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Studies on Platinum(II) and Palladium(II) Complexes of some
Substituted Pyrazole-5-ones, Pyrazoles, Arylhydroxy
Pyrazoles and Pyrano Pyrazoles

TALAL A K. AL-ALLAF* and REDHA L.H. AL-BAYATI
Department of Chemistry
College of Science, University of Mosul, Mosul, Irag

The coordination behaviour of several pyrazole-S-ones and
pyrazoles derivatives with platinum(ll) and palladium(II) metals
have been reported by the isolation and characterization of the
resulting complexes: These complexes possess a square planer
structures (cis-form) as revealed from IR and NMR spectral data.
The ligands were coordinated mainly through the N—N linkage of
the pyrazole ring.

INTRODUCTION

Many substituted pyrazole-5-ones, pyrazoles and their analogues have
recieved a special attention, because of their metal binding properties at various
positions'“'o. On the other hand, metal complexes of pyrazole-based ligands are
known to play a significant role in many biological processes including anti-
bacterial and antitumour activities''™'*

As a continuation of our previous work in this field'> ', we are presenting
herein two types of potential reactions. First, the reaction of nine different
pyrazole-5-ones, pyrazoles with the complex cis-[Pt(DMSQ),Cl,]. Second, the
reaction of 3-methyl pyrazole-5-one, arylhydroxy pyrazoles, and 1H,4H-
pyrano[2,3-c]pyrazole-4-one with the complex trans-[Pd(DMSO),Cl,], in an
attempt to obtain - cis-complexes analogues to so-called cisplatin, - i.e.,
cis-[Pt(NH;),Cl,], that might have biological activity.

EXPERIMENTAL

Melting points of the synthesized complexes were determined with a Kofler
hot-stage apparatus and are uncorrected. 'H NMR spectra of choosen comiplexes
were taken on a Bruker WH90 DS spectrometer equnpped with ASPECT 2000,
32K Computer, operating at 22.63 MHz. IR spectra for Nujol mulls were obtained
on an SP 2000 spectrometer at a range between 4000-200 cm™. Elemental
analysis were carried out on CHN Analyzer type 1106 (Carlo Erba).

*Present address: The Arab Pharmaceutical Manufecturing, Sult P.O. Box-42, Jordan.
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Preparation of the starting meaterials:

1. Pyrazole-5-ones, pyrazoles, arylhydroxy pyrazoles and pyrano pyrazole
were prepared according to the reported procedurs'’

2. The cis-dichlorobis " (dimethyl  sulphoxide) platinum(Il); - cis-
PYDMSO0),Cl;] and the analogues palladium complex, i.e., trans-
[Pd(DMSO),Cl,] were prepared and characterized as described in the
literature?.

Preparation of the complexes:

The platinum(Il) and palladium(II) complexes of pyrazole derivatives were
prepared according to previous procedure'$, which is as follows:

solve:
(M(DMSO),Cl,] +L ———1) [MLCl,] + 2DMSO
M = Pt, cis-; Pd, trans, L = pyrazole ligands .

An equimolar quantities of the complex [M(DMSO),Cl,] and the ligand
(pyrazoles) were mixed together in ethanol or chloroform under nitrogen atmos-
phere at ambient temperature. The reaction mixture was stirred for several hrs,
and in the mean time, the suspension turned clear coloured solution. Slow
evaporation of some of the solvent leaves the crystalline product. The crystals
were washed several times with hexane and dried in vacuuo for several hrs. The
yield is almost quantitative.

RESULTS AND DISCUSSION

In the present work, the series of platinum(Il) complexes of the ligands (Ia, b,
c; Ia, b; ¢, d, e; IH) and palladium(II) complexes of the ligands (Ia, IV; Va, b)
(Scheme 1) were prepared- from the direct raction -between the complexes
cis-[P(DMSO0),Cl,] or trans-[Pt(DMSO0),Cl,] and the corresponding pyrazole
analogues ligands (I-V). All of these complexes were isolated as coloured solids
and are soluble in various solvents, e.g., DMSO and DMFE.

The synthesized platinum and palladium complexes were characterized and
their structures were assigned on the basis of CHN elemental analyses, IR and
NMR spectroscopy. The elemental analysis of most of the complexes obtained
were satisfactory. The physical properties of the complexes are listed in Table-1.
Their IR spectral data showed characteristic bands for the stretching frequencies,
e.g., M—Cl and M—N bonds. A double bands at ca. 315 and 350 cm™' are due
to V(M—CI)'® and assigned as cis-platinum and cis-palladium (since the trans-
isomer gives only single band). Other double bands at ca. 450 and 585 cm™' are
attributed to the v(M—N) for these complexes, i.e., a three member ring chelating
complexes vid both nitrogen atoms of the pyrazole unit were obtained. It is quite
often for the pyrazole units to behave as a bidentate ligands via its both
nitrogens'”, with one exception for the ligands (Ic), in which platinum could well

_be coordinated via nitrogen and oxygen atoms of this unit. Other IR stretching
frequencnes, such as N—H, C=N, C=C and C==0 also observed in the spectra
'(Table l) v(N—H) and V(N——OH) in complexes containing these two funcuonal
groups were overlapped to. give one broad band between 3500-3000 cm ™.
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In order to obtain some additional information about the complexes obtained,
we investigated the '"H NMR spectral data of some of these complexes, e.g.,
(ITo-d; IM; IV; Va, b) (Table-2). The 'H NMR spectral data for complexes (IIb, c)
gave signals of chemicals shifts between 5.2-5.4 ppm, integrate to one proton
(H-4). This confirms that enol form of pyrazole-5-ones is more predominant than
keto form in these complexes%.

R2 R3 R2 R3

N/ 0 «
NS

/

N N
R R1
TABLE-2
'H NMR SPECTRAL DATA* FOR SOME OF THE P(1l) AND Pd(1l) COMPLEXES
Ligand (L) M 'H NMR-data
n p Pt 58224,s,3H,C3—CHs; 8542, s, IH, H-4
& Pt 82.26,s,3H,C3—CH3; 85.2, s, IH, H-4
& Pt 88.15-9.0,m, SH, Ph, 84.4, s, 2H —CHy; 83.12, s, 3H, CH3
ur Pt §7.24-7.7,m, SH, Ph; 83.5, s, 2H, —CHy; 82.7. 5, 3H, CH3
vy Pd  825,s,3H, C3—CHs; 85.76, s, IH, H-5; 82.32, s, 3H, C6—CH3
vV o Pd 8139, s, 6H, C5—CHj; 82.64, s, 2H, H-4; 8382, s, 3H, C4—OCH3;

83.86, s, 3H, C6’—OCH3; 86.1, d, 1H, H-5"; 86.22, d, 1H, H-3’;
87.4-7.92, m, 5H, 1-Ph
v Pd 81.32, s, 6H, C5—CHj3; 82.55, s, 2H, H-4; 82.06, s, 3H, C3’—CH3s;
82.06, s, 3H, C4'—CHs; 87.62, d, 1H. H-5, 86.76, d, 1H, H-6
*Downfield from internal TMS, using:
(x) CDCl,, (y) DMSO-dg as solvents
Abbreviations: s, singlet, d, doublet; m, multiplet signals.

The 'H NMR spectral data of other complexes confirmed the proposed
structures (Scheme 1).

As a conclusion, pyrazole analogues ligands coordinate with platinum and
palladium metals via both nitrogen atoms to give complexes analogues to
so-called cis-platin; cis-[Pt(NH;),Cl,] of a known biological activity as an
antitumour agent. Our present complexes might have biological activity, since we
have already shown their similar platinum and palladium complexes derived from
some P-carboline alkaloids have a good activity aganist some tumour cells and
virsuses®’. Further investigations are in progress at our laboratories.
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