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ABSTRACT

New In(III), Re(III), Re(V), Pd(II) and Rh(III) Complexes of
Toluene-3,4-Dithiol with 2:1 ligand : metal ratio have been
prepared and characterized in the solid state. Microanalytical
data of the investigated complexes correspond to the general
formula [M(TDT)x (H2O)m] where M refers to the metal ion,
x, m are the numbers of the coordinated TDT¼ and H2O
respectively. The solid complexes have been characterized
using conventional chemical and physical methods of
analysis.
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INTRODUCTION

Coordination compounds of transition metal complexes have a wide
applications in life science and technology. A number of chelate compounds
of In111 and Re186 are characterized as diagnostic and therapeutic agents in
nuclear medicine1,2. New ligand systems are being extensively used to syn-
thesize complexes of In111 and Re186 of potential use as radiophar-
maceuticals3,4. The preparation of these radiopharmaceuticals in cold
reactions using inactive In and Re metal ions are necessary to deduce their
chemical structures before being applicable in biosystems. In recent years it
has became apparent that same metal ions including Rh and Pd have serious
biological consequences for humans and therefore metal chelators are im-
portant for their bio extraction5.

The present work deals with preparation of new In(III), Re(III),
Re(V), Pd(II) and Rh(III) complexes containing toluene 3,4 dithiol as ligand
with 2:1 ligand:metal ratio and characterization of the investigated com-
plexes using conventional physical and chemical methods of analysis. No
previous work concerning synthesis of these complexes has been described
before in chemical literature.

EXPERIMENTAL

Abbreviation H2TDT¼Toluene-3,4-dithiol

All chemical used were of analytical grade. IR spectra were recorded in
KBr pellets on a Perkin Elmer spectrophotometer model 599-B. UV-Vis.
Spectra in 10�3M ethanolic solution were record on A CECIL 599 spec-
trophotometer usinig 1 cm matched silica cells1. 1H NMR were measured in
DMSO on a Jeol Fx 100 FT- NMR. Elemental analysis were carried out on
Perkin Elmer 2400 CHNSO elemental analyzer.

Synthesis of the Solid Chelates

The following general procedure has been adopted for the pre-
paration of metal chelates. The required amount of ligand was dis-
solved in the least amount of ethanol and treated with the approprite
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amount of the solution of In2(SO4)3.H2O, ReCl3, ReCl5, PdCl2, and
RhCl3 in the molar ratio ligand:metal (2:1). The reaction mixture was
stirred for 60 min and was then rotary evaporated to small volume and
left to cool where by the solid chelates separated. The deposited solids
were filtered off, washed with diethylether and dried in vacuo over
P2O5. Syntheses were carried out in an nitrogen atmosphere. For Re
(V) complex the preparation was preformed in air. Microanalytical data
of the prepared chelates together with their color, decomposition
temperature are listed in Table 1.

RESULTS AND DISCUSSION

Toluene-3,4-dithiol (H2TDT) has the following structure:

The solid complexes of In(III), Re(III), Re(V), Pd(II) and Rh(III) with
H2TDT were characterized using conventional physical and chemical
methods of analysis. The microanalytical data are tabulated in Table 1.
The analytical data are consistent with the general formulation
[M(TDT)x(H2O)m]

n�x where M¼ In(III), Re(III), Re(V), Pd(II) and
Rh(III), x is the number of coordinated TDT¼ , m number of coordinated
water, n is the oxidation state of metal ion investigated. For Re(V) the
chemical formula is ReO(TDT)2H2O.

Infrared Spectra

Relevant IR bands which provide structural evidence for the mode of
attachment of the ligand to the metal ions are reported in Table 2. The
strong band appearing at 2535 cm�1 in the spectrum of the free ligand can be
assigned to the S-H stretching vibration. This band disappeared in the
spectra of the investigated complexes, a behavior that is convincing evidence
for coordination of the metal ion investigated with H2TDT ligand via sulfur
atoms. The band due to M-S stretching vibration was observed at
(4407460 cm�1). In some of the investigated complexes a sharp and spilt
band at higher frequencies (340073430 cm�1) was appeared. Which is as-
cribed to the presence of coordinated water molecules in the complexes. For
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ReO(TDT)H2O a strong band at 1080 cm�1 appeared due to the n(Re¼O)
vibration6.

Electronic Spectra

The electronic spectra of complexes solutions in ethanol were recorded
at ambient temperature. The l max and x values of absorption bands ob-
served are listed in Table 2. The investigated complexes exhibit a metal
central ion band around (420 nm) giving rise to their yellow color and some
ligand bands in the visible region.

The results of both infrared and electronic spectra of the investigated
complexes were confirmed by 1HNMR data (see Table 2) which confirm
that two TDT¼ anions were involved in the compellation reactions and
H2TDT in this investigation act as bidenate SS donor.

On the basis of the foregoing discussion the proposed structures of
metal complexes can be formulated as follows in Fig. 1.

Further studies concerning the applications of these complexes in
biosystems are in progress in our laboratories.

Figure 1. Proposed structures of metal complexes formulated based on experi-
mental data. Note: M ¼ In(III), Re(III), Rh(III).
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