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Summary
In the process of discovering novel small molecules targeting deacetylase histone, we have
designed and synthesized a series of novel N-hydroxyacetamid incorporating 5-arylidenthiazolidin-
2,4-dion (4a-e). Biological evaluation showed that these hydroxamic acids were generally cytotoxic
against two human cancer cell lines (SW620, colon; PC-3, prostate cancer). All compounds
displayed significant cytotoxicity against with ICs, values from 2.12-4.97 pg/mil.
Keywords: Histone deacetylase inhibition, thiazolidine-2,4-dion, N-hydroxyacetamid, acid

hydroxamic.

Pat van dé

Trong nhi*ng ndm gan day, cac dan chét cua
thiazolidindion da va dang thu hut sy cha y cua
cac nha nghién ctru phat trién thudc trén thé gioi
nhé céc tac dung chéng dai thdo dwdng do hoat
héa thu th& peroxisom proliferator activated
gamma (PPAR-y) va &c ché protein tyrosin
phosphat 1B (PTP1B), gilp co thé tang tinh
nhay cam voi insulin ni sinh, tang tiéu thu
glucose va gidm dwong huyét r 4] Mot sb thude
diéu tri dai thao duwong type 2 dua trén khung
thiazolidindion van dang dwoc s dung trén thi
trwong nhw rosiglitazon, pioglitazon. Bén canh
tac dung ha dudng huyét, hién nay cac dan chat
cla thiazolidindion con dwoc thir tac dung khang
té bao ung thw. Nhiéu nghién ctu cla cac nha
khoa hoc da khang dinh cac dan chét mang
khung thiazolidindion nay cé tac dung Grc ché sw
phat trién cla nhidu dong té bao ung thu B
Ngoai ra céc thiazolidindion con thé hién cac tac
dung sinh hoc khac nhw: Khang khuan khang
nam, khang viém, chdng doc than kinh

Céc chat N-hydroxycarboxamid hay con goi
la cac acid hydroxamic la mét trong cac nhdm
chét khang ung thw theo co ché Grc ché histone
deacetylase dién hinh "% T nhitng co SO trén
chung toi da thiét k& va tbng hop mot sé dan
chét N-hydroxyacetamid mang khung

5-arylidenthiazolidin-2,4-dion  (4a-e) va thd
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tac dung gay doc té bao clia cac dan chét tong
hop duoc (hinh 1). Cac dan chat nay dwoc ky
vong nhw cac chat lai hoéa cla
N-hydroxycarboxamid va thiazolidin-2,4-dion va
sé tao nén hoat tinh sinh hoc hap dan.
\\ X
d, R =4-Br

0
/ﬁf NHOH
e, R =4-OCH;

!-hnh jI. Céu tric cia
cac dan chat N-hydroxyacetamid
mang khung 5-arylidenthiazolidin-2,4-dion (4a-e)

a,R=H
b, R=4-Cl
¢, R=3-Cl

Nguyén va
nghién clru

Nguyén liéu, héa chat va thiét bi

Céc hoa chét, dung méi théng thwdng duoc
nhap tr Céng ty Merck hodc Sigma-Aldrich va
dwoc st dung truc tiép khong tinh ché thém.
Nhiét dd néng chay dwoc do bang may do diém
chay nhiét dién. Séc ky I&p médng s dung ban
moéng nhém trang san silicagel GFs4. Phd héng
ngoai dwoc ghi bang may GX- Perkm Elmer. Phd
cong hwdng tlr hat nhan proton ("H-NMR) duoc
ghi bang may Bruker AV-500 dung DMSO-ds
lam dung méi. D6 chuyén dich héa hoc (8) dwoc
biéu thi béng don vi phan triéu (ppm), 14y méc 1a
pic cGa chat chudn noi tetramethylsilan (TMS).
Phd khdi lwong dwoc ghi bang may khdi phé
HP-5989-MS, LC-MSD-Trap-SL.

Phwong phap nghién ctru

Téng hop céc dan chat

Cac dan chat N-hydroxyacetamid mang
khung thiazolidin-2,4-dion (4a-e) dwoc tdng hop
theo so’ dd chung sau day:

liéu phwong phap
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Quy trinh téng hop chung

Hoa tan benzaldehyd 1 (1 mmol), thiazolidin-
2,4-dion (3 mmol) vao 15 ml ethanol khan trong
binh cau day tron thé tich 50 ml. Thém piperazin
(3 mmol) vao khéi phan (rng va khuéy & nhiét do
héi lwu trong 6 gié. C6 bét dung méi ethanol
sau do thém tw tr dung dich HCI 5% (~ 15 ml)
thu dwoc tda trdng hodc vang nhat. Sy kho tda
sau d6 hoa tan toan bd trong 15 ml aceton.
Thém K,CO; (1 mmol) va khudy & nhiét do
phong trong 30 phut. Tiép theo thém 1,3 mmol
ethyl cloroacetat va mét lwgng nhé xic tac Ki
vao hén hop phan (ng. Khudy & nhiét do
khoang 50 °C trong khoang 6 gio sau d6 c6 bot
aceton va thém t tlr vao cén con lai khoang
15 ml dung dich HCI 5% thu duwgc tla. Hoa tan
tia trong khodng 15 ml hén hop methanol -
tetrahedrofuran (1/1). Thém mét Ilwong dw
hydroxylamin hydroclorid (8 mmol) va lam lanh
khéi phan &ng dén -5 - 0 °C bang hén hop
da - mubi. Tiép theo thém tr tir dung dich
NaOH (8 mmol trong lwong tbi thiéu nudc,
~ 2 ml) vao hén hop phan &ng. Khudy tiép &
nhiét @6 -5 - 0 °C trong khoang 60 phut cho
phdn (ng hoan toan. Acid hoéa hén hop sau
phan (ng bang dung dich HCI 5% thu dwoc tha
min mau trang. Két tinh trong ethanol/nwédc thu
dwoc san phém dang boét két tinh mau vang nhat.

Ther déc tinh té bao

Ther doc tinh té bao in vitro dwoc thwc hién
tai Khoa Dwoc, Trwdng Dai hoc Chungbuk,
Cheongju, Han Quéc theo phuong phap SRB va
gia tri ICs, dwoc tinh trén phan mém GraphPad
Prism "% trén dong t& bao SW620 (ung thw dai
trang ngudi) va PC-3 (té bao ung thw tién liét
tuyén ngudi).

NH CICH,CO0C,Hs
—_—

Kl, K,CO3, aceton

a, R=H

b, R =4-Cl

¢, R=3-Cl

d, R=4-Br

e, R =4-OCH;

Két qua

Téng hop cac dan chat

(Z)-2-(5-Benzyliden-2,4-dioxothiazolidin-3-
yl)-N-hydroxyacetamid (4a)

Chét rdn mau vang nhat; hiéu suét: 55%,
nhiét dé néng chay (t°.): 142-144 °C; R; = 0,52
(DCM : MeOH = 8 : 1). IR (KBr, cm™): 3445
(OH), 3197 (NH), 3041 (C-H, aren), 2859 (CH,
CH,), 1715, 1650 (C=0), 1611 (C=C), 1467
(C-N). ESI-MS (m/z): 277,04 [M-H]. "H-NMR
(500 MHz, DMSO-dg, ppm): 6 13,51 (1H, s,
N-OH); 11,08 (1H, s, NH); 7,85 (1H, s, H-6'),
7,61 (2H, d, J = 7,8 Hz, H-2",6"), 7,43-7,37 (3H,
m, H-3"4"5"), 4,91 (2H, s, H-2). "C-NMR
(125 MHz, DMSO-ds, ppm): 6 171,11; 169,20;
165,91; 143,23; 137,26; 129,61; 127,37; 126,03;
111,97; 43,28.

(Z) - 2 - (5 - (4 - Clorobenzyliden) - 2, 4 -
dioxothiazolidin - 3 - yl) - N -
hydroxyacetamid (4b)

Chét rdn mau vang nhat; hiéu suét: 59%,
nhiét d6 néng chay (t°.): 145-147 °C; R; = 0,56
(DCM : MeOH = 8 : 1). IR (KBr, cm™): 3437
(OH), 3198 (NH), 3051 (C-H, aren), 2875 (CH,
CH,), 1710, 1675 (C=0), 1615 (C=C), 1448
(C-N). ESI-MS (m/z): 311,01 [M-H]. "H-NMR
(500 MHz, DMSO-ds, ppm): & 13,47 (1H, s,
N-OH); 11,03 (1H, s, NH); 7,88 (1H, s, H-6’),
7,67 (2H, d, J=8,5Hz, H-2",6"), 7,55 (2H, d, J =
8,5 Hz, H-3"5"), 4,95 (2H, s, H-2). ®C-NMR
(125 MHz, DMSO-dg, ppm): & 170,15; 168,36;
166,85; 144,72; 139,41; 131,58; 129,45; 128,21;
115,81; 45,31.

(Z) - 2 - (5 - (3 - Clorobenzylidene) - 2, 4 -
dioxothiazolidin - 3 - yl) - N -
hydroxyacetamid (4c)
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Chét rdn mau vang nhat; hiéu suét: 47%,
nhiét dd nong chay (t°y.): 151 - 153 °C; R; = 0,57
(DCM : MeOH = 8 : 1). IR (KBr, cm™): 3430
(OH), 3185 (NH), 3025 (C-H, aren), 2845 (CH,
CH,), 1710, 1680 (C=0), 1612 (C=C), 1465
(C-N). ESI-MS (m/z): 311,03 [M-H]. "H-NMR
(500 MHz, DMSO-ds, ppm): 6 13,38 (1H, s,
N-OH); 10,97 (1H, s, NH); 7,80 (1H, s, H-6’),
7,55 (1H, d, J = 2,5 Hz, H-2"), 7,35-7,21 (3H, m,
H-4"5"6"), 497 (2H, s, H-2). "C-NMR
(125 MHz, DMSO-ds, ppm): & 170,02; 166,17;
163,45; 141,53; 139,32; 135,71; 131,05; 129,53;
125,05; 121,65; 113,54; 44,34.

(Z) - 2 - (5 - (4 - Bromobenzylidene) - 2, 4 -
dioxothiazolidin - 3 - yl) - N -
hydroxyacetamid (4d)

Chét rdn mau vang nhat; hiéu suét: 53%,
nhiét dd nong chay (t°..): 159 - 161 °C; R; = 0,61
(DCM : MeOH = 8 : 1). IR (KBr, cm™): 3435
(NH), 3185 (OH), 3020 (C-H, aren), 2840 (CH,
CH,), 1715, 1670 (C=0), 1620 (C=C), 1470
(C-N). ESI-MS (m/z): 354,91 [M-H] (™Br),
356,01 [M-HJ (®'Br). "H-NMR (500 MHz, DMSO-
de, ppm): & 13,17 (1H, s, N-OH); 11,07 (1H, s,
NH); 7,91 (1H, s, H-6’), 7,65 (2H, d, J = 8,0 Hz,
H-2",6"), 7,56 (2H, J = 8,0 Hz, H-3",5"), 4,81 (2H,
s, H-2). ®C-NMR (125 MHz, DMSO-ds, ppm):
5 170,91; 168,46; 163,72; 141,51; 133,91;
130,41; 126,37; 124,61; 114,91; 42,54,

(Z)-N-Hydroxy-2-(5-(4-methoxybenzyliden)
-2,4-dioxothiazolidin-3-yl)acetamid (4e)

Chét rdn mau vang nhat; hiéu suét: 55%,
nhiét dé nong chay (t°.): 163 - 165 °C; R; = 0,54
(DCM : MeOH = 8 : 1). IR (KBr, cm™): 3395
(OH), 3205 (NH), 3021 (C-H, aren), 2845 (CH,
CH,), 1705, 1640 (C=0), 1608 (C=C), 1463
(C-N). ESI-MS (m/z): 307,02 [M-H]. "H-NMR
(500 MHz, DMSO-ds, ppm): & 13,05 (1H, s,
N-OH); 10,89 (1H, s, NH); 7,81 (1H, s, H-6’),
7,58 (2H, d, J = 8,5 Hz, H-2",6"), 7,11 (2H, d,
J = 8,5 Hz, H-3",5"), 4,90 (2H, s, H-2). "C-NMR
(125 MHz, DMSO-ds, ppm): 6 170,11; 168,53;
163,79; 159,60; 131,51; 130,14; 128,57; 117 ,45;
116,22; 56,75; 42,79.

DPoc tinh té bao

Két qua thir ddc tinh té bao dwoc trinh bay
trén bang 1.

Bang 1. Két qua hoat tinh gay déc
té bao cua dan chat tong hop duoc

(o]
R NHOH
Y
= S« o)
(@]
4

Péc tinh té bao

STT Chét R (ICs0, pg/mi)

SW620 PC-3

1 4a H 4,12 3,78
2  4b 4-Cl 2,12 2,45
3  4c 3-Cl 3,34 3,23
4 4d 4-Br 3,01 3,17
5 4e  4-OCHj 4,97 5,10
SAHA 1,06 0,87

Ghi cha: SW620, té bao ung thw dai trang
nguoi; PC-3, té bao ung thuw tién liét tuyén cua
nguoi; SAHA: N-hydroxysuberoylanilid), chat déi
chirng duong.

Ban luan

Nam dan chat N-hydroxyacetamid mang
khung 5-arylidenthiazolidin-2,4-dion (4a-e) duoc
tbng hop dua trén quy trinh 3 buéc. Budc the
nh4t 14 phan (rng ngwng tu gitra thiazolidin-2,4-
dion v&i cac benzaldehyd trong dung mobi
ethanol c6 mat piperazin. S&n pham thu duwoc
dang tla trang hoac hanh vang sau x& ly phan
&ng duwoc sdy khd va dung ngay cho budc tiép
theo & phan (ng thé véi ethyl cloroacetat trong
dung méi aceton xuc tac Kl. Bwéc 3 la phan &ng
tao acid hydroxamic. Trong bwdc nay, mét
lwong dw hydroxylamin.HCl dwgc sk dung.
Phan (rng xay ra t6t trong mai trwdng kiém. Dé
tranh s thdy phan cla nhém ester trong
nguyén liéu ban dau, nhiét d6 phan trng dwoc
ha xuéng -5 - 0 °C bang hén hop da - mubi.
Hiéu suat toan qua trinh dao dong trong khoang
47 - 59%.

CAu truc cla cac san phadm cudi cung dwoc
khang dinh bang cac phwong phap phé IR, MS
va NMR. Theo két qua phd do, thu dwoc phd IR,
MS, "H-NMR va ™C-NMR déu phi hop véi cu
trdc dy kién clia céc chét. Trén phd 'H-NMR
xuét hién cac pic dién hinh cGa nhém methylen
va H cGia nhém olefin. C4u hinh Z cGia san phdm
ngwng tu da dwgc chirng minh (591,

Sau khi téng hop va khang dinh cAu truc, 5
chét 4a-e duoc tién hanh ther doc tinh trén hai
dong té bao ung thw ngudi la SW620 (ung thw
dai trang) va PC-3 (ung thw tién liét tuyén).
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Két qua thu dwoc trén bang 1 cho thay tt ca
cac chat déu thé hién doc tinh tét trén hai dong
té bao ung thw thir nghiém. Sy cé mat cla
nhoém thé halogen trén nhan benzen cta hop
phan 5-arylidenthiazolidin-2,4-dion dwéng nhuw
lam tdng doc tinh t& bao, trong khi nhom
methoxy c6 xu hwéng lam gidm nhe doc tinh
clia chat 4e so voi 4a trén hai dong té bao ung
thw SW620 va PC-3. Néu so sanh véi cac dan
chit 5 - arylidenthiazolidin - 2, 4 - dion
(ICs0 > 10 pg/ml trén 2 dong SW620 va PC-3) thi
viéc dwa thém nhém N-hydroxyacetamid da lam
tang doc tinh dang k& cla cac dan chét tao
thanh 4a-e. M&c du cac chat nay doc tinh con
thap hon SAHA, mét hop chéat déi chirng dwong
c6 chu tric N-hydroxysuberoylanilid. Két qua
nay mé ra trién vong phat trién thém nhém dan

chét twong ty thanh nhing tac nhan
chong ung thw tiém nang.
Ket luan

Chung tdi da tdng hop dwoc 5 dan chét
N - hydroxyacetamid mang khung
5-arylidenthiazolidin-2,4-dion. Cac dan chat nay
da thé hién doc tinh té bao & cac mirc dd khac
nhau trén moét s6 dong té bao ung thw ngudi voi
ICso tlr 2,12 - 4,97 ng/ml. Mac du cac chat cé
doc tinh té bao chwa manh bang SAHA song
day la co s& cho céac thiét ké tiép theo nham thu
dwoc cac (rng vién tiém nang cho nghién ctru
phat trién thudc didu tri ung thw.

Dé tai duoc hoan thanh nho mét phén kinh
phi ter Chuong trinh nghién ctu co ban, Bo
Khoa hoc va Céng nghé (NAFOSTED). Khoa
Duoc, DH Chungbuk, Han Quéc da gidp thir déc
tinh té bao cua cac chét trong bai bao.
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