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Abstract 
In this research, synthesis of some complexes in the presence ofPt(II) were studied. The structure of 

the compounds were elucidated by IR, 'H-NMR, Mass and Elemental Analyses. 
The cytotoxicity of Pt-complex was evaluated. The cellular responses through MTT method were 

measured in normal rat embryo fibroblast line F2408 andH-ras active-rat embryo fibroblast line 5RP7. 
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l-Aril-3-(benzimidazol-2-il)-pirazol-4-ketoksimlerin Pt(II) komplekslerinin 
sentezleri ve bu bilesiklerin sitotoksik etkileri iizerine cahsmalar 

Bu qalismada bazi l-Aril-3-(benzimidazol-2-il)-pirazol-4-ketoksim lerin Pt(II) kompleksleri 
sentezlenmistir. Bilesiklerin yapilari IR, 'H-NMR, Kiltie ve elementel analiz He aydinlatilmistir. 

Pt(II) komplekslerinin sitotoksik etkileri arastirilmistir. Hucresel cevaplar, normal siqan embriyo 
fibroblasti F2408 ve aktifsiqan embriyo fibroblastinda, MTT metodu kullamlarak olculmustiir. 
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INTRODUCTION 

The most drugs used nowadays show important side effects, such as resistance of cancer 
cells to the cytostatic agents. Therefore the new strategies are developed in synthesis of new 
cyctotoxic and therapeutic agents and in some cases the complexes by metal-ligand bonding 
derivatives were synthesized. Especially cisplatin is highly effective anticancer drug. The 
efficiency of cisplatin is based on its ability to bind to genomic DNA. The two chlorine atoms 
of the cisplatin molecules are replaced by N atoms of adjacent purine bases1 and most of the 
well-known platinum anticancer complexes have at least one N-H group, which is responsible 
for important hydrogen-bond donor properties2. Ligands possessing the hydroxyimino groups 
together with other powerful donor groups can be very efficient chelating agents which are be 
able to facilitate the stabilisation of high oxidation states of 3d-metals. 

Otherways, oxime compounds and other some compounds bearing the C=NOH group 
cause such biological effects as oxidative DNA cleavage3, an increase in the targeting of 
specific nuclear bases of DNA4, and a change in the antitumor action because of their 
lipophilicity5. Furthermore, the possibility of a synergic effect between a metal ion, as Pt(II), 
and oxime ligands may lead to an improvement in antitumor activity. 

To get an insight into these mechanisms and knowledges, we now report on the synthesis 
and characterization of some cisplatin analogues with l-aryl-3-(benzimidazole-2-yl)-pyrazole-4-
ketoximes6"10 for obtained new therapeutic agents. Toxic effects of these compounds were 
studied by MTT assay. In the anticancer effect studies, the possible inhibitory effects of these 
compounds were measured on 5RP7 cancer cells1112. 

EXPERIMENTAL 

Melting points were determined by using a Gallenkamp apparatus and given uncorrected. 
Spectroscopic data were recorded on the following instruments; IR: Shimadzu 435 IR 
spectrophotometer; :H NMR: DPX 400 NMR spectrometer; Elemental analyses were performed 
on a Leco CHNS analyser and all the analyses for C, H, N were within ± 0.4 % of the 
theoretical values. 

Synthesis of the ligands (1,2) 
l-Aryl-3-(benzimidazole-2-yl)-pyrazole-4-carboxaldehydes (1) were prepared by using 

hydrazones in condition of Wilsmeier-Hack reaction6. The oxime derivatives (2) were obtained 
by reacting the appropriate compounds with hydroxylamine hydrochloride in the presence of 
sodium acetate in ethanol by using literature method7. 

Preparation of the Pt(II) complexes (3) 
l-Aryl-3-(benzimidazole-2-yl)-pyrazole-4-ketoxime derivatives (0.5 mmol) in EtOH-H20 

and K2PtCl4 (0.5 mmol) in H20 (5 ml) were stirred at 25°C for 8-12h. The solution was filtered 
and then kept in the refrigerator for 24 h. The precipitated complexes were filtered. After 
washing several times with distilled water and diethyl ether, the final products were dried in 
vacuo (yield -50%). Column chromatography was used for purifying of some compounds. 
Reactions were shown in the Scheme 1 and the physicochemical properties of the compounds 
were shown in the Table 1. 
2a IR (KB^vmax^m1): 3425-3386 (O-H), 3117-2786 (N-H), 1635 (C=N), 995 (N-O). 1H-
NMR a(ppm): 4.97 (1H, s, -CH-), 6.83-7.32 (10H, m, Ar-H), 9.50 (1H, s, NH), 11.25, (1H, s, 
OH). 
3a IR (KB^vmax^m1): 3558 (O-H), 1648 (C=N), 1093 (N-O), 327 (Pt-Cl), 298 (Pt-N). 1H-
NMRa(ppm): 5.34 (1H, s, -CH-), 6.94-8.02 (10H, m, Ar-H), 11.97, (1H, s, OH). 
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2b IR (KBr)vmax(cm1): 3442-3390 (O-H), 3127-3012 (N-H), 1654 (C=N), 999 (N-O). 'H-
N M R a(ppm): 5.18 (1H, s, -CH-), 6.98-7.65 (10H, m, Ar-H), 9.87 (1H, s, NH), 11.64, (1H, s, 
OH). 
3b IR (KBr)vmax(cm1): 3560 (O-H), 1648 (C=N), 1093 (N-O), 339 (Pt-Cl), 286 (Pt-N). 'H-
NMRa(ppm): 5.64 (1H, s, -CH-), 6.97-8.12 (10H, m, Ar-H), 12.34, (1H, s, OH). 

?—$ 
CH. 

N — N 

,N — O N — O 

a : DMF / POCl3 b : H2N-OH/NaOAc-EtOH c : K2PtCl4 / EtOH-H20 

Scheme 1. Synthesis of compounds 

Table 1.1 
Comp 

2a 
3a 
2b 
3b 

'hysicoc 
R 
H 
H 
Cl 
Cl 

lemical properties of compounds. 
m.p.(°C) 

244 
>350 
275 

>350 

Yield (%) 
85 
48 
72 
56 

Mol. Form. 
C17H12N50 

Pt(C17H„N50)Cl2 
C17H„C1N50 

Pt(C17H10ClN5O)Cl2 

Cell Culture 
Normal rat embryo fibroblast-like cells (F2408) and H-ras oncogene active fibroblast cells 

(5RP7) were maintained in Dulbecco Modified Eagle Medium (DMEM) (Sigma) supplemented 
with 10% (v/v) foetal calf serum (FCS) (Gibco), penicillin/streptomycin at 100 units/ml and 
glutamine as adherent monolayers. Cells were incubated at 37°C under 5% C02/95% air in a 
humidified atmosphere. 

Cytotoxic valuation 
F2408 and 5RP7 cells were treated with compounds to study the cytotoxic effects. 

Individual wells of 96-well microtiter plate were inoculated with 200 ul of 10% FCS medium 
containing lxlO3 cells/ml. After 24 or 48 h of exposure to the drug at various concentrations 
(0,1-0,02-0,01-0,002-0,001-0,0002 mg/ml), the cells were used for the cytotoxicity evaluation. 

The cytotoxicity response of these cells was determined with the MTT (3-(4,5-
dimethylthiazole-2yl)-2,5diphenyl-2H-tetrazolium bromide) method. Briefly, 200ul of freshly 
prepared 5ug/ml MTT solution, was added to each well after drug treatment. The cells were 
incubated 2h and washed with phosphate buffered saline (PBS). After removal of the buffer, 
dimethyl sulfoxide (DMSO) was added and suspension was obtained. The optical density (OD) 
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was determined by using a Dynatech. MR5000 (Dynatech Lab,USA) plate reader at the 
wavalength of 370 nm. Each dose of compounds was repeated 4 times per experiment. The IC50 
value were defined as the concentration of test compound resulting in a %50 reduction of 
absorbance compared to untreated cells in the MTT assay. Cytotoxicity of compounds against 
F2408 and 5RP7 cell lines were shown in the Table 2. 

Table 2. Cytotoxicity of compounds against F2408 and 5RP7 cell lines. 

Comp 
Cl-Ligand 

Cl-Pt 
H-Ligand 

H-Pt 

Cytotoxicity IC50, mg/ml 
F2408 5RP7 
0.02 0.0004 
0.03 NE 
0.03 0.003 
0.04 0.01 

RESULTS AND DISCUSSION 

Synthesis 
The structure of the compounds were elucidated by spectral data and elemental analyses. 

The IR spectrum of ligands showed three bands between 3442-3380 cm"1 due to v(O-H), 3127-
2786 cm"1 due to v(N-H), 1654-1635 cm"1 due to v(C=N), which are different from the spectrum 
of platinum complexes. No bands exist in the 2700-3400 cm"1 region, which are due to N-H 
vibrations in the IR spectrum of the complexes. New bands in the low frequency regions at 339-
327 cm"1 and 319-286 cm1 assignable to v(Pt-N), v(Pt-Cl) were observed. 

In the ^-NMR spectra, the peaks of aromatic protons were observed about 6.54-8.12 
ppm as multiplets. The peaks of O-H protons of the ligands were obtained between 11.25-11.64 
ppm, while they were obtained between 11.95-12.34 in the spectrum of complexes. The peaks 
of N-H protons of the ligands were measured between 9.36-9.87 ppm, which disappeared in the 
spectrum of complexes. 

Cytotoxicity 
The cytotoxicity of Pt-complex was evaluated. The cellular responses through MTT 

method were measured in normal rat embryo fibroblast line F2408 and H-ras active-rat embryo 
fibroblast line 5RP7 at the concentrations of 0,0001-0,1 mg/ml for 24h and 48h. The results are 
shown in Figure 1 and 2. 
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Figure 1: Toxicity of compounds (Cl-Ligand, Cl-Pt; H-Ligand, H-Pt) for F2408 cells, (a, b) 
cells were treated with either Cl-Ligand or Cl-Pt ; (c,d) with either H-Ligand or H-Pt, 
respectively. At each time point, MTT assay was performed for quantization of viable cells. 
Cells were seeded at 1x103 /ml and incubated with 0.0002, 0.001, 0.002, 0.01, 0.02, 0.1 mg/ml 
concentrations of compounds. Results are the mean of quadruplicate wells. 
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Figure 2: Toxicity of compounds for 5RP7 cancer cells. At each time point, MTT assay was 
performed for quantization of viable cells. Results are the mean of quadruplicate wells. 

Except of the higher dose (1.0 mg/ml), the introduction of Pt complex at either Cl or H 
produced derivatives with less cytotoxic activity in F2408 cell line. In contrast, all compounds 
are more toxic for cancer rat embryo fibroblast after 48h incubation. Greater activity was 
observed in Cl-Ligand, H-Ligand and H-Pt compounds at the concentration range of 0.001-0.1 
mg/ml. H-Pt compound showed 40% cytotoxicity at 0,001 ug/ml, in comparison to control 
compound (H-Ligand) and control cell line (F2408) at 24 h. Unlike Cl-Pt, Cl-ligand showed a 
dose-dependent cytotoxic effects on 5RP7 cancer cell lines. 
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