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SUMMARY

SYNTHESIS, STRUCTURE, ANTI-CANCER ACTIVITY OF TWO Pt(II)
COMPLEXES CONTANING ETHYLENE AND DERIVATIVE OF 8-
HYDROXYQUINOLINE

Two new Pt(I1) complexes [PtCI(C,H,;)(MeQO)] (Q1) and [PtCI(C,H4)(NO,QO)] (Q2) were synthesized by
the interaction of Zeise’s salt with either MeQOH or NO,QOH, respectively. Structures of Q1 and Q2 were
determined by ESI MS, IR, *H NMR spectroscopies. The results indicated that deprotonated MeQOH and
NO,QOH (MeQO/NO,QO) coordinate with the Pt(1l) via both the N and O atoms. The ethylene bonds with
Pt(11) in the * manner and in trans position with respect to the N atom. The result of in vitro cytotoxicity test
indicated that complexes Q1 and Q2 exhibit excellent activities against KB, Hep-G2, Lu, MCF-7 cell lines
with 1Csq values of 0,4-1,2 uM, much more active than cisplatin (ICso = 13,3 — 45,7 uM). Remarkably, these
two complexes display cytotoxicity against MCF-7 and KB 37-57 times higher than cisplatin. Furthermore,
Q1 shows 4 times lower toxicity on nomal cell (HEK-239) than the four cancer cells.

Keywords: in vitro cytotoxicity, platinum(ll) complex, 8-hydroxyquinoline, ethylene.

1. MO PAU

Ung thu 1a mdt trong nhitng can bénh nan y c¢é nguy
co tir vong cao trén toan cau. Theo Té chire Y t& Thé
gi6i (WHO) c6 khoang 20 tri€u ca ung thu méi va
9,7 triéu ca tir vong vao nam 2022 [1]. Nén y hoc thé
gi6i dang phai d6i mat voi nhidu thach thic do sb
ngudi mic bénh ung thu ngay cang gia ting va ngay
cang xuét hién thém nhiéu thé loai ung thu méi. Do
vdy, nghién ctru phét trién cac loai thude chira bénh
ung thur 14 nhu cau cap béach. Trong linh vuc hoa tri
liéu ung thu, ba thé hé thudc 1a cisplatin, carboplatin
va oxaliplatin véi hoat chat 1a phirc chét platinum(II)
da va dang duoc chi dinh trong phac d6 diéu tri ung
thu trén toan cau. Tuy nhién, ching con gay tac dung
phu khéng mong muén va khong hiéu qua véi tit ca
cac thé loai ung thu. Vi du nhu ung thu phéi, buéng
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trimg, ¢d tir cung va bang quang c6 thé dugc diéu tri
hiéu qua bang cisplatin, tuy nhién n6 lai khong co tac
dung v&i ung thu dai truc trang [2]. Do d6, gan day
céc nha khoa hoc van dang nd lyc tim kiém cac phtc
chat Pt(11) m&i cho muc dich diéu tri ung thu [3-9].

Hudng nghién ctru phirc chat Pt(IT) chira olefin cho
dinh hudéng ting dung trong y hoc da thu hut sy quan
tam cuia nhiéu nhom nghién ciru [4,7,9]. Pic biét gan
day, mot sO nghién ctru di chi ra rang cac phirc chat
chira dan xuat cta 8-hydroxiquinolin va arylolefin
thién nhién co kha nang e ché té bao ung thu cao
[6,8,9,10]. Tuy nhién, ching lai tan kém do hop phan
arylolefin c¢6 cdu truc cong kénh. Do véy trong
nghién ctru nay chung t6i thay thé nhing arylolefin
cdng kénh bang ethylene — loai olefin don gian nhét,
mot san phdm phu cta nganh hoa diu va rat than
thién voi moéi truong voi hy vong thu dugc nhitng



phirc chit méi co d6 tan dugc cai thién va kha ning
{rc ché té bao ung thu cao.

2. THU'C NGHIEM
2.1. Tong hop

Phirc chét K[PtCl3(CoH,)].H,0 (mubi Zeise) duoc
diéu ché theo tai lidu [11].

2.1.1. Téng hop [PtCI(C,H,)(MeQO)] (Q1)

Phtrc chit Q1 va Q2 dugc tong hop dua theo tai
liéu [12] nhu sau: Nho tu tir dung dich chua 2-
methyl-8-hydroxyquinoline (MeQOH, 1 mmol)
trong 5 mL ethanol vao dung dich chira 386 mg
mubi Zeise (1 mmol) trong 5 mL nudc cét, sau do
khudy hén hop ¢ diéu kién thuong. Sau 5 pht,
chat rdn xuat hién va dimg phan tng sau khi khudy
thém 4 gio. Lam lanh hdon hop ¢ 5-10° C, sau d6
loc va rira sach san phiam bang nudc cat va ethanol
lanh. Tiép theo lam kho san pham trong ti sdy chan
khong & 40-45°C, phtc chét tao ra dang bot mau
vang cam, tan it trong nuéc va tan tbt trong cic
dung moéi acetone, chloroform, DMSO, ethanol.
Hiéu suét phan tmg dat 90%.

2.1.2. Tong hop [PtCI(C,H,)(NO,QO)] (Q2)

Phirc chit Q2 dugc tong hop tir 8-hydroxy-5-
nitroquinoline (NO,QOH) va mubi Zeise véi quy
trinh twong tu nhu véi tong hop phic chit Q1.
Phuc chit Q2 tao ra c6 dang bt mau vang cam voi
hiéu suit dat 90%. Q2 ¢o céc tinh chét vat 1y twong
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tu Q1: tan it trong nudc va tan t6t trong cac dung
mdi acetone, chloroform, DMSO ethanol.

2.2. Thiét bi va phwong phap nghién ctru

Hai phtic chat Q1 va Q2 dugc ghi phd ESI MS trén
thiét bi 1100 LC-MSD-Trap-SL; Phd IR dugc do
trén may quang phé IMPACK-410 NICOLET ép
vién vai KBr trong khoang 400-4000 cm™; phé 'H
NMR duoc ghi trén may Bruker AVANCE 500
MHz & 298-303K, véi chat chuan  ni
trimethylsilane trong dung méi CDCl..

Hoat tinh khang té bao ung thu in vitro cua Q1 va
Q2 dugc thtr nghiém theo phuong phap moé ta
trong [13, 14]. Cac gi tri OD l4y trén thiét bi Elisa
& 515-540 nm duoc dung dé tinh todn cho cac gia
tri 1Cxp.

Céac phép do/thtr nghiém duogc thuc hién tai Vién
Hoéa hoc - Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Téng hgp va xac dinh céu tric

Phan tng cia mubi Zeise vsi MeQOH hoic
NO,QOH trong dung méi ethanol : nudc ti l€ 1:1 &
nhiét d6 phong, sau 4 gio thuc hién phan ung thu
dugc 2 phuc chit Q1 va Q2 tuong wng (Hinh 1)
Vv6i hiéu suat cao 90%, phan wng dé& dang do tao
phuc chat vong cang.

R = 2-Me (Q1); 5-NO, (Q2)

Hinh 1. So dé phdn vmg diéu ché phirc chat Q1 va Q2

Gia tri m/z cua pic cao nhét trong cum pic c6
cudong manh nhat trén phd +MS cua Q1 la 417,8
au ung vai ion [Q1 + H]*. Con trén phd -MS cua
Q2 pic cao nhét trong cum pic c6 cudng manh
nhat véi m/z 1a 454,7 au tng véi anion [Q2 — C,H,
+ CI]". Két qua nay phd hop vai khdi lugng phan tir
va thanh phan phdi tir c6 trong Q1 va Q2. Su qui
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két hai cum pic [Q1 + H]" va [Q2 — C,H, + CII
da dugc khang dinh bang phan mém tinh toan
(isotopeviewer) do c6 su phu hop ca vé sé lugng
pic, ti 1&¢ cuong d¢ cac pic va gia tri m/z gitta
thuyc nghiém va li thuyét. Phé thuc nghiém va
tinh toan ciia cum pic [Q1 + H]" trén ph6 +MS
cta Q1 duoc dan ra ¢ Hinh 2a, 2b lam vi du.
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Hinh 2. Cum pic ion [Q1 + H]*xdc dinh bang thwc nghiém (8) va tinh toan (b); Phd IR cua Q2 (c)

Két qua quy két mot s6 van hap thu chinh trén pho
IR cua Q1 va Q2 duoc liét ké & Bang 1. Két qua
cho thdy ca hai phuc chat déu thé hién van dic
trung cua cac phdi tir trong phtc chit, ching han
van & 3097 + 2850 cm™ cho vy va & 1597 + 1458
cm™ ¢ho vee, Ve-n (Bang 1). Hon thé nira, trén
phé cua Q1 va Q2 (phd dai dién cua Q2 duoc chi

ra & Hinh 2c) ving mat van dic trung cua vou O
khoang 3500 cm™ ching to6 ca MeQOH va
NO,QOH di bi dé hydrogen & nhém OH va phbi
tri khép vong véi Pt(II) qua N va O. Su phdi tri nay
lam xuat hién vai van & ving tan sb thip dic trung
cho dao dong vpr.n, Vero (Bang 1).

Bang 1. Van hdp thy chinh trén phé IR va tin hiéu céng hweng trén phé *H NMR cua phic chat Q1 va Q2

Phic | Van hap thy chinh trén phé IR . L
chit P ) P Tin hiéu cng huong trén phé *H NMR & (ppm), Jun (H2)
Ve=c; Vpt-N; VPt- .
Ve V=0 C,H, | H2 H3 H4 H5 H6 | H7 |Hkhac
VeaN 0 VpPt-(C=C)
Zeise 42;'6 S
- - - - PtH - - - - - - -
[15] 50
3059 | 1562 656 42,885 734d | 8244 63,94 dd 6.95+698 | CHy
Q1 | 2924 | 1508 | - 517 et - 375 | 3gs | 985 ov 318
2851 | 1458 409 60 ’ ’ 42 ’
3097 | 1597 |, ., | 675 |500s ?J’ZZ gg 7,90 dd | 9,82 dd ge6d| &%
Q2 | 2920 | 1566 | .o | 583 et 33”; 0 39,0 | %390 - |3)gq|. @ -
2850 | 1458 498 62 | 4 1’5 35,0 | 41,0 ™13%39,0

Su lién két cua cac phéi tir véi nguyén tir trung tam
Pt(Il) duoc séng té théng qua phan tich phé 'H
NMR cua ching. Két qua quy két cac tin hiéu trén
phd dua vao do chuyén dich hoa hoc (5), cudng do,
hinh dang, gia tri hang sb tach J, tai liu [9, 12] va
dugc liét ké trong Bang 1. Hinh 3a dan ra pho cua
Q2 da dugc qui két 1am vi du.

Bang 1 cho thiy tin hiéu cta ethylene ciia phtic
chat Q1 va Q2 1a mot van don vé6i cuong do 4H &
4,88 va 4,50 ppm. Dic biét, o ciia cac proton nay
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d3 giam manh so v&i & phéi tir ethylene ty do (5,28
ppm) [15], dong thoi & van cong huong cia ching
guan sat thiy tin hiéu vé tinh do *°Pt gay tach voi
gia tri “Jpy khoang 60 Hz. Diéu nay cho phép
khing dinh ethylene trong Q1 va Q2 di phdi tri
theo kiéu lién két ba tam voi Pt(II) [4,8,9]. Pang
chi y, 8 cua cac proton ethylene trong Q1 va Q2
16n hon so véi trong mudi Zeise (Bang 1), chung to
phdi tir MeQOH/ NO,QOH phdi tri da 1am yéu lién
két Pt-(C=C) so véi trong mudi Zeise [9]. NGi cach
khac bac lién két C=Cepyiene trong phirc chat Q1 va




Q2 nho hon trong mudi Zeise va déu nho hon cta boi tin hiéu vé tinh & van céng hudng caa H2 véi
ethylene ty do. Ngoai ra, trén phd 'H NMR khéng gié tri *Joyy = 35 Hz (Hinh 3a). Gia tri hing sb tach
quan sat thay tin hiéu OH cta ca Q1 va Q2 cho nay phu hgp véi nguyén tir N dj vong ciia NO,QO &
thiy phdi tr MeQOH va NO,QOH di bi dé vi tri trans so v&i nhanh allyl trong cau phdi tri ctia
hydrogen & nhom -OH va phdi tri v&i Pt(II) qua ca Pt(I) [15]. Céc proton thom trong Q2 cdng hudng &
nguyén tir N va O dé tao phtrc vong 5 canh bén. truong yéu hon so véi Q1 do nhém NO, cia
Két qua nay cang khing dinh két luan da dwoc rat NO,QOH hut electron trong khi nhém CHj; trong
ra tir phan tich phd IR ¢ trén. Su phdi tri qua MeQOH day electron.

nguyén tr N & phirc chat Q2 con duoc khing dinh

CoHy
A O 50 71Cs (M)
Pt. i i
o | mCisplatin
m/ 1 NO, % Q1
2 Ay 30 1 *Q2
3
) , 20
: H JL . 10 -
I N J_,q,“. A
1&0 9:5 9.‘5 a.‘s s‘n 7:0 s:s 5:0 0 - = — S S
L= - I T KB Lu Hep-G2 MCF-7
Hinh 3a. Phé *H NMR cua Q2, Hinh 3b. Hogt tinh cia Q1 va Q2 trén
(*):vé tinh do **Pt gay tach bén dong té bao ung thir thir nghiém

biéu mo (KB), ung thu phdi (Lu), ung thu gan (Hep-
G2) va ung thu vii (MCF-7), phirc chat Q1 con dugc
thir nghiém trén dong té bao than phdi lanh ¢ nguoi
Sau khi cdu trac ciia Q1 va Q2 dugce x4c dinh, ching HEK-293. Két qua duoc chi ra & Bang 2 cting véi gia
t6i nghién ciru hoat tinh trc ché t& bao ung thw cia  tri cia phdi tr NO,QOH va mét sé phuc chat cia
chding trén bn dong té bao ung thu & nguoi: ung thu Pt(Il) khac dé so sanh.

3.2. Hoat tinh tc ché té bao ung thw caa phirc
chat Q1 va Q2

Bdng 2. Hoat tinh trc ché té bao ung thr, té bao lanh ciia phitc chat Q1, Q2 va mét s6 hop chdt khdc

(ICs0, LM)
Tén mau KB Lu Hep-G2 MCF-7 HEK-293
Cisplatin 152[3]  429[3] 13,3 [3] 457081 472[16]
Q1 0,940,1 1,2+0,1 1,2+0,1 1,2+0,1 3,9+0,7
Q2 1,0+0,1 2,1+0,1 2,5%0,2 1,9+0,1 -
NO,QOH [4] 18,4 26,8 10,0 12,1 -
[Pt(Aceug)(MeQO)] [9] 27.9 27.9 - - -
[Pt(PrEug)(MeQO)] [9] 18,4 85,9 - - -

hon 20-72 lan (Bang 2). Dic biét Q1 va Q2 ¢6 hoat
tinh manh hon cisplatin khoang 37-57 lan ddi véi
dong té bao ung thu KB va MCF-7 (Hinh 3b).
Dang cha y Q1 thé hién doc tinh v6i bén dong té
bao ung thu dugc thir cao hon khoang 4 1an so véi
té bao lanh HEK-293 va 8,3-22 lan so véi phoi tir
NO,QOH tu do.

C4c gia tri 1Csq rat nho 0,9-2,5 pM, nhé hon nhiéu
so véi cisplatin - thuéc dang dwoc sir dung phd
bién trong hoa tri ung thu hién nay (13,3 — 45,7
uM) cua phuc chat Q1 va Q2 (Bang 2) cho thiy
ching c6 hoat tinh e ché rat manh trén tit ca cac
dong té bao ung thu thir nghiém. So sanh hoat tinh
trc ché té bao ung thu KB va Lu ctia Q1 vdi cac
phuc chat chia cing phéi tir MeQOH nhung thay 4. KET LUAN
ethylene bang phdi tr arylolefin nhu acid
eugenoxyacetic (Aceug) hoac
isopropyleugenoxyacetate (‘PrEug) cho thiy Q1 tét

Hai phuc chit [PtCI(C,H,)(MeQO)] (Q1) va
[PtCI(C,H,)(NO,QO)] (Q2) duoc tong hop lan dau
tién bang phan ung gitra mudi Zeise va 2 dan xuat
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cua 8-hydroxyquinoline 1a MeQOH va NO,QOH
trong diéu kién don gian cho hiéu suit cao 90%.
Cau tric cua Q1 va Q2 da duoc khang dinh thong
qua cac phuong phap phd ESI MS, IR, *H NMR.
Két qua cho thdy MeQOH va NO,QOH di dé
hydrogen & nhom OH va tao phirc 5 canh bén voi
Pt(II) qua nguyén tir N va O. Phéi tir ethylene phoi
tri v6i Pt(Il) theo kiéu #° va & vi tri trans voi
nguyén tir N trong ciu phdi tri. Két qua thir hoat
tinh khang té bao ung thu trén bon dong té bao KB,
Hep-G2, Lu va MCF-7 thdy rang ca Q1 va Q2 c6
hoat tinh khang té bao ung thu tiém nang véi gi tri
ICso = 0,9-2,5 UM, t6t hon cisplatin trén ca bon
dong, dic biét tot hon khoang 37-57 lan trén dong
KB va MCF-7. Poc tinh cia Q1 vdi cac dong té
bao ung thu nay cao gip khoang 4 lan so voi té bao
lanh HEK-293.

Loi cam on: Nghién ciru nay dugc tai trg boi Bo
Gi4o duc va Pao tao thong qua dé tai ma B2024-
SPH-17.
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