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Abstract

Four platinum(IV) complexes, trans,trans-dichlorobis(N,N-dimethylglycinato)platinum(IV), trans,trans-[Pt(dmgly),Cl,] (1) and
trans,trans-dibromobis(N, N-dimethylglycinato)platinum(IV), trans,trans-[Pt(dmgly),Br,] (2), as well as, trans,trans-dichlorobis(N-
methylglycinato)platinum(IV), trans,trans-[Pt(sar),Cl,] (3) and trans,trans-dibromobis(N-methylglycinato)platinum(IV), trans,-
trans-[Pt(sar),Br,] (4) (with configuration index for all complexes OC-6-14), were synthesized and characterized by elemental
analysis, infrared and "H NMR spectroscopy. In the aim to assess the selectivity in the antitumor action of these complexes,
the antiproliferative action of these compounds was determined to human adenocarcinoma HelLa cells; to human myelogenous
leukemia K562 cells and to normal immunocompetent cells; i.e., on human PBMC. The details of the crystal structure synthesized
trans,trans-[Pt(sar),Br,] complex were also reported here. In the crystal structure of trans,trans-[Pt(sar),Br,], the Pt(IV) ion had
a deformed octahedral coordination with both N-methylglycinates and bromides bonded trans to one another and with the N-
Pt-Br bond angles of 84.1(4) and 95.9(4)°. The trans,trans-[Pt(sar),Br,] complex molecules form 2D-layers with multiple N-H- - -O
and C-H---O hydrogen bonds.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction for new platinum complexes has arisen, and several new

derivatives have been synthesized and tested against var-

The observation that neutral platinum coordination
compounds inhibit division and cell growth has generated
much interest in the potential value of inorganic drugs in
the field of cancer chemotherapy [1-6]. Cisplatin has been
shown to have potent antitumor activity and is nowadays
routinely employed in the treatment of several cancers
[7,8]. However, because of its severe side-effect a need
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ious tumor model systems, with the hope of discovering
new drugs with improved properties [5]. In the most suc-
cessful second-generation cisplatin analogs (i.e., carbo-
platin), the chloride ligands have been replaced by a
carboxylate. Therefore, there has been an increasing
interest in platinum(IV) complexes with biologically
important ligands, such as aminocarboxylate ligands [9],
because of recent development of new Pt(IV)-containing
anti-cancer drugs and the evidence that they may react
with the DNA without being reduced to Pt(I) [1,2].


mailto:goran@chem.bg.ac.yu

2240 T.J. Sabo et al. | Inorganica Chimica Acta 358 (2005) 2239-2245

This paper reports on the synthesis of novel plati-
num(IV) complexes with N-methyl derivate of glycine
and halogeno ligands by simple ligand exchange reac-
tions with K5[PtXg], (where X is a C1™ or Br™), as start-
ing materials, in the presence of lithium hydroxide.

2. Experimental
2.1. Starting materials and physical methods

Potassium  hexachloroplatinate(IV),  potassium
hexabromoplatinate(IV), N,N-dimethylglycine (dmgly)
and N-methylglycine (sar) were obtained by Merck
and used without further purification.

For infrared spectra, a Perkin—Elmer FTIR 31725-X
spectrophotometer and KBr pellet technique were em-
ployed. '"H NMR spectra were recorded on a Varian
Gemini-200 NMR spectrometer using TMS in DMSO
as internal reference. Elemental analyses were done on
a Vario III CHNOS Elemental Analyzer, Elemental
Analysensysteme GmbH.

2.2. Preparation of platinum complexes

2.2.1. Preparation of trans, trans-dichlorobis( N, N-
dimethylglycinato)platinum(1V), trans,trans-
[Pt(dmgly)>CL] (1)

K,[PtClg] (0.129 g, 0.266 mmol) was dissolved in
10.0 cm® water on a steam bath and N,N-dimethylgly-
cine (0.071 g, 0.798 mmol) was added. The mixture
was stirred for 12h and during this period 10.0 cm?
LiOH (0.019 g, 0.795 mmol) was introduced. The com-
plex 1, as an orange precipitate, was separated by filtra-
tion, washed with water and air-dried. Yield: 0.076 g
(61%). Anal. Calc. for 1 trans,trans-[Pt(dmgly),Cl,]=
CsH;cCILN,O4Pt (Mr =470.1): C, 20.43; H, 3.40; N,
5.96. Found: C, 20.70; H, 3.44; N, 5.96%. '"H NMR: ¢
(ppm, DMSO-d¢) 3.4-4.4 (q, CH,), 2.8 and 2.9 (s, CHj;).

2.2.2. Preparation of trans, trans-dibromobis( N, N-
dimethylglycinato ) platinum(1V), trans,trans-
[Pt(dmgly)>Br:] (2)

The complex 2 was prepared as described for complex
1, using K,[PtBrg] (0.200 g, 0.266 mmol) instead of
K,[PtClg]. Yield: 0.087 g (59%). Anal. Calc. for 2 trans,
trans—[Pt(dmgly)zBrz]chH16Br2N204Pt (Mr = 55890)
C, 17.18; H, 2.86; N, 5.01. Found: C, 17.23; H, 3.01;
N, 5.10%. '"H NMR: § (ppm, DMSO-d¢) 3.4-4.4 (q,
CH,), 2.7 and 2.8 (s, CH3).

2.2.3. Preparation of trans,trans-dichlorobis( N-
methylglycinato )platinum(1V), trans,trans-
[Pi(sar)>Cl] (3)

K,[PtClg] (0.129 g; 0.266 mmol) was dissolved in
10.0cm > water on a steam bath and sarcosine

(0.071 g, 0.798 mmol) was added. The mixture was stir-
red for 12h and during this period 10.0 cm > LiOH
(0.019 g, 0.795 mmol) was introduced. The complex 3,
as an orange precipitate, was separated by filtration,
washed with water and air-dried. Yield: 0.085 g (60%).
Anal. Calc. for 3 trans,trans-[Pt(sar),Cl,]=CsH,Cl,.
N,O4Pt (Mr=442.08): C, 16.29; H, 2.71; N, 6.33.
Found: C, 16.37; H, 2.70; N, 6.40%. 'H NMR: §
(ppm, DMSO-d¢) 3.7-4.2 (q, CH,), 2.8 and 2.9 (s, CH3;).

2.2.4. Preparation of trans, trans-dibromobis( N-
methylglycinato )platinum(1V), trans, trans-
[Pt(sar):Brs] (4)

The complex 4 was prepared as described for complex
3, using K,[PtBrg] (0.200 g, 0.266 mmol) instead of
K,[PtClg]. Yield: 0.065 g (56%). Anal. Calc. for 4 trans,
trans-[Pt(sar)zBr2]=C6H12Br2N204Pt (M}’ = 53090) C,
13.56; H, 2.26; N, 5.27. Found: C, 13.85; H, 2.48; N,
5.26%. 'H NMR: & (ppm, DMSO-ds) 3.7-4.2 (q,
CH,), 2.7 and 2.9 (s, CHj).

2.3. In vitro cytotoxicity studies

Stock solutions of investigated platinum complexes
were made in dimethyl sulfoxide (DMSO) at concentra-
tion of 10 mM, or 20 mM, filtered through Millipore fil-
ter, 0.22 pm, before use, or were resuspended in nutrient
medium to homogenous suspension, in concentration of
600 uM, and diluted by nutrient medium to various
working concentrations. Nutrient medium was RPMI
1640 medium, without phenol red, supplemented with
L-glutamine (3 mM), streptomycin (100 pg/ml), and pen-
icillin (100 IU/ml), 10% heat inactivated (56 °C) fetal bo-
vine serum (FBS) and 25 mM Hepes, and was adjusted
to pH 7.2 by bicarbonate solution. MTT, 3-(4,5-dimeth-
ylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide, was
dissolved (5 mg/ml) in phosphate buffer saline, pH 7.2,
and filtered through Millipore filter, 0.22 um, before
use. All reagents were Sigma products.

2.3.1. Cell culture

Human cervix adenocarcinoma HeLa cells were cul-
tured as monolayers in the nutrient medium, while hu-
man myelogenous leukemia K562 cells, were

maintained as suspension culture. The cells were grown
at 37 °C in 5% CO, and humidified air atmosphere.

2.3.2. Treatment of cell lines

HeLa cells were seeded (2000 cells per well) into 96-
well microtiter plates and 20 h later, after the cell adher-
ence, five different concentrations of investigated com-
pounds (from 12.5 to 200 uM) were added to the
wells. Only nutrient medium was added to the cells in
the control wells. Investigated compounds were added
to suspension of leukemia K562 cells (3000 cells per
well) 2 h after the cell seeding, in the same final concen-
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