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Summary
Four indazole derivatives were synthesized and evaluated their anti-cancer activity. Compound 5
and 6 showed average effect on HCT116 cell line, while compound 6 and 7 have good anticancer
potent on SNU-638 cell line with ICsy value 1.2 uM and 1.3 uM respectively. Notably, compound 6
exposed the remarkable activity on A549 cell line with ICsy value of 0.7 uM.
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Dat van dé

Indazol la céu truc di vong c6 mat trong
nhiéu thudc diéu tri ung thuw nhw axitinib,
pazopanib va niraparib. Nhiéu nghién ctru cho
thdy céu truc indazol c6 khd nang tac dung
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trén nhiéu enzym dich lién quan dén co ché
bénh sinh ung thw nhuw tyrosin kinase,
serine/threonine kinase; Phosphatldylnsmtol -3-
kinases (PI3Ks) va HIF-1
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Hinh 1. Céc dén chét indazol chira nhédn thom & vi tri s 6:
(A) Cac dan chat trc ché HDAC va VEGFR, (B) Chat trc ché EGFR
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Mot nghién clu gan day cho thay hai dan
chat indazol chra nhan thom & vi tri sb 6
(chat I va 1) c6 kha nang (rc ché ca HDAC va
VEGFR (hinh 1A). Pac biét, kha nang tc ché
HDAC cla chat Il manh gép 40 |4n SAHA-
chét rc ché HDAC da duoc cap phép st dung
trong I1&m sang (Il, 1Cso = 0,0033 pM; SAHA,
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ICso = 0,13 uM). Trong khi d6, chat I cho thay
khd nang wc ché VEGFR twong duwong
pazopanib (pazopanib, VEGFR ICs5y = 34 nM;
I, VEGFR ICso = 37 nM). Bac biét, déc tinh
trén té bao ung thw dai trwc trang HT29 cla
chat | tét hon cd SAHA (I, HT29 ICs =
1,07 uM; SAHA, HT29 ICs = 1,51 pyM). The
nghiém trén chu6t cling cho thay chéat nay co
sinh kha dung dwdng udng Ién t&i 72% 2

Nam 2017, Wang va dong nghiép da t|m ra
chét 1l 1a mdt dan chat indazol ¢c6 nhom thé
amin & vi tri s 6 gan v&i nhan thom, c6 kha
nang c ché EGFR & ngudng dudi nM (ICso <
1 nM). Chét nay ciing (rc ché hai dong té bao
ung thw phdi la H1975 va HCC827 véi gia tri
ECso lan Iwot 1a 191 va 22 nM (hinh 1B) “.
Vi vay, trong nghién ctru nay, chung toi th|et
ké, téng hop cac hop chat mai v&i cac nhém
thé khac nhau & vi tri s6 6 trén khung indazol
va thr tac dung trc ché sw phat trién mot sé
dong té bao ung thw cla cac chét tong hop
dwoc nhdm tim kiém céac ng vién tiém nang
trong diéu tri ung thw.

Nguyén va phap
nghién clru

Dung méi, héa chat, dung cu

Dung méi, héa chat dwoc mua tir cac nha
cung cap Aldrich, TCI hay Alfa Aesa véi dé tinh
khiét trén 95% va dwoc s dung truc tiép khong
qua tinh ché. Do tinh khiét dwoc trién khai trén
séc ky l&p méng (TLC) 60F254 cha Hang
Merck. Nhiét d6 ndng chay dwoc xac dinh bang
may Bruchi-540. Phé khéi duoc do bang ché do
ion héa phun dién t& ESI. May do phd cong
hwdng tlr hat nhan gébm cé may thé nhat Ia
Bruker Avance 500 MHz v¢&i Tetramethylsilan
(TMS) lam chét chuén ndi Hang Bruker BioSpin
(Thuyy Si) tai Khoa Héa hoc - Trwdng Pai hoc
Khoa hoc Ty nhién - Dai hoc Québc gia Ha Néi.
May the hai la JEOL JNM-LA 300 tai Pai hoc
Qubc gia Seoul, Han Quéc, tai tan sé 300 MHz,
125 MHz v&i chat chudn ndi trimethylsilan,
do dich chuyén héa hoc (8) duwgc bao cao theo
s liéu ppm.

Phwong phap nghién ctru

Téng hop cédc dan chat

Cac chét thiét ké dwoc tdng hop theo so dd
twong (rng minh hoa & hinh 2:

liéu phwong
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Hinh 2. So d6 téng hop dén chat chira nhan thom cia 1H-indazol-6-amin.
Téc nhén va diéu kién phén tng: (a) CHsl, K,COs, DMF, 60°C, 4 gio. (b) Hy, Pd/C, THF,
nhiét @é phong, 2 gio, (c) dan chat aldehyd, NaBH3;CN, AcOH, MeOH, 40 °C, 4 gic.

Ther hoat tinh khéng té bao ung thw

Hoat tinh khang té bao ung thw cta 4 dan
chéat 1-methyl-1H-indazol (4-7) dwoc tién hanh
thtr nghiém trén cac dong t& bao: ung thw phdi
A549, ung thu tryc trang HCT116, ung thw da
day SNU638, ung thv vu MDA-MB-231 va ung
thw gan SK-HEP-1 tai Khoa Dwoc, Bai hoc
Quéc gia Seoul theo phwong phap
Sulforhodamin B ©°

Thwe nghiém va két qua

Téng hop cac dan chat

Téong hop chat trung gian 1-methyl-6-
nitro-1H-indazol (2)

Mot hon hgp gom 652 mg (4 mmol) 6-nitro-
1H-indazol va 1106 mg (8 mmol) K,COj; trong
20 ml N,N-dimethylformamid (DMF) dwoc
khuéy trén déu trong 5 phuat, sau d6 dun néng
duy tri & nhiét d6 60 °C, tiép tuc khudy tron
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trong 1 gi®. Thém 0,5 ml (8 mmol) CHsl vao
binh phan trng, tiép tuc khudy tron & 60 °C trong
vong 3 gio. HAn hop sau phan (ng duwoc lam
lanh dén nhiét do6 phong, thém 25 ml nwéc lanh
va chiét tach 3 1an (méi 1an 40 ml) véi ethyl
acetat (EA). Dich EA dwoc lam khan bang
Na,SO, khan, c6 quay loai bé dung méi. Chat
ran con lai duoc tinh ché nhanh béng cot silica
gel v&i pha dong EA/n-hexan (1/2) thu dwgc 389
mg (55%) chét rdn mau vang 2. "H-NMR (500
MHz, CDCI3, ppm): ¢ 8,31 (s, J = 1,00 Hz, 1H);
8,03 (d, J = 0,50 Hz, 1H); 7,96 (dd, J = 9,00;
2,00 Hz, 1H); 7,77 (d, J = 8,50 Hz, 1H); 4,12 (s,
3H).

Téng hop chat trung gian 1-methyl-1H-
indazol-6-amin (3)

Hoa tan 354 mg chét rdn 2 (2 mmol) vao
10 ml methanol. Thém 50 mg Pd/C 10% vao
dung dich. H6n hop trén dwoc tién hanh loai b
khéng khi va khudy trén véi khi hydro trong 4
gi® tai nhiét d6 phong. Loc loai bd chat ran
khéng tan trén phéu loc chira Celite. Dich loc
duwoc cd quay loai bd dung mdi, tinh ché bang
sac ky cot silica gel v&i pha dong EA/n-hexan
(1/1) thu dwoc 268 mg (91%) chéat rAn mau nau
3. T° 87-89 °C. "H-NMR (500 MHz, CDCls,
ppm): 6 7,79 (s, 1H); 7,47 (d, J = 8,50 Hz, 1H);
6,56 (dd, J = 8,50; 1,50 Hz, 1H); 6,51 (d, J =
0,50 Hz, 1H); 3,92 (s, 3H). C-NMR (125 MHz,
CDCl3, ppm): 6 145,7; 141,5; 132,7; 121,8;
117,9; 112,4; 91,61; 35,1. ESI-MS: m/z 147,8
[M+H]" .

Téng hop N-benzyl-1-methyl-1H-indazol-6-
amin (4)

Hoa tan 147 mg (1 mmol) chat 3 va 106 mg
benzaldehyd vao 10,0 ml MeOH va 0,28 ml
AcOH trong binh ciu day tron dung tich 100 ml.
Khudy hén hop & nhiét d6 phong trong 5 phut,
sau d6 thém tiép 314 mg NaBH;CN. Khudy hén
hop phan trng & 40 °C trong 4 gi¢, theo doi
phdn &ng bang TLC véi hé dung méi EA/n-
hexan (1/1, v/v). Sau khi két thic phan ng,
thém 25 ml dicloromethan (DCM), chiét v&i dung
dich NaHCO3 bao hoa (3 1an, méi lan 30 ml), 1am
khan bang Na,;SO, Tiép tuc tinh ché sa&n pham
bang séc ky cot silica gel véi hé dung méi EA/n-
hexan (6/4, v/v) thu dwoc 223 mg chat 4 1a chat
rén mau hoéng, hiéu suét 94,0%. T°,: 106-108
°C. IR (KBr, cm™): 3414 (NH amin); 3290 (CH

aromatic); 1625 (C=N); 1571, 1436 (C=C
aromatic). '"H-NMR (300 MHz, CDCls;, ppm):
6 7,70 (s, 1H); 7,39 (d, J = 8,79 Hz, 1H); 7,36-
7,20 (m, 5H); 6,47 (dd, J = 8,58; 1,83 Hz, 1H);
6,30 (s, 1H); 4,33 (s, 2H); 4,21 (br, 1H); 3,84 (s,
3H). *C-NMR (125 MHz, CDCls, ppm): § 147,3;
141,8; 138,7; 132,7; 128,8; 127,7; 127,5; 121,7;
117,3; 112,2; 88,1; 48,6; 35,2. ESI-MS: nm/z
238,17 [M+H]".

Téng hop 1-methyl-N-(pyridin-3-ylmethyl)-
1H-indazol-6-amin (5)

Chét 5 dwoc tbng hop theo quy trinh twong
tw chat 4 tlr 147 mg chét 3 va 107 mg pyridin-3-
carbaldehyd hoa tan trong 10 ml MeOH va
0,28 ml AcOH. San ph&dm 5 thu dwoc |a chét ran
mau hong v&i khéi lwong 225 mg, hiéu suat
phan tng dat 94,4 %. T°: 117-119 °C. "H-NMR
(300 MHz, CDCls, ppm): ¢ 8,61 (s, 1H); 8,49 (d,
J = 3,66 Hz, 1H); 7,71 (s, 1H); 7,67 (d, J = 7,89
Hz, 1H); 7,41 (d, J = 8,61 Hz, 1H); 7,22 (dd, J =
7,68; 4,77 Hz, 1H); 6,48 (dd, J = 8,61; 1,83 Hz,
1H); 6,25 (s, 1H); 4,37 (s, 2H); 4,26 (br, 1H);
3,83 (s, 3H). ®C-NMR (125 MHz, CDCl3, ppm):
o0 149,0; 148,7; 146,9; 141,6; 135,3; 134,5;
132,7; 123,7; 121,8; 117,4; 112,0; 88,1; 45,9;
35,2. ESI-MS: m/z 239,17 [M+H]".

Téng hop N-(4-fluorobenzyl)-1-methyl-1H-
indazol-6-amin (6)

Chét 6 dwoc tébng hop theo quy trinh twong
tw chat 4 tr 147 mg chat 3 va 124 mg
4-fluorobenzaldehyd hoa tan trong 10 ml MeOH
va 0,28 ml AcOH. San pham 6 thu dwoc 1a chat
rén mau trdng véi khdi lwong 243 mg, hiéu suat
phan trng dat 95,2 %. T°,.: 118-120 °C. IR (KBr,
cm™): 3414 (NH amin); 3300 (CH aromatic);
1625 (C=N); 1571, 1436 (C-C aromatic); 1226
(C-F). "H-NMR (300 MHz, CDCls, ppm): ¢ 7,71
(s, 1H); 7,39 (d, J = 8,61 Hz, 1H); 7,30 (dd, J =
8,43; 5,49 Hz, 2H), 6,98 (t, J = 8,61 Hz, 2H);
6,46 (dd, J = 8,61; 1,86 Hz, 1H); 6,25 (s, 1H);
4,30 (s, 2H); 4,19 (br, 1H); 3,84 (s, 3H).
3C-NMR (125 MHz, CDCls, ppm): 6 163,2-161,2
(d, "Je.r = 243,8 Hz); 146,8; 141,5; 133,8; 132,6;
129,4-129,4 (d, *Jer = 7,5 Hz); 121,8; 115,6-
115,5 (d, 2Jor = 21,3 Hz); 112,4; 92,0; 48.4;
35,2. ESI-MS: m/z 256,20 [M+H]".

Téng hop N-(3-fluorobenzyl)-1-methyl-1H-
indazol-6-amin (7)

Chét 7 dwoc tbng hop theo quy trinh twong
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tw chat 4 tr 147 mg chat 3 va 124 mg
3-fluorobenzaldehyd hoa tan trong 10 ml MeOH
va 0,28 ml AcOH. San phdm 7 thu dwoc 1a chét
rén mau trdng voi khdi lwong 244 mg, hiéu suat
phan tng dat 95,6 %. T°n: 115-118 °C. IR (KBr,
cm™): 3414 (NH amin); 2985 (CH aromatic);
1627 (C=N); 1575, 1481 (C-C aromatic); 1226
(C-F). "H-NMR (300 MHz, CDCls, ppm): 7,76
(d, J = 0,72 Hz, 1H); 7,44 (d, J = 8,61 Hz, 1H);
7,30 (dt, J = 5,85; 7,86 Hz, 1H); 7,17 (d, J = 7,50
Hz, 1H); 7,10 (d, J = 9,69 Hz, 1H); 6,96 (td, J =
8,61; 2,58 Hz, 1H); 6,52 (dd, J = 8,79; 2,04 Hz,
1H); 6,29 (s, 1H); 4,40 (s, 2H), 4,32 (br, 1H);
3,80 (s, 3H). ®C-NMR (125 MHz, CDCl3, ppm):

5 164,1-162,2 (d, "Jo.r = 245 Hz); 146,8; 141,5-
141,4 (d, 2Jor = 7,5 Hz); 132,7; 130,2-130,2 (d,
%Jor = 8,8 Hz); 122,9-122,9 (d, *Jor = 2,5 Hz);
121,8; 117,4; 114,4-114,2 (d, 2o = 22,5 Hz,
2C); 112,1; 48,1; 35,2. ESI-MS: m/z 256,20
[M+H]".

Tht hoat tinh khang té bao ung thw

Bbn hop chat méi tbng hop duoc tién hanh
thtr tac dung e ché sy phat trién trén 5 dong té
bao ung thw ngwdi (ung thw phdi A549, ung thw
triec trang HCT116, ung thw da day SNU638,
ung thw vu MDA-MB-231 va ung thw gan SK-
HEP-1) va két qua duoc trinh bay & bang 1 voi
etoposid la chat chirng duwong.

Bang 1. Tac dung trc ché céc dong té bao ung thw clia cac chét téng hop duoc

« U
~ 4
N N

H \
CHs (4.7
. ICso (UM)*
Chat R A549 SK-HEP-1 SNU-638 MD;\‘,;Q/’B_ HCT116

4 ©/\; > 100 > 100 > 100 > 100 >100

N
5 | _ 19,8 £ 6,1 > 100 > 100 > 100 47,2 +12,9

N

"Lbl’
6 FOJ 0,7+0,1 > 100 1,2+1,2 > 100 34,9+21,3
F

7 @_7‘" 19,9 + 10,6 > 100 1,3+1,0 > 100 > 100

. 0,61+

Etoposid 0,27 £ 0,1 0,30+ 0,1 735%+23 1,27 £0,8

0,2

* |Cso: NONg d6 tdi thiéu (rc ché 50% sw phét trién cua té bao. Céc thi nghiém duoc tién hanh

déc lap 3 lan.

Ban luan

S& dung phan (ng alkyl héa v&i tac nhan
methyl iodid, nhém nghién ctru thu dwoc 2 ddng
phan thé tai vi tri N1 va N2. St dung séac ky cot
silica gel chung t6i phan tach dwoc ddng phan
thé tai vi tri N1 (d6ng phan kém phan cuc hon)
2. Kh&r hoéa hop chat nay trong moéi trwdng khi
hydro vé&i xuc tac Pd/C thu dwgc cac amin 3 véi
hiéu suét cao. Cubi cuing hop chat amin 3 duoc

gan thém cac nhém thé chra nhan thom théng
qua phan trng amin héa khi&r v&i cac aldehyd
thom khac nhau, s dung chat kh&r chon loc
NaBH;CN trong méi trwéng acid yéu.

Cac hop chat téng hop dwoc kiém tra dd tinh
khiét théng qua nhiét d6 néng chay va sac ky
|&p méng. Cac chat déu cé diém chdy dao dong
tr 1 dén 2 dod va cho 1 vét gon, rd khi khao sat
sac ky lép méng véi cac hé dung méi khac
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nhau. Nhw vay, c6 thé khdng dinh cac chéat
chiung toi tdng hop dwoc 1a tinh khiét.
Phé "H-NMR déu cho cac pic dac trwng cla cac
vong thom, cia mach nhanh. Két hop véi két
qua phd khéi ludn cho pic gid phan t& m/z
[M+H]" c6 thé khang dinh cac chat téng hop
duogc cé cAu tric dung nhuw thiét ké.

Ca ba chét 5, 6, 7 déu co tac dung trén dong
té bao ung thw phéi A549, trong doé chat 6 co tac
dung tét nhéat (ICso = 0,7 uM), twong dwong chét
chtng duong etoposid. Cé ba hop chét trén déu
chtra cac nguyen td cho dién t& (nguyén t& nito
va fluor) trong gbc R, diéu nay duwa ra goi y vé
co ché tac dung lién quan dén kha nang tao lién
két hydro v&i dich tac dung lién quan co ché
bénh sinh ung thw. Hai hop chat 4, 5 khéng c6
tac dung trén dong té bao ung thw da day, trong
khi d6 hai hop chat 6, 7 co tac dung kha tét voi
gia tri ICs lan lwot 12 1,2 uM va 1,3 uM. Diéu
nay cho thay vai trd quan trong clGia nguyén tir
fluor dbi v&i tac dung trén dong té bao nay. Hai
chat 5, 6 co tac dung trung binh trén dong té
bao ung thu trye trang.

Két luan

Cac dan chét indazol chira nhan thom & vi tri
sb 6 da dwoc tdng hop, khdng dinh do tinh khiét
théng qua séc ky I&p méng, nhiét d6 néng chay
va xac dinh ciu trac bang phwong phap phd
khéi lwong cung phd cong hwéng ti hat nhan.
Két qua th&r hoat tinh khang té bao ung thw trén
5 dong té bao ung thu nguoi cho thdy chat 5, 6
c6 tac dung trung binh trén dong té bao
HCT116, chat 6, 7 co tac dung tét trén dong té
bao SNU-638 v&i gia tri ICs 1an lwot 1a 1,2 uM
va 1,3 uM, chét 6 con co tac dung tét trén dong
té bao A549 v&i gia tri ICs 1a 0,7 uM.

Nghién ctru nay dwoc tai tro béi Quy Phat
trién Khoa hoc va Céng nghé Quéc gia
(NAFOSTED) trong dé tai ma s6 108.05-
2020.01.
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