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ABSTRACT

Two new complexes [Zn(QMS)] and [Cd(QMS)] were synthesized by
reaction between MCl2 (M = Zn, Cd) with 5,7-dichloro-8-
hydroxyquinoline-2-carboxaldehyde-4-methyl-3-thiosemicarbazone

(H2QMS). Their structures were determined by ESI-MS, IR and H NMR
spectroscopies. The results showed that in these complexes the ratio of
M(I) : H2QMS ligand is 1:1, M(ll) is bound to H2QMS ligand through O,
Nauinoline, Nthiosemicartezide and S atoms. The complexes were tested for cellin
vitro cytotoxicity on human cancer cells induding KB, Hep-G2, LU and
MCF-7. The results showed that ZnQMS complex exhibits high antitumor
activities on KB, Hep-G2, Lu cancer cell lines with ICso values 9,41; 5,53
and 6,73 uM respectively. CdQMS complex gives a high activity against

on LU cancer cell line with ICso value 4,54 uM.

Gidi thiéu chung

TU lau phic chat Pt(ll) dugc biét dén la mot trong
nhirng dugc chat dung trong hoé tri liéu bénh ung thu
vGi nhiéu thé hé thudc nhu dsplatin, carboplatin,
nedaplatin,... Bén canh viéc nghién cliu phiic chét cla
Pt(ll) I 21, g&n day cac nha nghién clfu da chi y dén
viéc tim ki€m cac phic chat cla cac kim loai ho d khac
nhu Cu(ll), Nill), Co(ll), Zn(ll)... ¢ hoat tinh khéng té
bao ung thu va gia thanh ha hon [3-6].

Phitc chét clia kim loai chuyén tiép v&i phdi tir dan xudt
cla 8-hydroxyquinoline, cling nhu phic chét cla
thiosemicarbazone rat phong phu vdinhiéu Ung dung.
Nhiéu phic chat chita 8-hydroxyquinoline, hodc dan
xudt cla thiosemicarbazone vdi cac kim loai chuyén

ti€p ho d nhu Ni(ll), Co(ll), Cu(ll), Zn(ll)... dudc cong bd
c6 hoat tinh khang té bao ung thu cao B¢l Tuy nhién,
cac phirc chét clia kim loai chuyéntiép ho d v&iphdi tu
bén cang, cd chifa ca hai hgp phén 8-hydroxyquinoline va
thiosemicarbazone thi mdidugc chi y trong thdi gian géan
day [3, 4.

Trong bai béo nay, ching téi trinh bay két qua nghién
cltu téng hgp, cdu tric va hoat tinh khang t€ bao ung
thu clla phiic chat Zn(ll) va Cd(ll) véi phdi to 5,7-
dichloro-8-hydroxyquinoline-2-carboxaldehyde-4-
methyl-3-thiosemicarbazone.

Thyc nghiém va phuong phap nghién cliu

T6ng hop phdi ti
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Ph&i tur 5,7-dichloro-8-hydroxyquinoline-2-
carboxaldehyde-4-methyl-3-thiosemicarbazone
(H2QMS) dugc téng hop bang phan ng ngung tu

Cl Cl

X Se0,, dioxane N
_— >
0
cl N cH,  80C N~ >cHo

OH OH

Cho 1000 mg 5,7-dichloro-2-methyl-8-
hydroxyquinoline  (4.385mmol) va 0.583mg SeO:2
(5.025mmol) vao binh cdu 6 chta 25mL dioxane da
dugc dudi hét khong khi bang khi Ar, khudy déu va
duy ti méi trudng khi tra & 80°C. Sau 24 gid, hdn hap
phan ng dugcloc varira bang dichloromethane. Tinh
ché bang séc ky cot Silica gel, thu dugc QCHO tinh thé
mau vang. Hiéu suat phan Ung 65%.

Cho 242mg QCHO (Tmmol) va 105mg 4-methyl-3-
thiosemicarbazide (Tmmol) vao 5mL ethanol, khudy
déu. Bun hoi luu hdn hop phan ng & 75°C trong 5

cl
N s ZnC1,.7H,0
_N. _CH; *
cl NT ¢ N)LN 3
o H H H CdCl,.5/2H,0
H,QMS

Hoa tan 32,8 mg H2QMS (0,1 mmol) trong 5 mL
ethanol, thém tu tU 27,5 plL triethylamin (0,2 mmol),
thu dugc dung dich huyén pht mau vang cam (dung
dich 1). Thém tu tur 0,1 mmol MCl2 (M = Zn, Cd) trong
5mL ethanol vao dung dich 1, dung dich chuyén sang
mau cam, dong thdi xudt hién két tua mau doé cam.
Duy tri phdn Ung & nhiét dé phong, khudy lién tuc
trong 24 gid. Loc, ria két tla bang acetone va ethanol.
Hiéu sudt phan (ing 80-85%.

N

Ki hiéu cac phic chdt tuong Ung la [Zn(QMS)] va
[Cd(QMS)].

Nghién ciu thanh phan, cdu tao phurc chat

Phé ESI MS clia cac phiic chat dugc do trén may LC-
MSD-Trap-SL, trong dung mdi methanol. Phé hdng
ngoai dugc ghi trén may IMPACT 410 NICOLET trong
ving 4000 +400 cm™!, mau do & dang vién nén vdi
KBr. Phé M NMR clia cac chat dugcdotrénméay Bruker
ADVANCE (500MHz), trong dung moi DMSO-dé.

gitra 5,7-dichloro-8-hydroxyquinoline-2-
carboxaldehyde (QCHO) vdi 4-methyl-3-
thiosemicarbazide (MTS) theo so do6 sau [7]:

NN
H,N js( CH; o

(MTS) N s )

Ethanol, 75°C cl N C/’N‘N)LN/CH3

OH H H H

gig. Loc tach chdt ran, rira bang ethanol néng, thu
dugcchét rdn mau vang nhat (H2QMS). Hiéu suét phan
ung 85%.

Téng hgp phuc chdt

Cac phic chat cia Zn(ll), Cd(l) véi phéi t& 5,7-
dichloro-8-hydroxyquinoline-2-carboxaldehyde-4-
methyl-3-thiosemicarbazone dugc t6ng hap theo quy
trinh tuang ty dugcmo ta trong tai liéu [3]:

CH
S NH
w
/, \N/N
Ethanol, (C,H5);N cl N | (2)
N
=
Cl
MQMs

M = Zn(ll), Cd(ll)

Thdm do hogt tinh sinh hoc cia mét sé phirc chat

Hoat tinh khang t€ bao ung thu cla cac phic chat
dugc xac dinh tai tai Phong Hoa sinh Ung dung, Vién
Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam.

K&t qua va thdo luan
Nghién cau thanh phdn cdu tao cdc phdc chdt

Thanh phan, cdu tao cac phic chét téng hop dugc xac
dinh dya trén cac phuang phap phd khéi ESI MS, phd
hdng ngoaiva phd cdng hudng tir hat nhan "H NMR.
Cac van hép thu chinh trén phé héng ngoai, cac pic
trén phd ESIMS cla phéi t&r H2QMS va phic chét déu
da dugc quy két va trinh bay trén Bang 1. Phd héng
ngoai va mét phan phd khdi clia phirc chat [Zn(QNS)]
dugctrinh bay trén Hinh 1.
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Hinh 1: Phé hdng ngoaiva phd +MS clia phitc chat [Zn(QMS)]

Trén phé hdng ngoai cla ca phdi t& va phic chat da
xuét hién day dd cac van hdp thu dac trung cho dao
déng hoa tri cla cac nhdm nguyén t trong phan tu.
Trén phé IR cla phéi t& van hdp thu dac trung cho
dao déng hoda tri cla lién két C=C vong tham va C=N
hép thy manh & s6 séng 1595 va 1538 cm!. Con trong
cac phic chat, cac van hdp thu nay chuyén dich vé
ving sé song thdp han khoang 1560 cm™va 1510 cm Y,
diéu nay ching td nguyén tu kim loai trung tdm da

phai tr vGi cac phdi tlf qua nguyén t N, O clia vong
quinoline.

So vai phéi t, trén phd IR cla cac phitc chét, cac van
hdp thu vic=9 va vic-s) cling thay déi. Cu thé, vic=9 giam
(khoang 1170 cm™) con vic-s) tang 1én, hap thu & tan sé
765-768cm’, cho thdy trong cac phic chat nguyén tr
luu huynh clia hgp phan thiosemicarbazone da phéi tri
v&inguyén ti kim loai trung tdm. Céac dit kién trén phd
héng ngoai budc dau cho thdy da cé sy tao phicgitra
cac nguyén t kim loai vai phdi tir HoQMS.

Bang 1: Cac van hdp thu chinh trén phS IR (cm™') va cac pic trén phd ESI MS (m/z) clia cac chat

IR (cm™)
KH ESI MS (m/2)
\ (OH, NH2,NH) | V (C-H) [Vc=N), vic=O | V(C=9); (-9
+MS [ 329 (100%): IM+H]*
H2QMS |3376, 3135 2994 | 1595, 1538 | 1254; 722
-MS | 327 (100%): [M-H]
+MS 1393 (100%): IM+H]*
[Zn(QMS)] | 3387, 3361 | 2969 | 1564, 1519 | 1169, 768
-MS | 427 (100%): (M+Cl]
+MS | 441 (100%): [M+H]*
[Cd(QMS)] 3438 2934 | 1562, 1505 | 1173;765
-MS | 475 (98%): IM+ClI-

Trén phS ESI MS clia cac phic chat déu xudt hién pic
6 cudng ddé manh (100%) tuang Ung v&i manh ion
phan t& [M + H]* hodc [M-H]~ hoac [M+Cl], cho thdy
cac phuc chét tao thanh la don nhén, tao phdc vdi ti 1é
M(Il) - phéitirla 1:1(Bang 1, Hinh 1).

Phé cdng hudng ti hat nhan ™M NMR clia phirc chét
[Zn(QMS)] dugc trinh bay trén Hinh 2, cac tin hiéu
cdng hudng clia cac proton trong phdi tif va cac phic
chat dugcquy két vatrinh bay & Bang 2.
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Hinh 2: Phé TH NMR clia phitc chét [ZnQMS)]

Khac véi phdi tit tu do, trén phé ™M NMR cla ca hai
phic chat khong xuét hién tin hiéu cong hudng cla
proton nhém OH va NH (H13), ching t& trong hai
phiic chét nay cac nhdm OH va NH da bi deproton,
ion Zn(ll), Cd(ll) phdi trf v&i phdi t&r qua nguyén t O
clla vong quinoline va nguyén t& N cla hgp phan
thiosemicarbazone. Trén phd 'H NMR clia phic chét

[Zn(QMS)] va [Cd(QMS)], d6 chuyén dich hoa hoc clia
cac protontrong phuic chat déu gidam so véi phditd tu
do, déc biét gidm manh & H3 va H15 (Badng 2) cho thay
trong cac phic chat nay phdi tir H2QMS da tham gia
phoi tri vai nguyén t kim loai Zn(ll) va Cd(ll) qua
nguyén t& N, O clia hgp phan quinoline va nguyén tur
N, S clia hgp phan thiosemicarbazone.

Bang 2: Cau tric va tin hiéu TH NMR clia cac chét nghién clru, & (ppm)

16 16
CH, CHj
Cl S _NH 15 S<_NH 15
6 4\ 3 / Y / Y
S _Zn N _Cd___ N
N U eH o™ | °N o7 | TN
“ NN N e | @ N1 c S
OH 11 13 15 6 s 6 s
4 4
o] Cl
H2QMS [Zn(QMS)] [Cd(QMS)]
H3 843 d, 3/=85 781d, 3/=80 757d,3/=70
H4 858d, 3/=90 851d, 3/=85 832d, 3/=80
H6 7.80s 7555 738s
H11 829 s 826 s 814 s
H13 12.04 s - -
H15 8.86d, 3/=45 805s 707 s
H16 307d, 3/=45 292 s 2.72s
OH 10.70s - -

Két hgp cac dit kién trén phd ESIMS, IR, 'THMNR cho thay
cau trdc clia cac phuc chat dugc dé nghi nhu trong Bang 2
1 phu hp.

Két qua thir hogt tinh khdng té€ bao ung thu

K&t qua thr hoat tinh khang t€ bao ung thu cla céc
phic chéat dugctrinh bay trén Bang 3.
K&t qua cho thdy, khd ndng Uc ché té bao ung thu cla
C4c phic chét cao han nhiéu so vdi phdi to tv do. Do
vay ¢6 thé khang dinh nhd c6 su tao phic véi ion kim
loai ma hoat tinh cla phdi t& H2QMS dudc tang
https://doi.org/10.51316/jca.2021.107
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cuong. Phic chat [Zn(QMS)] ¢ hoat tinh d&i vai ca 4
dong té bao dugc thl va [Cd(QMS)] cb hoat tinh d6i
vai 3 dong té bao. Trong dé phic chat [Zn(QMS)] cb
hoat tinh t6t nhat déi véi dong té bao ung thu biéu
mo, ung thu gan va ung thu phdi, vai chi s6 ICso tuong
Ung la 9,41; 5,53 va 6,73 uM, con phirc chét [CA(QMS)]
cb hoat tinh t&t nhét vai dong té bao ung thu phdi,
ICso = 4,54 uM. Hoat tinh cla phiic chat [Zn(QMS)],
[CA(QMS)] trén cac dong té bao trén cao hon so Vdi
phiic chét dis platin - mét dugc chat dang dugc su
dung trong hoa tri liéu bénh ung thu va cao han mét
s6 phirc chét Pt khac da dugccong bé 1891,

Bang 3: Két qua hoat tinh rc ché té bao ung thu cla cac
hap chét, ICso (UM)

Hgop chat KB Hep-G2 | Lu | MCF7
H2QMS >128 >128 >128 | >128
[Zn(QMS)] 9.41 553 6,73 | 7347
[Cd(QMS)] 16,23 11,52 4,54 | 214,25
Cis platin I 15,2 13,3 429 | 457
Ellipticine 122 1,42 1,75 195
K&t luan

Pa t6ng hgp dudc hai phiric chdt mdi [Zn(QMS)] va
[CA(QMS)]. Trong cac phiic chat, nguyén t trung tam
M(ll) tao phiic véi phdi tir theo ti1é 1 : 1, phdi tri khép
vong vdéi phéi t qua cac nguyén t& O, Nquinoline,
Nthiosemicarbazone Va S.

Cac phuic chat cé kha nang Urc ché té bao ung thu cao
hon nhiéu so v&i phdi to tu do. Phic chat [Zn(QMS)]
c6 hoat tinh t6t nhat déivdéi dong té bao ung thu biéu
mo, ung thu gan va ung thu phdi, vai chi s6 ICso tuong
Uung la 9,41; 5,53 va 6,73 UM, con phuc chat [Cd(QMS)]

c6 hoat tinh t6t nhat v&i dong té bao ung thu phdi,
ICs0 = 4,54 uM.
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