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Linh vuc k§ thuét dwoc dé cap

Séng ché dé cap dén dAn xudt pyrolotriazin ¢6 hoat tinh trc ché kinaza, quy trinh diéu

ché dan xuat ndy va tmg dung ctia né.
Tinh trang k§ thuét ciia sang ché

Protein kinaza 13 enzym xtc tac cho qué trinh phosphoryl héa cac gbe dic hidu cta cac
protein khéc, va déng vai trd quan trong trong cac qué trinh truyén tin hiéu ma truyén céc tin
hiéu ngoai bao dén nhan. Ngoai ra, enzym nay ciing lién quan dén nhiéu loai bénh i vivo.
Trong qua trinh khéi phat va phat trién bénh viém, bénh tir mién, bénh tang sinh hodc bénh qué
tang sinh v&avhodc bénh duogc diéu tiét boi mién dich, ¢6 nhiéu bang chimg cho thiy ring céc
bao T (hodc cac lympho bao T) va cac té bao B (hodc cac lympho bao B) déng vai trd quan
trong.

Janus kinaza (dudi day duoc goi 1a “JAK?) 13 protein tyrosin kinaza té bao chit déng
vai trd quan trong trong viée diéu hoa chirc ning t& bao trong hé lympho tao huyét. Xytokin
dugc biét 14 dong vai trd quan trong trong viée didu hoa viém, mién dich va chitc ning té bao
binh thuong, va JAK hoat héa protein STAT (Signal Transducer and Activators of
Transcription: yéu t6 truyén tin hiéu va hoat héa phién m#) thong qua qué trinh phosphoryl héa
tyrosin d& cung cép qua trinh truyén tin hiéu nhanh dén xytokin. Viéc truyén tin hiéu
JAK/STAT duoc biét 1a lién quan dén chimg di tmg, bénh hen, bénh ty mién (vi dy, ching thai
ghép, bénh viém da khép dang ‘rhép, bénh xo ctimg ¢t bén teo co, bénh xo climg rai rac, v.v.),
bénh ung thu déc, bénh ung thu méu (vi dy, bénh bach ciu, bénhu lympho va bénh tuong tur).

Ho JAK dugc phéan loai thanh bbn thanh vién: JAK1, JAK2, JAK3 va TYK2. Céc
thanh vién ctia ho JAK bt cip véi nhau dé diéu tiét cac tin hiéu tir nhiéu loai xytokin. Viéc bat
cap nay bao gdm JAK2 va JAK1 lién quan dén qua trinh truyén tin hiéu yéu t6 ting trudng tao
huyét, va t6 hop ctia TYK2 va AK2 13 quan trong ddi v6i qué trinh truyén tin hiéu interferon va
g6p phan vao kha ning dung nap cta vat chi. JAK2 c6 thé giy ra chimg thiéu mau, chimg
giam luong tiéu cAu, chimg giam luong bach cau, dic biét 1a khi né tham gia vao qua trinh

truyén tin hidu yéu t6 ting trung tao huyét va gy e ché qua mirc.
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Su biéu hién ctia JAK1, JAK2 va TYK?2 duoc phét hién théy la phan b6 rong, trong khi
sy biéu hién ctia JAK3 bi gi6i han & céc lympho bao va lién quan dén qué trinh phét tin hi¢u d6i
véi cac chudi gamma phd bién, 1 thanh phan ctia céc thy thé TL-2, L4, IL-7, IL-9, IL-15 va
TL-21, dic biét 1a chudi gamma phd bién cta ho IL-2. Ngay sau khi xytokin dugc gan két, thy
thé nay mang JAK3 lién ké quanh gan d6, giy ra qua trinh tu phosphoryl hda dAu tan C ctia
chudi p. Két qua 13, né gay ra su hoat héa protein STAT, 1& budc quan trong trong viée truyén
lai tin hiéu dén nhan. JAK3 didu khién cic qua trinh truyén tin hiéu ctia cic xytokin théng qua
qué trinh ny. Diéu nay khién cho JAK3 trd thanh mét muc tiéu hép dan d€ te ché mién dich.

Céc té bao B déng vai trd quan trong trong qua trinh phét trién bénh tr mién vavhoic
bénh viém. Céc chét tri liéu trén co so protein ma lam giam t€ bao B, vi du Rituxan, ¢6 hiéu qua
trong cc bénh viém gy ra boi tu khang thé nhu bénh viém da khép dang thip. Do d6, chét te
ché protein kinaza ma déng vai trd trong qué trinh hoat hoa t8 bao B 13 chét trj liéu hitu dung dé
didu tri c4c bénh duoc didu tiét boi t& bao B, vi dy, dé san xuat tw khang thé.

Viée truyén tin hiéu théng qua thy thé t& bao B (BCR: B cell receptor) diéu hoa nhiéu
loai d4p tmg t& bao B, bao gdm sy ting sinh va biét héa thanh cac t& bao san xuét khang thé
truong thanh. BCR la yéu td diéu hoa quan trong ctia hoat tinh t& bao B, va sy truyén tin hiéu
bét thuong c6 thd din dén tao thanh céc tir khang thé gdy bénh, gy ra nhidu bénh ty mién
va/hodc bénh viém va sy tang sinh ctia t& bao B mét kiém sost.

Bruton tyrosin kinaza (dudi day dugc goi la “BTK”) la yéu t6 diéu hoa quan trong ddi
v6i sy phét trién, hoat héa, truyén tin hidu va song sét ciia t& bao B. BTK tham gia vao céc qua
trinh truyén tin hidu duoc khéi dong bang cach gén két cac phéi tir ngoai bao vao cac thu thé bé
mit t& bao clia ching. Sau khi ndi thu thé khang nguyén t& bao B (BCR: B cell antigen
receptor) vao, hoat tinh cia BTK ¢6 duoc nho tic dong ddng thoi ctia cAc protein tyrosin kinaza
Lyn va Syk 1 can thiét dé gay ra sy huy dong canxi dugc diéu tiét boi phospholipaza C+y2. Do
d6, viée tic ché BTK c6 thé 1a mot phuong phép tri liéu hitu dung dé ngén chin qué trinh khoi
phét cia cac bénh dugc diéu tiét béi t€ bao B.

Nhu néu trén, Janus kinaza va céc kinaza trén co s& TEC déng vai tro quan trong trong
vide hoat héa céc té bao T va/hoic t bao B tham gia vio qua trinh phét trién bénh viém, bénh
tw mién, bénh tang sinh hodic bénh qué ting sinh va bénh dugc diéu tiét béi mién dich. Do dé,
viéc phat trién céc chit ma Gc ché hiéu qua cac bénh nay c6 thé 13 hitu dung lam chét tri lidu

lién quan. C4c vi du cu thé vé bénh ma c6 thé dugc diéu tri va ngin ngira bao gbm bénh ung
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thu, chimg thai ghép, bénh xo cling rai rac, bénh viém da khép dang thap, bénh viém khép vay
nén, bénh vay nén, bénh hen, bénh viém da di img, bénh viém da co dia, bénh cham, bénh déi
théo dudng typ I, bién chimg déi thao dudng, bénh viém rudt két man loét, bénh Crohn, r6i loan
tuyén gidp tw mién, chimg rung 16ng téc toan than, hoi chimg Sjogren va bénh tuong tu.

Chét trc ché JAK3 kinaza 13 tofacitinib (CP-690550) (Pfizer Inc.) hién dang duoc phé
chun va bén trén thi trudng dé didu tri bénh viém da khép dang thip. Ngoai ra, chét tc ché
BTK kinaza 13 ibrutinib (PCI-32765) (Pharmacyclics) dang trong giai doan thtr nghiém lam
sng, nhumg d ¢6 céc bao cao vé cac tac dung phu nghiém trong nhu phat ban trén da va tiéu
chay & céc trudng hop 14m sang. Do d6, cAn phai phat trién chit c6 hiéu qua va én dinh hon dé
{tc 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).

Theo d6, cic tac gia sang ché di phat hién ra dan xuét pyrolotriazin méi c6 hoat tinh tic
ché t6t dimg 1am chét Grc ché kinaza, tix d6 tao ra sang ché.

Ban chét ky thuit ciia sing ché

Vén dé k' thuét

Mot muc dich cua sang ché 1a d& xuét din xuét pyrolotriazin méi ¢ hoat tinh trc ché
kinaza va quy trinh diéu ché din xudt nay.

Muc dich khéc cta sang ché 12 d xudt duoc phdm chira dén xuét pyrolotriazin nay lam
thanh phan hoat tinh.

Giai phap k¥ thuat
Dé dat duoc cac muc dich néu trén, sing ché d8 xuét hop chit duoc thé hién bang cong

thirc hoa hoc 1 néu dudi ddy, hodc mudi duge dung ctia no:
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Cong thirc hda hoc 1

trong cong thirc hda hoc 1,

X 12 O hodc NH,

A1a vong Ce.10 thom hoa tri hai, hodc vong Cp.10 thom khéc loai héa tri hai chita mot
dén ba nguyén tir khac loai, mdi nguyén tit khéc loai nay dc 1ap duge chon tir nhom bao gdm
N,Ovas,

R1 14 hydro; Ci4 alkyl khong dugc thé hodc duoc thé bing mot phﬁn tir thé duoc chon
tir nhém bao gdbm Ci4 alkoxy, N(Ci4 alkyl), xyano va (Ci4 alkyl)-NHCO; Ci4alkoxy; Ci4
haloalkyl; Css xycloalkyl; N(Ci4 alkyl); benzoyl; pyrazolyl khong duoc thé hodc dugc thé

Y3
N A - . - k/\(z* ¢§i’
bang mot hodc hai Ci4alkyl; hodc e,

trong d6 Y1 12 NH, N(Ci4alkyl) hodac O; Y2 1a CH hodc N; L Ia lién két, Ci4 alkylen
hodc CO,

R2 1a hydro, Ci4alkyl hodc halogen, va

Rs 13 Ci4alkyl dugce thé bang halogen hodc xyano; Ca4 alkenyl khong dugce thé hoac
dugc thé bang halogen; hosic Co4alkynyl.

T6t hon 13, A 1a vong héa tri hai dugce chon tir nhém bao g6m benzen, benzothiazol,
isothiazol, isoxazol, pyrazol, pyridin, pyrol, thiazol, thiophen va 4,5,6,7-tetrahydropyrazolo
[1,5-a]pyrazin.

Tt hon 13, Ry 13 hydro, metyl, etyl, propyl, isopropyl, butyl, isobutyl, metoxyetyl,
dimetylaminometyl, ~dietylaminoetyl, xyanometyl, metylaminocacbonylmetyl, —metoxy,
diflometyl, 2,2-difloetyl, 2,2,2-trifloetyl, xyclopropyl, dimetylamino, benzoyl hogc 3,5-dimetyl-
1H-pyrazol-1-yl.

T6t hon 13, Ry 13 piperidin4-yl, 1-metyl-piperidin-4-yl, 4-metylpiperazin-1-yl,
tetrahydro-2H-pyran-4-yl, morpholino, 2-morpholinoetyl hodc morpholin-4-cacbonyl.

Tét hon 13, Rz 13 hydro, metyl, clo hozc flo.

T6t hon 13, Rs 13 -CHx-Cl, -CH=CH,, -CH=CHCH,CH3, -CH=CHCH:Cl hoic -

=CCH2CHs.
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Céc vi du tiéu bibu vé hop chét duoc thé hién bang cong thiic héa hoc 1 12 nhu sau:

1) N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit,

2) N-(3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

3) N-(3-((2-((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

4) N-(3-((2-((1-(2,2~difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

5) N-(3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

6) N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

7 N-(4-flo-3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yDoxy)phenyl)acrylamit,

8) N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-
flophenyl)acrylamit,

9 N-(4-flo-3-((2-((1-metyl-1H-pyrol-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

10)  N-(4-flo-3-((2-((1-isobutyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yDoxy)phenyl)acrylamit,

11)  N-3~((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

12)  N-(3-((2-((4~(dimetylamino)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-
4-flophenyl)acrylamit,

13)  N-(4-flo-3-((2-((4-phenoxyphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

14)  N-(3-((2-((benzo[d]thiazol-6-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-
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flophenyl)acrylamit,

15)  N-(4-flo-3-((2-((pyridin-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

16)  N-(3-((2-((4-isopropylphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

17)  N-(3-((2-((4-metoxyphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

18)  N-(3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

19)  N-(3-((2-((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

20)  N-(3-((2<((1-metyl-1H-pyrazol-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

21)  N-(3-((2~((4-((dimetylamino)metyl)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

22)  N-(3-((2-((4-morpholinophenyl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

23)  N-(3-((2-((4-(dimetylamino)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

24)  N-(3-((2-((5-metyl-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-2-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

25)  N-(4-flo-3~((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

26)  N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit,

27)  N-(4-flo-3-((2-((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

28)  N-(4-flo-3-((2-((4-metoxyphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
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ylyoxy)phenyl)acrylamit,

29)  N-(4-flo-3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

30)  N-(4-flo-3-((2~((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

31)  N+(4-flo-3-((2-((4-morpholinophenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

32)  N-(4-flo-3-((2-((1-propyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

33)  N-(3-((2-((1-(diflometyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit,

34)  N-(4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

35)  N-(4-flo-3-((2-((1-(2-morpholinoetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

36)  N-(4-flo-3-((2~((1-isopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-
4-yl)oxy)phenyl)acrylamit,

37)  N-(4-flo-3-((2-((1-(piperidin-4-yl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

38)  N-(4-flo-3-((2-((1-(2,2,2-trifloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

39)  N-(3-((2-((4-(3,5-dimetyl-1H-pyrazol-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit,

40)  N-(4-flo-3-((2~((1-(2-metoxyetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

41)  2-clo-N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)axetamit,

42) 2‘-clo-N-(4-ﬂo-3—((2-((1-(tetrahydro—ZH—pyran—4-yl)—1H—pyrazol—4-
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yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)axetamit,

43)  2-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)axetamit,

44)  (B)-4-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)but-2-enamit,

45)  N-(4-flo-3-(2-(isoxazol-4-ylamino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

46)  N-(4-clo-3~((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

47)  N+(5-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-2-
metylphenyl)acrylamit,

48)  N-(5-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-{][1,2,4]triazin-4-
yloxy)-2-metylphenyl)acrylamit, va

49)  N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yl)oxy)-4-flophenyl)pent-2-ynamit.

Ngoai ra, hgp chét theo sang ché ¢4 thé ton tai dudi dang mudi, dic biét 13 mubi duoc
dung. Mubi thudng duge st dung trong linh vyc k§ thut ndy, nhu mubi cong axit dugce tao ra
b axit te do duge dung o thé duoc str dung lam mubi nhung khong gi6i han & cac mudi nay.

Hiéu qua c6 loi clia sang ché

Hop chét dugc thé hién bang cong thirc héa hoc 1 theo sang ché hozc mudi, hydrat,
solvat hodic cht dong phan dugc dung ctia né c6 thé dugc str dung mot cach hitu dung & ngan
ngira hodc diéu trj bénh lién quan dén téc dong tc ché kinaza.

M@ ta chi tiét sang ché

Thuat ngft “mudi dugc dung” trong ban md ta nay chi mubi cdng vO co hodc hitu co bét
ky ctia hop chit duoc thé hién bing cong thirc héa hoc 1, ma ndng do ciia né tuong dbi khong
doc va vo hai d6i véi bénh nhan va hoat héa hidu qué, va cc tic dung phy ciia n6 khong lam
giam hiéu qua 6 1oi ctia hop chét néu trén.,

Mudi duge dung c6 thé duge thu nhan bang cac phuong phap thong dung bang cach str

dung céc axit vo co hogc hitu co. Vi dy, mudi duge dung cé thé dugce dieu che bang cach hoa
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tan hop chét duoc thé hién bang cong thitc héa hoc 1 trong dung méi hitu co ¢6 thé tron 1n v6i
nude, vi du, axeton, metanol, etanol hodc axetonitril, sau do bd sung axit hitu co hodc axit vo
co, va loc va 1am kho céc tinh thé da két thia. Theo cach khac, mudi duoc dung co6 thé duoc didu
ché bang cach dua dung mdi hodc lugng axit du tir hon hgp phan img dugce bd sung axit vao ap
sudt gidm va sau d6 1am khé phén cin, hogc bang cach bd sung dung méi hitu co khéc vao va
sau d6 loc mudi két tha. G ddy, mudi duge wu tién co thé bao gdm mudi c6 ngudn gbc 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 ho#c axit toluensulfonic, va axit tuong tu.

Mubi hoic solvat khong duge dung ctia hop chit duoc thé hién béng cong thirc hoa hoc
1 ¢6 thé duoe st dung lam cht trung gian trong quy trinh diéu ché hop chét dugc thé hién bang

cong thirc hda hoc 1, hodc muodi duge dung hodc solvat ctia nd.

Hop chét duoc thé hién bang cong thiic héa hoc 1 theo séng ché khéng chi bao gdbm
mubi dugc dung ciia nd, ma con bao gdm tat ca cic solvat va hydrat ma c6 thé diéu ché duoc tir
d6, va cfing bao gdm tAt ca cac chat dong phan lap thé 6 thé c6. Solvat, hydrat va chét dong
phén 1ap thé ctia hop chit dugc thd hién bing cong thic héa hoc 1 ¢6 thé duge diéu ché va duge
st dung tir hop chét dugc thé hién bang cong thirc héa hoc 1 bang cach str dung cac phuong
phép thong dung.

Ngodi ra, hop chét dugc thé hién bang cong thirc héa hoc 1 theo sang ché ¢6 thé duge
didu ché & dang két tinh hoiic & dang khong két tinh, va khi hop chat dugc thé hién bang cong
thitc héa hoc 1 duge didu ché & dang két tinh, thi nd ¢6 thé duge hydrat hoa hogic solvat héa mét
cach tiry y. Theo sang ché, hop chit dugc thé hién bang cong thic héa hoc 1 ¢6 thé khong chi
bao gdm hydrat ty luong (stoichiometric hydrate), ma con bao gém hop chét chira céc lugng
nuéce khac nhau. Solvat ctia hop chit duoc thé hién bang cong thitc héa hoc 1 theo sang ché bao
gdm ca solvat ty luong va solvat khong ty luong, Ngoai ra, theo mdt vi dy, séng ché c6 thé tao

ra hop chét dugc thé hién bng cng thirc hoa hoc 1 thong qua so dd phan tmg 1 dudi dy.
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(trong so dd phan tmg 1, X, A va Ry dén Rs 1a nhu duge dinh nghia & trén, mdi Z1 va Z»
ddc 18p 1a halogen, va Y 13 halogen hodc OH).

Bude i 1a budce didu ché hop chat duoc thé hién bang cong thitc héa hoc 1-3 hodc cong
thire hda hoc 1 béng cach cho hop chit dugc thé hién béng cong thirc hoa hoc 1-1 hoac 1-10
phan tmg v6i hop chit (Y=CI) dugc thé hién bing cong thitc héa hoe 1-2. T6t hon 1a phan tmg
dugc thyc hién trong diéu kién c6 trietylamin hozic natri hydrocacbonat. Tét hon 1a nhiét do
phan (mg ndm trong khoang tlr -20°C dén 0°C, va tdt hon 13 thoi gian phan tmg ndm trong
khoéng tir 30 phut dén 24 gid. T6t hon 13 dung méi ding cho phan tmng 1a dung dich hén hop
chira diclometan hoéc tetrahydrofuran va nude.

Theo cach khac, budc i ¢6 thé dugc thuc hién béng cach cho Y = OH thay vi Y = Cl
trong cong thirc hoa hoc 1-2 phan tmg. Trong trudng hop nay, t6t hon 1a phan tmg duoc thyc
hién trong didu kién c6 diisopropyletylamin, O-(7-azabenzotriazol-1-yl)-N,N,N',N’-
tetrametylruroni hexaflophosphat (O-HATU) & nhiét do trong phong trong 24 gid, va t6t hon 1a
dung méi ding cho phan tmg 12 tetrahydrofuran, dimetylformamit hodc dimetylsulfoxit.

Bude ii 1a bude didu ché hop chét dugc thé hién bang cong thirc héa hoc 1-5 hode 1-7
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bang cach cho hgp chét duoc thé hién bing cong thirc héa hoc 1-4 phan tmg véi hop cht duge
thd hién bing cong thic héa hoc 1-3 hogc 1-6. Tét hon 1a phan ing dugc thuc hién véi su ¢6
mit cia bazo. Ngoai ra, tot hon 14 nhiét 46 phan tmg 12 nhiét d6 trong phong hodc nim trong
khoang tir 40 dén 60°C. Nigoai ra, t5t hon 14 thoi gian phan tmg ndm trong khoang tir 1 gio dén
6 gid. T6t hon 1a dung mdi ding cho phan g 1a dimetylformamit, 1,4-dioxan, dimetylsulfoxit
hoic toluen. Ngoai ra, t6t hon 13 bazo 1 kali cacbonat, xesi cacbonat, diisopropylamin hodc
natri hydrua.

Bude iii 12 budce diu ché hop chét duge thé hién bang cong thitc héa hoc 1 hogc 1-9
bang cach cho hop chét dugc thé hién bang cong thitc héa hoc 1-5 hodc 1-7 phan Gmg vé6i hop
chat duoc thé hién bing cong thirc héa hoc 1-8. Phan ting ndy c6 thé dugc thuc hién véi su ¢6
mit cta bazo nhu tris(dibenzylidenaxeton)dipaladi (Pdx(dba)s), paladi axetat (Pd(OAc)) hodc
[1,1°-bis(diphenylphosphin)feroxen]paladi diclorua ((Pd(Dppf)Cl) trong didu kién c6 tinh
bazo. Tét hon 13 nhiét do phan tmg nim trong khoang tir 50°C dén 150°C. Ngoai ra, tt hon 1a
dung mdi phéan tmg 12 1,4-dioxan, toluen, t-butanol hodc dimetylformamit. Ngoai ra, t6t hon 1a
bazo 12 kiém v6 co nhu xesi cacbonat, canxi cacbonat, natri cacbonat, kali phosphat hodc chit

tuong tu.

Budc iv 12 budc didu ché hop chit dugc thé hién bang cong thic héa hoc 1-10 bang
céch khir hop chét duoc thé hién bing cong thiic héa hoc 1-9. Tét hon 1a phan tmg duoc thyue
hién trong hdn hop gdm amoni clorua, 1,4-dioxan va nude véi sy c6 mét cia thiéc. Ngoai ra, tbt
hon 1a nhiét d phan tmg ndm trong khoang tir 0°C dén nhiét d¢ trong phong. Nigoi ra, t6t hon
1a thoi gian phan Gmg nam trong khoang tir 30 phit dén 3 gio. Nigoai ra, phan ting niy c6 thé
dugce thuce hién bang cach str dung metanol v6i sy c6 mat clia paladi 10%/cacbon hodc bang
cach st dung kim loai (sét) hodc mubi kim loai (thiéc (IT) clorua) trong axit clohydric hoac
etanol.

Ngodi ra, sang ché dé xuét duoc phdm ding dé ngin ngira hodc diéu tri bénh trong d6
tac dong uc ché kinaza 1a ¢6 o1, chita hop chét dugc thé hién bang cong thirc héa hoc 1, hodc
mudi, hydrat, solvat hozic chit déng phan dugc dung ctia né lam thanh phén hoat tinh.

Trong truomg hop nay, bénh lién quan dén tac dong tic ché kinaza bao gbm bénh viem,
bénh tw midn, bénh ting sinh hodc bénh qué ting sinh, va bénh dugc diéu tiét bdi mién dich,
bénh ung thw, khéi u hosic bénh trong tu.

Thuat ngft “ngén nglra” trong ban mo ta nay chi hanh dong bat ky nhdm tri hoén hodc
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trc ché su xuét hién, lan rong hoic tai phat clia bénh néu trén bang cach st dung dugc phém
theo séng ché, va thuft ngft “diéu trf” trong ban md ta ndy chi hanh dong bit ky nham cai thién
hogic 1am thay dbi céc triéu chimg ctia bénh néu trén sao cho t6t hon bang cach sir dung duoc

phim theo sang ché.

Duoc phim theo sang ché c6 thé dugc bao ché & dang & str dung qua dudng miéng
hodc ngoai dudng ti€u héa theo thuc hanh duoc tiéu chuén. Duoc phém nay c6 thé chira chat

phu gia nhu chit mang, chét bd trg hoic chét pha lodng duoc dung ngoai thinh phén hoat tinh.

Chét mang thich hop bao gdm, vi du, nuéc mubi sinh ly, polyetylen glycol, etanol, dau
thuc vat va isopropyl myristat va chét twong ty. Chét pha loéing bao gdm, vi du, lactoza,
dextroza, sucroza, manitol, sorbitol, xenluloza va/hodc glyxin va chét twong t, nhung khong
gi61 han & d6. Ngoai ra, hop chét theo sang ché ¢6 thé dugc hoa tan trong dau, propylen glycol
hodic cac dung méi khéc thuong duoc sir dung dé didu ché dung dich tiém. Ngoai ra, hop chét

theo sang ché c6 thé duoc bao ché & dang thudc m& hodc kem dé str dung tai chd.

Dang bao ché dugc dung ctia hop chét theo sang ché c6 thé bao gdm viéc str dung hop
chét ¢ dang mubi hoiic solvat duoc dung ctia nd, va stt dung hop chit & dang riéng r& hodc &

dang két hop va/hodc hdn hop thich hop cting véi céc hoat chét dugc dung khac.

Hop chét theo sing ché ¢6 thd dugc bao ché thanh dung dich tiém bang cach hoa tan,
tao huyén phi hodc nhti hoa hop chat niy trong dung méi tan dugc trong nude nhu nudée mudi
thong thuong, dextroza 5% hodc dung méi khéng chira nude nhur glyxerit axit béo téng hop,
este axit béo bic cao hodc propylen glycol. Duge phim theo séng ché c6 thé bao gdm chat phu
gia thong thudng nhu chit lim tan, chét déng truong, chét tao huyén phy, chét nhii héa, chét én
dinh va chét bao quan.

Lidu duge uu tién ctia hop chét theo sang ché c6 thé thay ddi theo tinh trang bénh Iy va
thé trong cta bénh nhan, mic do trAm trong clia bénh, loai thube, va dudng st dung va thoi
gian str dung, nhung c6 thé dugrc Iya chon mot cach thich hop boi ngudi c6 hiéu biét trung binh
vé linh vyc k¥ thut nay. Tuy nhién, dé dat duoc hidu qua mong mudn, hop chét theo séng ché
¢ thé duoc sir dung hiing ngay véi lidu nim trong khoang tir 0,0001 dén 100 mg/kg (thé trong),
va t6t hon 1a tir 0,001 d&n 100 mg/kg (thd trong). Viée sir dung c6 thé dugc thuc hién mot 1an
mdi ngdy hoic theo cic nhidu chia nhd méi ngiy qua dudng miéng hofic ngoai dudng tiéu hoa.
Tuy thudc vao cach thire st dung, duge pham c6 thé chira hop chét theo sang ché véi luong
ndm trong khoang tir 0,001 dén 99% khéi lugng, t5t hon 14 tir 0,01 dén 60% khéi luong.
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Dugc phém theo séng ché c6 thé duogc sir dung cho dong vét cd vii nhu chudt céng,
chudt nhét, dong vat nudi, ngudi, qua cac dudng ding khéc nhau. Viée sir dung nay c6 thé duoc
thyc hién bang tt ca cac cach thirc c6 thé 6, vi du, qua dudng miéng, qua dudng truc trang,

tiém trong tinh mach, trong co, dudi da, trong ndi mac tir cung, trong ndo thét.
Vi du thye hién séng ché

Duéi day, sang ché s& dugc mé ta chi tiét hon bang céc vi du. Tuy nhién, cac vi du ndy
duoc dua ra chi nhdm muc dich minh hoa, va khong dugc hiéu 13 1am gi6i han pham vi clia

sang che & céc vi du nay.

Vi du 1: Pibu ché N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit

S
<L o E{M
.N\ N7 =
NI G
N H/I\N’N /

Bude 1) Bidu ché N-(4-flo-3-hydroxyphenyl)acrylamit

Sau khi 5-amino-2-flophenol (1000,0 mg, 1,0 duong luong) va natri bicacbonat (712,0
mg, 1,5 duong lugng) duoc hoa tan trong THF/nude cat (15,0 mL/3,0 mL), acryloyl clorua
(712,0 mg, 1,0 duong luong) dugce thém vao do. Sau khi khuéy dung dich phan tmg & nhiét 4o
trong phong trong 24 gio, phan img dugc lam dimg. Bude chiét dugc thuce hién bang cach thém
diclometan va sau d6 thém dung dich nudc amoni clorua. Sau do, chiét phdm duoc 1im kho
trén natri sulfat khan, va dugc c6 dudi ap suat giam. Phén cin thu dugc duoge tinh ché bang k§
thust sic ky cot (etyl axetat : hexan = 1:1) dé thu dugc N-(4-flo-3-hydroxyphenyl) acrylamit
(1135,0 mg, 79,6%).

IH NMR (500 MHz, CD;0D) & 7,40-7,39 (m, 1H), 6,99-6,98 (m, 2H), 6,44-6,33 (m,
2H), 5,77-5,75 (m, 1H)

Buéc 2) Pidu ché  N-(3-((2-clopyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-
flophenyl)acrylamit

Sau khi N-(4-flo-3-hydroxyphenyl)acrylamit (505,9 mg, 1,1 duwong luong) va 2,4-
diclopyrolo[2,1-f] [1,2,4]triazin (500,0 mg, 1,0 duong luong) dugc hoa tan trong N,N-
dimetylformamit (10,0 mL), K2COs (385,9 mg, 1,1 duong luong) duge thém vao do. Dung
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dich phan tmg duoc khudy & 50°C trong 2 gio, va sau d6 dugc 1am ngudi Xuéng nhiét do trong
phong. Bude chiét dugc thue hién béng cach thém diclometan va sau d6 thém nudc cét. Sau do,
chiét phém dugc 1am kho trén natri sulfat khan, va dugc cd dudi ap sult giam. Phén cin thu
duoc dugc tinh ché bang ky thuat sic ky cot (etyl axetat : hexan = 1:1) dé thu duoc N-(3-((2-
clopyrolo[2,1-f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit (640,0 mg, 72,3%).

'H NMR (500 MHz, CD30D) & 7,92-7,91 (m, 1H), 7,85-7,83 (m, 1H), 7,56-7,52 (m,
1H), 7,29 (t, 1H), 7,14-7,13 (m, 1H), 6,96-6,95 (m, 1H), 6,44-6,34 (m, 2H), 5,79 (dd, 1H)

Budc 3) Pidu ché N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit

Sau khi N-(3-((2-clopyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)acrylamit (30,0
mg, 1,0 duong lugng) va 1-xyclopropyl-1H-pyrazol-4-amin (11,1 mg, 1,0 duong lugng) duge
hoa tan trong 1,0 mL 1,4-dioxan. Sau khi thém Pd(OAc) (1,0 mg, 0,05 duong luong),
Xanthphos (5,2 mg, 0,1 duong lugng) va Cs2CO; (58,6 mg, 2,0 duong lugng), tién hanh suc
khi N trong 30 phut. Dung dich phan ting dugc cho phan tmg bang cach sir dung 16 vi séng
(150°C, 30 phut, binh thudng). Dung dich phan tng dugc loc, va dich loc duge ¢b dudi ap suét
giam. Phin cn c6 dic thu dugce dugc tinh ché bang ki thudt séc ky cdt (etyl axetat : hexan =
1:1) dé thu duge N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit (3,5 mg, 9,3%).

'H NMR (500 MHz, CD30D) § 7,80-7,78 (m, 2H), 7,66-7,65 (m, 1H), 7,58-7,55 (m,
1H), 7,37 (s, 1H), 7,27 (t, 1H), 6,89 (dd, 1H), 6,66 (dd, 1H), 6,44-6,34 (m, 2H), 5,79 (dd, 1H),
3,53-3,50 (m, 1H), 1,00-0,99 (m, 4H)

Vi du 2: Pifu ché N-(3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

G W

AN J
N/I\N,N

Hop chét néu trong tiéu dé (12,8 mg, hiéu suét: 28,6%) dugc thu nhan theo céch gibng
nhu trong vi du 1, ngoai trir viéc 4-(4-metylpiperazin-1-yl)anilin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-
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flophenol trong viduy 1.

'H NMR (500 MHz, CDs0D) & 7,70 (s, 1H), 7,58 (s, 1H), 7,56-7,54 (m, 1H), 7,47-7,45
(m, 2H), 7,43-7,40 (m, 1E), 7,04-7,03 (m, 1H), 6,90-6,86 (m, 2H), 6,84-6,83 (m, 1H), 6,62-6,61
(m, 1H), 6,46-6,35 (m, 2H), 5,79-5,77 (m, 1H), 3,11-3,09 (m, 4H), 2,64-2,62 (m, 4H), 2,35 (s,
3H)

Vi du 3: Dibu ché N-(3-((2-((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-

O
\ H
,N\ N
N I
9y H)\N,N

Hop chét néu trong tiéu dé (3,7 mg, hiéu suit: 10,3%) dugc thu nhén theo cach gidng

f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trir viéc 1-metyl-1H-pyrazol-4-amin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho S-amino-2-
flophenol trong vi du 1.

'H NMR (500 MHz, CD30D) 8 7,74 (br s, 1H), 7,69 (s, 1H), 7,61 (s, 1H), 7,56-7,54 (m,
1H), 7,43 (t, 1H), 7,36 (s, 1H), 7,04-7,02 (m, 1H), 6,85-6,84 (m, 1H), 6,63-6,62 (m, 1H), 6,45-
6,34 (m, 2H), 5,79-5,77 (m, 1H), 3,79 (s, 3H)

Vi du 4 DPidu ché N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

. Q8
N NENT2N
N&Nx\t@
H

Hop chét néu trong tiéu @ (4,1 mg, hiéu suat: 10,1%) duge thu nhin theo céch ging
nhu trong vi du 1, ngoai trir viéc 1-(2,2-difloetyl)-1H-pyrazol-4-amin dugc sir dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-
flophenol trong vi duy 1.

'H NMR (500 MHz, CDsOD) § 7,88 (br s, 1H), 7,70 (s, 1H), 7,63 (s, 1H), 7,56-7,54 (m,
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1H), 7,45-7,41 (m, 2E), 7,05-7,03 (m, 1H), 6,86-6,85 (m, 1H), 6,64-6,63 (m, 1H), 6,45-6,34 (m,
2H), 6,21-5,98 (m, 1H), 5,78 (dd, 1H), 4,43 (td, 2H)

Vi du 5: Diéu ché N-(3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-

yDoxy)phenyl)acrylamit

Nos A
M”)\\N,N /

Chét trung gian N-(3-(2-N-clopyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit
dugce didu ché theo cach gibng nhur trong vi du 1, ngoai trir viéc S-amino-phenol dugc st dung

thay cho 5-amino-2-flophenol trong vi du 1.

N-(3-((2-N-clopyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit (50,0 mg, 1,0
duong lugng) duoc hoa tan trong t-butanol/N,N-dimetylformamit (3,0 mL/0,6 mL). Sau khi
thém 3-metylisothiazol-5-amin (16,3 mg, 0,9 duong luong), Pdx(dba)s (7,3 mg, 0,05 duong
lugng), Xphos (7,6 mg, 0,1 duong lugng) va KoCOs (48,3 mg, 2,2 duong luong), tién hanh suc
khi N trong 30 phtt. Dung dich phan tmg duoc khudy & 150°C trong 16 gi® va phan tmg duoc
lam dimg. Dung dich phan tmg duogc ¢6 dudi 4p suat giam. Bude chiét duoc thuc hién bing
cach thém etyl axetat va nude ct. Sau do, chiét phém duoc lam khé trén natri sulfat khan, va
duge c6 dudi 4p sult giam. Phin cin thu duge duoc tinh ché bang k§ thuat sic ky cot (etyl
axetat : hexan = 1: 1) d& thu dugc N-(3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit (3,5 mg, 6,2%).

'H NMR (500 MHz, CD;OD) & 7,75-7,74 (m, 2H), 7,55-7,53 (m, 1H), 7,44 (t, 1H),
7,06-7,05 (m, 1H), 6,99-6,98 (m, 1F), 6,76-6,75 (m, 1H), 6,50 (s, 1H), 6,45-6,34 (m, 2H), 5,78
(dd, 1H), 2,28 (s, 3H)

Vi du 6: Didu ché N-(3-(2~((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-

O

A
NSYw
N H)\\N,N

4-yl)oxy)phenyl)acrylamit
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Hop chit néu trong tiéu d& (7,3 mg, hiéu sudt: 19,7%) dugc thu nhén theo cach gidng
nhu trong vi du 1, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin duoc sit dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-
flophenol trong vidu 1.

'H NMR (500 MHz, CD;0D) 8 7,75 (br s, 1H), 7,70 (s, 1H), 7,61 (s, 1H), 7,57-7,55 (m,
1H), 7,43 (t, 1H), 7,37 (s, 1H), 7,04-7,03 (m, 1H), 6,85-6,84 (m, 1H), 6,63-6,62 (m, 1H), 6,45-
6,34 (m, 2H), 5,79-5,77 (m, 1H), 4,06-4,04 (m, 2H), 1,38 (t, 3H)

Vi du 7: Pidu ché N-(4-flo-3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-

E
O

N-s  NZF
A A

f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

Hop chét néu trong tiéu d& (3,6 mg, hiéu sut: 6,5%) duoc thu nhan theo céch giéng nhu
trong vi du 5, ngoai trix vi€c 5-amino-2-flophenol dugce st dung thay cho 5-amino-phenol trong

vidu5.

'H NMR (500 MHz, CD30D) & 7,87-7,86 (m, 1H), 7,78 (s, 1H), 7,56-7,55 (m, 1H),
7,29 (¢, 1H), 7,03-7,02 (m, 1H), 6,79 (s, 1H), 6,51 (s, 1H), 6,44-6,35 (m, 2H), 5,79-5,78 (m,
1H), 2,28 (s, 3H)

Vi du 8: Diéu ché N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-
4-yl)oxy)-4-flophenyl)acrylamit

F ©]
N N7 N2\
N\\l Js N
N~ N
H
Hop chit néu trong tiéu d& (4,9 mg, hidu suit: 13,3%) dugc thu nhan theo céch giong

nhu trong vi du 1, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vidu 1.

'H NMR (500 MHz, CD;0D) 8 7,80-7,78 (m, 2H), 7,65 (s, 1H), 7,57-7,54 (m, 1H),
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7,39 (s, 1H), 7,27 (¢, 1H), 6,89-6,88 (m, 1H), 6,66-6,64 (m, 1H), 6,40-6,35 (m, 2H), 5,80-5,77
(m, 1H), 4,07 (g, 2H), 1,40 (t, 3H)

Vi du 90 DPibu ch® N-(4-flo-3-((2-((1-metyl-1H-pyrol-3-yl)amino)pyrolo[2,1-

F o
Oji j\NJK/
\ H
AN
N\ ~ W/
HJ\N,N

Hop chét néu trong tiéu d& (9,6 mg, hiéu suat: 20,0%) dugc didu ché theo céch gidng

f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trlr viéc 1-metyl-1H-pyrol-3-amin dwoc s dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD3OD) & 7,76-7,74 (m, 1H), 7,59-7,54 (m, 2H), 7,26 (t, 1H),
6,95 (br s, 1H), 6,84 (dd, 1H), 6,61 (dd, 1H), 6,42-6,35 (m, 3H), 5,89-5,88 (m, 1H), 5,78 (dd,
1H), 3,57 (s, 3H)

Vi du 10: Pidu ché N-(4-flo-3-((2-((1-isobutyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

X5
N N
N\iNJ:ND

H

Hop chét néu trong tiéu d& (2,0 mg, hibu suat: 5,1%) dugc thu nhan theo cach gibng nhu
trong vi du 1, ngoai trir viéc l-isobutyl-1H-pyrazol-4-amin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD;0D) § 7,79-7,78 (m, 1H), 7,72-7,71 (m, 1H), 7,65 (s, 1H),
7,59-7,57 (m, 1H), 7,40-7,38 (m, 1H), 7,28 (t, 1H), 6,89 (d, 1H), 6,66-6,65 (m, 1H), 6,46-6,35
(m, 2H), 5,79 (dd, 1H), 3,93 (dd, 1H), 3,81 (d, 2H), 2,03-2,02 (m, 6H)

Vi du 11: Didu ché N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

-19-



37078

~ o
| OQHM
N,Zlm/l;ﬂ//

Hop chét néu trong ti€u dé (7,8 mg, hicu Suét: 15,3%) duoc thu nhén theo cach giéng
nhu trong vi du 1, ngoai trir viéc 5-amino-phenol duge st dung thay cho 5-amino-2-flophenol
trong vidy 1.

'H NMR (500 MHz, CD30D) 8 7,76 (br s, 1H), 7,70-7,69 (m, 1H), 7,62 (t, 1H), 7,56 (d,
1H), 7,43 (t, 1H), 7,36 (s, 1H), 7,03 (dd, 1H), 6,85 (dd, 1H), 6,63 (dd, 1H), 6,45-6,34 (m, 2H),
5,78 (dd, 1H), 3,50-3,49 (m, 1H), 0,99-0,97 (m, 4H)

Vi du 12 Pidu ché N-G-((2«(4-(dimetylamino)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit

F 0
] e) HJJ\/
N N7 > =
\©\ )\\N,N /

Hop chét ndu trong tiéu d& (5,3 mg, hiéu sudt: 13,6%) dugc thu nhan theo cach gidng
nhu trong vi du 1, ngoai trir viéc N!,N'-dimetylbenzen-1,4-diamin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD:0OD) 8 7,78 (dd, 1H), 7,60-7,59 (m, 1H), 7,57-7,54 (m, 1H),
7,42-7,40 (m, 2H), 7,26 (¢, 1H), 6,87-6,86 (m, 1H), 6,77-6,74 (m, 2H), 6,64-6,63 (m, 1H), 6,44-
6,35 (m, 2H), 5,78 (dd, 1H), 2,84 (s, 6H)

Vi du 13: Dibu ché  N-(4-flo-3-((2-((4-phenoxyphenyl)amino)pyrolo[2,1-

Fs (@)
OJQ\NJK/
O
N)\\N,N J

Hop chit néu trong ti€u deé (9,2 mg, hi¢u suét: 21,2%) duoc thu nhan theo cach giéng

f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit
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nhu trong vi du 1, ngoai trlr viéc 4-phenoxyanilin dugc st dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin trong vi duy 1.

'H NMR (500 MHz, CD30D) & 7,81-7,79 (m, 1H), 7,64-7,63 (m, 1H), 7,57-7,51 (m,
3H), 7,31-7,24 (m, 3H), 7,03 (t, 1H), 6,91-6,86 (m, SH), 6,66 (dd, 1H), 6,40-6,34 (m, 2H), 5,78
(dd, 1H)

Vi du 14: Biéu ché N-(3-((2-((benzo[d]thiazol-6-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit

F 0o

o) N’l\f7
\ H
72 N= =
<S:I::1\N)§N’N %

H
Hop chit néu trong tiéu d& (8,6 mg, hiéu suat: 21,4%) dugc diéu ché theo cach giéng
nhu trong vi du 1, ngoai trr viéc 4-benzo[d]thiazol-6-amin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.
'HNMR (500 MHz, CD;0D) 4 9,01 (s, 1H), 8,55 (d, 1H), 7,86-7,84 (m, 2H), 7,76-7,75
(m, 1H), 7,59-7,56 (m, 1H), 7,50 (dd, 1H), 7,30 (t, 1H), 6,98 (dd, 1H), 6,73 (dd, 1H), 6,41-6,35
(m, 2H), 5,78 (dd, 1H)

Vi du 15: Piéu ché N-(4-flo-3-((2-((pyridin-3-yl)amino)pyrolo[2,1-f][1,2 4]triazin-4-

ylhoxy)phenyl)acrylamit
BN
e} NJ\%
H
N N)\\N’N 4
H
Céc bude giéng nhu trong vi du 1 duge thyc hién, ngoai trir viéc budc 3 trong vi du 1
dugc thay bang quy trinh néu dusi day.
N-(3-((2-clopyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)acrylamit (20,0 mg, 1,0
duong luong) va pyridin-3-amin (9,6 mg, 1,7 duong luong) dugc hoa tan trong 2,0 mL 1,4-
dioxan. Sau khi thém Pd(OAc) (1,2 mg, 0,09 duong lugng), BINAP (6,4 mg, 0,2 duong
luong) va Cs:CO3 (50,9 mg, 2,6 duong luong), dung dich phan tmg dugc dé cho phan tmg
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trong didu kién hdi luu trong 24 gidr. Bude chiét duoc thuc hién bang cach thém etyl axetat va
sau d6 thém nuéc cit. Sau do, chiét phém duoc lam kho trén natri sulfat khan, va dugc c6 dudi
ap Suét giam. Phan cin thu duoc dugc tinh ché béng k¥ thuat shc ky cot (etyl axetat : hexan =
1:1) d& thu dugc  N-(4-flo-3-((2-((pyridin-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yDoxy)phenyl)acrylamit (3,0 mg, 12,8%).

'H NMR (500 MHz, CD;0D) & 8,70 (s, 1H), 8,20-8,19 (m, 1H), 8,07-8,06 (m, 1H),
7,83-7,82 (m, 1H), 7,73 (s, 1H), 7,55-7,53 (m, 1H), 7,33-7,27 (m, 2H), 6,96-6,95 (m, 1H), 6,74-
6,73 (m, 1H), 6,44-6,35 (m, 2H), 5,79 (dd, 1H)

Vi du 16: Pidu ché N-(3-((2-((4-isopropylphenyl)amino)pyrolo[2,1-f][1,2.4]triazin-4-

(@)
H
N/ —
AN
H

Hop chét néu trong tiéu d& (6,2 mg, hiéu sut: 15,7%) duoc diéu ché theo cach gibng

yl)oxy)phenyl)acrylamit

nhur trong vi du 1, ngoai trlr viéc 4-isopropylanilin duoc sir dung thay cho 1-xyclopropyl-1H-

pyrazol-4-amin, va 3-aminophenol dugc sir dung thay cho 5-amino-2-flo phenol trong vi du 1.

'H NMR (500 MHz, CD;0D) & 7,71-7,70 (m, 1H), 7,62-7,61 (m, 1H), 7,57-7,55 (m,
1H), 7,47 (d, 2H), 7,46 (t, 1H), 7,08-7,04 (m, 3H), 6,86 (dd, 1H), 6,65-6,63 (m, 1H), 6,46-6,35
(m, 2H), 5,78 (dd, 1H), 2,85-2,79 (m, 1H), 1,20 (d, 6H)

Vi du 17: Didu ché N-(3-((2-((4-metoxyphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-

i
o H)J\/
! N/@N,N Y
H

Hop chét néu trong tiéu d& (3,5 mg, hiéu suét: 24,8%) duoc thu nhan theo céch gidng

yl)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trlr viéc 4-metoxyanilin dugc sir dung thay cho 1-xyclopropyl-1H-

pyrazol-4-amin, va 5-amino-phenol dugc sir dung thay cho 5-amino-2-flophenol trong vi dul.
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"H NMR (500 MHz, CDsOD) 8 7,70 (s, 1H), 7,58 (s, 1H), 7,55-7,53 (m,1H), 7,46 (d,
2H), 7,42 (t, 1H), 7,04 (dd, 1H), 6,84 (dd, 1H), 6,78 (d, 2H), 6,62-6,61 (m, 1H), 6,46-6,35 (m,
2H), 5,78 (dd, 1H), 3,74 (s, 3H)

Vi du 18: Pidu ché N-(3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

(e}
N N7 =
Sae ey
H

Hop chét néu trong tiéu dé (4,0 mg, hiéu suét: 8,7%) dugc didu ché theo cach giéng nhur
trong vi du 1, ngoai trix viéc (4-aminophenyl)(morpholino)metanon dugc sir dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-
flophenol trong vidy 1.

'H NMR (500 MHz, CD30D) § 7,72-7,68 (m, 4H), 7,55 (d, 1H), 7,44 (¢, 1H), 7,30 (d,
2H), 7,06 (dd, 1H), 6,90 (dd, 1H), 6,70-6,68 (m, 1H), 6,46-6,35 (m, 2H), 5,78 (dd, 1H), 3,67-
3,34 (m, 8H)

Vi du 19: DPibu ché N-(3-((2-((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
g
e} N/Lv
H
SBRe
N\ N/k\N,N

Hop chét néu trong tiéu dé (7,8 mg, hiéu sudt: 21,7%) duoc thu nhin theo cach ging

yl)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trlr viéc thiophen-3-amin dugc st dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-flophenol trong vidu 1.

'H NMR (500 MHz, CD30D) 8 7,69 (s, 1H), 7,65 (t, 1H), 7,55-7,51 (m, 2H), 7,44-7,40
(m, 1H), 7,20 (dd, 1H), 7,04 (dd, 1H), 6,93 (dd, 1H), 6,86 (dd, 1H), 6,65 (dd, 1H), 6,46-6,34 (m,
2H), 5,78 (dd, 1H)

Vi du 20: Diu chd N-(3-((2-((1-metyl-1H-pyrazol-3-yl)amino)pyrolo[2,1-
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f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

(@]
O/@N)v
\ H
N {\I N “ —
\ N/K\N,N /
H

Hop chit néu trong tiéu dé (8,6 mg, hiéu sult: 24,0%) duoc diéu ché theo cach giéng
nhu trong vi du 1, ngoai trir viéc 1-metyl-1H-pyrazol-3-amin duoc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho S-amino-2-
flophenol trong vidu 1.

'H NMR (500 MHz, CD;0D) 8 7,70 (s, 1H), 7,62 (s, 1H), 7,55 (d, 1H), 7,42 (t, 1H),
7,35 (d, 1H), 7,04 (dd, 1H), 6,87-6,86 (m, 1H), 6,65-6,64 (m, 1H), 6,45-6,34 (m, 3H), 5,77 (dd,
1H), 3.73 (s, 3H)

Vi du 21: Pifu ché N-(3-((2-((4-((dimetylamino)metyl)phenyl)amino)pyrolo[2,1-

(’ j 0
H
I /
. ir:li)\\N,N

Hop chét néu trong tidu @ (4,3 mg, hiéu suét: 10,5%) duge didu ché theo cach giéng

f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trir viée 4-((dimetylamino)metyl)anilin dugc stt dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho S-amino-2-
flophenol trong vidy 1.

'H NMR (500 MHz, CD30D) & 7,72-7,70 (m, 1H), 7,66-7,63 (m, 3H), 7,56-7,54 (m,
1H), 7,45-7,42 (m, 2H), 7,22 (d, 1H), 7,06 (dd, 1H), 6,89 (dd, 1H), 6,68 (dd, 1H), 6,46-6,35 (m,
2H), 5,79 (dd, 1H), 3,73 (s, 2H), 2,46 (s, 6H)

Vi du 22: Diéu ché N-(3((2-((4-morpholinophenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit
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O

LN —
\©\NJ\\N,N /
H

Hop chét néu trong tidu dé (3,9 mg, hiéu suét: 9,0%) duoc thu nhan theo cach giéng nhu
trong vi du 1, ngoai trlr vi€c 4-morpholinoanilin duge str dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho 5-amino-2-flophenol trong vi du 1.

'H NMR (500 MHz, CDsOD) & 7,69 (t, 1H), 7,59-7,55 (m, 2H), 7,48-7,46 (m, 2H),
7,42 (t, 1H), 7,04 (dd, 1H), 6,88-6,84 (m, 3H), 6,63 (dd, 1H), 6,43-6,35 (m, 2H), 5,78 (dd, 1H),
3,81 (t, 4H), 3,04 (t, 4H)

Vi du 23: Pidu ché N-(3-((2-((4-(dimetylamino)phenyl)amino)pyrolo[2,1-

f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit
H
N 2

LT
)
N/K\N,N
H

Hop chét néu trong tiéu d& (1,8 mg, hiéu suat: 4,6%) dugc thu nhan theo céch giong nhu
trong vi du 1, ngoai trir viéc N',N!-dimetylbenzen-1,4-diamin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho S-amino-2-
flophenol trong vidu 1.

'H NMR (500 MHz, CD30D) & 7,69 (t, 1H), 7,57-7,55 (m, 2H), 7,44-7,40 (m, 3H),
7,04 (dd, 1H), 6,84 (dd, 1H), 6,75 (d, 2H), 6,61 (dd, 1H), 6,46-6,35 (m, 2H), 5,78 (dd, 1H), 2,84
(s, 6H)

Vi du 24: Piéu ché N-(3-((2-((5-metyl-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-2-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

i<¥ 3

7\

N NN NTF
! Y

\_vm/k\N,N
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Hop chét néu trong tiéu d& (6,7 mg, hiéu sudt: 16,3%) duge thu nhan theo céch gidng
nhu trong vi du 1, ngoai trit viéc 5-metyl-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-2-amin dugc
str dung thay cho 1-xyclopropyl-1H-pyrazol-4-amin, va 5-amino-phenol dugc st dung thay cho
5-amino-2-flophenol trong vi du 1.

'H NMR (500 MHz, CD30OD) & 7,68-7,67 (m, 1H), 7,63-7,59 (m, 2H), 7,44 (s, 1H),
7,05-7,03 (m, 1H), 6,88 (dd, 1H), 6,66 (dd, 1H), 6,43-6,38 (m, 2H), 6,20 (s, 1H), 5,79 (dd, 1H),
4,00 (t, 2H), 3,58 (s, 2H), 2,92 (t, 2H), 2,47 (s, 3H)

Vi du 25: Diéu ché N-(4-flo-3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

N o) N
N/

LT
N)\\N,N /
H

Hop chét néu trong tiéu dé (14,6 mg, hiéu sut: 33,2%) dugc thu nhén theo cach gibng
nhu trong vi du 1, ngoai trir viéc 4-(4-metylpiperazin-1-yl)anilin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

IH NMR (500 MHz, CD:0D) & 7,78 (dd, 1H), 7,61 (s, 1H), 7,57-7,54 (m, 1H), 7,46 (d,
2H), 7,26 (t, 1H), 6,89-6,87 (m, 3H), 6,65-6,64 (m, 1H), 6,44-6,34 (m, 2H), 5,78 (dd, 1H), 3,12
(t, 4H), 2,64 (t, 4H), 2,36 (s, 3H)

Vi du 26: Didu ché N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)acrylamit

F
el
H

N N
NS

N N )\ NE N

H

Hop chét néu trong tiéu d& (16,7 mg, hiéu suét: 14,8%) duoc thu nhan theo cach giéng

nhu trong vi du 1, ngoai tri viée 1-(2,2-difloetyl)-1H-pyrazol-4-amin duge st dung thay cho 1-
xyclopropyl-1H-pyrazol trong vi du 1.

'H NMR (500 MHz, CD0D) & 7,90 (s, 1H), 7,79 (dd, 1H), 7,66-7,65 (m, 1H), 7,56-

25
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7,53 (m, 1H), 7,46 (s, 1H), 7,26 (t, 1H), 6,89 (dd, 1H), 6,65 (dd, 1H), 6,44-6,34 (m, 2H), 6,10
(td, 1H), 5,79 (dd, 1H), 4,44 (td, 2H)

Vi du 27: Pibu ché N-(4-flo-3-((2-((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-

F “
]: ] (@)
o’ NJJ\/
\ H
,N\ N7 =
NI /
NS _H)\\N,N

Hop chit ndu trong tiéu d& (12,6 mg, hiéu suét: 35,5%) dugc thu nhan theo céch gidng

f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trir viéc 1-metyl-1H-pyrazol-4-amin dugc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong viduy 1.

'H NMR (500 MHz, CDsOD) § 7,79-7,77 (m, 2H), 7,65-7,64 (m, 1H), 7,56-7,53 (m,
1H), 7,37 (s, 1H), 7,26 (t, 1H), 6,88 (dd, 1H), 6,64 (dd, 1H), 6,44-6,34 (m, 2H), 5,78 (dd, 1H),
3,79 (s, 3H)

Vi du 28: Diéu ché N-(4-flo-3-((2-((4-metoxyphenyl)amino)pyrolo[2,1-f][ 1,2,4]triazin-

BN
®) H)v
/O\©\ NZ >SN=
/v
H)\\N,N

Hop chét néu trong tiéu d& (9,0 mg, hiéu suat: 23,8%) dugc thu nhén theo cach giéng

4-yloxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trir viéc 4-metoxyanilin duoc str dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin.

'H NMR (500 MHz, CDsOD) § 7,78 (dd, 1H), 7,61 (s, 1H), 7,56-7,53 (m, 1H), 7,46 (d,
2H), 7,27 (t, 1H), 6,88 (dd, 1H), 6,79 (d, 2H), 6,66-6,64 (m, 1H), 6,44-6,35 (m, 2H), 5,79 (dd,
1H), 3,74 (s, 3H)

Vi du 29: Diéu ché N-(4-flo-3-((2-((4-(morpholin-4-
cacbonyl)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit
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> N /
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Hop chét néu trong tiéu d& (14,2 mg, hiéu suat: 31,3%) dugc thu nhén theo cach gidng
nhu trong vi du 1, ngoai trir viée (4-aminophenyl)(morpholino)metanon dugc sit dung thay cho
1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD;0D) 6 7,81 (dd, 1H), 7,71-7,67 (m, 3H), 7,57-7,52 (m, 1H),
7,39-7,27 (m, 3H), 6,94 (dd, 1H), 6,73-6,71 (m, 1H), 6,44-6,35 (m, 2H), 5,79 (dd, 1H), 3,70-
3,62 (m, 8H)

Vi du 30: Diéu ché N-(4-flo-3-((2-((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-

F\’ : o
H
ij\ N* =
N /

Hop chét néu trong tiéu dé (8,2 mg, hiéu suAt: 22,7%) duoc thu nhan theo cach gidng

yDoxy)phenyl)acrylamit

nhu trong vi du 1, ngoai trir viéc thiophen-3-amin duoc sir dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin trong vidu 1.

'H NMR (500 MHz, CD:0D) & 7,79 (dd, 1H), 7,69-7,56 (m, 1H), 7,56-7,52 (m, 2H),
7,27 (t, 1H), 7,20 (dd, 1H), 6,92 (qd, 2H), 6,68 (dd, 1H), 6,44-6,34 (m, 2H), 5,77 (dd, 1H)

Vi du 31: Pitu ché N-(4-flo-3-((2-((4-morpholinophenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

o] o] N
@ :
QX
s N7
A
H
Hop chét néu trong tiéu & (5,6 mg, hiéu suét: 13,1%) dugc thu nhan theo céch giéng

nhu trong vi du 1, ngoai trir viéc 4-morpholinoanilin duge st dung thay cho 1-xyclopropyl-1H-
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pyrazol-4-amin trong viduy 1.

'H NMR (500 MHz, CDsOD) & 7,78 (dd, 1H), 7,62-7,61 (m, 1H), 7,57-7,54 (m, 1H),
7,46 (d, 2H), 7,27 (t, 1H), 6,89-6,86 (m, 3H), 6,65 (dd, 1H), 6,44-6,35 (m, 2H), 5,79 (dd, 1H),
3,81 (t, 4H), 3,04 (t, 4H)

Vi du 32: Pidu ché N-(4-flo-3-((2-((1-propyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4triazin-4-yl)oxy)phenyl)acrylamit

F:[::] o}
} o NJJ\/
N NZ>N=
N&\J\NJ\\N,N /

H

Hop chét néu trong tiéu dé (6,5 mg, hiéu sut: 17,1%) dugc thu nhan theo cach giéng
nhu trong vi du 1, ngoai trir viéc 1-propyl-1H-pyrazol-4-amin dugc sir dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vidu 1.

'H NMR (500 MHz, CD;0D) & 7,79 (dd, 1H), 7,78 (s, 1H), 7,65-7,64 (m, 1H), 7,58-
7,55 (m, 1H), 7,38 (s, 1H), 7,27 (t, 1H), 6,89 (dd, 1H), 6.65 (dd, 1H), 6,44-6,35 (m, 2H), 5,78
(dd, 1H), 3,98 (t, 2H), 1,80 (q, 2H), 0,88 (t, 3H)

Vi du 33: Pidu ché N-(3-((2-((1-(diflometyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)acrylamit

Fe o

- I

F~< o) N/lk/
'N N~ =
NJ’\HJ\\N,N /

Hop chét néu trong tiéu d& (6,1 mg, hidu suét: 15,8%) duoc thu nhan theo cach gibng
nhu trong vi du 1, ngoai trix viée 1-(diflometyl)-1H-pyrazol-4-amin duoc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD;0D) & 8,17 (s, 1H), 7,81 (dd, 1H), 7,71 (s, 1H), 7,60 (s, 1H),
7,55-7,52 (m, 1H), 7,37-7,34 (m, 1H), 7,26 (t, 1H), 6,92 (d, 1H), 6,69 (dd, 1H), 6,44-6,31 (m,
2H), 5,78 (dd, 1H)

Vi du 34: Piu ché N-(4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
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yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit
6] Fj@\ o
0] N)J\/
H
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H

Hop chét néu trong tiéu d& (3,5 mg, hiéu suit: 8,4%) duoc thu nhan theo céch giéng nhu
trong vi du 1, ngoai trir viéc 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amin dugc sir dung
thay cho 1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD30D) & 7,81-7,79 (m, 2H), 7,65-7,64 (m, 1H), 7,58-7,56 (m,
1H), 7,40 (s, 1H), 7,27 (t, 1H), 6,88 (dd, 1H), 6,66-6,64 (m, 1H), 6,44-6,34 (m, 2H), 5,78 (dd,
1H), 4,26-4,22 (m, 1H), 4,04-4,02 (m, 2H), 3,56-3,50 (m, 2H), 1,99-1,94 (m, 4H)

Vi du 35 Ditu ch®  N-(4-flo-3-((2-((1-(2-morpholinoetyl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit

QO
& XS
| M-
O N
\jN b H
N\\J\H,)%N,N /

Hop chét néu trong tiéu dé (5,4 mg, hiéu suit: 12,2%) duoc thu nhan theo cach giong
nhu trong vi du 1, ngoai trr viéc 1-(2-morpholinoetyl)-1H-pyrazol-4-amin dugc st dung thay
cho 1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD;0D) & 7,89 (s, 1H), 7,78 (dd, 1H), 7,65 (s, 1H), 7,58-7,55 (m,
1H), 7,39 (s, 1H), 7,27 (t, 1H), 6,89 (dd, 1H), 6,65 (dd, 1H), 6,44-6,34 (m, 2H), 5,79 (dd, 1H),
4,19 (t, 2H), 3,67 (t, 4H), 2,75 (t, 2H), 2,46 (t, 4H)

Vi du 36: Diéu ché N-(4-flo-3-((2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

X8
\( e) ”)J\/
N N7 N
NJ\NJ\\N,N Y
H
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Hop chit néu trong tiéu dé (16,6 mg, hiéu Suat: 43,7%) duge thu nhan theo cach giéng
nhu trong vi du 1, ngoai trr viéc 1-isopropyl-1H-pyrazol-4-amin duoc sit dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD3;0D) & 7,80-7,78 (m, 2H), 7,65-7,64 (m, 1H), 7,57-7,55 (m,
1H), 7,41 (s, 1H), 7,26 (t, 1H), 6,88-6,87 (m, 1H), 6,65-6,64 (m, 1H), 6,44-6,35 (m, 2H), 5,78
(dd, 1H), 4,41-4,38 (m, 1H), 1,43 (d, 6H)

Vi du 37 Didu ché  N-(4-flo-3-(2-((1-(piperidin-4-yl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

F
o 0L
Qv o EJ\/
W
N&Nx\)ﬂ@
H

Hop chét néu trong tiéu dé (1,0 mg, hiéu suét: 2,4%) dugc thu nhén theo cach gibéng nhu
trong vi du 1, ngoai trir viéc tert-butyl 4-(4-amino-1H-pyrazol-1-yl) piperidin-1-carboxylat dugc
st dung thay cho 1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CDsOD) & 7,81-7,80 (m, 1H), 7,75-7,74 (m, 1H), 7,64-7,54 (m,
2H), 7,42 (s, 1H), 7,28 (t, 1H), 6,90-6,89 (m, 1H), 6,67-6,66 (m, 1H), 6,44-6,35 (m, 2H), 5,79
(dd, 1H), 4,17-4,16 (m, 1H), 3,20-3,16 (m, 4H), 2,78-2,73 (m, 4H)

Vi du 38 Ditu chE  N-4-flo-3-((2-((1-(2,2,2-trifloetyl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

T3
CFa o HJK/

¢
/N N/ —
NQJ\N)\\N,N /
H

Hop chét néu trong tiéu dé (7,5 mg, hiéu suét: 18,0%) duoc thu nhan theo cach gibng
nhu trong vi du 1, ngoai trir viée 1-(2,2,2-trifloetyl)-1H-pyrazol-4-amin dugc st dung thay cho
1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

TH NMR (500 MHz, CD30D) 6 7,97 (br s, 1H), 7,78 (dd, 1H), 7,68-7,67 (m, 1H), 7,57-
7,54 (m, 1H), 7,49 (s, 1H), 7,27 (t, 1H), 6,91-6,90 (m, 1H), 6,68-6,66 (m, 1H), 6,44-6,34 (m,
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2H), 5,79 (dd, 1H), 4,82-4,79 (m, 2H)

Vi du 39 Pidu  chd  N-(3-((2-((4-(3,5-dimetyl-1H-pyrazol-1-
yl)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)acrylamit

F O
NN NN
! )\\NN /

Hop chét néu trong tiéu d (6,0 mg, hiéu suét: 13,7%) duoc thu nhan theo cach giéng
nhu trong vi du 1, ngoai trir viée 4-(3,5-dimetyl-1H-pyrazol-1-yl)anilin dugc st dung thay cho
1-xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CDsOD) § 7,83-7,81 (m, 1H), 7,73-7,70 (m, 3H), 7,56-7,53 (m,
1H), 7,30-7,26 (m, 1H), 7,23-7,22 (m, 2H), 6,94-6,93 (m, 1H), 6,72-6,70 (m, 1H), 6,45-6,34 (m,
2H), 6,01 (s, 1H), 5,79-5,77 (m, 1H), 2,22-2,21 (m, 6H)

Vi du  40: DPibu ché  N-(4-flo-3-((2-((1-(2-metoxyetyl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit

TS
—0Q o ﬁ/U\/

L\N |

) N =

N\\lN)\\N'N /
H

Hop chit néu trong tiéu d& (1,8 mg, hiéu suét: 4,6%) duge thu nhén theo cach giéng nhu
trong vi du 1, ngoai trr viéc 1-(2-metoxyetyl)-1H-pyrazol-4-amin duoc st dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin trong vi du 1.

'H NMR (500 MHz, CD30D) 6 7,82-7,77 (m, 2H), 7,66-7,65 (m, 1H), 7,57-7,55 (m,
1H), 7,41 (s, 1H), 7,27 (t, 1H), 6,89-6,88 (m, 1H), 6,66-6,65 (m, 1H), 6,44-6,34 (m, 2H), 5,79
(dd, 1H), 4,19 (t, 2H), 3,69 (¢, 2H), 2,01 (s, 3H)

Vi du  41: Dibu  ché  2-clo-N-B-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)axetamit
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Bude 1) Diéu ché 2-clo-4-(2-flo-5-nitrophenoxy)pyrolo[2,1-f][1,2,4]triazin

Sau khi 2,4-diclopyrolo[2,1-f][1,2,4]triazin (500,0 mg, 1,0 duong luong) va 2-flo-5-
nitrophenol (438,7 mg, 1,05 duong lugng) dugc hoa tan trong N,N-dimetylformamit (10,0
mL), KoCOs (385,9 mg, 1,05 duong lugng) duoc thém vao d6. Dung dich phan img dugc
khuly & 50°C trong 2 gid, va sau d6 dugc lam ngudi xudng nhiét d6 trong phong. Budc chiét
duoc thyc hién bang cach thém diclometan va sau d6 thém nudce cét. Sau d6, chiét phém duogc
Jam kho trén natri sulfat khan, va duoc cb dudi ap suét giam. Phin cin thu dugc duoc tinh ché
bang ky thudt sic ky cot (etyl axetat : hexan = 1:1) dé thu dugc 2-clo-4-(2-flo-5-
nitrophenoxy)pyrolo[2,1-f][1,2,4]triazin (800,7 mg, 97,6%).

'H NMR (500 MHz, CD30D) & 8,44-8,42 (m, 1H), 8,36-8,33 (m, 1H), 7,96-7,95 (m,
1H), 7,61 (t, 1H), 7,20-7,19 (m, 1H), 6,70-6,99 (m, 1H)

Buéc 2) DPidu  ché  N-(1-(2,2-difloetyl)-1H-pyrazol-4-yl)-4-(2-flo-5-
nitrophenoxy)pyrolo[ 1,2-bltriazin-2-amin

2-clo-4-(2-flo-5-nitrophenoxy)pyrolo[2,1-f][ 1,2,4]triazin (200,0 mg, 1,0 duong lugng)
va 1-(2,2-difloetyl)-1H-pyazol-4-amin (95,3 mg, 1,0 duong luong) dugc hoa tan trong 9,0 mL
1,4-dioxan. Sau khi thém Pd(OAc), (7,3 mg, 0,05 duong luong), Xanthphos (37,5 mg, 0,1
duong lugng) va Cs2CO;3 (422,3 mg, 2,0 duong lugng), tién hanh suc khi N> trong 30 phut.
Dung dich phén tmg duogc cho phan tmg bang cach st dung 16 vi séng (150°C, 30 pht, binh
thuong). Dung dich phan tmg dugc loc, va dich loc dugce ¢b dudi 4p suat giam. Phén cin ¢6 dic
thu duoc duoc tinh ché bing k¥ thuat s ky cot (etyl axetat : hexan = 1:1) dé thu duge N-(1-
(2,2-difloetyl)-1H-pyrazol-4-yl)-4-(2-flo-5-nitrophenoxy)pyrolo[1,2-b]triazin-2-amin  (210,0
mg, 77,5%).

'H NMR (500 MHz, CDsOD) & 8,40-8,39 (m, 1H), 8,32-8,30 (m, 1H), 8,03-7,99 (m,
1H), 7.71 (s, 1H), 7,59 (¢, 1H), 7,48 (s, 1H), 6,94-6,93 (m, 1H), 6,69-6,68 (m, 1H), 6,24-6,01
(m, 1H), 4,47 (td, 2H)

Buéc 3) Didu ché 4-(5-amino-2-flophenoxy)-N-(1-(2,2-difloetyl)-1H-pyrazol-4-
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yl)pyrolo[2,1-f][1,2,4]triazin-2-amin

N-(1-(2,2-difloetyl)-1H-pyrazol-4-y1)-4-(2-flo-5-nitrophenoxy)pyrolo[ 1,2-b]triazin-2-
amin (210,0 mg, 1,0 duong luong) duge hoa tan trong 1,4-dioxan/nuée cat (3,0 mL/3,0 mL), va
sau d6 NH4Cl (214,7 mg, 8,0 duong luong) dugc thém vao do. Dung dich phan g dugce lam
lanh xuéng 0°C va bdt Zn (262,6 mg, 8,0 duong lugng) dugce thém vao do. Sau khi khqu 4]
nhiét d6 trong phong trong 1 gid, dung dich phan tmg dugc loc. Bude chiét dugc thyc hién
béng cach thém diclometan vao dich loc va sau d6 thém nu6e cat. Sau do, chiét phém duoc lam
kho trén natri sulfat khan, va duoc c6 dudi ap suat giam. Phén cin thu dugce duge tinh ché bing
k¥ thuat sic ky cOt (etyl axetat : hexan = 1:1) dé thu dugc 4-(5-amino-2-flophenoxy)-N-(1-(2,2-
difloetyl)-1H-pyrazol-4-yl)pyrolo[2,1-f][1,2,4]triazin-2-amin (145,4 mg, 74,6%).

IH NMR (500 MHz, CD;0D) § 7,90 (br s, 1H), 7,46 (s, 1H), 7,13 (t, 1H), 6,95 (m,1H),
6,88-6,85 (m, 2H), 6,72-6,63 (m, 1H), 6,23-5,99 (m, 1H), 4,45 (td, 2H)

Bude 4) Pidu ché 2-clo-N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)axetamit

4-(5-amino-2-flophenoxy)-N-(1-(2,2-difloetyl)-1H-pyrazol-4-yl)pyrolo[2,1-
f][1,2,4]triazin-2-amin (20,0 mg, 1,0 dwong lugng) va axit 2-cloaxetic (6,7 mg, 1,2 duong
luong) duwoc hoa tan trong 5,0 mL THF. O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametylruroni  hexaflophosphat (O-HATU, 27,0 mg, 1,2 duong lugng) va N,N-
diisopropyletylamin (15,3 mg, 2,0 dwong lugng) duoc thém vao d6. Dung dich phan timg duge
khudy & nhiét d6 trong phong trong 24 gid va sau d6 phan tmg dugc lam dimg. Budc chiét
duoc thuc hién béng cach thém etyl axetat va sau d6 thém nude cht. Sau d6, chiét phém duoc
Jam kho trén natri sulfat khan, va dugc ¢ dusi 4p suét giam. Phin cin thu dugc dugc tinh ché
bang k§ thut sic ky cot (etyl axetat : hexan = 1:1) d& thu duoc 2-clo-N-(3-((2-((1-(2,2-
difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)axetamit
(9,3 mg, 33,8%).

'H NMR (500 MHz, CD30D) & 7,90 (br s, 1H), 7,72-7,70 (m, 1H), 7,66-7,65 (m, 1H),
7,53-7,50 (m, 1H), 7,46 (s, 1H), 7,27 (t, 1H), 6,89-6,88 (m, 1H), 6,66-6,65 (m, 1H), 6,11 (it,
1H), 4,45 (td, 2H), 4,18 (s, 2H)

Vi du 42: Didu ché 2-clo-N-(4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)axetamit
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Hop chét néu trong tiéu d& (9,0 mg, hidu sudt: 37,9%) dugc thu nhan theo céch giong
nhu trong vi du 41, ngoai trlr viéc 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amin dugc st
dung thay cho 1-(2,2-difloetyl)-1H-pyrazol-4-amin trong vi du 41.

'H NMR (500 MHz, CD:OD) § 7,79-7,71 (m, 2H), 7,66 (s, 1H), 7,55-7,53 (m, 1H),
7,40 (s, 1H), 7,29 (t, 1H), 6,89-6,88 (m, 1H), 6,66-6,65 (m, 1H), 4,30-4,24 (m, 1H), 4,18 (s,
2H), 4,06-4,04 (m, 2H), 3,58-3,53 (m, 2H), 2,03-1,96 (m, 4H)

Vi du 43: DPidu ché 2-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-

f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)axetamit
LS
; Cl
\\N o H
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Hop chét néu trong tiéu d (9,1 mg, hiu suat: 43.3%) duoc thu nhén theo cach gibng
nhu trong vi du 41, ngoai trlr viée 1-etyl-1H-pyrazol-4-amin dugc st dung thay cho 1-(2,2-
difloetyl)-1H-pyrazol-4-amin trong vi du 41.

'H NMR (500 MHz, CDsOD) & 7,77 (br s, 1H), 7,72-7,70 (m, 1H), 7,66-7,65 (m, 1H),
7,54-7,51 (m, 1H), 7,39 (s, 1H), 7,28 (t, 1H), 6,89-6,87 (m, 1H), 6,65-6,64 (m, 1H), 4,18 (s,
2H), 4,08 (q, 2H), 1,40 (t, 3H)

Vi du 44: Didu ché (E)-4-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)but-2-enamit

_~__Cl
- ? N
N NZ >N
N\\J\N./KN,N /

Hop chét néu trong tiéu d& (8,1 mg, hiéu sut: 36,4%) duogc thu nhan theo cach gibng

-35-



37078

nhu trong vi du 41, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin dugc st dung thay cho 1-(2,2-
difloetyl)-1H-pyrazol-4-amin, va axit (E)-4-clobut-2-enoic duoc sit dung thay cho axit 2-

cloaxetic.

'H NMR (500 MHz, CD:0D) 8 7,77 (s, 1H), 7,70-7,68 (m, 1H), 7,65-7,64 (m, 1H),
7.49-7,47 (m, 1H), 7,38 (s, 1H), 7,25 (t, 1H), 6,88-6,87 (m, 1H), 6,65-6,64 (m, 1H), 6,35-3.33
(m, 1H), 6,13-6,10 (m, 1H), 4,07 (q, 2H), 3,39-3,37 (m, 2H), 1,40 (t, 3H)

Vi du 45: Didu ché N-(4-flo-3-(2-(isoxazol-4-ylamino)pyrolo[2,1-f][1,2,4]triazin-4-

o NJ\/
b
N LI
N H)\\N,N

Chét trung gian N-(4-(5-amino-2-flophenoxy)pyrolo[2,1-f][1,2,4]triazin-2-yl)isoxazol-

yloxy)phenyl)acrylamit

4-amin dugc didu ché theo cach gibng nhur trong vi du 41, ngoai trir viée isoxazol-4-amin dugc

st dung thay cho 1-(2,2-difloetyl)-IH-pyrazol-4-amin trong vi du 41.

N-(4-(5-amino-2-flophenoxy)pyrolo[2,1-f][1,2,4]triazin-2-yl)isoxazol-4-amin (7,5 mg,
1,0 duong luong) dugce hoa tan trong 1,0 mL diclometan va sau d6 dugc lam lanh xuéng 0°C.
N,N-diisopropyletylamin (5,9 mg, 2,0 duong luong) duoc thém vao va sau d6 acryloyl clorua
(2,2 mg, 1,05 duong lugng) duge thém timg giot vao. Dung dich phan tmg dugce khudy & 0°C
trong 30 phut dé 1am dimg phan tng. Budce chiét duge thue hién bang cach thém etyl axetat va
sau d6 thém nudc cat. Sau do, chiét pham dugc 1am kho trén natri sulfat khan, va dugc ¢6 dudi
4p suét giam. Phan cin thu duge dugc tinh ché bing k' thuat sc ky cot (diclometan : metanol =
10:1) & thu dwgc  N-(4-flo-3-(2-(isoxazol-4-ylamino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit (1,7 mg, 19,5%).

'H NMR (500 MHz, CD;0D) 8 8,95 (br s, 1H), 8,32 (s, 1H), 7,81 (dd, 1H), 7,74-7,73
(m, 1H), 7,54-7,53 (m, 1H), 7,27 (t, 1H), 6,94-6,93 (m, 1H), 6,71-6,70 (m, 1H), 6,44-6,35 (m,
2H), 5,79 (dd, 1H)

Vi du 46: Dibu ché N-(4-clo-3-(2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit
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Hop chat néu trong tiéu d& (1,4 mg, hiéu suit: 3,8%) dugc thu nhan theo cach giéng nhu
trong vi du 1, ngoai trlr viéc etyl-1H-pyrazol-4-amin duoc st dung thay cho 1-xyclopropyl-1H-
pyrazol-4-amin, va 5-amino-2-clophenol dugc str dung thay cho 5-amino-2-flophenol trong vi
dul.

'H NMR (500MHz, CD;0D) & 7,83-7,81 (m, 1H), 7,72-7,70 (m, 1H), 7,66-7,65 (m,
1H), 7,61-7,56 (m, 1H), 7,51-7,50 (m, 1H), 7,37-7,36 (m, 1H), 6,90-6,89 (m, 1H), 6,66-6,65 (m,
1H), 6,44-6,36 (m, 2H), 5,80 (dd, 1H), 4,09-4,05 (m, 2H), 1,44-1,41 (m, 3H)

Vi du 47: Didu ché N-(5<((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-

QY5
S
— ? N
N \ N7 N=
0D
N ﬁ/kN,N

Hop chét néu trong tiéu 8 (3,4 mg, hiéu suét: 9,2%) dugc thu nhan theo cich giéng nhu

4-yloxy)-2-metylphenyl)acrylamit

trong vi du 1, ngoai trir viéc 1-etyl-1H-pyrazol-4-amin dugc sir dung thay cho 1-xyclopropyl-
1H-pyrazol-4-amin, va 3-amino-4-metylphenol dugc sir dung thay cho 5-amino-2-flophenol

trong vidy 1.

'H NMR (500 MHz, CDsOD) & 7,77 (br s, 1H), 7,61-7,60 (m, 1H), 7,49-7,48 (m, 1H),
7,38 (s, 1H), 7,35-7,34 (m, 1H), 7,08-7,06 (m, 1H), 6,84-6,83 (m, 1H), 6,62-6,61 (m, 1H), 6,53-
6,51 (m, 1H), 6,39-6,35 (m, 1H), 5,79 (dd, 1H), 4,07 (q, 2H), 2,31 (s, 3H), 1,39 (t, 3H)

Vi du 48: Difu ché N-(5-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-2-metylphenyl)acrylamit
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Hop chét néu trong tiéu d& (6,3 mg, hiéu sudt: 15,7%) dugc thu nhén theo cach gidng
nhu trong vi du 1, ngoai trir viéc 1-(2,2-difloetyl)-1H-pyrazol-4-amin duge sir dung thay cho 1-
xyclopropyl-1H-pyrazol-4-amin, va 3-amino-4-metylphenol dugc st dung thay cho 5-amino-2-
flophenol trong vidy 1.

IH NMR (500 MHz, CDs0D) & 7,87 (br s, 1H), 7,62-7,61 (m, 1H), 7,48-7,44 (m, 2H),
7,35-7,33 (m,1H), 7,08-7,06 (m, 1H), 6,85-6,84 (m, 1H), 6,63-6,62 (m, 1H), 6,56-6,51 (m, 1H),
6,39-6,35 (m, 1H), 6,20-5,98 (m, 1H), 5,80-5,78 (m, 1H), 4,43 (td, 2H), 2,31 (s, 3H)

Vi du 49: Diu ché N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)pent-2-ynamit

F O
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Hop chit néu trong tiéu & 2,1 mg, hi€u suAt: 7,6%) duge thu nhan theo cach giéng nhu
trong vi du 41, ngoai trir viéc axit pent-2-enoic duge str dung thay cho axit 2-cloaxetic trong vi
du4l.

'H NMR (500 MHz, CD30D) 8 7,91 (br s, 1H), 7,67-7,65 (m, 2H), 7,53-7,50 (m, 1H),
7,47 (s, 1H), 7,25 (t, 1H), 6,92-6,88 (m, 1H), 6,68-6,65 (m, 1H), 6,23-5,99 (m, 1H), 4,45 (td,
2H), 2,41 (q, 2H), 1,23 (¢, 3H)

Vi du thir nghiém: Xéc dinh hoat tinh rc ché enzym JAK3 va BTK

Hoat tinh e ché JAK3 va BTK kinaza dugc x4c dinh cho cc hop chit duoc diéu ché
trong céc vi du néu trén thong qua viéc phan tich in vitro trén nén tang ADP Glow (Glo).

Cu thé, hoat tinh trc ché JAK3 va BTK kinaza dugc x4c dinh béng céach st dung bd kit
thir nghiém JAK3 kinaza (Promega, V9441) va bd kit thir nghiém BTK kinaza (Promega,
V9071) duge mua tir Promega. JAK3 va BTK t4i tb hop ctia nguoi di duoc tinh ché dugc pha
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lofing bang 1 x dém phan tmg kinaza (JAK3: Tris-Cl 40 mM, d6 pH = 7,5, MgCh 20 mM,
BSA 0,1 mg/mL va DTT 50 uM / BTK: Tris-C140 mM, d6 pH = 7,5, MgCl> 20 mM, BSA 0,1
mg/mL, MnCl, 2 mM va DTT 50 uM) va dugc cho vao dia loai 96 16 (TJAK3: néng do cubila4
ng trong mdi phan tmg / BTK: ndng d6 cudi 14 8 ng trong mdi phan tng). Cac hop chét nay
duoc xtt Iy sao cho cudi cling 14 dung dich nuéc DMSO 1%, va dung dich hén hop co chét
chira ATP (JAK3: ndng do cudi 1a 5 uM / BTK: ndng d6 cubi 1a 10 uM) va 0,2 ug/uL
Poly(Glud, Tyr1)peptit (ndng do cubi ciia JAK3 va BTK) trong tdng cong 25 uL chat phan tmg
duoc thém vao dia loai 96 15 dé bat dAu phan img enzym. Sau khi 11 (30°C) trong 1 gid, thé tich
twong duong (25 uL. mdi phan ting) ctia ADP Glo duoc thém vao va duoc i (30°C) trong 40
phtit & nhiét d9 trong phong. Sau do, thubc thir ding dé phat hién kinaza (50 uL, mi phan tng)
duoc thém vao va duge 1 (30°C) trong 30 phit ¢ nhiét do trong phong. Hoat tinh kinaza dugc
x4c dinh bing phuong phép phat quang héa hoc theo huéng dan ctia b kit thir nghiém kinaza
ADP Glo, va hoat tinh tic ché cta cac hop chét theo séng ché duoc tinh toén. D& phén tich két
qué ctia mdi hop chat, Microsoft Excel duoc st dung, va gid tri ICso dugc tinh todn bang phan
mém SigmaPlot. Két qua duoc thé hién trong bang 1 dudi day.

Bang 1
, JAK3 ICso |IBTK ICso |+, JAK3 ICso |BTK ICso , JAK3 ICso |BTK ICso

Vi Tog e VY ey oy VY o am)
1 1,1 13,6 21 11,7 103,8 41 0,7 1,2
2 2,8 22,7 22 5,3 35,4 42 0,5 1,3
3 0,6 12,7 23 10,4 60,2 43 0,7 1,2
4 0,7 13,4 24 18,8 166,4 44 99,5 114,2
5 0,6 8,7 25 1,4 7.9 45 32 205,8
6 0,5 10,0 26 0,9 6,2 46 56,8 269,1
7 0,5 10,7 27 0,7 5,0 47 13,0 52,2
8 0,6 7,7 28 9,2 52,0 48 13,8 73,4
9 16,8 243.4 29 2,0 23,1 49 >400 30
10 9,6 112,9 30 7,6 66,6 Tofacitinib|1,1~3,3 -
11 10,3 107,2 31 4,5 274 Ibrutinib |- 0,5~2,7
12 0,7 7,5 32 1,4 9,1
13 41,7 6224 33 2,8 15,3
14 9,8 43,3 34 0,5 2,4
15 15,5 103,5 35 0,7 3,5
16 20,0 123,1 36 1,1 4,4
17 5,9 68,6 37 11,5 63,6
18 2,2 37,8 38 1,8 16,5
19 53 62,9 39 23,5 111,3
20 57,7 647,3 40 2,8 23,0
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1. Hop chét dugc thé hién bang cong thirc héa hoc 1 néu dudi day, hodc mudi duge dung cua

no:
Ro
/\, | (6]
XX N)j\&
H
N
)% N
R1/.\ N
Cong thic hda hoe 1

trong cong thirc hoa hoc 1,

X 12 O hoadc NH,

A la vong dugc chon tr nhéom bao gém benzothiazol, isothiazol, isoxazol,
pyrazol, pyrol, thiazol, thiophen, va 4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin,

Ry 1 hydro; Ci4 alkyl khong duoc thé hodic dugc thé bing mot phan tir thé duge chon
tir nhém bao gdbm Ci4 alkoxy, N(Ci4 alkyl), xyano va (Ci4 alkyl)-NHCO; Ci4alkoxy; Ci4
haloalkyl; Css xycloalkyl; N(Ci4 alkyl)y; benzoyl; pyrazolyl khong duge thé hodc dugc thé

Q
N Y. Nrid
bing mot hodic hai C14alkyl; hodc Sy

trong d6 Y1 1a NH, N(Ci4alkyl) hodc O; Y2 1a CH hodc N; L 1a lién két, Ci4alkylen
hoac CO,

R2 la hydro, Ci4alkyl hodc halogen, va

Rs 1a Craalkyl dugc thé bang halogen hogic xyano; Ca4 alkenyl khong duge thé hoic
duoc thé bang halogen; hozic Co4alkynyl.

2. Hop chét, hodc mudi dugc dung ciia né theo diém 1, trong d6 Ry 1a hydro, metyl, etyl, propyl,
isopropyl, butyl, isobutyl, metoxyetyl, dimetylaminometyl, dietylaminoetyl, xyanometyl,
metylaminocacbonylmetyl, metoxy, diflometyl, 2,2-difloetyl, 2,2,2-trifloetyl, xyclopropyl,
dimetylamino, benzoyl hodc 3,5-dimetyl-1H-pyrazol-1-yl.
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3. Hop chat, hodc mudi dugc dung ctia né theo diém 1, trong d6 Ry 14 piperidin-4-yl, 1-metyl-
piperidin-4-yl, 4-metylpiperazin-1-yl, tetrahydro-2H-pyran-4-yl, morpholino, 2-morpholinoetyl
hoac morpholin-4-cacbonyl.
4. Hop chét, hodc mudi duge dung ctia né theo diém 1, trong d6 Rz 14 hydro, metyl, clo hoc
flo.
5. Hop chét, hojc mudi duge dung ctia n6 theo diém 1, trong d6 Rs 1a -CHp-Cl, -CH=CHp, -
CH=CHCH,CHs, -CH=CHCHCl hogc -C=CCH,CHs.
6. Hop chét, hosic mudi duge dung ctia nd theo didm 1, trong d6 hop chét duoc thé hién bing
cOng thirc héa hoc 1 13 hop chat bat ky dugc chon tir nhém bao gdm:

1) N-(3-((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)-4-flophenyl)acrylamit,

3) N-(3-((2-((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

4) N-(3~((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4] triazin-4-
yl)oxy)phenyl)acrylamit,

5) N-(3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

6) N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

7 N-(4-flo-3-((2-((3-metylisothiazol-5-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

8) N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-yl)oxy)-4-
flophenyl)acrylamit,

9 N-(4-flo-3-((2-((1-metyl-1H-pyrol-3-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

10)  N-(4-flo-3-((2-((1-isobutyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

11)  N-(B~((2-((1-xyclopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,
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14)  N-(3-((2-((benzo[d]thiazol-6-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-4-
flophenyl)acrylamit,

19)  N-(3-((2-((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

20)  N-(3-((2-((1-metyl-1H-pyrazol-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

24)  N-(3-((2-((5-metyl-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-2-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

26)  N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)acrylamit,

27)  N-(4-flo-3-((2~((1-metyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

30)  N-(4-flo-3-((2-((thiophen-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yDoxy)phenyl)acrylamit,

32)  N-(4-flo-3-((2-((1-propyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

33)  N-(3-((2-((1-(diflometyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)-4-flophenyl)acrylamit,

34)  N-(4-flo-3-((2-((1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

35)  N-(4-flo-3-((2-((1-(2-morpholinoetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

36)  N-(4-flo-3-((2-((1-isopropyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-
4-ylyoxy)phenyl)acrylamit,

37)  N-(4-flo-3-((2-((1-(piperidin-4-yl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

38)  N-(4-flo-3-((2-((1-(2,2,2trifloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,
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40)  N-(4-flo-3-((2-((1-(2-metoxyetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit,

41)  2-clo-N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)-4-flophenyl)axetamit,

42)  2-clo-N-(4-flo-3-((2-((1~(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)phenyl)axetamit,

43)  2-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)axetamit,

44)  (B)-4-clo-N-(3-((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yl)oxy)-4-flophenyl)but-2-enamit,

45)  N-(4-flo-3-(2-(isoxazol-4-ylamino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

46)  N-(4-clo-3~((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

47y  N-(5((2-((1-etyl-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-2-
metylphenyl)acrylamit,

48)  N-(5-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-2-metylphenyl)acrylamit, va |

49)  N-(3-((2-((1-(2,2-difloetyl)-1H-pyrazol-4-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)-4-flophenyl)pent-2-ynamit.

7.Hop chét duoc biéu dién béng Cong thirc hda hoc 1 sau, hodc mudi duoc dung cla

nd:

Cong thurc hoa hoc 1
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trong Cong thirc hdéa hoc 1,

X 1a O, hodac NH,

A 1a vong duge chon tir nhém bao gdm benzen va pyridin,

R; 1a hydro; Ci4 alkyl khong dugc thé hodic duge thé bing mot phan tir thé
duoc chon tir nhém bao gdm Ci4 alkoxy, N(Ci-4 alkyl), xyano, va (Ci4 alkyl)-NHCO;
C14 alkoxy; Ci-4 haloalkyl; Cs.¢ xycloalkyl; N(Ci.4 alkyl)2; benzoyl; pyrazolyl khong

)
K/Y‘z*l;"vf

duoc thé hodc dugc thé bang mdt hodc hai Ci4alkyl; hodc ,

trong d6 Y1 1a NH, N(C14 alkyl), hodc O; Y2 12 CH hodc N; L la lién Kkét,
Ci4alkylen, hodc CO,
R» la halogen, va
R 1 Cr4alkyl duoc thé bang halogen hodc xyano; Ca4 alkenyl khong dugc thé
hodc duoc thé bang halogen; hodc Ca.4 alkynyl.

8. Hop chét, hodc mudi dugc dung cua nd theo diém 7, trong d6 hop chit duge biéu
din bang Coéng thirc héa hoc 1 12 hop chét bat ky dugc chon tlir nhém bao gbm:

12)  N-(3-((2<((4~(dimetylamino)phenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-yl)oxy)-
4-flophenyl)acrylamit,

13)  N-(4-flo-3-((2-((4-phenoxyphenyl)amino)pyrolo[2,1-f][ 1,2,4]triazin-4-
yhoxy)phenyl)acrylamit,

15)  N-(4-flo-3-((2-((pyridin-3-yl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yl)oxy)phenyl)acrylamit,

25)  N-(4-flo-3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)phenyl)acrylamit,

28)  N-(4-flo-3-((2-((4-metoxyphenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)acrylamit,

29)  N-(4-flo-3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-y1)oxy)phenyl)acrylamit,

31)  N-(4-flo-3-((2-((4-morpholinophenyl)amino)pyrolo[2,1-f][1,2,4]triazin-4-
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yhoxy)phenyl)acrylamit,

39)  N-(3-((2~((4-(3,5-dimetyl-1H-pyrazol-1-yl)phenyl)amino)pyrolo[2,1-
f][1,2,4]triazin-4-yl)oxy)-4-flophenyl)acrylamit.
9. Duge phim ding dé ngin ngira hodc diéu tri bénh viém, bénh twr mién, bénh ting sinh, bénh
qué ting sinh, bénh duoc didu tiét bsi mién dich, bénh ung thu hogc khdi v, chira hop chat theo

diém bat ky trong so cac diém tlr 1 dén 8 hodc mudi duge dyng cua nd.
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