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(57)  Sang ché @& xudt hop chat c6 cong thirc chung (I) sau diy hodc mudi duge dung cia
n6. Sang ché ciing d& xuit phuong phap didu ché hop chit nay, duge pham va thubc duge
st dung dé ngan ngura va’/hodc diéu tri bénh ung thu hodc céc bénh lién quan dén khéi u,
cu thé 1a cac bénh nhu ung thu v, ung thu tuyén tién liét, ung thu phéi, da u tuy, bénh
bach ciu, ung thu da day, ung thu budng trimg, ung thu rudt két, ung thu gan, ung thu
tuyén tuy, u than kinh dém & nguoi va cac loai tuong tu. Hop chét theo séng ché du kién

s& dugc phat trién thanh mot thé hé thudc chéng ung thu mai.

el
f -
J

o~ Déi chimg

3 -= 2500 mglkg
- 5000 mg/kg
== 10000 mgfkg

a
L]
L
1

\

(]
%]
1

2]
—
L

Trong lryng co thé (g)

== "
w o
W

b B

Thi gian (ngay)

Fig.1


CVH140
Textbox
(57)

CVH140
Textbox
(21)     1-2022-07888

CVH140
Placed Image


52785 1/64

Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén 1inh vuc héa dugc phém, cu thé 1a dé cap dén hop chét e ché
kép CDK6/DYRK?2, phuong phéap diéu ché hop chét, dugc phim va thudc chira hop chit

trc ché nay.
Tinh trang k§ thuit ciia sang ché

Kinaza phu thudc xyclin 6 (Cyclin-dependent kinase, CDK6) 1a mdt serin/tyrosin
kinaza didu hoa qua trinh chuyén ddi ctia chu ky té bao tir G1 sang S. Trong giai doan dau
G1 cta chu ky té bao, xyclin D lién két va kich hoat CDK6, va hinh thanh phirc hop xyclin
D-CDK6 thiic ddy qua trinh phosphoryl héa protein u nguyén biao vong mac
(retinoblastoma protein, Rb). Su phosphoryl hoéa Rb dan dén giai phong yéu té phién ma
E2F, yéu té nay ddy nhanh qua trinh phét trién ciia chu ky té bao tir G1 dén S. Viéc diéu
hoa ting cia gen tién sinh ung thu CDK6 dan dén su tang tdc ciia chu ky té bao tir G1 dén
S, d4n dén dén chu ky té bao bi tang tdc va tang sinh té bao. Su tang sinh khong kiém soat
ctia cac té bao 1a diac diém chinh cta bénh ung thu. Do d6, (e ché CDK6 c6 thé lam cham
qué trinh chuyén dbi chu ky té bao tir pha G1 sang pha S, tao ra tac dung chdng tang sinh
va chbéng ung thu. Tuy nhién, cac chit tc ché CDK6 hién dang duoc ban trén thi trudng,

Palbociclib, Ribociclib va Abemaciclib, c6 ddc tinh cao va da xuét hién tinh khéng thube.

Céc kinaza diéu hoa tyrosin phosphoryl hoa dic hiéu kép (Dual specificity tyrosin
phosphorylation-regulated kinase, DYRK) va CDK thudc ho CMGC va déng vai tro didu
hoa quan trong trong chu ky té bao va tiang sinh té bao. DYRK2 diéu hoa qua trinh
phosphoryl héa Rpt3-T25 phu thudc chu ky té bao va thic diy su bién chit ciia cac chit
trc ché CDK nhu p21 va p27, cling nhu su phat trién cta chu ky té bao tir G1 dén S. Viéc
trc ché DYRK2 ciing ¢6 thé 1am cham qua trinh t& bao chuyén chu ky tir pha G1 sang pha
S, cho tac dung chéng tang sinh va chdng ung thu. Cho dén nay, chi c6 mot sd chét trc ché
DYRK2 da dugc bao céo: hop chit acridin LDN192960 ban du duoc phat hién la chét wc
ché kinaza Haspin v6i mot sb tac dung diéu tri ddi v6i ung thu v ba 4m tinh va da u tay.

Mot loai thude curcumin khac, ciing duge xac nhan 13 ¢6 tac dung trén DYRK?2 va DYRK3,
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6 thé tao ra tac dung chéng da u tiry nhét dinh khi két hop véi carfilzomib. Tuy nhién,
hoat tinh chéng ung thu va tinh chon loc muc ti€u cia cac chét trc ché DYRK2 hién nay

van can dugc tdi wu hoa va dic biét 1a dic tinh tao thude can dugc cai thién hon nira.

Muc ti€u cua thudc 12 thé hién cac dic tinh hiéu qua thudc manh va do an toan tdt.
Tuy nhién, do tinh phtic tap va toan ven cta bénh ung thu, khi mét loai thudc chi nhim
muc tiéu duy nhat 1a e ché mot con duong ung thu, cac con duong lién quan s& dugc kich

hoat dé b dép cho nhitng con dudng bi trc ché, din dén khang thubc.
Ban chit ky thuit ciia sang ché

Muc dich cua sang ché: dé giai quyét van dé khang thudc do cac thude hién c6 tao
ra trong phuong phap diéu tri don muc tiéu, sdng ché st dung tac dung hiép dbng cua
CDK6 va DYRK?2, ddng thoi dé xuét hop chét hoic mudi duoc dung cta chung c6 thé
dong thoi tc ché kép CDK6 va DYRK2, trong d6 hop chit nay 1a chét wc ché kép
CDK6/DYRK2; va bing céch trc ché DYRK?2 va ddng thoi ngan chin con dudng bu dap
ctia CDK6, hoat tinh chéng ung thu cta hop chét nay duoc cai thién va giam kha nang
khang thubc dé tao ra bsi thudc e ché don CDK6. Sang ché ciing dé xuat phuong phap
diéu ché cu thé hop chét nay va thubc dé ngan ngra va/hodc diéu tri bénh ung thu hodc céac
bénh lién quan dén khéi u, cu thé 1a cac bénh bao gém ung thu v, ung thu tuyén tién liét,
ung thu phdi, da u tiy, bénh bach cau, ung thur da day, ung thu budng trimg, ung thu rudt
két, ung thu gan, ung thu tuyén tuy, u than kinh dém & nguoi va cac loai tuong tu, va du

kién s& duoc phat trién thanh mot loai thubc chong ung thu thé hé mai.

Phuong phap thuc hién: séng ché @& cap dén hop chét c6 cong thirc chung (1) hodc

mudi dugc dung cua no:

g K e Rz
" fz} N g\{ \:L
R N~ N l\ N fl\ g\g‘:; RO
2 N [T —n
it TN

trong do,

X duge chon tir O, (CHa)n, C(O), NH hodc S(O)2, n 1a 0 hodc 1;
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R: duoc chon tir hydro, dotéri, halogen, nhém hydroxy, nhém mercapto, nhém
xyano, nhém nitro, nhém Ci-Cg alkyl, nhém halo-C;-Cs alkyl, nhém C;-Cg alkoxy, nhom
C3-Cg xycloalkyl, nhém Ce-Cig aryl, nhom C3-Cio aryl di vong, nhom Cy-Cs di vong, -Co-s-
NR4Rs;

R, duoc chon tir hydro, dotéri, halogen, nhém hydroxy, nhém mercapto, nhém

xyano, nhém nitro, nhém C1-Cg alkyl, nhém Cs3-Cg xycloalkyl;

R3 dugc chon tir hydro, dotéri, nhém C1-Cg alkyl, nhém halo-Ci-Cs alkyl, nhém C;-
Cs alkoxy, nhém Cs-Cs xycloalkyl, -Co-8-S(O)2R6, -Co-8-C(O)OR7;

R4, Rs dugc chon doc 1ap tir hydro, doteri, nhém C-Cs alkyl, nhom halo-Ci-Cgalkyl,
nhom alkoxy Ci-Cg, nhéom xycloalkyl C3-C s;

R, R7mdi cai duoc chon doc 14p tir hydro, nhom Ci.Cgalkyl, nhom halo-C;-Cgalkyl,
nhom C;.Cs xycloalkyl.

Tét hon 1a:
X néu trén 1a C(O) hoac (CHa2)n; n 12 0 hodc 1;

Rinéu trén 1a hydro, nhém Ci.Cg ankyl hodc -Co-s-NR4Rs, trong d6, R4, Rs duogc chon
tr hydro, nhom C1.Cs ankyl hodc nhém Cs.Cg xycloalkyl;

Rz 1a hydro hoac halogen;

R3 12 hydro, nhém C1.Csg alkyl, .Co.s-S(O)2Rs hodc -Co-s-C(O)OR7, trong do, Re, R
dugc chon tir nhém Ci.Cg ankyl..

Tét hon la:
X néu trén 1a C(O) hoac (CHa)n; n 12 0 hodc 1;

R1néu trén 1a hydro, nhém C1.Cs alkyl hodc -NR4 Rs, trong d6, Ra, Rs duoc chon tur

hydro, nhém Ci.Cs alkyl, xyclopentan hodc xyclohexan;

R2 14 hydro hoac F;
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R; 12 hydro, nhém Ci-Cs alkyl, -S(O)2 Re hodc -C(O)ORy, trong dd, Re, R7 dugc
chon tir nhém C1.Cq alkyl..
T6t hon 1a:
X néu trén dugce chon tir (CHz)a hodc C(O), n béng 0 hoac 1;

R néu trén duge chon tir hydro, nhém metyl hodc -NR4 Rs, trong do, R4, Rs duge

chon tir hydro, nhom metyl, nhém etyl hodc xyclopentan;
Ry néutrénla F;

R3 néu trén dugc chon tir hydro, nhom etyl, nhém isopropyl, -S(O)2 Re hodc -
C(O)OR7, Rg 1a nhém metyl, R7 dugc chon tir nhom tert-butyl hodc nhom etyl.

Tét hon 1a:
X néu trén dugc chon tir (CHz)s hodc C(O), n béng 0 hoac 1;

R néu trén dugc chon tir hydro, nhom metyl hodc -NR4 Rs, trong do, R4, Rs duoc

chon tir hydro, nhom metyl, nhom etyl hodc xyclopentan;
Rz néutrénla F;

R3 néu trén duge chon tir hydro, nhém etyl, nhém isopropyl hodc -C(O)OR7, R7

dugc chon tir nhém tert-butyl.
Tt hon 1a:
X néu trén dugce chon tir (CHz)s hodc C(O), n bang 0 hoic 1;

R néu trén duge chon tir hydro, nhdm metyl hodc -NR4 Rs, trong d6, R4 dugc
chon tir hydro, nhém metyl, nhom etyl, Rsnéu trén duoc chon tr hydro, nhém metyl,

nhom etyl hodc xyclopentan;
Ry néutrénla F;

R3 néu trén duge chon tir hydro, nhdm etyl, nhom isopropyl hodc -C(O)OR7, Ry
dugc chon tir nhom tert-butyl.
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Tét nhét 13, hop chit theo séng ché dugc chon tir I-1 dén I-53:

Hop .
, Tén hoa hoc Cong thirc cau trac
chat :
(6-((4-(benzothiazol-6-yl)-5- R
flopyrimidin-2- f"“‘w“‘g 2

k| | T U L
yl)amino)pyridin-3-y1)(4- : L,-,lrf'
etylpiperazin-1-yl)keton
4-(benzothiazol-6-yl)-N-(5-((4-

2 etylpiperazin-1- ».Vrt w’; f\f\ P‘\ fﬁ\ S
ylmetyl)pyridin-2-yl)-5- | W \ﬂw
flopyrimidin-2-amin
tert-butyl 4-((6-((4-

(benzothiazol-6-yl)-5-
. . g Ay y N ay F

3 flopyrimidin-2- . J’;E - I rq"gl‘;;I*f‘”‘*‘»"“
yl)amino)pyridin-3- H Ly
yl)metyl)piperazin-1-
cacboxylat
4-(benzothiazol-6-yl)-5-flo-N-

(5-(piperazin-1- A S F

I-4 | ylmetyl)pyridin-2- NN m)\,\( S/>. HCl
yl)pyrimidin-2-amin N
hydroclorua
tert-butyl 4-(6-((4-
benzothiazol-6-yl)-5- '

( Y) ﬂf‘éﬁ‘ﬂ‘jﬁ"ﬂfﬁi t‘é(@\ F
I-5 | flopyrimidin-2- - %%,ikﬁ,limya 5,

yl)amino)nicotinoyl)piperazin-

1-cacboxylat
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I-6

6-((4-(benzothiazol-6-yl)-5-
flopyrimidin-2-
yl)amino)pyridin-3-
yl)(piperazin-1-yl)keton

hydroclorua

I-7

tert-butyl 4-(6-((4-
(benzothiazol-6-yl)-5-
flopyrimidin-2-
yl)amino)pyridin-3-
yl)piperazin-1-cacboxylat

I-8

4-(benzothiazol-6-yl)-5-flo-N-
(5-(piperazin-1-yl)pyridin-2-
yl)pyrimidin-2-amin

hydroclorua

4-(benzothiazol-6-y1)-5-flo-N-
(5-((4-
(metansulfonyl)piperazin-1-
yl)metyl)pyridin-2-
yl)pyrimidin-2-amin

"\J B I
SheSH

el ™~ W
e H

I-10

etyl 4-((6-((4-(benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-11

4-(benzothiazol-6-yl)-5-flo-N-
(5-((4-isopropylpiperazin-1-
yl)metyl)pyridin-2-
yl)pyrimidin-2-amin

‘x\[?‘» f’ \.x N

w“"‘v’“‘m I
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I-12

(4-etylpiperazin-1-y1)(6-((5-flo-
4-(2-metylbenzothiazol-6-
yl)pyrimidin-2-
yl)amino)pyridin-3-yl)keton

I-13

N-(5-((4-etylpiperazin-1-
yDmetyl)pyridin-2-yl)-5-flo-4-
(2-metylbenzothiazol-6-
yl)pyrimidin-2-amin

I-14

tert-butyl 4-((6-((5-flo-4-(2-
metylbenzothiazol-6-
yl)pyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-15

5-flo-4-(2-metylbenzothiazol-
6-y1)-N-(5-(piperazin-1-
ylmetyl)pyridin-2-
yl)pyrimidin-2-amin

hydroclorua

(\N/\C’\L N B F

HN\) A | N)l\N/ S

H )—Me - HCI
N

I-16

tert-butyl 4-(6-((5-flo-4-(2-
metylbenzothiazol-6-
yl)pyrimidin-2-
yl)amino)nicotinoyl)piperazin-

1-cacboxylat

m ’ﬂ'\g"’/:“‘l N’"&‘:’

wt S R T/L,MQ

I-17

(6-((5-flo-4-(2-
metylbenzothiazol-6-
yl)pyrimidin-2-
yl)amino)pyridin-3-
yl)(piperazin-1-yl)keton

hydroclorua

Iz

SRCEHY
HN x z s
N )—Me - HCI
N

7164
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I-18

(6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-
etylpiperazin-1-yl)keton

I-19

N-xyclopentyl-6-(2-((5-((4-
etylpiperazin-1-
yl)metyl)pyridin-2-yl)amino)-
5-flopyrimidin-4-

yl)benzothiazol-2-amin

1-20

tert-butyl 4-((6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-21

N-xyclopentyl-6-(5-flo-2-((5-
(piperazin-1-ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-
yl)benzothiazol-2-amin

hydroclorua

1-22

tert-butyl 4-(6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-yl)-5-flopyrimidin-2-
yl)amino)nicotinoyl)piperazin-

1-cacboxylat

I-23

(6-((4-(2-
(xyclopentylamino)benzothiazo

1-6-y1)-5-flopyrimidin-2-

yl)amino)pyridin-3-

8/64
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yl)(piperazin-1-yl)keton

hydroclorua

I-24

etyl 4-((6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-25

N-xyclopentyl-6-(5-flo-2-((5-
((4-(metansulfonyl)piperazin-1-
yDmetyl)pyridin-2-
yl)amino)pyrimidin-4-

yl)benzothiazol-2-amin

\J’

st KA

f;;\{,f: {_j/\_‘

\ \{’:\T / "‘1?5-@

R

»--'Z

I-26

tert-butyl 4-(6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)piperazin-1-cacboxylat

I-27

N-xyclopentyl-6-(5-flo-2-((5-
(piperazin-1-yl)pyridin-2-
ylamino)pyrimidin-4-
yl)benzothiazol-2-amin

hydroclorua

/>—NH * HCI

I-28

N-xyclopentyl-6-(5-flo-2-((5-
((4-isopropylpiperazin-1-
yDmetyl)pyridin-2-
yl)amino)pyrimidin-4-

yl)benzothiazol-2-amin

9/64
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I-29

(6-((4-(2-
(xyclopentylamino)benzothiazo
1-6-y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-
isopropylpiperazin-1-yl)keton

1-30

6-(2-((5-((4-etylpiperazin-1-
ylmetyl)pyridin-2-yl)amino)-
5-flopyrimidin-4-y1)-N,N-

dimetylbenzothiazol-2-amin

m W
.»j»—“!,
\f ) £

I-31

(6-((4-(2-
(dimetylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-y1)(4-
etylpiperazin-1-yl)keton

1-32

tert-butyl 4-((6-((4-(2-
(dimetylamino)benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
ylDmetyl)piperazin-1-

cacboxylat

I-33

6-(5-flo-2-((5-(piperazin-1-
ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-yl)-N,N-
dimetylbenzothiazol-2-amin

hydroclorua

1-34

tert-butyl 4-(6-((4-(2-
(dimetylamino)benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)nicotinoyl)piperazin-

1-cacboxylat

10

10/64
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I-35

(6-((4-(2-
(dimetylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)(piperazin-1-yl)keton

hydroclorua

I-36

- | isopropylpiperazin-1-

6-(5-flo-2-((5-((4-

yD)metyl)pyridin-2-
yl)amino)pyrimidin-4-yl)-N,N-

dimetylbenzothiazol-2-amin

“‘]‘/‘“‘ : N e J'

‘-—1‘_/ Y r’

i u )_b,x

xf*"f

1-37

6-(5-flo-2-((5-((4-
(metansulfonyl)piperazin-1-
y)metyl)pyridin-2-
yl)amino)pyrimidin-4-yl)-N,N-

dimetylbenzothiazol-2-amin

I-38

etyl 4-((6-((4-(2-
(dimetylamino)benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-39

(6-((4-(2-
(dimetylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-
isopropylpiperazin-1-yl)keton

I-40

tert-butyl 4-(6-((4-(2-
(dimetylamino)benzothiazol-6-

yl)-5-flopyrimidin-2-yl)

11

11/64
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amino)pyridin-3-yl)piperazin-

1-cacboxylat

I-41

6-(5-flo-2-((5-(piperazin-1-
yl)pyridin-2-
yl)amino)pyrimidin-4-yl)-N,N-
dimetylbenzothiazol-2-amin

hydroclorua

1-42

(6-((4-(2-
(dietylamino)benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-
etylpiperazin-1-yl)keton

I-43

N,N-dietyl-6-(2-((5-((4-
etylpiperazin-1-
ylmetyl)pyridin-2-yl)amino)-
5-flopyrimidin-4-

ylbenzothiazol-2-amin

1-44

tert-butyl 4-((6-((4-(2-
(dietylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

1-45

N,N-dietyl-6-(5-flo-2-((5-
(piperazin-1-ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-
yl)benzothiazol-2-amin

hydroclorua

12

12/64
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I-46

tert-butyl 4-(6-((4-(2-
(dietylamino)benzothiazol-6-
y1)-5-flopyrimidin-2-
yl)amino)nicotinoyl)piperazin-

1-cacboxylat

1-47

(6-((4-(2-
(dietylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)(piperazin-1-yl)keton

hydroclorua

1-48

N,N-dietyl-6-(5-flo-2-((5-((4-
(metansulfonyl)piperazin-1-
yl)metyl)pyridin-2-
yl)amino)pyrimidin-4-

yl)benzothiazol-2-amin

1-49

etyl 4-((6-((4-(2-
(dietylamino)benzothiazol-6-
yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-
yl)metyl)piperazin-1-

cacboxylat

I-50

N,N-dietyl-6-5-flo-2-((5-((4-
isopropylpiperazin-1-
yDmetyl)pyridin-2-
yl)amino)pyrimidin-4-

yl)benzothiazol-2-amin

I-51

(6-((4-(2-
(dietylamino)benzothiazol-6-

yl)-5-flopyrimidin-2-

13

13/64
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yl)amino)pyridin-3-yl)(4-
isopropylpiperazin-1-yl)keton

tert-butyl 4-(6-((4-(2-

(dietylamino)benzothiazol-6-

1*\.«' 4. ,;_'Fﬂxh “7{‘:. .«-F
I-52 | yl)-5-flopyrimidin-2-yl) |G P ~r )
i L
amino)pyridin-3-yl)piperazin- SN )
1-cacboxylat
N,N-dietyl-6-(5-flo-2-((5-
iperazin-1-yl)pyridin-2- HNTY
Al v
I-53 | yl)amino)pyrimidin-4- S S/>—l\>‘ -

yl)benzothiazol-2-amin

hydroclorua

Tt hon 1a:

X néu trén dugce chon tir: (CHz)shodc C(O), n 1a 0 hoac 1;

14/64

Ri néu trén dugce chon tir: hydro, nhém metyl hodc -NR4 Rs, trong do, R4 va Rs mdi

Ronéutrénla F;

R3 néu trén dugce chon tir hydro, nhom etyl, nhém isopropyl.

loai dugc chon ddc 1ap tir hydro, nhém metyl, nhom etyl; hodc Rs1a H, Rs1a xyclopentan;

Mubi duoc dung dugce chap nhin néu trén 13 mudi cdng axit ctia hgp chét co cong

fumaric, axit camphoric, axit digluconic, axit aspartic va axit tartaric.

Tét hon 14, mudi duge dung theo sang ché 14 hydroclorua.

14

thue chung (I), trong d6 axit tao muoi bao goém axit vo co va axit hitu co, trong do axit vo
co bao gom: axit clohydric, axit sunfuric, axit photphoric va axit metansulfonic, va axit
hitu co néu trén bao gdm axit axetic, axit tricloaxetic, axit propionic, axit butyric, axit

maleic, axit p-toluensulfonic, axit malic, axit malonic, axit Xinnamic, axit Xitric, axit
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Sang ché dé cap dén phuong phap diéu ché hop chit c6 cong thirc chung (1): didu
ché hop chét (I) tir hop chit (A) va hop chét (B) thong qua phan Gng ghép dbi dudi tac

dung ciia chit xtc tac palladi:

R X R
N2 X NN N2
/l z S + (\N \CNL - > /N\) \Q\ )'\ = S
o7 ON N/>_R1 RB/N\) S, Rs NN N’>_R1
()

* ®)
trong do,
X duoc chon tir O, (CHz)n, C(O), NH hodc S(O)2, n 1a 0 hodc 1;

R; duogc chon tr hydro, dotéri, halogen, nhém hydroxy, nhém mercapto, nhom

n 1<

< roam 3 L PYSIPN 4 . o o n a
AYyallV, 11110111 11U U, UL Ul-Ug ah\ h h

1 k& sl ~ . ]
1, INOm Cs al "'1, nhém Ci-Cg

alG-\Jl-\/zs cu]x\_y

C;-Cg xycloalkyl nhém Cg-Cio aryl, nhém Cs.Cio aryl di vong, nhém Cy-Cg di vong, -Co-s-
NR4Rs

R, dugc chon tir hydro, dotéri, halogen, nhém hydroxy, nhém mercapto, nhom

xyano, nhom nitro, nhom Ci-Cg alkyl, nhém C3-C s xycloalkyl;

R; duogc chon tir hydro, dotéri, nhém alkyl Ci-Cs, nhém halo-Ci-Cs alkyl, nhoém
alkoxy C1-Cs, nhoém xycloalkyl C3-Cs, -Co-g-S(O)2 R, -Co-3-C(O)OR7;

R4, Rsmdi cai dugc chon ddc 1ap tir hydro, doteri, nhém alkyl Ci-Cs, nhém halo-Ci-
Cs alkyl, nhom alkoxy Ci1-Cg nhom xycloalkyl Cs-Cs;

Rs, R7mdi cai dugc chon doc 1ap tir hydro, nhom C;-Cs alkyl, nhom halo-Ci-Cs
alkyl, nhom C3-Cg xycloalkyl.

T6t hon 13, phan Gng néu trén dugc tién hanh trong moi truong bao v¢ argon; va

nhiét do phan Gng 1a 95-105 °C, va tét nhét 1a nhiét do phan tng la 100 °C.

Sang ché con dé xuét dugc phim, bao gb6m hop chét c6 cong thirc chung (I) néu trén
hodc mudi dugc dung hodc chét déng phén cua no, va chét mang dugc dung dugc chép

nhan.
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Chéat mang dugc dung dugc chip nhan ding dé chi ta dugc hodc chét pha lodng
khong gay kich rng dang ké cho co thé va khéng can trd hoat tinh sinh hoc va déc tinh cla

hop chit dugc st dung.

Hop chit theo sdng ché nay hodc mudi dugc dung cuia n6 dugce dung dé dé san xuat

thudc chtra chét e ché kép CDK6/DYRK2.

Thubc e ché kép CDK6/DYRK2 ¢6 thé duoc sir dung dé diéu tri bénh ung thu hodc

bénh lién quan dén khoi u.

Hop chit hoac mudi duoc dung cua no theo sang ché duoc st dung dé san xuét
thudc ngan nglra va/hodc diéu tri bénh ung thu hodc bénh lién quan dén khéi u. Ung thu
hodc bénh lién quan dén khéi u bao gdbm ung thu v, ung thu tuyén tién liét, ung thu phoi,
da u tiy, bénh bach cAu, ung thu da day, ung thu buéng tring, ung thu rudt két, ung thu

gan, ung thu tuyén tuy va u than kinh dém & ngudi.

Sang ché dé cap dén hop chét c6 cong thire chung (I) hodc mudi duge dung ctia né,
¢6 hoat tinh @rc ché kép CDK6/DYRK?2, va thé hién tac dung diéu tri khdi u tang sinh 4c

tinh cua té bao.

Hiéu qua cua sang ché: So véi phuong phap thuc hién da biét, sang ché co cac uu
diém quan trong sau, do la sang ché dé xuit mot hop chat méi dugc thé hién bang cong
thitc chung (T), ¢6 thé ddng thoi te ché nhidu con dudng gy ung thu, ¢6 hiéu qué didu trj
tt, doc tinh thép, dic tinh chuyén héa thubc tdt va kho phat sinh khang thudc, va c6 thé
duoge st dung dé san xuét thudc diéu tri ung thu hodc cac bénh lién quan dén khéi u. Sang

ché ciing dé xuat phuong phap didu ché hop chat c6 cong thirc chung (I).
MO ta vén tit cac hinh vé

Fig.1 1a hinh minh hoa sy thay dbi vé trong luong co thé ctia chudt trong thir nghiém

doc tinh cip theo sang ché.

Fig.2 13 bidu dd minh hoa két qua nhuém HE trong thir nghiém ddc tinh cp theo

sang che.
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Fig.3 12 biéu dd minh hoa két qua v& thé tich khéi u ung thu tuyén tién li¢t theo sang

ché.
MG ta chi tiét sang ché
Céac thuat ngit trong sang ché c6 nghia nhu sau trir khi ¢6 quy dinh khac.

Thuét ngit "nhém alkyl" c6 nghia 1a nhém hydrocacbon no mach thang hoic phan

nhanh cé s6 lugng nguyén tir cacbon.

Thuat ngtt "nhom C;-Cg alkyl " dugc dung dé chi nhém hydrocacbon no mach thing
hodc phan nhanh cé tur 1 dén 8 nguyén tir cacbon. Nhom Ci-Cs alkyl bao gbém nhung khong
gi¢i han & nhom metyl, nhém etyl, nhom n-propyl, nhém isopropyl, nhém n-butyl, nhém
isobutyl, nhém tert-butyl, nhém n-pentyl, nhom isopentyl, nhém nopentyl, nhém n-hexyl,
nhém isohexyl, nhom 2,2-dimetylbutyl va nhom 2,3-dimetylbutyl, v.v. Thuat nglt "nhom
alkyl C1.C; "dugc dung dé chi nhoém hydrocacbon no mach thing hodc phan nhéanh c6 tir 1

dén 3 nguyén tir cacbon.

Thuat ngft "nhém alkoxy" c¢6 nghia 1a nhom O-alkyl. Thuat ngft " nhém alkoxy Ci-
Cs" duge dung dé chi nhém c6 nhém OC1.Cs alkyl.

"C(O)" c6 nghia la "-C(O)-", cu thé 1a nhom cacbonyl. Thuat ngit "halogen" 1a flo,

clo, brom hoac i6t. Tét hon 1a flo, clo, brom.

Thuat ngit "nhém halo-alkyl" c¢6 nghia 1a nhém alkyl ¢6 it nhat mot (bao gdm mot)

nhém thé halogen.

Thu4t ngit "nhom xycloalkyl" ¢ nghia la ciu tric vong don vong hodc da vong no

bao gom céc nguyén tir cacbon.

Thuét ngit "nhém C;-Cg xycloalkyl" dugc dung dé chi cAu triic vong don vong hodc
da vong no c6 tong tir 3 dén 8 nguyén tir. Nhém xycloalkyl Cs3-Cg bao gdm nhung khong
gi¢i han & nhém xyclopropyl, nhém xyclobutyl, nhém xyclopentyl, nhom xyclohexyl.

Thuit ngit "xycloalkenyl" dugc dung dé chi nhom thé alkyl don vong hodc da vong

¢6 it nhat mot lién két doi cacbon-cacbon vong.

17
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Thuét ngit "nhém Cs-Cs xycloalkenyl" dugc dung dé chi mot xycloalkenyl c6 tir 3
dén 8 nguyén tir cacbon. C3-Cs xycloalkenyl bao gdbm nhung khong gi6i han & nhom

xyclopentenyl, nhém xyclobutenyl.

Thuat ngit "C,-Cs alkenyl" dugc dung dé chi nhém hydrocacbon mach théng hoidc
phan nhanh c6 mot hoac nhiéu lién két doi cacbon-cacbon va cé tir 2 dén 8 nguyén ti

cacbon.

Thuét ngit "C,.Cg alkynyl" duoc dung dé chi mot nhom hydrocacbon mach thang
hoac phan nhanh c6 mot hoac nhiéu lién két ba cacbon-cacbon va ¢6 tir 2 dén 8 nguyén tr

cacbon.

Thuét ngit "nhém Cs-Cio aryl" c6 nghia 1a nhém don vong hodc da vong hop nhat
bao gdm tir 6 dén 10 nguyén t cacbon, c6 mot hé théng electron 7 lién hgp hoan toan.

Thong thudong, né bao gdm nhung khong gi¢i han & nhom phenyl, nhém naphthyl.

Thuat ngit "nhém aryl di vong" c6 nghia 12 nhém vong don hodc nhom vong hop
nhét, c6 mét, hai, ba hoic bdn di nguyén ti dugc chon tir mot nhém bao gém N, O hoidc S,
v6i phan con lai cia cac nguyén t vong la C, hon nita c6 hé théng electron 7 lién hgp hoan
toan. Thuat ngit "nhom C3-Cyo aryl di vong" dugc ding dé chi mot nhoém aryl di vong ¢6
tir 3 dén 10 nguyén tir cacbon trong vong ctia n6. Nhom C3-Cio aryl di vong bao gbém nhung
khong giéi han & pyrrole, furan, thiophen, imidazol, oxazol, thiazol, pyrazol, pyrimidin,

pyridin.

Thuét ngit "nhém di vong" 1a nhom xycloalkyl di vong, va c¢é nghia 12 nhém vong
don hoac vong hop nhét c6 mét hoic nhiéu dj nguyén tir N, O hodc S. Thuat nglt "nhém
C4-Cg di vong” dugce dung dé chi nhom di vong c6 tir 4 dén 8 nguyén t cacbon trong vong
ctia n6. Nhom C4-Cs di vong bao gdbm nhung khong giéi han & nhém piperazino, nhém

morpholino, nhém piperidino, nhom pyrrolidino va tuong tu.
Sang ché dugc mo ta chi tiét dudi day thong qua cac phuong an cu thé.

Quy trinh tong hop chét phan tng trung gian
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Chét phan tng (A) va chét phan tmg (B) ¢ thé dugc mua truc tiép hodc phat trién
doc 1ap va chi phi ¢6 thé giam dang ké khi phat trién doc 1ap. Cac phuong phap diéu ché
cu thé duoc phat trién doc 1ap cua chit phan tng (A) va chét phan tmg (B) nhu sau:

(1) Quy trinh téng hop 6-(2-clo-5-flopyrimidin-4-yl)benzothiazol (A-1)

pow ngé@[%

N

Buéc 1. Quy trinh tdng hop 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzothiazol: 6-bromobenzothiazol (0,43 g, 2,0 mmol) dugc hoa tan trong DMF (10
mL). Sau dé, pinacol borat (0,53 g, 2,1 mmol), Pd(dppf)Cl2 (22 mg, 0,06 mmol), kali axetat
(0,59 g, 6,0 mmol) dugc thém vao. Phan ing duoc thé bé‘mg argon ba 14n, 1am nong dén 80
°C vé phan ting trong 24 gid. Hon hop nay dugc dé nguoi, loc va cd dic, rdi tinh ché bang
sic ky cot chdp chay silica gel thu dugce hop chét 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)benzothiazol (0,47 g, hiéu suét 90%).

IHNMR (300 MHz, CDCls) 8 9,07 (s, 1H), 8,46 (s, 1H), 8,14 (d, J = 8,2 Hz, 1H),
7,94 (dd, J=8,2, 1,1 Hz, 1H), 1,38 (s, 12H).

Budce 2. Quy trinh tong hgp 6-(2-clo-5-flopyrimidin-4-yl)benzothiazol (A-1): Hop
chét 2, 4-diclo-5-flopyrimidin (0,23 g, 1,4 mmol) dugc can va cho vao binh ba ¢6 250 mL.
Sau d6, Pd(PPhs)2Cl> (21 mg, 0,03 mmol), natri cacbonat (0,27 g, 2,5 mmol), glyme (10
mL) va HxO (0,25 mL) dugc thém vao. Phan ung dugc thé bang argon ba lan, dugc lam
néng dén 80 °C. Hop chét 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzothiazol
(0,26 g, 1,0 mmol) dugc hoa tan trong glyme (5 mL), thém ting giot vao binh ba cd va
phan ng trong 16 gio. Dé ngudi, loc va c¢d dic hdn hop nay, rdi tinh ché bang sic ky cot
chdp chay silica gel thu dugc hop chét 6-(2-clo-5-flopyrimidin-4-yl)benzothiazol (0,22 g,
hiéu suit 82%). ' HNMR (300 MHz, CDCls3) 8 9,17 (s, 1H), 8,84 (d, /= 1,7 Hz, 1H), 8,58
(d, J=3,1 Hz, 1H), 8,37-8,24 (m, 2H).
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(2) Quy trinh téng hop 6-(2-clo-5-flopyrimidin-4-yl)-2-metylbenzothiazol (A-2)

NS T
T ; X
p—Me —= B s, T oW s
N 0 \©: e N/>—Me
N

Tham chiéu dén quy trinh téng hop hop chét (A-1), hiéu suat 1an luot 1a 90% va
84%. 'H NMR (400 MHz, CDCI3) § 8,70 (d, J = 1,9 Hz, 1H), 8,55 (d, J = 3,1 Hz, 1H),
8,28-8,25 (m, 1H), 8,07 (d, J = 8,6 Hz, 1H), 2,90 (s, 3H).

(3) Quy trinh téng hgp 6-(2-clo-5-flopyrimidin-4-y1)-N-xyclopentylbenzothiazol-2-
amin (A-3)

Br@r}_m D, Brﬁi},—w@

Budce 1. Quy trinh tong hop 6-bromo-N-xyclopentylbenzothiazol-2-amin: 6-bromo-
2-clobenzothiazol (0,50 g, 2,0 mmol) dugc hoa tan trong DMSO (10 mL) va
xyclopentylamin (0,19 g, 2,2 mmol) va N-etyldiisopropylamin (0,39 g, 3,0 mmol) dugc
thém véao. Phan tng duge thé bing argon ba 1an, 1am néng dén 80 °C va phén tng trong 12
gid. Hon hop nay dugc dé ngudi, loc va co dic , rdi tinh ché bang sic ky cot chép chay
silica gel dé thu dugc hop chét 6-bromo-N-xyclopentylbenzothiazol-2-amin (0,53 g, hiéu
suit 90%). ' H NMR (400 MHz, CDCl3) & 7,68 (d, J = 1,7 Hz, 1H), 7,38-7,33 (m, 2H),
6,28 (s, 1H), 3,98-3,93 (m, 1H), 2,14-2,04 (m, 2H), 1,72-1,54 (m, 6H).

U)—NHQEQL/ Z /\I©[,>—NH

Bu6c 2. Quy trinh téng hop  6-(2-clo-5-flopyrimidin-4-yl)-N-
xyclopentylbenzothiazol-2-amin (A-3): Tham chiéu dén quy trinh tdng hop hop chét (A-
1), hidu suét thu duoc 1a 1an luot 12 88% va 83%. ' H NMR (400 MHz, CDCl;) & 8,49 (d,
J=1,9 Hz, 1H), 8,46 (d, J= 3,5 Hz, 1H), 8,17-8,14 (m, 1H), 7,58 (d, J= 8,6 Hz, 1H), 5,88
(s, 1H), 4,13-4,07 (m, 1H), 2,19-2,11 (m, 2H), 1,77-1,61 (m, 6H).

(4) Quy trinh téng hop 6-(2-clo-5-flopyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-
amin (A-4)
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S Br S
NH, /
+ >_
/@ Na\sJ\N/ © 2H0 \E:[N/ A\
Br

Budce 1. Quy trinh téng hop 6-bromo-N,N-dimetylbenzothiazol-2-amin: 4-bromo-
2-iodanilin (0,60 g, 2,0 mmol), natri dimetyldithiocacbamat dihydrat (0,72 g, 4,0 mmol),
ddng axetat (0,36 g, 2,0 mmol) va kali cacbonat (0,55 g, 4,0 mmol) dugc cén va hoa tan
trong DMF (10 mL), dun néng dén 120 °C, va phan tng trong 6 gio. D& ngudi, loc va ¢
dac hdn hop nay, rdi tinh ché bang sic ky cot chép chay silica gel thu duoc hop chit 6-
bromo-N,N-dimetylbenzothiazol-2-amin (0,44 g, hiéu suét 85%). ' H NMR (400 MHz,
CDCl5) 8 7,69 (d, J=1,9 Hz, 1H), 7,41-7,35 (m, 2H), 3,20 (s, 6H).

2 X,
Br_~y -S B < - = AN A ALS
oy e L
& \ l/ N/>_N\ Z N>—\

Bu6c 2. Quy trinh téng hop  6-(2-clo-5-flopyrimidin-4-yl)-N,N-
dimetylbenzothiazol-2-amin (A-4): Tham chiéu dén quy trinh tong hop hop chét (A-1),
hidu sut 1a 88% va 80%. ' H NMR (400 MHz, CDCls) & 8,49 (d, J= 1,9 Hz, 1H), 8,45 (d,
J=3,6 Hz, 1H), 8,17-8,14 (m, 1H), 7,62 (d, J= 8,7 Hz, 1H), 3,27 (s, 6H).

(5) Quy trinh tong hop 6-(2-clo-5-flopyrimidin-4-y1)-N,N-dietylbenzothiazol-2-
amin (A-5)

S Br s >

NH
/©/ 2o NN ano \CEN)_N
Br )

N

Budc 1. Quy trinh tong hop 6-bromo-N,N-dietylbenzothiazol-2-amin: 4-bromo-2-
iodanilin (0,60 g, 2,0 mmol), natri dietyldithiocacbamat trihydrat (0,90 g, 4,0 mmol), déng
axetat (0,36 g, 2,0 mmol) va kali cacbonat (0,55 g, 4,0 mmol) dugc can va hoa tan trong
DMF (10 mL), dun néng dén 120 °C, va phan ng trong 6 gio. Dé ngudi, loc va cd dic hon
hop nay, rdi tinh ché bing séc ky cot chép chay silica gel dé thu dugc hop chat 6-bromo-
N,N-dimetylbenzothiazol-2-amin (0,46 g, hiéu suit 80%).

Br S N> ——-——>?L,QB S > 4’C.J\N\/F S >
g S ea 7
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Budce 2. Quy trinh téng hop 6-(2-clo-5-flopyrimidin-4-y1)-N,N-dietylbenzothiazol-
2-amin (A-5): Tham chiéu dén quy trinh tdng hop hop chét (A-1), hidu suat 1a 90% va
82%. 'HNMR (300 MHz, CDCl;) & 8,44 (d, J= 8,8, 2,7 Hz, 2H), 8,13 (d, J= 8,6 Hz, 1H),
7,58 (d, J= 8,7 Hz, 1H), 3,61 (q, J= 7,2 Hz, 4H), 1,32 (t, J= 7,2 Hz, 6H).

(6) Quy trinh téng hop (6-aminopyridin-3-yl)(4-etylpiperazin-1-yl)xeton (B-1)

HOOC\<;'\'I\NH2 . \/OH \/N\) i
Can va hoa tan axit 6-aminonicotinic (0,28 g, 2,0 mmol), N,N'-cacbonyldiimidazol
(0,39 g,2,4 mmol) trong DMF (5 mL) va cho phan tng & 70 °C trong 10 phut. Khudy phan
& nhi gidy, va N-etylpiperazin (0 ,46 g, 4,0 mmol) duoc thém vao.
Phan tmg dugc tién hanh qua dém & nhiét do phong, c6 ddc va tinh ché bang sic ky cot
chdp chay silica gel thu duoc hgp chét (6-aminopyridin-3-yl)(4-etylpiperazin-1-yl)xeton
(0,40 g, hiéu suét 85%). ' H NMR (300 MHz, CDCl;) & 8,19-8,17 (m, 1H), 7,57-7,54 (m,
1H), 6,51-6,48 (m, 0,9 Hz, 1H), 4,79 (s, 2H), 3,73-3,60 (m, 4H), 2,49-2,42 (m, 6H), 1,13-
1,08 (m, 3H).

(7) Quy trinh téng hop 5-((4-etylpiperazin-1-yl)metyl)pyridin-2-amin (B-2)

OHC ) . N N 2N

N NH, \/N\) \/N\) A NH,

Hoa tan 2-amino-5-formylpyridin (0,32 g, 2,6 mmol) va N-etylpiperazin (0,45 g,
3,9 mmol) trong 1,2-dicloetan (20 mL), khudy & nhiét do phong trong 2 gid. Sau do, natri
triaxetylborohydrua (0,87 g, 4,1 mmol) dugc thém vao. Phan tng dugc khudy & nhiét do
phong trong 8 gid. NaOH 1 M (30 mL) da dugc thém vao dé 1am dap tit phan Gng. Chiét
hén hop nay bang DCM (20 mL x 3), lam kho bang natri sulfat khan, cd dic , sau d6 sdc
ky cot (DCM/MeOH = 10:1) dé thu duoc hop chét 5-((4-etylpiperazin-1-yl)metyl)pyridin-
2-amin (0,52 g, 91%). ' HNMR (300 MHz, CDCl3) 6 7,94 (d, J= 2,3 Hz, 1H), 7,40 (d, /=
8,3, 2,4 Hz, 1H), 6,46 (d, J = 8,3 Hz, 1H), 4,57 (s, 2H), 3,36 (s, 2H), 2,47-2,37 (m, 10H),
1,07 (t, J="7,2 Hz, 3H).
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(8) Quy trinh tong hop tert-butyl 4-((6-aminopyridin-3-yl)metyl)piperazin-1-
cacboxylat (B-3)

X ‘ ' /Q Boc’l\(\) X | NH,

NH, Boc

Tham chiéu dén quy trinh tdng hop hop chét (B-2), hi¢u suat 1a 89%. ' HNMR (300
MHz, CDCl3): 6 7,94 (d, J=2,3 Hz, 1H), 7,40 (d, J= 8,4, 2,3 Hz, 1H), 6,48 (d, /= 8,4 Hz,
1H), 4,54 (s, 2H), 3,40 (t, J = 5,1 Hz, 4H), 3,36 (s, 2H), 2,35 (t, J= 5,1 Hz, 4H), 1,45 (s,
9H).

(9) Quy trinh téng hop tert-butyl 4-(6-aminonicotinoyl)piperazin-1-cacboxylat (B-
4)

O

HOOC N NH
O NN
NH Boc” N
2 Boc” \) = NH

Tham chiéu dén quy trinh tdng hop hop chét (B-1), hiéu sudt 1a 87%. 'H NMR (300
MHz, CDCl3) & 8,18 (d, J = 2,2 Hz, 1H), 7,56 (dd, J = 8,5, 2,2 Hz, 1H), 6,51 (d, J= 8,5
Hz, 1H), 4,76 (s, 2H), 3,65-3,56 (m, 4H), 3,48-3,42 (m, 4H), 1,48 (s, 9H).

2

(10) Quy trinh tdng hgp tert-butyl 4-(6-aminopyridin-3-yl)piperazin-1-cacboxylat
(B-5)

Boc.
N

Br ~ N Boc\N N
T, - 0w — 'y

2
X N0,

Budc 1. Quy trinh téng hop tert-butyl 4-(6-nitropyridin-3-yl)piperazin-1-
cacboxylat: 5-bromo-2-nitropyridin (0,41 g, 2,0 mmol), tert-butylpiperazin-1-cacboxylat
(0,48 g, 2,6 mmol) va trietylamin (0,41 g, 4,0 mmol) dugc cin va hoa tan trong DMSO(5
mL), dun nong dén 60 °C va phan Gng trong 18 gio. Dé ngudi, loc va cd dic hdn hop nay,
rdi tinh ché bang sic ky cot chép chay silica gel thu duge hop chét tert-butyl 4-(6-
nitropyridin-3-yl)piperazin-1-cacboxylat (0,49 g, hi€u suit 80%). ' H NMR (400 MHz,
CDCl;) & 8,17-8,13 (m, 2H), 7,22 (d, J = 9,2, 3,1 Hz, 1H), 3,66-3,64 (m, 4H), 3,49-3,46
(m, 4H), 1,49 (s, 9H).
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BOC\N/H Boc\N/\

I\/N\C\L - . K/N\CNL
| |
X-"No N NH,

2

Bu6c 2. Quy trinh téng hop tert-butyl 4-(6-aminopyridin-3-yl)piperazin-1-
cacboxylat: Tert-butyl 4-(6-nitropyridin-3-yl)piperazin-1-cacboxylat (0,31 g, 1,0 mmol),
dugc khir trong bt sét (0,17 g, 3,0 mmol) va amoni clorua (0,49 g, 9,0 mmol) dugc can va
hoa tan trong etanol 70% (10 mL), dun néng dén 70 °C va phan ung trong 6 gio. Dé ngudi,
loc va ¢b ddc hdn hop nay, rdi tinh ché bang sic ky cot chép chdy silica gel thu duge hop
chét tert-butyl 4-(6-aminopyridin-3-yl)piperazin-1-cacboxylat (0,24 g, hiéu suit 85%). 'H
NMR (300 MHz, CDCIs) 6 7,78 (d, J= 2,9 Hz, 1H), 7,17 (dd, J = 8,8, 2,9 Hz, 1H), 6,49
(d, J= 8,8 Hz, 1H), 4,19 (s, 2H), 3,59-3,55 (m, 4H), 2,98-2,94 (m, 4H), 1,48 (s, 9H).

(11) Quy trinh téng hop 5-((4-(metansulfonyl)piperazin-1-yl)metyl)pyridin-2-amin
(B-6)

oHes w0
|
~ ' N MeOQS’N\) NONH

NH,  MeO,S” 2

Tham chiéu dén quy trinh téng hop hop chét (B-2), hiéu suét 14 90%. ' H NMR (400
MHz, CDCls) § 8,10-7,79 (m, 1H), 7,40 (d, J= 8,3 Hz, 1H), 6,57 (s, 1H), 4,55 (s, 2H), 3,41
(s, 2H), 3,22 (t, J=4,9 Hz, 4H), 2,77 (s, 3H), 2,53 (t, J= 5,0 Hz, 4H).

(12) Quy trinh téng hop etyl 4-((6-aminopyridin-3-yl)metyl)piperazin-1-cacboxylat
(B-7)

O O
X
N ~ N

Tham chiéu dén quy trinh tdng hop hop chét (B-2), hiéu sut 12 86%. ' H NMR (400
MHz, CDCl3) & 7,87 (d, J=2,2 Hz, 1H), 7,43 (d, J= 8,5, 2,3 Hz, 1H), 6,51 (d, J= 8,5 Hz,
1H), 5,71 (s, 2H), 4,12 (q, J= 7,1 Hz, 2H), 3,46 (t, J= 5,1 Hz, 4H), 3,36 (s, 2H), 2,37 (t, J
= 5,1 Hz, 4H), 1,25 (t, J=7,1 Hz, 3H).

(13) Quy trinh téng hop 5-((4-isopropylpiperazin-1-yl)metyl)pyridin-2-amin (B-8)
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OHC._~, . NH ﬁN Z N
S A

Tham chiéu dén quy trinh tdng hop hop chit (B-2), hi¢u suat 1a 81%. ' HNMR (400
MHz, CDCls) & 7,88 (d, J=2,2 Hz, 1H), 7,43 (d, J= 8,4, 2,2 Hz, 1H), 6,48 (d, J= 8,4 Hz,
1H), 4,95 (s, 2H), 3,39 (s, 2H), 2,88-2,80 (m, 1H), 2,72-2,51 (m, 8H), 1,10 (d, J= 6,6 Hz,
6H).

(14) Quy trinh téng hop (6-aminopyridin-3-y1)(4-isopropylpiperazin-1-yl)xeton (B-

9)
o
HOOC -~ N ‘/\N)Y\N
~ ’ N NN
\/\NH2 Y ~ NH,

Tham chiéu dén quy trinh tdng hop hop chat (B-1), hiéu suét 1a 85%. ' HNMR (300
MHz, CDCls) & 8,18 (s, 1H), 7,55 (d, J= 8,4 Hz, 1H), 6,49 (dd, J= 8,6, 2,1 Hz, 1H), 4,86
(s, 2H), 3,67-3,61 (m, 4H), 2,77-2,71 (m, 1H), 2,55-2,51 (m, 4H), 1,05 (d, J= 6,0 Hz, 6H).

Vi du thyc hién sang ché
Quy trinh tong hgp hop chét I-1 dén 1-53
Vidu 1:

Quy trinh tong hop (6-((4-(benzothiazol-6-yl1)-5-flopyrimidin-2-yl)amino)pyridin-
3-yl)(4-etylpiperazin-1-yl)xeton (I-1):

(e}
F o Pd,(db
N 2(dba)s
)NI\ Xantphos (\N ZTN O ONTS F
oI N s Y0 v A 2
/> \/N A | 082CO3 ~— N N S
N NH, Dioxane H N/>

Hop chit 6-(2-clo-5-flopyrimidin-4-yl)benzothiazol (133 mg, 0,5 mmol) va 6-
aminopyridin-3-yl)(4-etylpiperazin-1-yl)xeton (141 mg, 0,6 mmol) dugc hoa tan trong
dioxan (5 mL). Sau d6, thém vao Pda(dba); (23 mg, 0,025 mmol), xantphos (58 mg, 0,1
mmol), xesi cacbonat (326 mg, 1,0 mmol). Phan tng dugc thé bang argon ba l4n, 1am néng
dén 100 °C va phan tmg trong 12 gio. Dé ngudi, loc va co dic hdn hop nay, rdi thuc hién
séc ky cot (DCM~DCM/MeOH = 10:1) dé thu dugc hop chat (6-((4-(benzothiazol-6-y1)-
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5-flopyrimidin-2-yl)amino)pyridin-3-yl)(4-etylpiperazin-1-yl)xeton (88 mg, hi€u suit
38%). 'H NMR (300 MHz, CDCl3) 6 9,68 (s, 1H), 9,15 (s, 1H), 8,76-8,75 (m, 1H), 8,61-
8,58 (m, 2H), 8,52 (d, J = 8,7, 0,9 Hz, 1H), 8,33-8,26 (m, 2H), 7,86 (d, J= 8,7, 2,3 Hz,
1H), 3,80-3,61 (m, 4H), 2,51-2,44 (m, 6H), 1,12 (t, J= 7,2 Hz, 3H).

Vidu 2:

Quy trinh  tong hop 4-(benzothiazol-6-y1)-N-(5-((4-etylpiperazin-1-
yDmetyl)pyridin-2-y1)-5-flopyrimidin-2-amin (I-2):

N7 Pd,(dba);

N sy —Gon e A@Ni?ﬁ@[s
N NH, Dioxane H N,)
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suét 12 43%. ' H NMR (300
MHz, CDCI3) § 9,15 (s, 1H), 9,11 (s, 1H), 8,78-8,76 (m, 1H), 8,54 (d, J = 3,5 Hz, 1H),
8,41 (d, J = 8,6 Hz, 1H), 8,35-8,26 (m, 3H), 7,73 (d, J = 8.6, 2,3 Hz, 1H), 3,52 (s, 2H),
2,58-2,47 (m, 10H), 1,14 (t, J= 7,2 Hz, 3H).

7\

Vidu 3:

Quy trinh tong hop tert-butyl 4-((6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-3):

F
NP Pd,(dba),
P y __ Xantphos Z N N N
CI” N S, * (N N co
/> ,N\) x Cs,C05 Boc
N Boc NH, Dioxane

Tham chiéu dén quy trinh tdng hop hop chit (I-1), hiéu suit 1a 52%. ' H NMR (400
MHz, CDCls) & 9,14 (s, 1H), 8,83 (s, 1H), 8,77 (d, J= 1,5 Hz, 1H), 8,52 (d, J = 3,5 Hz,
1H), 8,41 (d, J = 8,6 Hz, 1H), 8,34-8,27 (m, 3H), 7,75-7,73 (m, 1H), 3,50 (s, 2H), 3,45-
3,43 (m, J = 5,2 Hz, 4H), 2,43-2,40 (m, 4H), 1,46 (s, 9H).

Vi du 4:

Quy trinh téng hop 4-(benzothiazol-6-yl)-5-flo-N-(5-(piperazin-1-ylmetyl)pyridin-
2-yl)pyrimidin-2-amin hydroclorua (I-4):
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SheE e SheS e
Boc’N\) = N)\N/ S NN N)\N/ S_ - Hel
N N/> H N/>

Tert-butyl 4-((6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-yl)amino)pyridin-3-

yDmetyl)piperazin-1-cacboxylat dugc hoa tan trong diclometan, rdi dan khi HCl vao & diéu
kién 0 °C va phan mg trong 2 gio. Sau khi phdn tng két thiic, co dic hdn hop nay thu dugc
hop chit 4-(benzothiazol-6-y1)-5-flo-N-(5-(piperazin-1-ylmetyl)pyridin-2-yl)pyrimidin-2-

amin hydroclorua, hi€u suét 12 100%.

'H NMR (300 MHz, DMSO-ds) § 12,17 (s, 1H), 10,08 (s, 1H), 9,62 (s, 1H), 8,95
(t, J=2,7 Hz, 2H), 8,71 (s, 1H), 8,53 (d, J= 8,8 Hz, 1H), 8,30 (q, J= 8,7 Hz, 2H), 7,99 (d,
J=9,0 Hz, 1H), 4,57 (s, 2H), 3,54-3,42 (m, 10H).

Vidu 5:

Quy trinh téng hop tert-butyl 4-(6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-

yl)amino)nicotinoyl)piperazin-1-cacboxylat (I-5):
F 0 Pd,(dba);

N
)l\ _ Xantphos Z N \
s + N Z "N _ -
CI” N > @ g Cs,CO3 Boc” N\)
N Boc” NH, Dioxane

Tham chiéu dén quy trinh tdng hop hop chit (I-1), hiéu suat 1a 52%. 'H NMR (400
MHz, CDCl3) & 9,16 (s, 1H), 8,78-8,78 (m, 1H), 8,52-8,49 (m, 2H), 8,44 (d, /=24, 0,8
Hz, 1H), 8,34-8,28 (m, 3H), 7,84 (d, J= 8,7, 2,3 Hz, 1H), 3,70-3,44 (m, 8H), 1,48 (s, 9H).

Vi du 6:

Quy trinh tong hop 6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-yl)amino)pyridin-3-
yl)(piperazin-1-yl)xeton hydroclorua (I-6):

(0] (0]
F F
(\Nk@ N (\N)KC\L N
| | HCI | |
NP NG NP s —< . ow) KN Ay S ho
N N/> H N/>

Phuong phéap didu ché 6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-
yDamino)pyridin-3-yl)(piperazin-1-yl)xeton hydroclorua ding dé chi quy trinh tong hop
hop chét (I-4), va hiéu suét 1a 100%.
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'H NMR (400 MHz, DMSO-ds) § 11,25 (s, 1H), 9,60-9,58 (m, 3H), 8,93 (d, J= 1,6
Hz, 1H), 8,88 (d, J = 3,3 Hz, 1H), 8,51 (d, J = 2,2 Hz, 1H), 8,32-8,25 (m, 2H), 8,19-8,09

(m, 2H), 3,79-3,76 (m, 4H), 3,18-3,16 (m, 4H).
Vidu7:
Quy trinh tong hop tert-butyl 4-(6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-

yl)amino)pyridin-3-yl)piperazin-1-cacboxylat (I-7):

Boc.
Boc< N/\
N Pd,(dba):
O Xafnphos3 K/N\CNK NP
T oscos LA s

NT F
)I\ = N
S, + =z
C N S \QI\L C5,C0; |
N XNH, Dioxane

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hidu suat 1a 47%. 'H NMR (400

MHz, CDCls) & 9,15 (s, 1H), 8,77-8,76 (m, 1H), 8,45 (d, J = 3,4 Hz, 1H), 8,33-8,26 (m,
3H), 8,04-8,02 (m, 2H), 7,38 (d, J = 9,1, 3,0 Hz, 1H), 3,63-3,60 (m, 4H), 3,11-3,09 (m,

4H), 1,49 (s, 9H).

Vidu 8:
Quy trinh téng hgp 4-(benzothiazol-6-yl)-5-flo-N-(5-(piperazin-1-yl)pyridin-2-

yl)pyrimidin-2-amin hydroclorua (I-8):
HNT™Y
I\/NO )Nl\\ F
A bz
N /NI@[S/>- HCI
N

Boc<
0
N\C’\‘I\ N F HCI
N N)l\N/ S
H N/>

Tham chiéu dén quy trinh tdng hop hop chét (I-4), hiéu suét 1a 100%. "H NMR (400

MHz, DMSO-dq) & 11,43 (s, 1H), 9,60 (s, 1H), 9,33 (s, 2H), 8,91 (s, 1H), 8,87 (d, J=3.3
Hz, 1H), 8,33-8,23 (m, 2H), 8,07 (d, /= 9.4 Hz, 1H), 8,01 (d, J=2,9 Hz, 1H), 7,85 (d, J =

9,4 Hz, 1H), 3,44 (t, J= 5,1 Hz, 4H), 3,27-3,25 (m, 4H).
Vidu9:

Quy trinh téng hop 4-(benzothiazol-6-y1)-5-flo-N-(5-((4-(metansulfonyl)piperazin-

1-yDmetyl)pyridin-2-yl)pyrimidin-2-amin (I-9):
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F
N Pd,(dba); / ~F
s NN danhes N o
| /N\) X - S
<N D M0 N >

/m “
Cl N N
Me0,S~

N
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suat 1 45%. ' HNMR (400
MHz, CDCI3) § 9,15 (s, 1H), 8,78-8,77 (m, 1H), 8,48 (d, J = 3,4 Hz, 1H), 8,40 (d, J = 8,5,
0,8 Hz, 1H), 8,34-8,29 (m, 2H), 8,25-8,25 (m, 1H), 8,18 (s, 1H), 7,70 (d, ] = 8,6, 2,4 Hz
1H), 3,53 (s, 2H), 3,25 (t, J = 4,9 Hz, 4H), 2,78 (s, 3H), 2,58 (t, ] = 5,0 Hz, 4H).

Vidu 10:
Quy trinh téng hop etyl 4-((6-((4-(benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-10):
N Pd,(dba)s
L. . Z Xantphos Z N NT
TS o AT T e SR X@
(o}

Tham chiéu dén quy trinh tong hop hop chét (I-1), hiéu suat 1a 55%. "H NMR (400
MHz, CDCI3) § 9,15 (s, 1H), 8,78-8,77 (m, 1H), 8,48 (d, J = 3,4 Hz, 1H), 8,39 (d, ] = 8,6,
0,8 Hz, 1H), 8,34-8,27 (m, 2H), 8,25-8,24 (m, 2H), 7,72 (d, J = 8,6, 2,3 Hz, 1H), 4,13 (q,
=17.1 Hz, 2H), 3,50-3,47 (m, 6H), 2,42 (t, ] = 5,0 Hz, 4H), 1,26 (t, ] = 7,1 Hz, 3H).

Vidull:
Quy trinh téng hop 4-(benzothiazol-6-yl)-5-flo-N-(5-((4-isopropylpiperazin-1-
yDmetyl)pyridin-2-yl)pyrimidin-2-amin (I-11)
NP Pd,(dba); F
A s Nyn —enpres \Fr e 3
N Dioxane N

Tham chiéu dén quy trinh tong hop hop chét (I-1), hiéu suat 1a 48%. ' H NMR (400

MHz, CDCI3) § 9,15 (s, 1H), 8,78 (d, J= 1,6 Hz, 1H), 8,48 (d, J= 3,5 Hz, 1H), 8,38 (d, J
= 8.5, 0,8 Hz, 1H), 8,35-8,32 (m, 1H), 8,30-8,27 (m, 1H), 8,25-8,23 (m, 2H), 7,73 (d, J =

8.6, 2.3 Hz, 1H), 3,50 (s, 2H), 2,68-2,44 (m, 9H), 1,06 (d, J = 6,5 Hz, 6H)

Vidu 12:
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Quy trinh téng hop (4-etylpiperazin-1-yl)(6-((5-flo-4-(2-metylbenzothiazol-6-
yD)pyrimidin-2-yl)amino)pyridin-3-yl)xeton (I-12):

Pdy(dba)s

N
)l\ P s |/\ N Xantphos )ki\/‘\
CI” N o N\)
N/>_Me N Cs,C05 />_Me

r Dioxane

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suét 1a 40%. ' H NMR (400
MHz, CDCI3) § 9,25 (s, 1H), 8,63 (d, J= 1,8 Hz, 1H), 8,56-8,54 (m, 2H), 8,51 (d, /= 8,7
Hz, 1H), 8,24 (dt, J= 8,7, 1,3 Hz, 1H), 8,09 (d, J= 8,6 Hz, 1H), 7,86 (d, J= 8,7, 2,4 Hz,
1H), 3,78-3,64 (m, 4H), 2,90 (s, 3H), 2,51-2,46 (m, 6H), 1,13 (t, J=7,1 Hz, 3H).

Vidu 13:

Quy trinh tong hop N-(5-((4-etylpiperazin-1-yl)metyl)pyridin-2-yl)-5-flo-4-(2-
metylbenzothiazol-6-yl)pyrimidin-2-amin (I-13):

F Pdy(dba)s

P s + (\N A N Xantphos (\N Z N )NL\/
O A U TR T A e

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suat 1a 52%. ' H NMR (300
MHz, CDCI3) 5 8,63 (d, J= 1,8 Hz, 1H), 8,49-8,47 (m, 2H), 8,38 (d, /= 8,6 Hz, 1H), 8,28-
8,24 (m, 2H), 8,08 (d, J= 8,7 Hz, 1H), 7,72 (d, J= 8,6, 2,3 Hz, 1H), 3,51 (s, 2H), 2,90 (s,
3H), 2,55-2,45 (m, 10H), 1,11 (t, J= 7,2 Hz, 3H).

Vi du 14:

Quy trinh téng hop tert-butyl 4-((6-((5-flo-4-(2-metylbenzothiazol-6-yl)pyrimidin-
2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-14):
F Pdy(dba)s =
/I\ />—Me Boc N\) /\Ck e . Boc” N\) /\Q\

Cs,CO3
Dioxane

/>—Me

Tham chiéu dén quy trinh téng hop hop chit (I-1), hidu suat la 55%. "H NMR (300
MHz, CDCI3) & 8,63 (s, 1H), 8,46 (d, J= 3,5 Hz, 1H), 8,39 (d, J = 8,6 Hz, 1H), 8,32 (s,
1H), 8,27-8,24 (m, 2H), 8,08 (d, J= 8,7 Hz, 1H), 7,72 (d, J = 8,4 Hz, 1H), 3,49 (s, 2H),
3,43 (t, J=4,8 Hz, 4H), 2,91 (s, 3H), 2,42-2,39 (m, 4H), 1,46 (s, 9H).
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Vidu 15:

Quy trinh tbng hop 5-flo-4-(2-metylbenzothiazol-6-y1)-N-(5-(piperazin-1-
ylmetyl)pyridin-2-yl)pyrimidin-2-amin hydroclorua (I-15):

F F
O S SAYSHS
BOC/N\) AQKN)LN/ s HN\) ™ | N)l\N/ S
H Ve H )—Me - HC
N N

Tham chiéu dén quy trinh tdng hop hop chét (I-4), higu suét 1a 100%. ' H NMR (400
MHz, DMSO-ds) & 11,67 (s, 1H), 9,90 (s, 2H), 8,89 (d, J = 3,3 Hz, 1H), 8,80 (d, J= 1,7
Hz, 1H), 8,64 (d, J=2.,2 Hz, 1H), 8,40 (dd, J=9,0, 2,2 Hz, 1H), 8,21 (dt, /= 8,6, 1,3 Hz,
1H), 8,13 (d, J = 8,6 Hz, 1H), 8,04 (d, J = 8,9 Hz, 1H), 4,50 (s, 2H), 3,50-3,45 (m, 8H),
2,88 (s, 3H).

Vidu 16:

Quy trinh tong hop tert-butyl 4-(6-((5-flo-4-(2-metylbenzothiazol-6-yl)pyrimidin-
2-yl)amino)nicotinoyl)piperazin-1-cacboxylat (I-16):

0 (0]
F Pd,(db F
N' = (\N AN ’ 2(dba)g 1/\N AN N
antphos \) | /jl\
CI/kN/ S A PN " Boc NSNTNT S
)—Me Boc” NH, Cs,C0;4 H )—Me
N Dioxane N

Tham chiéu dén quy trinh tdng hop hop chét (I-1), higu suét 1a 40%. ' HNMR (400
MHz, CDCI3) § 9,11 (s, 1H), 8,63 (s, 1H), 8,55-8,51 (m, 3H), 8,24 (d, J = 8,6 Hz, 1H),
8,09 (d,J=8,7, 3,3 Hz, 1H), 7,86 (dt, J= 8,9, 2,6 Hz, 1H), 3,67-3,46 (m, 8H), 2,91 (s, 3H),
1,48 (s, 9H).

Vidu 17:

Quy trinh téng hop  (6-((5-flo-4-(2-metylbenzothiazol-6-yl)pyrimidin-2-
yl)amino)pyridin-3-yl)(piperazin-1-yl)xeton hydroclorua (I-17):

0
F F
NN NS HCl (NN NS
BOC/N\/' J\Q\NJ'\N/ s o N)'\N/ s
H )—Me H )—Me - HCI
N N

Tham chiéu dén quy trinh tdng hop hop chit (I-4), hidu suat 1a 100%. ' H NMR (300
MHz, DMSO-ds) & 12,04 (s, 1H), 9,85 (s, 2H), 8,92 (d, J= 2,9 Hz, 1H), 8,81 (s, 1H), 8,60
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(s, 1H), 8,28 (d, J=9,1 Hz, 1H), 8,21 (d, J= 8,7 Hz, 1H), 8,13 (d, J = 8,6 Hz, 1H), 8,06
(d, 7= 9,0 Hz, 1H), 3,83-3,77 (m, 4H), 3,20-3,14 (m, 4H), 2,88 (s, 3H).

Vidu 18:

Quy trinh tong hop  (6-((4-(2-(xyclopentylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-y1)(4-etylpiperazin-1-yl)xeton (I-18):

Pd(dba)s

s F Pasab )KQ N

pZ antp 0S

o HH e k@ Cgme 1@
Tham chiéu dén quy trinh tbng hop hop chét (I-1), hidu suét 1a 45%. ' H NMR (400

MHz, CDCI3) & 8,90 (s, 1H), 8,50 (d, ] = 8,7 Hz, 1H), 8,46 (d, ] =2,2 Hz, 1H), 8,43 (d, J

=3,6 Hz, 1H), 8,40 (d, J = 1,8 Hz, 1H), 8,07 (d, T=8,7, 1,8 Hz, 1H), 7,84 (d, 1= 8,7, 2,3

Hz, 1H), 7,64 (d, ] = 8,5 Hz, 1H), 6,08 (s, 1H), 3,80-3,65 (m, 4H), 2,52-2,47 (m, 6H), 2,18-

2,12 (m, 2H), 1,81-1,64 (m, 6H), 1,13 (t, ] = 7,2 Hz, 3H).

Vidu 19:

Quy trinh tong hgp N-xyclopentyl-6-(2-((5-((4-etylpiperazin-1-yl)metyl)pyridin-2-
yl)amino)-5-flopyrimidin-4-yl)benzothiazol-2-amin (I-19):

N7 Pd,(dba)s
Ao & o, T 0 A e £
Tham chiéu dén quy trinh tdng hop hop chit (I-1), higu sudt 1a 51%. 'H NMR (400
MHz, CDCI3) & 8,59 (s, 1H), 8,43-8,35 (m, 3H), 8,23 (d, ] = 2,2 Hz, 1H), 8,08-8,05 (m,
1H), 7,71 (d, T = 8.6, 2,3 Hz, 1H), 7,64 (d, ] = 8,6 Hz, 1H), 6,12 (d, T = 6,7 Hz, 1H), 4,08-
4,04 (m, 1H), 3,50 (s, 2H), 2,54-2,42 (m, 10H), 2,19-2,11 (m, 2H), 1,79-1,64 (m, 6H), 1,10
(t, J=7,2 Hz, 3H).

Vi du 20:

Quy trinh téng hop tert-butyl 4-((6-((4-(2-(xyclopentylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-20):
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~rF Pdy(dba)s
Aoy & oy, i T P
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suat 1a 57%. ' H NMR (400
MHz, CDCI3) & 8,43-8,40 (m, 2H), 8,38 (d, J= 3,7 Hz, 1H), 8,22 (s, 2H), 8,11 (d, J=7.8
Hz, 1H), 7,79 (s, 1H), 7,63 (d, J = 8,4 Hz, 1H), 5,71 (s, 1H), 4,13-4,05 (m, 1H), 3,60-3,45
(m, 6H), 2,57-2,43 (m, 4H), 2,20-2,12 (m, 2H), 1,80-1,61 (m, 6H), 1,46 (s, 9H).

Vidu21:

Quy trinh téng hop N-xyclopentyl-6-(5 -flo-2-((5-(piperazin-1-ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-yl)benzothiazol-2-amin hydroclorua (I-21):

BOCNQAQ XCEHH _w HNJAQ“ A\L@EHH

Tham chiéu dén quy trinh tdng hop hop chét (I-4), hiéu suét 1a 100%. ' H NMR (400
MHz, DMSO-ds) & 11,31 (s, 1H), 9,80 (s, 2H), 9,40 (s, 1H), 8,79 (d, J = 3,6 Hz, 1H), 8,60
(d, J=2,2 Hz, 1H), 8,53 (d, J = 1,8 Hz, 1H), 8,32 (d, J= 9,1, 2,2 Hz, 1H), 8,10-8,06 (m,
2H), 7,65 (d, J= 8,6 Hz, 1H), 4,44 (s, 2H), 4,29-4,24 (m, 1H), 3,46-3,38 (m, 8H), 3,17 (s,
1H), 2,06-1,99 (m, 2H), 1,73-1,59 (m, 6H).

Vidu 22:

Quy trinh tdng hop tert-butyl 4-(6-((4-(2-(xyclopentylamino)benzothiazol-6-y1)-5-
flopyrimidin-2-yl)amino)nicotinoyl)piperazin-1-cacboxylat (I-22):

0]
F o] Pd,(dba)
N 2 3 F

)l\ _ s Q y N Xantphos (\]\1 Z 'N )NI\\
Cl N Cs,CO _N S Z S

NH 273 Boc N~ 'N

N’>— Boc” N\) H )—NH

N

Dioxane

Tham chiéu dén quy trinh téng hop hop chét (I-1), hiéu suét 1a 53%. ' H NMR (400
MHz, CDCI3) & 8,82 (s, 1H), 8,51 (d, J= 8,4 Hz, 1H), 8,46-8,41 (m, 3H), 8,09 (d, /=83
Hz, 1H), 7,85-7,82 (m, 1H), 7,63 (d, J= 8,3 Hz, 1H), 6,20 (s, 1H), 4,09-4,03 (m, 1H), 3,68-
3,45 (m, 8H), 2,18-2,12 (m, 2H), 1,80-1,62 (m, 6H), 1,48 (s, 9H).

Vi du 23:
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Quy trinh téng hop  (6-((4-(2-(xyclopentylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)(piperazin-1-yl)xeton hydroclorua (I-23):

0 0
F F
(\N AN N (\N AN N
cl
saeE s | ISACS O o
Boc NN )—NH NN N/>_NH
N

Tham chiéu dén quy trinh tdng hop hop chét (I-4), hidu suat 1a 100%. ' H NMR (400
MHz, DMSO-ds) § 11,15 (s, 1H), 9,70 (s, 1H), 9,52 (s, 2H), 8,80 (s, 1H), 8,56-8,50 (m,
2H), 8,15-8,09 (m, 3H), 7,69 (d, J = 8,6 Hz, 1H), 4,32-4,25 (m, 1H), 3,80-3,74 (m, 4H),
3,33 (s, 1H), 3,20-3,14 (m, 4H), 2,05-1,99 (m, 2H), 1,76-1,59 (m, 6H).

Vidu 24:

Quy trinh tdéng hop etyl 4-((6-((4-(2-(xyclopentylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-24):

Pda(dba);
\ [/\N Z |N Xantphos Z \
o\n,N\) sy, ————— \/o N\) g
/>—NH 2 Cs,C03 />_NH
o Dioxane

Tham chiéu dén quy trinh tdng hop hop chit (I-1), higu sut 1a 56%. 'H NMR (400
MHz, CDCI3) & 8,82 (s, 1H), 8,42-8,38 (m,3H), 8,25-8,24 (m, 1H), 8,05 (d, J = 8,3 Hz,
1H), 7,73 (d, J = 8,4 Hz, 1H), 7,64 (d, J= 8,3 Hz, 1H), 6,25 (s, 1H), 4,14 (q, J= 7,0 Hz,
2H), 4,08-4,02 (m,1H), 3,54-3,47 (m, 6H), 2,46-2,42 (m, 4H), 2,19-2,11 (m, 2H), 1,79-
1,61 (m, 6H), 1,26 (t, J= 7,0 Hz, 3H).

Vi du 25:

Quy trinh téng hop N-xyclopentyl-6-(5-flo-2-((5-((4-(metansulfonyl)piperazin-1-
yDmetyl)pyridin-2-yl)amino)pyrimidin-4-yl)benzothiazol-2-amin (I-25):

\ = Pdy(dba); \
\) /U Xantphos \) Q
X —_— _N
>—NH MeO,S”~ Cs,COs3 MeO,S />—NH
Dioxane

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suit 12 53%. ' H NMR (400
MHz, CDCI3) & 8,54 (s, 1H), 8,42-8,39 (m, 3H), 8,24 (d, J = 2,3 Hz, 1H), 8,10-8,07 (m,
1H), 7,69 (d, J = 8,6, 2,3 Hz, 1H), 7,64 (d, ] = 8,6 Hz, 1H), 5,96 (d, J = 6,8 Hz, 1H), 4,09-
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4,04 (m, 1H), 3,52 (s, 2H), 3,25 (t, ] = 4,9 Hz, 4H), 2,79 (s, 3H), 2,58 (1, ] = 4,9 Hz, 4H),
2,19-2,11 (m, 2H), 1,80-1,70 (m, 6H).

Vi du 26:

Quy trinh tdng hop tert-butyl 4-(6-((4-(2-(xyclopentylamino)benzothiazol-6-y1)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)piperazin- 1-cacboxylat (I-26):

\ Boc. N Pd,(dba)s
N Xantphos \
N
/>—NH Q Cs,C04
NONH, Dioxane />—NH

Tham chiéu dén quy trinh tbng hop hop chét (I-1), hiéu suét 1a 44%. ' H NMR (400
MHz, CDCI3) 58,48 (s, 1H), 8,39 (d, J = 1,8 Hz, 1H), 8,36 (d, ] = 3,7 Hz, 1H), 8,31 (d, J
=9,1 Hz, 1H), 8,08-8,05 (m, 1H), 8,03 (d, ] =2,9 Hz, 1H), 7,63 (d, ] = 8,5 Hz, 1H), 7,37
(d,7=09,1, 3,0 Hz, 1H), 6,10 (d, J = 6,6 Hz, 1H), 4,08-4,03 (m, 1H), 3,61 (t, ] = 5,1 Hz,
4H), 3,09 (t, ] = 5,0 Hz, 4H), 2,17-2,11 (m, 2H), 1,77-1,64 (m, 6H), 1,49 (s, 9H).

Vi du 27:

Quy trinh téng hop N-xyclopentyl-6-(5-flo-2-((5-(piperazin-1-yl)pyridin-2-
yl)amino)pyrimidin-4-yl)benzothiazol-2-amin hydroclorua (I-27):

Boc<
N

HN/\
K/N/N N HCI K/N/N N F
NS I l “ N ! )1\ I~
T P Ty
N

Tham chiéu dén quy trinh téng hop hop chit (I-4), hi¢u suat 1a 100%. ' HNMR (400
MHz, DMSO-ds) & 11,97 (s, 1H), 10,53 (s, 1H), 9,86 (s, 2H), 8,83 (d, /= 3,3 Hz, 1H), 8,57
(d, J=1,7 Hz, 1H), 8,27 (d, J = 9,6, 2,6 Hz, 1H), 8,11-8,09 (m, 1H), 8,05 (d, /= 2,6 Hz,
1H), 7,86 (d, J=9,5 Hz, 1H), 7,77 (d, J = 8,6 Hz, 1H), 4,41-4,35 (m, 1H), 3,52-3,50 (m,
4H), 3,26-3,23 (m, 4H), 2,08-2,02 (m, 2H), 1,76-1,60 (m, 6H).

Vi du 28:

Quy trinh tong hop N-xyclopentyl-6-(5-flo-2-((5-((4-isopropylpiperazin-1-
yDmetyl)pyridin-2-yl)amino)pyrimidin-4-yl)benzothiazol-2-amin (I-28):
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Pd,(dba)s
/k _ Xantphos N ~
cl /\CL T CsCo,
NH 2CO;
/>_ Dioxane >—‘NH

Tham chiéu dén quy trinh téng hop hop chét (I-1), hiéu suét 12 50%. 'H NMR (400
MHz, CDCI3) 58,78 (s, 1H), 8,40-8,38 (m, 3H), 8,23 (d, J = 2,2 Hz, 1H), 8,05 (d, ] = 8,5,
1,8 Hz, 1H), 7,71 (d, J = 8,6, 2,3 Hz, 1H), 7,65 (d, J = 8,6 Hz, 1H), 6,32 (d, J = 6,2 Hz,
1H), 4,07-4,02 (m, 1H), 3,49 (s, 2H), 2,70-2,55 (m, 9H), 2,18-2,11 (m, 2H), 1,80-1,64 (m,
6H), 1,06 (d, J = 6,5 Hz, 6H).

Vi du 29:

Quy trinh téng hop  (6-((4-(2-(xyclopentylamino)benzothiazol-6-yl)-5-

flopyrimidin-2-yl)amino)pyridin-3-y1)(4-isopropylpiperazin-1-yl)xeton (I-29):

N T 0 Pd,(dba);
Xantph N A
CI/QN/ S + NT NN . ranphos N\)
>—NH N\) < T CsCo,
N \r NH, Dioxane

Tham chiéu dén quy trinh téng hop hop chét (I-1), hidu suét 1a 48%. ' H NMR (400
MHz, CDCI3) & 9,04 (s, 1H), 8,52-8,39 (m, 4H), 8,05 (d, J = 8,4, 1,9 Hz, 1H), 7,85 (dt, J
=8.6,2,2 Hz, 1H), 7,64 (d, J= 8,6, 1,8 Hz, 1H), 6,19 (s, 1H), 4,09-4,04 (m, 1H), 3,73-3,62
(m, 4H), 2,79-2,75 (m, 1H), 2,60-2,55 (m, 4H), 2,18-2,13 (m, 2H), 1,78-1,64 (m, 6H), 1,08
(d, J= 6,6 Hz, 6H).

Vi du 30:

Quy trinh tong hop 6-(2-((5-((4-etylpiperazin-1-yl)metyl)pyridin-2-yl)amino)-5-
flopyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-amin (I-30):

F
N Pda(dba)s F
*1@5 COTC,, e SACES
CI”°N ! T oscos NS SN A s.
N/>_N\ N\) D|02xan; r H N N/>—

Tham chiéu dén quy trinh téng hop hop chit (I-1), hi¢u suat 12 42%. ' H NMR (400
MHz, CDCI3) 8,45 (d, J= 1,8 Hz, 1H), 8,38-8,36 (m, 2H), 8,21 (d, /=2,3 Hz, 1H), 8,15
(dt, J= 8,7, 1,2 Hz, 1H), 7,94 (s, 1H), 7,71 (d, J = 8,6, 2,3 Hz, 1H), 7,65 (d, J= 8,6 Hz,
1H), 3,49 (s, 2H), 3,27 (s, 6H), 2,60-2,36 (m, 10H), 1,09 (t, J= 7,2 Hz, 3H).
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Vidu 31:

Quy trinh téng hop (6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-etylpiperazin-1-yl)xeton (I-31):

o)
F Q Pd,(dba)
N 2! 3 F
N Y ON N
P . X (\NJ\Q BINAP 5 )KQ\ |
c” N / | T N ~ A s
N N\) N Na'Bu NN /
N/>_ \ r NH, Dioxane r H N/>_

Molecular Weight: 506.6044

6-(2-clo-5-flopyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-amin(154 ~ mg, 0,5
mmol) va 6-aminopyridin-3-yl)(4-etylpiperazin-1-yl) xeton (141 mg, 0,6 mmol) dugc hoa
tan trong dioxan (5 mL). Sau d6, Pdx(dba); (23 mg, 0,025 mmol), BINAP (31 mg, 0,05
mmol), natri tert-butoxid (96 mg, 1,0 mmol) dugc thém vao. Phén ung dugc thé bang argon
ba 1an, 1am nong dén 100 °C va phan ung trong 12 gio. pé ngudi, loc va co dic hdn hop,
rdi thue hién sic ky cot (DCM~DCM/MeOH = 10:1) dé thu dugc hop chat (6-((4-(2-
(dimetylamino)benzothiazol-6-y1)-5-flopyrimidin-2-yl)amino)pyridin-3-y1)(4-
etylpiperazin-1-yl)xeton (139 mg, hiéu suit 55%). "H NMR (400 MHz, DMSO-de) 8 10,27
(s, 1H), 8,69 (d, J = 3,8 Hz, 1H), 8,52 (d, J = 2,0 Hz, 1H), 8,35 (d, J = 2,4 Hz, 1H), 8,31
(d, J= 28,7 Hz, 1H), 8,06 (d, J= 8,6 Hz, 1H), 7,86 (d, J= 8.6, 2,4 Hz, 1H), 7,59 (d, J= 8,6
Hz, 1H), 3,59-3,47 (m, 4H), 3,21 (s, 6H), 2,44-2,34 (m, 6H), 1,01 (t, /= 7,1 Hz, 3H).

Vidu 32:

Quy trinh tdng hop tert-butyl 4-((6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-32):

F Pd,(dba),

NT N N
| Xantphos
o S /7 (\N/\G\t Cs go /\[\A/k
—N 203 Boc
N/ \ Boc/N\) NH />—N

Dioxane

Tham chiéu dén quy trinh téng hop hop chit (I-1), hidu suét 1a 48%. ' H NMR (400
MHz, CDCI3) & 8,45 (d, J= 1,8 Hz, 1H), 8,40-8,36 (m, 2H), 8,20 (d, J=2,2 Hz, 1H), 8,15
(dt, J = 8,8, 1,2 Hz, 1H), 7,94 (s, 1H), 7,71 (d, J = 8.6, 2,3 Hz, 1H), 7,65 (d, J = 8,6 Hz,
1H), 3,48 (s, 2H), 3,45-3,42 (m, 4H), 3,27 (s, 6H), 2,41-2,39 (m, 4H), 1,46 (s, 9H).

Vi du 33:
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Quy trinh tbng hop 6-(5-flo-2-((5-(piperazin-1-ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-amin hydroclorua (I-33):
Z ~r " HCI 7 ~F
Boc’OUN)N'\N/ - HOUNJLN/ S/
H H N/>-—N * HCl

s 7/
N/>—N\ \

Tham chiéu dén quy trinh tdng hop hop chat (I-4), higu suat 1a 100%. ' H NMR (300
MHz, DMSO-ds) § 11,44 (s, 1H), 9,83 (s, 2H), 8,79 (d, J=2,9 Hz, 1H), 8,59 (d, /= 11,9
Hz, 2H), 8,35 (d, J= 8,9 Hz, 1H), 8,07 (d, J= 14,1, 8,8 Hz, 2H), 7.65 (d, /= 8,6 Hz, 1H),
4,46 (s, 2H), 3,49-3,41 (m, 8H), 3,24 (s, 6H).

Vi du 34:

VI i

Quy trinh tOong hop tert-butyl 4-(6-((4-(2-(dimetylamino)

flopyrimidin-2-yl)amino)nicotinoyl)piperazin-1-cacboxylat (I-34):

F 0 Pd,(dba)s

0
NTS F
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suat 1a 50%. ' H NMR (400
MHz, CDCI3) & 8,91 (s, 1H), 8,53 (d, J = 8,6, 0,8 Hz, 1H), 8,50 (d, J = 2,4, 0,8 Hz, 1H),
8,45 (d, J=3,8 Hz, 1H), 8,44 (d, J= 1,8 Hz, 1H), 8,16-8,13 (m, 1H), 7,84 (d, /= 8,7, 2,4
Hz, 1H), 7,66 (d, J= 8,6 Hz, 1H), 3,70-3,59 (m, 4H), 3,51-3,46 (m, 4H), 3,27 (s, 6H), 1,48
(s, 9H).

Vi du 35:

Quy trinh téng hop (6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(piperazin-1-yl)xeton hydroclorua (I-35):

o 0
SReTve NS eT o4
Boc/N\) N N/J\N/ S/ NN N)\N/ S ./
H PN H />—N\' HCl
N N

Tham chiéu dén quy trinh tdng hop hop chit (I-1), hiéu suat 1a 100%. 'H NMR (300
MHz, CDCI3) § 11,70 (s, 1H), 9,84 (s, 1H), 9,71 (s, 1H), 8,83 (s, 1H), 8,58 (d, /= 17,9 Hz,
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2H), 8,21 (d, J = 8,9 Hz, 1H), 8,14-8,05 (m, 2H), 7,70 (d, J = 8,6 Hz, 1H), 3,35-3,32 (m,
4H), 3,28 (s, 6H), 3,20-3,15 (m, 4H).
Vi du 36:

Quy trinh tong hop 6-(5-flo-2-((5-((4-isopropylpiperazin-1-yl)metyl)pyridin-2-
yl)amino)pyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-amin (I-36):

NX P Pda(dba); F
/|L _ s AN _ Xantphos N/\@ /T]‘l(\\
CI” N puny N\) | T CsC0s N\) NN s,/
N \ Dioxane H N/>—‘ \

Tham chiéu dén quy trinh tdng hop hop chét (I-1), higu suat 1a 52%. ' H NMR (400
MHz, CDCI3) 5 8,45 (d, ] = 1,8 Hz, 1H), 8,38 (d, ] = 6,3, 2,4 Hz, 2H), 8,23 (d, J = 2,3 Hz,
1H), 8,16-8,14 (m, 2H), 7,71 (d, T = 8,6, 2,3 Hz, 1H), 7,65 (d, ] = 8,6 Hz, 1H), 3,49 (s, 2H),
3,27 (s, 6H), 2,68-2,54 (m, 9H), 1,05 (d, J = 6,5 Hz, 6H).

Vidu 37:

Quy trinh tdng hop 6-(5-flo-2-((5-((4-(metansulfonyl)piperazin-1-yl)metyl)pyridin-
2-yl)amino)pyrimidin-4-y1)-N,N-dimetylbenzothiazol-2-amin (I-37):

F Pd(dba) Z
)\ . '/\j\] =z |N Xantphos3 O/\Q\I\ j‘l\ s y
N N Cs,CO Me0,S~ N
/>—N MeO,S NH, o2 N/>—N\

Tham chiéu dén quy trinh tdng hop hop chit (I-1), hi¢u suét 1a 43%. ' H NMR (400
MHz, CDCI3) & 8,44-8,35 (m, 3H), 8,21 (d, J= 7,7 Hz, 1H), 8,16-8,07 (m, 2H), 7,71 (s,
1H), 7,66-7,61 (m, 1H), 3,55 (s, 2H), 3,29-3,25 (m, 10H), 2,79 (s, 3H), 2,63-2,57 (m, 4H).

Vi du 38:

Quy trinh téng hop etyl 4-((6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-38):

F Pd,(dba)
N 2 3
)|\ _ S . (\N = |N xantphos \/O N\)/\Ck /]\
CcI” N />_N< \,o\n,N\) SN NNH, T Cs,CO0s />_N
N o

Dioxane

Tham chiéu dén quy trinh tbng hop hop chat (I-1), hiéu suat 1a 53%. ' H NMR (400
MHz, CDCI3) & 8,44-8,36 (m, 3H), 8,31-8,23 (m, 2H), 8,15 (d, J = 8,3 Hz, 1H), 7,73 (s,

39



52785 40/64
1H), 7,65 (d, J = 8,3 Hz, 1H), 4,13 (q, J = 7,1 Hz, 2H), 3,52-3,49 (m, 6H), 3,27 (s, 6H),
2,46-2,41 (m, 4H), 1,26 (t, J= 7,3 Hz, 3H).

Vi du 39:

Quy trinh téng hop (6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-y1)(4-isopropylpiperazin-1-yl)xeton (I-39):

N Pd,(dba) 3 )K‘i\/k
)I\ _ Xantphos
S
CI”°N />_N/ N\)J\CK Cs,CO; N\)
N \ Dioxane

Tham chiéu dén quy trinh tbng hop hop chét (I-1), hiéu suét 12 44%. 'H NMR (400
MHz, CDCI3) & 8,73 (s, 1H), 8,52-8,48 (m, 2H), 8,45-8,44 (m, 2H), 8,16-8,13 (m, 1H),
7,85 (d, J= 8,7, 2,4 Hz, 1H), 7,65 (d, J = 8,6 Hz, 1H), 3,75-3,63 (m, 4H), 3,27 (s, 6H),
2,79-2,75 (m, 1H), 2,62-2,55 (m, 4H), 1,08 (d, J= 6,5 Hz, 6H).

Vi du 40:

Quy trinh tbng hop tert-butyl 4-(6-((4-(2-(dimetylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl) amino)pyridin-3-yl)piperazin-1-cacboxylat (I-40):

Boc<

Boc\N/\l
F Pd,(dba)
X N
J\ K/)\‘ Xaf\tphos3 1\/N ZN N F
“ S, / Z N P —— | |
[o]) N />—N i Cs,CO;5 A )\ = S /
NN X NH, Dioxane N N )N

Tham chiéu dén quy trinh tdng hop hop chét (I-1), higu suat 1a 40%. ' H NMR (400
MHz, CDCI3) § 8,44 (s, 1H), 8,36-8,33 (m, 2H), 8,25 (s, 1H), 8,14 (d, J=8,7, 1,6 Hz, 1H),
8,00 (d, J=2,8 Hz, 1H), 7,64 (d, J = 8,6, 1,2 Hz, 1H), 7,40 (d, J= 9,3, 2,9 Hz, 1H), 3,61
(t, J= 5,0 Hz, 4H), 3,27 (s, 3H), 3,09 (t, J= 5,0 Hz, 4H).

Vidu4l:

Quy trinh téng hop 6-(5-flo-2-((5-(piperazin-1-yl)pyridin-2-yl)amino)pyrimidin-4-
y1)-N,N-dimetylbenzothiazol-2-amin hydroclorua (I-41):

[T
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Tham chiéu dén quy trinh téng hop hop chit (I-4), hiéu suét 1a 100%. ' H NMR (400
MHz, DMSO-ds) & 11,99 (s, 1H), 9,77 (s, 2H), 8,81 (d, J = 3,5 Hz, 1H), 8,57 (d, /= 1,8
Hz, 1H), 8,28 (d, J=9,7, 2,8 Hz, 1H), 8,12-8,05 (m, 1H), 8,02 (d, J=2,9 Hz, 1H), 7,82 (d,
J=9,6 Hz, 1H), 7,69 (d, J= 8,6 Hz, 1H), 3,49 (t, J= 5,1 Hz, 4H), 3,27 (s, 6H), 3,25-3,23
(m, 4H).

Vi du 42:

Quy trinh tong hop (6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yDamino)pyridin-3-y1)(4-etylpiperazin-1-yl)xeton (I-42):

F
/N[ N 2 Pdy(dba)s J‘\‘\A/k
_ _ Xantphos I
Cl N XS > + /
PDRa! N ) /k Cs,C03
Z N ) [ 7 RHy Dioxane )

Tham chiéu dén quy trinh tong hop hop chét (I-1), hiéu suét 1 44%. 'H NMR (300
MHz, CDCI3) 6 8,56 (s, 1H), 8,50 (d, J= 8,7 Hz, 1H), 8,47 (d, /= 2,3 Hz, 1H), 8,43-8,41
(m, 2H), 8,13 (d, J = 8,7, 1,7 Hz, 1H), 7,84 (d, J = 8,7, 2,4 Hz, 1H), 7,62 (d, J= 8,6 Hz,
1H), 3,80-3,60 (m, 8H), 2,54-2,47 (m, 6H), 1,33 (t, J= 7,1 Hz, 6H), 1,13 (t, /= 7,1 Hz,
3H).

Vi du 43:

Quy trinh téng hop N,N-dietyl-6-(2-((5-((4-etylpiperazin-1-yl)metyl)pyridin-2-
yl)amino)-5-flopyrimidin-4-ylbenzothiazol-2-amin (I-43):

F Pdy(dba)s

N7 .
)l\ =z S > + |/\ N/\C'\t Xantphos (\)\1/\6[1 NI A
Cl N —_— N « )\ B
N/>_N RN NH, Cs2C0s r NN }ﬂi

P4

Dioxane

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suét 1a 38%. ' H NMR (400
MHz, CDCI3) & 8,69 (s, 1H), 8,43-8,39 (m, 3H), 8,29 (d, J= 2,3 Hz, 1H), 8,15-8,12 (m,
1H), 7,71 (d, J= 8.6, 2,3 Hz, 1H), 7,62 (d, J= 8,6 Hz, 1H), 3,63 (q, J = 7,2 Hz, 4H), 3,50
(s, 2H), 2,53-2,42 (m, 10H), 1,33 (t, J=7,1 Hz, 6H), 1,10 (t, J= 7,2 Hz, 3H).

Vi du 44:
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Quy trinh tbng hop tert-butyl 4-((6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-44):

N Pdy(dba)s
)I\ _ S > . AN Xantphos /\Ck N
cI” N | Cs,CO3
N/>_N> N\) Ha Dioxane N>_N)
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suét 1a 48%. ' H NMR (400
MHz, CDCI3) & 8,45 (s, 1H), 8,43-8,39 (m, 3H), 8,26 (d, J = 2,2 Hz, 1H), 8,15-8,12 (m,
1H), 7,73 (d, J = 8,2 Hz, 1H), 7,62 (d, J = 8,6 Hz, 1H), 3,63 (q, J = 7,1 Hz, 4H), 3,51 (s,
2H), 3,46-3,44 (m, 4H), 2,44-2,41 (m, 4H), 1,46 (s, 9H), 1,33 (t, J= 7,1 Hz, 6H).

Vi du 45:

Quy trinh téng hop N,N-dietyl-6-(5-flo-2-((5-(piperazin-1-ylmetyl)pyridin-2-
yl)amino)pyrimidin-4-yl)benzothiazol-2-amin hydroclorua (I-45):

BSAE: )\/I@[ 4 C '”
N/}—N)- HCl

Tham chiéu dén quy trinh tdng hop hop chét (I-4), hi¢u suat 1a 100%. ' HNMR (400
MHz, DMSO-ds) & 11,71 (s, 1H), 9,94 (s, 2H), 8,80 (d, J= 3,6 Hz, 1H), 8,65 (d, J=2,2
Hz, 1H), 8,56 (d, J= 1,8 Hz, 1H), 8,42 (d, J= 8.9, 2,2 Hz, 1H), 8,11-8,08 (m, 1H), 8,01 (d,
J= 18,9 Hz, 1H), 7,65 (d, J= 8,6 Hz, 1H), 4,51 (s, 2H), 3,63 (q, /= 7,1 Hz, 4H), 3,50-3,44
(m, 8H), 1,26 (t, J= 7,1 Hz, 6H).

Vi du 46:

Quy trinh tdng hop tert-butyl 4-(6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)nicotinoyl)piperazin-1-cacboxylat (I-46):

X T 0 Pd,(dba)s
| > y __ Xantphos N N A
C')\N/ S * pN |N T CsC0, NJ :
/>—r\> N NPENG N 20 Boc”

Dioxane

Tham chiéu dén quy trinh téng hop hop chit (I-1), hiéu suét 1a 40%. ' H NMR (400
MHz, CDCI3) 5 8,99 (s, 1H), 8,53 (d, J= 8,7, 0,8 Hz, 1H), 8,51 (d, J=2.,4, 0,9 Hz, 1H),
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8.45 (d, J= 3,8 Hz, 1H), 8,42 (d, J= 1,9 Hz, 1H), 8,15-8,12 (m, 1H), 7,84 (d, J= 8,8, 2,4
Hz, 1H), 7,64 (d, J= 8,6 Hz, 1H), 3,67-3,61 (m, 8H), 3,50-3,47 (m, 4H), 1,48 (s, 9H), 1,34
(t, J=7,1 Hz, 6H).

Vidu47:

Quy trinh tong hop (6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(piperazin-1-yl)xeton (I-47):

0]

0
F F
N N

Tham chiéu dén quy trinh téng hop hop chét (I-4), hi¢u suat 1a 100%. ' H NMR (400
MHz, DMSO-de) 5 11,78 (s, 1H), 10,03 (s, 1H), 9,88 (s, 2H), 8,83 (d, J= 3,6 Hz, 1H), 8,60
(d, J=1,8 Hz, 1H), 8,58 (d, J=2,1 Hz, 1H), 8,23 (d, J= 8.9, 2,2 Hz, 1H), 8,13-8,07 (m,
2H), 7,71 (d, J = 8.6 Hz, 1H), 3,86-3,78 (m, 3H), 3,67 (q, /= 7,1 Hz, 4H), 3,19-3,15 (m,
3H), 1,27 (t, J= 7,1 Hz, 6H).

Vidu 48:

Quy trinh téng hop N,N-dietyl-6-(5-flo-2-((5-((4-(metansulfonyl)piperazin-1-
yl)metyl)pyridin-2-yl)amino)pyrimidin-4-yl)benzothiazol-2-amin (I-48):

Cs,CO
NH. 23 —N
2 Dioxane N/ )

N
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu suat 1a 44%. ' H NMR (300
MHz, CDCI3) & 8,92 (s, 1H), 8,44-8,42 (m, 3H), 8,32-8,21 (m, 1H), 8,13 (d, /= 8,6 Hz,
1H), 7,70 (d, J = 8.6, 2,3 Hz, 1H), 7,62 (d, J= 8,7 Hz, 1H), 3,63 (q, /= 7,2 Hz, 4H), 3,52
(s, 2H), 3,25 (t, J= 4,8 Hz, 3H), 2,78 (s, 3H), 2,58 (t, /= 4.7 Hz, 4H), 1,33 (t, /= 7,1 Hz,
6H).

Vi du 49:

Quy trinh tbng hop etyl 4-((6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl)amino)pyridin-3-yl)metyl)piperazin-1-cacboxylat (I-49):
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Ty o B B A )
I
Tham chiéu dén quy trinh tdng hop hop chét (I-1), hidu suat 1a 50%. ' H NMR (300
MHz, CDCI3) & 8,82 (s, 1H), 8,45-8,42 (m, 3H), 8,30 (d, J=2,2 Hz, 1H), 8,13 (d, /= 8,6
Hz, 1H), 7,74 (d, J = 8,6 Hz, 1H), 7,62 (d, J = 8,6 Hz, 1H), 4,13 (q, J= 7,2 Hz, 2H), 3,63
(q, J=7.2 Hz, 4H), 3,53-3,49 (m, 6H), 2,46-2,42 (m, 4H), 1,33 (t, /=7,1 Hz, 6H), 1,26 (t,
J=1,1Hz, 3H).

Vi du 50:

Quy trinh tobng hop  N,N-dietyl-6-5-flo-2-((5-((4-isopropylpiperazin-1-

: i . )
yDmetyl)pyridin-2-yl)amino)pyrimidin-4-yl)benzothiazol-2-amin (I-50)
F
N Pdy(dba); F
N ZN N
CI)'\N/ s > + NN _ Xantphos @ P
= J U Ga00, N NN
N ) \( NH; Dioxane H N/>—N

Tham chiéu dén quy trinh tdng hop hop chét (I-1), hiéu sudt 1a 48%. 'H NMR (300
MHz, CDCI3) § 9,05 (s, 1H), 8,45-8,40 (m, 3H), 8,32 (d, J=2,3 Hz, 1H), 8,14 (d, J= 8,6
Hz, 1H), 7,71 (d, J= 8.7, 2,3 Hz, 1H), 7,61 (d, J= 8,7 Hz, 1H), 3,62 (q, J = 7,2 Hz, 4H),
3,49 (s, 2H), 2,68-2,55 (m, 9H), 1,32 (t, J=7,1 Hz, 6H), 1,05 (d, J= 6,4 Hz, 6H).

Vidu5l:

Quy trinh tdng hop (6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-flopyrimidin-2-
yl)amino)pyridin-3-yl)(4-isopropylpiperazin-1-yl)xeton (I-51):

[0}
F Pdy(dba)s
N 71 F
N ZN NT
Cl)I\N/ S Xantphos @)KQ\ Yo
/ Cs,CO3 \( N N N
N H

Dioxane

Tham chiéu dén quy trinh téng hop hop chét (I-1), hiéu suat 1a 47%. 'H NMR (300
MHz, CDCI3) § 9,69 (s, 1H), 8,60 (d, J=2,3 Hz, 1H), 8,54 (d, J= 8,7 Hz, 1H), 8,50 (d, J
=3,7 Hz, 1H), 8,41 (s, 1H), 8,12 (d, J= 8,6 Hz, 1H), 7,86 (d, J= 8,7, 2,3 Hz, 1H), 7,62 (d,
J= 28,6 Hz, 1H), 3,77-3,59 (m, 8H), 2,78-2,72 (m, 1H), 2,59-2,54 (m, 4H), 1,32 (t, /= 7,1
Hz, 6H), 1,07 (d, J = 6,4 Hz, 6H).
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Vi du 52:

Quy trinh tdng hop tert-butyl 4-(6-((4-(2-(dietylamino)benzothiazol-6-yl)-5-
flopyrimidin-2-yl) amino)pyridin-3-yl)piperazin-1-cacboxylat (I-52):

Boc<

N
X F Bocy, Pda(dba)s O .
/l K/N Xantphos NN O
” S + Z N —Gsco. | I
cI”” N Py | Cs,CO4 Sy *N, s >
N ) X NH, Dioxane H />—N
V)

Tham chiéu dén quy trinh tdng hop hop chét (I-1), higu suét 1a 49%. 'H NMR (300
MHz, CDCI3) & 8,58 (s, 1H), 8,41 (d, J= 1,8 Hz, 1H), 8,37 (d, J=4,0 Hz, 1H), 8,34 (d, J
=9,1 Hz, 1H), 8,14-8,10 (m, 1H), 8,06 (d, J= 2,9 Hz, 1H), 7,61 (d, J = 8,6 Hz, 1H), 7,38
(d, J=9,1, 3,0 Hz, 1H), 3,66-3,58 (m, 8H), 3,09 (t, J= 5,1 Hz, 4H), 1,49 (s, 9H), 1,32 (¢,
J=17,1 Hz, 6H).

Vidu 53:

Quy trinh téng hop  N,N-dietyl-6-(5-flo-2-((5-(piperazin-1-yl)pyridin-2-
yl)amino)pyrimidin-4-yl)benzothiazol-2-amin hydroclorua (I-53):

C "0
N~ NN F HCI N~ NN F
~ | I S | o
\O\m)\/NI@iS%r} \CLH)\/NICES)—I} —
) )

Tham chiéu dén quy trinh tdng hop hop chét (I-4), hidu suat 1a 100%. "H NMR (300
MHz, DMSO-ds) 8 12,15 (s, 1H), 10,04 (s, 2H), 8,79 (s, 1H), 8,57 (s, 1H), 8,34 (d, J=9,3
Hz, 1H), 8,08-8,05 (m, 2H), 7,87 (d, J= 8,9 Hz, 1H), 7,71 (d, J = 8,4 Hz, 1H), 3,69-3,67
(m, 4H), 3,56-3,53 (m, 4H), 3,27-3,23 (m, 4H), 1,30-1,25 (m, 6H).

Boc.

Cac mudi duoc dung twong tng trong cac vi du trén dugc phan ing bang cach hoa
tan san pham chinh trong diclometan va dua khi HCI vao 6 0 °C trong 2 gio. Sau khi phan

ung xong thu dugc mubi hidroclorua qua qua trinh ¢6 dic .
II1. Xét nghi€m sinh hoc

(1) Phuong phap phén tich va phat hién hoat tinh kinaza CDK6

45



52785 46164

Trong thi nghiém nay, phuong phap Lance Ultra cua cong ty TNHH Perkinlmer. da
duge st dung dé phat hién. Trong tAm thtr nghiém, kinaza protein, co chét polypeptit ddnh
dau Ulight, ATP va cac hop chat dugc tron 1an va phan tng dugce u. Sau d6 EDTA dugc
thém vao dé ngin phan tng va khéng thé danh diu chelat europi (Eu) dugc thém vao dé
phét hién. Phan tich trong thi nghiém nay dugc thuc hién bang cong cu Envision cta cong
ty TNHH Perkinlmer. & ché dd TR-FRET. Sau khi kich thich ¢ bu6c song 320/340 nm, co
thé phat ra tin hi¢u huynh quang & budc séng 665 nm va 615 nm. Eu ¢6 thé dugc chuyén
dén thy thé ULight cua chat huynh quang lién k& bang cach truyén ning luong, va sau do

anh sang phat ra dugc phét hién.

Céc gia tri ICso do dugc dugc thé hién trong bang 1 bén dudi. Tir cac két qua thi
nghiém, co thé thdy rang cac hop chét trong cac vi du cta sang ché ¢6 hoat tinh trc ché

manh d6i vé6i hoat tinh kinaza CDKG6.

Bang 1. Céc gia tri [Cso do dugc trén hoat tinh kinaza CDK6 bang cac hop chét theo

sang ché
Vidu IC50 (nM) Vidu IC50 (nM) Vi du IC50 (nM)
1 144 19 96 37 >10000
2 244 20 >10000 38 >1000
3 272 21 201 39 57
4 268 22 >10000 40 >1000
5 111 23 116 41 61
6 104 24 >10000 42 14
7 >10000 25 >10000 43 15
8 129 26 >1000 44 >1000
9 >1000 27 139 45 45
10 169 28 132 46 443
11 175 29 74 47 39
12 127 30 254 48 >10000
13 210 31 18 49 >10000
14 >10000 32 >10000 50 31
15 464 33 59 51 8
16 86 34 >10000 52 >10000
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(2) Phuong phap phén tich va phat hién hoat tinh kinaza DYRK2

Do hoat tinh rc ché kinaza DYRK2 ctia céc hop chét theo sang ché. Phuwong phap
ndy duoc mb ta ngin gon nhu sau (d6i voi cac phurong phap cu thé, tham khao: Banrjee S,
Wei T, Wang J, va tuong tu. Uc ché kinaza diéu hoa tyrosin phosphoryl hoa dac hiéu kép
2 ghy rdi loan tién trinh tan sinh gdy nghién proteasom 26S[J]. Chuyén dé cia Vién Han

1am Khoa hoc Quéc gia, 2019, 116(49): 24881-24891):

1) Céc hop chét c6 ndng dd khic nhau duge thém vao tAm 384 giéng va duoc hoa
tan lai, tiép theo 1a bd sung protein DYRK?2, chit nén Woodtide (KKISGRLSPIMTEQ) va
33 p.yATP, va hdn hop nay dugc tron déu.

2) Hon hop duoc 1 trong 30 phit & nhiét d phong;

3) Dung dich axit orthophotphoric 0,5M(3%) dugc thém vao dé chim dut phan tng,
sau d6 hdén hop nay dugc chuyén sang tim P81 va dugc rira bang dung dich axit

orthophotphoric 50mM.
4) Két qua ICso dugc tinh bang phan mém GraphPad Prism.

Céc gia tri ICso do dugc dugc thé hién trong bang 2 bén dudi. Tur cac két qua thi
nghiém, co thé thiy rang cac hop chét trong cac vi du cua sang ché c6 hoat tinh tc ché

manh dbi v6i hoat tinh kinaza DYRK2.

Bang 2. Cac gi4 tri ICso do dugc trén hoat tinh kinaza DYRK2 bang cac hop chét

theo sang ché

Vi du ICs0 (nM) Vidu ICso (nM) Vidu ICso (nM)
1 35 29 106 43 197
8 85 31 9 45 290
11 263 39 16 47 39
17 27 42 14 51 15
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(3) Xéc dinh kha nang wrc ché sy phat trién ciia nhiéu loai té bao ung thu

Hoat tinh tc ché ciia cac hop chit dbi véi su tang sinh cta 14 té bao bao gdm ung
thu vii & ngudi (MCF-7), dong té bao ung thw vi bd ba 4m tinh (MDA-MB-231), dong té
bao da u iy (RPMI8226), dong té bao bénh bach ciu (K562), dong té bao ung thu da day
(MGC-803), dong té bao ung thu budng trimg (SK-OV-3), dong té bao ung thw rudt két
(HT-29), dong té bao ung thu gan (HepG2), dong té bao ung thu tuyén tuy (Panc-1), dong
t bao u thin kinh dém & ngudi (U251), ung thu phdi (A-549), dong té bao ung thu phoi
khong té bao nhé (NCI-H1299) va dong té bao ung thu tuyén tién liét (PC-3, Du-145) duge
xéc dinh bang phuong phap sau.

Giao thuc thir nghiém:

Sy tc ché cua hop chit dbi véi su ting sinh cua nhiéu loai té bao ung thu dugc xac
dinh theo phuong phap MTT va thu dugc ICso cia nbng do trc ché mot ntra cia hop chét

dbi v6i hoat tinh ting sinh ctia té bao.

1) Té bao & pha logarit dugc cly vao cac tAm 96 giéng vai ty 1€ 1x10° té bao/giéng,
va nudi cdy trong diéu kién 37 °C va 5% COz cho dén khi 90% té bao dugc dung hop. Sau
do, cac té bao dugc U trong 2 gid trong mdi truong DMEM khong ¢6 huyét thanh, moi
truong RPMI-1640, mdi truong L-15, moi truong F12K, moi truong MEM hodc moi
truong F-12 hodc mdi truong IMDM dé ddng bo hoa céc té bao (mdi trudong twong Ung

duogc st dung cho mdi 6).

2) 100 uL dung dich pha loang gradien cta hgp chét thtr nghiém véi cc ndng do
khéc nhau duge thém vao tim nudi cdy va tim nudi cdy dugc U trong 72 gid & 37 °C trong

ta 4m 5% CO».

3) 4 gio trudce khi két thuc qud trinh G, dung dich 20 pL MTT (5 mg/mL) dugc thém
vao tirng giéng. Sau khi 1, phan nbi phia trén tur mdi giéng duoc loai bé va 150 pL. DMSO
duogc thém vao mdi giéng. Dung dich dugc dao dong trén may tao dao dong té bao trong
10 phut. Sau khi céc tinh thé dugc hoa tan hoan toan, OD570 dugc do béng dau doc tAm vi
thé. Ty 1& tc ché = (gia tri OD nhom dbi ching - gia tri OD nhom thir nghiém)/gia tri OD

ctia nhom ddi ching x 100%.
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4) Sau khi thu dugc dit lidu, dit liéu dugc gin v6i GraphPad Prism 6 dé thu dugc
ICso.

Hop chét trong vi du 31 (I-31) va thude trc ché CDK4/6 Palbociclib dugc ban trén
thi truong da dugc thtr nghiém vé nhiéu hoat tinh ting sinh té bao ung thu va cac gia tri
ICso do duge duge thé hién trong Bang 3. C6 thé thdy ring hop chat I-31 cho thy hoat tinh
trc ché chdng lai su ting sinh ctia 14 t& bao bao gdm ung thu va & ngudi (MCEF-7), dong té
bao ung thu vii bo ba 4m tinh (MDA-MB-231), dong té bao da u tity (RPMI8226), dong té
bao bénh bach ciu (K562), dong té bao ung thu da day (MGC-803), dong té bao ung thu
budng trang (SK-OV-3), dong té bao ung thu rudt két (HT-29), dong té bao ung thu gan
(HepG2), dong té bao ung thu tuyén tuy (Panc-1), u than kinh dém & ngudi (U251), dong
t& bao ung thu phdi (A-549), dong té bao ung thu phéi khong té bao nhd (NCI-H1299) va
dong té bao ung thu tuyén tién liét (PC-3, Du-145), va cac hoat tinh e ché chéng lai su
tang sinh cua 14 té bao manh hon dang ké so véi thudc trc ché CDK4/6 Palbociclib dugc

ban trén thi truong.

Bang 3. Hoat tinh tc ché ICso cia hop chét (I) chdng lai su ting sinh cua nhiéu loai

té bao ung thu

49/64

, ICs0(uM)
Hop chat
MCF-7 | MDA-MB-231 | RPMI8226 | K-562 | MGC-803 | SK-OV-3 | HT-29
Palbociclib | 4,493 4,369 2,314 2,019 4,445 4,008 3,841
Viduy 31 1,887 1,746 1,078 0,917 2,025 1,78 1,875
. [Cso(uM)
Hop chat
HepG2 | NCI-H1299 A-549 | Panc-1 U251 Du-145 | PC-3
Palbociclib | 4,14 4,196 4,226 4,155 4,349 4,569 4,572
Vidu31 1,545 2,131 1,641 1,926 2,149 3,302 1,069

(4) Xé4c dinh doc tinh cép cta hop chét

Pong vat thit nghiém: chudt ICR; 18-22g; nira duc nira cai; trong tong s6 40.

bat lidu luong ctia cac nhom: (1) Nhom dbi ching: Chudt dugce cho uéng cung mot
luong nude mudi théng thudng bing dng théng, mot 14n, cho 10 con chudt, nira duc va nira
cai trong mdi nhém; (2) Nhém 2500 mg/kg: Thudc duge cho 10 con chudt, nira duc va nira
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c4i, ubng mot lan bang 6ng thong. (3) Nhém 5000 mg/kg: Thubc duge cho 10 con chudt,
nira duc nta cai, ubng mot 1an bing 6ng thong. (4) Nhém 10000 mg/kg: Thude dugc cho

10 con chudt, nra duc va nira cai, mdt lan.

Bang 4. Pit lidu lugng clia cac nhom

Liéu luong (mg/kg) 5 N
Nhé A A A , Khoi lugng liéu o
om [Nong do cong thuc (mL/kg) Ghi chu
(mg/mL)]
Nhom dbi 40 Quan sat doc
chung tinh
2500mg/k ¢ do
2500mg/kg g8 40 Quan sét doc
62,5mg/mL tinh
5000mg/k ¢ da
5000mg/kg gRe 40 Quanrsa oc
125mg/mL tinh
10000mg/k (t do
10000mg/kg gxe 40 Quan sét dgc
250mg/mL tinh

MBbi truong phong thi nghiém: nhiét do phong 24 +2 °C, d6 4m tuong déi 60~70%.
Muc tiéu quan sat: Thude thir nghiém (hop chét dugc diéu ché trong vi du 31) dugce su
dung mat 1an theo liéu lugng néu trong bang 4, va céc triéu ching nhiém ddc ciing nhu cai
chét cia chudt dugc ghi lai. Nhitng con vét chét da dugc md xac. Thoi gian quan sat 1a 14
ngay. Két qua cho thay khong c6 bét thudong nao dugc tim thiy trong vong 12 gio sau khi
ding thude & tAt ca cac nhém. Khong cé con vét nao chét trong vong 24 gid sau khi dung
thubc va khong cé con vat nao chét sau ngay thir 14 dung thudc. Khong c6 bat thuong rd

rang khéac da dugc quan sat.

Nhirng thay doi vé trong luong co thé duoc minh hoa trén Fig.1. Khong quan sat
thdy tac dung doc hai dang ké nao khi 2500mg/kg, 5000mg/kg hodc 10000mg/kg dugc sur

dung trong da day so v4i nhém db6i chung.

Nhu duge minh hoa trén Fig. 2 bing két qua nhudém HE, hop chit (I-31) duoc diéu
ché trong vi du 31 cho thy khong c6 doc tinh dang k& ddi véi tim, gan, 14 lach, phoi, than

va cac co quan chinh khac.

(5) Xac dinh dugc dong hoc cua hop chét
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Hop chét duoc thir nghiém duge can va cho vao lo v trung, ddng thoi thém 250 pL
DMSO, tiép theo 1a 10puL axit metansulfonic. Sau khi hoa tan, thém 4,78 mL dung dich
tiém glucoza 5%, tron déu béng siéu am va lic dé diéu ché dung dich hop chét thr nghiém
¢6 ndng d6 2 mg/mL, dugc sir dung lam ché phdm thudc trong 6ng thong. Ngoai ra, 0,5
mL dung dich thir 2 mg/mL dugc thém vao 4,5 mL dung dich tiém glucoza 5% va lic déu

dé didu ché dung dich tht 0,2 mg/mL, dugc st dung lam ché pham tiém tinh mach.

Sau con chudt SD dugc chia thanh hai nhom. Mot nhom duogc tiém qua tinh mach
duoi (1mg/kg) va loai con lai dugc tiém qua dng thong (10 mg/kg) v6i vi du 31. cac mau
mau khoang 0,25mL duogc liy tir dam rbi tinh mach hdc mit sau, trong nhém tiém tinh
mach 2 phtt, 5 phat, 15 phut, 30 phut, 1 gio, 2 gio, 4 gio, 6 gio, 8 gio va 12 gid sau khi
dung thudc, va trong nhom dung dng thong 5 phut, 15 phat, 30 phut, 1 gio, 2 giv, 4 giv, 6
gio, 8 gio, 12 gio va 24 gio sau khi dung thudc. Nong do cua vi du 31 trong cac mau huyét
turong tir chudt SD dugc xéc dinh béng LC-MS/MS va céac thong sb6 duoc dong hoc dugce

tinh toan bang phan mém WinNolin va két qua duoc thé hién trong bang 5.

Két qua cho thay hop chét (I-31) trong vi du 31 cua sang ché ¢6 chuyén hoa tot &

chudt, hap thu va tiép xac tbt va sinh kha dung cao.

Bang 5. Ban ghi thong s6 dugc dong hoc

51/64

i | Duong truyén | t AUCO0-0 1
Vi | Duong ;ruyen 1'/‘2 Tmax(gid) Cmax . C' ‘ F (%)
du thude (gi0) (ng/mL) | (gid*ng/mL) | (mL/gio/kg)
v 2,99 0,033 974.,0 1503 668.,8
31 55,78
po 5,08 4,00 674,3 8384 1198

(6) Xac dinh hoat tinh khang ung thu phéi cia hop chét

Thubc 1a hop chit (I-31) duoc didu ché trong vi du 31 véi thube e ché CDK4/6

Palbociclib duoc ban trén thi truomg. Dong té bao, dong té bao ung thu phdi khong té bao
nho A-549 & nguoi, dugc nudi ciy trong moi trudong RPMI-1640 chira 10% huyét thanh
bao thai bo. Cac ddng vat thir nghiém la chudt tryi 1d6ng BALB/c cép SPF; con duc; ndm

cho mdi nhom. Dt lidu lwong thude duge thé hién trong bang 6.
Bang 6. Pt lidu luong thudc
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Lidu Khbi lugng lidu Bun Thoi gian
Nhom Thuoc thir lugng (mL/20 g trong Sone quan sat
" truyén thuoc X
(mg/kg) lugng co theé) (ngay)
. ~ | Nuédc mudi _ A N
Nhom mau sinh Iy 0,2 tiém da giay 21
Nhom
dung vi du , A .
31 1’iéu Vidu 31 150 0,2 tiém da giay 21
thap
Nhom
dfmg vidu | Vidu3l1 300 0,2 tiém da giay 21
31 liéu cao
Nhom ddi
chung i A N
dwong tinh Palbociclib 150 0,2 tiém da giay 21
thudce

Phuong phép bao ché thube:

Vi du 31 (150 mg/kg): Can 30 mg bot hop chat can thir nghiém, hoa tan trong 2 mL
nude mubi sinh 1y, dugc bao ché dudi dang thube 15 mg/mL va dugc dung bing dudng

ubng bing éng théng véi khoi lugng 0,2 mL/20 g.

Vi du 31 (300 mg/kg): Can 60 mg bot hop chét can thtr nghiém, hoa tan trong 2 ml
nuée mudi sinh 1y, duoc bao ché dudi dang thube 30 mg/mL va duge dung bang dudng

ubng bang 6ng thong vai khéi lugng 0,2 mL/20 g.

Palbociclib (150 mg/kg): Can 30 mg bdt hop chét can thir nghiém, hoa tan trong 2
mL nuée mudi sinh 1y va didu ché thanh thudc 15 mg/mL dé dung qua dudng ubng bang

6ng thong véi khéi luong 0,2 mL/20 g.

Phuong phap thi nghiém: Mot mau hinh chudt trui 16ng cAy té bao ngoai ghép ung
thu phdi & ngudi duoc tao bing cach cdy dong té bao ung thu phdi ngudi A549 duéi da
néch ctia chudt trui 16ng. Cac té bao A549 & pha logarit dugc ciy dudi da & nach phai cua
30 con chudt trui 16ng trong diéu kién vo tring va lugng té bao dugc cay 1a 5x10° té bao/con
chuot. Puong kinh ciia té bao ngoai ghép duge do bang thude cip vernier. Khi khéi u phat
trién dén khoang 80 mm> 20 con chudt trui 1dng mang khdi u trong tinh trang ting truéng

tt va c6 kich thuée khdi u ddng déu duge chon va chia ngiu nhién thanh bon nhém, moi
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nhém nim con, tirc 13 nhém mAiu, nhém st dung vi du 31 lidu thap (150 mg/kg), nhém st
dung vi du 31 lidu cao (300 mg/kg) va nhém duong tinh véi thude Palbociclib (150 mg/kg).
Thubc Thit nghiém vi du 31 va Palbociclib duoc tiém vao da day cho nhém liéu thap va
lidu cao va nhom duong tinh véi thude, 2 ngdy mot 1an. Nhom mau dugc tiém da day voi
khdi luong bang nhau ctia dbi chung phuong tién. Tac dung chéng khdi u cta chét thir
nghiém dugc quan sat dong bang cach do dudng kinh khéi u. Pudng kinh khdi u dugce do
cach ngay va chudt trui 16ng dugc cén trong khi do duong kinh khéi u. Nhitng con chuot
bi giét vio ngay thir 22 va cdc manh khéi u duoc loai bé bang phau thudt dugc 6n dinh

bang 10% formaldehyd va dugc bao quan trong nito 16ng dé sir dung sau nay.

Két qua thir nghiém cho thdy rang so v6i nhom mau, ty 1& ting sinh khdi u twong
dbi T/C(%) ctia nhom st dung vi du 31 lidu thap (150 mg/kg) va nhom sir dung vi du 31
lidu cao (300 mg/ kg) 1an luot 1a 44,8% va 35,9% va ty 18 tc ché su phat trién khéi u lan
Iuot 12 55,2% vi 64,1%. Khi duong tinh véi thude Palbociclib dugc cho bing ong thong
v6i lidu 150 mg/ke, ty 18 ting sinh khéi u twong dbi T/C(%) va ty 18 tre ché khdi u 1an luot
12 39,6% va 60,4%.

Do do, thudc thu nghiém duogc diéu ché trong vi du 31 c6 tac dung uc ché dang ké
d6i v6i sy phat trién ciia té bao ngoai ghép clia bénh ung thu phdi & nguoi A549 & chudt
trui 16ng, va tdc dung nay ot hon so véi tic dung cua dbi chung dwong tinh thudc

Palbociclib.
(7) Xéc dinh hoat tinh gay ung thu tuyén tién liét (PC3) ctia hop chat

Thudc 1a hop chat (I-31) duge didu ché trong vi du 31 véi thudc e ché CDK4/6
Palbociclib duoc ban trén thi trudng. Ching té bao 1a té bao PC-3 ung thu tuyén tién liét &
ngudi. Cac dong vat thr nghiém 1a chudt trui 1ong BALB/c cép SPF; con duc; Tam cho

mdi nhém. Pat liéu lwong thube duge thé hién trong bang 7.

Bang 7. Dit liéu luong thube

Lida | Kndi luong
I liéu (mL/20 . A Thoi gian
] L o uong Duong truyén .
Nhom Thudce thu m g trong thube quan sat
(mg) g luong co (ngay)
the)
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. x Nuée mudi _ A .
Nhom mau sinh 1y 0,2 tiém da giay 28
Nhom dung
vidy31liéu | Vidu3l 100 0,2 tiém da giay 28
thap
Nhom dung
vidu31lieu | Vidu3l 200 0,2 tiém da giay 28
cao
Nhém dbi
ching duong Palbociclib 100 0,2 tiém da giay 28
tinh thudc

Phuong phap bao ché thude:

Vidu 31 (100 mg/kg): Can 20 mg bot hop chit can thir nghiém, hoa tan trong 2 mL
nude mudi sinh 1y, duoc bao ché dudi dang thude 10 mg/mL va dugce dung bing duong

ubng bang 6ng thong véi khéi luong 0,2 mL/ 20 g.

Vi du 31 (200 mg/kg): Can 40 mg bot hop chét can thir nghiém, hoa tan trong 2 ml
nuéc mudi sinh 1y, duge bao ché duéi dang thudc 20 mg/mL va dung dudng ubng bing

bng thong voi khoi lugng 0,2 mL/ 20 g.

Palbociclib (100 mg/kg): Can 20 mg bot hop chét can thir nghiém, hoa tan trong 2
mL nude mudi sinh Iy va diéu ché thanh thudc 10 mg/mL dé dung dudng ubng bang dng

thong bang 6ng thong véi khéi luong 0,2 mL/20 g.

Phuong phép thir nghiém: Mot mau ghép té bao ung thu tuyén tién liét & ngudi dugce
tao bang cach ciy té bao ung thu tuyén tién liét & ngudi PC-3 dudi da nach clia chudt trui
16ng. Céc té bao PC-3 & pha logarit dugc ciy dudi da & nach phai cta 40 con chudt trui
16ng trong diéu kién v triung va luong té bao dugc cdy 1a 5x109 t& bao/con chudt. Puong
kinh cua té bao ngoai ghép duoc do bang thudc cap vernier. Khi khéi u phat trién dén
khoang 90 mm> 32 con chudt tryi 16ng mang khéi u trong tinh trang ting trudng tbt va kich
thude khdi u ddng déu dugce chon va chia ngiu nhién thanh bdn nhém, tdm con cho mdi
nhom, tirc 1a nhém mau, nhém dung vi du 31 lidu thép (100 mg/kg), nhom st dung vi du
31 lidu cao (200 mg/kg) va nhém duong tinh thudce Palbociclib (100 mg/kg). Thube Thir
nghiém ctia vi du 31 va Palbociclib dugc tiém vao da day cho nhém liéu thap va liéu cao

va nhom duong tinh véi thude, mdi ngdy mot 1an. Nhom mau dugc tiém da day v6i khoi
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lugng phwong tién dbi ching bing nhau. Tac dung chéng khéi u ctia chét thir nghiém dugc
quan sat dong bang cach do duong kinh khdi u. Pudng kinh khéi u dugc do cach ngay va
chu6t trui 16ng dugc can trong khi do duong kinh khéi u. Nhitng con chudt bi giét Vvao ngay
thir 29 va cic manh khdi u duoc loai bé bing phiu thust d dugc on dinh bang 10%

formaldehyd va dugc bdo quan trong nito long dé str dung sau nay.

Két qua thi nghiém cho thdy rang so v6i nhom mau, ty 1€ ting sinh khéi u tuong
dbi T/C(%) ctia nhém st dung vi du 31 liéu thip (100 mg/kg) va nhom sur dung vi du 31
lidu cao (200 mg/ kg) 1an luot 1a 35,7% va 23,4% va ty 1é tic ché sy phat trién khéi u lan
luot 1a 64,3% va 76,6%. Khi nhém duong tinh véi thude Palbociclib duge truyén thude
bing éng thong véi lidu 100 mg/kg, ty 18 ting sinh khéi u twong dbi T/C(%) va ty 1& e ché
khéi u 1an luot 14 35,5% va 64,5%.

Do d6, thubc thir nghiém duogc didu ché trong vi du 31 c6 tac dung e ché dang ké
dbi véi su phat trién cta té bao ngoai ghép ung thu tuyén tién liét & nguoi PC3 6 chudt trui

16ng, va tac dung nay t5t hon so véi tac dung ctia d6i chiing dwong tinh thudc Palbociclib.
(8) Xac dinh hoat tinh ung thu tuyén tién liét (Du-145) ctia hop chat

Céc loai thudc nay 1a hop chét (I-31) dugc diéu ché trong vi du 31, thudc e ché
CDK4/6 Palbociclib duoc ban trén thi trudng va thude didu tri bénh ung thu tuyén tién liét
uu tién mot Enzalutamide. Chung té bao 13 té bao ung thu tuyén tién liét Du-145 & nguoi.
Céc dong vat thir nghiém la chudt trui 1ong BALB/c cép SPF; con duc; mudi cho mdi con

nhom. Dit lidu luong thube duge thé hién trong bang 8.

Bang 8. Pt liéu lugng thude

‘ Khéi lugng
Liéu liu Dut Thot gian
Nhom Thudc thir luong (mL/20 g tru éfl 0:}11%1 6o | Qquan sat
(mg/kg) | trong lugng 4 (ngay)
co the)
. x Nude mudi . " N
Nhom mau sinh 1y 0,2 tiém da giay 49
Nhom dung vi ] A .
du 31 lidu thép Vidu 31 100 0,2 tiém da giay 49
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Nhom dung vi
du 31 liéu cao
Nhém dbi
ching duong Palbociclib 100 0,2 tiém da giay 49

tinh thudc 1

Nhém déi
chimg duong Enzalutamide 100 0,2 tiém da day 49
tinh thude 2

Vidu31 200 0,2 tiém da giay 49

Phuong phap bao ché thudc:

Vi du 31 (100 mg/kg): Can 20 mg bdt hop chit can thit nghiém, hoa tan trong 2 mL
nuée mubi sinh 1y, duoc bao ché dudi dang thubc 10 mg/mL va duge dung bang dudng

ubng bang 6ng thong véi khdi lugng 0,2 mL/20 g.

Vi du 31 (200 mg/kg): Can 40 mg bot hop chét can thir nghiém, hoa tan trong 2 ml
nu6e mudi sinh 1y, dugc bao ché duéi dang thudc 20 mg/mL va dung dudng ubng bang

ng théng véi khdi lugng 0,2 mL/20 g.

Enzalutamide (100 mg/kg): Can 20 mg bt hop chét cn thtr nghiém, hoa tan trong
2 mL nuéc mudi sinh 1y va didu ché thanh thube 10 mg/mL dé dang dudng udng bang ong

thong voi khdi lugng 0,2 mL/20 g.

Phuong phép thir nghiém: Mot mau chudt trui 16ng cia té bao ngoai ghép ung thu
tuyén tién liét & ngudi dugc tao bang cach ciy té bao ung thu tuyén tién liét & nguoi Du-
145 dudi da nach ciia chudt trui 16ng. Cac té bao Du-145 & pha logarit duge cdy dudi da
& nach phai cua 60 con chudt trui 10ng trong diéu kién vo trung va lugng té bao dugc céy
1a 5%10° t& bao/con chudt. Puong kinh cla té bao ngoai ghép dugc do bang thudc cip
vernier. Khi khéi u phét trién dén khoang 90 mm> 50 con chudt trui 16ng mang khéi u trong
tinh trang tang trudng tbt va kich thudc khdi u ddng déu dugc chon va chia ngau nhién
thanh 5 nhém, 10 con cho mdi nhém, tic 1a nhém mAu, nhém st dung vi du 31 lidu thap
(100 mg/kg), nhém st dung vi du 31 lidu cao (200 mg/kg), nhém duong tinh voi thude
Palbociclib (100 mg/kg) va nhém duong tinh v6i thubc Enzalutamide (100 mg/kg). Thube
thtr nghiém ctia vi du 31, Palbociclib va Enzalutamide dugc st dung trong da day cho nhom
lidu thip va liéu cao va nhém duong tinh véi thudc, mdi ngay mot 1an. Nhém maiu dugc

tiém da day voi khdi lugng phuong tién d6i ching biang nhau. T4c dung chéng khéi u cta
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chit thir nghiém dugc quan sat dong bang cach do duong kinh khéi u. Puong kinh khéi u
dugc do cach ngay va chu6t trui 16ng dugce can trong khi do duong kinh khéi u. Vao ngay
thtt 35, nhitng con chudt cia nhém dbi chimg bi giét va cic manh khdi u sau khi phau thuat
cit bé duogc 6n dinh bang 10% formaldehyd va dugc bao quan trong nito 16ng dé sir dung
sau nay. Nhitng con chudt con lai bi giét vao ngay thit 49 va cdc ménh khéi u sau khi phau
thuat cét bé duoc dn dinh bang 10% formaldehyd va dugc bao quan trong nito 10ng dé sur

dung sau nay.

Két qua thi nghiém dugc minh hoa trén Fig.3: nhém thudc thir nghiém dung vi du
31 lidu thap (100 mg/kg) cho thdy kha ning trc ché su phat trién khdi u tot hon so véi nhém
duong tinh v6i thude Palbociclib (100 mg/kg); nhém ding vi du 31 lidu thap (100 mg/kg)
va duong tinh voi thube Enzalutamide (100 mg/kg) c6 tac dung (e ché su phat trién khéi
u tvong tu nhau. Nhém dung vi du 31 lidu cao (200 mg/kg) trc ché dang ké su phat trién
cta khéi u, tot hon so v6i nhém dwong tinh véi thube Palbociclib (100 mg/kg) va nhom
duong tinh véi thubc Enzalutamide (100 mg/kg), ddng thoi bt diu giam thé tich khéi u
trén ngay 31.

Do d6, thudc thu nghiém duogc didu ché trong vi du 31 c6 tdc dung urc ché dang ké
su phat trién cta té bao ngoai lai ciia chudt trui 16ng bi ung thu tuyén tién liét & ngudi Du-
145, va tac dung nay tot hon so véi thude d6i chimg duong tinh chat tc ché CDK4/6

Palbociclib va thudc didu tri ung thu tuyén tién liét uu tién mot Enzalutamide.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thitc chung (I) hoic mudi dugce dung cua né, c6 dic trung la:

SheS e

| |

N

R” ~ S N)\N/ S/>—R1
) N

trong do,
X 1a C(O) hodc (CH2)n; n 12 0 hodc 1;

Ry 12 hydro, nhém Ci-C s alkyl hodc -NR4Rs, trong do, R4, Rs duge chon tir hydro,

nhém Ci-C g alkyl hodc C3-Cg xicloalkyl;
R 14 F;
R31a hydro hodc nhom C;-Cs alkyl.
2. Hop chét hoic mubi dugc dung cta n6 theo diém 1, c6 dic trung la:
X néu trén 1a C(O) hodc (CH2)n; n 12 0 hodc 1;

Rinéu trén dugce chon tir hydro, nhém alkyl C1-Cs hodc -NR4Rs, trong do, R4, Rs

dugc chon tir hydro, nhém Ci-Cj alkyl, xiclopentan hodc xiclohexan;
R21a F;
R31a hydro hoac nhom C;-Cs alkyl.
3. Hop chat hodc mubi dugc dung cta n6 theo diém 1, c6 dic trung la:
X néu trén 1a C(O) hoac (CHz)n; n 12 0 hodc 1;

Rinéu trén dugce chon tir hydro, nhom Ci-Cs alkyl hodc -NR4Rs, trong do, R4, Rs

duge chon tir hydro, nhém metyl, nhom etyl, xiclopentan hodc xiclohexan;
R:1a F;
R31a hydro hodc nhém C;-Cq alkyl.
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4. Hop chét hodc mubi duoc dung ctia né theo diém 1, c6 dic trung la:

X néu trén dugce chon tir (CHz)s hodc C(O), n béng 0 hoac 1;

Ri néu trén dugce chon tir hydro, nhém metyl hoac -NR4Rs, trong d6, R4 dugc chon

tir nhém gdm hydro, nhém metyl, nhém etyl, Rs duoc chon tir hydro, nhom metyl, nh6m

etyl hodc xiclopentan;

Ry néu trén l1a F;

R3 néu trén dugc chon tir hydro, nhom etyl, nhém isopropyl.

5. Hop chit hodc mudi duogc dung cua né theo diém 1, c6 dic trung la: hop chét néu

trén 1a hop chét bét ky dugc chon tr cac hop chét sau:

"U 2 h sq"i\ -F
NSRS S PN
H ll \L &
SN

I-1
\‘d -~
~ N .
\;ﬁw’)
I-11

F
r/\;\;. /mi‘g 8 ,»f;;\]:

Loy (0 _ _

f‘-\/ i oy 1 g T T, D F

T A es]
e
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HNTY
k/N\@ N F
s
H ) * HCl
I-8
0
SRS
HN pZ
AN v S
N
I-17
o
./-a,?,,,ﬁ\,., N F

I-31
0
(/’\NHHT e ; N|‘~#“."\:[(F
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1-39 1-42
SRS Y \
HN\) x N)\N/ S
H )N
N
/
43 I-45
0 Q
SRS OUNRE SRS
N, K N)'\N/ s, ‘**gf“ e T \I{%y&s
N >N H P
N \ -5 Y
/
1-47 I-51

6. Hop chét hodc mudi duge dung ctia n6 theo diém 1, c6 dic trung la: hop chit néu

trén 12 hop chat bét ky duoc chon tir cac hop chét sau:

g"*‘“?ﬁ‘*ﬂ‘ T [/\N" Ao Ny
. i M /J :

1-31 1-42

I-51

7. Hop chit hodac mudi duoc dung cuia né theo diém 1, c6 dic trung la: mudi duoge
dung néu trén 12 mudi cong axit ctia hop chét c¢6 cong thic chung (I), trong d6 axit tao
thanh mubi bao gdm axit vd co va axit hitu co, axit vd co nay bao gdm axit hydrocloric,
axit sulfuric, axit photphoric va axit metansulfonic, axit hitu co bao gbm axit axetic, axit

tricloaxetic, axit propionic, axit butyric, axit maleic, axit p-toluensulfonic, axit malic, axit
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malonic, axit xinnamic, axit xitric, axit fumaric, axit camphoric, axit digluconic, axit

aspartic va axit tartaric.

8. Phuong phéap diéu ché hop chét c6 cong thire chung (I) theo diém 1, co6 dic trung
1a: didu ché hop chét (1) tir hop chit (A) va hop chét (B) thong qua phan (g ghép doi duéi

tac dung ctia chét xuc tac palladi:

/[\ljl\\ Ra R (\)\I,X\CNk )N|\\ Ra
= S + Q - = _N N Iz S
e N Ry R(N\) N NH, Rs NN )R
N N
(A) 0]

R 14 hydro, nhom C;-Csg alkyl, -NR4Rs, trong d6, R4, Rs dugc chon tir hydro, nhém
Ci1-Cgalkyl hodc nhom Cs3-Cg xycloalkyl;

R:1a F;
R3 14 hydro, nhom C;-Cg alkyl.

9. Dugc phim chtra hop chét c6 cong thire chung (I) hodc mudi dugc dung ctia n6

theo diém 1, va chét mang dugc dung duoc chép nhan.

10. Thudc dé diéu tri va/hoic ngin ngira bénh ung thu hodc bénh lién quan dén khoi
u, trong d6 ung thu hodc bénh lién quan dén khéi u bao gbm ung thu v, ung thu tuyén tién
liét, ung thu phdi, da u tdy, bénh bach cau, ung thu da day, ung thu budng tring, ung thu
rudt két, ung thu gan, ung thu tuyén tuy va u than kinh dém & nguoi, trong d6 thudc chta
hop chét ¢6 cong thie chung (I) hodc mudi duoc dung cia né theo diém 1, va chit mang

dugc dung dugc chép nhén.
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Trong lwong co the (g)
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o~ Doi chirng

-~ 2500 mg/kg
-+~ 5000 mg/kg
-~ 10000 mg/kg
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Thoi gian (ngay)

Fig.1
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Thé tich khéi u (cm?)
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Thoi gian (ngay)

Fig.3

64

badode

Dbi ching

Enzalutamide 100 mg/kg
Palbociclib 100 mg/kg
Vidu 31 100 mg/kg
Vidu 31 100 mg/kg
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