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Abstract Five compleres of cis - dichloro (piperidine) (amine) platinum (I1I) in-
cluding [Pt (Pip) (Morpholine)Cly|. H, O, [Pt(Pip)(Pyridine)Cly ], [Pt(Pip)(Quinoline)Cly],
[Pt(Pip)(p-Phenetidine)Cly /. [Pt(Pip) (a- Naphthylamine)Cly)] (Pip = piperidine) have
been synthesised and characterized by elemental analysis, molar conductivity, IR and Ra-
man spectral studies. The complexes were tested for biological activities and found to be
capable of inhibiting the growth of some human cancer cells.

Introduction

Many diamine complexes of Pt(II) exhibits high anti-tumor activity. Some of which
have been used for treatment of cancer [1]. On the basis of the synthesis of potassiflm tri
chloro piperidine platinate (II), K[PtPipCl;;]\ (P0), [2]. the Pt(II) complexes containing
piperidine and aromatic amine or heterocyclic amine (Am) have been synthesised. The
structures of complexes have been determined. The complexes were tested for biological

activities,
Result and Discussion

Five complexes were prepared according to the Peyrone rule: when a chlorine atom
in the PO is substituted by an amine molecule. the product of cis - configuration would
be expected. The amines used for synthesis included: morpholine, quinoline, pyridine, p
- phenetidine and o - naphthylamine. The synthesis of Pt(II) complexes of mixed cis -
diamine were carried out in acidic medium:

K[Pt(Pip)Cl, ]+ AmH" + Cl” + KOH — [Pt(Pip)(Am)Cl, | + 2KCl + H,0
Or in aqueous solution of free amine:

K[Pt(Pip)Cl, ] +  Am — [Pt(Pip)Am)Cl, | + KCI

All the above-prepared complexes are in yellow acicular crystals. They show a sharp
trace on TLC. The analyses (thermal analysis, spectral analysis...) found out the presence
of crystalline - water in P1 complex (Table 1). The results of elemental analysis are in a
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good agreement with predicted structures. The molar conductivity (i) of the complexes
in 5.107° M solution are in the range 10 + 14 QO 'cm?. mole~! indicates their non -
electrolytic nature (Table 1)
Table 1: Yield, Rf, Molecular conductivity (x), Elemental and
crystalline - water composition of the complexes

found
" Composition (%): ————
Comp. Formula Yield R, 0 em®.mole” calcd.
Pt N Ql C H
Pl [Pt(Pip) (C,H,ONH)Cl,]. H,0 68 0.673 10.0 41.96 | 6.03 | 16.17 | 2358 | 482
4271 [ 7613 | 1555 | 2365 | 484
P2 [Pt(Pip) (CsHN)CIL,] 62 0.698 10.8 4512 | 629 | 17.13 | 2876 | 392
4534 | 651 | 1617 | 2701 | 374
P3 [Pt (Pip) (C,H,N)CI,] 60 0.701 1.5 4115 | 562 | 1509 | 3532 | 382
4062 | 580 | 1491 | 3506 | 375
P4 [Pt (Pip) (p-C,HO - C,H,-NH,)C L] | 52 0.876 14.0 4072 | 581 | 1596 | 3032 | 438
3995 | 573 | 1455 | 3196 | 450
PS [Pt (Pip) (0-C\,H,-NH,)Cl,] 62 0.821 121 3849 | - [asor | - T
3947 | 566 | 1437 | 3643 | 404
The main absorption bands in the IR and Raman spectra of the complexes are listec
in the table 2. The results show that most of the bands characterizing of the same atomic
groups are exhibited in both spectra.
Table2: Main absorption bands in the IR and Raman spectra of the complexes
IR (cm')/RAMAN (Ram) (cm )
Comp. Vi _ » 5 v(.".
P ) o | ooy | Gading | van | vna | v | Opgy, |
IR 3167 : 2939, 2855 X 1446 1209 434 = - -
PO ........... 3 |73 ] l
Ram , 2945, 2863 4 1448 | 1208,1029 | 436 | 325 | 2 187
IR 3187 - | 2945, 2864 : 1454 | 1228, 1027 ig; - -
Pl 3189 533 "
Ram . 2954, 2860 : 1453 | 1226,1030 | 35 | 319 | 215 166
= IR 3187 3059 | 2945,2858 1608 1452 | 1212,1027 | 466 " ¢ .
Ram 3197 3077 | 2960,2867 | 1607,1574 | 1423 | 1207,1022 | 470 | 326 | 208 179
IR 3178 3072 | 2945,2849 | 1626, 1589 | 1456 | 1126, 1028 2?3 : 5
Ram 3184 3055 | 2950,2850 | 1626,1589 | 1437 | 11331015 | 23 | 326 | 218 155
R | 31783155 | 3061 | 2924,2864 | 16121601 | 1450 | 1201, 1043 gg,_; ] 5 -
Pd 113833154 579 :
i Ram ' 3071 | 2934,2862 | 1616,1602 | 1446 | 1202,1024 | 00 | 334 | 214 183
R | 32103182 1 3596 | 2954, 2858 | 1610, 1512 | 1456 | 1155, 1014 :gﬁ - ]
Ram * 3071 | 2966,2857 | 1580, 1515 | 1458 | 1153,1014 | 300 | 318 | 255 171

There is one or two absorption bands for vny at 3200 -3154 cm !, in which one banc
characterizes the stretching vibration of NH group of piperidine and morpholine, othe;
band characterizes the stretching vibration of NH, group from aromatic amines in P4
P5. Weak bands at 3077 - 3055 cm™! characterize the stretching vibration of CHaromatic
group. There are several bands exhibiting the stretching vibration of CH saturated) groug
at 2966 - 2850 cm™!. Deformation vibrations of NH, group (in P4, P5) are mixed witl
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the stretching vibration of C=Ca;omatic) group exhibited by bands at 1626 - 1512 cm L.
Deformation vibrations of CH(gaturatea) are exhibited at 1458 - 1423 cm~'. In the Raman
spectra. the skeletal vibration ve_¢ of saturated the ring result in strong bands at 1228 -
1014 em~'. The stretching vibration of Pt - N bond is observed in the 580 - 440 cm ™!
region. that indicated the coordination of amine to Pt(II). A strong band at 334 - 318
em ! oarises from the stretching vibration of Pt - Cl bond. The medium bands at 255
- 208 em ! and at 187 - 155cm ! can be assigned to stretching vibration of NPtCl and
deformation vibration of PtCly group. [3],(4]. Besides, bands at 3479 - 3429 em™! in the
both spectra characterize the stretching vibration of OH group from crystalline water’
molecule in P1.

Thus. the spectra of studied complexes are in good agreement with the structural
formulas suggested in Fig. 1

' 0
o/\:—_—\/r( i Pt/c:l o <\:/> \ c1 < Pt
I CN\H/ \Cl_ <:\/NH/ C H/
Pl P2
oo
cﬂHSO—O ipt cl H,N/\HP[ -
O | O
P4 Ps

Fig. 1: The structural formulas of the complexes: P1, P2, P3, P4, P5

The test for cell cytotoxicity was carried out on human liver cancer cell (Hep -
G) and human heart membrance cancer cell (RD). ICsy (ug/ml) values for the tested
complexes are given in the table 3. ICso < 5 (with pure sample) and ICs50 < 20 (with
crude sample) are considered to be positive (+). The results show that P1, P2, P4, P5
are capable of inhibiting the two above cell lines (Hep - G2 and RD); P3 is capable of
inhibiting only cell line (RD).

Table 3: ICs (i g/ml) values for Hep - Gy and RD of the tested complexes

Comp. Pl e e P2 P3 P4 P5
Hep- G, 8.9, (+) 32,() | >50() | 39, (1) | 36,(+)
RD 9.0, (+) 28,(+) | 200 | 29,0 | 31L(+)
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Experimental

1. Synthesis

- Synthesis of P1: to an aqueous solution of 2m.mole of morpholine, a solution of
1.m.mole of PO saturated in water was added. The reaction mixture was tirred at 25 - 30°C
for 3 hours. A yellow precipitate was filtered, washed with cold water and recrystallized
from ethanol - water mixture.

- Synthesis of P2: similar to that of P1.

- Synthesis of P3: to a solution of 3.m.mole of quinoline in acidic medium (pH = 6).
a solution of 1m.mole PO satutated in water was added. The resulting solution was tirred
and added dropwise with 2N KOH solution. After about 3.5 hours, a yellow pricipitate
was filtered, washed with dilute HCI, cold water and recrystallized from ethanol - water
mixture.

- Syntheses of P4, P5: similar to that of P3.
2. Apparatus and methods

- TLC chromatograms were obtained on silufol UV - 254 plates (desorption system:
acetone/ nitric acid = 10/1), developed by iodine vapors.

- The IR spectra at 4000 -.400 cm~! were recorded in KBr discs on a FTIR - 8700
SNO - SHIMADZU spectrophotometer. The Raman spectra were recorded on a Micro
Raman LABRAM at 4000 - 100 cm™!-, using excited radiation at 632,8 nm from hel; -
neon laser.

- The C, H, N, CI contents were determined at HCM city Experiment center, using
an automatic elemental analyzer. The Pt content carried out by weight method at faculty
of Chemistry, Hanoi University of Pedagog. The thermal analysis was recorded on a DSD
- 50 instrument and TGA - 50 H instrument (SHIMADZU). The molar conductance values
of complex solutions were measured on a conductivity meter HI - 88119 N.

- The cytotoxicity towards cancer cells was tested at the Experimental biological
Lab., Institute of Chemistry of natural compounds, based on the method being carried
out at Nation Cancer Institute of America (NCI).

Conclusions

Five Pt(II) mixed cis - diamine complexes of Pt(II) containing piperidine and other
amines have been synthesized including cis - Dicholoro (Morpholine) (Piperidine) Plat-
inum (II), cis - Dichloro (Piperidine) (Pyridine) Platinum (II), cis - Dichloro (Piperidine)
(Quinoline) Platinum (II), cis - Dichloro (p -Phenetidine) (Piperidine) Platinum (II), cis
- Dichloro (a- Naphthylamine) (Piperidine ) Platinum (II).

The structures of the complexes have been determined on the basis of elemen-
tal analysis, thermal analysis, molar conductivity measurement, IR and Raman spectral
studies.

The result of testing for cell cytotoxicity shows that P1, P2, P4, P5 are capable of
inhibiting two human cancer cell lines (Hep - G and RD); P3 inhibits only cell line (RD).
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TAP CHi KHOA HOC DHQGHN, KHTN & CN, t.XVIII, n®1 - 2002

TONG HOP VA HOAT TINH SINH HOC CUA MOT SO PHUC CIS - DIAMIN
HON TAP CUA Pt(I1) CHUA PIPERIDIN VA CAC AMIN KHAC
Duong Ba Vii
Truong Cao Ddng Suw pham Kién Giang
Tran Thi Pa, Nguyén Hiru Pinh
Khoa Hod, Truong Dai hoc Sw pham Ha Ngi

Nam phic cis - diamin hon tap cua platin (II) chira piperidin va amin khdc
bao gém [Pt (Pip) (Morpholine)Cl,].H,0, [Pt(Pip)(Pyridine)Cl;], [Pt(Pip)(Quinoline)Cly],
[Pt(Pip)(p-Phenetidine)Cl,], [Pt(Pip) (a- Naphthylamine)Cly)] véi (Pip = piperidine) da
duge tong hgp va nghién ciiu cau tric bdi phuong phdp phan tich nguyén t8, do do din
dién phan tr, pho IR va Raman.

Két qua thir nghiém cho thdy céc phic thu duoc ¢6 kha nang ¢ ché su phat trién
cua mot sO dong t€ bao ung thu nguai.



