanh vién: JAK 1, JAK 2, JAK 3 va TYK
2. Céc thanh vién cta ho JAK bt cip voi nhau dé diéu tiét céc tin hidu tir nhiéu loai

xytokin. Ho nay bao gdm JAK2 va JAK1 lién quan dén qua trinh truyén tin hiéu yéu
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td ting truéng tao mau, va td hop cia TYK2 va JAK2 quan trong trong qua trinh
truyén tin hiéu interferon va gop phan vao sy dung nap vét chi. JAK2 c6 thé gay
thiéu mau, giam tiéu cau, giam bach cAu, dic biét 12 khi no lién quan dén qué trinh

truyén tin hiéu yeu to tdng truéng tao mau va géy ra su irc ché qua muec.

Sy biéu hién ctia JAK 1, JAK2 va TYK2 dugc thdy 1a phan b rong rai, trong
khi su biéu hién cia JAK3 bi gi6i han & cac lympho bao va ¢ li€n quan dén qua
trinh truyén tin higu cho céc chudi gama thong thudng, cdc thanh vién cua céc thy
thé 1L-2, IL-4, IL-7, IL-9, IL-15 va IL-21, déc biét la chudi gama thong thudng cua
ho IL-2. Ngay khi xytokin dugc gén két, thi thy thé nay mang JAK3 1ién ké bén canh,
JAK3 nay cam ung su tu phosphoryl héa cta cac dAu tan C cua chudi p. Két qua 13,
didu nay giy ra su hoat hoa protein STAT, la mot bude quan trong trong qua trinh
chuyén phat tin hiéu dén nhan. JAK3 kiém soét cac con dudng tin hiéu cia nhiéu
xytokin théng qua quy trinh nay. Didu nay khién cho JAK3 thanh muc tiéu hép dan

cho qua trinh rc ché mién dich.

Céc té bao B déng vai trd quan trong trong qua trinh phat trién bénh tu mién
va/hodc bénh viém. Cac chét tri liéu géc protein khir cac té bao B, vi du, Rituxan,
cho tac dung trong cac bénh viém do tu khang thé cam ng nhu bénh viém khdp
dang thap. Do do, chét rc ché protein kinaza ma c6 vai trd trong qud trinh hoat hoa
t bao B 13 chét tri lidu hiru dung d& didu tri céc bénh dugc diu tiét bsi té bao B, vi

du, dé san sinh ra céc tu khang thé.

Viéc truyén tin hi¢u thong qua thu thé té bao B (BCR) diéu hoa nhiéu dap
g té bao B khac nhau, bao gbm su ting sinh va biét hoa thanh cac té bao san sinh
khang thé truéng thanh. BCR‘ 1a phén tir diéu hoa quan trong clia hoat tinh té bao B,
va viéce truyén tin hiéu bét thuong c6 thé giy ra sy hinh thanh céc tw khing thé gay
bénh ra gdy nhidu bénh ty mién va/hodc bénh viém va gay ra su ting sinh cla cac té
bao B mét diéu hoa.

Tyrosin kinaza Bruton (sau déy, dugc dé cap dén1a "BTK") Ia chét didu hoa
quan trong cho sy phat trién, hoat hoa, truyén tin higu va séng sot clia té bao B. BTK

¢6 trong con dudng truyén tin hiéu dugc khoi phat bing cach ghn két cac phéi tir
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ngoai bao véi céc thu thé bé mit t& bao cua ching. Sau khi nbi thu thé khang nguyén
té bao B (BCR), thi cin phai c¢6 hoat tinh cia BTK béi tac dong trung khép cia
protein tyrosin kinaza Lyn va Syk dé kich thich sy huy dong canxi dugc didu tiét boi
phospholipaza C-y2. Do do, vigc Gtc ché BTK c6 thé 1a mot phuong phép tri liéu hitu

dung dé ngan chin qua trinh khéi phat ctia céc bénh dugc diéu tiét boi t€ bao B.

Nhu duoc néu & trén, Janus kinaza va kinaza gbc TEC déng vai trd quan
trong trong qua trinh hoat héa té bao T va/hodc té bao B lién quan dén su phat trién
bénh viém, bénh tyr mién, bénh tdng sinh hodc bénh qua tang sinh, va bénh dugc didu
tiét boi mién dich. Do dd, su phat trién cla cac chat e ché mot cach hidu qua cac
bénh nay co thé hitu dung dé 1am chét tri liéu lién quan. Céc vi du cu thé vé cac bénh
ma c6 thé duge didu tri va ngin ngira bao gdm bénh ung thu, ching thai loai manh
ghép, bénh da xo cting, bénh viém khép dang thip, bénh viém khép vay nén, bénh
vay nén, bénh hen, bénh viém da di ing, bénh viém da co dia, bénh eczema, bénh
tiéu duong typ I, bién ching tiéu dudng, bénh viém loét dai trang, bénh Crohn, roi
loan tuyén giap tw mién, chimg rung 16ng téc toan co thé, hoi chimg Sjogren va cac
bénh tuong tu.

Chét trc ché TAK3 kinaza 1a tofacitinib (CP-690550) (Pfizer Inc.) hién dang
duoc phé chuin va ban trén thi truong dé diéu tri bénh viém khép dang thap. Ngoai
ra, chét rc ché BTK kinaza 1a ibrutinib (PCI-32765) (Pharmacyclics) dang ¢ giai
doan 1am sang, nhung da c6 bdo cdo vé cac tac dung phu nghiém trong nhu phét ban
trén da va tiéu chay trong cac trudng hop lam sang. Vi vay, can phai phat trién chét
c6 hiéu qua va 4n dinh hon d8 trc ché JAK va/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; W02010-009342).

Do d6, céc tac gia sang ché da phét hién ra hop chét oxy-flopiperidin méi c6

hoat tinh ¢ ché wu viét ding lam chét e ché kinaza, tir d6 hoan thanh sang ché.
Ban chit k§ thuit ciia sang ché
Vén dé k§ thuat

Muc dich cta sang ché 1a dé xuit hop chit oxy-flopiperidin c6 kha nang irc

_4-
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ché khang kinaza, dic biét 1a tyrosin kinaza, quy trinh didu ché cac hop chét nay va

viéc st dung chung.

Mot muc dich khac cua sang ché 1a d& xuét dugc pham chira hop chét oxy-

flopiperidin nay lam thanh phén hoat tinh.
Mo ta chi tiét sang ché
Giai phap k¥ thuat
DPé dat dugc cac muc dich néu trén, thi séng ché d& xuét hop chét ¢6 cong
thirc hoa hoc 1 sau day, hodc mubi duoc dung ctia hop chét nay:

Cong thtrc hda hoc 1

Re |l
NI\ N\

e AL

N N N

H
trong do, trong cong thirc hoa hoc 1 nay,
R 14 pyrazolyl, isooxazolyl, isothiazolyl, phenyl, hodc benzothiazolyl, trong
d6 R1 khong duoc thé hode duge thé bang R,

Ra 12 Crsalkyl, Ci-s haloalkyl, Cs.s xycloalkyl, Ci.s hydroxyalkyl,
morpholino, tetrahydropyranyl, hodc piperidinyl, va

R; 13 hydro, C1.s alkyl, halogen, hodc xyano.

Té6t hon 13, Ra 12 metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl,
isopentyl, neopentyl, flometyl, diflometyl, triflometyl, 2-floetyl, 2,2-difloetyl, 2,2,2-
trifloetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, hydroxymetyl, 2-
hydroxyetyl, morpholino, tetrahydropyranyl, hodc piperidinyl.

Tét hon 13, R, 13 hydro, metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl,

isopentyl, neopentyl, flo, clo, brom, hodc xyano.
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T4t hon 13, cong thirc héa hoc 1 duoc thé hién béng cdng thirc hoda hoc 1-1

sau day:

Cong thire héa hoc 1-1

A

R 2

a
\ o]

0
R
N X
/ N A\
N\j\ )I\ = N
N N N
H
trong d6, trong cong thire hoa hoc 1-1 ndy, Ra va Rz 1a nhu duge xdc dinh ¢

trén.

Tét hon 13, trong cong thirc hoa hoc 1-1 ndy, Ra 1a Ci.s alkyl, Ci-s haloalkyl,
Cs.s xycloalkyl, Ci-s hydroxyalkyl, tetrahydropyranyl, hodc piperidinyl, va t6t hon
nita 13 etyl, 2,2-difloetyl, xyclopropyl, 2-hydroxyetyl, tetrahydropyranyl, hodc
piperidinyl. Tt hon 13, trong cong thitc héa hoc 1-1 nady, Rz 1a hydro, Ci.s alkyl,
halogen, hodc xyano, va tdt hon nita 1 hydro, metyl, flo, clo, hodc xyano.

Tét hon 13, cong thirc hoa hoc 1 duge thé hién bang cdng thirc héa hoc 1-2

sau day:

Cong thirc héa hoc 1-2

o

R2
(®)
N\S N NS \

Ra’@HJLN/ \

trong d6, trong cong thic hoa hoc 1-2 ndy, Ra va Rz 12 nhu dugc xdc dinh ¢

Tét hon 13, trong cong thirc héa hoc 1-2 nay, Ra 12 Cs alkyl, va tot hon nita
la metyl. Tbt hon 13, trong cong thic hoéa hoc 1-2 nay, R, la hydro, hodc Ci.s alkyl,

-6-
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va tot hon nita 14 hydro hogc metyl.

Céc vi du dién hinh v& hop chit c6 cong thirc héa hoc 1 13 nhu sau:
1) 1-(trans-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
2) 1-(trans-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
3) 1-(trans-3-((2-(1-xyclopropyl-1H-pyrazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yloxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
4) 1-(cis-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-
yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
5) 1-((38,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
6) 1-((3S,4R)-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
7 1-((38,4R)-4-flo-3-((2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,
8) 1-((3S,4R)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
9) 1-(trans-3-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
10) 1-(trans-3-((5-clo-2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
11) 1-(trans-3-((5-clo-2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
12)  4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-((1-etyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril, |
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13) 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-((1-xyclopropyl- 1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril,

14)  4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-(1-(2,2-difloety])-1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitrii,

15) 1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

16) 1-(cis-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

17) 1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-pyrolo[2,3-
d]pyrimidin-4-y1)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

18) 1-(cis-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

19) 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

20) 1-((3S,4R)-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

21) 1-((3S,4R)-4-flo-3-((5-metyl-2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

22) 1-((3S,4R)-3-(2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yloxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

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

24) 1-((3R,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

25) 1-((38,48)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on, |

26) 1-((3S,4R)-3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-

-8
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d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

27) 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
dJpyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

28) 1-((3R,48)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

29) 1-((3R,4S)-4-flo-3-((2-(isoxazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

30) 1-((3S,4R)-4-flo-3-((2-((1-(2-hydroxyetyl)-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

31) 1-((3R,48)-4-flo-3-((2-((4-morpholinophenyl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

32) 1-((3R,4S)-4-fl0-3-((2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

33) 1-((3R,48)-4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,
34) 1-((3R,4S)-3-((2-(benzo[d]thiazol-6-ylamino)-7H-pyrolo[2,3-d]pyrimidin-
4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

35) 1-((3R,48)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on, va

36) 1-((3S,4R)-4-flo-3-((2-((1-(piperidin-4-yl)- IH-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on.

Ngoai ra, hop chét theo sdng ché c6 thé tdn tai dudi dang mudi, ddc biét 1a
mubi dugc dung. Céc mubi thudng duge st dung trong linh vuc nay, nhu cac mudi
cdng axit tao ra nho cac axit tu do dugc dung, c6 thé duoc st dung 1am mubi nay
khong gidi han. Thuat ngir “mubi dugc dung” nhu dugce sit dung & déy dé cap dén
mubi cdng hitu co hodc vo co bét ky ctia hop chét c6 cong thirc héa hoc 1 ¢6 ndng

do ¢o tac dong hiéu qua do mubi nay twong ddi khéng doc va gay hai cho bénh nhén
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va ¢6 céc tac dung phu khdng lam suy giam d¢ hi¢u nghiém c6 ich cua hop chat trén.

Mudi duge dung c6 thé duogc thu nhan bing cic phuwong phép thong dung
br:'mg c4ch st dung céc axit vd co hogc hitu co. Vi du, mubi dugce dung co thé duoc
didu ché bang cach hoa tan hop chét c6 cong thirc hoa hoc 1 trong dung méi hitu co
tron 1an duge véi nude, chéng han nhu, axeton, metanol, etanol hodc axetonitril, sau
d6 bd sung axit hitu co hodc axit v6 co vao, va loc va lam kho cac tinh thé két taa.
Theo mot cach khac, mudi duge dung c6 thé duoc diéu ché béng cach dua dung méi
hogc lwong axit du tir hon hop phén tng da bd sung axit vao diéu kién ap suét giam
va sau d6 1am kho phan cin, hogc bang cach bd sung dung moi hitu co khac vao va
sau d6 loc mudi két tha. Tai thoi diém nay, cac mubi dugc vu tién ¢ thé bao gdm
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 sucxinic,
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 xinnamic, axit salixylic, axit metansulfonic,

axit benzensulfonic hodc axit toluensulfonic, va axit tuong tur.

Mubi hodc solvat khdng dugc dung cua hgp chét ¢6 cong thire hoa hoc 1 ¢6
thé duoc st dung 1am chét trung gian trong quy trinh didu ché hop chét c6 cong thirc

hoa hoc 1, hodc mudi hodc solvat dugc dung cia no.

Hop chét c6 cong thirc hoa hoc 1 theo séng ché khong nhiing bao gbm cac
mubi dugc dung ctia nd, ma con bao gbm tt ca cac solvat va hydrat c6 thé dugc
didu ché tir d6, va con bao gdm tit ca céc chit ddng phén lap thé c6 thé c6. Solvat,
hydrat va chit ddng phan lap thé cta hop chét c¢6 cong thic héa hoc 1 ¢6 thé duoc
diéu ché va dugc st dung tir hop chét c6 cong thirc hoa hoc 1 nay bang cach str dung
cac phuong phap thong dung.

Ngoai ra, hop chét c6 cong thirc hda hoc 1 theo sang ché c6 thé dugc diéu ché
& dang két tinh hodc & dang khong két tinh, va khi hop chat c6 cong thirc héa hoc 1
nay duge didu ché & dang két tinh, thi hop chat ndy c6 thé tily ¥ dugc hydrat héa

hodc dugc solvat hoa. Theo sang ché, hop chét c6 cong thirc héa hoc 1 ¢6 thé khong
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chi bao gdm hydrat héa hoc lugng phap, ma con bao gdm ca hop chét chia nhidu
luong nude khac nhau. Solvat ctia hop chit c6 cong thirc héa hoc 1 theo sang ché

bao gbdm ca solvat héa hoc lugng phéap va solvat phi héa hoc lugng phap.

Ngoai ra, vi du, sang ché c6 thé tao ra hop chét c6 cong thirc hoa hoc 1 thong

qua so db phan tmg 1 duéi day.

So d0 phan tng 1
z R, ci—Y z Ra
Z/lN/ N ; Z)\N/ N
Y
11 1-3

- F
i J Hom\f(o\l/
14 °

0 Rz\([’(‘i/ ii 0 Rz\g/‘\/ iv 07 %,
[ N A N
A Ry Al 2 R L L0
z7>N" N SNTONTTN 1SN SN N

\ H Y H H
15 16 17
iv VL

0" "R, v o Rz\{)(\ i o Rz\ﬂ/\
NN\ N\ NS o]
AL AL R Ly

H H NNOR
1-8 1-9 1

(trong so dd phan tng 1 nay, Ri va Rz 1a nhu duge xac dinh ¢ trén, Y 1a 4-
metylbenzylsulfonyl hodc 2-(trimetylsilyl)etoxymetyl, Z la halogen, va t6t hon néu
7 1a clo)

Budc i 1a budc didu ché hop chit ¢6 cong thie hoa hoc 1-3 bing cach cho
hop chat c¢6 cong thitc hoa hoc 1-1 phan ting v6i hop chét ¢6 cong thirc hoa hoc 1-2.
Tt hon 1a phén g nay dugc thye hién ¢ nhiét do 0°C hodc nhiét do thép hon trong
diéu kién bazo, va dung moi tdt hon 1a axeton, tetrahydrofuran hodc

dimetylformamit.

Bude ii 1a budc didu ché hop chét c6 cong thirc hoa hoc 1-5 bang cach cho
hop chét c6 cong thirc hoa hoc 1-3 phan ting v6i hop chét ¢6 céng thirc hoa hoc 1-4.

Tét hon 12 phan (g nay dugc thuc hién & nhiét d9 0°C hogc nhiét do thép hon hogic
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& nhiét dd trong phong dén nhiét do cao khi c6 mit bazo, va bazo nay t5t hon 12 natri
hydrua, xesi carbonat hogc diisopropyletylamin. Hon nita, dung moi t5t hon 1a

tetrahydrofuran, etanol, va dimetylformamit.

Buée iii 12 budc didu ché hop chit c6 cong thirc héa hoc 1-6 bang céch cho
hop chét c6 cong thie hoa hoc 1-5 phan tng v6i Ri-NHo. T6t hon 13 phan ng nay
duge thuc hién & nhiét d6 ndm trong khoang tir 100°C dén 120°C khi ¢6 mit phdi
tr, chit xuc tac paladi va bazo, hodc theo mdt cach khac ¢ nhiét do cao khi c6 mat

axit trifloaxetic, va dung moi tdt hon 12 1,4-dioxan, tert-butanol hodc 2-butanol.

Budc iv 1a phdn Gng nhdm loai bdé nhém béo vé cia hop chét ¢6 cong thirc
hoa hoc 1-6, 1a bude nhim diéu ché hop chét ¢ cong thirc hoéa hoc 1-7. Tbt hon 1a
s& phan tng trong didu kién axit (tdt hon 1, diéu kién axit clohydric 6N) va sau d6
phan tmg v6i dung dich amoniac chira nudc, hodc theo mot cach khéc, s€ phan ung
véi florua, t6t hon 14 tetrabutylamonia florua, trong didu kién bazo, va dung mbi tdt

hon 1a metanol, tetrahydrofuran, hodc 1,4-dioxan.

Budc v 12 buéc diéu ché hop chat c6 cong thirc hoa hoc 1 bang cach cho hop
chét c6 cong thirc héa hoc 1-7 phan Gng véi axyl clorua. Tt hon 13 phan tng nay
dwoc thuc hién ¢ nhiét do ndm trong khoang tir -20°C dén 0°C khi c6 mit trietylamin
hoic natri hydro carbonat. Hon nita, dung moi nay t6t hon 12 hdn hop ctia diclometan

hodc tetrahydrofuran va nudec.

Hon nita, nhu dugc thé hién trong so d6 phan tmg 1, hop chét c6 cong thirc
hoa hoce 1-5, hop chét ¢6 cong thirc héa hoc 1-8, hop chét c6 cong thirc hoa hoc 1-9,
va hop chét ¢6 cong thitc hoa hoc 1 ¢6 thé dugc didu ché theo tht tu nay, va ting
budc iv, v, va iii gibng nhu duge md ta & trén, ngoai trir cic chét phan tng.

Theo mot phuong an khéac cua sang ché, sang ché dé cap dén duoc pham
ding & ngin ngira hodc didu tri bénh, dugc pham nay c6 loi cho tac dong tre ché
kinaza, chtra hop chét c6 cong thirc hoa hoc 1, hodc mudi duge dung, hydrat, solvat
hogic chét ddng phan ctia né 1am thanh phan hoat tinh.

Trong trudng hop nay, cac bénh lién quan dén tac dong Grc ché kinaza bao

gdm bénh viém, bénh tyu mién, bénh ting sinh hodc bénh qua tang sinh, va bénh duoc
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diéu tiét boi mién dich, bénh ung thu, khéi u hodc dang bénh twong tir.

Thuét ngit “ngan nglra” nhu duge st dung ¢ day dung d& chi tac dong bat ky
dé tri hodn hodc tc ché sy xuét hién, lan rong hodc tai phat cuia cac bénh néu & trén
bing cach ding dugc pham theo sang ché, va thuat ngir “diéu tri” nhu duge st dung
¢ day dung d8 chi tac dong bat ky @& cai thién hodc thay ddi cic triéu ching cla cac

bénh trén theo hudéng tdt hon bang cach dung dugc pham theo sang ché.

Dugc phim theo sang ché c6 thé duge bao ché & cac dang dé dung qua dudng
miéng hodc ngoai dudng tiéu hoa theo ti€u chuén duoc ly thuc tién. Duge phim nay
c6 thé chira cac chat phu gia nhu chit mang, chit bd trg hodc chét pha lodng dugc

dung ngoai thanh phan hoat tinh.

Chét mang thich hop bao gdm, vi du, nuée mudi sinh 1y, polyetylen glycol,
etanol, dau thuc vat va isopropyl myristat va chét twong tu. Chat pha lodng bao gom,
vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza va/hodc glyxin va chét
twong tw, nhung khong gidi han ¢ d6. Hon nita, hop chét theo sang ché cé thé duoc
hoa tan trong dau, propylen glycol hoac cac dung moi khac thuong duogc su dung
trong quy trinh diéu ché dung dich tiém. Ngoai ra, hop chét theo sang ché ¢o thé

duoc phél tron & dang thuéc m& hodc kem dé str dung tai chd.

Dang liéu lwgng dugc 1y cia hop chit theo sang ché co thé bao gdm viéc str
dung hop chét nay & dang mubi duoc dung hoic solvat cua nd, va st dung hop chét
nay mot minh hodc dudi dang t8 hop va/hodc hon hop thich hop cling v6i cac hop

chét hoat dugc khéc.

Hop chét theo sang ché c6 thé dugc phdi tron thanh dung dich tiém bing
cach hoa tan, tao huyén phi hodc nhil héa hop chét nay trong dung mdi tan dugc
trong nuéc nhu nude mudi thong thuong, dextroza 5% hodc dung moi khong chira
nudce nhu glyxerit axit béo tbng hop, este ctia axit béo bac cao hodc propylen glycol.
Dugc phidm theo séng ché c6 thé chua cac chat phu gia thong thudong nhu chét 1am
tan, cht d'fmg truong, chét tao huyén phu, chét nhii hoa, chit 6n dinh va chét bao

quan.

Liéu dugc wu tién ctia hop chét theo sang ché co thé thay ddi theo tinh trang
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bénh ly va thé trong cia bénh nhan, mac do trAm trong ctia bénh, loai thude, va
dudng st dung va thoi gian st dung, nhung lidu nay c6 thé dugc lya chon mdt cach
thich hop boi nguoi o hidu biét trung binh vé linh vuc nay. Tuy nhién, dé dat duoc
hi€u qua mong mudn, hop chit theo séng ché c6 thé duge dung hing ngay voi lidu
nam trong khoang tr 0,0001 dén 100mg/kg (thé trong), va t6t hon 1a tir 0,001 dén
100mg/kg (thé trong). Viéc dung c6 thé dugc thuc hién mot 1an mdi ngy hodc theo
cac lidu chia nhd mdi ngdy qua dudng miéng hodc ngoai duong tiéu hoa. Ty thude
vao phuong thtre dung, dugc phim nay c6 thé chira hop chét theo sang ché v&i lugng
ndm trong khoang tir 0,001 dén 99% trong lugng, tt hon 1a tir 0,01 dén 60% trong

lugng.

Dugc pham theo séng ché ¢6 thé duge dung cho dong vét c6 vit nhu chudt
dudi dai, chudt nhét, dong vat nudi, ngudi, qua cac duong khac nhau. Viée dung co
thé duoc thuc hién thong qua tAt ca cac phuwong phép c6 thé c6, vi du, ding qua
dudng miéng, ding qua dudng truc trang, tiém trong tinh mach, trong co, dudi da,

trong ndi mac tir cung, trong nao tht.
Hiéu qua thyc hién sang ché

Hop chét c¢6 cong thirc hoa hoc 1 theo séng ché hoic mubi duoce dung, hydrat,
solvat hodc chit dong phan cua hgp chét nay c6 thé dugc st dung mdt cach hiru

dung dé ngan nglra hodc diéu tri cac bénh lién quan dén cac tac dong urc che kinaza.

Vi du thyc hién sing ché

Sau day, sang ché s& duoc md ta chi tiét hon bang cac vi du. Tuy nhién, cic
vi du nay dugc néu chi nham muc dich minh hoa, va khong nén dugc hiéu 1a lam
gi¢i han pham vi cua sang ché & cac vi du nay.
Vi du 1: didu ché 1-(trans-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Bude 1: didu ché 2,4-diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (1,0g, 5,3mmol) dugc hoa tan
trong N,N-dimetylformamit (10,0mL), thi natri hydrua (234,0mg, 5,9mmol) dugc
bd sung vao d6 & nhiét do 0°C, va sau d6 duoc khudy trong 30 phut. (2-
(clometoxy)etyl)trimetylsilan (975,0mg, 5,9mmol) dugc bd sung vao hdn hop phin
ung, va sau d6 dugc khudy & nhiét @6 trong phong trong 1 gid. Sau khi bd sung etyl
axetat, thi nudc cit duge bd sung vao va 16p hitu co dugc tach. Lép hitu co da tach
nay dugce xu ly bang natri sulfat, dugc loc va co trong didu kién 4p suét giam. Phin
cin dugc tach bang phuong phap sdc ky cot dé thu duoc 1,7g (hiéu suét: 100,0%)

hop chat néu & dé muc.

1H NMR (500 MHz, CD;0D) & 7,66-7,65 (m, 1H), 6,73-6,72 (m, 1H), 5,62
(s, 2H), 3,58 (m, 2H), 0,91-0,86 (m, 2H), 0,07 (s, 9H).

Bude 2: didu ché trans-tert-butyl-3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-carboxylat

Sau khi trans-tert-butyl-4-flo-3-hydroxypiperidin-1-carboxylat (826,6mg,
3,8mmol) duoc hoa tan trong tetrahydrofuran (10,0mL), natri hydrua (180,9mg,
4,5mmol) dugc bd sung vao d6 & nhiét d6 0°C, va sau d6 duge khuéy trong 30 phut.
2,4-Diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin (1,2g,
3,8mmol) duge bd sung vao hdn hgp phan tng, va sau d6 dugce khudy & nhiét do
trong phong trong 2 gio. Sau khi bd sung etyl axetat, thi nudc cét dugc b sung vao
va 16p hitu co dugc tach. Lop hitu co da tich nay duge xu ly bang natri sulfat, dugc
loc va ¢o trong didu kién ap sudt giam. Phan cin dugc tach bang phuong phép sic

ky cot dé thu dugc 1,6g (hiéu suét: 83,1%) hop chit néu & dé& muc.

1H NMR (500 MHz, DMSO-d¢) & 7,59-7,58 (m, 1H), 6,60-6,57 (m, 1H),
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5.56-5,50 (m, 2H), 5,17-4,95 (m, 2H), 3,88-3,85 (m, 2H), 3,78-3,50 (m, 4H), 2,10-
2,05 (m, 1H), 1,81-1,80 (m, 1H), 1,36-1,10 (m, 9H), 0,82 (m, 2H), 0,06 (s, 9H).

Bude 3: didu ché trans-tert-butyl-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d] pyrimidin-4-yl)oxy)-4-flopiperidin-1-

carboxylat

Tert-butanol (40,0mL) dugc bd sung vao trans-tert-butyl-3-((2-clo-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-
carboxylat (1,4g, 2,7mmol) va l-etyl-1H-pyrazol-4-amin (333,8mg, 3,0mmol).
Tris(dibenzylidinaxeton)dipaladi (125,0mg, 0,Immol), 2-dixyclohexylphosphino-
2' 4' 6'-triisopropylbiphenyl (128,6mg, 0,3mmol) va kali carbonat (754,6mg,
5,5mmol) dugc bd sung vao d6, va hdn hop nay dugce khudy & nhiét 6 150°C trong
thoi gian tir 2 dén 3 gio va sau d6 dugc lam mat xubng nhiét do trong phong. Sau
khi bd sung etyl axetat, thi nudc cAt duge bd sung vao va 16p hitu co dugce tach. Lép
hitu co da tach nay dugce xu ly b::ing natri sulfat, duoc loc va co trong diéu kién ap
sut giam. Phin cin duoc tach bang phuong phap sdc ky cot dé thu duge 1,3g (hiéu

suét: 83,4%) hop chit néu & d& muc.

1H NMR (500 MHz, CD;0D) 3 8,03 (s, 1H), 7,62 (s, 1H), 6,98 (s, 1H), 6,36-
6,35 (m, 1H), 5,55-5,52 (m, 2H), 5,33-5,32 (m, 1H), 5,05-5,00 (m, 1H), 4,38-4,14
(m, 3H), 3,89-3,80 (m, 1H), 3,60-3,44 (m, 4H), 2,22-2,01 (m, 1H), 1,89-1,85 (m,
1H), 1,48-1,10 (m, 12H), 0,95-0,86 (m, 2H), 0,11 (s, 9H).

Budce 4: diéu ché trans-N-(1-etyl-1H-pyrazol-4-yl)-4-((4-flopiperidin-3-yl)oxy)-7H-
pyrolo[2,3-d]pyrimidin-2-amin

Dung dich axit clohydric 6N (10,0mL) d& duoc hoa tan trong metanol dugc
bd sung vao  trans-tert-butyl-3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-
carboxylat (1,3g, 2,3mmol), va hdn hop nay duge khudy & nhiét do trong phong
trong 2 gio. San phém phan tng dugc cd, va sau d6 1,4-dioxan (20,0mL) va amoniac
nudc (10,0mL) duoc b6 sung vao phan cin. Hon hgp phén tng dugc khudy & nhiét

d6 trong phong trong 12 gio va sau d6 dugc ¢ dé thu dugce 785,8mg (hidu suit:
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100,0%) hop chét néu & d& muc ma khong tinh ché thém. Sau khi ¢6 sén pham phan
tmg, thi 1,4-dioxan (20,0mL) va amoniac nu6c (10,0mL) dugc bd sung vao phan
can. Sau khi khudy & nhiét &9 trong phong trong 12 gi®, thi san phim phan Gng duge
¢6 d& thu dugc 785,8mg (hiéu sut: 100,0%) hop chit néu & d& muc ma khong tinh

ché thém.

Bude 5: didu ché 1-(trans-3-((2-((1 -etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

Sau khi trans-N-(1-etyl-1H-pyrazol-4-yl)-4-((4-flopiperidin-3-yl)oxy)-7H-
pyrolo[2,3-d]pyrimidin-2-amin (785,8mg, 2,3mmol) va natri bicarbonat (599,8mg,
6,9mmol) dugc hoa tan trong tetrahydrofuran/nudGe cAt (15,0mL/3,0mL), thi acryloyl
clorua (212,7ul, 2,6mmol) dugc bd sung vao do ¢ nhiét do 0°C. Hon hop phan tng
nay dugc khudy & nhiét d6 0°C trong 1 gid. Sau khi bd sung etyl axetat, thi nudc ct
duoc bd sung vao va 16p hitu co duge tach. Lép hitu co da téch nay duoc xit ly bang
natri sulfat, duoc loc va co trong diéu kién ap suét giam. Phin cin duge tach bing
phuong phap sic ky cot dé thu duogc 250,0mg (hiéu suét: 27,5%) hop chét néu (’)rv dé
muc.

1H NMR (500 MHz, CD3;0D) § 7,98-7,96 (m, 1H), 7,57-7,55 (m, 1H), 6,84-
6,53 (m, 2H), 6,26-6,08 (m, 2H), 5,78-5,52 (m, 1H), 5,41-5,40 (m, 1H), 5,10-5,04
(m, 1H), 4,50-4,06 (m, 4H), 3,89-3,86 (m, 1H), 3,55-3,41 (m, 1H), 2,19-2,16 (m,
1H), 1,95-1,93 (m, 1H), 1,45-1,41 (m, 3H).

Vi du 2: didu ché 1-(trans-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu duoc 13,9mg (hidu suét: 35,9%) hop chit néu & dé muc theo cach giéng

nhu trong vi du 1, ngoai trix viée 1-(2,2-difloetyl)-1H-pyrazol-4-amin dwgc s dung
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thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CD3;0D) § 8,13-8,08 (m, 1H), 7,65-7,60 (m, 1H), 6,87-
6,54 (m, 2H), 6,28-6,07 (m, 3H), 5,79-5,55 (m, 1H), 5,45-5,44 (m, 1H), 5,05-4.99
(m, 1H), 4,53-4,46 (m, 3H), 4,16-4,13 (m, 1H), 3,92-3,89 (m, 1H), 3,62-3,44 (m,
1H), 2,19-2,17 (m, 1H), 1,97-1,96 (m, 1H).
Vi du 3: didu ché I-(trans-3-((2-(1-xyclopropyl-1H-pyrazol-4-ylamino)-7H-
pyrolo[2,3-d]pyrimidin-4-yloxy)-4-flopiperidin- 1-yDprop-2-en-1-on
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Thu dugc 10,9mg (hiéu suét: 42,2%) hop chét néu & dé muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc st dung
thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CD;0D) § 8,03-7,99 (m, 1H), 7,59-7,54 (m, 1H), 6,86~
6,56 (m, 2H), 6,27-6,21 (m, 1H), 6,12-6,04 (m, 1H), 5,80-5,53 (m, 1H), 5,44-5,43
(m, 1H), 5,25-5,00 (m, 2H), 4,25-4,12 (m, 2H), 3,92-3,89 (m, 1H), 3,62-3,45 (m,
1H), 2,19-2,18 (m, 1H), 1,95-1,92 (m, 1H), 1,13-1,01 (m, 4H).

Vi du 4: diéu ché 1—(cis-3-((2-((1-ety1—1H—pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en- 1-on

F. F
,,, /\
bS
H

Thu duge 19,3mg (hi€u suét: 27,8%) hop chit néu & dé muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc cis-tert-butyl-4-flo-3 -hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-

carboxylat trong vi du 1.
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Vi du 5: diéu ché 1-((3S,4R)-3-((2-((1-ctyl- 1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu dugce 16,2mg (hiéu suét: 57,4%) hop chit néu & dé muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc tert-butyl(3S,4R)-4-flo-3-hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-
carboxylat trong vi du 1.

1H NMR (500 MHz, CD30D) & 7,98 (s, 1H), 7,57-7,55 (m, 11), 6,88-6,45
(m, 2H), 6,30-5,98 (m, 2H), 5,80-5,44 (n, 2H), 5,20-5,05 (m, 1H), 4,40-4,12 (m,
3H), 4,05-3,52 (m, 3H), 2,24-2,21 (m, 1H), 2,01-1,94 (m, 1H), 1,47-1,43 (m, 3H).

Vi du 6: didu ché 1-((3S,4R)-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-7H-

pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1 -yl)prop-2-en-1-on

F
F

NA x%

Thu duge 15,6mg (hiéu suét: 60,2%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc tert-butyl(3S,4R)-4-flo-3-hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-
carboxylat trong vi du 1.

1H NMR (500 MHz, CD3;0D) & 8,10-8,07 (m, 1H), 7,65-7,60 (m, 1H), 6,87-
6,41 (m, 2H), 6,31-6,21 (m, 2H), 6,14-5,97 (m, 1H), 5,80-5,55 (m, 1H), 5,49-5,43
(m, 1H), 5,15-5,05 (m, 1H), 4,53-4,47 (m, 2H), 4,46-4,20 (m, 1H), 4,10-3,78 (m,
1H), 3,75-3,40 (m, 2H), 2,23-2,20 (m, 1H), 2,01-1,99 (m, 1H).
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Vi du 7: didu ché 1-((3S,4R)-4-flo-3-((2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

Fo..
iGN
o) S
_ 6]
~< 3
ZSNTONTTN
H H
Thu duoc 13,5mg (hiéu sut: 53,6%) hop chit néu & dé muc theo cach gidng
nhu trong vi du 1, ngoai trir viée tert-butyl(3S,4R)-4-flo-3-hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-
carboxylat trong vi du 1.
1H NMR (500 MHz, CD3;0D) § 7,00-6,99 (m, 1H), 6,84-6,45 (m, 2H), 6,39-
6,36 (m, 1H), 6,22-3,95 (m, 1H), 5,79-5,41 (m, 2H), 5,20-5,05 (m, 1H), 4,27-4,24
(m, 1H), 4,10-3,98 (m, 1H), 3,83-3,48 (m, 2H), 2,30 (s, 3H), 2,26-2,17 (m, 1H),
2,06-2,01 (m, 1H).
Vi du 8: didu ché 1-((3S,4R)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu dugce 19,0mg (hiéu suét: 51,4%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc tert-butyl(3 S,4R)-4-flo-3-hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-
carboxylat, va 1-xyclopropyl-1H-pyrazol-4-amin dugc st dung thay cho l-etyl-1H-

pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CDs0OD) 8 8,03-7,99 (m, 1H), 7,59-7,57 (m, 1H), 6,86-
6.45 (m, 2H), 6,30-5,98 (m, 3H), 5,79-5,44 (m, 2H), 5,25-5,10 (m, 1H), 4,40-4,15
(m, 1H), 4,05-3,70 (m, 2H), 3,62-3,45 (m, 1H), 2,23-2,20 (m, 1H), 2,02-1,98 (m,
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1H), 1,33-1,28 (m,4H).

Vi du 9: didu ché 1-(trans-3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

F F..
T g
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Thu duogc 16,0mg (hiéu suét: 46,1%) hop chit néu & dé muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin dugc st

dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin  trong vidu 1.

1H NMR (500 MHz, CD;0D) & 7,99-7,98 (m, 1H), 7,58-7,57 (m, 1H), 6,82-
6,52 (m, 2H), 6,19-6,02 (m, 1H), 5,76-5,48 (m, 2H), 5,14-5,05 (m, 1H), 4,29-4,12
(m, 4H), 3,85-3,80 (m, 2H), 2,19-2,17 (m, 1H), 2,01-1,97 (m, 1H), 1,45 (m, 3H).
Vi du 10: didu ché 1-(trans-3-((5-clo-2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-
7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

<L on(\ <L o"q\'joﬁ\
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* Thu duoc 18,0mg (hiéu suét: 30,6%) hop chit néu & dé muc theo cach gibng
nhu trong vi du 1, ngoai trr viéc 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin dugc s
dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va 1-xyclopropyl-1H-pyrazol-
4-amin dugc sir dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.
1H NMR (500 MHz, CD30D) § 8,03 (s, 1H), 7,55 (s, 1H), 6,83-6,52 (m, 2H),
6,24-6,15 (m, 1H), 6,06-5,74 (m, 1H), 5,49-5,46 (m, 2H), 5,07-4,98 (m, 1H), 4,31-
4,29 (m, 2H), 3,85-3,83 (m, 2H), 2,25-2,17 (m, 1H), 2,02-1,96 (m, 1H), 1,33-1,28
(m, 4H).
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Vi du 11: didu ché 1-(trans-3-((5-clo-2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu duge 17,2mg (hiéu sudt: 51,8%) hop chét néu & d& muc theo céch gidng
nhu trong vi du 1, ngoai trr viéc 2,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin dugc st
dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va 3-metylisothiazol-5-amin
duge str dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CD30D) § 6,97-6,94 (m, 1H), 6,83-6,54 (m, 2H), 6,17-
6,01 (m, 1H), 5,76-5,45 (m, 2H), 5,11-5,02 (m, 1H), 4,35-4,28 (m, 2H), 3,90-3,71
(m, 2H), 2,30-2,19 (m, 4H), 2,01-1,98 (m, 1H).
Vi du 12: diéu ché 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-((1-etyl-1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril
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Thu duoc 15,4mg (hidu sudt: 60,5%) hop chit néu & d2 muc theo cach gidng
nhu trong vi du 1, ngoai trir viéc 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril

duoc st dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin trong vi du 1.

]H NMR (500 MHz, CD;OD) & 8,00-7,99 (m, 1H), 7,62-7,60 (m, 2H), 6,83-
6,45 (m, 1H), 6,16-6,00 (m, 1H), 5,75-5,40 (m, 2H), 5,15-5,03 (m, 1H), 4,30-4,13
(m, 3H), 3,86-3,40 (m, 3H), 2,19-2,17 (m, 1H), 2,03-1,98 (m, 1H), 1,47-1,44 (m,
3H).

Vi du 13: didu ché 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-({1 -Xyclopropyl-
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1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5 -carbonitril

CN ’ CN
NN \ N| X N\ N’N\\l\ NlJY\g
o AL 2 o
N~ N ﬂ hl N ﬂ

Thu dwoc 17,1mg (hiéu sudt: 52,2%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 1, ngoai trir viée 2.4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril
duoc st dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va 1-xyclopropyl-1H-

pyrazol-4-amin dugc sit dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CD30D) & 8,04 (s, 1H), 7,62-7,57 (m, 2H), 6,84-6,47
(m, 1H), 6,15-5,96 (m, 1H), 5,75-5,40 (m, 2H), 5,13-5,03 (m, 1H), 4,40-3,74 (m,
4H), 3,61-3,59 (m, 1H), 2,19-2,17 (m, 1H), 2,01-1,98 (m, 1H), 1,33-1,30 (m, 4H).
Vi du 14: didu ché 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-(1-(2,2-
difloetyl)-1H-pyrazol-4-yl)amino)-7H-pyrolo{2,3-d|pyrimidin-5 -carbonitril
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Thu dugc 22,8mg (hi¢u suét: 92,8%) hqp chit néu & dé muc theo cach gidng
nhu trong vi du 1, ngoai trir viéc 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril
dugc st dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va 1-(2,2-difloetyl)-
1H-pyrazol-4-amin dugc st dung thay cho 1-etyl-1H-pyrazol-4-amin trong vidu 1.

1H NMR (500 MHz, CD3;0D) 5 8,11 (s, 1H), 7,68-7,61 (m, 2H), 6,83-6,45
(m, 1H), 6,26-5,95 (m, 2H), 5,76-5,39 (m, 2H), 5,10-5,05 (m, 1H), 4,61-4,51 (m,
3H), 4,23-4,20 (m, 1H), 3,90-3,78 (m, 2H), 2,33-2,19 (m, 1H), 2,01-1,97 (m, 1H).
Vi du 15 didu ché 1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu duoc 13,5mg (hiéu sut: 28,1%) hop chat néu & d& muc theo cch gidng
nhu trong vi du 1, ngoai trr viéc 2,4—diclo-5-ﬂ0-7H-pyrolo[2,3-d]pyfimidin duoc st
dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va cis-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat dugc su | dung thay cho trans-tert-butyl-4-flo-3-

hydroxypiperidin-1-carboxylat trong vi du 1.

1H NMR (500 MHz, CD;0D) & 7,98-7,97 (m, 1H), 7,58-7,57 (m, 1H), 6,82-
6,41 (m, 2H), 6,18-5,99 (m, 1H), 5,96-5,39 (m, 2H), 5,15-5,03 (m, 1H), 4,32-4,30
(m, TH), 4,16-4,12 (m, 2H), 3,90-3,62 (m, 2H), 3,22-321 (m, 1H), 2,32-2,19 (m,
1H), 2,03-1,98 (m, 1H), 1,47-1,44 (m, 3H).

Vi du 16: didu ché 1-(cis-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-flo-
7H-pyrolo[2,3 —d]pyrimidin-4-yl)oxy)-4-ﬂopiperidin- 1-yl)prop-2-en-1-on

F Y\ (¥
ﬁf\% NQLA\ )

Thu duoc 17,4mg (hiéu suét: 40,0%) hop cht néu & d& myc theo céch giong
nhu trong vi du 1, ngoai trir viée 2 4-diclo-5-flo-7H-pyrolo[2,3-d] pyrimidin dugc
st dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, cis-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat, va 1-(2,2-difloetyl)-1H-pyrazol-4-amin dugc st
dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.

1H NMR (500 MHz, CD;OD) & 8,08-8,07 (m, 1H), 7,65-7,63 (m, 1H), 6,85-
6.40 (m, 2H), 6,18-5,95 (m, 2H), 5,77-5,39 (m, 2H), 5,15-5,03 (m, 1H), 4,54-4,48
(m, 2H), 4,34-4,29 (m, 1H), 3,90-3,80 (m, 1H), 3,64-3,61 (m, 1H), 3,21-3,20 (m, 1H)
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2.31-2,19 (m, 1H), 2,03-1,97 (m, 1H).

Vi du 17: diéu ché  1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1 -yl)prop-2-en-1-on
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Thu duoc 15,4mg (hiéu suit: 33,9%) hop chdt néu & d& muc theo céch giong
nhu trong vi du 1, ngoai trur viéc 2 4-diclo-5-metyl-7H-pyrolo[2,3-d]pyrimidin duge
stt dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va cis-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat trong vi du 1.

1H NMR (500 MHz, CD30D) § 7,96 (s, 1H), 7,57-7,54 (m, 1H), 6,89-6,37
(m, 2H), 6,21-5,92 (m, 1H), 5,78-5,36 (m, 2H), 5,14-4,98 (m, 1H), 4,31-4,30 (m,
1H), 4,15-4,08 (m, 3H), 3,65-3,62 (m, 1H), 3,30-3,23 (m, 1H), 2,25-2,18 (m, 4H),
2,02-2,00 (m, 1H), 1,46-1,42 (m, 3H).

Vi du 18: didu ché 1-(cis-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-metyl-
7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en- 1-on
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Thu duoc 16,4mg (hiéu suét: 32,0%) hop chit néu & d& muc theo cach gidng
nhu trong vi du 1, ngoai trir viéc 2 4-diclo-5-metyl-7H-pyrolo[2,3-d]pyrimidin dugc
st dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, cis-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat, va 1-(2,2-difloetyl)-1H-pyrazol-4-amin dugc su
dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 1.
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1H NMR (500 MHz, CD;0D) § 8,07-8,06 (m, 1H), 7,64-7,60 (m, 1H), 6,89-
6,37 (m, 2H), 6,22-6,14 (m, 1H), 5,94-5,76 (m, 1H), 5,64-5,50 (m, 1H), 5,37-5,35
(m, 1H), 5,15-5,06 (m, 1H), 4,53-4,47 (m, 2H), 4,33-4,30 (m, 1H), 4,05-4,04 (m,
1H), 3,64-3,61 (m, 1H), 3,22-3,21 (m, 1H), 2,25-2,19 (m, 4H), 2,03-1,98 (m, 1H).

Vi du 19: didu ché 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1 -yl)prop-2-en-1-on
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Budce 1: didu ché tert-butyl(3S,4R)-3-((2-clo-5-metyl-7H-pyrolo[2,3-d]pyrimidin-4-
yl)oxy)-4-flopiperidin-1-carboxylat

Sau khi tert-butyl (3S,4R)-4-flo-3-hydroxypiperidin-1-carboxylat (150,0mg,
0,7mmol) duoc hoa tan trong tetrahydrofuran (3,0mL), thi natri hydrua (54,4mg,
1,4mmol) dugc bd sung vao do & nhiét do 0°C, va sau d6 dugc khudy trong 30 phiit.
2,4-Diclo-5-metyl-7H-pyrolo[2,3-d] pyrimidin (138,0mg, 0,7mmol) dugc bd sung
vao hdn hop phan tng, va sau do duoc khudy & nhiét ¢ 80°C trong 12 gid. Sau khi
bd sung etyl axetat, thi nudc cAt duge bd sung vao va 16p hitu co dugce tach. Lop hitu
co da tach nay dugce xtr ly bang natri sulfat, dugc loc va co trong didu kién &p sut
giam. Phén cin dugc tich bang phuong phap sdc ky cot dé thu duge 124,6g (hidu
suét: 47,3%) hop chit néu & dé muc.

1H NMR (500 MHz, CD30D) § 6,94 (s, 1H), 5,56-5,54 (m, 1H), 4,96-4,94
(m, 1H), 4,55-4,52 (m, 1H), 4,12-4,06 (m, 1H), 3,24-2,95 (m, 2H), 2,33 (s, 3H),
2,20-2,16 (m, 1H), 2,01-1,99 (m, 1H), 1,34-1,00 (m, 9H).
Budc 2: didu ché tert-butyl (3S,4R)-3-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-5-metyl-
7H-pyrolo[2,3—d]pyrimidin-4-yl)oxy)—4-ﬂ0piper_idin-l-carboxylat

Tert-butanol (2,0mL) duoc bd sung vao tert-butyl(3S,4R)-3-((2-clo-5-metyl-
7H-pyr010[2,3-d]pyrimidin-4-y1)oxy)-4-ﬂopiperidin-l—carboxylat (60,0mg,
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0,2mmol) va 1-etyl-1H-pyrazol-4-amin (17,8mg, 0,2mmol).
Tris(dibenzylidinaxeton)dipaladi (7,4mg, 0,01lmmol), 2-dixyclohexylphosphino-
2.4.6-triisopropylbiphenyl (7,6mg, 0,02mmol) va kali carbonat (44,2mg, 0,4mmol)
dugc bd sung vao do, va hdn hop nay duge khudy & nhiét do 150°C trong thoi gian
tir 2 dén 3 gid va sau d6 dugc lam mat xubng nhiét do trong phong. Sau khi bd sung
etyl axetat, thi nuéc cAt dugce bd sung vao va 16p hitu co dugce tach. Lép hitu co da
tach nay dugc xu ly bang natri sulfat, dugc loc va co trong didu kién ap suit giam.
Phin can duoc tich bing phuong phap séc ky cot dé thu duge 24,2g (hiéu suit:

33,9%) hop chét néu & dé muc.

1H NMR (500 MHz, CD;0D) 8 7,93 (s, 1H), 7,56 (s, 1H), 6,56 (s, 1H), 5,46-
544 (m, 1H), 4,94-4,92 (m, 1H), 4,67-4,60 (m, 1H), 4,16-4,13 (m, 2H), 3,98-3,70
(m, 1H), 3,15-3,12 (m, 1H), 2,96-2,94 (m, 1H), 2,34 (s, 3H), 2,20-2,17 (m, 1H),
2,00-1,96 (m, 1H), 1,44-1,00 (m, 12H).

Budc 3: didu ché N-(1-etyl-1H-pyrazol-4-yl)-4-(((3 S,4R)-4-flopiperidin-3-yl)oxy)-
5-metyl-7H-pyrolo[2,3-d]pyrimidin-2-amin

Dung dich axit clohydric 6N (2,0mL) d& dugc hoa tan trong metanol dugc
bd sung vao tert-butyl (3 S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3—d]pyrimidin-4-yl)oxy)-4-ﬂopiperidin- 1-carboxylat (24,2mg, 0,05mmol),
va hdn hop nay duge khudy & nhiét d¢ trong phong trong 2 gid. San pham phan tng
duoc c6 dé thu duge 19,0mg (hiéu sudt: 100,0%) hop chat néu & d& muc ma khong
tinh ché thém.

Budc 4: didu ché 1-((3 S,4R)-3-((2-((]_-etyl-1H-pyrazol-4-yl)amino)-5-mety1-7H—
pyrolo[2,3 -d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en- 1-on

Sau khi N-(1-etyl-1H-pyrazol-4-y1)-4-(((3 S,4R)-4-flopiperidin-3-yl)oxy)-5-
metyl-7H-pyrolo[2,3-d]pyrimidin-2-amin (19,0mg, 0,05mmol) va natri bicarbonat
(21,0mg, 0,25mmol) dugc hoa tan trong tetrahydrofuran/nude cat (1,5mL/0,5mL),
thi acryloyl clorua (5,0uL, 0,05mmol) duoc bd sung vao dé & nhiét do 0°C. Hon hop
phan ung nay duogc khudy & nhiét do 0°C trong 1 gio. Sau khi bd sung etyl axetat,

thi nude cit duoc bd sung vao va 16p hitu co duge tach. Lép hitu co da tach nay
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dwoc xt Iy bang natri sulfat, dugc loc va ¢ trong didu kién &p suat giam. Phén c3n
duoc tach bang phuong phéap sdc ky cot dé thu duoc 7,2g (hiéu suét: 33,3%) hop
chét néu ¢ dé& muc.

1H NMR (500 MHz, CDsOD) § 7,97 (s, 1H), 7,56-7,54 (m, 1H), 6,89-6,38
(m, 2H), 6,22-5,92 (m, 1H), 5,79-5,36 (m, 2H), 5,15-4,99 (m, 1H), 4,33-4,29 (m,
1H), 4,16-4,07 (m, 3H), 3,71-3,63 (m, 1H), 3,34-3,21 (m, 1H), 2,25-2,19 (m, 4H),
2,04-2,03 (m, 1H), 1,47-1,43 (m, 3H).
Vi du 20: didu ché 1-((3S.4R)-3-((2-((1-(2,2-difloetyl)- 1 H-pyrazol-4-yl)amino)-5-
metyl-7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

FF ON
%

Thu duge 13,0mg (hiéu suét: 14,1%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 19, ngoai trir viéc 1-(2,2-difloetyl)-1H-pyrazol-4-amin dugc sir dung
thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 19.

1H NMR (500 MHz, CD;0D) § 8,09-8,01 (m, 1H), 7,69-7,60 (m, 1H), 6,89-
6,37 (m, 2H), 6,26-6,14 (m, 1H), 6,03-5,77 (m, 1H), 5,67-5,50 (m, 1H), 5,38-5,33
(m, 1H), 5,15-5,06 (m, 1H), 4,54-4,48 (m, 2H), 4,35-4,32 (m, 1H), 4,07-4,06 (m,
1H), 3,85-3,69 (m, 1H), 3,24-3,16 (m, 1H), 2,28-2,19 (m, 4H), 2,04-2,03 (m, 1H).
Vi du 21: diéu ché 1-((38S, 4R)-4-ﬂo-3—((5-mety1-2-((3-metylisothiazol—S-yl)amino)-
7H-pyrolo[2,3-d|pyrimidin-4-yl)oxy)piperidin- 1-yl)prop-2-en-1-on

LN
%ix H\

Thu dugce 16,8mg (hi€u suét: 36,4%) hop chit néu & @ muc theo céch gibng

nhu trong vi du 19, ngoai trir viéc 3-metylisothiazol-5-amin duoc st dung thay cho
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1-etyl- 1H-pyrazol-4-amin trong vi du 19.

1H NMR (500 MHz, CD3;0D) § 6,89-6,36 (m, 3H), 6,19-5,89 (m, 1H), 5,78-
5,32 (m, 2H), 5,34-5,11 (m, 1H), 4,40-4,37 (m, 1H), 3,94-3,86 (m, 1H), 3,70-3,60
(m, 1H), 3,22-3,18 (m, 1H), 2,34 (s, 3H), 2,27-2,19 (m, 4H), 2,07-2,01 (m, 1H).
Vi du 22: didu ché 1-((38,4R)-3-(2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-5-
mety1-7H-pyrolo[2,3-d]pyrimidin—4-yloxy)—4-ﬂopiperidin— 1-y1)prbp—2-en- 1-on

F,,a

N;L %

Thu duge 16,8mg (hiéu suét: 36,4%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 19, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc sir dung
thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 19.

1H NMR (500 MHz, CD3;0D) 8 8,01-8,00 (m, 1H), 7,57-7,53 (m, 1H), 6,88-
6,39 (m, 2H), 6,21-5,92 (m, 1H), 5,79-5,37 (m, 2H), 5,15-5,04 (m, 1H), 4,32-4,28
(m, 1H), 4,12-3,89 (m, 1H), 3,70-3,57 (m, 2H), 3,34-3,23 (m, 1H), 2,25-2,15 (m,
4H), 2,06-2,02 (m, 1H), 1,13-1,01 (m, 4H).

Vi du 23: diéu ché 1-(trans-4-flo-3-((2-(isoxazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

F Fi.
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Buéc 1: didu ché 2.4-diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (1,0g, 5.3mmol) dugc hoa tan
trong N, N-dimetylformamit (10,0mL), thi natri hydrua (234,0mg, 5,9mmol) dugc
bd sung vao d6 & nhiét do 0°C, va sau do dugc khudy trong 30 phuat. (2-
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(clometoxy)etyl)trimetylsilan (1,0g, 5,9mmol) dugc bd sung vao hdn hop phan tmg
va sau d6 dugc khudy & nhiét d6 trong phong trong 1 gio. Sau khi bd sung etyl axetat,
thi nudc ct dugc bd sung vao va 16p hitu co dugc tach. Lop hitu co da tach nay
duoc xt 1y bang natri sulfat, dugc loc va cd trong didu kién ap suét giam. Phén cin
duoc tach bang phuong phép sdc ky cot dé thu duge 1,7g (hiéu sudt: 100,0%) hop

chat néu ¢ dé muc.

1H NMR (500 MHz, CD30D) 8 7,66-7,65 (m, 1H), 6,73-6,72 (m, 1H), 5,62
(s, 2H), 3,58 (m, 2H), 0,91-0,86 (m, 2H), 0,07 (s, 9H).

Buéc 2: didu ché trans-tert-butyl-3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin—4-y1)oxy)-4-ﬂopiperidin—l-carboxylat

Sau khi trans-tert-butyl-4-flo-3-hydroxypiperidin-1-carboxylat (826,6mg,
3,8mmol) duoc hoa tan trong tetrahydrofuran (10,0mL), thi natri hydrua (180,9mg,
4,5mmol) dugc bd sung vao d6 & nhiét d6 0°C va sau d6 duge khqu trong 30 phut.
2,4-Diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin (1,2g,
3,8mmol) duge bd sung vao hén hop phéan tng va sau do duogc khudy & nhiét do
trong phong trong 2 gid. Sau khi bd sung etyl axetat, thi nuéc cat duge bd sung vao
va 16p hitu co dugc tach. Lop hitu co da tch nay duge xtt 1y bang natri sulfat, duoc
loc va co trong didu kién &p suét giam. Phin cin dugc tach bang phuong phap sdc

ky cot dé thu duoc 1,6g (hiéu suat: 83,1%) hop chét néu & dé muc.

1H NMR (500 MHz, DMSO-ds) 8 7,59-7,58 (m, 1H), 6,60-6,57 (m, 1H),
5.56-5,50 (m, 2H), 5,17-4,95 (m, 2H), 3,88-3,85 (m, 2H), 3,78-3,50 (m, 4H), 2,10-
2,05 (m, 1H), 1,81-1,80 (m, 1H), 1,36-1,10 (m, 9H), 0,82-0,81 (m, 2H), 0,06 (s, 9H).

Buéc 3: didu ché trans-2-clo-4-((4-flopiperidin-3-yl)oxy)-7H-pyrolo[2,3-
d]pyrimidin |

Dung dich axit clohydric 6N (5,0mL) dugc hoa tan trong metanol duoc bd
sung vao trans-tert-butyl-3-((2-clo-7 -((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-carboxylat (260,0mg, 0,5mmol), va sau do6
hdn hop nay duoc khudy & nhiét do trong phong trong 2 gid. Sau khi ¢ san phim

phan mg, thi 1,4-dioxan (5,0mL) va amoniac nudc (5,0mL) duge bd sung vao phén
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cin. Sau khi khudy & nhiét d§ trong phong trong 12 gio, thi san phim phan tng nay
duoc ¢o dé thu duge 168,5mg (hidu sudt: 100,0%) hop chét néu & dé myc ma khong
tinh ché thém.

Buéc 4: didu ché trans-1-(3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-
flopiperidin-1-yl)prop-2-N-1-on

Sau khi trans-2-clo-4-((4-flopiperidin-3-yl)oxy)-7H-pyrolo[2,3-d]pyrimidin
(160,0mg, 0,59mmol) va natri bicarbonat (251,6mg, 2,96mmol) dugc hoa tan trong
tetrahydrofuran/nudc cAt (15,0mL/5,0mL), thi acryloyl clorua (52,5uL, 0,65mmol)
dugc bd sung vao d6 & nhiét do 0°C. Hon hop phan tng nay dugc khudy & nhiét do
0°C trong 1 gid. Sau khi bd sung etyl axetat, thi nudc cit dugc b sung vao va 16p
hitu co duge tach. Lop hitu co da tach nay dugce xu ly bﬁng natri sulfat, duoc loc va
cd trong didu kién ap sudt giam. Phan cin dugc tich bang phuong phip sdc ky cot

dé thu dugc 103,6g (hidu suit: 54,0%) hop chét néu & d& muc.

1H NMR (500 MHz, CD;OD) § 7,25-7,24 (m, 1H), 6,80-6,68 (m, 1H), 6,46-
6.45 (m, 1H), 6,15-6,11 (m, 1H), 5,78-5,5,59 (m, 1H), 5,54-5,35 (m, 1H), 5,06-4,97
(m, 1H), 4,16-4,10 (m, 1H), 3,93-3,85 (m, 2H), 3,76-3,70 (m, 1H), 2,20-2,15 (m,
1H), 1,98-1,94 (m, 1H).

Buéc 5: didu ché 1-(trans-4-flo-3-((2-(isoxazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

Trans-1-(3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-
yl)prop-2-N-1-on (17,9mg, 0,06mmol) va isooxazol-4-amin (6,6meg, 0,06mmol)
duoc hoa tan trong 2-butanol (2,0mL). Axit trifloaxetic (6,9uL, 0,07mmol) dugc bd
sung vao hdn hop phan tng, va duge cho phan tng & nhiét do 110°C trong 12 gio,
va sau d6 dung mdi dugc cd. San pham phan g dugc trung hoa bang cach b sung
dung dich amoniac 7N da hoa tan trong metanol, va phan can dugc tach bang phuong

phéap séc ky cot dé thu duoc 10,5mg (hiéu suét: 10,2%) hop chit néu & dé muc.

1H NMR (500 MHz, CDs0D) 8 9,12 (s, 1H), 8,51 (s, 1H), 6,92-6,55 (m, 2H),
6,30-6,10 (m, 2H), 5,80-5,50 (m, 1H), 5,45-5,38 (m, 1H), 5,15-4,92 (m, 1H), 4,20-
4,10 (m, 1H), 3,95-3,80 (m, 2H), 3,70-3,60 (m, 1H), 3,50-3,40 (m, 1H), 1,65-1,55
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(m, 1H).

Vi du 24: didu ché 1-((3R,4R)-3-((2-{(1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

'F/,,.
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Hop chit trong vi du 1 dugc tach bing cot CHIRALCEL OZ-H dé thu dugc
hop chit néu & dé muc véi thoi gian phan tich 1a 8,4 phut.

1H NMR (500 MHz, CD3;0D) § 7,98-7,96 (m, 1H), 7,57-7,55 (m, 1H), 6,84-
6,53 (m, 2H), 6,26-6,08 (m, 2H), 5,78-5,52 (m, 1H), 5,41-5,40 (m, 1H), 5,10-5,04
(m, 1H), 4,50-4,06 (m, 4H), 3,89-3,86 (m, 1H), 3,55-3,41 (m, 1H), 2,19-2,16 (m,
1H), 1,95-1,93 (m, 1H), 1,45-1,41 (m, 3H). ’
Vi du 25 didu ché 1-((3 S,48)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Hop chét trong vi du 1 dugc tach bang co6t CHIRALCEL OZ-H dé thu dugc
hop chit nédu & d& muc vo6i thoi gian phéan tich 1a 10,1 phut.

1H NMR (500 MHz, CD30D) § 7,98-7,95 (m, 1H), 7,57-7,55 (m, 1H), 6,84-
6,53 (m, 2H), 6,26-6,08 (m, 2H), 5,78-5,52 (m, 1H), 5,41-5,40 (m, 1H), 5,10-35,04
(m, 1H), 4,50-4,06 (m, 4H), 3,89-3,86 (m, 1H), 3.55-3,50 (m, 1H), 2,19-2,16 (m,
1H), 1,95-1,94 (m, 1H), 1,45-1,41 (m, 3H).
Vi du 26: diéu ché 1-((3S,4R)-3-((5-clo-2-((1-ctyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu dugce 12,0mg (hi¢u suét: 13,4%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 1, ngoai trir viéc 2.4,5-triclo-7H-pyrolo[2,3-d]pyrimidin dugc st
dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va  tert-butyl (3 S,4R)-4-flo-3-
hydroxypiperidin-1-carboxylat dugc st dyng thay cho trans-tert-butyl-4-flo-3-

hydroxypiperidin-1-carboxylat trong vi du 1.

1H NMR (500 MHz, CD30D) 8 7,98 (s, 1H), 7,57-7,56 (m, 1H), 6,82-6,40
(m, 2H), 6,18-5,92 (m, 1H), 5,76-5,38 (m, 2H), 5,15-4,95 (m, 1H), 4,38-4,22 (m,
1H), 4,16-4,10 (m, 2H), 3,98-3,72 (m, 1H), 3,65-3,52 (m, 1H), 3,33-3,15 (m, 1H),
2.40-2,10 (m, 1H), 2,09-1,92 (m, 1H), 1,45-1,40 (m, 3H).

Vi dy 27: didu ché 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en- 1-on
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Thu duge 11,6mg (hiéu sudt: 20,2%) hop chét néu & dé muc theo céch giéng -

nhu trong vi du 1, ngoai trir viéc 2,4-diclo-5x-ﬂo-7H-pyrolo[2,3-d]pyriniidin dugc st

dung thay cho 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin, va tert-butyl (3S,4R)-4-flo-3-

hydroxypiperidin-1-carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-
hydroxypiperidin-1-carboxylat trong vi du 1.

1H NMR (500 MHz, CD30D) & 8,00 (s, 1H), 7,82-7,48 (m, 2H), 6,85-6,60

(m, 1H), 6,20-6,03 (m, 1H), 5,80-5,60 (m, 1H), 5,50-5,35 (m, 1H), 5,20-5,00 (m,

1H), 4,20-4,10 (m, 2H), 4,09-3,60 (m, 4H), 2,33-2,20 (m, 1H), 2,00-1,88 (m, 1H),

1,45-1,38 (m, 3H).
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Vi du 28 ditu ché 1-((3R,4S)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1 -yD)prop-2-en-1-on

F
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Budc 1: diéu ché 2,4-diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-
d]pyrimidin

Sau khi 2,4-diclo-7H-pyrolo[2,3-d]pyrimidin (1,0g, 5,3mmol) dugc hoa tan
trong N,N-dimetylformamit (10,0mL), thi natri hydrua (234,0mg, 5,9mmol) dugc
bd sung vao d6 & nhiét do 0°C va sau d6 dugc khudy trong 30 phuat. (2-
(clometoxy)etyDtrimetylsilan (1,0g, 5,9mmol) dugc bd sung vao hdn hop phan (mg
va sau d6 duoc khudy o nhiét df trong phong trong 1 gio. Sau khi bd sung etyl axetat,
thi nuéc cét duge bd sung vao va 16p hitu co duge tich. Lép hitu co da tach nay
duoc xtt Iy bang natri sulfat, dugc loc va cd trong didu kién 4p suét giam. Phan cin
duoc tach bing phuong phap séc ky cot dé thu duge 1,7g (higu sudt: 100,0%) hop

chat néu ¢ dé muc.

1H NMR (500 MHz, CD;0D) & 7,66-7,65 (m, 1H), 6,73-6,72 (m, 1H), 5,62
(s, 2H), 3,58 (m, 2H), 0,91-0,86 (m, 2H), 0,07 (s, 9H).

Budc 2: didu ché tert-butyl (3R,48)-3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin-4-yl )oxy)-4-flopiperidin-1 -carboxylat

Sau khi tert-butyl (3R,4S)-4-flo-3-hydroxypiperidin-1-carboxylat (0,7g,
3,lmmol) va 2,4-diclo-7-((2-(trimetylsilyl)etoxy )metyl)-7H-pyrolo[2,3-d]pyrimidin
(1,0g, 3,lmmol) dugc hoa tan trong tetrahydrofuran (20,0mL), thi xesi carbonat
(2,1g, 6,3mmol) duoc bd sung vao d6 & nhiét do 0°C. Hon hop nay duge khuéy o
110°C treng 12 gio. Sau khi bd sung etyl axetat vao hdn hop phan (ng, thi nude cat
duoc bd sung vao va 16p hitu co duge tach. Lép hitu co da tach ndy dugc xi Iy bang

natri sulfat, dugc loc va co trong di€u kién &p suat giam. Phan cin duoc tach béng
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phuong phap sc ky cot dé thu dugc 0,9g (hiéu suht: 59,6%) hop chit néu & d& muc.

IH NMR (500 MHz, CD;0D) § 7,38-7,36 (in, 1H), 6,59-6,58 (m, 1H), 5,57-
5.46 (m, 3H), 5,13-5,04 (m, 1H), 4,40-4,36 (m, 1H), 4,09-4,02 (m, 1H), 3,59-3,56
(m, 2H), 3,42-3,38 (m, 1H), 3,16-3,13 (m, 1H), 2,20-2,18 (m, 1H), 2,00-1,98 (m,
1H), 1,41-1,07 (m, 9H), 0,90-0,86 (m, 2H), -0,04-0,11 (m, 9H).

Buéc 3: didu ché tert-butyl (3R,48)-3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)-
4-flopiperidin-1-carboxylat

Sau khi tert-butyl (3R,48)-3-((2-clo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin—4-yl)oxy)-4-ﬂopiperidin-l-carboxyla.t (935,0mg, 1,9mmol)
duoc hoa tan trong tetrahydrofuran (10,0mL), thi tetrabutylamonia florua 1,0M
(6,6mL) va etylendiamin (0,4 mL, 6,6mmol) duoc bd sung vao d6. Hon hop nay
duoc khudy & nhiét do 80°C trong 12 gio. Sau khi bd sung etyl axetat vao hdn hop
phan ng, thi nudc cAt dugc bd sung vao va 16p hitu co dugce tach. Lop hitu co da
tach nay dugc xtr ly bﬁng natri sulfat, dugc loc va cd trong diéu kién ap suit giam.
Phén cin dugc tach bing phuong phép sdc ky cot dé thu duoc 346,6g (hiéu suét:

50,1%) hop chét néu & d& muc.

1H NMR (500 MHz, CD;0D) § 7,24-7,23 (m, 1H), 6,52-6,51 (m, 1H), 5,45-
543 (m, 1H), 5,03-5,00 (m,1H), 4,04-4,02 (m, 1H), 3,98-3,96 (m, 1H), 3,41-3,38
(m, 1H), 3,20-3,18 (m, 1H), 2,22-2,20 (m, 1H), 1,98-1,97 (m, 1H), 1,48-1,10 (m,
9H).

Buéc 4: didu ché 1-((3R,4S)-3-((2-clo-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-
flopiperidin-1-yl)prop-2-en-1-on

Sau khi dung dich axit clohydric 6N (5,0mL) duoc bd sung vao tert-butyl
(3R,4S)-3-((2-010-7H-pyrolo[2,3-d]pyrimidin-4-yl)0xy)-4-ﬂopiperidin-1-
carboxylat (346,3mg, 0,93mmol), thi hén hop nay dugc khuéy & nhiét do trong
phong trong 12 gid, va sau do san pham phan Gng nay dugc cd. Phin cin di co dugc
hoa tan trong tetrahydrofuran/nude cit (4,5mL/1,5mL), va sau d6 natri bicarbonat
(390,6mg, 4,7mmol) dugc bd sung vao. Sau khi khudy trong 30 phut, acryloyl clorua
(82,8ul, 1,02mmo!) dugc bd sung vao d6 & nhiét do 0°C. Hon hop phan ng nay
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duoc khudy & nhiét do trong phong trong 1 gio. Sau khi bd sung etyl axetat, nudc
cAt durge bd sung vao va 16p hitu co duge tach. Lop hitu co da tch nay dugce xir ly
bang natri sulfat, dugc loc va ¢d trong diéu kién 4p sudt giam. Phin cin dugc tach
bing phuong phap sic ky cot dé thu duge 260,0g (hiéu suét: 86,2%) hop chét néu &

dé muc.

1H NMR (500 MHz, CD;0D) 8 7,25-7,24 (m, 1H), 6,85-6,61 (m, 1H), 6,49-
6,48 (m, 1H), 6,16-6,04 (m, 1H), 5,76-5,52 (m, 2H), 5,15-5,05 (m, 1H), 4,16-3,85
(m, 3H), 3,66-3,63 (m, 1H), 2,21-2,18 (m, 1H), 2,05-1,98 (m, 1H).

Buée 5: didu ché 1-((3R,4S)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on

Tert-butanol (40,0mL) duoc bd sung vao 1-((3R,48)-3-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-y1)oxy)-4-ﬂopiperidin-1-y1)prop-2-en-1-on (40,0mg,
0,12mmol) va 1-etyl-1H-pyrazol-4-amin (14,4mg, 0,13mmol).
Tris(dibenzylidinaxeton)dipaladi (5,6mg, 0,01mmol), 2-dixyclohexylphosphino-
2' 4 6'-triisopropylbiphenyl (5,9mg, 0,0lmmol) va Kkali carbonat (34,0mg,
0,25mmel) duge bd sung vao do, va hon hop nay duge khudy & nhiét d@d 150°C trong
thoi gian tu 2 dén 3 gid va sau d6 dugc lam mat xubng nhiét o trong phong. Sau
khi bd sung etyl axetat, nuGe cAt dugc bd sung vio va 16p hitu co duoc tach. Laép
hitu co da tach nay dugce x ly bang natri sulfat, duge loc va ¢d trong didu kién ap
sut giam. Phan cin dugc tach bang phuong phap sdc ky cot dé thu duoc 36,8mg
(hidu sut: 74,7%) hop chit néu & dé myc.

1H NMR (500 MHz, CD3;0D) § 7,97 (s, 1H), 7,57-7,54 (m, 1H), 6,85-6,43
(m, 2H), 6,35-6,28 (m, 1H), 6,27-5,94 (m, 1H), 5,80-5,35 (m, 2H), 5,20-5,00 (m,
1H), 4,40-3,92 (m, 3H), 3,85-3,60 (m, 2H), 3,54-3,50 (m, 1H), 2,30-2,15 (m, 1H),
2,04-1,90 (m, 1H), 1,50-1,40 (m, 3H).

Vi du 29: didu ché 1-((3R,4S)-4-ﬂo—3-((2—(isoxazol—4-yl)alninQ)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on
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Thu dugc 12,0mg (hiéu suit: 5,8%) hop chit néu & @ muyc theo cach gidng
nhu trong vi du 23, ngoai trir viéc tert-butyl (3R,48)-4-flo-3-hydroxypiperidin-1-
carboxylat dugc st dung thay cho trans-tert-butyl-4-flo-3-hydroxypiperidin-1-
carboxylat trong vi du 23.

1H NMR (500 MHz, CD30D) § 9,11 (s, 1H), 8,50 (s, 1H), 6,95-6,90 (m, 1H),
6,88-6.40 (m, 1H), 6,35-6,19 (m, 1H), 6,05-5,75 (m, 1H), 5,65-5,40 (m, 1H), 5,20-
5,00 (m, 1H), 4,65-4,50 (m, 1H), 4,30-4,00 (m, 1H), 3,85-3,65 (m, 1H), 3,50-3,40
(m, 1H), 2,30-2,15 (m, 1H), 2,10-1,90 (m, 1H), 1,65-1,55 (m, 1H).
Vi du 30: didu ché 1-((3S.4R)-4-flo-3-((2-((1-(2-hydroxyetyl)-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

F’I,.
HO

wﬁ;

Thu duge 13,7mg (hiéu suét: 53,3%) hop chét néu & d& muc theo cach giéng
nhu trong vi du 28, ngoai trr viéc 2-(4—amin0—1H-pyraZol-1-'yl)etan-1-ol duogc s
dung thay cho I-etyl-1H-pyrazol-4-amin, va tert-butyl  (3S,4R)-4-flo-3-
hydroxypiperidin-1-carboxylat dugc st dung thay cho tert-butyl (3R,4S)-4-flo-3-

hydroxypiperidin-1-carboxylat trong vi du 28.

1H NMR (500 MHz, CD;0OD) 8 8,03-8,02 (m, 1H), 7,59-7,57 (m, 1H), 6,86-
6,44 (m, 2H), 6,30-5,97 (m, 2H), 5,80-5,58 (m, 1H), 5,45-5.43 (m, 1H), 5,18 (m,
1H), 4,39-4,04 (m, 4H), 3,89-3,44 (m, 4H), 2,23-2,20 (m, 1H), 2,03-1,97 (m, 1H).

Vi du 31: didu ché 1-((3R.48)-4-flo-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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- Thu dugc 10,0mg (hiéu suét: 34,8%) hop chét néu & d& muc theo cach giéng
nhu trong vi du 28, ngoai trr viéc 4-morpholinoanilin dugc st dung thay cho 1-etyl-

1H-pyrazol-4-amin trong vi du 28.

1H NMR (500 MHz, CD;0D) § 7,56-7,54 (m, 1H), 6,93-6,92 (m, 2H), 6,87-
6,42 (m, 2H), 6,31-5,97 (m, 2H), 5,79-5,52 (m, 1H), 5,45-5,42 (m, 1H), 5,12-5,01
(m, 1H), 4,36-3,93 (mn, 1H), 3,83-3,81 (m, SH), 3,75-3,55 (m, 3H), 3,07-3,06 (m,
4H), 2,23-2,18 (m, 1H), 1,98-1,93 (m, 110).

Vi du 32: diéu ché 1-((3R,48)-4-flo-3-((2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en- 1-on

Thu dudc 11,2 mg (hiéu suét: 45,1%) hop chit néu & dé muc theo cach giéng
nhu trong vi du 28, ngoai trir viéc 3-metylisothiazol-5-amin duoc str dung thay cho
1-etyl-1H-pyrazol-4-amin trong vi du 28.

1H NMR (500 MHz, CDs0D) § 6,99-6,98 (m, 1H), 6,87-6,44 (m, 2H), 6.3 8-
6,36 (m, 1H), 6,22-5,96 (m, 1H), 5,78-5,70 (m, 1H), 5,56-5.41 (m, 1H), 5,24-5,07
(m, 1H), 4,26-4,23 (m, 1H), 3,95-3,77 (m, 2H), 3,73-3.46 (m, 1H), 2,34 (s, 3H),
2,26-2,22 (m, 1H), 2,07-2,05 (m, 1H).

Vi du 33: diéu ché 1-((3R,48)-4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-y1)-1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4—y1)0xy)piperidin—1-y1)prop-2—

en-1-on
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Thu dugce 13,0mg (hiéu suét: 46,2%) hop chit néu & dé muc theo cich giéng
nhu trong vi du 28, ngoai trir viéc 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amin
duo‘c str dung thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 28.

1H NMR (500 MHz, CD30D) § 8,06-8,05 (m, 1H), 7,60-7,59 (m, 1H), 6,87-
6,45 (m, 2H), 6,30-5,98 (m, 2H), 5,79-5,42 (m, 2H), 5,19-5,02 (m, 1H), 4,37-4,31
(m, 1H), 4,16-3,67 (m, 5H), 3,57-3,50 (m, 3H), 2,24-2,17 (m, 1H), 2,11-1,96 (m,
5H).

Vi dy 34: diéu ché 1-((3R.4S)-3-((2-(benzo[d]thiazol-6-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu dugc 10,3mg (hiéu suét: 38,1%) hop chit néu & dé muc theo cach gidng
nhu trong vi du 28, ngoai trir viéc benzo[d]thiazol-6-amin dugc st dung thay cho 1-
etyl-1H-pyrazol-4-amin trong vi du 28.

1H NMR (500 MHz, CD;0D) § 7,92-7,90 (m, 1H), 7,67-7,64 (m, 1H), 6,95-
6,94 (m,1H), 6,88-6,64 (m, 1H), 6,36-6,33 (m, 1H), 6,25-5,95 (m, 1H), 5,81-5,61
(m, 1H), 5,51-5,33 (m, 1H), 5,22-5,06 (m, 1H), 4,39-4,16 (m, 1H), 3,97-3,51 (m,
5H), 2,25-2,17 (m, 1H), 2,01-1,94 (m, 1H).
Vi du 35: didu ché 1-((3R,4S)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on
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Thu dugce 15,0mg (hiéu suét: 37,4%) hop chit néu & d& muc theo cach giéng
nhu trong vi du 28, ngoai trir viéc 1-xyclopropyl-1H-pyrazol-4-amin dugc sir dung
thay cho 1-etyl-1H-pyrazol-4-amin trong vi du 28.

1H NMR (500 MHz, CD3;0D) § 8,02 (s, 1H), 7,54-7,53 (m, 1H), 6,87-6,45
(m, 2H), 6,30-5,99 (m, 2H), 5,79-5,56 (m, 1), 5,47-5,33 (m, 1H), 5,20-5,03 (m,
1H), 4,36-4,13 (m, 1H), 3,98-3,53 (m, 4H), 2,23-2,15 (m, 1H), 2,01-1,99 (m, 1H),
1,42-1,23 (m, 4H).

Vi du 36: didu ché 1-((3S,4R)-4-flo-3-((2-((1-(piperidin-4-yl)-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3 -d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on

9, 2o

)\ A\

Iz

Bude 1: didu ché tert-butyl 4-(4-((4-(((38,4R)-1-acryloyl-4-flopiperidin-3-yl)oxy)-
7H-pyrolo[2,3-d]pyrimidin-2-yl)amino)-1H-pyrazol- 1-y1) piperidin-1-carboxylat

Thu duoc 424,8mg (hi€u suét: 47,8%) hop chatnéu & a8 muc theo cach giéng
nhu trong vi du 28, ngoai trir viéc tert-butyl 4-(4-amino- 1H-pyrazol-1-yl) piperidin-
l-carboxylat dugc st dung thay cho l-etyl- 1H-pyrazol-4-amin, va tert-butyl
(38,4R)-4-flo-3-hydroxypiperidin-1-carboxylat dugc st dung thay cho tert-butyl
(3R,4S)-4-flo-3-hydroxypiperidin-1-carboxylat trong vi du 28.

1H NMR (500 MHz, CD;OD) & 8,02 (s, 1H), 7,59-7,57 (m, 1H), 6,85-6,40
(m, 2H), 6,30-5,97 (m, 2H), 5,80-5,33 (m, 2H), 5,20-4,94 (m, 1H), 4,38-4,04 (m,
4H), 4,00-3,47 (m, 3H), 3,00-2,80 (m, 2H), 2,28-2,15 (m, 1H), 2,10-2,00 (m, 3H),
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1,90-1,80 (m, 2H), 1,46 (m, 9H).

Budc 2: didu ché 1-((3S,4R)-4-flo-3-((2-((1-(piperidin-4-yl)- 1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin- 1-yl)prop-2-en-1-on

Axit trifloaxetic (295,5ull) dugc bd sung vao tert-butyl 4-(4-((4-(((3S.4R)-
1-acryloyl-4-ﬂ0piperidin-3-yl)oxy)-7H-pyrolo[2,3-d]pyrimidin—2-y1)amino)-IH-
pyrazol-1-yl) piperidin-1-carboxylat (214,0mg, 0,4mmol), va hdn hop nay duoc
khudy & nhiét do trong phong trong 4 gio. Sau khi ¢d hdn hop phéan ung, thi etyl
axetat duoc bd sung vao, nudce cAt duge bd sung vao va 16p hitu co dugc tach. Lép
hitu co da tach duogc xtt ly bang natri sulfat, duge loc va cd trong diéu kién ap sudt

giam dé thu dugc 173,4g (hiéu sudt: 98,8%) hop chét néu & dé muc.

{H NMR (500 MHz, CD;0D) 5 8,04 (s, 1H), 7,70-7,45 (m, 1H), 6,95-6,40
(m, 2H), 6,38-6,25 (m, 1H), 6,24-5,95 (m, 1H), 5,80-5,35 (m, 2H), 5,20-5,00 (m,
1H), 4,50-4,40 (m, 1H), 4,35-3,90 (m, 2H), 3,85-3,60 (m, 2H), 3,58-3,30 (m, 2H),
3,23-3,10 (m, 2H), 2,35-2,15 (m, 4H), 2,08-1,90 (m, 2H).

Vi du tht nghiém 1: Xéc dinh hoat tinh (¢ ché khang enzym JAK 3 va BTK

Hoat tinh Gc ché kinaza JAK3 va BTK dugc xdc dinh dbi voi cac hop chét

duoc didu ché trong cac vi du théng qua phan tich in vitro trén b¢ ADP Glow (Glo).

Cu thé, hoat tinh trc ché khang kinaza JAK3 va BTK dugc xé4c dinh bing cac
stt dung bo kit thir nghiém kinaza JAK3 (Promega, V9441) va b kit thir nghiém
kinaza BTK (Promega, V9071) dugc mua tir Promega. JAK3 va BTK téi t6 hop cla
ngudi dd dugce tinh ché duoc pha lodng 1 l4n v6i dung dich dém phan tng kinaza
(JAK3: Tris-Cl 40mM, d6 pH = 7,5, MgCl 20mM, BSA 0,1mg/mL va DTT/BTK
50uM: Tris-Cl 40mM, d6 pH = 7,5, MgCl, 20mM,L BSA 0,Img/m, MnCl 2mM
va DTT 50uM) va duogc bd sung vao dia 96 giéng (JAK3: ndng d6 cudi clng 1a 4ng
trong mdi phan tng/BTK: ndng d6 cubi cling 1 8ng trong mdi phan tng). Céc hop
chét duge diéu ché trong céc vi du & trén duge xi 1y dé cudi cling c6 dung dich chia
nuée DMSO 1%, va hdn hop chit nén chia ATP (JAK3: ndng do cudi cing 1a
S5uM/BTK: ndng d6 cubi ciing 1a 10uM) va 0,2ug/ul Poly.(Glu4, Tyrl)peptit (ndng
do cudi cing JAK3 va BTK) trong tbng cong 25uL chét phan tng dugc bd sung vao
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dia 96 giéng dé bét dau phan tmg enzym héa. Sau khi 0 (30°C) trong 1 gio, thé tich
tuong duong (25ul trong mdi phan tmg) cia ADP Glo duoc bd sung vao va duoc
(30°C) trong 40 phut ¢ nhiét do trong phong. Sau do, chét phan ting phat hién kinaza
(50uL trong mdi phan (mg) dugc bb sung vao va duge 1 (30°C) trong 30 phit ¢ nhiét
dd trong phong. Hoat tinh kinaza dugc xac dinh bing phuong phap phat quang hoa
hoc theo chi dan cua bd kit thir nghiém kinaza ADP Glo, va hoat tinh (rc ché cta hop
chét theo sang ché dugc tinh. Pé phan tich cic két qua ctia timg hop chét, thi phan
meém Microsoft Excel dugce st dung, va cac gia tri ICso duoc tinh b?lng phén mém
SigmaP]ot. Két qua dugc thé hién trong bang 1 dudi ddy. Hon nita, dé so sanh,

Tofacitinib va Ibrutinib dugc danh gié theo cach twong tu.
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Bang 1
i ICso cua ICso ctia ICs0 cua ,
:‘{J JAK3 BTK | Vidusé | JAK3 1Cs0 (Cn‘ﬁ;BTK
‘ (nM) (nM) (nM)
1 0,3 2.4 21 0.2 1.5
2 0,3 2,5 2 0,4 3.6
3 0.3 2.5 23 0.7 11,6
4 0,4 42 24 5,9 ~ 400
5 0,2 1,5 25 0,2 12
6 0,2 1,5 26 0,2 2,0
7 0,2 13 27 2,0 2,5
8 0,2 1,4 28 15,5 > 400
9 0,3 21 29 151,7 > 400
10 0.4 2.8 30 0,3 2.4
Khong co6 hoat
11 0,3 2,5 31 205.9 § "
12 0,2 13 32 83.6 > 400
13 0,3 1,1 33 9,0 > 80
14 0,2 1,0 34 > 80 > 400
15 0,7 5,9 35 51,9 -
16 0,6 5,9 36 0,8 -
17 0,7 8,6 Tofacitinib 3,5
18 0,7 7.0 Tbrutinib 0,7
19 0,4 3.4
20 0,4 45

Vi du thtr nghiém 2: Thir nghiém té bao dugc diéu tiét béi JAK3 (thtr nghiém HT-
2/1L-2)

Céc hoat tinh trc ché khang kinaza JAK3 & cép d té bao dugc xac dinh dbi
vGi cae hop chét duoc didu ché trong cac vi du thong qua phan tich in vitro vé su
phosphoryl héa STAT5 do sy kich thich IL-2 trong té bao HT-2 cam Gng. Cu thé, sy
phosphoryl hoa STATS dwgc phén tich bang cach st dung bd kit th nghiém
HTRF®phospho-STATS (Tyr694) (Cisbio, 64 ATSPEG), dugc mua tir Cisbio. Céc té
bao HT-2 duoc nudi cdy trong 2 gio trong moi truong khong chira yéu t6 sinh truong.
Céc té bao HT-2 da nudi cdy dugc phén tén vao cac dia 96 giéng mot luong bang
50ul dé dat mat do 2,5x10° té béo/giéng. Cac hop chit da diéu ché duoc trong cac
vi du & trén dugc diéu ché dé cudi cung c6 dung dich chira nude DMSO 0,3%, va

cac té bao HT-2 dwoc xir Iy bang cac hgp chét nay trong 30 phat. Sau khi xtt Iy hop
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chit, thi IL-2 dwoc didu ché dé cubi cing c6 ndng dd bang 20ng/ml, va cic té bao
HT-2 dugc xtt 1y trong 10 phit. Sau do cac té bao dugc pha v bing cach xir Iy dung
dich dém dung giai trong 30 phut. Mirc d6 phosphoryl héa STATS duge xac dinh
theo céc chi din ctia bo kit thtr nghiém HTRF® phospho-STATS, va hoat tinh (rc ché
cta cac hop chét theo séng ché dugc tinh. D phan tich cac két qua cla ting hop
chét, thi phén mém Microsoft Excel duoc sir dung, va cac gia tri ICso duoc tinh bing

phan mém SigmaPlot.

Bang 2
Vi du|ICso ctia té bao JAK3 (nM)
1 67,4
4 1152
5 101,0
9 72,3
11 96,0
25 32,3
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1.Heop chét co cong thirc h6a hoc 1 sau day, hoac mubi dugc dung cua hgp chit nay:

cong thire hda hoc 1
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trong do, trong cdng thirc hoéa hoc 1 nay,

Ry 12 pyrazolyl, isooxazolyl, isothiazolyl, phenyl, hodc benzothiazolyl, trong
d6 Ry khong duge thé hodc dugc thé bang Ra, |

Rala Cis alkyi, Ci-s haloalkyl, Cs.¢ xycloalkyl, Ci.s hydroxyalkyl, morpholino,
tetrahydropyranyl, hodc piperidinyl, va

R» 1a hydro, Ci.s alkyl, halogen, hodc xyano.
2. Hop chét hodic mudi duge dung ctia hop chét nay theo diém 1,

trong d6 Ra 13 metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl,
neopentyl, flometyl, diflometyl, triflometyl, 2-floetyl, 2,2-difloetyl, 2,2,2-trifloetyl,
xyclepropyl, xyclobutyl, xyclopentyl, xyclohexyl, hydroxymetyl, 2-hydroxyetyl,
morpholino, tetrahydropyranyl, hodc piperidinyl.

3. Hop chét hodc mudi duge dung ctia hop chét nay theo diém 1,

trong d6 R 1a hydro, metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl,

isopentyl, neopentyl, flo, clo, brom, hodc xyano.
4. Hop chét hodc mudi duge dung ctia hop chét nay theo diém 1,

trong d6 cong thirc hda hoc 1 dugc thé hién bing cong thirc hoa hoc 1-1 sau

day:
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cong thirc héa hoc 1-1
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trong dd, trong cong thirc hda hoc 1-1 nay,
R, va Rz 1a nhu dugc xac dinh theo diém 1.
5. Hop chét hodc mudi duoc dung ctia hop chét nay theo diém 1,
trong d6 cong thuc héa hoc 1 duge thé hién bang cong thirc hoa hoc 1-2 sau
day:
c6ng thttc héa hoc 1-2
N
o W“/\

Ry
(e}

N ~—0 \ -
S N
S sPPs
@ = =
N NN
H
trong do, trong cdng thirc héa hoc 1-2 nay,
Ra va Ry 12 nhu duge xac dinh theo diém 1.
6. Hop chét hodc mubi dugc dung ctia hop chét nay theo diém 1,
trong d6 hop chét c6 cong thirc hda hoc 113 hop chét bat ky duge chon tir nhém
bao gom céc hop chét sau:

1) 1-(trans-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-omn,

2) 1-(trans—3-((2-((1-(2,2-diﬂoetyl)-1H—p‘yrazol-4-yl)amin0)-’IH—pyrolo[2,3-
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d]pyrimidin-4-y})oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

3) 1-(trans-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

4) 1-(cis-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

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

6) 1-((3S,4R)-3-((2-((1-(2,2-difloetyl)- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

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

8) 1-((38,4R)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-pyrole[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

9) 1-(trans-3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

10) 1-(trans-3-((5-clo-2-((1-xyclopropyl- 1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

11) 1-(trans-3-((5-clo-2-((3-metylisothiazol-5-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

12) 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-((1-etyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3 —d] pyrimidin-5-carbonitril, | |

13) 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-((1-xyclopropyi-1H-
pyrazol-4-yl)amino)-7H-pyrolof2,3-d]pyrimidin-5 -carbonitri.l,

14) 4-((trans-1-acryloyl-4-flopiperidin-3-yl)oxy)-2-(1-(2,2-difloetyl)-1H-
pyrazol-4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-5-carbonitril,

15) 1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,
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16) 1-(cis-3-((2-((1-(2,2-difloetyl)- 1 H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

17) 1-(cis-3-((2-(1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on, '

18) 1-(cis-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-mety1-7H-
pyrolo[2,3-dIpyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

19) 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

20) 1-((3S,4R)-3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-djpyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

21) 1-((3S,4R)-4-1l0-3-((5-metyl-2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3 -d]pyrimidih-4-y1)oxy)piperidin- 1 -yl)prop-2-eh— l-on, |

22)  1-((3S,4R)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-5-metyl-7H-
pyrolo[2,3-d}pyrimidin-4-yl)oxy)-4-flopiperidin-1 -yl)pr0p¥2-en- 1-on,

23) 1-(trans-4-flo-3-((2-(iscxazol-4-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yHoxy)piperidin-1-yl)prop-2-en-1-on,

24) 1-((3R,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

25) 1-((385,45)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[2,3-
dJpyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-omn,

20) 1-((3S,4R)-3-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

27) 1-((3S,4R)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-5-flo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

28) 1-((3R,48)-3-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-pyrolo[ 2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

29) 1-((3R,48S)-4-flo-3-((2-((isoxazol-4-yl)amino)-7H-pyrolo{2,3-
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d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

30) 1-((3S,4R)-4-flo-3-((2-((1-(2-hydroxyetyl)-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

31) 1-((3R,48)-4-flo-3-((2-((4-morpholinophenyl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

32) 1-((3R,48)-4-flo-3-((2-((3-metylisothiazol-5-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

33) 1-((3R,48)-4-flo-3-((2-((1-(tetrahydro-21{-pyran-4-yl)-1H-pyrazol-
4-yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on,

34) 1-((3R,48)-3-((2-(benzo[d]thiazol-6-ylamino)-7H-pyrolo[2,3-
d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on,

35) 1-((3R,49)-3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)oxy)-4-flopiperidin-1-yl)prop-2-en-1-on, va

36) 1-((3S,4R)-4-flo-3-((2-((1-(piperidin-4-y1)-1H-pyrazol-4-
yl)amino)-7H-pyrolof2,3-d]pyrimidin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-on.
7. Duoc phém dé ngan nglra hodc diéu tri bénh viém, bénh tu mién, bénh ting sinh,
bénh qua tang sinh, bénh duoc didu tiét boi mién dich, bénh ung thu hoge khoi u,
chtra hop chét theo diém bat ky trong s cac diém tir 1 dén 6 hodc mudi duge dung

ctia hop chat nay.
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