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Linh vwe ky thuat dwgce dé cap

Sang ché d& cap dén linh vyc héa dugc, cu thé hon, 1a ddi véi 16p chat e ché
tuong tac protein-protein phenyl triazol MLL1-WDRS, viéc didu ché no6 va tng dung

trong dugc pham.
Tinh trang ky thuit cia sang ché

Su metyl hoa histon déng vai tro chinh trong nhiéu qua trinh sinh hoc va 12 ndi
dung nghién ctru chinh trong linh vure didu hoa biéu sinh. Sy chuyén vi va téi sap xép gen
metyl transferaza MLLI dbi voi histon H3K4 c6 thé din dén bénh bach cdu dong hon
hop (MLL1, bénh bach cdu dang tiy cép tinh va bénh bach cdu dang lympho clp tinh).
Khoang 10% bénh nhén méc bénh bach ciu c6 su tai sip xép gen MLL1. Sau khi sip xép
gen MLL1, n6 dung hop véi céc protein chaperon khac dé tao ra cac protein dung hop,
va protein dung hop MLL sinh ung thu nay duoc bidu hién. Protein dung hop nay c6 thé
tuong tac voi cac yéu t6 kéo dai lién quan dén ARN polymeraza II (Pol IT) dé tao ra sidu
phtic chit kéo dai (SEC). Phirc chit nay c6 thé dan dén sy biéu hién bt thuong ctia gen
Hox do MLL1 diéu hoa, sy bit thudng nay gy ra mot loat cac hau qua nghiém trong

cam tng su khéi phat bénh bach cAu MLL.

Su tai sip xép gen MLL1 dién ra trén mot alen va MLL1 kiéu dai van c6 mit. Khi
alen MLL1 kiéu dai bi bét hoat, protein dung hgp MLL don doc s& khong dan dén bénh
bach céu, va hoat tinh enzym ctia MLL1 kiéu dai 1a can thiét cho protein dung hop
MLLI géy ra bénh bach cau. Do do, viée tc ché dac hiéu hoat tinh enzym cia MLL1

kiéu dai s& chita khoéi bénh bach cau.

Hoat tinh xtc tac trén sy metyl héa H3K4 bsi MLL1 don ddc 1a rat yéu va ¢6 thé
chi dan dén monometyl héa; hoat tinh xtc tac cai thién ding ké khi c6 su tao thanh phtc
chét xiic tac ¢6 16 MLL1, nht 1a hoat tinh xtc tac trén H3K4me2. Kicu (motif) WIN &
dAu tan cing C cta MLL lién két véi WDRS, RbBPS5, Ash2L va DPY30 tao ra cac phic
chat. MLL1 twong tac véi WDRS truc tiép thong qua kidu WIN & dau tan cing C, dé lam
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trung gian cho tuong tac gilta vung (mién) xuc tac cia MLLISET va cac phirc chat
protein khac. Khi WDRS bi bat hoat, mirc H3K4me2/3 gidm va mic biéu hién gen Hox
giam.

Do d6, st dung phén tir nho dé ngan can twong tac protein-protein MLL1-WDRS
1a phuong phép hitu hi¢u dé e ché hoat tinh enzym MLL1 va lam giam mirc biéu hién

gen Hox va Meis-1 va ngén chdn sy tién trien cua bénh bach cau.
Ban chat ky thuét cia sang ché

Séang ché dé xuét hop chét phan tir nhé ma diéu hoa céc twong tac protein-protein
MLL1-WDRS, thong qua viéc ngdn can ching, n6 Gc ché hoat tinh enzym xuc tac, giam
diéu hoa muc metyl hoa cia H3K4, va mic biéu hién gen cuia cac gen Hox va Meis-1,
vi€c nay dan dén cam ung sy chét theo chuong trinh cua té bao gay bénh bach ciu cho

cac ung dung diéu tri bénh bach cau. Ciu tric ctia hop chat theo sang ché a:

By

NP

g

Trong d6, X 1a cdc nhém hydro, metyl, metoxy hogc halogen;

Y 1a —CHs-, -O-, -S-, -CO-, -CH0-, -NRs-, -CONRg- hodc -NR7CO-, trong do,
Rs, Rs va Ry doc 1ap 1a hydro, Ci-Cy alkyl, Ci-Cy4 alkyl dugc thé, phenyl hodc phenyl
duoc thé, cac nhom duge thé 1a cac nhom halogen, Ci-C4 alkyl, Ci-Cs alkoxy, amino,

hydroxy, dexyl, carboxy, Xyano, triflometyl hodc imidazolyl;
m la 0~6;

R, 1a cac nhém hydro, amino, hydroxy, dexyl, carboxy, Xyano, -CONH,, Ci-Cq4
alkyl, C1-C4 alkoxy, phenyl, phenyl duoc thé, di vong c6 3 dén 7 canh chira nito hodc
oxy dugc thé hoic khong duge thé, -NRgCORy, -CONR9R11 hodc -NR1oR11, trong d6 Rs
13 hydro, Ci1-C4 alkyl, Ci-C4 haloalkyl, phenyl hogc phenyl dugc thé, Ry 1a amino,
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hydroxyl, Ci-C4 alkyl, C1-Cy alkoxy, phenyl hogc phenyl dugc thé, di vong c6 3 dén 7
canh chtra nito hodc oxy dugc thé hodc khong duoc thé, Rio va Ri1 ddc 1ap 1a cac nhom
hydro, Ci-Cy alkyl, phenyl hodc phenyl dugc thé, di vong c6 3 dén 7 canh chira nito hogc
oxy dugc thé hodc khong duoc thé hoac di vong c6 3 dén 7 canh chtra nito hodc oxy
duoc tao ra bang cach lién két Ryo va Ry1, cdc nhom thé da néu 14 cdc nhom halogen, Ci-
C4 alkyl, Ci-Cs alkoxy, amino, hydroxy, dexyl, carboxy, xXyano, triflometyl hodc

imidazolyl;

R» 1a halogen duogc thé hai 1an hoidc duoc thé ba lan, C1-Cs alkyl, C1-Cy alkoxy,

triflometyl, nitro hodc xyano;

R; 13 amino, metylamino, aminometyl, hydroxy, hydroxymetyl, dexyl hodc -

CONH_y;
R4 1a N-metylpiperazin, 1,2-dimetyl piperazin hodc N-metylhomopiperazin.
X tét hon 14 cac nhém hydro, flo, clo hodc alkyl.

Y tét hon 1 cac nhém —NRs-, CONRg- hodc ~-NR7CO-; Rs, Rg va R7 ddc 1ap 1a
hydro, alkyl, etyl, propyl, xyclopropyl hodc isopropyl.

Y con tét hon 13 nhém —NRs-, -CONRg- hodc ~-NR7CO-; Rs, Rg va R7 doc lap la
nhom phenyl dugc thé, trong d6 cdc nhom thé 1a metyl, etyl, isopropyl, tert-butyl,

xyclopropyl, metoxy, xyano, halogen, triflometyl hodc imidazolyl.

Céc nhém di vong ¢6 3 dén 7 canh chtra nito hodc oxy dugc thé hodc khong dugc
thé da néu tdt hon 1 azaxyclopropyl, azaxyclin, tetrahydropyrol, piperidin, xycloheximit,
lactam, tetrahydrofuran, tetrahydropyran, morpholin, 1,4-oxazinidin,
hexahydropyridazin , imidazolin, imidazolium, piperazin, phén tir thé 12 halogen, metyl,

etyl, phenyl, hydroxy, amino, hydroxymetyl hodc aminometyl.

R; tot hon 12 -NR3CORy, -CONR0R11 hodc -NRioR11, trong khi Rs, Ro, Rio va
Ri1 14 cac nhém Ci-Cy alkyl.

R, tét hon 14 thé ba 14n, trong d6 cac nhom thé 13 cac nhom flo, clo, brom, metyl,

metoxy, nitro, triflometyl hodc xyano.
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Sang ché con bao gdm cdc mudi duge dung clia hop chat (I) va solvat cua nd, ma

déu c6 chirc ning dugc ly gidng nhu hop chat (I).

Sang ché dé xut thube két hop, thube nay bao gdm hop chét (I) hodc cac mudi
duoc dung cia no, hodc solvat, va mot hodc nhiéu chit mang dugce dung, chét pha loing

va ta dugc.

Sang ché con dé xuét cac ung dung c6 st dung hop chit (1) hodc cac mudi dugc
dung cta nd hodc solvat d& bao ché thudc dé diéu tri cac bénh co trung gian enzym thong
qua viéc uc ché tuong tac protein-protein MLL1-WDRS, cac bénh dad néu 1a bénh bach
cau kiéu dung hop gen MLL ma c6 thé diéu tri duoc thong qua viée tc ché hoat tinh

enzym MLLI.

Liéu luong cua hop chit theo sang ché duoc st dung ldm sang la
0,01mg~1000mg/ngay, ma co thé 1&ch khoi gi6i han nay theo mic d6 nghiém trong cua

bénh hoac pha ché khac nhau.

Trong mot s6 img dung wu tién, cdc hop chit dya trén hop chét (I) c6 thé chira cac
nhém bazo tuong ximg dé tao ra mudi. Cac mubi tiéu bidu bao gdm mubi cla axit v co,
mudi cta axit hitu co, hydrobromua va mudi cta axit sulfuric; mudi hitu co duge dung,
bao gém cac mudi axetat, trifloaxetat, lactat, suxinat, fumarat, maleat, xitrat,

metansulfonat, p-benzoat va p-toluensulfonat.

Trong khi do, sang ché con d& xudt phuong phép didu ché céc hop chit lién quan

dén hop chit (I), bao gbm cac bude sau:

ES NQQ Chét xuc téc cho
R 5 " phén ung click

I (b {1 ]

Trong d6 Ri, Rz, R3, Re, X, Yvanla nhu dugce xac dinh trude do;
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Trong d6 hop chat trung gian Ia c¢6 thé thu dugc thong qua con dudng tbng hop

sau,

Mo ta van tat cac hinh vé

Fig. 1 1a thi nghiém RT-PCR dbi voi vi du tmg dung 7 dé thé hién marc biéu hién

gen Hoxa9 va Meis-1 gidm trong té bao.

Fig. 2 la thi nghiém Western Blot dbi v6i vi du tng dung 7 dé thé hién cac tac

dung trén hoat tinh enzym cua MLL1 trong té bao.

Fig. 3 1a so sanh dc tinh cuia cac hop chit theo sang ché v&i mot s6 hop chét

trong bai bao 1.
M6 ta chi tiét sang ché

Duéi day 1a mot s6 thir nghiém duoc luc hoc va két qua ctia hop chit theo séng

Hoat tinh enzym ctia MLL1 duge x4c dinh boi cdc tuong tac protein-protein
MLL1 va WDRS; hoat tinh enzym ctia MLL1 dnh huéng dén murc do axetyl hoa H3K4.
Mtrc d6 axetyl hoa H3K4 ting bét thuong trong bénh bach ciu kiéu dung hop MLL,
trong khi cac muirc biéu hién gen Hox va Meis-1 xubi dong ting bat thuong. Khi cac
twong tac protein-protein MLL1-WDRS dugc (e ché, hoat tinh xtc tdc cia MLL1 giam,
muic do axetyl héa H3K4 gidm, cidc muc biéu hién Hox va Meis-1 giam, (viéc nay) tc
ché su ting sinh té bao gay bénh bach cau.

Hop chét biphenyl DDO-2084 duoc thong béo la ¢6 thé wc ché cic tuong téc

protein-protein MLL1-WDRS5, lam giam hoat tinh xuc tac cua MLL1, giam diéu hoa

mirc bidu hién cua chit e ché phan t&r nhé tir cac gen Hox va Meis-1 (Eur. J. Med.
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Chem. 2016, 124, 480-489.), trong d6 DDO-2084 la hop chit dugc st dung lam dbi
chimg duong tinh.

Bang 1: Hoat tinh Gc ché ctia cac hop chét theo séng ché trén cac tuong tac

protein-protein MLL1-WDRS va hoat tinh sinh hoc lién quan

Hoat tinh
trc ché PPI Giam diéu hoa
Sé tht tu hop chdt ~ MLLI- Ucchémitc  muc biéu hién
trong vi du ing WDRS do axetyl hoa cia Hox va
dung? (nM) H3K4 Meis-1
1 <80 Co Co
2 <50 Co Co
3 <10 Co Co
4 <10 Co Co
5 <10 Co Co
6 <10 Co Co
7 <10 Co Co
8 <10 Co Co
9 <50 Co Co
10 <10 Co Co
12 <80 Co Co
13 <80 Co Co
14 <10 Co Co
15 <10 Co Co
16 <10 Co Co
17 <50 Co Co
18 <50 Co Co
19 <50 Co Co
21 <80 Co Co
22 <10 Co Co
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23 <50 Co Co
24 <50 Co Co
25 <50 Co Co
DDO-2084° 88,7+4,9 Co Co

a Chi vi du tng dung d6i véi chu trac hop chét cu thé; ® C4u trac ctia DDO-2084:

Nhu duogc thé hién trong bang 1, cac hop chét theo sang ché c6 hoat tinh trc ché
tuong d6i manh trén céc twong tac protein-protein MLL1-WDRS.

Trong khi d6, cac thi nghiém RT-PCR ¢ cap do té bao duoc thuc hién voi mot 36
hop chét theo sang ché, v6i két qua duogc néu trong bang 1 v& viéc mot sb hop chét ¢o tc
ché muc biéu hién gen Hox va Meis-1 xudi dong hay khong. Két qua cho thdy rang tat ca
céc hop chit theo séng ché ¢6 hoat tinh trc ché trén céc twong tic protein-protein MLL1-
WDRS5 déu c6 thé co e ché mic biéu hién gen Hox va Meis-1 xudi dong. Két qua tc
ché & clp do té bao ctia mot s& hop chét d6i véi mac biéu hién gen Hox va Meis-1 xudi
dong duoc vé trén Fig. 1, trong d6 Fig. 1 cho thay, mirc {rc ché cua hop chat trong vi du
tmg dung 7 ¢ 2,5 uM dat dén muc gidng nhu mbc Gc ché cta ddi chung duong tinh
DDO0-2084 & 5 uM, trong khi tic dung ctia n6 tir vi du ung dung 7 la tdt hon so véi tac
dung ctia DDO-2084 ¢ cung mirc 5 pM.

Ngoai ra, thi nghiém thdm tach protein & cép do té bao duoc thuc hién vi mot sb
hop chét theo sang ché, véi két qua duoc néu trong bang 1 vé& viéc mot sb hop chét theo
sang ché c6 ché mtrc d0 axetyl hoa H3K4 hay khong. Két qua cho thiy ring tat ca céc
hop chét theo sang ché c6 hoat tinh e ché trén cac tuong tdc protein-protein MLLI-
WDRS5 déu giam diéu hoa mc dd axetyl hoa H3K4. Muc Gc ché hoat tinh xtc tac cta
MLLI1 & cp do t& bao dbi véi mdt sb hop chat duge ve trén Fig. 2. Nhu Fig. 2 thé hién,
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vi du tng dung 7 ¢o thé e ché hoat tinh xuc tac cia MLL1 theo cach phu thudc lidu dé
lam gidm muc biéu hién ctia H3K4mel/2/3, va cho thdy rang két qua tir vi du img dung 7

14 tbt hon so véi két qua ctia DDO-2084 & cling ndng d 10 pM.

Ngoai ra, bai bdo da cong bd (Eur. J. Med. Chem. 2016, 124, 480-489. Dud6i day

goi 1a bai bao 1) dd thong bdo mot loat cac chét tc ché biphenyl trén cac tuong tac

protein-protein MLL1-WDRS, ¢6 ciu trac: | , trong khi céc hop chét theo
sang ché khac véi ching bang cach thay dbi cac cAu triic vé& cach hai vong benzen lién
két v6i nhau, trong d6 vi tri 5 duoc lién két boi cac nhém triazol, cac thay doi nhu vay
lam ting dd tan trong nudc mot cach dang ké ctia cac hop chét theo sang ché, 1am giam
doc tinh cta céac hop chit ma van gilt dugc hoat tinh e ché MLL1-WDRS5 ban dau. Céc
tac gid sang ché dd chon mot s6 hop chét biphenyl theo bai bdo 1 va mot s6 hop chat
biphenyl chua cong bd cho céac thtr nghiém vé dd tan va doc tinh s dung cac phuong

phép thir nghiém tuwong tu theo sang ché, va két qua 1 nhu sau:

Bang 2: So sanh hoat tinh dich va d¢ tan cia mot s6 hop chét theo séng ché va

mdt s6 hop chit trong bai bdo 1

CAu tric cia
mdt s6 hop chit
S6 thir tw va tir cong bd (Eur.  Hoat tinh tc
chutric cia  Hoat tinh trc ché Do tan J. Med. Chem. ché PPI Do tan
hop chét theo PPIMLLI-WDRS (pH=7.,4) 2016, 124, 480- MLL1-WDRS  (pH=7,4)
sang ché (nM) ng/mL 489.) (nM) ng/mL
o
- ;
o 67,8 20 A 70,0 1,9
o G
Vi du tng QR
dung 1
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Vi du ting
dung 16

Luu y tr viéc so sdnh so liéu trong bang 2 do6i voi cac hop chat rang, khi cac
nhém con lai van gitt nguyén, viéc thay thé cdc vong benzen bang cac nhom triazol theo
sang ché van gitt dugc hoat tinh huéng dich va cai thién do tan trong nudc mot cach

dang ké.

Trong khi d6, cac thir nghiém doc tinh hoi cép duoc thuc hién dé danh gia do an
toan ctia mdt s6 hop chét theo séng ché & chudt nhit. Mot s6 hop chét triazol theo sang
ché (vi du tGng dung 4, 6, 7, 16 va 22) va céc hgp chat DDO-2113 va DDO-2117 theo bai
béo 1 duoc ding bang cich tiém qua duong trong mang bung 6 80mg/kg cho chudt nhit
balb/c cai, 6 con/nhom, trong 10 ngay lién tiép dé quan sét su séng con va thay dbi thé
trong trung binh cua chudt. Nhu dugc thé hién trén Fig. 3, khong c6 trwdng hop nao chét
sau khi dinh lidu trong 10 ngay i v6i mot sb hop chit theo sang ché (cac vi du tmg
dung 4, 6,7, 16 va 22) voi thé trong ting khong dang ké, trong khi sau khi dinh lidu bang
cac hop chit DDO-2113 va DDO-2117 theo bai bdo nay (Eur. J. Med. Chem. 2016, 124,
480-489.), tAt ca cac con ddu chét sau khi dinh lidu trong 5 ngay biang DDO-2113 &
80mg/kg va céac con dung DOO-2117 ¢6 thé trong giam rd rét. Viéc so sanh sy séng con
sau dinh liéu va thay dbi thé trong trung binh, ma khong c6 trudong hop nao chét sau khi
dinh liéu trong 10 ngdy bang cac hop chét triazol theo sang ché véi thé trong ting khong
dang ké trai nguge voi co cac trudng hop chét va thé trong giam sau khi dinh lidu bang
loat hop chét diphenyl DDO-2113 va DDO-2117, chi ra do an toan dinh lidu rat tdt cua
phenyltriazol theo sang ché.

Trong d6, DDO-2113 va DDO-2117 1a céc hop chit theo bai béo 1 ¢6 céc cu triic

sau.

-11-
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Céac thi nghiém chéng tang sinh duoc thuc hién voi cac té bao gy bénh bach ciu
v6i mot sd hop chét theo séng ché. Bang 3 néu két qua danh gia hoat tinh chbng ting
sinh d6i v6i mot ) hop chét theo sang ché duoc thuc hién véi cac té bao gdy bénh bach
cdu cip tinh, trong 6 MV4-11 1a bach cAu mono gy bénh bach cAu cép tinh & nguoi,
Molm-13 1a t& bao gay bénh bach cAu dang tay cép tinh & nguoi, va K562 1a té bao giy
bénh bach ciu dang tily man tinh & ngudi. Bang 3 chi ra rang cac hop chét theo séang ché

¢6 hoat tinh e ché rét tt cac loai té bao gay bénh bach cAu khéc nhau.

Bang 3: Hoat tinh chéng ting sinh ctia mot s6 hop chit theo sang ché trén té bao

gdy bénh bach cau

S6 tha tu hop chat | Glso/uM Glso/uM Glso/uM
trong vi du img (MV-411) (Molm-13) (K562)
dung?

1 8,9+0,3 11,8+0,9 ND

3 44,6+1,3 22,8+5,5 >100

4 10,5+2,0 - | NDP 34,4+0,9
5 15,1+1,2 13,0+0,6 27,5+2,8
6 10,9+0,2 8,2+0,6 10,4+0,7
7 8,0+1,2 9,9+1,9 12,9+0,4
8 17,8+3,6 11,9£1,5 34,1+1,2
9 27,4+2,1 NDP 35,842,7
10 13,5+1,2 13,5%1,2 13,5¢1,2
11 13,5+1,5 13,5+1,5 13,5+1,5
12 23,2+3,2 NDP NDP°

13 10,1£1,3 9,2+1,4 10,5+2,0

-12-
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14 9,5+1,0 11,0+2,0 14,1£1,3
15 14,3+1,7 18,5+1,9 12,9+0,2
16 15,1£0,9 NDP 15,0+0,8
17 10,4+1,1 7,3+0,8 21,3+2,4
18 11,2+1,3 15,4422 NDP

19 13,7+1,4 16,8+2,0 13,5+1,2
20 8,6+0,6 10,1+1,3 10,5+2,0
21 12,7+0,8 7,7+0,9 10,5+0,8
22 9,5+0,4 11,2+0,8 10,9+0,7
23 NDP 17,9£1,6 27,7+0,3
24 11,3+0,7 12,9+0,9 13,5+2,2
25 10,9+0,9 8,5+0,7 11,3+0,7
DDO-2084 17,7+£2,3 NDP 50,5+5,5

2 Chi vi du tng dung ddi véi cac cau tric hoa hoc; ® ND chi viéc khong dugce thu

nghiém;

Céc hop chét phenyl triazol theo sdng ché ¢o hoat tinh trc ché tvong d6i manh trén
céc twong tac protein-protein MLL1-WDRS, lam giam hoat tinh xuc tdc cua MLLI
MLL1 & cép do té bao, giam didu hoa muc biéu hién gen Hox va Meis-1 va cam ung sy
chét theo chuong trinh clia té bao gy bénh bach cdu, va cac hop chét phenyl triazol theo

sang ché cho thdy do tan trong nudc va an toan duoc ly rét tbt, va c6 thé dugce sir dung dé

diéu tri bénh bach cau.

Vi du thye hién sang ché

Vi du ing dung 1

-13-
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1-(3-(5-amino-2-clo-4-flo-3-metyl benzoylamino)-4-(4-metyl piperazin-1-
yl)phenyl)-1H-1,2,3-metyl triazol-4-carboxylat

[0060]Diéu ché 4-(4-metylpiperazin-1-yl)-3-nitroanilin (IIb):

Hoa tan 4-flo-3-nitroanilin (II) (6g, 38,4mmol) trong S0mL axetonitril, thém N-
metylpiperazin (5,8 g, 6,3mL, 57,6mmol) va N, N-diisopropyletylamin (9,5mL,
57,6mmol), va gia nhi€t va hdi luu trong 12 gid. Chét tho thu dugc sau khi quay kho va
duoc tinh ché bing sdc ky cot silicagel (diclometan:metanol=20:1) thu duoc chit rin
mau nau do (8,9g, 97,8%). 'H NMR (300MHz, DMSO-d6)d 7,06(d,J=8,6Hz, 1H),
6,76(s,1H), 6,69(d,J=8,5Hz,1H), 5,34(s,2H), 2,70(t,J=4,4Hz,4H), 2,27 (br s,4H), 2,09
(s,3H).m/z(EI-MS);259.1[M+Na]".

Diéu ché 1-(4-azido-2-nitrophenyl)-4-metylpiperazin (Ta):

Hoa tan 4-(4-metylpiperazin-1-yl)-3-nitroanilin (ITb)(4,0g, 17,0mmol) trong
100mL 2M/HC, giam nhiét do xudng 0°C, thém bing cach nhé giot 10mL dung dich
nuéc natri nitrit (1,76g, 25,5mmol), khudy trong 30 phit & 0°C, thém bang cach nhd giot
10mL dung dich nuéc natri azit (2,2g, 34,0mmol), khudy 30 phut & 0°C va tiép theo
khudy 2 gi® & nhiét d trong phong. San pham duge két tia bang 2M/NaOH ¢ pH=9~10,
loc chén khong va sdy kho thu duoc chét rén mau nau dé (4,0g, 91,3%). '"H NMR
(300MHz, DMSO-ds)d 7,48(d,J=2,2Hz, 1H), 7,34-7,20(m,2H), 2,85(t,J=4,7Hz,4H),
2,31(t,J=4,8Hz,4H), 2,11(s,3H).m/z(EI-MS):26 1,1 [M+H]".

Pidu ché 1-(4-(4-metylpiperazin-1-yl)-3-nitrophenyl)-1H-1 ,2,3-triazol-4-metyl
carboxylat (Ib):

Hoa tan 1-(4-azido-nitrophenyl)-4-metylpiperazin (Ia) (1,0g, 3,8mmol) trong
50mL metanol, thém metyl propiolat (0,96g, 11,4mmol), déng (I) iodua (0,07g,
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0,38mmol), N,N-diisopropyletylamin (0,12mL, 0,76mmol), gia nhiét hoi luu trong 48
gio, loc, cd, va nghién béng etyl axetat thu duoc chit rn mau nau d6 (0,8g, 61,5%). 'H
NMR (300MHz, DMSO-d¢)d 9.45(s,1H), 8,36(d,J=2,7Hz,1H), 8,11-8,01(m, 1H),
7,42(d,J=9,1 Hz, 1H), 3,80(s, 3H), 2,99 (t,J-5,4Hz,4H), 2,35 (t,J=5,2Hz,4H), 2,13(s,
3H).m/z(EI-MS);369,2[M+Na]".

Pidu ché 1-(3-amino-4-(4-metylpiperazin-1-yl)phenyl-1H-1,2,3 -metyl triazol-4-
metyl carboxylat (Ic):

Hoa tan 1-(4-(4-metylpiperazin-1-yl)-3-nitrophenyl)-lH-1,2,3-metyl triazol-4-
metyl carboxylat (Ib) (3,8g, 12,0mmol) trong 50mL metanol, thém Pd/C v6i lugng xtc
tac, bom hydro, khudy & nhiét do trong phong trong 7 gio, ¢0 bang cach loc trong chan
khong thu duge chét rén mau hdng (3,0g, 78,9%). 'H NMR (300MHz, DMSO-ds)9
9,28(s,1H), 7,28(d,J=1,9Hz, 1H), 7,07 (d,J=1,9Hz, 2H), 5,15 (s,2H), 3,90 (s,3H),
2,87(t,J=4,5Hz,4H), 2,53 (br s, 4H), 2,26 (s,3H),m/z(ESI-MS):317,1763 [M+H]".

Diéu ché 1-(3-(5-amino- 2-clo-4-flo-3-metylbenzoylamino)-4-(4-metylpiperazin-
1-yl)phenyl)-1H-1, Metyl 2,3-triazol-4-carboxylat (1):

Hoa tan 1-(3-amino-4-(4-metylpiperazin—l-yl)phenyl-IH-1,2,3-triazol-4-metyl
carboxylat (Ic) (1,7g, 5,3mmol) trong 100mL diclometan khan, thém pyridin (0,43mL,
5,3mmol), thém 20mL dung dich diclometan chira 2-clo-3-metyl-4-flo-5-nitrobenzoyl
clorua (1,6g, 6,4mmol) ting giot trong bé nudc da, khudy 2 gio ¢ nhiét do trong phong,
loc trong chén khong va sdy kho thu duoc chit rdn mau vang nhat; hoa tan chét rdn mau
vang nhat ndy (2,6g, 4,9mmol) trong etyl axetat, thém thiéc (II) clorua (5,5g, 24,4mmol),
gia nhiét va hdi Ivu trong 3 gid trude khi lam ngudi xubng nhiét do trong phong, pha
lodng bang 100mL etyl axetat, trung hoa bang natri bicacbonat bdo hoa dén khi khong
con két tia thém dang gel mau tréng, loc trong chan khong, rra banh loc bing etyl axetat
dén khi khong con hép thu tia cyc tim, chiét phan loc béng etyl axetat dén khi khong con
hép thu tia cyc tim, két hop céc pha hitu co, lam kho bé‘mg natri sulfat khan, cd thu duoc
san phém tho, nghién bang etyl axetat, loc trong chén khong thu duogc chét rdn mau trang
x4m 1 (2,3g, 93,9%). 'H NMR (300MHz, DMSO-de)d 9,52-9,45(m,2H), 8,69(s,1H),
7,73(dd,J=8,7,2,7Hz, 1H), 7,46(d,J=8,6Hz, 1H), 6,92(d,J=9,2Hz, 1H), 5,53 (s,2H), 3,92
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(s, 3H), 3,00-2,90 (m, 411), 2,51 (br s, 4H), 2,28 (d, J=2,6Hz, 3H), 2,24 (s, 3H). (EI-
MS):502,9[M-+H]".

Vi du tng dung 2

..N.“,;%oﬁ
™8
Kfl\ﬁﬁ\,g/

|

Didu ché axit 1-(3—(5-a1nin0-2-clo-3-metylbenzoylamino)-4-(4-metylpiperazin-1-

yl)phenyl)-1H-1,2,3-triazol-4-carboxylic (2)

Hoa  tan 1-(3-(5-amino-2-clo-3-metylbenzoylamino)-4-(4—metylpiperazin-1-
yl)phenyl)-1H-1,2,3-triazol-4-metyl format (1) (2,3g, 4,6mmol) trong THF, thém dung
dich lithi hydroxit (1M, 15mL), khudy trong 8 gid & nhiét do trong phong, quay dén khd
d8 loai bo THF tiép theo 12 axit hoa st dung axit cloric 2M thu duge chét rin mau tring
(1,7g, 80,4%). 'H NMR (300MHz, DMSO-ds)d 9,52-9,45(m,2H), 8,69(s,1H),
7,73(dd,J=8,7,2,7Hz, 1H), 7,46(d,J=8,6Hz, 1H), 6,92(d,J=9,2Hz, 1H), 5,53 (s,2H), 3,92
(s, 3H), 3,00-2,90 (m, 4H), 2,50 (br s, 4H), 2,28 (d, J=2.6Hz, 3H), 2,24 (s, 3H). (EI-
MS):488,9[M+H]".

Vi du tng dung 3

Diéu ché 1-(3-(5—amino—2-clo-4-ﬂo-3-metylbenzoylamino)-4—(4-metylpiperazin-
1-yl)phenyl)-N, N-dimetyl-1H-1,2,3 triazol-4-carboxamit (3):

Hoa tan axit 1-(3-(5-amino-2-clo-4-ﬂo-3-metylbenzoylamino)-4-(4-
metylpiperazin-l-yl)phenyl)-lH-l,2,3-triazol-4-carboxylic (2) (0,18¢g, 0,36mmol) trong
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10mL. DMF, thém BOP (0,32g, 0,72mmol), trimetylamin (0,10mL, 0,72mmol) va
dimetylamino hydroclorua (58,7mg, 0,72mmol), khudy trong 4 gid ¢ nhiét do trong
phong. Pha lodng hdn hop phan ung bang 50mL etyl axetat, loai b6 DMF bang natri
clorua bdo hoa, lam khd pha hitu co bang natri sulfat khan, lam kho dung moi hiru co
bing cach quay thu dugc san pham thd, tich va tinh ché bing sic ky cot silicagel
(Diclometan:metanol=50:1) thu dugc chét rén mau tring xam. Hiéu suét 1a 78,4%. 'H
NMR (300MHz, DMSO-d¢)d 9,59(s,1H), 9,18(s,1H), 8,63(d, J=2,5Hz, I1H),
7,71(dd,J=8,6,2,6Hz, 1H), 7,42(d,J=8,6Hz, 1H), 6,83(d,J=9,2Hz, 1H), 5,50 (s,2H), 3,11
(br s, 10H), 3,02 (s, 3H), 2,70-2,69(m, 4H), 2,24 (d, J=2,5Hz, 3H). (EI-
MS):515,9[M+H]".

Vi du ng dung 4

R
N
-
i
Diéu ché 5-amino-2-clo-4-ﬂo-3-metyl-N-(Z-(4-metylpiperazin—1-yl)-5-(4-
((morpholin-4-cacbonyl)-1H-1,2,3 -triazol-1-yl)phenyl)benzamit (4):

St dung céc phuong phap trong vi du Ung dung 3, thay thé dimetylamino
hydroclorua bang morpholin thu dugc chit rin mau tring xam. Hiéu suit 1a 67,5%. 'H
NMR (300MHz, DMSO-de)d 9,61(s,1H), 9.24(s,1H), 8,64(d, J=2,5Hz, I1H),
7,73(dd,J=8,6,2,6Hz, 1H), 7,44(d,J=8,6Hz, 1H), 6,86(d,J=9,2Hz, 1H), 5,52 (s,2H), 4,06
(s,2H), 3,68 (s,6H), 3,12 (br s, 8H), 2,69 (s, 3H), 2,26 (d, J=2,6Hz, 3H). (EI-
MS):558.9[M+H]".

Vi du tng dung 5
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Diéu ché 1-(3-(5-amino-2-clo-4-flo-3 -metylbenzoylamino)-4-(4-metylpiperazin-
1-yl)phenyl)-N-(tetrahydro-2H-pyran-4-yl)-1H-1,2,3 -triazol-4-carboxamit:

St dung céc phuong phap trong vi du ting dung 3, thay thé dimetylamino
hydroclorua bang 4-aminotetrahydropyran thu duge chét rén mau tring xam. Hiéu sudt 1a
82.9%. 'H NMR (300MHz, DMSO-ds) 9,52(s,1H), 9,26-9,24(m, 1H), 8,65(s,2H),
7,71(d, J=8,7Hz, 1H), 7,42(d, J=9,4Hz, 1H), 6,89(s,1H), 5,53(s, 2H), 4,06(s,1H), 3,9-
3,86(m,2H),2,99(s,6H),2,71(s,4H),2,3 8(s,3H),2,25(s,3H),1,71(s,4H). (EI-
MS):572,0[M+H]".

Vi du ing dung 6

Diéu ché 1-(3-(5-amino-2-clo-4-flo-3 -metylbenzoylamino)-4-(4-metylpiperazin-
1-yDphenyl)-N-(1-metylpiperidin-4-yl)-1H-1,2,3 -triazol-4-carboxamit:

St dung cic phuong phap trong vi du Gng dung 3, thay thé dimetylamino
hydroclorua bing 4-amino-1-1metylpiperidin thu dugc chét rén mau tring xdm. Hiéu
sudt 1a 49,9%. 'H NMR (300MHz, DMSO-de)5 9,48(s,1H), 9,22(s,1H),
8,65(d,J=2,6Hz,1H), 8,52(d,J=8,2Hz,1H), 7,70(dd,J=8,5,2,7Hz,1H), 7,42(d,J=8,6Hz,1H),
6,89(d,J=9,2Hz,1H),  5,54(s,2H,3,78(s,1H), 2,92(t,J=4,6Hz,4H), 2,82-2,78(m,2H),
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2.26(d,=2,7Hz,3H), 2,22(s,3H), 2,19(s,3H), 2,07-1,86(m.4H), 1,75-1,66(m,4H). (EI-
MS):585,0[M+H]".

Vi du trng dung 7

Piéu ché 1-(3-(5-amino-2-clo-4-flo-3-etyl benzoylamino) 4-(4-metylpiperazin-1-
y1)-N-(3-morpholinopropyl)-1H-1 ,2.3-triazol-4-carboxamit (7):

St dung cic phuong phép trong vi du Ung dung 3, thay thé dimetylamino
hydroclorua bang N-(3-aminopropyl)morpholin, va thu dugc chit rin mau tring xdm.
Hiéu suét 1a 94,2%. '"H NMR (300MHz, DMSO-dg)8 9,51 (s, 1H), 9,22 (s, 1H), 8,85 (¢,
J=5,8Hz, 1H), 8,66 (s, 1H), 7,71 (dd, J=8,6, 2,7Hz, 1H), 7,43 (d, J=8,8Hz, 1H), 6,89 (d,
7=9,2Hz, 1H), 5,53 (s, 2H), 3,62 (t, ]=4,6Hz, 4H), 2,98-2,97 (m, 4H), 2,63 (s, 4H), 2,54
(s, 2H), 2,46-2,36 (m, 6H), 2,33 (s, 3H), 2,26 (d, J=2,6Hz, 3H), 1,74-1,70 (m, 2H). (ESI-
MS):615,1[M+H]".
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Vi du tng dung 8

Didu ché 5-amino-2-clo-4-flo-3-etyl-N-(2-(4-metylpiperazin-1-y1)-5-(4-
(metylpiperazin-1-cacbonyl)-1H-1,-1H-1,2,3 -triazol-1-yl) Phenyl)-carboxamit (8):

Str dung céc phuong phép trong vi du ung dung 3, thay thé dimetylamino
hydroclorua bang N-metylpiperazin thu duoc chét rén mau tring xam. Hiéu suit 1a
94,2%. '"H NMR (300MHz, DMSO-de)5 9,51 (s, 1H), 9,22 (s, 1H), 8,85 (t, J=5,8Hz, 1H),
8,66 (s, 1H), 7,71 (dd, J=8,6, 2,7Hz, 1H), 7,43 (d, I=8,8Hz, 1H), 6,89 (d, ]=9,2Hz, 1H),
5,53 (s, 2H), 3,62 (t, J=4,6Hz, 4H), 2,98-2,97 (m, 4H), 2,63 (s, 4H), 2,54 (s, 2H), 2,46-
236 (m, 6H), 2,33 (s, 3H), 2,26 (d, J=2,6Hz, 3H), 1,74-1,70 (m, 2H). (ESI-
MS):571,0[M+H]".

Vi du tng dung 9

Pidu ché 1-(3-(5-amino-2-clo-4-flo-3- etyl benzoylamino)-4-(4-metylpiperazin-1-
yl)phenyl)-N-(2-Morpholin etyl)- 1H-1,2,3-triazol-4- carboxamit (9):

St dung cic phuong phap trong vi du tmg dung 3, thay thé dimetylamino
hydroclorua bing N-aminoetylmorpholin thu dugc chét rén mau tring xdm. Hiéu sudt 1a
72,5%. 'H NMR (300MHz, DMSO-ds)d 9,51 (s, 1H), 8,66(d, J=2,4Hz, 1H),
8,56(t,J=5,8Hz,1H),7,71(dd, J=8,7, 2,6Hz, 1H), 7,43 (d, J=8,7Hz, 1H), 6,89 (d,
J=9,2Hz,1H),5,54(s,2H),3,58(t,J=4,6Hz,4H),3,44(s,2H),2,96(t,J=4,8Hz,4H),2,59(s,4H),2,
54(s,2H),2,44(s,4H),2,30(s,3H),2,26(d,]=2,6Hz,3H). (ESI-MS):601,0[M+H]".
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Vi du tng dung 10

Piéu ché 1-(3-(5-amino-2-clo-4-flo-3- etyl benzoylamino)-4-(4-metylpiperazin-1-
yl)pheny!)-N-(3-aminopropyl)-1H-1,2,3 -triazol-4- carboxamit (10):

St dung cac phuong phdp trong vi du ung dung 3, thay thé dimetylamino
hydroclorua bang 1,3-propylen diamin thu dugc chét rin mau tring xam. Hiéu suit 1a
64,5%. '"H NMR (300MHz, DMSO-de)d 8,85 (s, 1H), 8,70(s, 1H), 8,45(d,J=2,1Hz,1H),
7,36(dd,J=7,5,2,0Hz,1H),  7,25(s,1H), 6,84(d,J=7,5Hz,1H),  6,78(d,J=5,7Hz,1H),
4,13(s,2H), 3,25-3,19(m,6H), 2,98(t,J=4,9Hz,4H), 2,67-2,58(m,5H), 2,39(s,3H), 2,19-
2,13(m,2H), 1,14(s,2H). (ESI-MS):545,0[M+H]".

Vi du ing dung 11

Piéu ché 5-amino-2-clo-4-flo-3 -metyl-N-(2-(4-metylpiperazin-1 -y1)-5-(1H-1,2,3-
triazol-1-y1) phenyl) benzamit (11):

St dung céc phuong phép trong vi du ing dung 1, thay thé etyl propiolat béng
Trimetyl etynyl silic thu dugc chét rén mau tring x4m sau ba budc phan Ung. Hiéu suat
cia ba buéc nay la 23,8%. 'H NMR (300MHz, DMSO-dg)d  8,76-
8,68(m,2H),8,49(d,J=2,le,1H),8,18(d,J=7,5Hz,1H),7,27(dd,]=7,5,2,0Hz,1H),6,82(d,J=
7,5Hz,1H),6,75(d,]=5,7Hz,1H),4,15(s,2H),3,2O(t,J=5,1HZ,4H),2,98(t,J=5,OHZ,4H),2,6O(s
,3H),2,39(s,3H).(EI-MS):444,9[M+Na]+.
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Vi du tng dung 12

NEly

Este tert-butyl(1-(3-(5-amino-2-clo-4-flo-3- etyl benzoylamino)-4-(4-
metylpiperazin-1-yl)phenyl)-1H-1,2,3 -triazol-4-yl) aminometyl (12)

St dung cac phuong phap trong vi du Uing dung 1, thay thé Metyl propiolat bing
tert-butyl etynyl carbamat thu dugc chét rin mau tring x4m sau ba budc phan tng. Hiéu
sudt cua ba budc nay la 20,1%. IH NMR (300MHz, DMSO-d¢)d 8,70(s,1H),
8,59(d,J=2,0Hz,1H), 8,08(s,1H),7,25(dd,J=7,5,2,0Hz,1H), 7,18(s,1H), 6,80(dd,J=19,7,
6,6Hz,2H), 4,17(s,2H), 3,20(t,J=5,1Hz,4H), 2,98(t,J=5,1Hz,4H), 2,60(s,3H), 2,39(s,3H),
1,50(s,9H). (EI-MS):560,0[M+Na]".

Vi du ing dung 13

5-amino-N-(5-(4-amino-1H-1,2,3-triazol-1 -y1)-2-(4-metylpiperazin-1 -yl)phenyl)-
2-clo-4-flo-3-Metylbenzamit (13)

Hoa tan este tert-butyl(1-(3-(5-amino-2-clo-4-flo-3- etyl benzoylamino)-4-(4-
metylpiperazin—l-yl)phenyl)-1H-1,2,3-triazol—4—yl) aminometyl (1,0g, 2,2mmol) trong
20mL diclometan, thém 10mL trifloaxetat, khudy trong 1 gid & nhiét do trong phong,
diéu chinh d6 pH=8~9 st dung natri bicacbonat bdo hoa, chiét bang diclometan, lam khd
pha hiru co bing natri sulfat khan va lam kho bang cach quay thu dugc chét ran mau xam.
Hiéu sudt 1a 87,3%. 'H NMR (300MHz, DMSO-de)s 8,70(s,1H), 8,49(d,J=2,0Hz,1H),
8,08(s,1H),  7,25(dd,J=7,5,2,0Hz,1H), 6,80(d,J=7,5Hz,1H),  6,70(d,J=5,7Hz,1H),
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5.80(s,2H), 4,15(s,2H), 3,20(t,J=5,3Hz,4H), 2,98(t,1=5,2Hz,4H), 2,60(s,3H), 2,39(s,3H).
(EI-MS):459,9[M+Na]".

Vi du tng dung 14

N-(1-(3-(5-amino-2-clo-4-flo-3-etyl benzoylamino)-4-(4-metylpiperazin-1-
yl)phenyl)-1H-1,2,3-triazol-4-yl)-1 -metylpiperidin-4-formamit (14)

Hba tan 5-amino-N-(5-(4-amino-1H-1,2,3-triazol- 1-y1)-2-(4-metylpiperazin-1-
yl)phenyl)-2-010-4-ﬂo-3-metylbenzamit (13) (0,2g, 0,34mmol) trong SmL DMF, thém
BOP (0,30g, 0,68 mmol), trimetylamin (0,09mL, 0,68mmol) va axit 1-metylpiperidin-4-
formic (97,3mg,0,68mmol), khudy trong 4 gitr & nhi¢t d0 trong phong. Pha loang hdn
hop phén ing bing S0mL etyl axetat, loai b6 DMF bing céach rira bang natri clorua bio
hoa, lam kho pha hitu co béng natri sulfat khan, lam kho dung mai hitu co bing cach
quay thu dugc san pham tho, tach va tinh ché bang sic ky trén cdt silicagel
(diclometan:metanol=20:1) thu dugc chét rén mau tring xdm. Hiéu suét 12 73,9%. 'H
NMR (300MHz, DMSO-de)d 8,72-8,64(m,2H), 8,08(s,1H), 7,71(s,1H),
7,25(dd,J=7,5,20Hz,1H), 6,87(d,J=7,5Hz,1H), 6,69(d,J=5,7Hz,1H),
4,16(s,2H,3,20(t,J=5,3Hz,4H), 3,05-2,95(m,6H), 2,60(s,3H), 2,50-2,45(m,1H), 2,39-
2,37(m,6H), 2,14-2,09(m,2H), 2,05-1,98(m,2H), 1,81-1,70(m,2H). (EI-
MS):485,1[M+Na]".

Vi du Gng dung 15
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N-(1-(3-(5-amino-2-clo-4-flo-3-metyl benzoylamino)-4-(4-metylpiperazin-1-
yl)phenyl)- 1H-1,2,3-Triazopyridin-4-yl) Piperidin-4-formamit (15)

St dung cac phwong phdp trong vi du ung dung 14, thay thé axit 1-
metylpiperidin-4-formic bang axit 4-piperidinic, thu dugc chét rén mau tring xdm. Hiéu
suat 1a 88,7%. H NMR (300MHz, DMSO-de)d
8,70(s,1H),8,55(d,J=2,0Hz,1H),8,08(s,1H),7,71(s,1H),7,26(dd,J-
7.5,2,0Hz,1H),6,80(dd,J-23,8,6,6Hz,2H),4,15(s,2H),3,27-
3,17(m,6H),2,98(t,J=5,0Hz,4H),2,82-2,65(m,3H),2,60(s,3H),2,39(s,3H),2,03-
1,96(m,2H),1,74-1,69(m,2H),1,22(s, 1H).(EI-MS):571,1 [M+Na]".

Vi du Gng dung 16

5-amino-N-(5-(4-(4-aminobutyrylamino)-1H-1,2,3 -triazol-1-y1)-2-(4-
metylpiperazin-1-yl)phenyl)-2-clo-4-flo-3 -metyl benzoylamino (16)

St dung cidc phuong phép trong vi du ung dung 14, thay thé axit 1-
metylpiperidin-4-formic bang axit y-aminobutyric thu dugc chit rin mau tring xam.
Hiéu suat la 88,7%. 'H NMR (300MHz, DMSO-des)d
8,7O(S,IH),8,08(S,1H),7,71(s,1H),7,25(dd,]=7,5,2,0Hz,1H),6,80(dd,J=21,4,6,6Hz,2H),4,
17(s,2H),4,17(s,2H),3,20(t,J=5,1Hz,4H),3,08-3,04(m,2H), 2,98(t,J=5,1Hz,4H),
2,60(s,3H), 2,50(t,J=8,2Hz,2H), 2,39(s,3H), 2,10-2,04(m,2H), 1,19(s,2H). (EI-MS):
571,1[M+Na]*.
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Vi du g dung 17

5-amino-2-clo-4-flo-N-(5-(4-(3- Hydroxypropionylamino)- 1H-1 ,2,3-triazol-1-yl)-
2-(4-metylpiperazin-1-yl)phenyl)-3-metyl benzoylamino

St dung cac phuong phép trong vi du ung dung 14, thay thé axit 1-
metylpiperidin-4-formic bing axit 3-Hydroxypropionic thu dugc chit rin mau tring xam.
Hiéu suét 12 84,9%. '"H NMR (300MHz, DMSO-dg)d 8,70(s,1H), 8,57(d,J=2,0Hz,1H),
8,08(s,1H), 7,71(s,1H), 7,25(dd,J-7,5,2,0Hz,1H), 6,80(dd,J=21,8,6,6Hz,2H),
4,36(t,J=5,0Hz,1H), 4,17(s,2H),3,83-3,79(m,2H), 3,20(t,J=5,1Hz,4H),
2,98(t,J=5,0Hz,4H), 2,60(s,3H), 2,39-2,35(m,5H), (EI-MS): 532,1[M+Na]".

Vi du tng dung 18

5-amino-2-clo-N-(5 -(4-(4-(dimetylaminometyl)benzyl)- 1H-1,2,3-triazol-1-yl)-2-
(4-metylpiperazin-1 -yl)phenyl)-4-flo-3-Metyl benzoyl (18)

St dung céc phuong phép trong vi du mg dung 1, thay thé metyl propiolat béng
N,N,- Dimetyl-4-(prop-2-yn-1-yl) thu dugc chét rin mau tring xam trong ba budc. Hi¢u
suat cua ba budc nay 1a 34,4%. 'H NMR (300MHz, DMSO-d¢)d 8,70(s,1H), 8,49-
8,44(m,2H), 7,74-7,68(m,2H), 7,56-7,50(m,2H), 7,26(dd,J=7,4,1,9Hz,1H),
6,75(d,J=5,9Hz,1H), 4,16(s,2H), 3,88(d,J=1,2Hz,2H), 3,20(t,J=5,1Hz,4H), 3,0-
2,95(m,10H), 2,60(s,3H), 2,38(s,3H). (EI-MS): 606,1[M+Na]".
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Vi du ing dung 19

5-amino-2-clo-N-(5-(4-(2-(Dimetylamino)etyl)-1H-1,2,3-triazol- 1-y1)-2-(4-
metylpiperazin-1-yl)phenyl)-4-flo-3-Metyl benzoyl (19)

St dung cic phuong phép trong vi du Gmg dung 1, thay thé metyl propiolat béng
N, N,-dimetyl-but-3-alkyn-1-amin thu dugc chét rén mau tring xam trong ba budc. Hiéu
sudt cta ba budc nay la 31,6%. 'H NMR (300MHz, DMSO-de)d 8,70(s,1H),
8,48(d,J=2,0Hz,1H),  8,28(s,1H), 7,26(dd,J=7,5,2,0Hz,1H),  6,82(d,J=7,5Hz,1H),
6,74(d,J=5,7Hz,1H), 4,15(s,2H), 3,20(t,J=5,1Hz,4H), 2,98(t,J=5,0Hz,4H), 2,71-
2,61(m,4H), 2,60(s,3H), 2,40-2,39(m,9H). (EI-MS): 606,1[M+Na]".

Vi du tng dung 20

5-amino-2-flo-N-(3-(4-Etoxy-1H-1,2,3-triazol-1 -yl)-2-flo-6-(4-metylpiperazin-1-
yl)phenyl)-4-flo-3-metyl benzoyl (20)

Str dung céc phwong phép trong vi du Ung dung 1, thay thé 4-flo-3-nitroanilin
bang 2,4-diflo-3-nitroanilin va metyl propiolat bang etyl etynyl ete thu dugc chét rin
mau tring xdm trong nam budc. Hiéu sudt cia nim budc nay 1a 12,8%. 'H NMR
(300MHz, DMSO-dg)d 8,70(s,1H), 7,98(s,1H), 7,30(dd,J=7,5,5,7Hz,1H),
6,74(d,J=5,7Hz,1H), 6,59(d,J=7,5Hz,1H), 4,76-4,72(m,2H), 4,15(s,2H),
3,20(t,J=5,1Hz,4H), 2,98(t,J=5,0Hz4H), 2,60(s,3H), 2,39(s,3H), 1,56(t,J=8,0Hz,3H).
(EI-MS): 507,1[M+Na]".

-26-



41242

Vi du tng dung 21

N-(3-(4-((2-amino-2-oxoetyl)amino) -1H-1 ,2.3-triazol-1-yl)-2-flo-6-(4-
metylpiperazin-1-yl)phenyl)-2-clo-4-flo-5 -hydroxI-3-metyl benzoyl (21)

St dung phuong phép trong vi du ung dung 1, thay thé 4-flo-3-nitroanilin bang
2,4-diflo-3-nitroanilin, metyl propiolat bang 2-(etynylamino) Axetamit va 2-clo-3-metyl-
4-flo-5-nitrobenzoyl clorua bang 2-clo-3-metyl-4-flo-5-hydroxybenzoyl clorua thu dugc
chét rén mau tring trong nam phéan Gng. Hi¢u suAt ctia ndm phan g nay 1a 9,7%. H
NMR (300MHz, DMSO-d¢)d 8,70(s,1H), 8,07(d,J=10,4Hz,2H), 7,34-7,24(m,2H),
6,59(d,J=7,5Hz,1H),  5.98(s,2H),  5,93(s,1H), 4,03(s,2H),  3,20(t,J=5,1Hz,4H),
2,98(t,J=5,0Hz,4H), 2,60(s,3H), 2,38(s,3H). (EI-MS): 507,1[M+Na]".

Vi du tng dung 22
C
e

1-(3-(5-amino-2- clo-4-flo-3-metyl benzoylamino)—2-metyl-4-(4-metylpiperazin-
1-yl)phenyl)-N-(2-Morpholin etyl)-1H--1,2,3 -triazol-4-formamit (22)

St dung cac phuong phép trong vi du ung dung 3, thay thé 4-flo-3-nitroanilin
bang 2-flo-4-metyl-3-nitroanilin va Dimetylamino hydroclorua bang N-(2-aminoetyl)
Morpholin thu dugc chét rin mau tring xam. Hiéu sudt ctia sdu bude nay 1a 8,8%. 'H
NMR (300MHz, DMSO-ds)3 8,70(s,1H), 8,52(s,1H) , 7,25(s,1H) , 7,13(d,J=7,5Hz, 1H),
6,78 (d, J=5,7Hz, 1H) 6,72 (d,J=7,5Hz, 1H), 4,15 (s, 2H), 3,74(t, J=4,7Hz,4H), 3.55-
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3,53(m,2H), 3,20(t,J=5,1Hz, 4H), 2,98(tJ=5,1Hz, 4H), 2,61-2,59 (m, SH), 2,51( t,
J=4,7Hz, 4H), 2,40-2,39(m,6H). (EI-MS): 615,1[M+Na]".

Vi du tng dung 23

N-(3-(4-(3-aminopropionylamino))-1H-1,2,3-triazol- 1-y1)-2-metyl-6-(4-
metylpiperazin-1-yl)phenyl)-2-clo-4-flo-5 -hydroxI-3-metyl benzoyl (23)

Str dung céc phuong phap trong vi du tng dung 14, thay thé 4-flo-3-nitrobenzen
bang 2-flo-4-metyl-3-nitrobenzen, 2-clo-3-metyl-4-flo-5-nitrobenzoyl clorua bang 2-clo-
3-metyl-4-flo-5-Hydroxybenzoyl clorua, axit 1-metylpiperidin-4-carboxylic bang B-
alanin thu dugc chét rin mau trdng trong sau bude. Hiéu suét ctia sau budc nay la 7,2%.
'H NMR (300MHz, DMSO-ds)8 8,70(s,1H), 8,08 (s, 1H),7,71 (s,1H),7,19(d, J=7,5Hz,
1H), 7,06 (d, J=5,7Hz, 1H), 6,72 (d, J=7,5Hz,1H), 5,93 (s,1H), 3,20 (t, J=5,1Hz,4H),3,01-
2,93(m,4H),2,93-2,91 (m,1H), 2,60(s,3H),2,45(s,3H), 2,44-
2,42(m,2H),2,38(s,3H),1,24(s,2H).(EI-MS):615,1 [M+Na]*.

Vi du Gng dung 24

1-(3-(5-amino-2-clo-4-flo-3-metyl benzoylamino)-4-(4-metyl-1,4-diazepan-1-
yl)phenyl)-N-(2- Morpholin etyl)-1H-1,2,3-triazol-4-formamit (24)

St dung cdc phuong phap trong vi du ing dung 3, thay thé N-Metylpiperazin
bang N-Metyl homopiperazin va Dimetylamino hydroclorua bang N-(2-

aminoetyl)morpholin thu dugc chit rén mau trang. Hidu suét ciia sdu bude nay 1a 7,3%.
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IH{ NMR (300MHz, DMSO-de)3 8,79(s,1H), 8,70 (s, 1H), 7,31 (dd, I=7.5, 2,0Hz, 1H),
7,25 (s, 1H), 6,83 (d, J=7,5Hz, 1H), 6,70 (d, J=5,7Hz, 1H), 4,16 (s, 2H), 3,7 4 (¢, J=4,7Hz,
4H), 3,60 (t, J=4,8Hz,2H),3,55-3,53 (m, 2H),3,46-3,44(m, 2H),2,91-2,89(m,2H),2,61-
2.58(m,4H),2,52-2,50(m,4H),2,39(s, 3H),2,31 (s,3H),1,64-1,60 (m,2H).(El-
MS):615,1[M+Na]*.

Vi du tng dung 25

| 1-3-(5-amino-2-clo-4-flo-3-metyl benzoylamino)-4-(3,4- Dimetylpiperazin-1-
yl)phenyl)-N-(2- Morpholin etyl)- 1H-1,2,3-triazol-4-formamit (24)

St dung cac phuong phap trong vi du Gng dung 3, thay thé N-Metylpiperazin
bing  1,2-Dimetylpiperazin ~ va  Dimetylamino hydroclorua bing  N-(2-
aminoetyl)morpholin thu dugc chét rén mau tring x4m. Hiéu sudt ctia su budc nay la
73%.'H NMR (300MHz, DMSO-ds)5 8,80(s,1H), 8,70 (s, 1H), 8,54 (d, J=2,0Hz, 1H),
731 (dd, J=7,5, 2,0Hz, 1H), 7.25 (s, 1H), 6,81 (d, J=7,5Hz, 1H), 6,70 (d,
J=5,7Hz,1H),4,18 4,04(m,7H),3,66 3,53(m,2H),3,35 3,31 (m,1H),3,20 3,07 (m,4H),2,93
2,87(m,1H),2,73 2,58(m,2H),2,51 2,37(m,7H),2,34-2,20 (m, 3H), 1,16 (d, J=6,8Hz,
3H).(EI MS): 615,1[M+Na]".
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YEU CAU BAO HO

1. Hop chét c6 cong thire (I) hodc mudi duge dung cua no:

E:g-—‘\wv—(ﬁﬁ 2};;[?21
Ngﬁ.‘,}}- e

trong d6 X 1a hydro, metyl, metoxy hodc halogen;

Y 13 —CHp-, -O-, -S-, -CO-, -CH,0-, -NRs-, -CONRs- hodc -NR7CO-, trong do
Rs, Re, hodc Ry méi nhém ddc 14p 1a hydro, Ci1-Cs alkyl, C1-C4 haloalkyl, phenyl
hodc phenyl dugc thé, phan tir thé 12 halogen, Ci-Cy4 alkyl, C1-Cy alkoxy, amino,
hydroxyl, thiol, carboxyl, xyano, triflometyl hodc imidazolyl;

m 1a 0~6;

Ry 14 hydro, amino, hydroxyl, thiol, carboxyl, xyano, -CONHz, C1-C4 alkyl, C1-C4
alkoxy, phenyl, phenyl dugc thé, di vong c6 3 dén 7 canh chira nito hodc oxy
dugc thé hoic khong dugce thé, -NRgCORy, -CONR1oR11 hode ~NRioR11, trong d6
Rs 1a hydro, Ci-C4 alkyl, Ci-Cy4 haloalkyl, phenyl hodc phenyl dugc thé, R 1a
amino, hydroxyl, Ci-Cs alkyl, Ci-Cq alkoxy, phenyl hogc phenyl dugc thé, di
vong ¢6 3 dén 7 canh chira nito hodc oxy dugc thé hoic khong duge thé, Rio, Ri1
doc 1ap 1a hydro, Ci-Cq alkyl, phenyl hodc phenyl dugc thé, di vong ¢c6 3 dén 7
canh chira nito hodc oxy dugc thé hodc khong dugc thé, hodc Rio va Ri1 dugc lién
két tao thanh di vong ¢6 3 dén 7 canh chira nito hodc oxy, trong do phén tir thé 1a
halogen, Ci-C4 alkyl, Ci-C4 alkoxy, amino, hydroxyl, thiol, carboxyl, xyano,

triflometyl ho#c imidazolyl;

R, 13 halogen duge thé hai 1dn hogc dugc thé ba lan, Ci-Ca alkyl, Ci-C4 alkoxy,

triflometyl, nitro hodc xyano;
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R; 14 amino, metylamino, aminometyl, hydroxyl, hydroxymetyl, thiol hodc —

CONHy;
R4 12 N-metylpiperazin, 1,2-dimetyl piperazin hodc N-metylhomopiperazin.

. Hop chét theo diém 1 hodc mudi duoc dung ctia no, trong d6 X 1a hydro, flo, clo

hoac metyl.

. Hop chét theo didm 1 hosc mudi dugc dung cia no, trong d6 Y 1& —NRs-, -
CONRs- hodc -NR7CO-; Rs, Re hodc Ry mdi nhom doc 14p 1a hydro, metyl, etyl,
propyl, xyclopropyl hoéc isopropyl.

. Hop chit theo diém 1 hodc mubi dugc dung cta nd, trong d6 Y la —NRs-, -
CONRgs- hoiic -NR7CO-; Rs, Re hodc R7 mdi nhém doc 1ap 1a phenyl duoc thé, va
phan tbr thé 1a metyl, etyl, isopropyl, t-butyl, xyclopropyl, metoxy, Xxyano,

halogen, triflometyl hodc imidazolyl.

. Hop chét theo didm 1 hodc mudi duge dung cua no, trong d6 di vong ¢6 3 dén 7
canh chra nito hogc oxy dugc thé hoic khong duogc thé d3a néu 13 aziridin,
azetidin, tetrahydro pyrol, piperidin, xycloheximit, lactam, tetrahydrofuran,
tetrahydropyran, morpholin, 1,4-oxazaxan, hexahydropyridazin, imidazolin,
pyrazolidin, piperazin, phan tir thé 1a metyl, etyl, phenyl, hydroxyl, amino,
hydroxymetyl, hodc aminometyl, phén tt thé 1a halogen, Ci1-Cs alkyl, Ci-Cq

alkoxy, amino, hydroxyl, thiol, carboxyl, Xyano, hodc triflometyl.

. Hop chét theo diém 1 hoic mudi dugc dung cta nd, trong d6 Ri la —~NRgCORy, -
CONR R hodc -NRioR11, trong d6 Rs, Ro, Rio hodc Ri1 1a Ci-Cy alkyl.

. Hop chét theo diém 1 hoic mudi dugc dung clia nd, trong do Rz la thé ba lan, va

phan tir thé 1a flo, clo, brom, metyl, metoxy, nitro, triflometyl hodc xyano.

. Dugc phim chtta hgp chit theo diém 1 hodc mubi duge dung ciia n6 va chét mang

dugc dung.
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