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TONG HQP, CAU TRUC VA HOAT TiNH KHANG TE BAO UNG THU
CUA CAC PHU'C CHAT Co(II) VA Ni(II) VOI PHOI TU 5,7-DICHLORO-8-HY-
DROXYQUINOLINE-2-CARBOXALDEHYDE-4,4-DIMETHYL-3-THIOSEMICAR-
BAZONE
Ninh Thi Minh Giang', L& Thi Hong Hii2, Lé Thi Thanh Thuén'
Ngay nhén bai: 17/7/2024; Ngay phan bién thong qua: 16/8/2024; Ngay duyét dang: 17/8/2024

TOM TAT

Hai phirc chat CoL va NiL di duoc tong hop thong qua phan ng giita cac mudi chloride ctia Co(IT)
va Ni(ll) véi 5,7- dichloro-8- -hydroxyquinoline-2- carboxaldehyde-4,4- dimethyl 3-thiosemicarbazone
(H,L). CAu trac cta cac phtc chat duge xac dinh bang cac phuong phap pho nhu EDX, ESI-MS, IR va
'H NMR. Két qua thu duoc cho thdy, ty 1é mol ctia Co(II) va Ni(II) véi ph01 tir trong céc phirc chat la
1:1, cac ion kim loai lién két voi H,L qua cac nguyén tir O, N ctia hop phan 8- Hydroxyquinoline va N,
S cua hop phan thiosemicarbazone. Ket qua thir kha ning gay doc té bao cac hop chat cho thay hoat tinh
cua ph01 tu ty do va cac phirc chit c6 sy thay doi. Trong d6, phirc chat CoL ¢ kha ning e ché chon
loc tét véi cac dong té bao ung thu biéu mé (3,06 ug/mL), ung thu gan (6,57 pg/mL) va ung thu phdi
(3,34 ng/mL). Phirc chat NiL c6 hoat tinh chon loc cao hon véi hai dong té bao A549 va MCF7 vdéi gia

tri IC,, khoang 6 pg/mL.

Tir khéa: Phirc chat Co(ll), phirc chdt Ni(Il), 8-hydroxyquinoline, thiosemicarbazone.

1. MO PAU

Hién nay, ung thu da va dang 1a mot méi de
doa nghiém trong ddi véi sirc khoe ctia ngudi dan
trén toan thé gidi (Sung. H. et al, 2021). Cac thé hé
thudc c6 ngudn gde tir Pt(I) bao gdm carboplatin,
oxaliplatin, nedaplatin va lobaplatin dang dugc str
dung nhiéu trong cac phac do hoa tri (Zhou Jiabei
et al, 2020). Nhiéu cong bd gan day cho thiy, bén
canh phtrc chat Pt(II) nhiéu phirc chit cia cac kim
loai chuyén tiép khac nhu Cu(Il), Ni(II), Co(II),

. ciing ¢6 kha ning tc ché té bao ung thu cao,
gla thanh ha hon va c6 trién vong trong viéc thay
thé céc loai thude dang dugc st dung trong diéu tri
ung thu tir Pt(II) (Hoang Tuan Duong et al, 2022;
Le Thi Hong Hai et al, 2019; Avinash. K. et al,
2021).

Mot sé cong bd da chi ra, phtic chét cia cac
kim loai chuyén tiép khac nhu Cu(Il), Ni(II),
Co(H) Zn(H) . voi phdi tir ngung ty tu cac
dan xuit ctia quinoline va cic dan xudt cia
thiosemicarbazide c6 hoat tinh cao trong tic ché
t¢ bao ung thu (Dominga Rogolino et al, 2017;
Xie. F. et al, 2018; Xie. F. et al, 2017). Ching han,
phtre chit cua Co(II) véi cac phdi tir quinoline-2-
carboxaldehyde thiosemicarbazone va dan xuét co
hoat tinh cao hon cisplatin trén cac dong té bao
A549 va MCF7 & hau hét cac ndng do thir nghiém
(Xiaorui Fan et al, 2013); hay trong cong bd
trude day ciia nhom nghién ctru, phire chat Ni(IT)
v6i phdi tir 5,7-dichloro-8-hydroxyquinoline-2-

carboxaldehyde-4-methyl-3-thiosemicarbazone
cling co hoat tinh gdy doc té bao cao véi gié tri IC,,
thap hon gié tri cta cisplatin (Ninh Thi Minh Glang
va cong su, 2020). Ngoai ra, cac nghién ctru ciling
cho thiy viéc thay ddi cac nhom thé & hai hop
phan quinoline hodc thiosemicarbazide c6 thé tao
duogc cac ciu trac méi va dong thoi 1am thay doi
hoat tinh cta cac phirc chat (Pham Thi Hai Linh et
al, 2024; Ninh Thi Minh Giang va cong su, 2019;
Ninh Thi Minh Giang va cong sy, 2020; Xiaorui
Fan et al, 2013).

Trong nghién cru ndy dé cap dén két qua
tong hop, xac dinh cdu trac va hoat tinh gay doc
té bao cua cac phttc chat thu duoc tir phan tng
gitta cac mudi chloride cia Co(II) va Ni(II)
v6i phdi tir  5,7-dichloro-8-hydroxyquinoline-2-
carboxaldehyde-4,4-dimethyl-3-thiosemicarbazone.
2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vit liéu

Cac chat 5,7-dichloro-2-methyl-8-
hydroxyquinoline, SeO, va 44- dimethyl 3-
thiosemicarbazide 1a cac hoa chit tinh khiét cia
hang Sigma-Aldrich. Mudi chloride va cac dung
moi déu ding loai tinh khiét phan tich cta hang
Aladdin-Trung Qudc hoic ctia Viét Nam.

2.2. Ngi dung nghién curu

Tong hop  3,7-dichloro-8-hydroxyquinoline-2-

carboxaldehyde-4,4-dimethyl-3-thiosemicarbazone
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(H,L) va c4c phtre chét ciia Co(IT), Ni(IT) véi H,L
méi tong hop dugc.

Xac dinh thanh phﬁn, cAu tric phan tu va hoat
tinh Urc ché té bao ung thu cta cac hop chat thu
duoc.

2.3. Phwong phdp nghién ciru

Cl
A
Pz
Cl N~ "CH
OH

Se02 dioxane

80°C

X
N/ CHO Ethanol, 80°C cl

2.3.1. Téng hop phoi tir

Hop chit 5,7-dichloro-8-hydroxyquinoline-2-
carboxaldehyde-4,4-dimethyl-3-thiosemicarbazone
(H,L) thudugc qua phan g ngung tu 5,7-dichloro-
8-hydroxyquinoline-2-carboxaldehyde voi
4,4-dimethyl-3-thiosemicarbazide theo quy trinh
sau (Chan. S Hetal, 2013):

X

HoL

Hinh 1. Quy trinh tong hop phéi tir 5,7-dichloro-8-hydroxyquinoline-2-carboxaldehyde-4,4-
dimethyl-3-thiosemicarbazone.

2.3.2. Tong hop cdc phirc chat
Cac phuc chét cua Co(H) va Ni(Il) véi H,L
dugc tong hop theo so dd sau:

CH
Cl s '1‘
“ . rNen,
AN cH, o+ CoClOHO (catgan o— M~py-N
cl N7 >F NN . Ethanol [
N NiCl,.6H,0 cl N
OH CHs X
_
H,L Cl m=com), Ni(n)

Hinh 2. So d6 tong hop cac phitc chit CoL va NiL.

Thém tir tir SmL cac dung dich MCL,.6H,0 (M
= Co, Ni) trong dung mdi ethanol vao dung dich
huyén phti mau cam chira H,L (0,1 mmol; 34,3
mg) va triethylamine (0,2 mmol; 27,5 ulL) trong 5
mL ethanol. Dung dich phan u ing chuyen sang mau
vang nau hodc d6 nau va xuat hién két tha mau
nau. Khudy phan (g lién tuc trong 24 gid, & nhiét
d6 phong. Két tua thu duoc bang cach loc va rira
lan lugt bang cac dung méi chloroform, ethanol.
Do tinh khiét cua cac hop chat dugc kiém tra bé“mg
TLC. Hiéu suit phan tng 85 - 90%. Cac phirc chat
thu duoc duoc ki hiéu la CoL va NiL.

2.3.3. Xdc dinh thanh phan, cdu triic ciia cdc phire
chdt

Ph6 EDX ciia cac phirc chat dugc do trén may
JED-2300; phé ESI MS cua cac phtic chét duoc do
trén may LC-MSD-Trap-SL va may Waters™ SQ
Detector 2; phd hip thy hong ngoai dugc ghi trén
may FTIR Affinity — 1S trong vung 4000 +400 cm
!, mau do & dang vién nén voi KBr; phd 'H NMR
clia cac chat dugc do trén may Bruker AVANCE
(600 MHz), trong dung m6i DMSO-d_.

2.3.4. Thir hoat tinh trc ché té bao ung thu ciia phoi
tir va cdc phike chat
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Céc chit nghién ctu dugc thir hoat tinh khang
té bao ung thu dua trén phuong phap MTT (Tim
Mosmann, 1983) tai Vién Hoa hoc - Vién Han 1am
KH & CN Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Két qua xdc dinh thanh phén, ciu tric ciia
cdc phikc chit

Trong nghién ctru nay, cac phirc chat CoL va
NiL dugc tong hop truc tiép tir phan tng cla cac
mubi chloride v6i phéi tir ty do. Sau 24 gid, két
tha tach ra dugc rira bang chloroform va ethanol,
thu dwoc cac phic chat tinh khiét voi hiéu suat cao
ma khong can tinh ché thém bang phuong phap
nao khac.

Thanh phan, cdu tao cta cac phtic chat tong
hop dugc xac dinh dya trén cac phuong phap ly
hoa bao gom phd khdi ESI-MS, phé tan xa ning
luong tia X (EDX), ph6 hong ngoai (IR) va phd
cong huong tir hat nhan proton ("H NMR).

Phé tan xa nang lugng tia X ctia phirc chat CoL
duoc trinh bay trén Hinh 3. Két qua phan tich phd
EDX cua céac phire chat CoL va NiL dugc trinh bay
trong Bang 1.
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Bang 1. Phin trim cac nguyén t6

trong cac phirc chit CoL va NiL.

Phin trim cic nguyén td (%)

Ti 1€ M:S:Cl

Phitc chét
frecha S cl Ni Co TN LT
CoL 19,9 50,5 - 29,5 1,48:1:2,54 1:1:2
NiL 21,8 45,5 32,8 - 1,50:1:2,08 1:1:2
70-] I Spectrum 30
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Hinh 3. Pho EDX ciia phite chit CoL.

Bang 1 cho thay ti ¢ gitra cc ion kim loai trong
cac phtrc chat v6i S va Cl trong phdi tr déu xap xi
1:1:2. Trong d6, mot phan tir phdi tir c6 chua 1
nguyén tir S va 2 nguyén tir Cl, diéu nay cho thiy
ti 1€ tao phuc gitia cac kim loai trung tam va phéi
tirla1:1.

Bang 2. Cac van hip thu chinh trén phé IR (cm™)

Céc peak trén phd ESI-MS, cac van hép thu
chinh trén phé hong ngoai cua phéi tur H,L va cac
phuc chat da dugc quy két va trinh bay trén Bang
2. Pho IR va phd ESI-MS ciia phirc chat NiL duoc
trinh bay trén Hinh 4.

va cac peak trén pho ESI-MS (m/z) ciia cac chat.

IR (cm™)
K ESI-MS (m/z)
Yo Pcm Ym0 Yesies) Yminomeoms)
HL ;ggg% 3.027;  1.579;  1.253; ] _
2 . )
3988 2.924 1.539 722
-MS 436 (100%) = [M+CI]
CoL - 2920 133 L1356 606: 660 oo o[ el
) 1.496 744 » OV +MS 498 (100%) =
[M+DMSO-+H,O0+H]"
. 3.050; 1.558; 1.134; ‘ ‘ o )
ik ] 2.921 1.505 qag 935,622;677 +MS 401 (100%) = [M+H]

Céc cum peak tng véi cac manh ion phén tr
[M+DMSO+H,0+H]" hay [M+H]" va [M+CIJ
duogc tim thay trén pho ESI-MS cua céac phic chat
déu co cuong do manh (100%). Két qua nay cho
thiy cac phuc chat don nhin da duoc hinh thanh, ti
1 tao phirc giita cac kim loai M(IT) va phdi tir 14 1:1.

i So véi phd hong ngoai cﬁe} phf)i tr H,L, tr@n phd
hong ngoai cta ca 2 phtrc chat déu khong xuat hién
van h:?ip thu déc trung cho dao dong hoa tri ciia nhom

OH va NH ¢ khoang 3.200 - 3.400 cm’!, chiing to
nhém OH va NH da bi deproton hoa khi hinh thanh
phtic chat. Ngoai ra, cac van hap thy dic trung cho
dao dong hoa tri ctia lién két C=C vong thom va C=N
cta phdi tir hap thu manh & sé séng 1.579 va 1.539
cm’. Con trong cac phtic chat, cac van nay chuyén
dich vé& ving s6 song thip hon khoang 1.558 va
1.500 cm!, didu nay cho thay phdi tir da phdi tri v6i
M(I) qua N 0) 2

quinoline’ "~ quinoline thiosemicarbazide”
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Hinh 4. Phd hdng ngoai ciia phirc chit NiL va phd khdi lwong ciia phire chat CoL.

Trén phd IR cua H,L, van hap thu ¢ tan s6
khoang 1.253 va 722 em™ dugc quy két cho dao
dong hoa tri cua nhom C=S va C-S. Tuy nhién, co
su thay doi tan s6 ciia cac van hap thy nay trén pho
IR cua cac phirc chat, trong do D) giam vé ving
s6 song khoang L. 133 cm’!, con U tang 1én va
hap thy ¢ ving tan s6 khoang 744 - 748 em!, Két
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qué cho thay, phéi tir d phdi tri v6i cac nguyén
tr kim loai trung tm qua nguyén tu Sthlose,mlcarbazl e
Bén canh d6, sy xuat hién cta cac van hap thu ¢
khoang 540 - 670 cm™ dac trung cho dao dong hoa
tri ctia cac lién két M-O, M-S va M-N cho théy cac
nguyén tir kim loai M(IT) di c6 sy lién két véi phdi
tir H,L trong cac phuc chat.
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Mot phan phd cong hudng tir proton ciia phdi
tir H,L va phirc chat NiL dugc trinh bay trén Hinh  cdc hgp chat duogc quy két & Bang 3.

5, cac tin hiéu cdng huong cua cac proton trong

Bang 3. CAu tric va tin hiéu '"H NMR ciia cac chét nghién ciru, & (ppm).

16
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Hinh 5. M{t phan pho 'H NMR ciia H,L (a) va NiL (b).

Két qua thu dugc ¢ Bang 3 cho thay, trén pho

'H NMR cua phtc chat NiL khong xuat hién tin
hi¢u cong hudng cta proton nhom OH va NH
(H13). Piéu nay chimg to & phtrc chat NiL cac
nhom OH va NH d bi deproton, ion Ni(II) phéi
tri véi H,L qua nguyén tu Qquinoline va nguyén tir
hiosemicarbazider V2041 1a, pho 'H NMR cua cac
hop chat con cho thay co sy thay doi ro rét vé
do chuyén dich héa hoc cua céc tin hi¢u proton
trong phirc chat NiL so v6i phoi tir H,L, ddc biét
co su giam manh d¢ chuyeén dich héa hoc ¢ H3
(chuyén dich tir 8,20 ppm vé 7,79 ppm), diéu
nay chimg to trong phirc chat NiL, phdi tir da
phdi tri v&i Ni(I) qua cac nguyén tr O, N cia
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vong quinoline va nguyén tir N, S cia hop phin
thiosemicarbazone.

Tir cée dit kién phdé EDX, ESI-MS, IR va 'H
NMR c6 thé thay cau triic cua cac phic chat Col
va NiL dugc dé xuat nhu trong Bang 3 1a phu
hop.

3.2. Thir khd néng tec ché té bao ung thw ciia cdc
hop chat

Két qua thir hoat tinh khang té bao ung thu cua
phoi tir H,L va céac phirc chat CoL, NiL dugc trinh
bay trén Bang 4.
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Biang 4. Két qua hoat tinh trc ché té bao ung thw ciia cac hop chit, IC,, (ug/mL).

Hop chit KB Hep-G2 A549 MCF7
H,L 4,23 6,81 2,83 2,35
CoL 3,06 6,57 3,34 28,38
NiL 11,44 24,07 6,02 6,01
Cis platin 4,56 12,87 3,99 13,71
Ellipticine 0,44 0,43 0,43 0,44
Két qua thur nghiém cho théy phéi tr ¢ hoat  dinh hudng tmg dung trong y hoc.
tinh trc ché cao trén ca 4 dong t€ bao duoc thu voi 4, KET LUAN

gia tri IC,) < 10 pg/mL. So véi ph01 tu, cac phie
chat ¢ hoat tinh chon loc v6i mot s6 dong té bao
dugc thir. Phitc chat CoL c6 kha niang trc ché chon
loc tbt véi cac dong té bao ung thu KB, Hep-G2 va
AS549 véi chi s6 IC, trong khoang 3,06 — 6,57 pg/
mL. Phtic chat N1L ¢6 hoat tinh chon loc cao hon
v6i hai dong té bao ung thu ph01 (A549) va ung
thu vt (MCF7), voi gla tri IC, lan luot 12 6,02 pg/
mL va 6,01pg/mL. Piéu nay cho thay, viéc thay
dbi trung tam tao phirc da lam thay d6i hoat tinh
ctia cac phirc chat thu duge. Ngoai ra, cac gia tri
nay hau hét déu nhé hon so véi cisplatin (Nguyen
Thi Thanh Chi et al, 2017), loai thude dang duogc
sir dung dé diéu tri bénh ung thu trong cac phac
db hoa tri, diéu nay cho thiy hai phtrc chit CoL va
NiL rat tiém ning cho cac nghién ctru tiép theo dé

Hai phirc chit moi CoL va NiL da dugc tong
hop. Trong ciu tric phan tir ctia cac phirc chat,
cac kim loai M(II) di tao phirc v6i phdi tir theo
ti 1& 1:1, dong vong véi phdi tr qua cac nguyén
tir O, N ctia vong quinoline va N, S ciia hop phan
thiosemicarbazone. Hoat tinh khang té bao ung
thu cta cac phirc chat CoL va NiL thay doi so véi
phéi t H ,L. Trong do, phtrc chat CoL c6 hoat tinh
cao, chon loc trén cac dong té bao KB (3,06 pg/
mL), Hep-G2 (6,57 pg/mL) va A549 (3,34 pg/
mL). Phuc chét NiL c¢6 hoat tinh chon loc cao hon
v6i hai dong té bao A549 va MCF7 véi giatri IC
khoang 6 pg/mL. Cac gia tri nay hau hét déu thap
hon so véi cisplatin, mot loai thude dang duoc st
dung dé diéu tri bénh ung thu trong cic phac dod
hoa tri.

SYNTHESIS, STRUCTURE AND ANTICANCER ACTIVITIES OF COMPLEXES
Co(II) AND Ni(II) WITH 5,7-DICHLORO-8-HYDROXYQUINOLINE-2-CARBOXAL-
DEHYDE-4,4-DIMETHYL-3-THIOSEMICARBAZONE LIGAND

Ninh Thi Minh Giang', Le Thi Hong Hai2, Le Thi Thanh Thuan'
Received Date: 17/7/2024; Revised Date: 16/8/2024; Accepted for Publication: 17/8/2024

ABSTRACT

Two new complexes CoL and NiL were synthesized by reacting MCL,.6H,O (M = Co, Ni) with
5,7-dichloro-8-hydroxyquinoline-2-carboxaldehyde-4,4-dimethyl-3-thiosemicarbazone (H,L). Their
structures were determined by spectroscopic methods, including EDX, ESI-MS, IR and '"H NMR. The
results showed that in these complexes, the molar ratios of Co(II) and Ni(II) to the ligand H L are 1:1,
M(II) is bound to H,L through the O, N atoms of the quinoline ring, N . . = ‘and S . . @ @

atoms. The cytotoxicity test results of the compounds showed that the activities of the free ligand and the
complexes changed. In particular, the CoL complex has good selective inhibition ability against three

'Faculty of Natural Science and Technology, Tay Nguyen University,
’Faculty of Chemistry, Hanoi National University of Education;
Corresponding author: Ninh Thi Minh Giang, Tel: 0963387174, Email: ntmgiang@ttn.edu.vn.
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cell lines of carcinoma (3,06 pg/mL), liver cancer (6,57 pg/mL) and lung cancer (3,34 pg/mL). The NiL
complex has higher selective activity against two cell lines A549 and MCF7 with an IC, | value of about
6 pug/mL.

Keywords: Co(ll) complexes, Ni(Il) complexes, 8-hydroxyquinoline, thiosemicarbazone.
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