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TONG HQP, THAM DO KHA NANG GAY PQC
PpOI VOI TE BAO UNG THU CUA MQT SO PHUC CHAT
PLATIN(II) CHUA PHOI TU AMIN

DUONG BA vU', TRAN B’U BDANG™

TOM TAT
Ba phirc chat cia platin (I1) chiza cac phéi tir amin khac nhau 1a p- phenetidin, 4-
metylpiperidin, o-phenetylendiamin d@a duwoc tong hop. Thanh phan va cdu tric cua ching
duwoc xac dinh boi phuwong phdp phan tich nguyén to, pho khoi luwong MS, pho UV, pho IR
va H-NMR. Két qua tham do kha nang gdy doc té bao ung thu cho thay ¢b mét phire da the
hi¢én hoat tinh tor doi véi dong té bao ung thu vie MCF-1.
Tirkhoa: phic chét platin (11), phic cis-diamin caa platin (11).
ABSTRACT

The synthesis and assay of the cytotoxicity of some Platinum (1)
complexes containing amine ligands to cancer cell line

Three complexes of platinium (I1) contain different amines as ligands: p-
phenetidine, 4-methylpiperidine, o-phenetylendiamine which were synthesized. Their
structures and components have been identified by elemental analysis techniques: MS, UV-
Vis, IR and H' NMR spectra. Results from the assay of the cytotoxicity of these complexes
to cancer cell line shows that there is a complex that conducts fairly good activity against
MCF-7 (human breast cancer cell line).

Keywords: complex of Platinum (1), complex cis-diamine of Platinum (I1).

1.  Mé dau

Phirc chat cua platin, dic biét 1a cis-[Pt(NH;),Cl,] da dugc diédu ché tir K,[PtCl,]
hoac K,[Ptl,] d& duoc biét dén nhu mot dugc pham ¢ tinh khang u cao véi tén dugc
pham 1a Cisplatin, [1]. Tuy nhién, do cisplatin c6 doc tinh cao nén cac nha nghién cau
d4 tim céch thay thé cac nguyén tu clo trong K,[PtCl,] bang cac amin c6 ciu tao khac
nhau dé c6 phac chat dang cis-[Pt(Am),Cl,] (dang amin khéng hdn tap) hoic cis-
[PtAm*Am?Cl,] (dang amin hdn tap) véi hi vong tim ra phuac chét platin méi ¢ kha
nang khang u cao ma co it doc tinh hon. Trong pham vi bai bao nay, chung téi trinh
bay két qua tong hop va thim do kha ning gay doc té bao ung thu vii cua ba phirc chat
thu dugc khi cho twong tac gitra K,[PtCl,] véi p- phenetidin, 4-metylpiperidin, o-
phenetylendiamin. D6 1a cac hai phirc chat chira amin khong hdn tap gom P1: [Pt(p-
phenetidin),Cl,], P2: [Pt(4-metylpiperidin),Cl,] va phtic chat P3 chira amin c6 dung
lwong phdi tri 2 1 [Pt(o-phenetylendiamin)Cl,].

" TS, Trwdong Dai hoc Sw pham TPHCM
" Sinh vién, Trweng Pai hoc Sw pham TPHCM
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2. Thuc nghiém
2.1. Téng hep cac phec chat

Téng hep cis-diclorodi(p-phenetidin) platin (11): [Pt(Phe),Cl,], ki hiéu P1

Phuong trinh phan tng:

K;[PtCly] + 2 NH,-C¢H4-O-C,Hs = cis —[Pt(NH,-CgH4-O-C,Hs),Cly] + 2KCl

Céch tién hanh: Hoa tan b&o hoa 830 mg K,[PtCl,] (2 mmol) trong 10 ml H,0.
Loc nhanh Iy dung dich sach mau dé da cam cho vao céc. Hoa tan 610 mg (4,4 mmol)
o-phenetidine trong 15 ml hdn hop nudc va etanol (ti & thé tich 1:1) thu dwoc dung
dich phdi tir. Dung dich phéi tr dugc chua trong becher ¢ thé tich 50 ml, dwoc boc
ngoai bai nilon mau den.

Becher chira dung dich phdi tir dugc dun cach thuy trén bép khudy tir. Cho tir tir
ting giot K,[PtCl,] vao dung dich phdi tir, khuay déu. Nhiét d6 duoc ting cham cho
dén 40°C- 42°C. Sau khoang 45 phat dung dich phan ung duc dan thi cho hét luong
K,[PtCl,] con lai vao. Pay kin dung dich phan tng, khudy ¢ nhiét do c6 dinh la 40°C.
Tiép tuc khuay hdn hop phan tng trong khong qué 90 phut nita. Lam lanh becher phan
ng, loc thu két tia mau vang nhat. Rua két taa bang hdn hop etanol- nuéc (ti 16 thé
tich 1:1) rdi rira bang nuéc cat. Say khd san pham mau vang nhat ¢ 50°C. Hiéu suat
35%. San pham duoc két tinh lai trong dung mdi etanol — nudc (ti 1¢ thé tich 3:1).

Tong hop cis-diclorodi(4-metyl piperidin) platin (11): [Pt(Metpip),Cl,], (P2)

Phuong trinh phan tng:

K;[PtCl4]+ 2CH3-CsHgNH.HCI + 2KOH - cis—[Pt(CH3-CsHgNH),Cl,] + 4KCI +
2H,0

Céch tién hanh: Hoa tan b&o hoa 830 mg K,[PtCl,] (2 mmol) trong 10 ml H,0.
Loc nhanh, thu Iéy dung dich sach mau d6 da cam cho vao cbc. 4,4 mmol 4-metyl
piperidine (436 mg) dugc axit hoa boi khoang 10 ml dung dich HCI lodng thu duoc
dung dich phéi tr c6 pH khoang 8,5- 9,0. Cho mét nira dung dich K,[PtCl,] & trén vao
dung dich phéi tir va khuay déu trén may khudy tir & nhiét do phong. Khi pH dung dich
phan &ng khoang 7,0- 7,5 thi diéu chinh pH dung dich I&n 8,5- 9,0 biang dung dich
KOH. Lap lai vai lan qué trinh diéu chinh pH trén. Sau khoang 40 phut dung dich
chuyén sang duc thi cho hét phan dung dich K,[PtCl,] con lai vao. Tiép tuc diéu chinh
pH bang dung dich KOH. Sau khéng qué 2,5 gio, 1am lanh dung dich phan @ng, loc thu
két tua. Rura két tua bang nuéc cét, etanol. Sdy khd két tua & 50°C. Hiéu suit 55%. San
pham mau vang nhat dugc két tinh lai trong dung mdi etanol — nudc (ti 1¢ thé tich 4:1)

Téng hop cis-dicloro(o-phenetylendiamin) platin (11): [Pt(Phent)Cl,], (P3)

Phuong trinh phan tng:

1K,[PtCl,] + 1(NH,),CsHs = 1[Pt((NH,),C4H¢)Cl,] + 2 KCI

Tién hanh: Hoa tan bdo hoa 830 mg K,[PtCl,] (2 mmol) trong 10 ml H,O. Loc
nhanh, thu 1y dung dich sach mau do da cam cho vao cbc. Ce duoc boc ngoai bagi
nilon mau den. Hoa tan 118 mg o-phenetylendiamine trong lugng nudc bdo hoa thu
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khoang 3 ml dung dich phdi tir. Cho hét dung dich phdi tr vao cdc chira dung dich
K,[PtCl,] khudy tir & nhiét do 10- 15°C. Thu két taa mau vang khi qua trinh khudy dién
ra khong qua 70 phat. Say khd két taa & 50°C. Hiéu suat 32%. San pham mau vang sam
duogc két tinh lai trong dung moi etanol — nudée (ti 1¢ thé tich 3:1).
2.2. Xdc dinh thanh phan va cdu tric
Viéc xac dinh ham luong platin duoc tién hanh bang phuwong phép trong luong tai

Phong Thi nghiém Hoa Pai cuong, Khoa Hoa hoc, Truong Dai hoc Su pham TP Hb
Chi Minh. Phé khéi lugng cac phire duge do tai Vién H6a hoc, Vién Han 1am Khoa hoc
Viét Nam va tai Phong Phan tich Trung tdm, Pai hoc Khoa hoc Ty nhién, Pai hoc
Quéc Gia TPHCM. Phé IR duge ghi trén may FTIR — 8400S —SHIMADZU tai Truong
DPai hoc Su pham TPHCM. Phé hép thu electron cta cac phuc dugce do trong dung moi
va n6ng d6 thich hop trén may PERKIN-ELMER LAMBDA 25 UV - Vis
SPECTRUM tai Truong Pai hoc Su pham TPHCM. Phé *H-NMR duoc do trén méy
Brucker ADVANCE (500MHz), trong dung méi DMSO, tai Vién Hba hoc thudc Vién
Han 1am Khoa hoc Viét Nam. C4c thuc nghiém thim do kha nang gay doc té bao ung
thu dugc tién hanh tai Phong Thi nghiém Hoat tinh Sinh hoc, Pai hoc Khoa hoc Ty
nhién, Pai hoc Qudc Gia TPHCM.
3. Kétqua va thao luan
3.1. Phan tich thanh phdan va cdu tgo phic chat

- Két qua phén tich ham lugng nguyén té platin trong phtc va két qua ghi phd khdi
lugng cua phire duoc liét ké ¢ bang 1.

Bdang 1. Ham hrong nguyén té platin va khai lirong phan tir ciia cac phic chat

Khéi lwong

0, A
Ki | phantam | (%0 theokhoilugng

Phirc chat dw kién higu | trén phé MS

va cuong do

Thwe

Li thuyet nghiém

[Pt(Phe),Cl,] hay
[Pt(NH,-CgH4-O-C3Hs).Cl,]: P1 540- 100% 36,11 37,15
PtC16H22 NZOZC |2

[Pt(Metpip).Cl,] hay

- 0,
[Pt(CHa-CsHoNH),Cl,]: PtC1,Hz6N,Cl, P2 | 464-58% 42,03 44,11

[Pt(Phent)Cl,] hay

- 0,
C|S'[Pt((NH2)2C6H4)Clg] PtCeHgNgCIQ P3 374- 58% 52,13 53,65

Bang 1 cho thay cac sb liéu kha phi hop véi cong thirc du kién cua cac phirc chat.

- Két qua phan tich phé electron cua cac phic duoc thé hién & bang 2. Hai doan

ph electron cua P3: cis-[Pt((NH,),CsH,)Cl,] & hai ving budc song dugc trinh bay &
hinh 1.
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Y - C
Whssheegth een)

Hinh1. Phé electron cua cis-[Pt((NH2)2CsHa)Cl2]

Bang 2 dudi day d4 liét ké cac cuc dai hap thu cua ba phirc chat P1, P2, P3 va
chat dau K,[PtCl,] kém theo su quy két cho cac chuyén mic tuong wng.

Pé c6 thé hiéu hon vé phé electron caa cac phuc P1, P2, P3 ching toi khao sét
thém céc van phd cua K,[PtCl,], 1a chat ddu duoc sir dung trong qua trinh tdng hop
phtrc, da dwgc nghién cau nhiéu. Theo [1,3] phé electron caa K,[PtCl,] gom: mot van
hip thu Amx = 216 nm, Ige = 3,99 dwoc quy két cho van tng véi chuyén mic kém
chuyén dién tich tir CI" dén Pt(11). Con ba van phd V6i Amdlge: 331/1,8; 391/1,78;
477/1,2 da dugc quy két 1a cac van do chuyén muc d-d cua Pt(I1) va phu hop véi ciu
hinh d® ca Pt** va mau do tham caa K,[PtCl,].

Bdng 2. Hap thu cuc dai ciia cac phire chdt nghién citu

A max(NM)/ Ige va quy két chuyén mic

Phiic chat Mau
Pt**«CI T —> T* d-d
- 330/1,8; 391/1,7;
Ko[PICI] Potia | 216/3,9 - 477112

228 (vai phd),

P1: cis —[Pt(NH,-CgH,-0-C,H;5).Cl ; i Hha
cis —[Pt(NH,-CsH, 2Hs)2Cl2] Vang nhat 202/3,7 290 (vai pho) -

. 330/1.40;

P2: cis—[Pt(CH3-CsHsNH),Cl,] Vang nhat 212/3,6 _ 385/1,35
L . R Hudng toi 365/1,7; 385/1,6;

P3: cis-[Pt((NH,),CsH,)CL] Vang sam cuc dai 222/1,5 470/1.1

Céc dir kién nay 1a mot trong cac co so quan trong dé quy két céc van phé cua cac
phtic P1, P2, P3. Cung véi su khac nhau vé: sb luong van phd, van phé dic trung cua
phdi tir thom hodc khong thom trong cau noi, budc séng hap thu cuc dai gitta chat dau
K,[PtCl,] v&i cac san pham thu dugc cho thay cac phdi tir amin da tham gia tao phuc
chéat P1, P2, P3 nhu duy kién ban dau.

Két qua phan tich phd hdng ngoai: Phd IR cua p-phenetidin ty do va caa phic
chira phdi tir d6 1a phirc P1: cis —[Pt(p-NH,-CsH,-O-C,Hs),Cl,] duogc thé hién & hinh
2a, 2b.
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T
2200

i T
Hinh 2a. Phé IR ciia p-NH;-CgH;-O-CyHs Hinh 2b. Pnhé IR ciia P1:/Pt(p-NHz-CoHa-0-CoHs)oClo]
Két qua phan tich phd IR cua cac phic va phdi tir tu do duge dugc liét ké & bang 3.

Bdng 3. Cac van hdp thy chinh trén phé IR ,v (cm™) hogc & (cm™)

Ki Amin ty do/ VCH
higu Phitc chat VNH thom Vch NO Onm, Ve=c thom Octino | Veen
p'NHg'C6H4'O' 2979
CoHs, ki hiéu | 3427, 3354 3039 1628, 1511 1479 -
2930

P1 | Phe
[Pt(Phe)Cl] 3199, 3132 3055 ;ggg 1630, 1514 1475 418
4-CH;-CsHoNH,

P2 | ki hicu Met 3275 - 2949 1630 1466 -
[Pt(Met),Cl,] 3174 - 2055 1633 1450 | 433
0-(NH3),CsHa, 3386 3039 i 1626+ 1602, 1505+ i i

P3 ki hiéu Phent 3190 1460
[PtPhentCl] 3179, 3138 | 307 Rt I e

Trén cac phé IR cua P1, P3 xuat hién 2 van phd (van dbi) trong ving 3199- 3132
cm™, phi hop véi phéi tir amin bac hai p-phenetidin va o- phenylendiamin. Con dbi véi
phtrc P2 thi chi c6 mot van don cudng do 16n tai 3179 cm™, phu hop véi phéi tir vén la
mot amin bac hai. Cac van phd nay déu nam ¢ viing ¢ s6 song ngian hon nhiéu so Véi
s6 song dic trung cia dao dong hoa tri NH & cac amin ty do. Mat khéc, trong viing tan
s6 tir 500 — 400 cm™ & cac phdi tir tw do khong c6 van hap thu. Nhung & tét ca cac phic
P1, P2, P3 thi pho IR ciia chung trong ving nay déu c6 van hap thu cuong do trung
binh & khoang 432- 418 cm™ dic trung cho dao dong hoa tri cua lién két kim loai- phi
kim [2,4]. Vai phic ching toi tong hop duoc, d6 chinh 1a cac van hap thu didc trung
cho dao dong héa tri cua lien két Pt-N. Nhiing dir liéu phd co ban nhung quan trong
trén phé IR chung to rang da ¢ sy phdi tri giita phdi tir véi ion trung tam Pt?* qua
nguyeén tir nito.
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Két qua phan tich phd H' NMR cua céc phirc chat ¢6 so sanh véi tin hiéu proton
cua phdi tir duoc liét ké ¢ bang 4. Phdé H* NMR cua phac P3 dwoc trinh bay ¢ hinh 3.
Két qua phan tich phé H' NMR cho thy su ¢6 mit caa cac phéi tir amin chta proton
trong cau noi cua phic. Chinh su phdi tri da 1am chuyén dich tin hiéu proton.

| P
i CI/ \N 3

Hinh 3. Tin hiéu proton trén phé H NMR ciza phic chdt P3

Bdng 4. Két qua phan tich dg chuyén dich héa hoc (ppm) trén phé H NMR
cia cac phic chdt va phéi tir tir do

Ki Tin hiéu NH
. > ; H1 H2 H3 H4 H5 ;
higu | Phoi tri NH2
7,354 7,354
hodic hoic
7,295 7208
P3 a vt (chwa 7,295 7,295 : 8,354
AN 2 N (chua
Pt phan han biat
o Ny 3 bigt phan bie
He 2 du'(;c) dwoc)
Phoi tir 6,382 6,504 6,504 6,382 4,360
tu do
P1 /O 6,62 6,52 3,84 1,23
L. CI\Pt)/HZN
Phoi tir | .~ Q 6,63 6,69 3,93 1,35 3,33
tl:l.do 'OCH,CH
12 Hila Hile H2a H2e H3 H4
p2 5 4
Pt=—om~H CHs| 257 3,026 1,08 1,61 1,45 0,99
Ax 5 1 2
P&?:j (t)u 2,427 2,986 0,998 1,374 1417 0,866
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3. Thim do kha ning giy doc té bao ung thw vii MCF-7 cia 3 phitc chit

Két qua sir dung phuong phap Sulforhodamine B (SRB) thim do kha ning giy
doc té bao ung thu v MCF-7 cua 3 phtc chit duoc liét ké trong bang 5. Dua vao bang
s6 liéu thi phirc chat P2 c6 kha ning gay doc té bao cao dbi véi dong té bao ung thu va
MCF-7 véi ti 1¢ phan trim giy doc té bao 87,13% so voi muc trung binh cia
camptothecin chi 1a 46,83%. Phtic chat P2 ¢ kha ning gay doc té bao cao nén da duoc
tién hanh xac dinh giatri ICs, cua phuc 1a 14,41 + 2,472,

Bdng 5. Két qua tham do kha ning gdy doc té bao ung thie viic MCF-7

x Ti 1& phan trim giy doc té bao (%)

STT | Mau Lan1 Lin2 Lin3 TB £ DLC

1 P1 Khéng xac | Khong x&c | Khdéng x4&c | Khong xac dinh

dinh duoc dinh duogc dinh duoc duoc

2 P2 96,02 86,07 79,31 87,13 +8,406

3 P3 32,90 37,70 40,54 37,05+ 3,863
Camptothecm Chat 46,83+ 1,537

chuing +

TB: Trung binh; ALC: d@é léch chuan
4.  Kétluan
- P4 téng hop 3 phuc chat caa Pt(11) chira p- phenetidine, 4-metylpiperidine, o-
phenetylendiamine bing sy twong tac gitta K,[PtCl,] v&i cac amin theo quy luat anh
huéng cua hiéu tng trans dé tao ra cac san pham cau hinh cis, gém: cis-diclorodi(p-
phenetidine) platin (I1), cis-diclorodi(4-metyl piperidine) platin (1), cis-dicloro(o-
phenetylendiamine) platin (11).

OGHg
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- Két qua tham do kha niang giy doc té bao cho thiy phirc cis-dicloro(o-

phenetylendiamine) platin (11) thé hién hoat tinh tét dbi véi té bao ung thu va MCF-7
(87,13+8,406 %). Gia trj ICs, cua phirc chat nay 1a 14,41+ 2 472.
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