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SUMMARY

EVALUATION OF THE CYTOTOXIC ACTIVITY OF SOME COMPOUNDS FROM
CLICK REACTION BETWEEN SUBSTITUTED (N-PROPARGYL)ISATINS AND 2,3,4,6-
TETRA-O-ACETYL- f-D-GLUCOPYRANOSYL AZIDE

Some 1,2,3-triazole compounds were synthesized by click reaction between substituted (N-propargyl)isatins
and 2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyl azide using Cul catalyst in t-BuOH as solvent. The in vitro
cytotoxic activity of some 1,2,3-triazole-isatin hybrid compounds was evaluated against two cell lines of KB
carcinoma (CCL-17TM) and HepG2 (HB-8065TM). The results showed that, 05 compounds capabled to
inhibit KB and HepG2 cancer cell lines with 1Cs values = 83.20 - 91.84 and 29.5 - 86.86, respectively.

Keywords: Triazole; isatin; click chemistry; cytotoxic activity.

1. MO PAU

Isatin (1H-Indole-2,3-dione) 1la mdt hop
chat thuoc nhém indole da dugc phat hién
trong mo co thé ciia mot sd loai sinh vat
trong ty nhién [1]. Isatin va cac dan xuét
ciia né 1a mot trong rat nhiéu kiéu hop
chit duoc nghién ctru mot cach cu thé vé
mat hoa hoc cling nhu cac tac dung dugc
li [2]. Isatin va cac dan xut ciia nd co
nhiéu hoat tinh sinh hoc quan trong, nhu
hoat tinh khang ung thu [3-5], khéng
khuan [6], khang nam [7], chéng co giat
[8], chdng lao [9], khang HIV [10], chdng
oxy hoa [11, 12], chéng viém [13, 14],
gay té [14], chong trim cam [15]....

Céc azide chtra hop phan hitu co ¢6 vai
trd quan trong trong tong hop va nghién
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clru, ciing v6i d6 1a viéc chuyén hoa cac
hop chit nay rat thuan tién va dé dang
[16]. Ngoai ra, cac azide chira hop phan
hitu co ¢ thé d& dang chuyén hoa thanh
cac amine, isocyanate va nhiéu kiéu hop
chat khac thong qua phan tmg click.

Di vong 1,2,3-triazole la khung quan
trong trong phat trién thudc véi nhidu hoat
tinh da duoc bao cao, dac biét 1a hoat tinh
chéng ndm, vi khuan, HIV, lao va chéng
viém. Cac nghién ciu gan day vé tac
dung dugc 1y cua né tré nén hap dan va
htra hen hon nhiéu trong viéc thiét ké cac
tac nhan chdng ung thu. Hon nita, hop
phan monosaccharide va isatin ciing 1a
nhitng nhom chit chdng ung thu quan
trong dbi véi nhiéu loai ung thu khac



nhau. Muc dich cia ching t6i nham tong
hop nén cac hop chat chira dong thoi di
vong 1,2,3-trizole va isatin dé nghién ctu
kha nang tang cuong hoat tinh cua chung
1én cac tac nhan chong ung thu [17, 18].

Mot $b di vong 1,2,3-triazole da dugc
chung t6i tong hop bang phan tmg click
giita (N-propargyl)isatin thé va 2,3,4,6-
tetra-O-acetyl-f-D-glucopyranosyl  azide
st dung xuc tic Cul trong dung mobi t-
BuOH [19]. Bai bao nay trinh bay két qua
danh gia hoat tinh gay doc té bao ung thu
KB va HepG2 cua diy hop chat 1,2,3-
triazole tong hop dugc. Hoat tinh gay doc
té bao dugc thuc hién dua trén phuong
phap MTT, la mot phuong phép dugc
nhiéu nha khoa hoc trén thé g101 su dung
dé danh gia hoat tinh gay doc ddi voi mot
s6 dong té bao ung thu phd bién nhu ung
thu biéu moé KB (CCL - 17 TM), ung thu
gan Hep G2 (HB - 8065 TM), ung thu
phoi LU-1 (HTB - 57 TM), ung thu vu
MCF-7 (HTB - 22 TM) va ung thu da
SK-Mel 2 (HTB - 68 TM).

2. THUC NGHIEM
2.1. Hoa chét, thiét bi va dung cu
2.1.1. Héa chit

Céc hoa chat duoc st dung bao gom: 3-
(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium (Sigma); dimethyl
sulfoxide (99,9%, Sigma); Fetal bovine
serum (FBS, Sigma); ellipticine (Sigma);
dong té bao ung thu biéu mé KB (CCL-
17™) va ung thu gan HepG2 (HB-
8065'™) (Bao tang gidng chuin Hoa ky
(ATCC)).

2.1.2. Thiét bi, dung cu

Cac thiét bi sir dung bao gdbm: Can phan tich
(Ohaus, M¥), may doc Elisa Biotek (M¥);
Micropipet 100-1000 uL; dia xét nghiém
mién dich 96 giéng va ti moi truong.

2.2. Phuong phap thwe nghiém
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2.2.1. Phwong phdp tong hop mét sé hop
chat 1,2,3-triazole

Mot $b di vong 1,2,3-triazole duoc téng
hop bang phan tUng click giita N-
(propargyl)isatin  thé véi hop phan
2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyl
azide, st dung chat xtc tac Cul, dung moi
t-BuOH bang phuong phap dun cach thuy
& nhiét do 80 °C trong 6 gid. Dit lidu vat
Iy cta cac hop chat thu dugc va dir lidu
phd da dugc trinh bay cu thé trong tai lidu
tham khao [19].

2.2.2. Phuwong phdp danh gid hogt tinh
gady doc té bao in vitro

a. Nguyén tic ctia phuwong phap

Thtr nghiém MTT la mdt phuong phép
nhay, c6 dd tin cdy cao dé nghién ctu
hoat tinh cta té bao va duoc st dung rong
rdi hon so vdi cac phuong phap khac [20].
Thir nghiém dya trén sy khu MTT, 1a mot
thuéc nhudm tetrazolium mau vang hoa
tan tot trong nudc, chu yéu boi cac
dehydrogenase ty thé thanh cac tinh thé
formazan c6 mau tim. San pham
formazan duoc phan tich bing phuwong
phép quang phd (540 nm) sau khi hoa tan
trong DMSO , quang phd cua cac té bao
duoc xtr Iy va dua ra ude tinh vé muirc do
gay doc tinh té bao.

b. Chuan bi thi nghiém

Hai dong té bao ung thu biéu moé KB
(CCL-17™), ung thu gan HepG2 (HB-
8065™) duogc luu gitr trong mdi trudng
nito long, sau d6 dugc nudi trong RPMI
1640 c6 thém 2-mercaptoethanol 50 M
va FBS (Fetal Bovine Serum) ndng d6 7-
10% trong 5% CO,, d6 am 98%, nhiét do
37 °C, vo trung.

MTT dugc hoa tan hoan toan trong dém
PBS & né)ng do 5 mg/mL va duogc loc dé
loai bo mot lugng nho cén khong hoa tan.
Dung dich MTT gbc duoc thém vao tit ca
cac giéng va duoc u ¢ nhiét do 37 °C/4
gi0. Acid-isopropanol dugc thém vao cac



giéng va tron ky dé hoa tan hoan toan cac
tinh thé mau xanh dam.

Mau nghién ctru dugc hoa tan trong DMSO
v6i ndng d6 ban dau 1a 20 mg/mL. Pha
loding mau ban dau trén dia 96 giéng dé dat
dugc day dung dich c6 néng dd 1an luot 1a
2560, 640, 160, 40, 10 pg/mL. Nong do cua
mau chat phan tich trong cac dia thir
nghi¢ém tuwong ung la 128, 32, 8, 2, 0,5
pg/mL. Chat d6i ching ciing dwoc hoa tan
hoan toan trong dung méi DMSO 0,01 mM.

c. Tién hanh thi nghiém

Chuan bi 2 dong té bao trong méi trudong
sach v&i mat do khoang 1-3 X 10* té
bao/mL. Tién hanh Trypsin héa té bao,
sau d6 ldy vao mdi giéng 10 pL chat thi
dd c6 & muc b va 190 uL dung dich té
bao. Mau tham chiéu 13 méi truong chira té
bao, d6i chimg am chi cO moi truong nudi
cdy ma khong c6 chira t& bao thir nghiém.
Céc dia dugc 0 ¢ nhiét do 37 °C. Sau 72
gio mdi giéng twong ung dugc tiép tuc o
v6i 10 pL MTT néng d6 5 mg/mL trong
thoi gian 4 gio. Sau khi loai bé moi
truong, tinh thé mau xanh dam duoc hoa
tan hoan toan trong 100 uL DMSO.

Gi trj OD ciia mAu dugc xéc dinh trén thiét
bi quang pho Elisa Biotek ¢ bude song 540
nm. Po 3 lan, lay gia tri trung binh.

d. Panh gia két qua thir nghiém

1a-j 2

OAc

Gia tri ICso 1a nong d6 chat thir tc ché
50% hoat dong cua té bao thir nghiém
duoc str dung dé danh gia két qua nghién
ctru trén. Cong thurc xac dinh gia tri 1Cso
nhu sau:

% trc ché té bao = (OD e -~ Oy s/ ODetie (4 ODctine ) X 100%

(Highyye, - 50) x (Highe,, - Loweo,)
IC5, = Hi ac "
. ghe Highy ., - Lowie,
Trong do, HighConc/LOWcOnc chat tha &

nong d6 cao/chit thir & nong do thép;
nghmh%/LOWmh% % trc ché & nong do
cao/% trc ché & ndng do thap.

3. KET QUA VA THAO LUAN

3.1. Két qua tong hop mot so6 hop chit
1,2,3-triazole

10 hop chat chira di vong 1,2,3-triazole
duoc tong hop bang phan tng click gitra
hop phén isatin va azide. So d0 phan tng
duoc thé hién nhu Hinh 1. Cac hop chét
1,2,3-triazole ton tai & dang ran, mau
vang, nhiét d6 nong chay cua cac chat
blen dong 16n phu thudc vao nhém chirc
gan vao vong isatin. Hiéu suat phan img
dat duoc kha cao (60-86%). Cac hop chat
sau tong hop di dugc xac dinh cdu trac
bang cac phuong phap phd hién dai, bao
g6m pho IR, NMR va MS [19].

cO y

3a
Cu(l) 4 OAc
OAc —, N N O OAc
s // 2" 3"

Dung méi

1cO

3a-j

1a-j, 2a-j: R = H (a); 5-Me (b); 5,7-diMe (c); 6,7-diMe (d); 7-Me (e);
5-Et (f); 4-CI-7-Me (g); 5-Cl (h; 5-Br (i); 5-1 (j;

Hinh 1. So @6 phadn iing tong hop mét sé hop chat 1,2,3-triazole

3.2. Két qua danh gia hoat tinh giy djc té bao

Doc tinh té bao ciia 10 hop chat lai 1,2,3-
triazole-isatin thugc day 3a-j da duogc danh
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gia thong qua su e ché té bao trén hai dong
té bao ung thu biéu mdé KB (CCL- 17TM)
va ung thu gan HepG2 (HB-8065TM) bang



phuong phéap duoc phat trién boi Monks va
cong su [21]. Két qua duoc thé hién trong
Bang 1. Trong pham vi thtr nghiém nay,
trong sb 10 hop chit méi cua day 3aj co
05 hop chat thé hién kha ning trc ché dong
té bao ung thu KB va HepG2.

Déi voi dong té bao KB, hoat tinh {rc ché
cua hop chat 3c tt nhat vai gia tri ICsp la
83,2 + 1,35; cac hop chat thé hién hoat
tinh khic theo thir ty giam dan 1a 3j
(85,76 + 2,4), 3e (89,35 *+ 2,0), 3d (89,60
+1,9) va 3g (91,84 + 1,5). Cac hop chat
con lai khong thé hién hoat tinh (ICso >

128) [22].

D6i v6i dong té bao HepG2 hoat tinh tic
ché cua hop chat 3j t6t nhat véi gia tri
ICso 12 29,5 + 0,5; cac hop chét thé hién
hoat tinh khéc theo thir ty giam déan 1a 3c
(81,58 £ 1,5), 3g (81,13 + 1,8), 3e (83,12
+1,9) va 3d (86,86 + 2,0). Cac hop chat
con lai khong thé hién hoat tinh (ICsp >
128).

Nhur vdy, mot s6 hop chat cua day 3a-j déu
thé hién hoat tinh khang té bao ung thu tuy
nhién, hi¢u quéa cta ching kém hon so véi
chét tham chiéu ellipticine.

Bdng 1. Két qua thir hoat tinh khang té bao ung thuw ciia mét s6 hop chat thuc day chdt 3a-j

£ Nong do Ty 1€ wrc ché dong teé bao ung thw
STT | Hop chat (ug/mL) KB HepG?2
128 40 44
32 10 2
1 3a 8 2 0
2 0 0
I1Cso > 128 > 128
128 14 12
32 9 3
2 3b 8 0 0
2 0 0
I1Cso > 128 > 128
128 92 94
32 2 3
3 3c 8 0 0
2 0 0
I1Csq 83,2+1,35 81,58 +15
128 74 80
32 14 10
4 3d 8 8 2
2 0 0
I1Cs 89,60 +1,9 86,86 + 2,0
128 81 86
32 4 9
5 3e 8 2 0
2 0 0
I1Cs 89,35+2,0 83,12+1,9
128 25 10
32 14 0
6 3f 8 0 0
2 0 0
I1Cso > 128 > 128
128 79 93
32 2 3
! 39 8 0 0
2 0 0
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£ Nong d¢ Ty 1€ trc ché dong t€ bao ung thw
STT ~ Hop chat (ug/mL) KB HepG?2
1Cs 9184+15 82,13+1,8
128 38 42
32 8 0
8 3h 8 4 0
2 0 0
I1Cso > 128 > 128
128 24 31
32 15 0
9 3i 8 0 0
2 0 0
I1Cso > 128 > 128
128 72 97
32 22 57
10 3j 8 2 0
2 0 0
I1Cs 85,76 + 2,4 295+0,5
Ellipticine 1Cso 0,31+£0,05 0,33 £ 0,05

Trong qua trinh nghién ctru mbi quan hé
gitta cAu truc - hoat tinh, chung t6i nhan
thiy rang, nhom thé trén di vong isatin co
vai trd quan trong, quyét dinh dén hoat
tinh gy doc té bao ung thu cua diy cac
hop chét chira di vong isatin. Hop chat 3a
(R = H) khéng thé hién hoat tinh, trong
khi d6 cac hop chit mang vong isatin
chta nhom thé 5,7-dimethyl; 6,7-
dimethyl; 7-methyl, 4-chloro-7-methyl va
5-iodo thé hién hoat tinh @c ché té bao
ung thu, dic biét nhém thé 5,7-dimethyl
va 5-iodo ¢6 vai trd 16n nhat ddi voi vide
tang hoat tinh so voi isatin khong chura
nhom thé.

Tuy nhién, cic nhom thé dinh vao vong
isatin thé hién hoat tinh khong tuén theo
quy luat, cac nhoém déy electron theo hiéu
ung +I va +C vao vong (5,7-dimethyl;
6,7-dimethyl; 7-methyl, 5-iodo) déu thé
hién hoat tinh, nhung cac hop chat 3b, 3f
cling chira nhém day electron lai khong
thé hién hoat tinh. Mot sé nghién ctu
trong va ngoai nudc vé hop chét lai
1,2,3-triazole-isatin c6 gan voi cac di
vong thom hodc nhom alkyl cho thdy, co
nhiéu hop chat thé hién hoat tinh chéng
ung thu véi ICsp tot. Do d6, c6 thé nhan
thiy rang, hop phan monosaccharide &
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dang acetyl hoa it nhiéu di 1am han ché
hoat tinh cua kiéu chit nay, tu do dé
nang cao hoat tinh e ché té bao ung thu
can phai c6 thém nhimng nghién ctu dé
thay d6i cdu trac cua hop phan
monosacharide trong phéan ti.

4. KET LUAN

Mot sé hop chét di vong 1,2,3-triazole da
duoc téng hop bang phan tng click giita 2
hop phén isatin va monosaccharide chua
nhom azide, st dung xtic tac Cul. Céc san
pham sau khi xac nhan cdu trac bang cac
phuong phap hoa ly nhu IR, NMR, MS da
duoc danh gia hoat tinh gy doc té bao
ung thu biéu md va ung thu gan. Két qua
cho thiy, c6 05/10 hop chit c6 kha ning
gdy doc té bao dbi voi hai dong té bao
ung thu trén véi gia tri ICso tot nhat 1a
83,2 + 1,35 va 29,5 £ 0,5. Mac du hoat
tinh thu dwoc kém hon so véi chat tham
chiéu ellipticine, nhitng két qua thu dugc
c6 ¥ nghia dinh huéng cho nhiing nghién
ctru tiép theo.
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