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Linh vue k§ thuit dwoe dé cap v
Sang ché dé cap dén dan xuit phenylpyridin hiru ich lam chét trc ché BTK

(Bruton's Tyrosince Kinase) va dugc phidm chtra hop chét nay.

Tinh trang k§y thuit ciia sang ché

BTK (Bruton's Tyrosince Kinase) va ITK (Interleukin-2 Tyrosine Kinase),
1a loai tyrosin kinaza, cung véi Tec (tyrosin kinaza dugc biéu hién trong caxinom
té bao gan), RLK (kinaza lympho bao khong hoat dong - Resting Lymphocyte
Kinase) va BMX (gen tyrosin kinaza tily xuong trén nhidm sic thé X - Bone-
Marrow tyrosine kinase gene on chromosome X), ma khong co thu thé va hoat

dong trén cac dap tmg mién dich khac nhau.

BTK dong vai tro 1am chét diéu hoa su phat trién té bao B som ciing nhu su
hoat hoa té bao B truong thanh, su truyén tin hiéu va su séng s6t. Té bao B duoc
truyén tin hiéu béng thy thé té bao B (BCR) nhan dién khang nguyén duogc gén
vao bé miit ciia té bao nhan dién khang nguyén va dugc hoat hoa thanh té bao san
xuAt khang thé trudng thanh. Tuy nhién, sy truyén tin hiéu khac thudng thong
qua BCR dén dén sy ting sinh bét thudng cua té bao B va sy hinh thanh clia cac
tw khéng thé bénh hoc, va nhd d6 co thé giy ra bénh ung thu, cc bénh ty mién
va/hodc bénh viém. Do do, trong su ting sinh bét thuong cua té bao B, su truyén
tin hidu thong qua BCR c6 thé bi phong bé khi BTK thiéu hut. Do d6, sy trc ché
BTK c6 thé phong bé cac qua trinh bénh qua trung gian té bao B, va viéc sit dung
cic chét (rc ché BTK c6 thé 1a hudng tiép can hiru ich dé diéu trj cac bénh qua

trung gian té bao B.

Ngoai ra, BTK ¢6 thé dugc biéu hién bang cach té bao khac ma cé lién

quan dén bénh ngoai cic té bao B. Vi du, BTK 1a cac thanh phin quan trong ddi
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v6i su truyén tin hiéu Fe-gama trong céc té bao thy xuong, va dugc biéu hién boi
cac té bao mast. Cu thé, cac té bao mast do su thiéu hut BTK trong tily xuong
gay ra thé hién sy mat hat do khang nguyén giy ra bi suy yéu, va su uc ché hoat
tinh ctia BTK d3 duoc biét 1a hitu ich dé didu tri dap tng té bao mast bénh hoc
nhu bénh di tng va bénh hen (Iwaki et al. J. Biol Chem. 2005 280: 40261).
Ngoai ra, da biét réng bach cau don nhéan to tir cac bénh nhan XLA, trong d6 hoat
tinh cia BTK khoéng c6 mat, lam gidm sy san xuét TNF alpha tiép theo su kich
thich va do d6 bénh viém dugc trung gian boi TNF alpha cé thé dwoc e ché boi

cac chét e ché BTF (xem, Horwood et al., J. Exp. Med. 197: 1603, 2003).

ITK khéng chi duoc biéu hién trong cac té bao T ma con trong cac té bao
NK va céc té bao mast, va dong vai trd quan trong trong su ting sinh va san xuét
té bao T cua cac xytokin quan trong nhu IL-2, IL-4, IL-5, IL-10, IL-13 va IL-17
(Schaeffer et al. Nat. Immune 2001,2, 1183; Fowell et al. Immunity, 1999, 11,
399). Cac té bao T dugc hoat hoa bﬁmg su truyén tin hiéu TCR, va cac té bao T
dugc hoat hoa san xuét xytokin viém va hoat héa céac té bao B va cac dai thuc
bao, gdy ra cac bénh tu mién nhu RA (Sahu N. et al. Curr Top Med Chem. 2009,
9, 690). Trudc day, da biét rang céc té bao T dugc hoat hoa bang cac té bao Thl
dé giy ra cic bénh RA, nhung gin day, di duoc bio céo rang khong chi
Th17/Treg ma ca cac té bao Thl ciing dong vai trd 1am sinh bénh hoc cua RA (J
Leipe J. et al. Arthritis Rheum. 2010, 62, 2876). Ngoai ra, ITK trudc day da duoc
phét trién dudi dang thudc hudng dich tri liéu mién dich nhu bénh hen, nhung
khong c6 ITK dugc phat trién dudi dang chét tri liéu cho RA (Lo H. Y Expert
Opin Ther Pat. 2010, 20, 459). Tuy nhién, méi day, da dugc bao cao dé diéu hoa
su phét trién cia cac té bao Th17 va Treg thong qua chudt nhét ITK—/—, va no cb
tiém ning du lam dich tri liéu cho RA (Gomez-Rodriguez J. et al. J. Exp. Med.
2014, 211, 529).

Trong nghién cru bing cach sir dung chat irc ché ITK PRN694, nghién ctru
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vé su giam TNF-alpha ma 14 xytokin viém dién hinh cua bénh RA, d dugc bao
c4o, x4c nhan kha ning phat trién dudi dang chét tri liéu cho RA bang cach diéu
hoa sy biéu hién Th17 thong qua su tc ché ITK (Zhong Y. ey al. THE
JOURNAL OF BIOLOGICAL CHEMISTRY 2015, 290, 5960).

Hién tai, khong c6 truong hop nao tai d6 di dugc phat trién dudi dang chat
ma tc ché kép ca BTK va ITK. WO 2008/039218 boc 16 cac din xuit 4-
aminopyrazolo[3,4-d]pyrimidinylpiperidin, va WO2015/061247 boc 16 cac hop
chét theo day nhu pyridin, pyrimidin, pyrazin va pyridazin, va W02014/055934
boc 10 cac din xuédt pyrimidinyl phenyl acrylamit lam chat tc ché BTK.
W02005/066335 bdc 16 aminobenzimidazol, W02005/056785 bdc 1 pyridon,
W02002/050071 bdc 16 cac dan xuit aminothiazol, va gﬁn day, W02014/036016

boc 16 cac dAn xult benzimidazol lam chét tc ché ITK.

Béi vi cac vAn d& néu trén, do két qua clia viéc nghién ctru cac hop chét, cac
tac gia sang ché di nhan thiy rang hop chat co cong thirc cau tao hoa hoc khac
v6i cac chét tc ché BTK duoc bao cdo cho dén nay cé tac dung tc ché kép hoat
tinh ctia ca BTK va ITK hoan hao, nhd d6 hoan thién sang ché. Cac hop chit
thudc vé sang ché chu yéu cé hoat tinh trc ché BTK va ITK, nhung khong loai trir
kha ning thé hién tac dung duoc 1y lam chét c6 hiu qua bang mdi trudng co thé
dic biét hodc bang san phdm cla quy trinh chuyén hoa, sau khi hap thu vao trong

co thé.

Ban chét ky thuit ciia sing ché
Vén dé k¥ thuat

Dé khic phuc cac van dé néu trén, myc dich cla sang ché 1a d& xuét dan
xuit phenylpyridin hitu ich lam chit rc ché BTK, va duoc pham chita hop chat
nay.

Giai phap k¥ thuat
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Pé dat duoc muc dich néu trén, sang ché dé xuat hop chat c6 cong thirc hoa
hoc 1 sau day, hoac mudi dugc dung cia no:

Cong thirc hoa hoc 1

R O
T {\/\——— r\>—R5
HN N\ P \R4
4
L R,

trong do, trong cong thirc hoa hoc 1,

R; 13 -CO-(Ci4 alkyl); -CO-(Cs.s xycloalkyl); -CONH-(Ci4 alkyl); hoac
heteroaryl c6 5 hoac 6 canh gbm tir 1 dén 3 nguyén t khéc loai, mdi nguyén tir
doc 1ap duoc chon tr nhém g6m N, OvaS§, voi diéu kién 12 heteroaryl c6 5 hoic
6 canh chira it nhit mot nguyén tir N,

heteroaryl ¢6 5 hoac 6 canh duoc thé hodc khong duoc thé bﬁng Ciaalkyl,
Ci.4 haloalkyl, Cs.s xycloalkyl, phenyl, phenoxyphenyl, -(Ci4 alkylen)-(phenyl
duoc thé hodc khong duoc thé bang Ci4alkyl), hoic -CONH- (phenyl duoc thé
hoic khong duoc thé bang Ci.4 alkyl va/hodc halogen),

L 12 mot lién két, C1.4 alkylen, hoic -CO-,

Rz 1a hydro; Ci4 alkyl; Ci4 haloalkyl; amino; NH(Ci-10 alkyl); N(Ci-10
alkyl)z; phenyl; pyridinyl; hodc heteroxycloalkyl dwgc chon tir nhém gdm
diazefanyl, morpholino, piperazinyl, piperidinyl, va pyrolidinyl,

heteroxycloalkyl duoc thé hodc khong dugc thé bang Ci4 alkyl, hai Ci4
alkyl, Ci.4haloalkyl, Cs.s xycloalkyl, Ci4 alkyl dugc thé bang Ci.4 alkoxy, Ci.4
hydroxyalkyl, -CO-(Ci-4 alkyl), -CO-(Cs-s xycloalkyl), hodc -CONH-(Ci4alkyl),

R3 1a hydro, Ci.4 alkyl, hodc halogen,

R4 1a hydro, hodc Ci4alkyl, va

Rs 1a Cy.4 alkenyl, hodc Cz4 alkynyl.
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Tbt hon 13, heteroaryl c¢6 5 hodc 6 canh c¢6 Ry la isoxazolyl, oxadiazolyl,

pyrazolyl, pyridinyl, thiadiazolyl, hodc thiazolyl.

Tét hon 13, Ry 1la -CO-(etyl); -CO-(xyclopropyl); -CONH-(metyl);
isoxazolyl dugc thé bing metyl; oxadiazolyl dugc thé bang metyl; pyrazolyl
dugc thé hodc khong duoc thé bang metyl, etyl, xyclopropyl, xyclopentyl,
phenyl, phenoxyphenyl, metylbenzyl, 1-(metylphenyl)etyl, hoac phenetyl;
pyridinyl khong dwoc thé; thiadiazolyl dugc thé hodc khong duoc thé bang
metyl; hodc thiazolyl duoc thé bang metyl, triflometyl, hodac -CONH- (phenyl

duogc thé bang metyl va clo).
Tét hon 12, L 12 mot lién két, metylen, hoic -CO-.

Té6t hon 13, Ry 1a hydro; metyl; triflometyl; dimetylamino; 3,3-
dimetylbutan-2-ylamino; phenyl; pyridinyl; diazefanyl duoc thé bing metyl;
morpholino dugc thé hoic khong dugc thé bang hai metyl; piperazinyl duoc thé
bang metyl, etyl, propyl, isopropyl, 2,2,2-trifloetyl, xyclopropyl, 2-metoxyetyl, 2-
hydroxyetyl, -CO-(metyl), -CO-(etyl)-, -CO-(isopropyl), -CO-(xyclopropyl), -
CONH-(metyl), -CONH-(etyl)-, hoac -CO-(isopropyl); piperidinyl khong dugc
thé; hoic pyrolodinyl khong dugc thé.

Tét hon 13, R3 1a hydro, metyl, flo, hodc clo.
Tét hon 13, Ry 13 hydro, metyl, hoic etyl.
Tt hon 14, Rs 1a -CH=CH,, -CH=CHCHj3, hodc -C=CH.

Tt hon 13, cong thirc hoa hoc 1 dugc thé hién béng cong thuc 1-1 sau day:

Cong thure hoa hoc 1-1
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R‘
HN
I\ e
—NH
HN N
B g
/
L
\R9

trong @6, trong cong thirc hoa hoc 1-1,

R’ 1a hydro, Ci4 alkyl, Cs.s xycloalkyl, phenyl, phenoxyphenyl, -(Ci4
alkylen)-(phenyl dugc thé hodc khong dwgc thé bang Ci4 alkyl), hodc -CONH-
(phenyl dugc thé hodc khong duoc thé bang Ci.4alkyl va/hodc halogen),

L 12 mot lién két, C1.4 alkylen, hodc -CO-,

R» 14 hydro; Ci-4 alkyl; Ci.4 haloalkyl; amino; NH(Ci-10 alkyl); N(Ci-10
alkyl)2; phenyl; pyridinyl; morpholino; hodc piperidinyl, va

Rs 14 Cz.4 alkenyl, hodc Ca.4 alkynyl.

Tt hon 13, cbng thtrc hda hoc 1 duoc thé hién bé“mg cong thic hoa hoc 1-2
sau day:

Cong thitc hoa hoc 1-2

N
N_S R 3
™ \\ >—R5
T
YT
-
L\R2

trong do, trong cong thirc hoa hoc 1-2,
R” 1a Ci4alkyl, Ci4haloalkyl, hodc -CONH-(phenyl dugc thé hoic khong
duge thé bang Ci4alkyl va/hodc halogen),
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L 12 mot lién két, C1.4 alkylen, hodc -CO-,

R; 13 Ci4 alkyl; amino; NH(Ci-10 alkyl); N(Ci-10 alkyl)z; pyridinyl; hodc
heteroxycloalkyl dugc chon tir nhom gdm diazefanyl, morpholino, piperazinyl,
va pyrolodinyl,

heteroxycloalkyl dugc thé hodc khong duoc thé bang Ci alkyl, hai Ci4
alkyl, C1.4 haloalkyl, Cs.xycloalkyl, Ci.4 alkyl duoc thé bing Ci.4 alkoxy, Cis
hydroxyalkyl, -CO-(C1-4 alkyl), -CO-(Cs.6 xycloalkyl), hodc -CONH-(Ci.4 alkyl),

R3 1a hydro, Ci.4 alkyl, hoac halogen,

R4 14 hydro hoac Ci4 alkyl, va

Rs 1a Cz.4 alkenyl, hoac Ca.4 alkynyl.

MO té chi tiét sang ché

Ngoai ra, hgp chét theo sang ché ¢6 thé ton tai dudi dang mudi, dic biét 1a
cac mudi duoc dung. Dudi dang mudi, mubi thuong dugc st dung trong linh vuc
k¥ thuat, nhu mudi cOng axit duoc tao ra béng axit tu do dugc dung co thé dugc
st dung ma khong gidi han. Thuét ngit “mudi duoc dung” nhu duoc str dung &
day ding dé chi mubi cong hiru co hodc vo co bat ky ctia hop chat cé cong thirc
hoéa hoc 1, ndng dd cua né 1a twong ddi khong doc va vo hai voi bénh nhan va
hoat héa mdt cach hiéu qua va tic dung phu cta n6 khong lam suy giam hi€u qua

¢6 loi cua hop chat néu trén.

Axit hitu co va axit vd co c¢6 thé duoc sit dung dudi dang axit ty do. Céc vi
du v& axit v co gdm axit clohydric, axit phosphoric, axit sulfuric, axit nitric, axit
tartaric va cac axit tuong tu. Cac vi du vé axit hitu co gém axit metansulfonic,
axit p-toluensulfonic, axit axetic, axit trifloaxetic, axit maleic, axit sucxinic, axit
oxalic, axit benzoic, axit tartaric, axit fumaric, axit mandelic, axit propionic, axit
xitric, axit lactic, axit glycolic, axit gluconic, axit galacturonic, axit glutamic, axit
glutaric, axit glucuronic, axit aspartic, axit ascorbic, axit cacbonic, axit vanilic,

axit hydroiodic va céc axit twong tu, nhung khéng giéi han & do. Tét hon 13,
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mudi ¢6 thé 1a mudi hydroclorua.

Ngoai ra, mubi kim loai duge dung co thé thu duoc bang phuong phép
thong thudng bang cach st dung bazo. Vi dy, hop chét c6 cong thirc hoa hoc 1
duoc hoa tan voi lugng du cia hydroxit cua kim loai kiém hodc dung dich
hydroxit cua kim loai kiém thd, mudi khong hoa tan duoc loc, va phﬁn loc duoc
]am bay hoi va dugc lam khd dé thu dwge mudi kim loai duge dung. Tai thoi
diém nay, duoc wu tién dic biét dé diéu ché mudi natri, mudi kali hoic mudi

canxi dudi dang muoi kim loai.

Mubi hodc solvat dugc dung ctia hop chét co cong thirc hoa hoc 1 ¢o thé
duoc sit dung 1am hop chat trung gian khi didu ché hop chét cé cong thirc hoa

hoc 1, hodc mudi dugc dung hodc solvat ctia no.

Hop chit co cong thirc hoa hoc 1 theo sang ché khéng chi gdm cac mubi
duoc dung ctia nd, ma con gdm céc solvat nhur hydrat ma c6 thé dugc didu ché tir
do, va gdm tat ca cac chat ddng phan 1ap thé c6 thé co, nhung khong giéi han &
d6. Solvat va chét ddng phan 13p thé ciia hop chét ¢6 cong thitc hoa hoc 1 ¢ thé
duoc didu ché tir hop chét c6 cong thirc hoa hoc 1 bang cach str dung cac phuong

phap da biét trong linh vuc k¥ thuat.

Ngoai ra, hop chét co cong thirc hoa hoc 1 theo séng ché co thé dwoc diéu
ché hoic dudi dang tinh thé hodc dudi dang khong phai tinh thé, va khi hop chat
¢6 cbng thirc hoa hoc 1 duoc diéu ché dudi dang tinh thé, n6 c6 thé duoc hydrat
hoa hodc solvat hoa tuy y. Theo sang ché, hop chat ¢ cong thirc héa hoc 1 co thé
khong chi gdm hydrat theo hé s6 ty lvong, ma con gdm hop chét chira cac lugng
nuéc khac nhau. Solvat ciia hop chét co cong thirc héa hoc 1 theo sang ché gém

cé solvat theo hé sb ty lugng va solvat khong theo hé $6 ty luong.
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Céc vi du dién hinh vé hop chét ¢o cong thitc héa hoc 1 hodc mudi duoc
dung cua no 1a nhu sau:

1) N-(4-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

2)N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

3) N-(4-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)propiolamit,

4) N-(3-(4-benzyl-6-(5-xyclopentyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

5) N-(3-(4-benzyl-6-(5-phenyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

6) N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)propiolamit,

7) N-(3-(4-benzyl-6-(5-(4-phenoxyphenyl)-1H-pyrazol-3-ylamino)pyridin-
2-yl)phenyl)acrylamit,

8) N-(3-(4-benzyl-6-(5-(4-metylbenzyl)-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

9) N-(3-(4-benzyl-6-((5-(1-p-tolyletyl)-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)acrylamit,

10) N-(3-(4-benzyl-6-(5-phenetyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

11) N-(3-(6-(1H-pyrazol-3-ylamino)-4-benzylpyridin-2-
yl)phenyl)acrylamit,

12) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

13) N-(3-(6-(5-xyclopentyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

14) N-(3-(6-(5-phenyl-1H-pyrazol-3-ylamino)pyridin-2-
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yl)phenyl)acrylamit,

15) N-(3-(6-(1H-pyrazol-3-ylamino)pyridin-2-yl)phenyl)acrylamit,

16) N-(3-(4-metyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

17) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(triflometyl)pyridin-
2-yl)phenyl)acrylamit,

18) N-(3-(4-metyl-6-(pyridin-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,

19) N-(3-(4-((3,3-dimetylbutan-2-ylamino)metyl)-6-(5-metyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)phenyl)acrylamit,

20) 2-(3-acrylamidophenyl)-N-(3,3-dimetylbutan-2-yl)-6-(5-metyl-
1H-pyrazol-3-ylamino)isonicotinamit,

21) 2-(3-acrylamidophenyl)-N,N-dimetyl-6-(5-metyl-1H-pyrazol-3-
ylamino)isonicotinamit,

22) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

23) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-phenylpyridin-2-
yl)phenyl)acrylamit,

24) N-(3-(6-(5-etyl-1H-pyrazol-3-ylamino)-4-metylpyridin-2-
yl)phenyl)acrylamit,

25) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-metylpyridin-2-
yl)phenyl)acrylamit,

26) N-(3-(4-metyl-6-(5-metylthiazol-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,

27) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

28) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit,

29) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(morpholin-4-

10
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cacbonyl)pyridin-2-yl)phenyl)acrylamit,

30) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(morpholinometyl)pyridin-
2-yl)phenyl)acrylamit,

31) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit,

32) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(piperidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit,

33) 2-(6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-
ylamino)-N-(2-clo-6-metylphenyl)thiazol-5-carboxamit,

34) N-(3-(4-((2,6-dimetylmorpholino)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

35) N-(3-(4-(dimetylamino)-6-(5-metylthiazol-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,

36) N-(3-(6-(5-metylthiazol-2-ylamino)-4-morpholinopyridin-2-
yl)phenyl)acrylamit,

37) N-(3-(4-((4-metylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

38) (E)-N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)but-2-enamit,

39) N-(3-(6-(5-metyl-1,3,4-thiadiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

40) N-(3-(6-(5-metylisoxazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

41) N-(3-(6-(5-metyl-1,3,4-oxadiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

42) N-(6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-
yl)xyclopropancarboxamit,

43) N-(3-(4-((4-(2-hydroxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,
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44) N-(3-(6-(1,2,4-thiadiazol-5-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

45) N-(3-(4-((4-xyclopropylpiperazin-1-yl)metyl)-6-(5-metylthiazol-

2-ylamino)pyridin-2-yl)phenyl)acrylamit,

46) N-(3-(4-(((2S,6R)-2,6-dimetylmorpholino)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

47) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(pyrrolidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit,

48) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-propylpiperazin-1-
yDmetyl)pyridin-2-yl)phenyl)acrylamit,

49) N-(3-(4-((4-(2-metoxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

50) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-(2,2,2-
trifloetyl)piperazin-1-yl)metyl)pyridin-2-yl)phenyl)acrylamit,

51) N-(3-(4-(morpholinometyl)-6-(5-(triflometyl)thiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

52) N-(4-flo-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

53) N-(3-(4-((4-etylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

54) N-(3-(4-((4-isopropylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-

ylamino)pyridin-2-yl)phenyl)acrylamit,

55) N-(3-(4-((4-metyl-1,4-diazepan-1-yl)metyl)-6-(5-metylthiazol-2-

ylamino)pyridin-2-yl)phenyl)acrylamit,

56) N-(2-flo-5-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

57) N-(3-flo-5-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

58) N-(2-metyl-5-(6-(5-metylthiazol-2-ylamino)-4-
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(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

59) N-(4-metyl-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

60) N-(3-(4-((4-axetylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

61) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-propionylpiperazin-1-
yDmetyl)pyridin-2-yl)phenyl)acrylamit,

62) N-(3-(4-((4-isobutyrylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

63) N-(3-(4-((4-(xyclopropancacbonyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

64) N-(4-clo-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

65) N-metyl-N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

66) N-etyl-N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

67) N-(3-(6-(3-metylureido)-4-(morpholinometyl)pyridin-2-
yl)phenyl)acrylamit,

68) N-(3-(4-(morpholinometyl)-6-propionamidopyridin-2-
yl)phenyl)acrylamit,

69) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-etylpiperazin-1-carboxamit,

70) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-isopropylpiperazin-1-carboxamit,

71) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-metylpiperazin-1-carboxamit,

72) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(pyridin-3-
ylmetyl)pyridin-2-yl)phenyl)acrylamit, va
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73) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(pyridin-3-ylmetyl)pyridin-
2-yl)phenyl)acrylamit.

Ngoai ra, theo sang ché, khi R4 13 hydro trong hop chét co cong thic hoa
hoc 1, hop chét c6 cong thirc hoa hoc 1 ¢d thé duoc diéu ché, vi du, thong qua so
d6 phan ung 1 dudi day.

So d6 phan ung 1

—NO,

oﬁ — R-NHz R —
Gl N Cl (HO) NO, - | NO,
| p

L. (budgc 1-1) (budc 1-2)

11 i-3 1-5

O

>X_

\\ \\
KJ/L/—NH HNiJ/K//
|
(budc 1-3) (budc 1-4) (Rs=H)

‘RZ \RZ
1-6 1

Budc 1-1 1a budc phan tng ctua hop chét c6 cong thirc hoa hoc 1-1 va hop
chét co cong thitc héa hoc 1-2 dé diu ché hop cht ¢ cong thirc hoa hoc 1-3.
Phan tng 1a phan tng lién hop Suzuki, t5t hon 13 duoc tién hanh voi su c6 mit

cua chat xuc tac paladi va bazo.

Budc 1-2 1a bude phan tng ctua hop chét c¢6 cong thirc hoa hoc 1-3 va hop
chit c6 cong thirc hoa hoc 1-4 dé didu ché hop chat c6 cong thirc hoéa hoc 1-5.
Phan (ng 1a phén Ung thé amin, t6t hon 1a duoc tién hanh véi su ¢6 mit cua chét

xuc tac paladi va bazo.

Budc 1-3 1a bude hydro hoa hop chét c6 cong thirc hoa hoc 1-5 dé diéu ché
hop chét co cong thitc hoa hoc 1-6. Thong qua phan ng hydro hoa, nhom nitro
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ctia hop chét co cong thire hoa hoc 1-5 duge thé bang nhém amin. Phan mg

hydro héa t6t hon la dugc tién hanh véi sy c6 mit clia chat xic tac paladi/cacbon.

Budc 1-4 1a bude phan Gng cta hop chét c6 cong thirc hoa hoc 1-6 vai hop
chét c6 cong thirc hoa hoc 1-7 dé diéu ché hop chit c6 cong thirc hoa hoc 1. Phin
tng 1a phan ung amin hoa, t6t hon 13 dwoc tién hanh véi su c6 mit cua amin béc

ba.

Hon nita, trong so d6 phan tmg 1, phan ng dé bao vé bang nhom bao vé va
phan ung & loai bd nhom béo vé phu thudc vao mdi phin tir thé co thé dugc bd

sung vao.

Theo mdt phuong an khac cua sang ché, khi R4 13 Ci4alkyl trong hop chét
c6 cong thirc hoa hoc 1, hop chét ¢6 codng thtrc hoa hoc 1 ¢d thé duoc didu ché, vi
dy, thong qua so dd phan tng 2 dudi day.

So d6 phan tng 2

R o /t-Bu
3 >— o B
\’%t O Ry y 4]
/E;NH \/§ o}
(HO),B |

R R¢-NH,
clo _N__Cl 2 cl N N e
| S 2-2 s 2-4
2 > s _—
L. (budc 2-1) L. (budc 2-2)
Ra Ry
2-1 2-3
Bu Bu
>L / :
\ X
‘ ,\—NH Ry~ ‘ \ Ri | »\——NH
N 4 HN L N 2
S
l I 4
/
(budc 2- 3) Lg (buébc 2-4) L.
23R2
25
o)
o} Rj
s R, 1\%——3\_%
Cl HN_ N 2
2-9 l N Rq
/
(budc 2-5) (R4=C1.4 alkyl)
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Budc 2-1 1a budc phan ng cua hop chét co cong thitc héa hoc 2-1 va hop
chét co cong thic hoa hoc 2-2 dé didu ché hop chit co cong thirc hoa hoc 2-3.
Phén tmg 13 phan Gng lién hop Suzuki, tdt hon 1a dugc tién hanh v6i sw c6 mat

cuia chat xtc tac paladi va bazo.

Budce 2-2 1a budc phan ung cua hop chét c6 cong thirc hoa hoc 2-3 va hop
chit c6 cong thirc hoa hoc 2-4 dé diéu ché hop chat cé cong thirc hoa hoc 2-5.
Phéan tng 1a phan Gng thé amin, t6t hon 12 duoc tién hanh véi sw c6 mit cia chét

xuc tac paladi va bazo.

Budc 2-3 1a budc phan Gng cua hop chét co cong thirc héa hoc 2-5 va hop
chét co cong thuc hoa hoc 2-6 dé didu ché hop chét c6 cong thirc héa hoc 2-7.

Phan ing t6t hon 1a duogc thuc hién véi su ¢6 mit cla natri hydrua.

Budc 2-4 1a budc phan Gng cua hop chét co cong thirc hoa hoc 2-7 véi axit

dé diéu ché hop chét ¢o cong thirc hoa hoc 2-8.

Budc 2-5 1a budce phan tmg cta hop chét co cong thirc héa hoc 2-8 va hgp
chét c6 cong thic hoa hoc 2-9 dé diéu ché hop chét c6 cong thirc héa hoc 1. Phan
ung 1a phan ung amin hoa, tdt hon 1a duogc tién hanh v&i sy c6 mit cia amin bac

ba.
Hon nita, trong so d6 phan ung 2, phan Gtng dé bao vé voi nhom bdo v€ va
phan (g dé loai bé nhom bao vé phu thude vio mdi phin tir thé co thé dugce bo

sung vao.

Phuong phap san xuét trong mdi budc dugc mé ta & trén co thé duoc thé

hién nhiéu hon trong céac vi du dugc mo ta sau day.
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Theo phuong an khéac cua sang ché, sang ché dé xuit dugc phim dé ngin
ngua hodc diéu tri bénh ty mién hodc bénh ung thu, la hiu qua dbi véi cac tac
dung wc ché BTK, bao gém hop chét ¢co cong thirc hoa hoc 1, hodc mubi duge

dung, hydrat, solvat hodc chét déng phén cua n6 lam hoat chét.

Trong truong hop nay, cac bénh tu mién gém bénh viém khép dang thép,
bénh lupus ban d6 hé théng, bénh déi thio dudng thdi nién thiéu, bénh vay nén,
bénh viém loét ving niém mac miéng, bénh viém tuyén giap man tinh, thiéu mau
bAt san mac phéi, bénh xo gan nguyén phat, bénh viém loét dai trang, bénh
Behcet, bénh Crohn, bénh bui phéi, bénh bui amiang, hdi chung Sjogren, hdi
chimg Guillain-Barre, bénh viém da co, bénh viém da co, bénh da xo cung, bénh
thiéu mau tan huyét ty mién, bénh viém ndo ty mién, bénh nhugc co, bénh ting
san tuyén giap Graves, bénh viém da khép dang hach, bénh viém cot séng dinh
khép, bénh viém xo0, bénh viém dong mach thai duong, bénh Wilson, hodc hdi

chirmg Fanconi.

Bénh ung thu bao gdm bénh ung thu mau, u lympho té bao B vung ria lan
toa, u nguyén bao dém, u lympho twong bao lympho, beénh bach cau cép tinh do
tiy xwong tao ra, bénh macroglobulin huyét, u lympho té bao B, bénh bach ciu
- lympho bao man tinh, u lympho thé nang, u lympho khong phai Hodkin, u
lympho té bao 16n lan toa, bénh bach céu‘ té bao toc, u lympho t& bao vo, u
nguyén bao dém, bénh ung thu bang quang, bénh ung thu tuyén tuy, bénh ung
thu bué‘)ng trieng, bénh ung thu rudt két, bénh ung thu than, bénh ung thu da day,
caxinom té bao chuyén tiép, u carcinoid, bénh ung thu vi, bénh ung thu phéi té

bao khéng nho, hoac da u tuy.

Nhu duge st dung ¢ déy, thuat ngit “ngan ngra” dung dé chi hoat dong bAt

ky dé tri hodn hodc e ché sy xuét hién, lan rong hodc tai phat cua cac bénh duoc
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dé cap & trén bang cach dung ché phim theo sang ché, va “diéu tri” dung dé chi
hoat dong bét ky dé cai thién hodc thay ddi céc triéu trimg ctia bénh néu trén t6t

hon la bang cach st dung ché phim theo sang ché.

Dugc phim theo sing ché co thé duoc bao ché duéi cac dang dé dung qua
duong miéng hodc qua duong tiéu hoa theo thuc tién y hoc chuln. Cac ché phém
nay c6 thé chtra céc chét phy gia nhu chit mang, chit phu trg hodc chét pha

lodng dugc dung ngoai hoat chét.

Céc chit mang thich hop gbm, vi du, nuéc mubi sinh Iy, polyetylen glycol,
etanol, dau thuc vat, va isopropyl myristat va cac chit mang tuong tu. Céc chét
pha lodng gém, vi dy, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza
va/hoac glyxin va cac chat pha lodng twong tw, nhung khong giéi han & d6. Hon
nita, cac hop chit theo sang ché c6 thé duge hoa tan trong dau, propylen glycol
hoic cac dung moi khac thuong duoc st dung trong didu ché cac dung dich tiém.
Ngoai ra, cac hop chét theo sang ché c6 thé dugc phdi trén trong thudc m& hodc

kem dé dung khu tra.

Lidu duoc uu tién cta hop chét theo sang ché c6 thé thay d6i theo diéu kién
va thé trong cia bénh nhan, tinh nghiém trong cua bénh, loai thube, va duong
ding va khoang thoi gian st dung, nhung ¢ thé duoc lwa chon thich chon thich
hop boi nguoi co hiéu biét trung binh vé linh vuc lién quan. Bé dat duoc tac
dung mong mudn, tuy nhién, hop chit theo sang ché c6 thé duge st dung hang
ngdy & lidu luong nam trong khoang tir 0,0001 dén 100 mg/kg (cin ning), va tt
hon 14 tir 0,001 dén 100 mg/kg (can ning). Viée sir dung c6 thé duge tién hanh
mdt 1An modt ngdy hodc theo cac lidu dugc phan chia mdi ngdy thong qua dudng

miéng hodc ngoai duong tiéu hoa.
Phu thudc vao phuong phap dung, dugc phim co6 thd chia hop chat theo
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sang ché voi luong nam trong khoang tir 0,001 dén 99% trong lugng, tot hon 1a

ttr 0,01 dén 60% trong luong.

Duoc pham theo sang ché ¢6 thé duoc sit dung cho dong vét c6 vi nhu
chudt thudng, chudt nhat, dong vat nudi, ngudi, thong qua cac dudng dung khac
nhau. Puong dung co thé duoc tién hanh thong qua tat ca cac phuong phap co6
thé co, vi du, dudng miéng, truc trang, tiém tinh mach, tiém bép, tiém dudi da,
tiém ndi mac tir cung, trong ndo that.

Hiéu qua cla sang ché
Hop chét c6 cong thirc hoa hoc 1 theo sang ché hodc mudi duoc dung,
hydrat, solvat hodc chit ddng phan ctia n6 c6 thé duge st dung hitu ich dé ngan

ngura hoac diéu tri cac bénh tu mién hoic bénh ung thu.

Vi du thwe hién sang ché
Dudi day, sang ché sé duoc md ta chi tiét hon bang cic vi du. Tuy nhién,
cac vi du nay duoc cung cap chi nham muyc dich minh hoa, va khong nén dugc

hiéu 13 1am gidi han pham vi cua sang ché ¢ cac vi du nay.

Vi du 1: Diéu ché N-(4-(4-benzyl-6-(5-metyl-1H—pyrazol-3-ylamino)pyridin-Z-

yl)phenyl)acrylamit
Budc 1-1: Diéu ché 4-benzyl-2,6-diclopyridin
Cl N\ Cl
| =

Axit (2,6-diclopyridin-4-yl)boronic (7,0 g, 1,0 dwong lugng) dugc b .sung vao
etanol (70,0 mL) va toluen (20,0 mL) duéi khi nito.
Tetrakis(triphenylphosphin)paladi (4,2 g, 0,1 dwong lugng), natri cacbonat (15,3
g, 4,0 duong lugng) va benzyl bromua (5,8 g 0,95 duong luong) dugc bd sung
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tun tw, va sau d6 hon hop nay dwgc phan ing ¢ nhigt do tir 90 dén 100°C trong
2 gio. Sau khi lam mat dén nhiét do 30°C hoic thép hon, nudc (560,0 mL) va
etyl axetat (420,0 mL) duoc bd sung vao do dé chiét. Etyl axetat da dwoc tach
duoc lam kho trén natri sulfat khan va sau do dugc ¢ dudi ap suit giam. Cin tao
thanh duoc tinh ché bang phuong phap sac ky cot (etyl axetat: hexan = 1:10) dé
tao ra hop chét néu ¢ tidu d& nay (4,6 g, hidu suat: 53,6%).

Budc 1-2: Diéu ché 4-benzyl-2-clo-6- (4-nitrophenyl)pyridin
NO,

Sau khi hop chat trung gian (2,0 g, 1,0 duwong luong) thu dugc trong budc
1-1 dwoc hoa tan trong 14-dioxan (20,0 mL) dudéi khi nito,
tetrakis(triphenylphosphin)paladi (485,3 mg, 0,1 dwong lugng), natri cacbonat
(1,8 g, 4,0 duong lugng) va axit 4-nitrophenylboronic (0,7 g, 1,0 dwong luong)
duoc bb sung tudn tu, va sau d6 hdn hop nay dugc khudy dwéi nhiét do hdi huu
trong thoi gian tir 6 gior dé két thic phan Gng. Sau khi 1dm mét dén nhigt d6 30°C
hodc thdp hon, nudc (40,0 mL) va etyl axetat (40,0 mL) dugc bd sung vao do dé
chiét. Etyl axetat dd duogc tich duogc lam kho trén natri sulfat khan va sau do
duoc c6 dudi ap sudt giam. Cin tao thanh dugc tinh ché bang phuong phap sdc
ky cdt (etyl axetat: hexan = 1: 5) dé tao ra hop chit néu & tiéu dé nay (272,8 mg,
hiéu suét: 20,0%).

Budc 1-3: Diéu ché t-butyl 3-amino-5-metyl-1H-pyrazol-1-carboxylat

20

20/115



47682

Diclometan (20,0 mL) duoc bd sung vao 5-metyl-1H-pyrazol-3-amin (2,0
g, 1,0 duong luong) va sau do lam mat dén nhiét @6 0~5°C. Sau khi di-t-butyl
dicacbonat (6,9 mL, 1,5 dwong lugng) va 4-dimetylaminopyridin (0,2 g, 0,1
duong luwong) duoc bd sung vao, hdn hop duge khudy ¢ nhiét do trong phong
trong 30 phat. Dung dich natri bicacbonat bio hoa trong nude (20,0 mL) duoc b
sung vao d6, va sau d6 lép diclometan dd dugc tach dwugc lam khé trén natri
sulfat khan, va sau d6 dugc o dudi 4p sudt giam. Can tao thanh dugc tinh ché
bang phuong phap sac ky cot (etyl axetat: hexan = 1:1) dé tao ra hop chit néu ¢

tidu d& nay (1,8 g, hiéu sut: 50,0%).

Budc 1-4: Diéu ché t-butyl 3-((4-benzyl-6-(4-nitrophenyl)pyridin-2-yl)amino)-5-
metyl-1H-pyrazol-1-carboxylat

Boc,
N
co\
NS NO,
J
I ~
_

Hop chit trung gian (270,0 mg, 1,0 duong luong) thu duoc trong
bude 1-2 dugc hoa tan trong 1,4-dioxan (2,7 mL).
Tris(dibenzylidenaxeton)dipaladi(0) (152,3 mg, 0,2 duong luong), Xantphos
(145,8 mg, 0,3 duong luong), hop chét trung gian (248,5 mg, 1,5 duong luong)
thu duoc trong budc 1-3, va natri cacbonat (489,7 mg, 3,0 duong luong) duoc bd
sung tudn tr. Han hop dugc khudy dudi nhidt do hoi hru trong 4 gio dé hoan
thanh phan Gng. Sau khi lam mat dén 30°C hoic thdp hon, nudc (6,0 mL) va etyl
axetat (6,0 mL) duoc bd sung vao d6 dé chiét. Btyl axetat dd dugc tach dugc lam
kho trén natri sulfat khan va sau d6 dwoc c6 dudi ap sudt giam. Can tao thanh
duoc tinh ché bang phwong phap sac ky cot (etyl axetat: hexan = 2:1) dé tao ra
hop chét néu & tiéu d& nay (265,1 mg, hiéu suat: 65,0%).
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Budc 1-5: Diéu ché t-butyl 3-((6-(4-aminophenyl)-4-benzylpyridin-2-yl)amino)-
5-metyl-1H-pyrazol-1-carboxylat

Boc,
N
Né NH,
HN N\ O
! ~

Hop chat trung gian (260,0 mg, 1,0 dwong hrgng) thu dugc trong budc 1-4
duoc hoa tan trong metanol (2,6 mL) va diclometan (2,6 mL). Sau khi thay thé
bén trong bang khi nito, 10% paladi/cacbon (52,0 mg) dugc bd sung vao. Sau khi
thay thé bén trong binh phan tmg bing khi hydro hai hodc ba lan, phan g dugc
tién hanh trong thoi gian 2 gio ¢ nhiét d trong phong véi qua bong khi hydro.
Hon hop duoc loc qua xelit va dugc rira bfmg metanol (2,6 mL) va diclometan
(2,6 mL), va 16p hitu co duoc c6 dudi ap sudt giam. Cin tao thanh duoc tinh ché
bang phuong phép sac ky cot (etyl axetat: hexan=2:1) dé tao ra hop chét néu &
tiéu dé nay (203,0 mg, hiéu suat: 83,3%).

Budc 1-6: Didu ché t-butyl 3-((6-(4-acrylamidophenyl)-4-benzylpyridin-2-
yl)amino)-5-metyl-1H-pyrazol-1-carboxylat

Boc,

N

’ H
Ng NNJ
HN._ N O

~

| —
Sau khi hop chét trung gian (70,0 mg, 1,0 duong luong) thu dugc trong

bude 1-5 dugce hoa tan trong diclometan (700 uL), diisopropyletylamin (29,5 uL,
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1,1 dwong luong) dugc bd sung tir tir tng giot & 0~10°C trong thoi gian 1 gio,
Acryloyl clorua (11,3 uL, 0,9 dwong lugng) dugc bd sung tir tir timg giot vao va
sau do duoc khudy & 0~5°C trong thoi gian 1 gio. Nudc (700 uL) duoc bd sung
vao diclometan riéng r&. L6p hitu co dd dugc tach dugc lam kho trén natri sulfat
khan va sau d6 duoc cd dudi ap sut giam. Cian tao thanh dugc tinh ché béng
phuong phép sac ky cot (etyl axetat: hexan = 2:1) dé tao ra hop chat néu & tidu deé
nay (55,7 mg, hi€u suét: 71,0%).

Budc 1-7: Diéu ché N-(4-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit

Hop chét trung gian (55,0 mg, 1 duong luong) thu dugc trong bude 1-6 duoc hoa
tan trong diclometan (550,0 uL) va sau d6 lam mat dén 0~10°C. Axit trifloaxetic
(165,4 uL, 20 duong luong) duoc bd sung tir tir tirng giot vao va sau do hdn hop
dugc khudy trong 3 gio. Sau khi didu chinh d6 pH dén 9~12 bang cach sir dung
dung dich natri bicacbonat bdo hoa trong nudc, 16p diclometan dé tach dugc lam
khé trén natri sulfat khan, va sau d6 duogc cd dudi ap sudt giam. Can tao thanh
duoc tinh ché bing phuong phap sic ky cot (Diclometan: metanol = 15:1) dé tao
ra hop chét néu & tidu dé nay (14,1 mg, hiéu sut: 32,0%).

1H NMR(500 MHz, MeOD): 7,91-7,89(d, 2H), 7,73-7,72(d, 2H), 7,31-7,24(m,
4H), 7,21-7,20(m, 1H), 7,06(s, 1H), 6,67(s, 1H), 6,44-6,39(m, 2H), 6,0(s, 1H),
5,78-5,76(d, 1H), 3,94(s, 2H), 2,24(s, 3H)

Vi du 2: Diéu ché N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
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yl)phenyl)acrylamit
Budc 2-1: Diéu ché 4-benzyl-2-clo-6-(3-nitrophenyl)pyridin

Sau khi hop chét trung gian (5,0 g, 1,0 duong lugng) thu duogc trong bude 1-1
cta vi du 1 duoc hoa tan trong 1,4-dioxan (200,0 mL),
tetrakis(triphenylphosphin)paladi (2,4 mg, 0,1 duong luong), natri cacbonat (8,5
g, 4,0 duong luong) va axit 3-nitrophenylboronic (3,3 g, 1,0 duong lugng) duoc
bd sung tudn tu, va sau do hdn hop nay duge khuéy duéi nihiét dd hdi luu trong
thori gian 6 gior dé két thuc phan tmg. Sau khi 1am mat dén 30°C hodc thip hon,
nude (100,0 mL) va etyl axetat (100,0 mL) duoc bd sung vao dé dé chiét. Etyl
axetat d3 duoc tach duogc lam kho trén natri sulfat khan va sau d6 duoc co dudi
ap sudt giam. Cdn tao thanh duoc tinh ché bang phuong phap sdc ky cot (etyl
axetat: hexan = 1:5) dé tao ra hop chét néu & tiéu dé nay (2,3 mg, hiéu sudt:

36,1%).

Budc 2-2: Diéu ché t-butyl 3-((4-benzyl-6-(3-nitrophenyl)pyridin-2-yl)amino)-5-
metyl-1H-pyrazol-1-carboxylat

Boc,
N
T

NO,

Hop chit trung gian (500,0 mg, 1,0 dwong luong) thu duoc trong bude 2-1
duogc hoa tan trong 1,4-dioxan (5,0 mL), tris(dibenzylidenaxeton)dipaladi(0)
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(282,0 mg, 0,2 duong lwong), Xantphos (267,3 mg, 0,3 dwong lugng), t-butyl 3-
amino-5-metyl-1H-pyrazol-1-carboxylat (364,5 mg, 1,2 dwong lugng) ma 1a hop
chét trung gian thu duoc trong bude 1-3 cua vi du 1, va natri cacbonat (489,7 mg,
3,0 duong luong) dugc bd sung tuan tw, va sau d6 hon hop duoc khuéy dudi
nhiét d hdi luu dé hoan thanh phan tmg. Sau khi lam mét dé&n 30°C hodc thap
hon, nudc (10,0 mL) va etyl axetat (10,0 mL) duoc bd sung vao, va céac 16p duge
tach. Lop etyl axetat dwgc 1lam kho trén natri sulfat khan va duge ¢ dudi ap sudt
giam. Can tao thanh duoc tinh ché bang phuong phip sac ky cot (etyl axetat:
hexan = 1:1) dé tao ra hop chat néu & tiéu dé nay (463,6 mg, hiéu sut: 62,0%).

Bué6c 2-3: Diéu ché t-butyl 3-((6-(3-aminophenyl)-4-benzylpyridin-2-yl)amino-
5-metyl-1H-pyrazol-1-carboxylat

Boc,
N
L
I ~
2

Sau khi hop chat trung gian (200,0 mg, 1 duong luong) thu dugc trong

NH,

budc 2-2 duge hoa tan trong metanol (2,0 mL) va diclometan (2,0 mL), 10%
paladi/cacbon (40,0 mg) duoc b6 sung vao d6, va sau @6 hon hop duge khudy
trong 2 gio ¢ nhiét dY trong phong béang cach st dung binh cau khi hydro dé hoan
thanh phan ing. Hon hop phan tng duoc loc qua xelit va dugc rua bang metanol
(2,0 mL) va diclometan (2,0 mL) va dugc ¢6. Can tao thanh dugc tinh ché béng
phuong phép sac ky cot (etyl axetat: hexan=1:1) dé tao ra hop chét néu & ticu dé
nay (150,1 mg, hidu suat: 80,0%).

Budc 2-4: Didu ché t-butyl 3-((6-(3-acrylamidophenyl)-4-benzylpyridin-2-
yl)amino)-5-metyl-1H-pyrazol-1-carboxylat
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Hop chét trung gian (150,0 mg, 1 duong lugng) thu dugc trong bude 2-3
dwoc hoa tan trong diclometan (1,5 mL) va sau do lam mat dén 0~10°C.
Diisopropylamin (63,1 uL, 1,1 duong lugng) dugce ) sung tir tr tung giot vao,
sau do bd sung tir tir timg giot acryloyl clorua (24,1 uL, 0,9 duong lugng). Hon
hop phan tmg duoc khudy & 0~10°C trong thoi gian 1 gio dé hoan thanh phan
ung. Sau khi diéu chinh do pH dén 9~12 bang cach st dung dung dich natri
bicacbonat bdo hoa trong nude, 16p diclometan dugc lam kho trén natri sulfat
khan va sau d0 duoc co dudi ap suét giam. Cian tao thanh dugc tinh ché béng
phuong phap sic ky cot (etyl axetat: hexan = 1: 1) dé tao ra hop chat néu & tiéu

& nay (55,5 mg, hidu suat: 71,0%).

Budc 2-5: Didu ché N-(3-(4-benzyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-

HN
Né
HN

l e

2-yl)phenyl)acrylamit

Hop chét néu & tidu dé nay (14,1 mg, hiéu suét: 32%) dugc thu theo cach
twong tw nhu trong budce 1-7 cia vi du 1, ngoai trur rang trong budc 1-7 cla vi du
1, hop chét trung gian (55,0 mg, 1 duong lugng) thu dugc trong budc 2-4 dugce
str dung thay vi hop chét trung gian thu dugc trong bude 1-6.
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1H NMR(500 MHz, MeOD): 8,27(s, 1H), 7,68-7,65(t, 2H), 7,42-7,39(t, 1H),
7.32-7.25(m, 4H), 7,22-7,20(t, 1H), 7,09(s, 1H), 6,70(s, 1H), 6,45-6,37(m, 2H),
6,1(s, 1H), 5,77-5,76(d, 1H), 3,96(s, 2H), 2,25(s, 3H)

Vi du 3: Diéu ché N-(4-(4-benzyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)propiolamit

Budc 3-1: Diéu ché t-butyl 3-((4-benzyl-6-(4-propiolamidophenyl)pyridin-2-
yl)amino)-5-metyl-1H-pyrazol-1-carboxylat

Boc,
N
N

{
HN \IK
C

Hop chit néu & tiéu dé nay (18,9 mg, hiéu suét: 85%) duoc thu theo cach
twong tu nhu trong bude 1-6 cua vi du 1, ngoai trir rang trong budc 1-6 cua vi du

1, propioloyl clorua dugc st dung thay vi acryloyl clorua.

Budc 3-2: Didu ché N-(4-(4-benzyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-

HN
r\ié N__o
HNNT
gf
s

Hop chét néu & tieu e ‘nz‘ty (5,3 mg, hi¢u sult: 35%) dugc thu theo cach

2-yl)phenyl)propionolamit

tuong tw nhu trong budc 1-7 cua vi du 1, ngoai trix réng trong budc 1-7 cua vi du

1, hop chét trung gian thu dwoc trong budc 3-1 dugc st dung thay vi hop chit
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trung gian thu dugc trong budc 1-6.

1H NMR(SOO‘MHZ, MeOD): 7,91-7,89(d, 2H), 7,67-7,66(d, 2H), 7,31-
7,20(m, 5H), 7,08(s, 1H), 6,68(s, 1H), 6,0(s, 1H), 3,95(s, 2H), 3,75(s, 1H),
2,25(s, 3H)

Vi du 4: Didu ché N-(3-(4-benzyl-6-(5-xyclopentyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)phenyl)acrylamit
Budc 4-1: Diéu ché 3-xyclopentyl-3-oxopropanenitril
o
<,

Metyl xyclopentan carboxylat (2,0 g, 1 duwong lugng) dugc hoa tan trong
tetrahydrofuran (20,0 mL) ¢ nhiét d6 trong phong dudi khi nito. Axetonitril (3,3
mL, 4 duong luong) va 60% natri hydrua (749,3 mg, 1,2 duong luong) duoc bd
sung vao do. Hon hop duoc khudy ¢ nhiét d6 90°C trong thoi gian 4 gio. Nudce
(40,0 mL) va etyl axetat (40,0 mL) dugc bd sung vao dung dich phan tng duoc
lam mat dén nhiét do 30°C hodc thap hon, va sau d6 d6 pH dugc didu chinh dén
5~7 bang cach st dung dung dich axit clohydric trong nudc 1IN va 16p nay duoc
tach ra. Btyl axetat dd duoc tach dugc lam kho trén natri sulfat khan va sau do
dwoc ¢6 dudi ap sudt giam. Can tao thanh duoc tinh ché bang phuong phap sdc
ky cot (etyl axetat: hexan=1:5) dé tao ra hop chét néu & tiéu dé nay (1,1 g, hi€u
suét: 52,2%).

Budc 4-2: Diéu ché 5-xyclopentyl-1H-pyrazol-3-amin
NH,

y
N7
HN

Hop chét trung gian (1,1 g, 1 duong lugng) thu dugc trong budc 4-1 dugc
hoa tan trong 99% etanol (5,5 mL). Hydrazin monohydrat (1,9 mL, 5 duong
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luong) dugc bo sung vao d6 va sau do duogc khudy & 90°C trong thoi gian 4 gio.
Dung dich phan tmg dugc lam mét dén nhiét d6 30°C hodc thép hon duge lam
kho trén natri sulfat khan, va sau d6 dugc c6 d¢ tao ra hop chit néu ¢ tiéu d& nay

(1,1 g, hiéu sudt: 94,0%) ma khong can tach.

Budc 4-3: Diéu ché t-butyl 3-amino-5-xyclopentyl-1H-pyrazol-1-carboxylat
NH,
N7
N
Boc’

Hop chét néu & tiéu dé nay (420,1 mg, 23,0%) dwoc thu theo cach tuong tw
nhu trong bude 1~3 cua vi du 1, ngoai trur réng trong budc 1-3 cua vi du 1, hop
chét trung gian thu dugc trong budc 4-2 duoc su dung thay vi 5-metyl-1H-

pyrazol-3-amin.

Budc 4-4: Didu ché t-butyl 3-((4-benzyl-6- (3-nitrophenyl)pyridin-2-yl)amino)-
5-xyclopentyl-1H-pyrazol-1-carboxylat

Hop chét trung gian (500,0 mg, 1 dwong lugng) thu duge trong budc 2-1
cta vi du 2 dwoc hoa tan trong 1,4-dioxan (5,0 mL).
Tris(dibenzylidenaxeton)dipaladi(0) (282,0 mg, 0,2 dwong lugng), Xantphos
(267,3 mg, 0,3 duong luong), hop chét trung gian (464,4 mg, 1,2 duong luong)

thu duge trong budc 4-3, va natri cacbonat (489,7 mg, 3,0 duong lugng) duoc bd
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sung tudn tr. Hon hop dugc khudy dudi nhiét do hoi luu trong 4 gid dé hoan
thanh phan tmg. Sau khi 1am mét dén nhiét d6 30°C hodc thap hon, nude (10,0
mL) va etyl axetat (10,0 mL) dugc bd sung vao do dé chiét. Etyl axetat dd duoc
tach duoc 1am kho trén natri sulfat khan va dwgc c6 dudi ap suit giam. Cin tao
thanh duogc tinh ché bang phuong phéap sac ky cot (etyl axetat: hexan = 1: 1) dé
tao ra hop chét néu & tiéu dé nay (376,2 mg, hidu suat: 45,3%).

Budc 4-5: Diéu ché t-butyl 3-((6-3-aminophenyl)-4-benzylpyridin-2-yl)amino)-
5-xyclopentyl-1H-pyrazol-1-carboxylat

Hop chét néu o tiéu dé nay (160,0 mg, 80,0%) duoc thu theo cdch twong tu
nhu trong bude 1-5 cua vi du 1, ngoai trur rang trong budc 1-5 cua vi du 1, hop
chét trung gian thu dugc trong budc 4-4 dugc sir dung thay vi hop chét trung

gian thu dugc trong budc 1-4.

Budc 4-6: Diéu ché t-butyl 3-((6-3-acrylamidophenyl)-4-benzylpyridin-2-
yl)amino)-5-xyclopentyl-1H-pyrazol-1-carboxylat
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Boc,
N
N
L
HN lN\ N
P -

Hop chét néu & tiéu dé nay (120,2 mg, 68,0%) dugc thu theo cach tuong tu
nhu trong budc 1-6 ctia vi du 1, ngoai tri rang trong budc 1-6 cua vi du 1, hop
chit trung gian thu dugc trong bude 4-5 duoc sir dung thay vi hop chét trung

gian thu duoc trong budc 1-5.

Budc 4-7: Diéu ché N-(3-(4-benzyl-6-(5-xyclopentyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)phenyl)acrylamit

Hop chét néu & tiéu dé nay (37,5 mg, 32,0%) dugc thu theo cach twong tu
nhu trong budc 1-7 cua vi du 1, ngoai trur rang trong budc 1-7 cua vi du 1, hop
chét trung gian thu dugc trong budc 4-6 duogc s dung thay vi hop chit trung
gian thu dugc trong budce 1-6.

1H NMR(500 MHz, CDCls): 8,0(s, 1H), 7,82-7,80(m, 1H), 7,57-7,56(m,
1H), 7,36-7,18(m, 6H), 7,01(s, 1H), 6,68(s, 1H), 6,46-6,42(d, 1H), 6,35-6,30(m,
1H), 5,82(s, 1H), 5,76-5,74(d, 1H), 3,91(s, 2H), 3,04-3,00(m, 1H), 1,76-1,65(m,
8H)
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Vi du 5: Didu ché N-(3-(4-benzyl-6-((5-phenyl-1H-pyrazol-3-yl)amino)pyridin-
2-yl)phenyl)acrylamit

HN
N
QWi
HN |N\ N,U\y
H

Hop chét néu & tiéu d& nay (36,5 mg, 28,5%) dugc thu theo cach twong tu
nhu trong vi du 4, ngoai tru rang trong budc 4-1 cua vi du 4, metyl benzoat dugc
stt dung thay vi 3-xyclopentyl-3-oxopropanenitril.

1H NMR(500 MHz, CDCls): 10,3(s, 1H), 9,4(s, 1H), 8,48(s, 1H), 7,76-
7,75(d, 2H), 7,67-7,66(d, 1H), 7,62-7,60(d, 1H), 7,43-7,33(m, 4H), 7,31-7,27(m,
5H), 7,22-7,21(m, 2H), 7,10(s, 1H), 6,48-6,45(m, 1H), 6,30-6,26(d, 1H), 5,79-
5,77(d, 1H), 3,93(s, 2H)

Vi du 6: Diéu ché N-(3-(4-benzyl-6-((5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
HN
&5

0
HN_ N N/U\\
AN

l H
e

Hop chit néu & tidu dé nay (5,6 mg, hiéu sudt: 75%) dugc thu theo cach

yl)phenyl)propiolamit

/,

twong tu nhu trong vi du 2, ngoai trir rang trong budc 2-4 cla vi du 2, propioloyl
clorua duoc st dung thay vi acryloyl clorua.

1H NMR(500 MHz, CDCL): 8,16(s, 1H), 7,68-7,37(d, 1H), 7,56-7,54(d,
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1H), 7,41-7,37(t, 1H), 7,33-7,22(m, 5H), 7,12(s, 1H), 7,07(s, 1H), 6,99(s, 1H),
6,51(s, 1H), 3,97(s, 2H), 2,93(s, 1H), 2,54(s, 3H)

Vi du 7: Diéu ché N-(3-(4-benzyl-6-((5-(4-phenoxyphenyl)-1H-pyrazol-3-
yl)amino)pyridin-2-yl)phenyl)acrylamit

Hop chét néu & tidu dé nay (6,8 mg, 32,8%) duoc thu theo cach tuong ty
nhu trong vi du 4, ngoai trir ring trong buéc 4-1 cia vi du 4, metyl 4-
phenoxybenzoat dugc sir dung thay vi metyl xyclopentan carboxylat.

1H NMR(500 MHz, DMSO): 10,26(s, 1H), 9,40(s, 1H), 8,51(s, 1H), 7,78-
7,76(d, 1H), 7,65(d, 1H), 7,55(s, 1H), 7,42-7,15(m, 17H), 6,45-6,42(m, 1H),
6,23-6,20(d, 1H), 5,67-5,65(d, 1H), 3,93(s, 2H)

Vi dy 8: Diéu ché N-(3-(4-benzyl-6-(5-(4-metylbenzyl)-1H-pyrazol-3-
yl)amino)pyridin-2-yl)phenyl)acrylamit
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Hop chét néu & tiéu dé nay (7,5 mg, 35,8%) duoc thu theo cach tuong tw
nhu trong vi du 4, ngoai tru rang trong budc 4-1 cta vi du 4, metyl-2-(p-
tosyl)axetat duoc st dung thay vi metyl xyclopentan carboxylat.

1H NMR(500 MHz, CDCls): 8,16(s, 1H), 8,00(s, 1H), 7,77-7,76(d, 1H),
7,54-7,53(d, 1H), 7,32-7,06(m, 10H), 6,98(s, 1H), 6,50(s, 1H), 6,43(d, 1H), 6,31-
6,27(m, 1H), 5,7-5,68(d, 1H), 4,14-4,10(s, 2H), 3,89-3,84(s, 2H), 2,29(s, 3H)

Vi du 9: Diéu ché N-(3-(4-benzyl-6-((5-(1-p-tolyl)ethyl)-1H-pyrazol-3-
yl)amino)pyridin-2-yl)phenyl)acrylamit

HN
N \\
LS
HN N\ N/Lv

Hop chét néu o tiéu dé nay (3,5 mg, 35,8%) duoc thu theo cach tuong tu
nhu trong vi du 4, ngoai tru rang trong budc 4-1 cua vi du 4, metyl 2-(p-
tolyl)propanoat dugc st dung thay vi metyl xyclopentan carboxylat.

1H NMR(500 MHz, CDCls): 7,97(s, 1H), 7,86-7,84(d, 1H), 7,58-7,56(d,
1H), 7,37-7,09(m, 10H), 7,03(s, 1H), 6,58(s, 1H), 6,45-6,42(d, 1H), 6,33-6,31(m,
1H), 5,75-5,73(d, 1H), 5,70(s, 1H), 4,12-4,07(q, 1H), 3,90(s, 2H), 2,30(s, 3H),
1,62-1,60(d, 3H)

34/115



47682

Vi du 10: Diéu ché N-(3-(4-benzyl-6-((5-phenetyl-1H-pyrazol-3-
yl)amino)pyridin-2-yl)phenyl)acrylamit

Hop chit néu & tiéu dé nay (5,2 mg, hiéu suat: 31,8%) dugc thu theo cach
twong tu nhu trong vi du 4, ngoai tru réng trong budc 4-1 cua vi du 4, metyl-3-
phenylpropanoat dugc st dung thay vi metyl xyclopentan carboxylat.

1H NMR(500 MHz, CDClz): 8,20(s, 1H), 8,06(s, 1H), 7,73-7,72(d, 1H),
7,54-7,52(d, 1H), 7,44(d, 1H), 7,31-7,13(m, 10H), 6,97(s, 1H), 6,54(s, 1H), 6,42-
6,38(d, 1H), 6,31-6,25(m,1H), 5,75(s, 1H), 5,69-5,67(d, 1H), 3,84(s, 1H), 2,93-
2,89(m, 4H)

Vi du 11: Didu ché N-(3-(6-(1H-pyrazol-3-yl)amino)-4-benzylpyridin-2-

i

N
QWi
HN N\ NJJ\%
| H
S

Hop chét néu & tiéu dé nay (3,8 mg, hi¢u suét 45,0%) dugc thu theo cach

yl)phenyl)acrylamit

twong ty nhu trong vi du 2, ngoai trir rang trong budc 2-2 cla vi du 2, t-butyl 3-

amino-1H-pyrazol-1-carboxylat dugc st dung thay vi t-butyl 3-amino-5-metyl-
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1H-pyrazol-1-carboxylat.

1H NMR(500 MHz, MeOD): 8,13(s, 1H), 8,07(d, 1H), 7,80(d, 1H), 7,69(t,
1H), 7,68(d, 1H), 7,31-7,16(m, 7H), 6,40-6,34(m, 2H), 6,1(m, 1H), 5,71-5,69(d,
1H)

Vi du 12: Diéu ché N-(3-(6-(5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)acrylamit
Bude 12-1: Diéu ché 2-clo-6-(3-nitrophenyl)pyridin

ci N
I

~ N02
o

Hop chét néu & tiéu dé nay (1,6 g, hiéu suat: 45,7%) duoc thu theo cach
tuong tu nhu trong budc 2-1 cta vi du 2, ngoai tru réng 2,6-diclopyridin dugc st

dung trong budc 2-1 cta vi du 2.

Budc 12-2: Diéu ché N-(3-(6-(5-metyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)acrylamit

Hop chét néu & tiéu dé nay (3,8 mg, hiéu suét: 35,7%) dugc thu theo cach
tuong tu trong cac budc tur 2-2 dén 2-5 ctia vi du 2, ngoai trir rang trong budc 2-2
cta vi du 2, hop chét trung gian thu dugc trong budce 12-1 dugce st dung thay vi
hop chét trung gian thu dugc trong budc 2-1.

1H NMR(500 MHz, DMSO): 8,34(s, 1H), 7,72-7,70(d, 1H), 7,65-7,59(m,
2H), 7,43-7,40(t, 1H), 7,22-7,20(d, 1H), 6,89-6,88(d, 1H), 6,50-6,37(m, 2H),
5,79(s, 1H), 5,77(d, 1H), 2,27(s, 3H)
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Vi du 13: Diéu ché N-(3-(6-((5-xyclopentyl-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)acrylamit

HN N, N
H

Hop chét néu & tiéu dé nay (5,7 mg, hi¢u suét: 42,5%) dugc thu theo cach
twong tw nhu trong trong cac budc tir 2-2 dén 2-5 cua vi du 2, ngoai trir rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu dugc trong budce 12-1 va hop
chit trung gian thu dugc trong bude 4-3 duoc s dung thay vi hop chét trung
gian thu dugc trong budc 2-1 va hop chét trung gian thu dugc trong budc 1-3,
mot cach tuong Gng.

1H NMR(500 MHz, DMSO): 8,44(s, 1H), 7,70-7,68(d, 1H), 7,60-7,57(m,
2H), 7,41-7,38(t, 1H), 7,15-7,14(d, 1H), 7,09(d, 1H), 6,48-6,42(m, 2H), 6,28-
6,25(d, 1H), 5,77-5,74(d, 1H), 3,03-3,00(m, 1H), 2,0-1,96(m, 2H), 1,69-1,67(m,
2H), 1,62-1,58(m, 4H)

Vi du 14: Didu ché N-(3-(6-(5-phenyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit

1 N

Hop chit néu & tiéu dé nay (4,9 mg, hiéu suét: 39,7%) dugc thu theo cach
twong tw nhu trong trong cac budc tur 2-2 dén 2-5 ctia vi du 2, ngoai trir rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu dugc trong budc 12-1 va t-
butyl 3-amino-5-phenyl-1H-pyrazol-1-carboxylat (duoc didu ché bang cach st
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dung metyl benzoat thay cho 3-xyclopentyl-3-oxopropanenitril trong budc 4-1)
dugc st dung thay vi hop chét trung gian thu duoc trong budc 2-1 va hop chét
trung gian thu dugc trong budc 1-3, mot cach twong ng.

1H NMR(500 MHz, DMSO): 12,6(s, 1H), 10,29(s, 1H), 9,41(s, 1H), 8,58(s,
1H), 7,77-7,09(m, 12H), 6,51-6,46(m, 1H), 6,31-6,30(d, 1H), 6,27(d, 1H)

Vi du 15: Biéu ché N-(3-(6-(1H-pyrazol-3-ylamino)pyridin-2-

yl)phenyl)acrylamit
HN
N
0
HN N PN
| H

Hop chit néu & tiéu dé nay (5,7 mg, hiéu sult: 42,5%) duge thu theo cach
twong tu nhu trong trong cic bude tur 2-2 dén 2-5 cta vi du 2, ngoai trur rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu dugc trong budc 12-1 va t-
butyl t-butyl 3-amino-1H-pyrazol-1-carboxylat dwoc st dung thay vi hop chét
trung gian thu dugc trong budc 2-1 va hop chét trung gian thu duoc trong budc
1-3, mdt cach tuong ung.

1H NMR(500 MHz, MeOD): 8,27(s, 1H), 7,75-7,74(d, 1H), 7,71-7,70(d,
1H), 7,65-7,62(t, 1H), 7,51(d, 1H), 7,44-7,41(t, 1H), 7,2(d, 1H), 6,9(d, 1H), 6,50-
6,37(m, 3H), 5,8-5,77(d, 1H)

Vi du 16: Diéu ché N-(3-(4-metyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit
Budc 16-1: Diéu ché 2-clo-4-metyl-6-(3-nitrophenyl)pyridin

Cl N

/

NO,

Hop chét néu ¢ tiéu dé nay (280,0 mg, hiéu suét: 42,8%) dugc thu theo cach
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twong ty nhu trong bude 2-1 cua vi du 2, ngoai trur rang trong budc 2-1 cta vi du
2, 2,6-diclo-4-metyl-pyridin duoc sir dung thay vi hop chét trung gian thu dugc

trong buoc 1-1,

Budgc 16-2: Pidu ché N-(3-(4-metyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit

Hop chét néu & tiéu d& nay (6,7 mg, hiéu suat 48,7%) dugc thu theo cach
twong tw nhu trong cac budc tu 2-2 dén 2-5 cta vi du 2, ngoai trir rang trong
bude 2-2 ctia vi du 2, hop chit trung gian thu duoc trong budc 16-1 duge su
dung thay vi hop chét trung gian thu dugc trong budc 2-1.

1H NMR(500 MHz, MeOD): 8,3(s, 1H), 7,70-7,69(d, 1H), 7,65-7,63(d,
1H), 7,42-7,39(t, 1H), 7,07(s, 1H), 6,73(s, 1H), 6,50-6,37(m, 2H), 6,1(s, 1H),
5,79-5,77(d, 1H), 2,32(s, 3H), 2,26(s, 3H)

Vi du 17: Diéu ché N-(3-(6-(5-metyl-1H-pyrazol-3-yl)amino)-4-
(triflometyl)pyridin-2-yl)phenyl)acrylamit
Budc 17-1: Diéu ché 2-clo-6-(3-nitrophenyl)-4-(triflometyl)pyridin

N NO,

CF4
Hop chét néu & tiéu dé nay (358,0 mg, hiéu suat: 41,8%) dugc thu theo cach
twong tw nhu trong budce 2-1 cua vi du 2, ngoai trir rang trong budc 2-1 cua vi du
2, 2,6-diclo-4-(triflometyl)pyridin duoc sit dung thay vi hop chét trung gian thu

dugc trong budce 1-1.
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Budc 17-2: Diu ché N-(3-(6-(5-metyl-1H-pyrazol-3-yl)amino)-4-
(triflometyl)pyridin-2-yl)phenyl)acrylamit

HN
N )
o)
HN N\ N /U\y
| H
~
CF,

Hop chit néu & tiéu d& nay (4,9 mg, hiéu suat: 42,8%) dugc thu theo cach
twong tu nhu trong trong cac budc tr 2-2 dén 2-5 cta vi du 2, ngoai trix rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu duoc trong bude 17-1 duoc
st dung thay vi hop chét trung gian thu dugc trong bude 2-1.

1H NMR(500 MHz, DMSO): 11,9(s, 1H), 10,29(s, 1H), 9,47(s, 1H), 8,55(s,
1H), 7,79-7,78(d, 1H), 7,66-7,64(d, 1H), 7,50(s, 1H), 7,46-7,43(t, 1H), 7,37(s,
1H), 6,49-6,43(m, 1H), 6,35(s, 1H), 6,30-6,27(d, 1H), 5,78-5,76(d, 1H), 2,35(s,
3H)

Vi du 18: Diéu ché N-(3-(4-metyl-6-(pyridin-2-ylamino)pyridin-2-
®
N~

0
HN. N N Jk‘
» H |

Hop chét néu ¢ tiéu dé nay (7,8 mg, hidu suit: 39,2%) duogc thu theo cach

yl)phenyl)acrylamit

twong ty nhu trong trong cac budc tir 2-2 dén 2-5 cua vi du 2, ngoai trir rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu dugc trong budc 16-1 va
pyridin-2-amin dugc st dung thay vi hop chét trung gian thu dugc trong budc 2-
1 va hop chét trung gian thu dugc trong budc 1-3, mot cach twong ng.

|H NMR(500 MHz, CDCL): 8,26-8,25(m, 1H), 8,04(s, 1H), 7,71-7,59(m,
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4H), 7,37-7,34(t, 1H), 7,17(s, 1H), 7,09(s, 1H), 6,83-6,81(t, 1H), 6,45-6,42(d,
1H), 6,32-6,30(m, 1H), 5,72-5,70(d, 1H), 2,30(s, 3H)

Vi du 19: Piéu ché N-(3-(4-((3,3-dimetylbutan-2-yl)amino)metyl)-6-(5-metyl-
1H-pyrazol-3-yl)amino)pyridin-2-yl)phenyl)acrylamit
Budc 19-1: Diéu ché 2,6-diclo-N-(3,3-dimetylbutan-2-yl)isonicotinamit

Cl N Cl

/,

Axit 2,6-dicloisonicotinic (1,0 g, 1 dwong luong) dugc hoa tan trong
dimetylformamit (10,0 mL), va sau d6 1,1'-cacbonyldiimidazol (1,0 g, 1,2 duang
luong) duoc bd sung vao d6. Hon hop duoc khudy ¢ nhiét do trong phong
(25~30°C) trong thoi gian 1 gid dudi khi nito, va sau do 3,3-dimetylbutan-2-
amin (632,6 mg, 1,2 eg) dugc bd sung vao va duogc khuéy ¢ cung nhiét d¢ trong
thoi gian 2 gio dé hoan thanh phan Gng. Etyl axetat (20,0 mL) va nudce (20,0 mL)
dwoc bd sung vao dé chiét, va 16p chita nude duoc chiét lai ba 1in bang etyl
axetat (20,0 mL). Lép etyl axetat dugc lam kho trén natri sulfat khan va sau do
duoc ¢6 dudi &p sudt giam. Cin tao thanh dugce tinh ché bang phuong phép sdc
ky c6t (etyl axetat: hexan = 1:5) dé tao ra hop chét néu & tidu dé nay (1,3 g, hidu

suét: 94,0%).

Budc 19-2: Bidu ché N-((2,6-diclopyridin-4-yl)metyl)-3,3-dimetylbutan-2-amin
Cl N Cl

~

1

/

HN

\i/‘\

Hop chét trung gian (1,0 g, 1 dwong lwong) thu duoc trong bude 19-1 duogc
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hoa tan trong diclometan (10,0 mL) va sau d6 1am mat dén 0~10°C dudi khi nito.
1M boran-tetrahydrofuran (10,9 mL, 3,0 duong lugng) duoc bd sung tir tlr ting
giot vao. Hon hop dugce khudy & nhiét @ trong phong trong thoi gian 12 git dé
hoan thanh phan ung. Sau khi dung dich phan ng dugc lam mat dén 0~10°C,
dung dich axit clohydric trong nudc 6N (12,1 mL, 20,0 duong luong) duoc bd
sung tlr tr ting giot vao, va sau do duoc khudy & cting nhiét do trong thoi gian 1
gi&. Sau khi diéu chinh do pH dén 9~12 bing cach sir dung dung dich natri
hydroxit trong nuwdc 10N, hdn hop dugc chiét hai lan bang diclometan. Lép
diclometan dugc tach, duoc lam kho trén natri sulfat khan, va sau d6 dugc ¢
dudi 4p sudt giam. Cin tao thanh duoc tinh ché bang phwong phap sdc ky cot
(etyl axetat: hexan = 1:1) dé tao ra hop chat néu & tiéu dé nay (0,76 g, hiéu sudt:
80,0%).

Budc 19-3: Didu ché N-((2-clo-6-(3-nitrophenyl)pyridin-4-yl)metyl)-3,3-

dimetylbutan-2-amin
~ NOZ

HN

\}/K

Hop chét trung gian (700,0 mg, 1 duwong lugng) thu dugc trong budc 19-2
dugc hoa tan trong 1,4-dioxan (7,0 mL) va tetrakis(triphenylphosphin)paladi
(300,0 mg, 0,1 dwong lugng), axit 3-nitrophenylboronic (447,4 mg, 1 duong
lugng), natri cacbonat (1,1 g, 4 duong lugng) duge bd sung tudn ty. Hon hop
duoc hoi luu lai trong thoi gian 12 gio dé hoan thanh phan tng. Dung dich phan
{mg dugc lam mat dén nhiét do 30°C hodc thap hon, va sau d6 dugc chiét voi
nude (15,0 mL) va etyl axetat (15,0 mL). Lop etyl axetat dugc tach, duge lam
khd trén natri sulfat khan, va sau d6 dugc co dudi ap suét giam. Can tao thanh

duoc tinh ché bang phwong phap sdc ky cot (etyl axetat: hexan = 1: 3) dé tao ra
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hop chét néu & tiéu dé nay (504,4 mg, hiéu sut: 54,1%).

Budc 19-4: Pidu ché t-butyl 3-((4-(((3,3-dimetylbutan-2-yl)amino)metyl)-6-(3-
nitrophenyl)pyridin-2-yl)amino)-5-metyl-1H-pyrazol-1 -carboxylat

Boc,
N

HN._ N

i ~ NOZ

y

HN

T

Sau khi hop chét trung gian (0,5 g, 1 dwong lwong) thu duoc trong bude 19-
3 dwoc hoa tan trong 1,4-dioxan (5,0 mL), tris(dibenzylidenaxeton)dipaladi(0)
(263,3 mg, 0,2 duong luong), Xantphos (249,4 mg, 0,3 duong luong), t-butyl 3-
amino-5-metyl-1H-pyrazol-1-carboxylat (283,4 mg, 1,0 dwong luong), ma la hop
chét trung gian thu dugc trong budc 1-3 ‘cﬁa vi du 1, va natri cacbonat (456,9 mg,
3,0 duwong luong) dugc bd sung tuan tu, va hon hop duge khuéy dudi nhiét do
hdi Iuu trong 4 gio d& hoan thanh phan tmg. Sau khi lam mat dén 30°C hodc thap
hon, nude (10,0 mL) va etyl axetat (10,0 mL) duge bd sung vao, va cac 16p duge
tach. Lop etyl axetat dugc lam kho trén natri sulfat khan va sau d6 dugc c6 dudi
ap suat giam. Cdn tao thanh dugc tinh ché bang phuong phap sac ky cot (etyl
axetat: hexan = 1:1) dé tao ra hop chét néu & tiéu dé nay (438,2 mg, hiéu suét:

60,0%).

Bu6c 19-5: Didu ché t-butyl 3-((6-(3-aminophenyl)-4-(((3,3-dimetylbutan-2-
yl)amino)metyl)pyridin-2-yl)amino)-5-metyl-1 H-pyrazol-1-carboxylat
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Boc,
N

~ NH2

Sau khi hop chit trung gian (400,0 mg, 1 dwong lugng) thu dugc trong
budc 19-4 duge hoa tan trong metanol (4,0 mL) va diclometan (4,0 mL), 10%
paladi/cacbon (20,0 mg) duoc bd sung vao va hdn hop duoc khudy trong thoi
gian 2 gidr & nhiét do trong phong bing cach sir dung binh cu khi hydro dé hoan
thanh phan ang. Hon hop phan tmg duoc loc qua xelit va dugc rira bang metanol
(4,0 mL) va diclometan (4,0 mL), va dugc ¢d. Cén tao thanh duoc tinh ché béng
phuong phap sac ky cot (etyl axetat: hexan = 1: 1) dé tao ra hop chit néu & tidu

& nay (263,7 mg, hiéu suat: 70,0%).

Budc 19-6: Diéu ché t-butyl 3-((6-(3-acrylamidophenyl)-4-(((3,3-dimetylbutan-
2-yl)amino)metyl)pyridin-2-yl)amino-1H-pyrazol-1-carboxylat

HN

Hop chét trung gian (200 mg, 1 duong lwong) thu dugc trong bude 19-5
duoc hoa tan trong diclometan (2,0 mL) va sau d6 lam mat dén 0~10°C.
Diisopropylamin (80,1 uL, 1,1 dwong lugng) dugc bd sung tir tir ting giot vao
do, va sau do acryloyl clorua (34,0 uL, 1,0 duong luong) duoc bd sung tu tu tung
giot vao. Hon hop duoc khudy ¢ 0~5°C trong thoi gian 1 gio dé hoan thanh phan
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ung. Sau khi bd sung nudce (2,0 mL), cac 16p duoc tach, va 16p diclometan dugc
lam kho trén natri sulfat khan, va sau d6 dugc c6 dudi ap suét giam. Can tao
thanh duoc tinh ché bang phuong phap sdc ky cot (etyl axetat: hexan=1:1) dé tao
ra hop chit néu & tidu d& nay (151,4 mg, hiéu suat: 68,0%).

Budc 19-7: Pidu ché N-(3-(4-((3,3-dimetylbutan-2-ylamino)metyl)-6-(5-metyl-
1H-pyrazol-3-ylamino)pyridin-2-yl)phenyl)acrylamit

HN
N'5
0
HN IN\ A
-

>

HN

\[A

Hop chét néu o tiéu dé nay (92,9 mg, hiéu suit: 54,0%) duoc thu theo cach
twong tu nhu trong Budc 1-7 cta vi du 1, ngoai trir rang trong budc 1-7 cua vi du
1, hop chit trung gian thu dugc trong budc 19-6 duge sit dung thay vi hop chit
trung gian thu dugc trong budc 1-6.

1H NMR(500 MHz, DMSO) 8,13(s, 1H), 8,07(d, 1H), 7,69-7,68(m, 2H),
7,19(s, 1H), 6,48(m, 1H), 6,25(s, 1H), 6,09(d, 1H), 5,74(d, 1H), 4,60(s, 2H),
2,43(m, 1H), 2,30(s, 3H), 1,06(d, 3H), 0,89(s, 9H)

Vi du 20: Diéu ché 2-(3-acrylamidophenyl)-N-(3,3-dimetylbutan-2-y1)-6-(5-
metyl-1H-pyrazol-3-ylamino)isonicotinamit
Bude 20-1: Didu ché 2-clo-N-(3,3-dimetylbutan-2-y1)-6-(3-

nitrophenyl)nicotinamit
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~ N02

Hop chit néu & tidu dé nay (450,0 mg, hiéu suét: 35,8%) dugc thu theo cach
tuwong tw nhu trong budc 19-3 cua vi du 19, ngoai trir rang trong budc 19-3 cta vi
du 19, hop chét trung gian thu dugc trong bude 19-1 dugce st dung thay vi hop
chét trung gian thu dugc trong budc 19-2.

Budc 20-2: Didu ché 2-(3-acrylamidophenyl)-N-(3,3-dimetylbutan-2-yl)-6-(5-

metyl-1H-pyrazol-3-ylamino)isonicotin amit

HN
N'é
o
HN._ N N/LH
| H o

Hop chit néu & tiéu dé nay (8,0 mg, hiéu suit 45,5%) duoc thu theo cach
twong tu nhu trong cac budc tur 19-4 dén 19-7 cua vi du 19, ngoai trir rang trong
budc 19-4 ciia vi du 19, hop chét trung gian thu duogc trong bude 20-1 duge si
dung thay vi hop chét trung gian thu duoc trong bude 19-3.

1H NMR(500 MHz, DMSO) 8,10(s, 1H), 8,07(d, 1H), 7,69-7,68(m, 2H),
6,92(s, 1H), 6,68(s, 1H), 6,48(m, 1H), 6,29(s, 1H), 6,09(d, 1H), 5,74(d, 1H),
6,40(m, 1H), 2,30(s, 3H), 1,26(d, 3H), 0,89(s, 9H)

Vi du 21: Diéu ché 2-(3-acrylamidophenyl)-N,N-dimetyl-6-((5-metyl-1H-

pyrazol-3-yl)amino)isonicotinamit
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Hop chét trung gian duoc diéu ché theo cach twong tu trong budc 19-1 cta
vi du 19, ngoai trir rang dimetylamin dugc st dung thay vi 3,3-dimetylbutan-2-
amin. Hop chét néu & tiéu dé nay (5,9 mg, hi€u suit: 57,4%) dugc thu theo cach
twong tu nhu trong cac bude tr 19-3 dén 19-7 ctia vi du 19, ngoai trir rang trong
budc 19-3 cia vi du 19, hop chét trung gian néu trén dugc sir dung thay vi hop
chét trung gian thu dugc trong budc 19-2.

1H NMR(500 MHz, CDCls): 7,9(s, 1H), 7,8(d, 1H), 7,6(d, 1H), 7,4(t, 1H),
7,1(s, 1H), 6,4(d, 1H), 6,5(d, 1H), 6,3(m, 1H), 5,8(s, 1H), 5,76(d, 1H), 3,1(s, 3H),
3,0(s, 3H), 2,3(s, 3H)

Vi du 22: Didu ché N-(3-(6-((5-metyl-1H-pyrazol-3-yl)amino)-4-

(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

Budc 22-1: Diéu ché (2,6-diclopyridin-4-yl)(morpholino)methanon
Cl N Cl

~

~

N TSo

O

Axit 2,6-dicloisonicotinic (1,0 g, 1 duong luong) dugc hoa tan trong
dimetylformamit (10,0 mL), va sau dé 1,1-cacbonyldiimidazol (1,0 g, 1,2 duong
luong) dugc bd sung vao d6. Sau khi khudy trong thoi gian 1 gid ¢ nhiét d6 trong
phong (25~30°C) dudi khi nito, morpholin (541,0 ul, 1,2 duong lugng) duoc bd
sung vao va hon hop dugce khudy & cung nhiét do trong thoi gian 2 gid dé hoan
thanh phan ung. Etyl axetat (20,0 mL) va nudc (20,0 mL) dugc bd sung vao dé
chiét, va 16p chita nude dugc chiét lai ba 1an bang etyl axetat (20,0 mL). Lép etyl
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axetat duoc 1am kho trén natri sulfat khan va sau do dwoc ¢d dudi ap sudt giam.
Can tao thanh duoc tinh ché bang phuong phap sdc ky cot (etyl axetat: hexan =
1:5) dé tao ra hop chét néu & tiéu dé nay (1,3 g, hiéu sult: 93,0%).

Budc 22-2: Diéu ché 4-((2,6-diclopyridin-4-yl)metyl)morpholin
Cl N Cl

~

=

N

O

Hop chét trung gian (1,0 g, 1 duong lwong) thu dugc trong budce 22-1 dugc

hoa tan trong diclometan (10,0 mL) va sau d6 lam mat dén 0~10°C dudi khi nito.
1M boran-tetrahydrofuran (11,5 mL, 3,0 dwong luong) dugc bd sung tir tir tiing
giot vao d6. Hon hop duoc khudy & nhiét 6 trong phong trong thoi gian 12 gio
dé hoan thanh phan tng. Sau khi dung dich phan g dugc lam mat dén 0~10°C,
dung dich axit clohydric trong nuwée 6N (25,6 mL, 20,0 duong lugng) dugc bd
sung tir tir ting giot vao, va sau do dugc khudy & cung nhiét d6 trong thoi gian 1
gid. Sau khi didu chinh d6 pH dén 9~12 bang cach dung dich natri hydroxit trong
nude 10N, hdn hop duogc chiét hai 1an béng diclometan. Lép diclometan dugc
tach, duoc 1am kho trén natri sulfat khan, va sau do duoc ¢ dudi ap sut giam.
Can tao thanh dugc tinh ché bang phuong phép sdc ky cot (etyl axetat: hexan = 1:
1) dé tao ra hop chét néu ¢ tiéu dé nay (0,81 g, hiéu suat: 90,0%).

Budc 22-3: Diéu ché 4-((2-clo-6-(3-nitrophenyl)pyridin-4-yl)metyl)morpholin

Cl N

l ~ NOZ

~

&

Hop chét trung gian (0,7 g, 1 duong luong) thu duge trong budc 22-2 duogc
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hoa tan trong 1,4-dioxan (7,0 mL) va tetrakis(triphenylphosphin)paladi (327,3
mg, 0,1 duong lugng), axit 3-nitrophenyl boronic (472,4 mg, 1 duong lugng),
natri cacbonat (1,2 g, 4 duong luong) dugc bd sung tuin ty. Hon hop duoc hoi
lwu lai trong 12 gio @é hoan thanh phén ing. Dung dich phan ng duoc lam mat
dén nhidt d6 30°C hodc thép hon, va sau d6 duoc chiét véi nude (15,0 mL) va
etyl axetat (15,0 mL). L6p etyl axetat duge tich, duoc lam kho trén natri sulfat
khan, va sau d6 dugc co6 dudi ap suit giam. Can tao thanh duoc tinh ché béng
phuong phap sac ky cot (etyl axetat: hexan = 1:1) dé tao ra hop chat néu & tiéu e

ndy (486,45 mg, hiéu suat: 51,5%).

Budc 22-4: Diéu ché t-butyl 5-metyl-3-((4-(morpholinometyl)-6-(3-
nitrophenyl)pyridin-2-yl)amino-1H-pyrazol-1-carboxylat

~ N02

Sau khi hop chat trung gian (400,0 mg, 1 duong luong) thu dugc trong
budc 22-3 duoc hoa tan  trong 1,4-dioxan (4,0 mL),
tris(dibenzylidenaxeton)dipaladi(0) (219,5 mg, 0,2 duong luong), Xantphos
(277,7 mg, 0,4 duong luong), t-butyl 3-amino-5-metyl-1H-pyrazol-1-carboxylat
(236,3 mg, 1,0 duong luong), ma la hop chét trung gian thu duoc trong bude 1-3
ctia vi du 1, va natri cacbonat (381,6 mg, 3,0 duong luong) duoc bd sung tuén tu,
va hdn hop duoc khudy dudi nhiét do hdi luu trong 4 gid dé hoan thanh phin
{mg. Sau khi 1am mat dén nhiét 6 30°C hodc thap hon, nudc (4,0 mL) v etyl
axetat (4,0 mL) dugc bb sung vao, va sau d6 cac 16p duoc tach. Lop etyl axetat
duoc 1am kho trén natri sulfat khan va sau do dugc c6 dudi ap sut giam. Can tao

thanh duoc tinh ché bang phuong phép sac ky cot (etyl axetat: hexan = 5:1) dé
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tao ra hop chét néu & tidu dé nay (326,4 mg, hiéu suat: 55,0%).

Budc 22-5: Didu ché t-butyl 3-((6-(3-aminophenyl)-4-(morpholinometyl)pyridin-
2-yl)amino)-5-metyl-1H-pyrazol-1-carboxylat

Boc,
N

HN N
l ~ NH2
~
K\N
O

Sau khi hop chit trung gian (100,0 mg, 1 duong lugng) thu duoc trong
budc 22-4 duoc hoa tan trong metanol (1,0 mL) va diclometan (1,0 mL), 10%
paladi/cacbon (20,0 mg) duoc bd sung vao do, va hdn hop duoc khudy ¢ nhiét o
trong phong trong thoi gian 2 gio bang cach str dung binh cau khi hydro dé hoan
thanh phan tng. Hon hop duoc loc qua xelit va dugc rira bang metanol (1,0 mL)
va diclometan (1,0 mL) va duge ¢d. Can tao thanh duogc tinh ché béng phuong
phép sic ky cot (etyl axetat: hexan=1:1) dé tao ra hop chit néu & tidu dé nay

(65,0 mg, hidu suat: 70,0%).

Budc 22-6: Diéu ché N-(3-(6-((5-metyl-1H-pyrazol-3-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

HN
N j
O
HN N\ N/LH
| H |
2

N

0]

Hop chét néu & tiéu dé nay (6,9 mg, hiéu suit: 68,1%) dugc thu theo cach

twong tu nhu trong cac budce 2-4 va 2-5 clia vi du 2, ngoai trir rang trong budc 2-
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4 cua vi du 2, hop chét trung gian thu dugc trong budce 22-5 dugce st dung thay vi
hop chét trung gian thu dugc trong buéc 2-3.

1H NMR(500 MHz, CDCls): 8,1(s, 1H), 7,79-7,78(d, 1H), 7,63-7,62(d,
1H), 7,39-7,36(t, 1H), 7,18(s, 1H), 6,89(s, 1H), 6,46-6,43(d, 1H), 6,36-6,32(m,
1H), 5,85(s, 1H), 5,77-5,74(d, 1H), 3,72-3,71(t, 4H), 3,44(s, 2H), 2,45(t, 4H),
2,28(s, 3H)

Vi du 23: Diéu ché N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-phenylpyridin-2-
yl)phenyl)acrylamit

Hop chit néu & tidu d& nay (3,2 mg, hiéu suit: 51,2%) dugc thu theo cach
tuong tu nhu trong vi du 2, ngoai trir rang trong budc 2-1 cia vi du 2, 2,6-diclo-
4-phenylpyridin dugc st dung thay vi hop chét trung gian thu duoc trong budce 1-
1.

1H NMR(500 MHz, MeOD): 8,41(s, 1H), 7,81(d, 1H), 7,73(s, 1H), 7,71(t,
1H), 7,65(d, 1H), 7,49-7,42(m, 5H), 7,17(s, 1H), 6,50-6,38(m, 2H), 6,41(s, 1H),
5,79-5,77(d, 1H), 2,29(s, 3H)

Vi du 24: Pidu ché N-(3-(6-(5-etyl-1H-pyrazol-3-ylamino)-4-metylpyridin-2-
yl)phenyl)acrylamit
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HN
N&

HN_ _N JH
S N
!/ H |

Hop chit néu & tiéu dé nay (3,3 mg, hiéu suat: 65,7%) dugc thu theo cich
tuong tu nhu trong trong cic budc tur 2-2 dén 2-5 cua vi du 2, ngoai trir rang
trong budc 2-2 cua vi du 2, hop chét trung gian thu duge trong budc 16-1 va t-
butyl 3-amino-5-etyl-1H-pyrazol-1-carboxylat dugc st dung thay vi hop chit
trung gian thu duge trong budc 2-1 va t-butyl 3-amino-5-metyl-1H-pyrazol-1-
carboxylat, mdt cach twong ung.

1H NMR(500 MHz, CDCl3): 8,38(s, 1H), 7,80-7,79(d, 1H), 7,57-5,71(d,
1H), 7,45-7,42(t, 1H), 7,18(s, 1H), 6,95(s, 1H), 6,60(s, 1H), 6,48-6,45(d, 1H),
6,31-6,29(m, 1H), 5,80-5,78(d, 1H), 2,71-2,69(q, 2H), 2,36(s, 3H), 1,3-1,38(t,
1H)

Vi du 25: Piéu ché N-(3-(6-((5-xyclopropyl-1H-pyrazol-3-yl)amino)-4-
metylpyridin-2-yl)phenyl)acrylamit

Hop chét néu & tiéu dé nay (5,2 mg, hiéu sult: 52,8%) dugc thu theo cach
twong ty nhu trong cac budc tu 2-2 dén 2-5 ctia vi du 2, ngoai trir rang trong
budc 2-2 ctia vi du 2, hop chét trung gian thu duge trong budc 16-1 va t-butyl 3-
amino-5-xyclopropyl-1H-pyrazol-1-carboxylat dwoc sit dung thay vi hop chit
trung gian thu dugc trong budc 2-1 va t-butyl 3-amino-5-metyl-1H-pyrazol-1-

carboxylat, mdt cach twong ung.
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1H NMR(500 MHz, MeOD): 8,27(s, 1H), 7,70(d, 1H), 7,69(d, 1H), 7,08(t,
IH), 6,71(s, 1H), 6,49-6,38(m, 2H), 5,80-5,78(d, 1H), 2,33(s, 3H), 1,89-
1,88(m,11H), 0,92(m, 2H), 0,73(m, 2H)

Vi du 26: Didu ché N-(3-(4-metyl-6-((5-metylthiazol-2-yl)amino)pyridin-2-

yl)phenyl)acrylamit
Budc 26-1: Diéu ché 5-metyl-N-(4-metyl-6-(3-nitrophenyl)pyridin-2-yl)thiazol-

=

2-amin

N\\]/S
HN N
1 ~ N02
-

Hop chét trung gian (500,0 mg, 1 duong lugng) thu duogc trong budc 16-1
dugc hoa tan trong 1,4-dioxan (5,0 mL), va sau d6 paladi axetat (45,1 mg, 0,1
duong luong) va Xantphos (231,4 mg, 0,2 duong lugng) duge bb sung vao do. 5-
Metylthiazol-2-amin (228,3 mg, 1 duong lugng) va xeri cacbonat (1,9 g, 3 duong
luong) dugc bd sung vao d6, va hon hop dugc phan ung trong 16 phdn tng vi
song & nhiét d6 150°C trong 30 phit. Etyl axetat (10,0 mL) va nu6e (10,0 mL)
duge bd sung vao, va sau do chét ran tao thanh dugc loc dé tao ra hop chit néu &

tiéu dé nay (424,9 mg, hiéu suat: 65,4%).

Budc 26-2: Didu ché N-(6-(3-aminophenyl)-4-metylpyridin-2-yl)-5-metylthiazol-

2-amin

N~ S

HN N

/,

NO,

Hop chét trung gian (427,0 mg, 1 dwong lugng) thu dugc trong bude 26-1
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dwoc hoa tan trong dung dich axit clohydric trong nuéc 6N (1,1 mL, 5 duong
luong). Nude (4,0 mL), metanol (4,0 mL) va diclometan (4,0 mL) duoc bd sung
vao va sau d6 10% paladi/cacbon (400,0 mg) dugc bd sung vao, va hon hop dugce
khudy & 30~50°C trong thoi gian 12 gio bang cach st dyng binh cau khi hydro
@8 hoan thanh phan tmg. Hon hop phan tng duoc loc qua xelit va dugc rira bang
metanol (4,0 mL) va diclometan (4,0 mL), va sau do duoc ¢o. Sau khi diéu chinh
d6 pH dén 9~12 bang céch st dung dung dich natri hydroxit 12N, etyl axetat (2,0
mL) duoc bd sung vao, va chét ran duoc loc dé tao ra hop chét néu & tiéu dé nay

(293,2 mg, hiéu suit: 75,2%).

Buéc 26-3: Didu ché N-(3-(4-metyl-6-((5-metylthiazol-2-yl)amino)pyridin-2-

yl)phenyl)acrylamit
NS
Y o)
HN N\ N
i H |
~

Hop chit trung gian (290,0 mg, 1 dwong lugng) thu dugc trong budc 26-2
duoc bd sung vao tetrahydrofuran (3,0 mL) va nudc (0,6 mL). Natri bicacbonat
(246,5 mg, 3,0 duong luong) dugc bd sung vao d6 va sau do lam mat dén
0~10°C. Acryloyl clorua (79,5 uL, 1,0 duong luong) duoc bd sung tur tir ting
giot vao. Hon hop dugce khudy ¢ 0~10°C trong thoi gian 1 gio dé hoan thanh
phan ang. Nuée (6,0 mL) va diclometan (6,0 mL) duoc bd sung vao va céc 16p
duoc tach. Lop diclometan dugc 1am kho trén natri sulfat khan va sau d6 duoc co
dud6i ap suét giam. Etyl axetat (1,5 mL) duoc b sung vao va chét ran dugce loc dé
tao ra hop chit néu & tidu d& nay (180,0 mg, hiéu suat: 52,5%).

1H NMR(500 MHz, CDCls): 8,45(s, 1H), 7,95-7,93(d, 1H), 7,48-7,45(m,
2H), 7,17(s, 1H), 7,06(s, 1H), 6,58(s, 1H), 6,50-6,46(d, 1H), 6,30(m, 1H), 5,80-
5,78(d, 1H)
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Vi du 27: Diéu ché N-(3-(6-((5-xyclopropyl-1H-pyrazol-3-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

N

O

Hop chéat néu & tiéu dé nay (3,8 mg, hiéu suit 50,5%) duoc thu theo cach
twong tu nhu trong vi du 22, ngoai trur rang trong budc 22-4 cua vi du 22, t-butyl
3-amino-5-xyclopropyl-1H-pyrazol-1-carboxylat dwgc sir dung thay vi t-butyl 3-
amino-5-metyl-1H-pyrazol-1-carboxylat.

1H NMR(500 MHz, MeOD): 8,30(s, 1H), 7,73-7,71(d, 1H), 7,67-7,66(d,
1H), 7,44-7,41(t, 1H), 7,25(s, 1H), 6,90(s, 1H), 6,47-6,38(m, 2H), 5,80-5,78(d,
1H), 3,72(t, 4H), 3,53(s; 2H), 2,53(t, 4H), 2,17(q, 1H), 0,94-0,88(m, 4H)

Vi du 28: Diéu ché N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-
(morpholin-4-cacbonyl)pyridin-2-yl)phenyl)acrylamit

Budc 28-1: Diéu ché (2-clo-6-(3-nitrophenyl)pyridin-4-
yl)(morpholino)methanon

Cl N
I

~ N02
2

NSo

O

Hop chét néu ¢ tiéu dé nay (105,0 mg, hiéu suit 35,0%) duoc thu theo cach
tuong tu nhu trong budc 22-3 cua vi du 22, hop chét trung gian thu duoc trong
budc 22-1 duoc st dung thay vi hop chét trung gian thu duoc trong budc 22-2.
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Budc 28-2: Pidu ché N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-
(morpholin-4-cacbonyl)pyridin-2-yl)phenyl)acrylamit

HN
N
o
HN N "
I H o
2
I/\N o
o)

Hop chit néu & tiéu dé nay (15,2 mg, hidu suat 40,0%) duoc thu theo cch
twong tu nhu trong cac budce tir 22-4 dén 22-6 cua vi du 22, ngoai trur rang trong
budc 22-4 ctia vi du 22, hop chét trung gian thu dugc trong bude 28-1 dwoc st
dung thay vi hgp chét trung gian thu dugc trong budc 22-3.

1H NMR(500 MHz, MeOD): 8,39(s, 1H), 7,77-7,75(d, 1H), 7,64-7,62(d,
1H), 7,44-7,41(t, 1H), 7,19(s, 1H), 6,96(s, 1H), 6,46-6,41(m, 2H), 6,10(s, 1H),
5,79-5,77(d, 1H), 3,89-3,87(t, 4H), 3,76(m, 2H), 3,64(m, 2H), 1,91-1,90(m, 1H),
0,96-0,92(m, 2H), 0,76-0,73(m, 2H)

Vi du 29: Diéu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit

Budc 29-1: Didu ché (2-((5-metylthiazol-2-yl)amino)-6-(3-nitrophenyl)pyridin-
4-yl) morpholino)methanon

~ NOZ
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Hop chét trung gian (200,0 mg, 1 duong lugng) thu dugc trong budc 28-1
dugc hoa tan trong 1,4-dioxan (2,0 mL), va sau d6 paladi axetat (12,9 mg, 0,1
duong luwong) va Xantphos (66,5 mg, 0,2 duong luwong) duge bd sung vio dé. 5-
Metylthiazol-2-amin (37,7 mg, 1 dwong luong) va xeri cacbonat (562,0 g, 3
duong lugng) dugc bd sung vao d6, va hdn hgp dugce phan tng trong 10 phan tng
vi séng & 150°C trong 30 phut. Etyl axetat (4,0 mL) va nuée (4,0 mL) dugc bd
sung vao va sau do chit rén tao thanh duoc loc dé tao ra hop chét néu ¢ tidu dé

nay (134,6 mg, hiéu suét: 55,0%).

Budc 29-2: Didu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit

Hop chét néu & tiéu dé nay (59,8 mg, hiéu suét: 60%) dugc thu theo cach
tuong tu nhu trong cic bude 26-2 va 26-3 clia vi du 26, ngoai trir rang trong
budc 26-2 cta vi du 26, hop chét trung gian thu dugc trong budc 29-2 duge si
dung thay vi hop chét trung gian thu duge trong bude 26-1.

1H NMR(500 MHz, MeOD): 8,74(s, 1H), 7,97-7,96(d, 1H), 7,56-7,55(d,
1H), 7,50-7,47(t, 1H), 7,40(s, 1H), 7,02(s, 1H), 6,92(s, 1H), 6,51-6,39(m, 2H)
5,81-5,78(d, 1H), 3,79(m, 4H), 3,60(m , 2H), 3,50(m, 2H), 2,43(s, 3H)

Vi du 30: Pidu ché N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin—2-yl)phenyl)acrylamit

Budc 30-1: Pidu ché 5-metyl-N-(4- (morpholinometyl)-6-(3-nitrophenyl)pyridin-
2-yl)thiazol-2-amin
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NO,

Hop chét trung gian (200,0 mg, 1 duong lugng) thu dugc trong bude 22-3
dugc hoa tan trong 1,4-dioxan (2,0 mL), va sau d6 paladi axetat (13,5 mg, 0,1
duong lugng) va Xantphos (69,4 mg, 0,2 dwong lugng) dugc bd sung vao d6. 5-
Metylthiazol-2-amin (68,5 mg, 1 dwong luong) va xeri cacbonat (586,5 g, 3
duong lugng) duge bd sung vao d6, va sau d6 hdn hgp dugc phan (mg trong 16
phan Gng vi séng & 150°C trong 30 phut. Etyl axetat (4,0 mL) va nude (4,0 mL)
dugc bd sung vao, va chét rin tao thanh dugc loc dé tao ra hop chét néu & tidu dé

nay (123,4 mg, hiéu suét: 50,0%).

Bude 30-2: Didu ché N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

=

Ni:sS
Y

HN.

Hop chét néu & tiéu d& nay (55,5 mg, hiéu suét 60,2%) dugc thu theo cach
tuong tu nhu trong cic bude 26-2 va 26-3 cla vi du 26, ngoai trir ring trong
buéc 26-2 ctia vi du 26, hop chit trung gian thu dugc trong bude 30-1 duge sir
dung thay vi hop chét trung gian thu dugc trong bude 26-1.

1H NMR(500 MHz, MeOD): 8,34(s, 1H), 7,74-7,73(d, 1H), 7,65(d, 1H),
7,4(t, 1H), 7,25(s, 1H), 6,90(s, 1H), 6,48-6,41(m, 2H), 6,35(s, 1H), 5,80-5,77(d,
1H), 3,54(s, 2H), 2,52(m, 4H), 2,28(s, 3H), 1,64-1,62(m, 4H), 1,49(m, 2H)
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Vi du 31: Piéu ché N-(3-(6-((5-metyl-1H-pyrazol-3-yl)amino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit

HN
NQ/
O
HN N\ N)H
l H |

=

NTTo

o)

Hop chét néu & tiéu dé nay (15,5 mg, hiéu suét: 45,0%) dugc thu theo cach
twong tw nhu trong vi du 28, ngoai trir réng trong vi du 28, t-butyl 3-amino-5-
metyl-1H-pyrazol-1-carboxylat dwoc st dung thay vi t-butyl 3-amino-5-
xyclopropyl-1H-pyrazol-1-carboxylat.

1H NMR(500 MHz, MeOD): 8,44(s, 1H), 7,78-7,76(d, 1H), 7,63-7,61(d,
1H), 7,44-7,41(t, 1H), 7,19(s, 1H), 6,97(s, 1H), 6,5-6,37(m, 2H), 6,26(d, 1H),
3,80(m, 4H), 3,65(m, 2H), 3,55(m, 2H), 2,29(s, 3H)

Vi du 32: Diéu ché N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(piperidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit

HN
N }/
O
HN N, . ,U\l
I H |
@i
Hop chét néu & ticu dé nay (15,0 mg, hiéu suét: 50,0%) duoc thu theo cach
twong ty nhu trong vi du 22, ngoai trur réng trong budc 22-1 cua vi du 22,

piperidin dugc st dung thay vi morpholin.

1H NMR(500 MHz, MeOD): 8,44(s, 1H), 7,78-7,76(d, 1H), 7,63-7,61(d,
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1H), 7,44-7,41(t, 1H), 7,19(s, 1H), 6,97(s, 1H), 6,50-6,37(m, 2H), 6,37(s, 1H),
5.79-5,77(d, 1H), 3,80(m, 4H), 3,65(m, 2H), 3,45(m, 2H), 3,27(s, 3H)

Vi du 33: Diéu ché 2-((6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-
yl)amino)—N-(2—010-6-metylphenyl)thiazol-5-carboxamit

O
F‘%NH ;

N& S

Y E
HN. N JH
S N
P Ho |
&
¢!

Hop chét néu ¢ tiéu dé nay (12,0 mg, hiéu suit: 45,0%) duoc thu theo cach
twong tw nhu trong vi du 30, ngoai trir rang trong budc 30-1 cua vi du 30, 2-
amino-N-(2-clo-6-metylphenyl)thiazol-5-carboxamit dwgc su dung thay vi 5-
metylthiazol-2-amin. _

1H NMR(500 MHz, MeOD): 8,84(s, 1H), 8,19(s, 1H), 7,88-7,87(d, 1H),
7,57(s, 1H), 7,55(d, 1H), 7,48-7,45(t, 1H), 7,35-7,34(d, 1H), 7,26-7,21(m, 2H),
7,07(s, 1H), 6,32(m, 1H), 6,03-6,00(d, 1H), 5,48-5,45(d, 1H), 3,75-3,73(m, 4H),
3,26(s, 2H), 2,54(m, 4H), 2,32(s, 3H)

Vi du 34: Diéu ché N-(3-(4-((2,6-dimetylmorpholino)metyl)-6-(5-metylthiazol-2-
yl)amino)pyridin-2-yl)phenyl)acrylamit

Budc 34-1: Diu ché 4-((2,6-diclopyridin-4-yl)metyl)-2,6-dimetylmorpholin
Cli N Cl
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Hop chét néu & tiéu d& nay (429,7 mg, hi¢u suat: 90,0%) dugc thu theo cach
twong ty nhu trong cac budc 22-1 va 22-2 cla vi du 22, ngoai trx rang trong

budc 22-1 cua vi du 22, dimetylmorpholin dugc st dung thay vi morpholin.

Budc 34-2: Diéu ché 4-((2-clo-6-(3-nitrophenyl)pyridin-4-yl)metyl)-2,6-
dimetylmorpholin

~ N02

Hop chét néu & tiéu dé nay (131,5 mg, higu suat: 25,0%) dugc thu theo cach
tuong tw nhu trong budc 22-3 cua vi duy 22, ngoai true rang trong budc 22-3 cla vi
du 22, hop chét trung gian thu dugc trong budc 34-1 duoc st dung thay vi hop
chét trung gian thu dugc trong bude 22-2.

Bué6c 34-3: Diéu ché N-(3-(4-((2,6-dimetylmorpholino)metyl)-6-(5-metylthiazol-
2-yl)amino)pyridin-2-yl)phenyl)acrylamit

N~ S

Hop chét néu & tiu dé nay (10,0 mg, hiéu suit: 40,0%) duoc thu theo cach
twong tu nhu trong vi du 30, ngoai trur rﬁng trong budc 30-1 cua vi du 30, 4-((2-
clo-6-(3-nitrophenyl)pyridin-4-yl)metyl)-2,6-dimetylmorpholin - dugc sﬁ dung
thay vi hop chit trung gian thu dwgc trong bude 22-3.
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1H NMR(500 MHz, CDCL): 8,49(s, 1H), 7,97-7,96(d, 1H), 7,58(d, 1H),
7.50-7.47(t, 1H), 7,32(s, 1H), 7,09(s, 1H), 6,82(s, 1H), 6,50-6,47(d, 1H), 6,33-
6,27(m, 1H), 5,82-5,20(d, 1H), 3,75-3,74(s, 2H), 2,73-2,71(d, 2H), 2,44(s, 3H),
1,83-1,79(t, 2H), 1,16(s, 3H), 1,14(s, 3H)

Vi du 35: Diéu ché N-(3-(4-(dimetylamino)-6-((5-metylthiazol-2-
yl)amino)pyridin-2-yl)phenyl)acrylamit
Budc 35-1: Diéu ché 2-clo-N,N-dimetyl-6-(3-nitrophenyl)pyridin-4-amin

~ N02

N

DA

Hop chét néu & tiéu dé nay (131,5 mg, hiéu suat: 28,0%) dugc thu theo cach
twong tu nhu trong budce 22-3 cla vi du 22, ngoai tr rang trong budc 22-3 cla vi
du 22, 2,6-diclo-N,N-dimetylpyridin-4-amin duoc sir dung thay vi hop chét trung
gian thu dugc trong budc 22-2.

Budc 35-2: Diéu ché N-(3-(4-(dimetylamino)-6-((5-metylthiazol-2-
yl)amino)pyridin-2-yl)phenyl)acrylamit
N :_ S
Y 0

HN_ _N )J\\
Q N
| H |

- N ~
Hop chét néu & tiéu dé nay (8,5 mg, hiéu suét: 50,0%) dugc thu theo cach
tuong ty nhu trong vi du 30, ngoai trur rang trong budc 30-1 cua vi du 30, hop
chit trung gian thu dugc trong budc 35-1 duge st dung thay vi hop chét trung
gian thu dugc trong bude 22-3.
1H NMR(500 MHz, CDCls): 8,26(s, 1H), 7,85(d, 2H), 7,45(m, 2H), 7,05(s,
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1H), 6,70(s, 1H), 6,48-6,44(d, 1H), 6,33(s, 1H), 6,31-6,29(m, 1H), 5,80-5,78(d,
1), 3,09(s, 6H), 2,35(s, 3H)

Vi du 36: Diéu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-morpholinopyridin-
2-yl)phenyl)acrylamit
Budc 36-1: Diéu ché 4-(2-clo-6-(3-nitrophenyl)pyridin-4-yl)morpholin

Clu_N
I

~ NOZ
~

9
o}
Hop chét néu & tiéu dé nay (210,0 mg, hiéu sut: 28,0%) dugc thu theo cach
twong tw nhu trong budc 22-3 cua vi du 22, ngoai tru rang trong budc 22-3 cua vi
du 22, 4-(2,6-diclopyridin-4-yl)morpholin duoc st dung thay vi hop chét trung

gian thu dugc trong budc 22-2.
Budc 36-2: Diéu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-morpholinopyridin-

—(

N& S

\l/ o)

HN__N
| NJ]
N
L

Hop chét néu & tiéu dé nay (10,5 mg, hi¢u suit: 45,0%) dugc thu theo cach

2-yl)phenyl)acrylamit

twong ty nhu trong vi du 30, ngoai trur rang trong budc 30-1 cta vi du 30, hop
chét trung gian thu dugc trong budc 36-1 duge sir dung thay vi hop chét trung
gian thu duoc trong budc 22-3.

1H NMR(500 MHz, MeOD): 8,46(s, 1H), 7,86-7,85(d, 1H), 7,61-7,59(d,
1H), 7,44-7,41(t, 1H), 7,00(s, 1H), 6,67(s, 1H), 6,50-6,37(m, 2H), 5,79-5,77(d,
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1H), 3,85(m, 4H), 3,50(m, 4H), 3,24(s, 3H)

Vi du 37: Diéu ché N-(3-(4-((4-metylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-

ylamino)pyridin-2-yl)phenyl)acrylamit

Budc 37-1: Diéu ché 1-((2,6-diclopyridin-4-yl)metyl)-4-metylpiperazin
cl.__N__cCl

~N

=
a
_N
Hop chét néu ¢ tiéu dé nay (350,0 mg, hiéu sut: 80,0%) duoc thu theo cach
twong tw nhu trong cic budc 22-1 va 22-2, ngoai tru rang trong budc 22-1 cla vi

du 22, 1-metylpiperazin dugc st dung thay vi morpholin.

Budc 37-2: Didu ché 1-((2-clo-6-(3-nitrophenyl)pyridin-4-yl)metyl)-4-

metylpiperazin

Cl N

/,

NO,

N

_N
Hop chét néu ¢ tidu dé nay (140,6 mg, hiéu suét: 30,0%) duoc thu theo cach
twong tw nhu trong budce 22-3 cua vi du 22, ngoal trie rﬁng trong budc 22-3 cua vi
du 22, hop chit trung gian thu duoc trong budc 37-1 duge st dung thay vi hop

chét trung gian thu dugc trong budc 22-2.

Budc 37-3: Pidu ché N-(3-(4-((4-metylpiperazin-1-yl)metyl)-6-(5-metylthiazol-
2-ylamino)pyridin-2-yl)phenyl)acrylamit
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N\YS .
HN N NJH
» Ho|
N
S

Hop chit néu & tiéu dé nay (15,0 mg, hiéu suat: 45,0%) dugc thu theo cach
twong tu nhu trong vi du 30, ngoai trir rang trong budc 30-1 cua vi du 30, hop
chét trung gian thu dugc trong budc 37-2 dugc sir dung thay vi hop chét trung
gian thu dugc trong budc 22-3.

1H NMR(500 MHz, MeOD): 8,68(s, 1H), 7,95-7,93(d, 1H), 7,55(d, 1H),
7,45(t, 1H), 7,40(s, 1H), 6,99(s, 1H), 6,90(s, 1H), 6,52-6,47(m, 2H), 5,80(d, 1H),
3,58(s, 2H), 2,6(m, 8H), 2,41(s, 3H), 2,35(s, 3H)

Vi du 38: Diéu ché (E)-N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)phenyl)but-2-enamit

N
H'é

Hop chét néu ¢ tiéu dé nay (15,0 mg, hi¢u suét: 35,0%) duoc thu theo cach
twong tu nhu trong vi du 2, ngoat true réng trong budc 2-4 cua vi du 2, (E)-but-2-
enoyl clorua dugc st dung thay vi acryloyl clorua.

1H NMR(500 MHz, MeOD): 8,22(s, 1H), 7,65-7,62(m, 2H), 7,40-7,37(t,
1H), 7,31-7,26(m, 5H), 7,22-7,19(t, 1H), 7,08(s, 1H), 6,97-6,93(m, 1H), 6,69(s,
1H), 6,16(d, 1H), 3,95(s, 2H), 2,25(s, 3H), 1,94-1,91(d, 3H)
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Vi du 39: Didu ché N-(3-(6-(5-metyl-1,3,4-thiadiazol-2-ylamino)-4-

(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

Budc 39-1: Diéu ché (2,6-diclopyridin-4-yl)(morpholino)methanon
Cl _N__CI

~N

~

N0

O

Sau khi 1,1'-cacbonyldiimidazol (5,0 g, 1,2 duong lugng) duoc hoa tan
trong dimetylformamit (30,0 mL), axit 2,6-dicloisonicotinic (5,0 g, 1,0 duong
lwong) duge bd sung vao do va hdn hop duoc khudy & nhiét dd trong phong
trong thoi gian 1 gid. Morpholin (2,7 mL, 1,2 duong luong) duoc bd sung vao
d6, va hén hop dugc khudy & nhiét d6 trong phong trong thoi gian 2 gio. Nude
duoc bd sung vao va hdn hop dugc chiét bang etyl axetat. Lop hitu co di duoc
tach duoc 1am kho trén natri sulfat khan va sau do duwoc c6 dudi ap suét giam.
Cian tao thanh dugc tao huyén phu dic voi diclometan va dugc loc dé tao ra hop

chit néu & tiéu dé nay (chét rin mau tring, 5,5 g, hiéu suat: 81%).

Bude 39-2: Didu ché 4-((2,6-diclopyridin-4-yl)metyl)morpholin
Cl N Cl

~

l

>
N
(@]

Hop chét trung gian (5,5 g, 1,0 duong lugng) thu dugc trong budc 39-1
dwoc hoa tan trong diclometan (60,0 mL), va sau d6 dung dich boran
tetrahydrofuran 0,9 M (87,0 mL, 3,7 duong lugng) duoc ) sung vao do. Hén
hop duoc khuéy & nhiét do trong phong trong thoi gian 72 gio. Nudce duge bd
sung vao va hon hop dugc chiét bang diclometan. L&p hitu co di dugc tach duoc
lam khd trén natri sulfat khan va sau d6 dugc cd dudi ap suit giam. Cin tao

thanh duoc tinh ché bang phuong phap sdc ky cot (etyl axetat: hexan=1:1) dé tao
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ra hop chét néu ¢ tiéu dé nay (chét rin mau trang, 3,4 g, hiéu suét: 66%).

Budc 39-3: Didu ché N-(6-clo-4- (morpholinometyl)pyridin-2-yl)-5-metyl-1,3,4-

N=(
NYS

HN_ _N_ _CI

~N

N

O

thiadiazol-2-amin

Sau khi hop chét trung gian (100,0 mg, 1,0 dwong luong) thu dugc trong
budc 39-2 duoc hoa tan trong 1,4-dioxan (10,0 mL), natri cacbonat (127,2 mg,
3.0 dwong luong), tris(dibenzylidenaxeton)dipaladi(0) (73,3 mg, 0,2 duong
luong), Xantphos (92,6 mg, 0,4 duong lugng) va 5-metyl-1,3,4-thiadiazol-2-amin
(46,6 mg, 1,0 dwong lugng) duge bd sung tuan ty. Hon hop dugce khudy & 140°C
trong thoi gian 12 gio. Nudc duoc bd sung vao va hon hop dugce chiét bang
diclometan. L6p hitu co dd duge tich duge lam kho trén natri sulfat khan va sau
d6 duoc ¢d dudi 4p sudt giam. Can tao thanh dugc tao huyén phu dic trong
diclometan va sau d6 duoc loc d& tao ra hop chét néu & tiéu d@ nay (chit ran mau

tring, 24,1 mg, hidu suat: 19%).

Budc 39-4: Didu ché axit (3-acrylamidophenyl)boronic

o H |
B N
HO
o)

Sau khi axit (3-aminophenyl)boronic (10,0 g, 1,0 dwong luong) dugc hoa
tan trong diclometan (80,0 mL), diisopropyletylamin (11,2 mL, 1,0 dwong luong)
va acryloyl clorua (5,24 mL, 10 duong luong) duoc bd sung tudn ty & nhiét do
0~5°C. Hon hop duge khudy & 0~5°C trong thoi gian 1 gid. Nude duge bo sung
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vao va hon hop duoc chiét bﬁmg diclometan. Lép hitu co dd dugc tach dugc lam
khd trén natri sulfat khan va sau d6 dugc c6 dudi ap suit giam. Cin tao thanh
duoc tinh ché bang phuong phap sdc ky cot (Diclometan: metanol = 10: 1) dé tao

ra hop chét néu ¢ tiéu dé nay (chét rin mau vang, 5,0 g, hiéu suat: 41%).

Budc 39-5: Didu ché N-(3-(6-(5-metyl-1,3,4-thiadiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

n=(
N\\rs o

HN N
| ﬁ)ﬁ
N
O
Sau khi hop chét trung gian (20,0 mg, 1,0 dwong luong) thu duoc trong

budc 39-3 duoc hoa tan trong 1,4-dioxan (3,0 mL), hop chét trung gian thu dugc
trong bude 39-4 (11,7 mg, 1,0 duong luong), natri cacbonat (25,4 mg, 4,0 duong
lwong), nudc (1,0 mL) va tetrakis(triphenylphosphin)paladi(0) (6,9 mg, 0,1
duong luong) duoc bd sung tudn tw. Hon hop dugce khudy ¢ 140°C trong thoi
gian 12 gio. Nudc dugc bd sung vao va hdn hop dugce chiét bang diclometan.
Lép hitu co dd duoc tach dugc lam kho trén natri sulfat khan va sau do6 duoc co
dudi ap sudt giam. Cin tao thanh dugc tinh ché bang phwong phip sic ky cot
(etyl axetat: hexan=4:1) dé tao ra hop chét néu o tidu dé nay (chat ran mau vang,
3,3 mg, hi¢u suét: 13%).
1H NMR(500 MHz, MeOD): 8,78(s, 1H), 7,85(d, 1H), 7,50-7,43(m, 3H), 7,01(s,
1H), 6,51(m, 1H), 6,42(m, 1H), 5,80(d, 1H), 3,73(m, 4H), 3,60(s, 2H), 2,70(s,
3H), 2,50(m, 4H)
Vi du 40: Diéu ché N-(3-(6-((5-metylisoxazol-3-ylamino)-4-
(morpholino)metyl)pyridin-2-yl)phenyl)acrylamit
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(N

o)

Hop chét néu & tiéu dé nay (8,6 mg, hi¢u suét: 27%) duoc thu theo cach
twong tu nhu trong vi du 39, ngoai tru réng trong budc 39-3 cua vi du 39, 5-
metylisoxazol-3-amin duoc sir dung thay vi 5 -metyl-1,3,4-thiadiazol-2-amin.

1H NMR (500 MHz, MeOD): 8,28(s, 1H), 7,81(d, 1H), 7,68(m, 2H), 7,51(t,
1H), 7,34(s, 1H), 6,46(m, 1H), 6,37(d, 1H), 5,79(d, 1H), 3,73(m, 4H), 3,65(s,
2H), 2,54(m, 4H), 2,26(s, 3H)

Vi du 41: Diéu ché N-(3-(6-((5-metyl-1,3,4-oxadiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

N::(
N~ O

\( o}

HN N NJH
l/ H |

(\N

o

Hop chét néu & tiéu d& nay (16,0 mg, hiéu suat: 21%) duge thu theo cach
twong ty nhu trong vi du 39, ngoai trur réng trong budc 39-3 cua vi du 39, 5-
metyl-1,3,4-oxadiazol-2-amin duogc st dung thay vi 5-metyl-1,3,4-thiadiazol-2-
amin.

1H NMR(500 MHz, MeOD): 8,40(s, 1H), 7,82(d, 1H), 7,78(m, 1H), 7,53(d,
1H), 7,43(s, 1H), 7,36(t, 1H), 6,43(m, 1H), 6,38(d, 1H), 5,79(d, 1H), 3,73(m,
4H), 3,62(s, 2H), 2,53(m, 4H), 2,49(s, 3H)
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Vi du 42: Diéu ché N-(6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-

ylh)xyclopropancarboxamit

N

o)

Hop chit néu ¢ tiéu dé nay (22,1 mg, hidu suit: 20%) dugc thu theo cach
twong tw nhu trong vi du 39, ngoai tru rang trong budc 39-3 cia vi du 39,
xyclopropancarboxamit dugc sit dung thay vi 5-metyl-1,3,4-thiadiazol-2-amin.

1H NMR(500 MHz, MeOD): 8,41(s, 1H), 8,05(s, 1H), 7,81(d, 1H), 7,59(m,
2H), 7,42(t, 1H), 6,46(m, 1H), 6,38(d, 1H), 5,79(d, 1H), 3,72(m, 4H), 3,59(s,
2H), 2,51(m, 4H), 1,92(m, 1H), 1,00(m, 2H), 0,92(m, 2H)

Vi du 43: Diéu ché N-(3-(4-((4-(2-hydroxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit

NYS .
HN_ _N )H
Q N
» H |
N
9

Hop chét néu & tiéu dé nay (10,0 mg, hi€u suit: 50,0%) duoc thu theo cach
tuong tu nhu trong vi du 37, ngoai tru rang trong budc 37-1 cua vi du 37, 2-
(pyrerazin-1-yl)ethan-1-ol dwgc str dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, MeOD): 8,67(s, 1H), 7,96-7,94(d, 1H), 7,56-7,55(d,
1H), 7,48-7,45(t, 1H), 7,43(s, 1H), 6,99(s, 1H), 6,92(s, 1H), 6,52-6,39(m, 1H),
5.81-5,79(d, 1H), 4,59(s, 2H), 3,68(t, 2H), 2,6-2,8(m, 8H), 2,42(s, 3H)
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Vi du 44: Diéu ché N-(3-(6-((1,2,4-thiadiazol-5-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

Hop chit néu & tidu dé nay (5,3 mg, hiéu suat: 9%) dugc thu theo cach
twong tw nhu trong vi du 39, ngoai trir rang trong budc 39-3 cta vi du 39, 1,2,4-
thiadiazol-5-amin duoc st dung thay vi 5-metyl-1,3,4-thiadiazol-2-amin.

1H NMR(500 MHz, MeOD): 8,49(s, 1H), 8,23(s, 1H), 7,91(d, 1H), 7,70(d,
1H), 7,51(m, 2H), 7,13(s, 1H), 6,50(m, 1H), 6,42(d, 1H), 5,80(d, 1H), 3,74(m,
4H), 3,64(s, 2H), 2,53(m, 4H)

Vi du 45: Diéu ché N-(3-(4-((4-xyclopropylpiperazin-1-yl)metyl)-6-((5-
metylthiazol-2-yl)amino)pyridin-2-yl)phenyl)acrylamit

=(

N~ US
\( 0
HN N

» EH
(

Hop chit néu & tiéu dé nay (13,0 mg, hi¢u suat: 52,0%) dugc thu theo cach
twong ty nhu trong vi du 37, ngoai tru r?mg trong budc 37-1 cua vi du 37, 1-
xyclopropylpiperazin dugc st dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCls): 8,44(s, 1H), 7,97-7,96(d, 1H), 7,62(d, 1H),
7,50-7,47(t, 1H), 7,29(s, 1H), 7,14(s, 1H), 6,81(s, 1H), 6,50-6,47(d, 1H), 6,33-
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6.27(m, 1H), 5,82-5,80(d, 1H), 3,52(s, 3H), 2,69(m, 4H), 2,50(m, 4H), 2,46(s,
3H), 0,80(m, 1H), 0,45-0,44(m, 2H), 0,41-0,40(m, 2H)

Vi du 46: Didu ché N-(3-(4-(((2S,6R)-2,6-dimetylmorpholino)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit

I

\\( o

HNK;;)Qﬁ}J\”
S,

R

Hop chét néu & tiéu dé nay (12,0 mg, hiéu suat: 45,0%) duoc thu theo cach
twong tu nhu trong vi du 37, ngoai tri rang trong budc 37-1 cua vi du 37,
(28,6R)-2,6-dimetylmorpholin dugc str dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCl3): 8,48(s, 1H), 7,98-7,96(d, 1H), 7,58(d, 1H),
7,50-7,49(t, 1H), 7,32(s, 1H), 7,09(s, 1H), 6,81(s, 1H), 6,50-6,47(d, 1H), 6,30(m,
1H), 5,82-5,80(d, 1H), 3,75-3,72(m, 2H), 3,49(s, 2H), 2,74-2,72(d, 2H), 2,45(s,
3H), 1,83-1,79(t, 2H), 1,16-1,13(d, 6H)

Vi du 47: Didu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-(pyrrolidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit

N« S

\( 0
HN._ N " /UW
w H o |
W
Hop chit néu & tiéu dé nay (18,0 mg, hiéu suét: 40,0%) dugc thu theo cach

twong tw nhu trong vi du 37, ngoai tru rang trong budc 37-1 cta vi du 37,
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pyrolidin dugc sit dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCls): 8,43(s, 1H), 7,96-7,95(d, 1H), 7,49-7,46(m,
2H), 7,38(s, 1H), 7,01(s, 1H), 6,81(s, 1H), 6,49-6,46(d, 1H), 6,3(m, 1H), 5,81-
5,79(d, 1H)

Vi du 48: Didu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-((4-propylpiperazin-
1-yl)metyl)pyridin-2-yl)phenyl)acrylamit

NYS o
HN N )H
S N
l P H |
N
O

Hop chét néu & tiéu dé nay (8,0 mg, hi¢u suét: 35,0%) duoc thu theo cach
twong tw nhu trong vi du 37, ma trong budc 37-1 cta vi du 37, 1-propylpiperazin
duogc sir dung thay vi 1-metylpiperazin. |

1H NMR(500 MHz, CDCl3): 8,43(s, 1H), 7,97-7,95(d, 1H), 7,64-7,62(m,
2H), 7,49-7,45(t, 1H), 7,17(s, 1H), 6,87(s, 1H), 6,50-6,46(d, 1H), 6,35-6,29(,
1H), 5,81-5,78(d, 1H), 2,54(m. 4H), 2,34-2,31(t, 2H), 1,79(4H), 1,54-1,49(m,
4H), 0,91-0,88(t, 3H)

Vi du 49: Diéu ché N-(3-(4-((4-(2-metoxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit
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Hop chét néu & tiéu dé nay (6,8 mg, hiéu sult: 40,0%) dugc thu theo cach
twong tu nhu trong vi du 37, ngoai trir rang trong budc 37-1 cia vi du 37, 1-(2-
metoxyetyl) piperazin dugc st dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCl3): 8,41(s, 1H), 7,96-7,94(d, 1H), 7,76(d, 1H),
7,47-7,43(t, 1H), 7,21(s, 1H), 6,49-6,46(d, 1H), 6,46-6,30(m, 1H), 5,79-5,77(d,
1H), 3,52-3,49(t, 2H), 3,48(s, 1H), 3,34(s, 3H), 2,60-2,59(t, 2H), 2,54(m, 4H),
2,36(s, 3H)

Vi du 50: Didu ché N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-(2,2,2-
trifloetyl)piperazin-1-yl)metyl)pyridin-2-yl)phenyl)acrylamit

CF3

Hop chét néu o tidu dé nay (10,0 mg, hiéu suét: 40,0%) duoc thu theo cach
tuong tu nhu trong vi du 37, ngoai tri rang trong budc 37-1 cua vi du 37, 1-
(2,2,2-trifloetyl)piperazin dugc st dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, DMSO): 8,63(s, 1H), 7,87-7,85(d, 1H), 7,64-7,62(d,
1H), 7,47-7,44(t, 1H), 7,30(s, 1H), 7,03(s, 1H), 6,94(s, 1H), 6,50-6,45(m, 1H),
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6.30-6,26(d, 1H), 5,7-5,73(m, 1H), 3,49(s, 2H), 3,16-3,14(m, 2H), 2,64(m, 4H),
2,42(m, 4H), 2,36(s, 3H)

Vi du 51: Didu ché N-(3-(4-(morpholinometyl)-6-((5-(triflometyl)thiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit

CF;
N\\(S o
HN N )H
N N
| H |
Q)

o
Hop chat néu & tiu dé nay (7,0 mg, hiéu suit: 42,0%) dugc thu theo cach
twong tu nhu trong vi du 30, ngoai tru réng trong budc 30-1 cta vi du 30, 5-
(triflometyl) thiazol-2-amin dwgc su dung thay vi 5 -metylthiazol-2-amin.
1H NMR(500 MHz, MeOD): 8,53(s, 1H), 7,89-7,88(d, 1H), 7,74(s, 1H),
7,58-7,52(d, 1H), 7,50-7,46(t, 1H), 7,42(s, 1H), 6,86(s, 1H), 6,50-6,47(d, 1H),
3,31-3,25(m, 1H), 5,83-5,81(d, 1H), 3,75-3,74(m, 4H), 3,62(s, 2H), 2,50(m, 4H).

Vi du 52: Didu ché N-(4-flo-3-(6-(5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

Budc 52-1: Diéu ché 4-((2-clo-6-(2-flo-5-nitrophenyl)pyridin-4-
yl)metyl)morpholin

Cl N

/

NO,

N

o

Hop chét néu & tidu dé nay (150,0 mg, hiéu suét 25,0%) duoc thu theo cach

tuong tu nhu trong budc 22-3 cua vi du 22, ngoai trur rang trong budc 22-3 cua vi
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du 22, axit (2-flo-5-nitrophenyl)boronic dugc st dung thay vi axit 3-nitrophenyl

boronic.

Buéc 52-2: Piéu ché N-(4-flo-3-(6-(5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin—2-yl)phenyl)acrylamit

(N

O

Hop chét néu & tiéu dé nay (25,0 mg, hiéu suét: 35,0%) duoc thu theo cach
tuong tw nhu trong vi du 30, ngoai trur rang trong budc 30-1 cua vi du 30, hop
chit trung gian thu dugc trong budc 52-1 duge st dung thay vi hop chét trung
gian thu dugc trong budc 22-3.

1H NMR(500 MHz, DMSO): 11,06(s, 1H), 10,29(s, 1H), 8,66-8,64(m, 1H),
7,62-7,61(m, 1H), 7,32-7,28(m, 2H), 7,02(s, 1H), 6,99(s, 1H), 6,48-6,35(m, 1H),
6,29-6,25(d, 1H), 5,77-5,75(d, 1H), 3,59-3,58(m, 4H), 3,49(s, 2H), 2,39(m, 4H),
2,31(s, 3H)

Vi du 53: Diéu ché N-(3-(4-((4-etylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
yl)amino)pyridin-2-yl)phenylacrylamit

N~ S

\( 0

HN_ _N )H
D N
| H |
)
~N

Hop chét néu & tiéu dé nay (7,0 mg, hiéu suat 38,0%) dugc thu theo cach
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twong tw nhu trong vi du 37, ngoai tru réng trong budc 37-1 cua vi du 37, 1-
etylpiperazin dugc su dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCls): 8,45(s, 1H), 7,96-7,95(d, 1H), 7,67(s, 1H),
7,65-7,63(d, 1H), 7,48-7,45(t, 1H), 7,16(s, 1H), 6,90(s, 1H), 6,50-6,46(d, 1H),
6,35-6,30(m, 1H), 5,80-5,78(d, 1H), 3,50(s, 2H), 2,50(m, 8H), 2,39(q, 2H),
2,37(s, 3H), 1,11-1,08(t, 3H)

Vi du 54: Diéu ché N-(3-(4-((4-isopropylpiperazin-1-yl)metyl)-6-(5-
metylthiazol-2-yl)amino)pyridin-2-yl)phenyl)acrylamit

N\\rS o
HN N
N N
| P H)Jm
)

Hop chét néu & tiéu dé nay (15,0 mg, hiéu suat 40,0%) duoc thu theo cach
twong tu nhu trong vi du 37, ngoai trur rang trong budc 37-1 cta vi du 37, 1-
isopropylpiperazin dugc st dung thay vi 1-metylpiperazin.

1H NMR(500 MHz, CDCl3): 8,844(s, 1H), 7,97-7,95(d, 1H), 7,63(d, 1H),
7,50-7,48(m, 2H), 7,31(s, 1H), 7,08(s, 1H), 6,79(s, 1H), 6,50-6,46(d, 1H),
6,31(m, 1H), 5,81-5,79(d, 1H), 3,53(s, 2H), 2,75(m, 1H), 2,59(m, 8H), 2,44(s,
3H), 1,08(s, 3H), 1,06(s, 3H)

Vi du 55: Diéu ché N-(3-(4-((4-metyl-1,4-diazepan-1-yl)metyl)-6-(5-

metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit

Budc 55-1: Diéu ché etyl 2,6-dicloisonicotinat
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Axit 2,6-dicloisonicotinic (5,0 g, 26,0 mmol) dugc hoa tan trong etanol (50
mL), dugc l[am mat dén nhiét d6 0°C, va sau d6 thionyl clorua (78,1 mL, 78,1
mmol, dung dich diclometan 1 M) dugc bd sung tir tr ting giot vao do6. Dung
dich phan ung dugc khudy trong thoi gian 20 gid va duogc co dudi ap suit giam.
Can d3 duogc cd dugc hoa tan trong mot lwgng nho diclometan, va nudc dugc bd
sung tir tir tleng giot vao, va sau do dugc loc dudi ap suit giam dé tao ra hop chit

néu & tieu dé nay (3,5 g, hiéu suat: 61,1%).

Budc 55-2: Diéu ché etyl 2-clo-6-(3-nitrophenyl)isonicotinat

Cl. _N o
~ 2
l ~
00

Hop chét trung gian (500,0 mg, 2,3 mmol) thu dugc trong budc 55-1, xeri
cacbonat (1,1 g, 3,4 mmol), va [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (166,3 mg, 0,02 mmol) dugc hoa
tan trong 1,4-dioxan: H20 (dung dich 6:1, 10 mL), va sau d6 dugc khudy trong
10 phat. Axit 3-nitrophenyl boronic (379,0 mg, 2,3 mmol) duoc bb sung tir tir
timg giot vao dung dich phan rng, va hén hop duoc khudy trong thoi gian 2 gio
& nhiét d6 trong phong. Nude duogc bd sung vao dung dich phan tng, 16p hitu co
dugc tach, dugc xtr Iy bﬁng magie sulfat, duoc loc, va phﬁn loc duoc ¢6 va dugce
tinh ché bang phwong phap sic ky cot (Diclometan: n-hexan=1:10 —
Diclometan: n-hexan=1:5) dé tao ra hop chét néu ¢ tiéu dé nay (292,0 mg, hiéu

suét 41,9%).
Budc 55-3: Didu ché etyl 2-((5-metylthiazol-2-yl)amino)-6-(3-
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nitrophenyl)isonicotinat

S NO,

Hop chét trung gian (140,0 mg, 0,5 mmol) thu dugc trong bude 55-2, paladi
axetat (10,3 mg, 0,05 mmol), xeri cacbonat (446,2 mg, 1,4 mmol), va 4,5-
bis(diphenylphosphino)-9,9-dimetylxanthen (52,8 mg, 0,09 mmol) duoc hoa tan
trong 1,4-dioxan (5 mL) va sau d6 dugc khudy trong thoi gian 10 phut. 2-
Aminothiazol (52,1 mg, 0,5 mmol) duogc bd sung ting giot vao dung dich phan
ting va dugc phan tng trong 10 phan tmg vi song & 150°C trong 30 phat. 5 mL
etyl axetat duogc bd sung ting giot vao hdn hop phan tng, va sau do nudc duoc
bd sung vao, dugc khuéy trong 30 phat, va duoc loc dudi ap suét giam dé tao ra

hop chét néu & tiu dé nay (150 mg, hiéu suit: 88,9%).

Budc 55-4: Didu ché axit 2-((5-metylthiazol-2-yl)amino)-6-(3-

—(

N~ S

Y

HN._N
!

nitrophenyl)isonicotinic

N NO,
—
HO 0]

Hop chét trung gian (360,0 mg, 1,0 mmol) thu dugc trong bude 55-3 dugc
hoa tan trong etanol (3 mL), va sau d6 dung dich natri hydroxit 1M (8 mL) duoc
bd sung tir tir tirng giot vao do. Dung dich phan tmg duoc khudy & 100°C trong
thoi gian 3 gio. Sau khi lam mat dung dich phan ting dén nhiét do trong phong,
nude duoc bd sung ting giot vao va dugce loc dé tao ra hop chit néu ¢ tiéu dé nay

(189 mg, hiéu suat 56,8%).
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Budc 55-5: Didu ché (4-metyl-1,4-diazepane-1-y1)(2-((5-metylthiazol-2-
yl)amino)-6-(3-nitrophenyl)pyridin-4-yl)methanon

Hop chét trung gian (180,0 mg, 0,5 mmol) thu dugc trong budc 55-4, 1-
hydroxybenzothiazol (97,0 mg, 0,6 mmol), va 1-etyl-3-(3-
dimetylaminopropyl)carbodimit hydroclorua (121,3 mg, 0,6 mmol) dugce hoa tan
trong N,N-dimetylformamit (3 mL) va dugc khudy trong 30 phut. 1-
Metylhomopiperazin (68,9 uL, 0,6 mmol) dugc bd sung ting giot vao va dugc
khudy & nhiét do trong phong trong thoi gian 16 gio.

Nuée duge bd sung vao dung dich phan tng, ma dugc chiét véi etyl axetat.
Lép hitu co duge xu ly bang natri sulfat, sau d6 duoc loc va lam khd dé tao ra

hop chit néu & tidu d& nay (180,0 mg, hiéu suét: 75,6%).

Budc 55-6: Didu ché 5-metyl-N-(4-((4-metyl-1,4-diazepin-1-yl)metyl)-6-(3-
nitrophenyl)pyridin-2-yl)thiazol-2-amin

Hop chét trung gian (170,0 mg, 0,4 mmol) thu dugc trong bude 56-5 dugce
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hoa tan trong diclometan (1 mL). Sau khi thay thé bang khi nito, boran (dung
dich tetrahydrofuran 0,9 M, 1,3 mL) duoc bd sung ting giot vao & nhiét do trong
phong. Dung dich phan tmg dugc khudy & 50°C trong thoi gian 16 gid. Dung
dich phan tng dugc lam mat dén 0°C, dung dich axit clohydric trong nudc 4N (2
mL, 7,5 mmol) dugc bd sung tir tir timg giot vao va dugc khudy ¢ nhigt do trong
phong trong thoi gian 1 gio. Dung dich phan Gng duge trung hoa dén @6 pH=12
bang dung dich natri hydroxit 50% trong luong, va duoc chiét bang diclometan.
L6p hitu co duoc xur 1y bang natri sulfat, dugc loc va sau d6 dugc co dé tao ra

hop chét néu & tidu d& nay (120,0 mg, hiéu suét: 72,8%).

Budc 55-7: Diéu ché N-(6-(3-aminophenyl)-4-((4-metyl-1,4-diazepane-1-
yl)metyl)pyridin-2-yl) -5-metylthiazol-2-amin

—(

N& S

Y

HN N
~ NH2

Hop chét trung gian (100,0 mg, 0,2 mmol) thu dugc trong budc 55-6 duoc
hoa tan trong metanol (1 mL), va axit clohydric 1M (dung dich etyl axetat, 5
giot) duoc bd sung tir tir timng giot vao d6, va hdn hop duoc khudy dudi khi hydro
trong thdi gian 15 gid. Dung dich phan tng duoc lam mat dén nhiét do trong
phong, duogc loc qua xelit, va sau do dwugc c6 dudi ap suat giam dé tao ra hop

chét nédu & tiéu d& nay (56,0 mg, hiéu suit: 93,2%).

Budc 55-8: Didu ché N-(3-(4-((4-metyl-1,4-diazepan-1-yl)metyl)-6-(5-
metylthiazol-2-yl)amino)pyridin-2-yl)phenyl)acrylamit
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Hop chit trung gian (56,0 mg, 0,1 mmol) thu dugc trong budc 55-7, natri
bicacbonat (23,0 mg, 0,3 mmol) dugc hoa tan trong tetrahydrofuran: dung dich
dwoc tron nude (2 mL: 0,3 mL), va acryloyl clorua (11,1 puL, 0,1 mmol) duoc bd
sung tir tir timg giot vao do, va sau d6 dung dich phan tmg duoc khudy & nhiét do
trong phong trong thoi gian 1 gio. Nudc duoc bd sung vao dung dich phén tng,
ma duoc chiét bang etyl axetat, va 16p hitu co duge xit 1y bang magie sulfat,
duoc loc, va sau d6 duge cd. Can da duoc cd duoc tinh ché béng phuong phap
sac ky cot (Diclometan: metanol=10:1) dé tao ra hop chit néu & tiéu dé nay (10,0
mg, hi¢u suét: 15,8%).

1H NMR(500 MHz, CDCl3): 10,05(s, 1H), 8,38(s, 1H), 7,83-7,59(m, 2H),
7,40-7,32(t, 1H), 7,02-6,82(m, 3H), 6,55-6,52(m, 2H), 6,43-6,40(m, 1H), 5,71-
5,83(d, 2H), 3,77-3,79(m, 4H), 3,58-3,35(m, 4H), 2,75(s, 2H), 2,60-2,48(m, 2H)
2,40(s, 3H), 2,01(s, 3H).

Vi du 56: Didu ché N-(2-flo-5-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

_/

N<. S F
e
H?\l/ N\ NJ‘J\&
I P H

9

Hop chit néu & tiéu dé nay (12,0 mg, hiéu suit: 35,0%) duoc thu theo cach
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twong tu nhu trong vi du 52, ngoai trur rang trong budc 52-1 cla vi du 52, axit (4-
flo-3-nitrophenyl)boronic dugc st dung thay vi axit (2-flo-5-nitrophenyl)boronic.

1H NMR(500 MHz, CDCls): 9,29(d, 1H), 7,98-7,95(m, 1H), 7,54(s, 1H),
7,46(s, 1H), 7,10(s, 1H), 6,82(s, 1H), 6,52-6,49(d, 1H), 6,37-3,61(m, 1H), 5,86-
5,54(d, 1H), 3,76(m, 4H), 3,52(s, 2H), 2,5(m, 4H), 2,47(s, 3H)

Vi du 57: Diéu ché N-(3-flo-5-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

NS
0
H\N( Ny PN
| H
N
3

Hop chit néu & tiéu dé nay (12,0 mg, hiéu suat 35,0%) dugc thu theo cach
twong ty nhu trong vi du 52, ngoai trur réng trong budc 52-1 cta vi du 52, axit (3-
flo-5-nitrophenyl)boronic duoc st dung thay vi axit (2-flo-5-nitrophenyl)boronic.

1H NMR(500 MHz, CDCls) : 8,15(s, 1H), 7,80(s, 1H), 7,55(s, 1H), 7,53(s,
1H), 7,10(s, 1H), 6,85(s, 1H), 6,51-6,47(d, 1H), 6,32-6,42(m, 1H), 5,84-5,82(d,
1H), 3,74(m, 4H), 3,84(s, 2H), 2,49(m, 4H), 2,44(s, 3H)

Vi du 58: Didu ché N-(2-metyl-5-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenylacrylamit

N& S

Y 0
HN N
| ﬁﬂm
N
oS

Hop chit néu ¢ tiéu dé nay (20,0 mg, hiéu suét: 45,0%) dugc thu theo cach
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twong tw nhu trong vi du 52, ngoai true rang trong budc 52-1 cta vi du 52, axit (4-
metyl-3-nitrophenyl)boronic ~ dwgc st dung thay Vi axit  (2-flo-5-
nitrophenyl)boronic.

1H NMR(500 MHz, CDCls): 7,80(s, 1H), 7,75(s, 1H), 7,55(s, 1H), 7,15(s,
1H), 6,95(s, 1H), 6,90(s, 1H), 6,40(d, 1H), 6,30(m, 1H), 5,8(d, 1H), 3,80(m, 4H),
3,50(s, 2H), 2,49(m, 4H), 2,40(s,3H)

Vi du 59: Diéu ché N-(4-metyl-3-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

_/

NYS o
HN. N JH
S N
| H o
oy
0

Hop chit néu o tiéu dé nay (15,0 mg, hiéu suat: 40,0%) dugc thu theo cach
twong tu nhu trong vi du 52, ngoai trtr rﬁng trong bude 52-1 cua vi du 52, axit (2-
metyl-3-nitrophenyl)boronic ~ dugc st dung thay vi axit (2-flo-5-
nitrophenyl)boronic.

1H NMR(500 MHz, CDCls): 8,80(s, 1H), 7,95(d, 1H), 7,35(d, 1H), 7,30(s,
1H), 7,10(s, 1H), 6,80(s, 1H), 6,50(d, 1H), 6,30-6,40(m, 1H), 5,85(d, 1H), 3,80-
3,90(m, 4H), 3,50(s, 2H), 2,5(m, 4H), 2,4-2,50(s, 3H), 2,30-2,40(s, 3H)

Vi du 60: Didu ché N-(3-(4-((4-axetylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit
Buéc 60-1: Diéu ché tert-butyl 4-(2-((5-metylthiazol-2-yl)amino)-6-(3-

nitrophenyl)isonicotinoyl)piperazin-1-carboxylat
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~ NOZ

Hop chat trung gian (2,8 g, 7,9 mmol) thu dugc trong budc 55-4, 1-
hydroxybenzothiazol (1,4 g, 9,4 mmol), va 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (1,4 g, 9.4 mmol) dugc hoa tan
trong N,N-dimetylformamit (20 mL) va duoc khudy trong 30 phat. Tert-
butylpiperazin-1-carboxylat (1,5 g, 8,3 mmol) duoc bd sung tirng giot vao do va
dwoc khudy & nhiét d§ trong phong trong thoi gian 16 gid. Nudce dugc bd sung
vao dung dich phan ung va dugc chiét bing etyl axetat. Lop hitu co duge xtr ly
bﬁmg natri sulfat, duoc loc va lam kho dé tao ra hop chit néu & tiéu dé nay (3,5 g,

hiéu sut: 83,7%).

Buéc 60-2: Didu ché 1-(4-((2-((5-metylthiazol-2-yl)amino-6-(3-
nitrophenyl)pyridin-4-yl)metyl)piperazin-1-yl)etan-1-on

=(

N« S

Y
HN IN\ xo,
2
(N
HN

Hop chét trung gian (3,4 g, 6,5 mmol) thu dugc trong budc 60-1 dugc hoa
tan trong diclometan (15 mL). Sau khi thay thé bang khi nito, boran (dung dich
tetrahydrofuran 0,9M, 22 mL) dugc bd sung ting giot vao ¢ nhi¢t do trong
phong. Dung dich phan mg dugc khudy & 50°C trong thoi gian 16 gio. Dung
dich phan tung dugc lam mat dén 0°C, dung dich axit clohydric trong nudc 4N
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(32,4 mL, 0,1 mol) duoc bd sung tir tr teng giot vao do va dugc khuéy O nhiét do
trong phong trong thoi gian 1 gid. Dung dich phan tmg dugc trung hoa dén 4o
pH=12 v6i 50% trong luong dung dich natri hydroxit, va duoc chiét béng
diclometan. Lép hiru co dugce xu 1y bing natri sulfat, dugc loc va sau do dugc co

d4 tao ra hop chét néu & tiéu d& nay (1,94 g, hiéu suat :72,8%).

Budc 60-3: Didu ché 1-(4-((2-((5-metylthiazol-2-yl)amino-6-(3-
nitrophenyl)pyridin-4-yl)metyl)piperazin-1-yl)etan- 1-on

(

N~ S

Y

HN N

/,

NO,

Sau khi hop chét trung gian (100,0 mg, 0,2 mmol) thu dugc trong budc 60-
2 dwoc hoa tan trong tetrahydrofuran (1 mL), trietylamin (51,0 uL, 0,4 mmol) va
axetylclorua (17,4 uL, 0,2 mmol) duoc bd sung ting giot tudn tu va hon hop
dugc khudy ¢ nhiét do trong phong trong 30 phut. Hon hop phéan (ng duogc cd
duoi ap sult giam, va sau do duoc tinh ché bang phwong phap sac ky cot (etyl
axetat: metanol=15:1) dé tao ra hop chat néu & tiéu d& nay (59,0 mg, hiéu suét:

55,3%).

Buéc 60-4: Diéu ché 1-(4-((2-(3-aminophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)piperazin-1-yl)etan- 1-on
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~ NH2

Sau khi hop chét trung gian (59,0 mg, 0,1 mmol) thu dugc trong budc 60-3
dwoc hoa tan trong metanol (2 mL), axit clohydric 1M (dung dich etyl axetat, 5
giot) dugc bd sung tir tir ting giot vao do va duogc khudy dudi khi hydro trong
thoi gian 15 gio. Dung dich phan ung dugc lam mat dén nhiét d6 trong phong,
duoc loc qua xelit, va dugce c¢6 dudi ap suit giam dé tao ra hop chét néu & tiéu dé

ndy (50,0 mg, hiéu suat: 90,9%).

Budc 60-5: Didu ché N-(3-(4-((4-axetylpiperazin-1-yl)metyl)-6-((5-metylthiazol-
2-yl)amino)pyridin-2-yl)phenyl)acrylamit
NS
\( 0
HN N H -

Sau khi hop chét trung gian (50,0 mg, 0,1 mmol) thu dugc trong budc 60-4
va natri bicacbonat (20,6 mg, 0,2 mmol) dugc hoa tan trong tetrahydrofuran:
dung dich duoc tron nudc (2 mL: 0,3 mL), acryloyl clorua (10,0 uL, 0,1 mmol)
dugc bd sung timg giot vao do, va sau d6 dung dich phan Gmg dugc khudy & nhiét
d6 trong phong trong thoi gian 1 gio. Nude duge bd sung vao dung dich phin
ung, ma dugc chiét bang etyl axetat, va 16p hitu co duoc xir Iy bang magie sulfat,

duoc loc, va sau do duogc c6. Can da dugc cd duge tinh ché béng phuong phép
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sic ky cot (Diclometan: metanol=10:1) d8 tao ra hop chét néu & ticu dé nay (14,8
mg, hiéu suét: 24,8%).

1H NMR(500 MHz, DMSO-d): 11,05(s, 1H), 10,26(s, 1H), 8,64(s, 1H), 7,87(d,
1H), 7,62(d, 1H), 7,46(t, 1H), 7,33(s, 1H), 7,04(s, 1H), 6,96(s, 1H), 6,50-6,45(m,
1H), 6,28(d, 1H), 5,78-5,74(m, 1H), 3,53(s, 2H), 3,44(brs, 4H), 3,27(s, 3H), 2,41-
2,34(m, 4H), 1,97(s, 3H), MS M/z: 477,33 [m+1].

Vi du 61: Didu ché N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-
propionylpiperazin-1-yl)metyl)pyridin-2-yl)phenyl)acrylamit

Hop chét néu & tiéu dé nay (hiéu suét téng: 5,9%, 3 budc) duge thu theo
cach twong ty nhu trong cac budce tir 60-3 dén 60-5 cua vi du 60, ngoai trir réng
trong buéc 60-3 ctia vi du 60, propionylclorua dugc sir dung thay vi axetylclorua.

1H NMR(500 MHz, DMSO-dg): 11,05(s, 1H), 10,26(s, 1H), 8,65(s, 1H),
7,87(d, 1H), 7,62(d, 1H), 7,48(t, 1H), 7,33(s, 1H), 7,18(s, 1H), 7,04(s, 1H),
6,96(s, 1H), 6,50-6,45(m, 1H), 6,28(d, 1H), 5,78-5,76(m, 1H), 5,32-5,30(m, 2H),
3,44(brs, 4H), 3,28(s, 3H), 2,01-1,96(m, 4H), 0,79-0,9(m, 3H), MS M/z: 491,41
[m+1]

Vi du 62: Diéu ché N-(3-(4-((4-isobutyrylpiperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit
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Hop chét néu & tiéu dé nay (hiéu suét téng: 9,0%, 3 budc) duge thu theo
cach twong tu nhu trong céc bude tir 60-3 dén 60-5 cua vi du 60, ngoai trir ring
trong budc 60-3 cia vi du 60, isobutyrylclorua dugc st dung thay vi
axetylclorua.

1H NMR(500 MHz, DMSO-ds): 11,04(s, 1H), 10,26(s, 1H), 8,64(s, 1H),
7,87(d, 1H), 7,62(d, 1H), 7,46(t, 1H), 7,34(s, 1H), 7,04(s, 1H), 6,96(s, 1H), 6,50-
6,45(m, 1H), 6,28(d, 1H), 5,78-5,74(m, 1H), 3,53-3,50(m, 4H), 2,62(s, 2H),
2,35(s, 3H), 3,30(s, 2H), 1,97-1,99(m, 3H), 0,97-0,96(m, 4H), MS M/z: 505,37

[m+1]

Vi du 63: Didu ché N-(3-(4-((4-(xyclopropancacbonyl)piperazin-1-yl)metyl)-6-
(5-metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit

Hop chit néu & tidu dé nay (hiéu suét téng 12,1%, 3 budc) dugce thu theo
cach tuong tu nhu trong cac bude tir 60-3 dén 60-5 ciia vi du 60, ngoai trir ring

trong budc 60-3 cta vi du 60, xyclopropancacbonyl clorua dugc st dung thay vi
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axetylclorua.

Vi du 64: Diéu ché N-(4-clo-3-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenylacrylamit

NL .S ¢

e o)
HN N \ ,UW
| H |

N

O

Hop chit néu & tiéu dé nay (10,0 mg, hiu suat: 42,0%) duogc thu theo cach
twong tu nhu trong vi du 52, ngoai trir rang trong budc 52-1 cua vi du 52, axit (2-
clo-3-nitrophenyl)boronic ~ dwgc st dung thay vi axit (2-flo-5-
nitrophenyl)boronic.

1H NMR(500 MHz, DMSO): 10,18(s, 1H), 9,22(s, 1H), 8,07(s, 1H),
9,82(d, 1H), 7,71(d, 1H), 7,19(s, 1H), 6,53-6,48(m, 2H), 6,25(s, 1H), 6,09(d,
1H), 5,74(d, 1H), 4,44(s, 2H), 3,57(m, 4H), 2,42(m, 4H), 2,30(s, 3H)

Vi du 65: Didu ché N-metyl-N-(3-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenylacrylamit |

Budc 65-1: Diéu ché t-butyl (3-(6-clo-4-(morpholinometyl)pyridin-2-
yl)phenyl)carbamat

/,

O J<
Cl N H/U\O

(N

O

Hop chét néu 6 tiu dé nay (450,0 mg, hi¢u suét: 35,0%) duogc thu theo cach

tuong tu nhu trong bude 22-3 cia vi du 22, ngoai trir réng trong budc 22-3 cua vi
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du 22, axit 3-((1-t-butoxy)cacbonyl)amino)phenyl)boronic dugc su dung thay vi

axit 3-nitrophenyl boronic.

Budc 65-2: Diéu ché t-butyl (3-(6-((-5-metylthiazol-2-yl)amino)-4-
(morpholinometyl) pyridin-2-yl)phenyl)carbamat

N~ S
o 1k

l N

/

N

o
Hop chét néu & tiéu d& nay (348,8 mg, hiéu suét 60,0%) dugc thu theo cich
twong tu nhu trong vi du 30, ngoai trur rang trong budc 30-1 cua vi du 30, hop
chét trung gian thu dugc trong budc 65-1 duge sir dung thay vi hop chét trung

gian thu duoc trong budc 22-3.

Bude 65-3: Didu ché t-butyl metyl(3-(6- (5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)carbamat

N

@]

Hop chét trung gian (340,0 mg, 1 duong lugng) thu dugc trong budc 65-2
duwoc hoa tan trong tetrahydrofuran (3,4 mL), va sau d6, dudi khi nito, natri
hydrua (56,5 mg, 2 duong luong) dugc bd sung vao va metyl iodua (100,2 mg, 1
duong lugng) duoc bd sung vao. Hon hop duoc khudy & 40~50°C trong thoi gian
12 gi¢ dé hoan thanh phan Gng. Sau khi bd sung etyl axetat (7,0 mL) va nudc
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(7,0 mL), 16p etyl axetat duoc lam kho trén natri sulfat khan va sau d6 dugc cd
dudi ap suédt giam. Cin tao thanh duoc tinh ché bang phuong phap sdc ky cot
(etyl axetat: hexan=1:1) dé tao ra hop chét néu & tiéu dé nay (235,9 mg, hicu
sut: 74,0%).

Budc 65-4: Diéu ché 5-metyl-N-(6-(3-metylamino)phenyl)-4-
(morpholinometyl)pyridin-2-yl) thiazol-2-amin

=(

N~ S

Y

HN._ N

N

O

Hop chét trung gian (200,0 mg, 1 duong lugng) thu dugc trong budc 65-3
duoc hoa tan trong tetrahydrofuran (2,0 mL). Dung dich axit clohydric trong
nude 6N (670,2 uL, 10 duong luong) dugc bd sung vao va sau do hdn hop duoc
khuéy & nhiét do trong phong trong thoi gian 6 gio dé hoan thanh phan tng. Sau
khi didu chinh d6 pH dén 9~12 v6i dung dich natri hydroxit 12N, dung mdi hiru
co dugc cd dé tao ra hop chét néu ¢ tiéu dé nay (95,8 mg, hi¢u suit: 60,0%) dudi

dang chit ran.

Budc 65-5: Diéu ché N-metyl-N-(3-(6-((5-metylthiazol-2-yl)amino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

—

Ny S

Y 0

HN N
| NJ\‘
_ I
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Hop chit trung gian (90,0 mg, 1 duong lugng) thu dwgc trong bude 65-4
duge bd sung vao tetrahydrofuran (1,0 mL) va nude (2,0 mL) dugce bd sung vao.
Natri bicacbonat (57,5 mg, 3 duong lugng) duogc bd sung vao va sau d6 1am mat
dén 0~10°C. Acryloyl clorua (18,5 uL, 1 dwong luong) duoc bd sung tir tir ting
giot vao do, va sau do hdn hop duoc khudy & cung nhiét do trong 30 phut dé
hoan thanh phan @ng. Diclometan (2,0 mL) va nuée (2,0 mL) dwoc bd sung vao
va céc 16p duogc tach. Lop diclometan duge 1am khd trén natri sulfat khan va sau
d6 dugc c6 dudi ap suat giam. Cin tao thanh duoc tinh ché bang phuong phap
sic ky cot (Diclometan: metanol=15:1) dé tao ra hop chat néu & tiéu dé nay (51,3
mg, hiéu sudt: 50,0%).

1H NMR(500 MHz, DMSO): 8,14(s, 1H), 8,13-8,12(d, 1H), 7,61-7,58(t,
1H), 7,44(s, 1H), 7,38-7,36(d, 1H), 7,04(s, 1H), 6,99(s, 1H), 6,18-6,19(m, 2H),
5,60-5,58(d, 1H), 3,6-6,7(m, 4H), 3,50(s, 3H), 2,40(m, 4H), 2,3(s, 3H), 1,21(s,
3H)

Vi du 66: Didu ché N-etyl-N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit

—

N.{ .S

HII/N i
B N)H
_ !
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O

Hop chit néu ¢ tiéu dé nay (18,0 mg, hiéu suit: 65,0%) duoc thu theo cach
twong tw nhu trong vi du 65, ngoat trur rang trong budc 65-3 cla vi du 65, etyl
iodua dugc st dung thay vi metyl iodua.

1H NMR(500 MHz, DMSO): 8,12(s, 1H), 8,11-8,10(d, 1H), 7,62-7,59(t,
1H), 7,44(s, 1H), 7,35-7,33(d, 1H), 7,04(s, 1H), 6,99(s, 1H), 6,19(d, 1H), 6,04(m,
1H), 5,56-5,54(d, 1H), 3,81-3,79(q, 2H), 3,60-3,58(m, 4H), 3,50(s, 2H), 2,40(m,
4H), 2,28(s, 3H), 1,10(t, 3H)
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Vi du 67: Didu ché N-(3-(6-(3-metylureido)-4-(morpholinometyl)pyridin-2-

yl)phenyl)acrylamit
|
O.__NH
Y 0
HN N
} N
oy
o

Hop chét néu & tiéu d& nay (8,0 mg, hiéu suat: 50,0%) dugc thu theo cach
twong tu nhu trong vi du 30, ngoai trur réng trong budc 30-1 cua vi du 30, 1-
metylure dugc st dung thay vi 5-metylthiazol-2-amin.

1H NMR(500 MHz, DMSO): 8,44(s, 1H), 7,63-7,61(d, 1H), 7,59-7,57(d,
1H), 7,44-7,41(t, 1H), 7,34(s, 1H), 7,27(s, 1H), 6,48-6,44(t, 1H), 6,29-6,25(d,
1H), 5,78-5,75(d, 1H), 3,59-3,57(m, 4H), 3,48(s, 2H), 2,79-2,78(m, 4H), 2,38(s,
3H)

Vi du 68: Diéu ché N-(3-(4-(morpholinometyl)-6-propionamidopyridin-2-
yl)phenyl)acrylamit

Hop chit néu & tiéu dé nay (6,0 mg, hiéu sudt: 11%) dugc thu theo cach
twong ty nhu trong vi du 39, ngoai tru réng trong budc 39-3 cua vi du 39,
propionamit dugc st dung thay vi 5-metyl-1,3,4-thiadiazol-2-amin.

1H NMR(500 MHz, MeOD): 8,40(s, 1H), 8,09(s, 1H), 7,80(d, 1H), 7,59(m,
2H), 7,42(t, 1H), 6,47(m, 1H), 6,38(d, 1H), 5,79(d, 1H), 3,72(m, 4H), 3,58(s,
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2H), 2,51-2,43(m, 6H), 1,23(t, 3H)

Vi du 69: Piéu ché 4-((2-(3-acrylamidophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)-N-etylpiperazin-1-carboxamit
Budc 69-1: Diéu ché t-butyl 2-clo-6- (3-nitrophenyl)isonicotinat

S NO,

Sau khi t-butyl 2,6-dicloisonicotinat (15,0 g, 1,0 dwong Iwgng) duoc hoa tan
trong 1,4-dioxan (200,0 mL), axit (3-nitrophenyl)boronic (10,1 g, 1,0 duong
lugng), natri cacbonat (25,6 g, 4,0 duong lwong), nudc (50,0 mL), va
tetrakis(triphenylphosphin)paladi(0) (7,0 g, 0,1 dwong lugng) duoc bd sung tudn
tu. Hon hop dugce phan tmg & 110°C trong thoi gian 8 gio. Nudc dugc bd sung
vao va hdn hop duge chiét béng diclometan. Lop hiru co da dugc tach duoc lam
khd trén natri sulfat khan va sau d6 dugc cd dudi ap sut giam. Cén tao thanh
duoc tao huyén phu dic voi etyl axetat, dugc loc va phén dich loc duoc thu va
duoc ¢d dudi ap suét giam. Can tao thanh dugc tinh ché bang phuong phép sic
ky cot (etyl axetat: hexan=1:4) dé tao ra hop chit néu & tiéu dé nay (chit ran mau

tring, 7,3 g, hiéu suat: 36%).

Budc 69-2: Pidu ché t-butyl 2-((5-metylthiazol-2-yl)amino)-6-(3-nitrophenyl)

isonicotinat
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S NO,

Sau khi hop chét trung gian (1,0 g, 1,0 duong lugng) thu dugc trong budc
69-1 dugc hoa tan trong 1,4-dioxan (10,0 mL), xeri cacbonat (2,9 g, 3,0 duong
luong), paladi axetat (67,4 mg, 0,1 dwong lugng), Xantphos (549,4 mg, 0,2
duong luong), va 5-metylthiazol-2-amin (341,1 mg, 1,0 duong luong) du’gé bd
sung tuin tu. Hon hop dugc phéan ung trong 10 phan tng vi song ¢ 150°C trong
30 phut. Nudc va etyl axetat dugc bd sung vao va sau do duge loc dé tao ra hop

chit néu & tidu d& nay (chat rin mau vang, 768,6 mg, hiéu sult: 62%).

Budc 69-3: Diéu ché axit 2-(3-nitrophenyl)-6-(thiazol-2-ylamino)isonicotinic

N& S

Y

HN N
| S NO,
P
HO™ ~O
Sau khi hop chét trung gian (5,4 g, 1,0 dwong luong) thu dugc trong budc
69-2 dugc hoa tan trong diclometan (100,0 mL), axit trifloaxetic (20,0 mL, 20,0
duong lugng) duoc bd sung ting giot vao va hén hop duge phan tng & nhiét do
trong phong trong thoi gian 6 gi¢. Dung dich natri bicacbonat béo hoa duoc bd
sung vao cho dén khi cac tinh thé duogc tao thanh, va duoc loc dé tao ra hop chéit

néu & tiéu dé nay (chit ran mau vang, 4,8 g, hiéu suat: 99%).

Budc 69-4: Didu ché t-butyl 4-(2-((5-metylthiazol-2-yl)amino)-6-(3-

nitrophenyl)isonicotinoyl)piperazin-1-carboxylat
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Sau khi hop chét trung gian (5,45 g, 1,0 duong luong) thu dugc trong budc
69-3 dugc hoa tan trong dimetylformamit (50,0 mL), 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetrametyluronium  hexaflophosphat) (8,7 g, 1,5 duong luong),
Diisopropylamin (5,9 g, 3,0 duwong lugng), t-butyl piperazin-1-carboxylat (3,4 g,
1,2 duong luong) dugc bd sung tuan ty. Hon hop dugc phan tmg & nhiét d trong
phong trong thoi gian 12 gio. Nudc dugce bd sung vao va hon hop dugc chiét
bang diclometan. Lép hitu co dd dugc tach duge lam kho trén natri sulfat khan va
sau d6 duoc cd dudi ap suét giam. Can tao thanh duoc tao huyén phu dic voi etyl
axetat va sau do duoc loc dé tao ra hop chit néu & tiéu dé nay (chit ran mau

vang, 5,3 g, hieu suét: 66%).

Budc 69-5: Diéu ché 5-metyl-N-(6-(3-nitrophenyl)-4-(piperazin-1-
ylmetyl)pyridin-2-yl)thiazol-2-amin

=
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Y
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Sau khi hop chat trung gian (5,3 g, 1,0 duong luong) thu dugc trong budc
69-4 dugc hoa tan trong diclometan (200,0 mL), dung dich boran tetrahydrofuran
0,9 M (45,0 mL, 4,0 duong luong) duoc bd sung. Hon hgp dugc phan tng &
nhiét d6 trong phong trong thoi gian 48 gio. Nudce duoce bd sung vao va hdn hop
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dugc chiét bfmg diclometan. L6p hitu co dd duoc tach duge lam kho trén natri
sulfat khan va sau d6 duogc c¢6 dudi ap suét giam. Can tao thanh dugc tao huyén
phu dic véi diclometan va sau do dugce loc dé tao ra hop chét néu & tidu dé nay

(chit rin mau vang, 2,1 g, hiéu suat: 51%).

Budc 69-6: Diéu ché N-etyl-4-((2-((5-metylthiazol-2-yl)amino)-6-(3-
nitrophenyl)pyridin-4-yl)metyl)piperazin-1 -carboxamit

NYS
HN N
l ~ NO,
-

Sau khi hop chét trung gian (100,0 mg, 1,0 dwong luong) thu dugc trong
budec 69-5 duge hoa tan trong dimetylformamit (5,0 mL), trietylamin (50,9 pL,
1,5 duong lwgng), isoxyanatoetan (13,6 puL, 1,1 duong luong) dugc bd sung tudn
tw. Hon hop duoc phan tng & 30°C trong thoi gian 12 gi¢. Nuoc dugc b sung
vao va hdn hop duoc chiét bang diclometan. Lép hitu co dd duge tich duge lam
kho6 trén natri sulfat khan va sau d6 dugc cd dudi ap sut giam. Can tao thanh
duoc tao huyén phu dic véi diclometan, sau do duoc loc, dugc tao huyén phu dédc
mdt 14n nhidu hon véi metanol va sau do duoc loc dé tao ra hop chit néu ¢ tiéu

d nay (chét rén mau vang, 33,0 mg, hiéu suat: 29%).

Budc 69-7: Diéu ché 4-((2-(3-aminophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)-N-etylpiperazin-1 -carboxamit
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Hop chit trung gian (33,0 mg, 1,0 duong lwong) thu dugc trong budc 69-6
dwoc hoa tan trong metanol (10,0 mL) va sau d6 duoc phan g trong thoi gian 6
gi & nhiét do trong phong véi sy co mat clia paladi cacbon va khi hydro. Hon
hop duge loc qua xelit va sau do dugc ¢d duoi ap suét giam. Can tao thanh duoc
tinh ché bang phuong phap sac ky cot (Diclometan:metanol=9:1) dé thu dugc

hop chét néu & tiu d@ nay (chit ran mau tring, 18,6 mg, hiéu suét: 60%).

Budc 69-8: Diéu ché 4-((2-(3-acrylamidophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)-N-etylpiperazin-1-carboxamit

—{

Ns S

\( o)

HN_ N JH
S N
| H o

Sau khi hop chét trung gian (18,6 mg, 1,0 dwong lwgng) thu dugc trong
budc 69-7 duge hoa tan trong tetrahydrofuran (2,0 mL), natri bicacbonat (6,9 mg,
2,0 duong luong), nuéce (0,5 mL) va acryloyl clorua (3,4 pL, 1,0 duong lwong)
duoc bd sung tudn ty. Hon hop dugc phan tng & nhiét do trong phong trong 30
phut. Nudc duoc bd sung viao va hdn hop dugce chiét bang etyl axetat. Lép hitu
co d3 duge tach duoc lam kho trén natri sulfat khan va sau do dugc ¢d dudi ap

sudt giam. Can tao thanh duoc tao huyén phu dic véi diclometan va sau d6 duoc
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loc dé thu dugc hop chit néu & tiéu dé nay (chit rin mau tring, 8,8 mg, hiéu suit:
43%).

1H NMR(500 MHz, DMSO): 11,05(s, 1H), 10,27(s, 1H), 8,64(s, 1H),
7,87(d, 1H), 7,63(d, 1H), 7,46(t, 1H), 7,32(s, 1H), 7,04(s, 1H), 6,96(s, 1H),
6,46(m, 1H), 6,28(d, 1H), 5,76(d, 1H), 3,51(s, 2H), 3,29(m, 4H), 3,00(m, 2H),
2,35(m, 4H), 0,98(t, 3H)

Vi du 70: Diéu ché 4-((2-(3-acrylamidophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)-N-isopropylpiperazin-1-carboxamit

=
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Hop chit néu & tiéu dé nay (9,2 mg, hiéu sult: 42%) duoc thu theo cach
twong tu nhu trong vi du 69, ngoai trir rang trong budc 69-6 cta vi du 69, 2-
isoxyanatopropan dwgc sir dung thay vi isoxyanatoetan.

1H NMR(500 MHz, DMSO): 11,06(s, 1H), 10,27(s, 1H), 8,64(s, 1H),
7,87(d, 1H), 7,63(d, 1H), 7,46(t, 1H), 7,32(s, 1H), 7,04(s, 1H), 6,96(s, 1H),
6,47(m, 1H), 6,28(d, 1H), 6,13(d, 1H), 5,77(d, 1H), 3,72(m, 1H), 3,51(s, 2H),
3,29(m, 4H), 2,35(m, 6H), 1,01(d, 6H)

Vi du 71: Piéu ché 4-((2-(3-acrylamidophenyl)-6-((5-metylthiazol-2-
yl)amino)pyridin-4-yl)metyl)-N-metylpiperazin-1-carboxamit
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Hop chét néu ¢ tiéu dé nay (4,8 mg, hiéu suét: 21%) duoc thu theo cach
twong tu nhu trong vi du 69, ngoai trur rang trong budc 69-6 cua vi du 69,
isoxyanatometan dugc str dung thay vi isoxyanatoetan.

1H NMR(500 MHz, DMSO): 11,04(s, 1H), 10,26(s, 1H), 8,64(s, 1H),
7,87(d, 1H), 7,63(d, 1H), 7,46(t, 1H), 7,32(s, 1H), 7,04(s, 1H), 6,96(s, 1H),
6,47(m, 1H), 6,30(m, 1H), 6,27(d, 1H), 5,77(d, 1H), 3,51(s, 2H), 2,54(m, 4H),
2,36(m, 6H)

Vi du 72: Diéu ché N-(3-(6-((5-metyl-1H-pyrazol-3-yl)amino)-4-(pyridin-3-
ylmetyl)pyridin-2-yl)phenyl)acrylamit
Budc 72-1: Diéu ché 2,6-diclo-4- (pyridin-3-ylmetyl)pyridin

clu_N.__Cl
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|

Sau khi axit (2,6-diclopyridin-4-yl)boronic (1,0 g, 1,0 duong luong) duoc
hoa tan trong 1,4-dioxan (80,0 mL), 3-(bromometyl)pyridin hydrobromua (1,3 g,
1,0 duong lugng), natri cacbonat (1,7 g, 3,0 duong lugng), nude (20,0 mL), va
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (381,2 mg, 0,1 duong luong)
duoc bd sung tudn ty. Hon hop dugc phan ung & 80°C trong thoi gian 3 gio.
Nuéc duge bd sung vao va hdn hop dugce chiét bang diclometan. Lép hitu co da

dugc tach duoc 1am kho trén natri sulfat khan va sau d6 duge cd dudi ap suat
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giam. Cgn tao thanh duoc tinh ché bang phwong phap sic ky cot (etyl axetat:
hexan=1:1) dé tao ra hop chit néu & tidu dé nay (chit ran mau nau, 416,7 mg,

hiéu suét: 34%).

Budc 72-2: Diéu ché N-(3-(6-clo-4-(pyridin-3-ylmetyl)pyridin-2-

yl)phenyl)acrylamit
o
Cl N s
| H
o
N 7
U

Sau khi hop chét trung gian (416,7 mg, 1,0 dwong lugng) thu dugc trong
budc 72-1 duge hoa tan trong 1,4-dioxan (10,0 mL), natri cacbonat (737,7 mg,
4,0 duong luong), nudc (2,0 mL), tetrakis(triphenylphosphin)paladi(0) (208,0
mg, 0,1 duong lugng), va axit (3-acrylamidophenyl)boronic (332,9 mg, 1,0
duong luong) duoc bd sung tuan ty. Hon hop dugc phan tmg ¢ 120°C trong thoi
gian 3 gio. Nudc dugc bd sung vao va hon hop duge chiét bang diclometan. Lép
hiru co d duoe tich duoc 1am khé trén natri sulfat khan va sau d6 dugc cd duoi
ap suét giam. Can tao thanh duoc tao huyén phu dic véi diclometan va sau do
duoc loc dé tao ra hop chét néu ¢ tiéu dé nay (chét rin mau tréng, 104,1 mg, hi€u

suét: 17%).

Budc 72-3: Didu ché N-(3-(6-((5-metyl-1H-pyrazol-3-yl)amino)-4-(pyridin-3-
ylmetyl)pyridin-2-yl)phenyl)acrylamit
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HN
N )
O
HN N\ NJ’J\///
I H
~
N/
- I

Sau khi hop chét trung gian (50,0 mg, 1,0 dwong luong) thu dugc trong
budc 72-2 duge hoa tan trong 1,4-dioxan (4,0 mL), natri cacbonat (44,5 mg, 3,0
dwong luong), tris(dibenzylidenaxeton)dipaladi(0) (64,1 mg, 0,5 dwong luong),
Xantphos (40,5 mg, 0,5 dwong luong), va t-butyl 3-amino-5-metyl-1H-pyrazol-1-
carboxylat (41,4 mg, 2,0 duong lugng) duoc bd sung tudn tu. HOn hop duoc
phén mg trong 16 phan tng vi song ¢ 140°C trong thoi gian 2 gio. Nudc duge bd
sung vao va hon hop dugc chiét bang diclometan. Lép hitu co dd duoc tich duge
lam kho trén natri sulfat khan va sau d6 duoc ¢d dudi ap suit giam. Can tao
thanh dugc tinh ché bang phuong phap sic ky cot (Diclometan: metanol=9:1),
duwoc hoa tan trong diclometan (10,0 mL), va sau d6 axit trifloaxetic (1,0 mL)
duoc bd sung timg giot vao, va hdn hop dugc phan ting & nhi¢t d6 trong phong
trong thoi gian 12 gid. Nudc dugc bd sung vao va hdn hop duoc chiét bang
diclometan. Lép hitu co dd duge tach duge 1am kho trén natri sulfat khan va sau
d6 dugc co dudi ap suat giam. Cin tao thanh dugc tinh ché bang phuong phip
sic ky cot (Diclometan: metanol=9:1) dé tao ra hop chat néu & tiéu @& nay (chat
rin mau nau, 1,9 mg, hiéu suét: 4%).

1H NMR(500 MHz, MeOD): 8,51(s, 1H), 8,41(d, 1H), 8,31(s, 1H), 7,76(d,
1H), 7,70(d, 1H), 7,63(d, 1H), 7,43-7,38(m, 2H), 7,12(s, 1H), 6,76(s, 1H),
6,46(m, 1H), 6,38(d, 1H), 5,78(d, 1H), 4,03(s, 2H), 2,27(s, 3H)

Vi du 73: Diéu ché N-(3-(6-((5-metylthiazol-2-yl)amino)-4-(pyridin-3-
ylmetyl)pyridin-2-yl)phenyl)acrylamit
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Hop chét néu & tiéu dé ndy (8,6 mg, hiéu suat: 23%) dugc thu theo cach
twong tu nhu trong vi du 72, ngoai trur réng trong budc 72-3 cua vi du 72, 5-
metylthiazol-2-amin dugc st dung thay vi t-butyl 3-amino-5-metyl-1H-pyrazol-
1-carboxylat.

1H NMR(500 MHz, MeOD): 8,63(s, 1H), 8,51(s, 1H), 8,41(s, 1H), 7,90(d,
1H), 7,75(d, 1H), 7,53(d, 1H), 7,46-7,38(m, 2H), 7,29(s, 1H), 6,96(s, 1H), 6,69(s,
1H), 6,46(m, 1H), 6,38(d, 1H), 5,78(d, 1H), 4,05(s, 2H), 2,39(s, 3H)

Vi du thit nghiém: hoat tinh trc ché d6i véi BTK va ITK
Hoat tinh @c ché déi véi BTK va ITK dugc do d6i véi cac hop chét dugc

diéu ché trong cac vi du néu trén nhu sau.

Hoat tinh @c ché dbi v6i BTK dugc danh gia bang cach sit dung bd kit
'ADP-Glo™ + BTK Kinase enzyme system' (Promega Corporation). Trong dia

96-15 mau tring, 10 ul enzym BTK dugc didu ché dé c6 ndng do cudi cing béng
1 ng/ul duge tron voi 5 pl hop chét c6 ndng d6 cudi cung bang 1 ul trong

truong hop danh gié ndng d6 don cua hop chat va ndng d¢ bang 1000, 300, 100,
30, 10, 3, 1, 0,3, 0,1 va 0,03 nM trong trudong hop danh gia ICso, va sau d6 dugc
phan ung & nhiét do trong phong trong thoi gian 15 phit. 5 ul co chat va 5 ul
ATP duge diéu ché dé co ndng d6 cudi cing bang 10 uM duge bd sung vao dia
ma cac phan (mg duoc hoan thanh trén do, va sau do duoc dé cho phan tng &
nhiét d6 30°C trong thdi gian 1 gio. Tt ca cac 18 trén dia duoc xt 1y bing 25 ul

chat tht ADP-Glo™ va dugc cho phan tng ¢ nhiét d6 30°C trong thoi gian 40
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phut. Sau do, tht ca cac 18 dugc xir Iy bang 50 ul dung dich dém phat hign kinaza,
va sau d6 duoc phan {ng & 30°C trong 30 phit dudi cac didu kién chin sang. Do
v6i dia ma cac phan ung dwgc hoan thanh trén d6, su phat quang dugc do va cac
két qua duoe tinh todn. Viéc danh gia duoc tién hanh 1dp lai, va d6i chimg dm va
dbi chimg duong duoc tinh toan phu thudc vao viéc xem liéu c6 hay khong
enzym dwoc bo sung vao ma khong xu 1y hop chét. ICso duogc tinh todn dya trén

céc gia tri duoc tinh toan.

Hoat tinh trc ché déi véi ITK duge dénh gid bang cach st dung bd kit
'ADP-Glo™ + ITK Kinase enzyme system' (Promega Corporation). Trong dia
96-15 mau trang, 10 ul enzym ITK duoc diéu ché @& c6 ndng do cudi cliing bang
0,4 ng/ul dugc tron véi 5 ul hop chit c6 nong do cubi cung bang 1 uM trong
truong hop danh gia ndng d6 don cua hop chét va ndng d6 bang 1000, 300, 100,
30, 10, 3, 1, 0,3, 0,1 va 0,03 nM trong truong hop danh gia ICso, va sau d6 dugce
phan mg ¢ nhiét do trong phong trong thoi gian 15 phit. 5 ul co chét va 5 ul
ATP dugc diéu ché dé c6 néng d6 cudi cung béng 25 ul dugc b sung vao dia ma
cac phan ung dugc hoan thanh trén do va sau do dugc cho phan tng ¢ 30°C
trong thoi gian 1 gi0. T4t ca cac 16 cua dia dugc xtt 1y bang 25 ul chét thir ADP-
Glo™ va sau d6 duoc cho phan tng & 30°C trong thoi gian 40 phut. Sau do, tat
ca cac 16 dugc xu ly béng 50 ul dung dich dém phat hién kinaza, va sau d6 dugc
dé cho phan ung & 30°C trong 30 phut dudi cac didu kién chén sang. Dbi véi dia
ma cac phan ing dwgc hoan thanh trén do, su phat quang duoc do va cac két qua
dugc tinh toan. Viéc danh gid duoc tién hanh Idp lai, va d6i ching am va ddi
chimg dwong duge tinh toan phu thudc vao viéc xem ligu c6 hay khong enzym
duoc bd sung vao ma khong xit 1y hop chét. ICso duoc tinh toan dua trén céc gia

tri duoc tinh toan.
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Bang 1
Hoat tinh wrc ché Hoat tinh trc ché Hoat tinh Grc ché
Hop ITK BTK | Hop ITK BTK Hop ITK BTK
chét sb ICso 1Cso chét s I1Cso 1Cso chitsb | ICso ICso
M) | (aM) @M) | (aM) M) | (M)
1 289,3 | >1000 26 76,4 10,5 51 2,2 5,2
2 88,2 24,1 27 36,9 68,7 52 2,2 1,9
3 23,5 45,9 28 68,1 310,3 53 3,8 2,3
4 91,4 | 6340 29 18,6 5,2 54 2,9 1,9
5 316,6 | 777,3 30 473 3,1 55 13,4 10,6
6 >500 | >1000 31 56,9 17,6 56 42 1,8
7 >500 | 1234 32 25,7 20,3 57 23,2 >6,3
8 572,5 | 308,2 33 >1000 1,9 58 14,1 6,4
9 >1000 | >1000 34 3,1 2,4 59 18,1 8,3
10 501,8 65,1 35 >1000 | >400 60 2,2 1,9
11 1340 17,5 36 3942 | >100 61 13,5 9,5
12 995,2 7,8 37 5,5 0,9 62 8,1 6,3
13 266,2 | 1382 38 535,5 | >400 63 9,0 6,7
14 3994 | 3498 39 >1000 | 2524 64 15,7 18,1
15 >500 18,0 40 >1000 | >400 65 2,1 1,9
16 192,0 6,1 41 >1000 | >400 66 3,7 1,3
17 131,3 11,1 42 >1000 | >400 67 >200 64,1
18 >1000 | 28,7 43 2,1 2,3 68 >1000 | >400
19 >500 74,7 44 12,0 2,0 69 6,7 2,6
20 2538 28,1 45 2,1 3,0 70 6,0 3,1
21 >500 52,6 46 1,6 1,7 71 2,0 0,9
22 77,8 6,1 47 8,2 3,0 72 8,0 3,3
23 128.3 13,1 48 4.3 1,1 73 2,3 2,5
24 159,1 10,9 49 3,1 1,3
25 59,3 8,6 50 5,0 2,2
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc hda hoc 1 sau day, hoac mubdi dugc dung ciia no:

cong thirc hoa hoc 1

Rj O
R, I\/\ >—R5
l —N
HN N P \R4
=
L\R2

trong do, trong cong thirc hoa hoc 1,

Ri 1& -CO-(C14 alkyl); -CO-(Cs. xycloalkyl); -CONH-(Ci4 alkyl); hoac
heteroaryl c6 5 hodc 6 canh gOm tir 1 dén 3 nguyén ti khac loai, mdi nguyén tir
khéc loai doc 1ap duge chon tir nhém gdm N, O va S, véi diéu kién Ia heteroaryl
c6 5 hodc 6 canh chira it nhat mot nguyén t N,

heteroaryl c6 5 hoac 6 canh dugc thé hodc khong dugc thé bang Cisalkyl,
C1.4 haloalkyl, Cs. xycloalkyl, phenyl, phenoxyphenyl, -(Ci4 alkylen)-(phenyl
duoc thé hoic khong dugc thé bing Ci4alkyl), hodc -CONH-(phenyl dugc thé
hoic khong duoc thé bang Ci4 alkyl va/hodc halogen),

L 12 mot lién két, Ci.4 alkylen, hodc -CO-,

Rz 1a hydro; Ci4 alkyl; Cis haloalkyl; amino; NH(Ci-10 alkyl); N(Ci-10
alkyl)2; phenyl; pyridinyl; hodc heteroxycloalkyl dugc chon tir nhom gbém
diazefanyl, morpholino, piperazinyl, piperidinyl, va pyrolidinyl,

heteroxycloalkyl dugc thé hoic khong duoc thé bang Ci alkyl, hai Ci4
alkyl, Ci4haloalkyl, Cs.6 xycloalkyl, Ci4 alkyl dugc thé bang Ci.4 alkoxy, Ci4
hydroxyalkyl, -CO-(Ci4 alkyl), -CO-(Cs.6 xycloalkyl), hodc -CONH-(C14alkyl),

R3 1a hydro, Ci. alkyl, hodc halogen,

R4 12 hydro, hodc Ci4alkyl, va

Rs 1a Cz.4 alkenyl, hodc Ca.4 alkynyl.
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2. Hop chét hoic mudi duge dung cua né theo diém 1,
trong d6 heteroaryl c6 5 hodc 6 canh co Ry la isoxazolyl, oxadiazolyl,

pyrazolyl, pyridinyl, thiadiazolyl, hoac thiazolyl.

3. Hop chit hoic mudi dugc dung cua nd theo diém 1,

trong d6 Ry 1a -CO-(etyl); -CO-(xyclopropyl); -CONH-(metyl); isoxazolyl
duge thé bang metyl; oxadiazolyl duoc thé bang metyl; pyrazolyl duoc thé hoic
khong dugc thé bang metyl, etyl, xyclopropyl, xyclopentyl, phenyl,
phenoxyphenyl, metylbenzyl, 1-(metylphenyletyl, hodc phenetyl; pyridinyl
khong duoc thé; thiadiazolyl duoc thé hoac khong duoc thé bf?mg metyl; hodc
thiazolyl duoc thé bang metyl, triflometyl, hodc -CONH- (phenyl dugc thé bang

metyl va clo).

4. Hop chat hodc mudi dugc dung ctia né theo diém 1,

trong d6 L 12 mét lién két, metylen, hoac -CO-.

5. Hop chét hodc mudi duoc dung ctia n6 theo diém 1,

trong d6 Rz 1a hydro; metyl; triflometyl; dimetylamino; 3,3-dimetylbutan-2-
ylamino; phenyl; pyridinyl; diazefanyl dugc thé bang metyl; morpholino duoc
thé hoic khong duoc thé bang hai metyl; piperazinyl duoc thé bang metyl, etyl,
propyl, isopropyl, 2,2,2-trifloetyl, xyclopropyl, 2-metoxyetyl, 2-hydroxyetyl, -
CO-(metyl), -CO-(etyl)-, -CO-(isopropyl), -CO-(xyclopropyl), -CONH-(metyl), -
CONH-(etyl)-, hodc -CO-(isopropyl); piperidinyl khong duoc thé; hoic
pyrolodinyl khéng dugc thé.

6. Hop chét hoic mudi dugc dung ciia né theo diém 1,

trong d6 Rz 1a hydro, metyl, flo, hodc clo.
7. Hop chét hodc mubi dugc dung cua no theo diém 1,
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trong d6 R4 1a hydro, metyl, hodc etyl.

8. Hop chét hodic mubi duoc dung ctia n6 theo diém 1,

trong d6 Rs 1a -CH=CH., -CH=CHCHs, hoac -C=CH.

9. Hop chét hodc mudi duoc dung cua no theo diém 1,
trong d6 cong thirc hoa hoc 1 duge thé hién bang cong thirc 1-1 sau day:

cong thuc hoa hoc 1-1

-
HN
M ) :
NS \ >’R5
| ——NH

HN lN\ _

s

L

\Rz

trong do, trong cong thire hoa hoc 1-1,

R’ 13 hydro, Ci4 alkyl, Css xycloalkyl, phenyl, phenoxyphenyl, -(Ci4
alkylen)-(pheny! dugc thé hodc khong dugc thé bang Ci alkyl), hodc -CONH-
(phenyl duoc thé hoic khong dugc thé bang Ci.4 alkyl va/hoac halogen),

L 1a mot lién két, Craalkylen, hodc -CO-,

R 1 hydro; Ci-4alkyl; C14haloalkyl; amino; NH(Ci-10 alkyl); N(Ci-10
alkyl); phenyl; pyridinyl; morpholino; hodc piperidinyl, va

Rs 1a Ca.4 alkenyl, hodc Cz4 alkynyl.

10. Hop chit hoic mudi duoc dung ciia no theo diém 1,
trong d6 cong thitc hoa hoc 1 duge thé hién bang cong thirc hoa hoc 1-2 sau
day:

cong thuc hoa hoc 1-2
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N S \ }_R
AN 5
T U
YT
pZ
L\Rz

trong d9, trong cong thirc hoa hoc 1-2,

R” 14 Ci4alkyl, Ci.4 haloalkyl, hodc -CONH-(phenyl dugc thé hoic khong
duoc thé bang Ci4alkyl va/hoic halogen),

L 1a mot lién két, C14 alkylen, hoac -CO-,

R; 1a Ci4 alkyl; amino; NH(Ci.10 alkyl); N(Ci-10 alkyl)z; pyridinyl; hodc
heteroxycloalkyl dugc chon tir nhom gdm diazefanyl, morpholino, piperazinyl,
va pyrolodinyl,

heteroxycloalkyl dugc thé hoic khong dugc thé bang Ci. alkyl, hai Ci4
alkyl, Ci.4 haloalkyl, Cs.s xycloalkyl, Ci4alkyl dugc thé bang Ci4 alkoxy, Ci4
hydroxyalkyl, -CO-(C14 alkyl), -CO-(Cs.s xycloalkyl), hodc -CONH-(Ci.4 alkyl),

R3 1a hydro, Ci-4 alkyl, hoac halogen,

R4 13 hydro hodc Ci.4 alkyl, va

Rs 1a Ca.4 alkenyl, hodc Cz.4 alkynyl.

11. Hop chét hoic mubi dugc dung cia né theo diém 1, trong d6 hop chét c6
cong thitc hoa hoc 1 1a hop chét bét ky dugc chon tir nhom gbm cac hop chét sau:
1)N-(4-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,
2)N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,
3)N-(4-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)propiolamit,
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4)N-(3-(4-benzyl-6-(5-xyclopentyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

5)N-(3-(4-benzyl-6-(5-phenyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

6)N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)propiolamit,

7)N-(3-(4-benzyl-6-(5-(4-phenoxyphenyl)-1H-pyrazol-3-ylamino)pyridin-
2-yl)phenyl)acrylamit,

8)N-(3-(4-benzyl-6-(5-(4-metylbenzyl)-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

9)N-(3-(4-benzyl-6-((5-(1-p-tolyletyl)-1H-pyrazol-3-yl)amino)pyridin-2-
yl)phenyl)acrylamit,

10) N-(3-(4-benzyl-6-(5-phenetyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

11) N-(3-(6-(1H-pyrazol-3-ylamino)-4-benzylpyridin-2-
yl)phenyl)acrylamit,

12) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

13) N-(3-(6-(5-xyclopentyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

14) N-(3-(6-(5-phenyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

15) N-(3-(6-(1H-pyrazol-3-ylamino)pyridin-2-yl)phenyl)acrylamit,

16) N-(3-(4-metyl-6-(5-metyl-1H-pyrazol-3-ylamino)pyridin-2-
yl)phenyl)acrylamit,

17) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(triflometyl)pyridin-
2-yl)phenyl)acrylamit,

18) N-(3-(4-metyl-6-(pyridin-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,
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19) N-(3-(4-((3,3-dimetylbutan-2-ylamino)metyl)-6-(5-metyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)phenyl)acrylamit,

20) 2-(3-acrylamidophenyl)-N-(3,3-dimetylbutan-2-yl)-6-(5-metyl-
1H-pyrazol-3-ylamino)isonicotinamit,

21) 2-(3-acrylamidophenyl)-N,N-dimetyl-6-(5-metyl-1H-pyrazol-3-
ylamino)isonicotinamit,

22) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

23) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-phenylpyridin-2-
yl)phenyl)acrylamit,

24) N-(3-(6-(5-etyl-1H-pyrazol-3-ylamino)-4-metylpyridin-2-
yl)phenyl)acrylamit,

25) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-metylpyridin-2-
yl)phenyl)acrylamit,

26) N-(3-(4-metyl-6-(5-metylthiazol-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,

27) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

28) N-(3-(6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit,

29) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit,

30) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(morpholinometyl)pyridin-
2-yl)phenyl)acrylamit, .

31) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(morpholin-4-
cacbonyl)pyridin-2-yl)phenyl)acrylamit,

32) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(piperidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit,

33) 2-(6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-
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ylamino)-N-(2-clo-6-metylphenyl)thiazol-5-carboxamit,

34) N-(3-(4-((2,6-dimetylmorpholino)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

35) N-(3-(4-(dimetylamino)-6-(5 -metylthiazol-2-ylamino)pyridin-2-
yl)phenyl)acrylamit,

36) N-(3-(6-(5-metylthiazol-2-ylamino)-4-morpholinopyridin-2-
yl)phenyl)acrylamit,

37) N-(3-(4-((4-metylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

38) (E)-N-(3-(4-benzyl-6-(5-metyl-1H-pyrazol-3 -ylamino)pyridin-2-
yl)phenyl)but-2-enamit,

39) N-(3-(6-(5-metyl-1,3,4-thiadiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

40) N-(3-(6-(5-metylisoxazol-3-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

41) N-(3-(6-(5-metyl-1,3,4-oxadiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

42) N-(6-(3-acrylamidophenyl)-4-(morpholinometyl)pyridin-2-
yl)xyclopropancarboxamit,

43) N-(3-(4-((4-(2-hydroxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

44) N-(3-(6-(1,2,4-thiadiazol-5-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

45) N-(3-(4-((4-xyclopropylpiperazin-1-yl)metyl)-6-(5-metylthiazol-
2-ylamino)pyridin-2-yl)phenyl)acrylamit,

46) N-(3-(4-(((28,6R)-2,6-dimetylmorpholino)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

47) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(pyrrolidin-1-
ylmetyl)pyridin-2-yl)phenyl)acrylamit,
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48) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-propylpiperazin-1-
yDmetyl)pyridin-2-yl)phenyl)acrylamit,

49) N-(3-(4-((4-(2-metoxyetyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

50) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-(2,2,2-
trifloetyl)piperazin-1-yl)metyl)pyridin-2-yl)phenyl)acrylamit,

51) N-(3-(4-(morpholinometyl)-6-(5 -(triﬂometyl)thidzol-Z-
ylamino)pyridin-2-yl)phenyl)acrylamit,

52) N-(4-flo-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

53) N-(3-(4-((4-etylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

54) N-(3-(4-((4-isopropylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

55) N-(3-(4-((4-metyl-1,4-diazepan-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

56) N-(2-flo-5-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

57) N-(3-flo-5-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

58) N-(2-metyl-5-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

59) N-(4-metyl-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

60) N-(3-(4-((4-axetylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
ylamino)pyridin-2-yl)phenyl)acrylamit,

6l) N-(3-(6-(5-metylthiazol-2-ylamino)-4-((4-propionylpiperazin-1-
yl)metyl)pyridin-2-yl)phenyl)acrylamit,

62) N-(3-(4-((4-isobutyrylpiperazin-1-yl)metyl)-6-(5-metylthiazol-2-
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ylamino)pyridin-2-yl)phenyl)acrylamit,

63) N-(3-(4-((4-(xyclopropancacbonyl)piperazin-1-yl)metyl)-6-(5-
metylthiazol-2-ylamino)pyridin-2-yl)phenyl)acrylamit,

64) N-(4-clo-3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

65) N-metyl-N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

66) N-etyl-N-(3-(6-(5-metylthiazol-2-ylamino)-4-
(morpholinometyl)pyridin-2-yl)phenyl)acrylamit,

67) N-(3-(6-(3-metylureido)-4-(morpholinometyl)pyridin-2-
yl)phenyl)acrylamit, |

68) N-(3-(4-(morpholinometyl)-6-propionamidopyridin-2-
yl)phenyl)acrylamit,

69) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-etylpiperazin-1-carboxamit,

70) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-isopropylpiperazin-1-carboxamit,

71) 4-((2-(3-acrylamidophenyl)-6-(5-metylthiazol-2-ylamino)pyridin-
4-yl)metyl)-N-metylpiperazin-1-carboxamit,

72) N-(3-(6-(5-metyl-1H-pyrazol-3-ylamino)-4-(pyridin-3-
ylmetyl)pyridin-2-yl)phenyl)acrylamit, va

73) N-(3-(6-(5-metylthiazol-2-ylamino)-4-(pyridin-3-ylmetyl)pyridin-
2-yl)phenyl)acrylamit.

12. Duoc phém dé ngan nglra hodac diéu tri cac bénh tu mién hoic bénh ung thu,

chita hop chét theo diém bét ky trong sé cac diém tir 1 dén 11 hodc mubi duoc

dung ctia n6 lam hoat chét.
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