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TONG HOQP, CAU TRUC CUA MOT SO PHUC CHAT
CUA PLATIN(II) CHUA PHOI TU AMIN

DUONG BA VU', NGUYEN THI MINH THUY”, NGUYEN KIM DIEM MAI™

TOM TAT
) Bén phikc chat cua platin (1) chira amin (4-methylpyridine, aniline, indole) da dwgc
tong hop. Thanh phdn va cau tric cua ching dwoc xac dinh boi phuong phap phan tich
khoi lwong, pho UV, pho IR va H-H COSY.
Tir khéa: phiic chat platin (II), phirc cis-diamin cua platin (II).
ABSTRACT
Synthesis and structure of some complexes of platinum (Il) containing amine ligand

Four complexes of platinum(ll) containing amine (4-methylpyridine, aniline, indole)
were prepared. Their structures were examined by elemental analysis, UV-Vis, IR and
NMR spectra.

Keywords: complexes of Pt (II), complexes cis-diamine of Pt (II).

1. Mé diu

Phtrc chit cua platin dic biét 1a cis-[Pt(NH;),Cl,] duoc didu ché tir K,[PtCl,] da
dugc biét dén nhu mot dugc pham c6 tinh khang u cao véi tén dugc pham 1a cisplatin.
Tuy nhién, do cisplatin c6 doc tinh cao nén cac nha nghién ctiru di tim cach thay thé cac
nguyén tur clo trong K,[PtCly] bang cac amin (Am) co ciu tao khac nhau dé co phiic
chét dang cis-[Pt(Am),Cl,] (dang amin khong hdn tap) hoic cis-[PtAm' Am*Cl,] (dang
amin hdn tap), voi hy vong tim ra phuc chat platin méi ¢6 kha ning khang u cao ma co6
it doc tinh hon. Trong pham vi bai bao nay, ching toi trinh bay két qua tong hop va
nghién ctru cdu trac bon phuc chat thu duge khi cho tuwong tac gitta Ky[PtCly] voi 4-
metylpyridin, indol, anilin tao ba phirc chat dang khong hén tap gom cac phirc Pl:
[Pt(4-metylpyridin),Cl,], phirc P2: [Pt(indol),CL], phic P3: [Pt(anilin),CL]; va tuong
tac cua K[Pt(anilin)Cl] véi indol tao mét phirc chat dang amin hdn tap 13 phuc P4:
[Pt(anilin)(indol)Cl,].

2.  Thuc nghiém
2.1. T 5ng hop cdc phikc chit cis-[Pt(Am),Cl,] (dang khong hén tap), go”‘m cdc phirc
Pl1, P2, P3

Téng hop phtic chat P1: Cho tir tir 2 mmol 4-metylpyridin vao dung dich bao hoa
mau do cua 1mmol phirc PO: K,[PtCl,]. Khudy dung dich phan trng ¢ nhiét d§ phong,
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sau khoang 30 phut Xudt hién két tua vang nhat. Tiép tuc khudy thém nhiéu gio nira 10i
loc két tua. Rura ket :uia bang d}mg dich HC1 0,1N, nudc va etanol lanh. Hiéu suat dat
khoang 75%. San pham dugc két tinh lai trong rugu:nudc (1:1).

Téng hop phie chat P2: Cho 2 mmol indol vao dung dich bao hoa mau do cua
Immol phirc PO: K,[PtCly] trong etanol:nude 1:1. Khuédy dung dich phan ing ¢ nhiét
d6 tir 30-35°C, sau khoang mot gio xudt hién két tua vang sam. Tiép tuc khudy thém
nhiéu gid nira, loc két tua. Rira két tiia bang dung dich HC1 0,1N, nudc va ancol. San
phém duoc két tinh lai trong rugu:nude (1:1). Hiéu suét dat khoang 45%.

Tong hop phirc chat P3: Cho 2 mmol anilin vao dung dich bdo hoa mau do cua
Immol phirc PO: K,[PtCly] trong etanol:nude 1:1. Khuéy dung dich phan mg ¢ nhiét
do phong, sau khoang 15 phuat xuat hién két tia vang sam. Tiép tuc khudy thém 3 gid
nita roi loc, thu két tua. Rua két tia bang dung dich HCI 0,1N, nudc va ancol lanh. San
pham duoc két tinh lai trong rugu:nude (1:1). Hiéu suit dat khoang 50%.

2.2. Téng hop phirc chit hon tap P4: [Pt(anilin)(indol)Cl,]
So dd phan tng: K,[PtCl,] + anilin 2 K[Pt(anilin)Cl;] (P0) + KCI (1)
K[Pt(anilin)Cl;]+indol > [Pt(anilin)(indol)Cl,] (P4) + KCl (2)

(1) Tong hop chat PO : K[Pt(anilin)Cl;]. Tién hanh khac v6i tai liéu [1], chung t6i da
thuc hién phan tng véi phoi tr anilin dugc axit héa. Cho 5 mmol anilin 515 duoc hoa
tan trong dung dich HCI 0,1N vao dung dich chira 5 mmol K,[PtCly]. Khuéy dung dich
phan Gmg trén bép cach thuy, ¢ nhiét do 60-70°C. Khuay khoang 10 phut, bat dau thay
két tua xuat hién. Bun va khuay khoang 30 phut nita d€ két tua hoan toan. Lam lanh
dung djch. Loc két taa, thu duoc glung dich dong nhat mau cam. Co can, két tinh, thu
tinh thé, rira bang axeton. Hi¢u suat khoang 72%.

(2) Tong hop phirc chat P4: Cho 1 mmol indol vao dung dich bdo hoa mau da cam
cia 1 mmol phirc K[Pt(anilin)Cl;] trong etanol:nudce (1:1). Khuay dung dich phan ung
& 40°C, sau khoang 1 gio xuat hién két tua vang. Tiép tuc khudy thém 4 gio ntra. Loc
két tua, rira két tua bang dung dich HCI 0,IN, nuéc va etanol lanh. San pham dugc két
tinh lai trong etanol:nude (1:1). Hi€u suat dat khoang 40%.

2.3. Xdc dinh thanh phén va cdu tric

Vi¢c xac dinh ham lugng Pt dugc tién hanh béng phuong phap trong lugng tai
Phong thi nghiém dai cwong, Khoa Héa hoc, Truong Pai hoc Su pham TPHCM.

Pho IR dugc ghi trén may FTIR — 8400S — SHIMADZU tai truong Dai hoc Su
Pham TPHCM.

Phé hap thu electron ctia cac phtic dugc do trong dung méi thich hop voi ndng do
bao hoa cua ching trén may PERKIN - ELMER LAMBDA 25 UV - VIS
SPECTRUM tai Truong Pai hoc Su pham TPHCM.

Ph6 'H-NMR va COSY dugc do trén may Brucker ADVANCE (500MHz), trong
dung m6i DMSO, tai Vién Hoéa hoc — Vién Khoa hoc Cong nghé Viét Nam.
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3.  Két qua va thio luan
Phtic chat PO c6 mau do tia, phitc PO' c6 mau da cam, cac phirc chat P1, P2, P3 va
P4 c¢6 mau vang nhat hoac vang sam.

Két qua phan tich ham lugng nguyén t6 platin duoc liét ké ¢ bang 1.
Bing 1. Ham lwong nguyén t6 platin ciia cdc phirc chit

Pt ( % Khdi lwong)

Ly Thuc
thuyét | nghiém

[Pt(4-metylpyridin),Cl, ] P1 43,14 44,39

Ky

Phiic chit oA
hi¢u

[Pt(indol),Cl,] P2 | 39,00 40,06
[Pt(anilin),Cl,] P3 | 43,14 40,39
[Pt(anilin)(indol)Cl,] P4 | 40,97 41,22

Bang 1 cho thay két qua kha phu hop voi cong thire du kién cia cac phirc chat
Két qua phan tich pho IR dugc duoc liét ké & bang 2.
Bing 2. Cdc vdn hdp thu chinh trén phé IR ciia cdc phirc chit tong hop

Ki v Vcu Ven | Onms Ve=c | 8cn Vc=c Ycu v

hiéu | ™ | thom | no thom | no thom | thom PEN
3095 1437 812

P1 - 2918 1618 1500 505
3016 1377 717
1469 785

P2 - 3066 - 1610 - 440
1454 765
3215 1587 1396 756

P3 3060 - - 574
3132 1600 1467 721
3200 1599 1465 756

P4 3045 - - 451
3126 1587 1437 690

Trén phd IR tir P1+P4 xuét hién nhitng van phd dic trung cho dao dong hoa tri
clia Vp.n & Ving tan s6 505+440 cm™'. Diéu nay chimg té cac amin di tham gia tao phirc
voi Pt(1D), va su tao phure da thuc hién qua nguyén tir Nito.

Céc van hap thy chinh trén phd IR déu dic trung cho nhom nguyén tir trong phan
tur cua cac phuec chat.

Khac véi pho cua P1, P2, phd ciia P3, P4 (chira anilin: amin bac 1) dd xuat hién
cac van pho ¢ ving tan so khoang 3215+3126 cm™ dic trung cho dao dong hoa tri vy
Ving tan s6 nay thap hon so voi amin ty do (3450+3300 cm™) do anh huéng cia sy
phoi tri cia N trén anilin vai Pt(II).
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Pé khang dinh thém két luan trén, ching toi tién hanh do phé UV-Vis. Cac van
hap thu trén pho electron cia cac phtc chat tong hop chi ra ¢ bang 3.

Bing 3. Cdc vin hép thu trén phé eletron ciia cdc phirc chit téng hop dwoc

Phiic chét Dung | prau Moge
mol

330/1,8
PO: K,[PtCly] Nuéc | Dotia | 216/3,99 - -

476/1,20
P0O: K[Pt(aniline)Cls] | Nudc | Dacam | 206/4,70 | 243/4,01 | 299/2,79 | 375/2,21
Pl: [Pt(4-Me-Py),ClL] | Ruou | Vang | 205/4,8 | 241/4,18 | 291/3,98 .
P2: [Pt(indol),CL,] Ruou | Vang | 213/4,52 | 264/3,97 | 287/3,85 -
P3: [Pt(anilin),Cl,] Ruou | Vang | 205/4,69 | 260/3,70 | 299/3,40 .
f;‘:[Pt(amhn)(meDC Ruou | Vang | 213/4,64 | 265/3,97 | 281/3,94 _
2

Ph6 UV-Vis ctia tat ca cac phuc chét trén déu gidng nhau ¢ chd cung thé hién van
phd c6 cuong do 16n trong ving 205- 216 nm duge quy cho van thé hién su chuyén
muc kém chuyén dién tir tu phéi tor Cl © tdi ion trung tam Pt**. Bén canh d6, su khac
biét vé phd gitra ching dugc thé hién 16 rang qua viéc PO khong c6 cac van hap thu
ving 240- 299 nm 1a cac tin hiéu dic trung cho chuyén mitc © — m* & nhan thom cua
phéi tir [2]. Qua d6 cho thdy, cac phdi tir amin c6 nhan thom da di vao cau phdi tri cia
Pt(IT) khi tuong tac v&i PO. Cac phtic chat P1, P2, P3, P4 rat it tan trong nudc va it tan
trong ancol. Do d6, ching t6i chi ghi dugc phd cua ching v6i nong do béo hoa 10 ‘M
trong etanol. Trong truong hop nay, vi dung dich qua loang va mau rat nhat nén da
khong ghi nhan dugc van pho thé hién chuyén mic d-d ¢ ion Pt**. Vi phirc chat PO va
PO’ do tan kha tét trong nudc véi ndng dd bio hoa khoang 10”M thi da xuét hién cac
van phd khoang 330- 375 nm v6i cuong do thip. Theo tai lleu [3], chung da duogc
chung t61 quy két 1a van ung voi chuyen muc d-d cia ion Pt Su khac biét giita cac
phirc vé& su co hoic khong co6 van phé trong ving nay (vung 330- 375 nm) ciing da
phan anh sy phu hop vé mau sic dam hon ciia PO, PO so véi mau sic nhat hon cia P1,
P2, P3 va P4.

Pé xac dinh cau triic ciia phirc chat duoc rd rang hon, ching toi tién hanh phéan
tich pho 'H-NMR va H-HCOSY cua cac phirc chat P0’, P1, P2, P3, P4. Pho H-HCOSY
ctia phirc chat P2, P4 duoc gi6i thiéu & hinh 1. Két qua phén tich pho tin hiéu proton
dugc liét ké & bang 4. Trong d6: P1, P2 va P3 chi chita mét loai phdi tir amin, con P4
chtra hai phdi tir amin khac nhau.
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b)

Hinh 1. Nhiing diém twong dong va khdc biét giita phé COSY ciia P2(a) va P4(b)

Bang 4 cho thay d6 chuyén dich héa hoc cua cac proton cua phdi tir trong phirc
chat co gia tri thay doi so v6i tin hiéu proton cua cac phdi tir tu do [2]. Piéu nay 1a do
da co su ph01 tri gitta N trén amin v6i Pt(II). Qua do, sy giam mat d6 electron da lam
tang d6 chuyén dich hoa hoc mét s6 proton. Mot diéu tha vi 1a do chuyen dich hoa hoc
céc proton trén indol trong phtc chat (P2, P4) c6 gia tri khong khac nhiéu so voi voi do
chuyén dich hoa hoc cac proton cua indol tu do.

Bdng 4. Dj chuyén dich héa hoc cdc proton ciia phéi tiv L tw do

va trong cdc phire chit

. in hiéu
Chat . H2 H3 H4 HS5 Heo H khac
Phoi tir
P1 ;C@N 8,58; dd 7,32;dd - 7,32;dd 8,58;dd 241;s
4_Me_Py ST 6 N A A 1:a A
Chua tim thay so0 liéu thuc nghiém
tw do
P2 Z@ s 7,32;t 6,41;t 7,53;d 6,97;t 7,07;t H7:7.38;d
Indol 7 726 645 755 6,99 7,09 HT: 7,4
tw do
P3 P 7.25;d 7.20; 711; m 7,20; t 7.25;d -
Anilin C/ 1
r do 6,46 7,01 6,62 7,01 6,46 -
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P4

Anilin trong phuc P4

Indol trong phtic P4

H2 H3 H4 H5 H6 | H2 | HY | H& | HY | HE %‘%"
721;d | 6,76;t | 7,13;t | 6,76;t | 7.21;d | 7,32;t | 641;s | 7,53;d | 697;t | 7,07;t | 7,38;d

Piéu d6 c6 thé giai thich 1a do mat do electron von kha 16n trong vong indol da
khong bi anh huéng nhiéu khi N ctia vong nay phéi tri voi Pt(II). Pidu d6 ciing ddn dén
viéc cac tin hiéu proton ciia indol trong P2 va P4 déu thé hién rd rang va rat tuong dong
nhau. Ciing nho véy, chung t6i d& dang ngoai suy dé xac dinh tin hiéu proton ciia anilin
trong phtrc P4.

O phtic chét P3, P4, tin hiéu proton cua anilin con thay ddi trat tu do chuyén dich
cua H2, H6> H3, HS5 (trat ty ¢ anilin ty do thi nguoc lai).

Bang 4 ciing cho thay su khac biét rd rét giira tin hiéu proton cia anilin & P3 va
P4. Diéu nay co thé giai thich 1a do indol 1a mot phdi tir cong kénh, an ngir khong gian
16n, nén di twong tac véi anilin anh hudng manh dén d6 chuyén dich caa H3 va H5. Co
thé ¢ ddy, indol da lam giam su chin bat dang hudng (tinh phan chin) trén vong thom
ctia anilin, 1am cho H3 va H5 chuyén vé truong manh hon so v&i cac proton con lai trén
anilin trong phirc chat.

4. Kétluan
- ba téng hop dugc cac phuc vudng phéng cua Pt(Il), g@)m:
P1 : cis-[Pt(4-metylpiridin),Cl,], P2 : cis-[Pt(indol),Cl,],
P3 : cis-[Pt(anilin),Cl,], P4 : cis-[Pt(anilin)(indol)CL,].
Trong d6 cac phuc chit P2 va P4 chwa tim thdy trong cac tai liéu tham khao.
- ba dung cac phép phan tich hoa hoc dac trung dé xac dinh thanh phan va dé xuat
cau tric cua 4 phurc chat nhu sau :

Cl, Cl
2 N
, \
cl

S
N
N
3

\N/Pt\N \ NH/ \NH

\/ [ /7 \

H,C CHs

Cl 4,
“,

cis-di-4-metylpyridindicloplatin(II) cis-diindoldicloplatin(II)
P1 P2
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TAI LIEU THAM KHAO
Nguyén Thi Phuong Chi (2000), “Téng hop, xdc dinh cau tric, tinh chdt va tham do
hoat tinh chong ung thu cua mot so6 hop chat cis-dicloroanilinaminplatin(1l), Luan
an tién s Khoa hoc Hoéa hoc, Truong DPHSP Ha Noi .
Nguyép Hiru Dinh, Tran Thi Da (1999), Ung dung mét sé phwong phdp phé nghién
curu cau truc phan tir, Nxb Giao duc.
Manfred Hesse, Herbert Meier (1997), Spectroscopic methods in organic chemistry,
Geor Thiem Verlag, Stuttgart, New York.

(Ngay Toa soan nhan duoc bai: 18-7-2011; ngay chap nhén déng: 03-8-2011)

88



	TÓM TẮT
	Bảng 1. Hàm lượng nguyên tố platin của các phức chất


