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Summary
In this study, a series of isatin aldazine derivatives (2a-d) was synthesized by the condensation of
3-hydrazonoindolin-2-on (1) with substituted aromatic aldehydes. Their structural identification was
based on 2D-NMR and MS data. The in vitro cytotoxic activities of all synthesized compounds
against human colon adenocarcinoma cells (HT-29) were evaluated by the SRB assay. The result
showed that all compounds exhibited no activity against the tested cell lines.
Keywords: [satin derivatives, synthesis, cytotoxic activity, human colon adenocarcinoma cells,

HT-29.

Pat van dé

Viéc nghién ciru phat trién va tim ra thuéc méi
trong diéu tri ung thw ngay cang tré nén cap thiét
khi s6 nguwdi mac méi va ti vong vi ung thu ngay
cang gia tang. Isatin (1H-indol-2,3-dion) va dan
chat ctia né 1a day chat hiru co dwoc quan tam
nghién ctru gan day véi nhiéu tac dung sinh hoc
da dang nhw khang ung thw, khang khuén, khang
ndm, khang lao, chbéng viém, chdng
oxi hoa... " Trong hoat tinh chéng ung thw,
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mot sé dan chét cla isatin 1a cac thubc didu tri
ung thw hiéu qua trén 1am sang nhw sunitinib
(Sutent™) B! nintedanib (Vargatef®) .

Trong nghién ciru nay, chang ti tbng hop va
th(r hoat tinh gay doc té bao ung thw clia mot sb
dan chét isatin aldazin dé tao sy phong phu vé
mat c4u tric va danh gia so bd hoat tinh khang
ung thw, ddng thoi gép phan tim hiéu méi lién
quan cu truc - tac dung cGa nhém dan chat nay.
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Hinh 1. Céu tric cua isatin va mét sé thube diéu tri ung thu mang khung isatin
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Nguyén liéu, thiét bi va phwong phap
nghién clru

Nguyén liéu va thiét bi

Céc hoa chét dung trong t§ng hop dugc dat
mua tr cac nha cung cap Aldrich, Merk
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va duoc st dung truc tiép, khong tinh ché.
Phé cong hwéng tlr hat nhan (1H-NMR,
C.NMR) duwoc ghi trén may Bruker
AC-500 MHz tai Vién H6éa hoc — Vién Han lam
KH&CN Viét Nam, phd khdi lwong (MS) duoc
do trén may LTQ Orbitrap XLTM v&i ky thuat

ion héa phun mu dién t& (ESI).

Phwong phap nghién ciru

Phwong phép téng hop

Cac dan chét isatin dwoc tbng hop qua
hai giai doan:

R
CHO =
N\
NH,-NH, / Z /
0O — 0 > 0
H E1OH. rf 4h H CH5COOH, EtOH, rf 3-4h ﬁ
1 2a R=H
2b R=2-NO,
2c R=4-0OCH,
2d R=4-Cl

Hinh 2. So dé quy trinh téng hop cac dan chét hydrazon mang khung isatin

Giai doan 1: Téng hop 3-hydrazonoindolin-2-
on (1) twr isatin va hydrazin

Pun héi lwu & nhiét do 60°C hén hop gbdm
isatin (10 mmol) va hydrazin (30 mmol), theo ddi
phan (rng bang SKLM pha déng n-hexan : ethyl
acetat = 2:1, th&i gian phan (rng khoang 4 gio.
Lam lanh, loc thu tta. Rira va tinh ché tia bang
ethanol lanh, sdy trong diéu kién chan khéng,
nhiét do 60°C.

Giai doan 2: Téng hop cac dan chét isatin
aldazin (2a-d) tr 3-hydrazonoindolin-2-on (1) va
cac dan chét benzadehyd

Phan tan 3-hydrazonoindolin-2-on (1) (1 mmol)
vao 5 ml ethanol, thém tiép dan chét cla
benzaldehyd (2 mmol) vao binh phan rng, thém
mot giot acid acetic dic, dun héi lwu & nhiét do
60°C trong khodng 3 - 4 gid. Loc riva tia bang
ethanol lanh, sy kho. Két tinh lai trong ethanol
ho&c str dung sac ky cot dé tinh ché san pham.

Phwong phép thir tic dung gay déc té bao
ung thw

Th hoat tinh khang té bao ung thw (thtr ddc
tinh t& bao) in vitro clia cac chét tdng hop duoc
thwec hién trén dong té bao ung thw rudt két
ngwoi (HT-29) tai Vién Cong nghé sinh hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam
theo phwong phap ctia Monks (1991) ©.

Két qua va ban luan

Téng hop héa hoc

3-hydrazonoindolin-2-on (1) dwoc tbng hop
tlr phdn rng nguwng tu gitka isatin véi hydrazin.
Phan (rng xay ra theo co ché cong hop i nhan,
ban chat hydrazin la mét tdc nhan ai nhan manh
nén trong trwdng hop nay phan ng xay ra
trong méi trwong trung tinh, dung moéi st dung
la ethanol. Nhiét do dung cho phan ng la 60°C,
nhiét dé qua cao (> 100°C) sé& gay phan hay
hydrazin. Hiéu suét phan (ng dat 88%.

Phan (rng tbng hop cac dan chét isatin
aldazin (2a-d) dwoc thwe hién trong dung méi
ethanol, nhiét do 60°C. Phan (&rng céng hop ai
nhan loai nwéc, st dung acid acetic lam xuc tac
do méi trwong H' thudn lgi cho tac nhan
nucleophil tAn cdng vao nhém —CHO ciia nhan
thom. Hiéu suét phan (rng tir 70-85%.

D@ liéu vé tinh chat va phd cla cac dan chét
isatin aldazin:
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3-((ben;yliden)hydrazono)indolin-2-on (2a)

Chat ran, mau nau vang, khéng tan trong
nwéc, tan trong aceton va DMF. Hiéu suat: 82%
(204,18 mg). T°.,: 203,3 — 205,0°C. MS (ESI)
m/z 249,8 [M+H]". "TH-NMR (500 MHz, DMSO-d,
ppm): 6 6,92 (d; 1H; J = 7,5 Hz; H4), 5 7,04 (id;
1H; J1 =7 Hz, J,= 1 Hz; H5), 6 7,40 (id; 1H; J1 =
6,5 Hz, J,=1,5 Hz; H6), § 7,56-7,60 (m; 3H; H3',
H4', H5"), 6 7,91 (d; 1H; J = 7 Hz; H7), 5 7,98
(dd; 2H; J1= 5,5 Hz, J,= 2,5 Hz; H2', H6'); 5 8,60
(s; 1H; N=CH); 5 10,86 (s; 1H; NH). C-NMR
(125 MHz, DMSO-dg): 5 110,88; 116,38; 122,40;
128,76; 128,81; 129,22; 132,09; 133,40; 133,76;
145,02; 150,29; 160,05; 164,47 (C=0).

3 - ((2-nitrobenzyliden)hydrazono) indolin-
2-on (2b)

Chét rén, mau vang, khéng tan trong nuwérc,
tan trong aceton va DMF. Hiéu sudt: 73%
(214,09 mg). T°.: 255,0 - 257,5 °C. MS (ESI)
m/z 292,8 [M+H]". 'H-NMR (500 MHz,
DMSO-ds, ppm): 6 6,92 (d; 1H; J = 8 Hz; H4),
87,03 (td; 1H; J1=7, Hz, J,=1 Hz ; H5), § 7,44
(td; 1H; J1=6,5 Hz, J,=1 Hz; H6), 6 7,77 (d; 1H;
J =7 Hz; H7), § 7,84 (td; 1H; J; = 6,5 Hz, J, =
1,5 Hz; H4"), 5 7,96 (t; 1H; J = 7; H5'), § 8,18 (dd;
1H; Jy = 7 Hz, J, = 1 Hz H6'), § 8,25 (dd; 1H;
Ji = 6,5 Hz, J, = 1,5 Hz; H3"), § 8,79 (s; 1H;
N=CH), & 10,89 (s; 1H; NH). ™C-NMR
(125 MHz, DMSO-dg): 5 110,93; 115,99; 122,35;
124,81; 127,51; 128,64; 129,49; 132,26; 134,02;
134,11; 145,28; 148,84; 150,02; 155,06; 164,13
(C=0).

3-((4-methoxybenzyliden)hydrazono)
indolin-2-on (2c)

Chét ran, mau nau, khéng tan trong nuérc,
tan trong aceton, DMF. Hiéu suat: 70% (195,5
mg). T°u: 241,0 - 242,3 °C. MS (ESI) m/z 279,9
[M+H]". "H-NMR (500 MHz, DMSO-ds, ppm):
8 3,86 (s; 3H; OCH3), 8 6,91 (d; 1H; J = 8 Hz;
H4); 3 7,04 (td; 1H; J4 = 7 Hz, J, = 1 Hz; H5);
8 7,14 (dt; 2H; J1 = 5 Hz, J, = 2 Hz; H3', H5"),
87,39 (td; 1H; J1 = 7 Hz, J> = 1 Hz; H6), & 7,96
(dt; 2H; J1 =5 Hz, Jo= 3 Hz; H2', HE'"), § 8,04 (d;
1H; J =7 Hz; H7), § 8,62 (s; 1H; N=CH), 6 10,80
(s; 1H; NH). ®C-NMR (125 MHz, DMSO-ds):
8 5549 (-OCHj); 110,68; 114,73; 116,59;
122,23; 126,03; 128,79; 130,95; 133,39; 144,79;
150,62; 161,77; 162,58; 164,67 (C=0).

3-((4-clorobenzyliden)hydrazono)indolin-
2-on (2d)

Chét r&n mau vang, khoéng tan trong nuwéc,
tan trong aceton, DMF. Hiéu suat 85%
(241,15 mg). T°,: 262,0 - 264,6°C. MS (ESI)
m/z 279,9 [M+H]". "H-NMR (500 MHz, DMSO-ds,
ppm): & 6,93 (d; 1H; J = 7,5 Hz; H4); 5 7,05 (id;
1H; J1 =7 Hz, J, =1 Hz; H5); 6 7,43 (td; 1H; J, =
6,5 Hz, J, = 1,5 Hz; H6), & 7,66 (dt; 2H; J; = 5 Hz,
Jo=2,5 Hz; H3', H5'), § 7,88 (dd; 1H; J;= 7,5 Hz,
J>= 0,5 Hz; H7), § 8,01 (dt; 2H; J1 =5 Hz, J, =
2,5 Hz; H2', H6'"), & 8,61 (s; 1H; N=CH), & 10,87
(s; 1H; NH). ®C-NMR (125 MHz, DMSO-dg):
8 110,92; 116,29; 122,42; 128,78; 129,36;
130,43; 132,27; 133,87; 136,70; 145,09; 150,30;
158,78; 164,41 (C=0).

Thi hoat tinh gay doc té bao ung thw

Trwdc hét, cac dan chat dwoc tién hanh danh
gia mirc do trc ché sy phat trién cda té bao ung
thw rudt két ngudi HT-29 & cac ndng dd khac
nhau. Két qua thu dwoc trinh bay & bang 1.

Bang 1. Hiéu qua trc ché sw phét trién té bao ung thu HT-29 clda céc chét thir nghiém

2a

2b 2c 2d

Chat thi nghiém (R=H)  (R=2-NO,)  (R=4-OCH, (R =4-Cl) be
100 84,29 89,67 64,11 57,78 95,62
Néng dé thir nghiém 20 31,84 40,85 43,99 28,76 75,28
(ug/mL) 4 20,42 21,21 18,79 23,83 49,82
08 13,47 11,78 12,43 15,21 25,03
Ghi chu: BC: Ellipticin duoc str dung lam chét dbi chirng duong.
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T gid tri % (e ché sw phat trién cla té bao
ung thw & cac nong do th(r nghiém, két qua
danh gia hoat tinh gay doc té bao ung thw
HT-29 clia cac dan chéat isatin dwoc thé hién
qua gia tri ICso & bang 2.

Bang 2. Két qua danh gié hoat tinh gay doc
té bao cua cac hop chat 2a-d

Hop chat ICso (uM)
2a(R=H) 177,6 + 18,53
2b (R = 2-NO,) 103,11 + 7,48
2¢ (R = 4-OCH-) 142,4 + 16,43
2d (R = 4-Cl) 259,17 + 19,9
DC (Ellipticin) 1,72+0,12

Két qua cho thay trong 4 dan chét téng hop
dwoc, dan chat 2b c6 hoat tinh gay doc té bao
ung thw manh nhét trén dong té bao ung thw thir
nghiém HT-29 v&i gia tri 1IC5 = 103,11 %
7,48 pM. Khi so sanh anh hwéng cta hai nhém
thé khac nhau -Cl (nhém hat dién tir) va -OCH;
(nhém day dién ttr) dwoc thé & cung vi tri 4' trén
vong phenyl dén hoat tinh gay déc trén dong té
bao ung thw thir nghiém, nhan thay viéc thay thé
R bang nhém -Cl [am giam rd rét tac dung gay
doc té bao, trong khi d6 nhém -OCHs lai lam
tang tac dung so véi khi khédng cé nhom thé trén
vong phenyl. T 4 két qua ciing nhan thay rang,
khi thém nhém hat dién t&r & vi tri 2' (2b) thi hoat
tinh gay doc té bao ung thw manh hon so véi
khi thé & vi tri 4' (2d) hoac khi khédng cé nhém
thé (2a). Vi vay, buwédc dau co thé so bd két luan
v&i khung cAu tric nay, viéc thay nhém R bang
nhém hut dién t& & vi tri 2' hodc bing nhom day
dién tir & vi tri 4' lam tang tac dung doc tinh té
bao clia cac chét tdng hop.

Két luan

Trong nghién ctu nay, 4 dan chét isatin
aldazin da dwoc tébng hop va khang dinh cau
tric bang cac phwong phap phd MS, "H-NMR,
BC-NMR. Két qua thtr hoat tinh gay doc té bao
ung thu rudét két nguwoi (HT-29) cho thdy

ca 4 chéat déu khong thé hién hoat tinh trén dong
t& bao ung thw thlr nghiém véi gia tri ICso nam
trong khoang 103 - 259 pM. Tuy nhién, nhirng
két qua trén day ciing gép phan bd sung thém
ngudn cac hop chét tbng hop va c6 thé dwoc st
dung trong nhitng nghién ctwu tiép theo véi hy
vong tim ra cu tric c6 hoat tinh gay doc té bao
ung thw t6t hon hodc sang loc cac hoat tinh sinh
hoc khac.

Pé tai dwoc hoan thanh nho mot phén kinh
phi tir Dé tai Trurong Pai hoc Y Dwoc — BPai hoc
Hué - méa sb6 16/19.
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