
INTRODUCTION

Cupper complexes of bis
(thiosemicarbazones) have been investigated for
use as anti-cancer chemotherapeutic agents1,2 and
as superoxide dismutase-like radical scavengers3.
It is however, their use as delivery agents for
radioactive copper in new copper based
radiopharmaceuticals and the hypoxic selectivity of
certain copper bis (thiosemicarbazonato) complexes
that has created much recent interest4-10. Hypoxia
(Low oxygen concentrations) is often associated
with tumours and heart disease and can effect the
out come of anti-cancer treatments. This means it
is of great clinical utility to develop systems that
allow the “non-invasive” imaging of hypoxia
with a suitable radiopharmaceutical11. Copper
radionuclides are of considerable interest in the
development of new radiopharmaceuticals as they
include isotopes that have both PET imaging and
therapeutic potential12.
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ABSTRACT

2-Mercapto-3-phenyl-4-quinazolinone complexes of copper is synthesized characterized on
the basis of chemical properties, elemental data, magnetic susceptibility and characteristic absorption
band in IR and ultra-violet absorption frequencies. The structure of complex underline the ability of Cu
(I) centre to exist in distorted tetrahedral environment. The binding mode of the ligand is usual and it
coordinates monddently through Sulphur. Electrochemical measurement shows that copper complexes
undergo a reversible one electron oxidation-reduction reaction at biologically accessible potential.
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The cell uptake and retention
characteristics of copper bis (thiosemicarbazonato)
complexes have already been studies and it was
found that radioactive copper complexes [Cu64 (L)

x] shows rapid uptake and washout in normal tissues
but it selectively trapped in hypoxic heart and tumour
tissue. It is therefore referred as ‘hypoxia selective’.
In normal oxic cells Cu (I) complex is rapidly oxidized
to neutral Cu (II) complex, which is quickly washed
out of the cell.

In this paper, we wish to describe the
preparation of 2-Mercapto-3-phenyl-4-
quinazolinone complexes of copper and it’s
structural characterization on the basis of elemental
and thermal analysis, infrared and electronic
spectral studies, conductivity and magnetic
susceptibility measurements.
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MATERIAL AND METHODS

The ligand 2-mercapto-3-phenyl-4-
quinazolinone was synthesized by literature
method.13-14It was re-crystallized from ethanolic
solution and characterized by sharp melting point
and elemental analysis. Sulphur, phosphorus and
chlorine were estimated gravimetr ically as
BaSO4, ammonium phosphomolybdate and
AgCl respectively15 while Copper was estimated
as [Cu(en)2][HgI4]. Infra-red spectra of the complex
in pressed KBr pellets were obtained in the NaCl
region with a Perkin-Elmer double beam
spectrophotometer Model-13. In KBr region the
spectra were obtained on a Perkin-Elmer Model-12
C, while IR spectra of other complexes were
measured on a Bruker instrument IFS-88
(Nujolmulls, CsI discs for the range 4000-500 cm-
1, polyethylene discs for the range 500-100 cm-1).
Ultra-violet absorption spectra were obtained with
a Unicam Spectrophotometer Model SP-700 and
magnetic susceptibility measurements were made
by the Gouy method at room temperature. The
tentative structure were discussed on the basis of
chemical properties, magnetic susceptibility, IR and
U.V-visible spectroscopy.

EXPERIMENTAL

Preparation of [CuCl(MPQH)3].THF
This complex of Cu (I) with title ligand

(MPQH) was prepared by substitution of the ligand
(MPQH) to an intermediate complex [CuCl(APh

3)3].
THF with replacement of PPh3 or AsPh3 (A=P or
As) with replacement of PPh3 or AsPh3. It was filtered
and added solution of ligand (MPQH) in THF (25
ml. 3 mmol) drop wise, with constant stirring. The
resultant mixture was then refluxed for another 30
minutes. It was again filtered and added ethanol to
obtain colourless crystals of complex.

All the preparative operations were
performed under argon. Purification and drying of
solvent was done using standard methods16.

RESULTS AND DISCUSSION

The micro analytical data as well as sulphur
and metal analyses of complexes are in good
agreement with stoichiometry. On comparing

the stoichiometries of these complexes with
similar types of known complexes of Cu(I) with
triphenylphosphane, such as [CuCl(PPh3)3],17-18
it appears that in this complex the ligand acting as
mono dentate ligand. But the mode of linkage in
these complexes was determined on the basis of
infrared spectral studies.

Infrared Spectra
Infrared spectrum of the l igand ‘2-

mercapto-3-phenyl-4-quianzolinone’ in solid state
displays ν(N-H) at 3250cm-1 but shows no
absorption at 2500cm-1 indicating that in the solid
state the ligand exist as thione and not as thiol
toutomer. The relatively low frequency of ν(N-H)
vibration is probably due to hydrogen bonding
between >N-H and >C=S group19 . Compounds
containing thioamide group have been studied by
several workers and it has been suggested that all
such complexes give rise to four thioamide bands
in their infrared spectra20-21. They are all mixed
bands appear around 1540  cm-1 (band-I), 1345cm-

1 (band-II) 980,1000 (band-III) and 770cm-1 (band-
IV) and these have contribution from ν (N-H)+ ν
(C-H), ν(C=S)+ ν (C-H)+ ν (C=N), ν (C-N)+ ν (C-
S) and ν (C=S) respectively. Positions and
intensities of these bands shift after complexation.
These shifts give us clue to know the mode of
bonding.

The ν(N-H) band of the ligand at about
3250 cm-1 in the IR spectra of these complexes
indicates that ligand is present as neutral species
(MPQH) and as the wave number of the ν(N-H)
absorption band dose not decrease in these
complexes therefore coordination through imino
nitrogen is ruled out. Furthermore the thioamide
bond I of the ligand remains almost stationary or
show very little (±5) blue shift. It indicates the
coordination in these complexes occurs through
sulphur only, because it has been found that
coordination through nitrogen results in blue shift
of about 10-30 cm-1 in band-I. Similar ly the
intensity of thioamide band-II, and III, decreases
and are shifted to lower wave number. The red-
shift of about 50-60 cm-1 in band IV also observed.
This major red shift in thioamide band- IV also
indicates that ligand coordinates to Cu(I) ion only
through sulphur,
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Electronic Spectra and Magnetic Properties
The magnetic susceptibilities of the

complexes determined with the help of a Gouy
balance at room temperature Mercury tetra
thiocyanato cobalt (II) was used as magnetic
susceptibility standard and the magnetic corrections
were estimated by the method outlined by Figgis
and Lewis22. Complex   of Cu(I) is found
diamagnetic. The diamagnetism of this complex is
in accordance to it’s preferred geometry.

The electronic spectrum of complex is
taken in DMF. The region from 1000-500 nm was
found transparent and thus no band appears. Since
Cu (I) is d10 system there is no absorption band
due to d-d transition. However the electronic spectra
of the ligand (MPQH) taken in DMF exhibits strong
peak at 33900 cm-1 and a weak shoulder at 38200
cm-1 which were assigned to π→π* intraligand (IL)
transition23. Another very weak band also observed
at lower energy at 26300 cm-1. This band is
assigned as η→π*  transition.

The spectrum of complex,
[CuCl(MPQH)3].THF exhibit intense band around
22400 cm-1 (395nm) and two medium bands
between 37000-32000 cm-1. The band around
22400 cm-1 is assigned as charge-transfer band
(CT) due to their high intensity while two weak bands
are assigned as intra-ligand (IL) bands. It provide

an evidence of presence of ligand in distorted
tetrahedral environment.

Conductivity measurements:
All the complexes show the residual

conductance value 9-14 Ω-1 cm² mol-1 in solvent
DMF. These low value indicates that the complexes
behaves as non-electrolytic.24

Description of structure
On the basis of elemental analyses,

infrared and electronic spectral studies, magnetic
moments, thermal analysis and conductivity
measurement, following tentative structures of
complexes were proposed (Fig. 1).

Fig. 1.
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