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ABSTRACT

A Schiff base derived from 1-propyl 2-6-diphenyl piperidone thiosemicarbazone (PDPT) and
its Co(ll), Ni(Il) and Cu(ll) transition metal complexes were synthesized. Structure of the ligand and
its complexes were derived on the basis of various physicochemical techniques such as molar
mass, elemental analyses, Infrared spectra, electronic spectra, magnetic susceptibility and molar
conductivity. On the basis of these observations, it has been observed that the ligand PDPT,
coordinate to the metal ion in a bidentate fashion through the nitrogen and sulphur atom of
thiosemicarbazone moiety. The remaining co-ordination centres are satisfied by anions such as CI-
, Br, and I. Electronic spectra and magnetic susceptibility measurements reveal octahedral geometry
for the Co(ll) and Ni(ll) ions where distorted octahedral geometry for Cu(ll) complexes. The
complexes were found to be non-electrolytic in nature on the basis of low value of molar conductance.
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INTRODUCTION

Schiff base ligand containing nitrogen and
sulphur show broad biological activity' due its
different ways in which they are bonded to metal
ions. The Schiff base ligands are vital tool for the
chemist as there are several biocidal and industrial
applications. Metal complexes of nitrogen and
sulphur containing ligand have attracted
considerable attraction because nitrogen and
sulphur play key role in many metallic bio-

molecules. Schiff bases show different biological
applications such as, anti-fungal, anti-bacterial and
anti-tumour activities. In recent year Schiff base
ligands and their metal complexes have attracted
greater interest in medicinal bio-organic and
pharmaceutical field. Keeping the above facts in
mind ant in continuation of our recent'-'s work in
this field we report here the synthesis and
characterization of Co(ll), Ni(ll) and Cu(ll)
complexes with ligand 1-propyl 2- 6- diphenyl
piperidone thiosemicarbazone.
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EXPERIMENTAL

All the chemicals used were of analytical
grade. Metal contents were determined using
standard method'é. The analytical data, colour, molar
conductivity, magnetic susceptibility, decomposition
temperature and electronic spectral measurements
have been recorded in Table 1. IR spectra of the
ligands and complexes were recorded on Perkin
Elmer model 577 spectrophotometer using KBr disc.
Magnetic susceptibility was carried out by Gouy
method using Hg[Co(NCS),] as calibrant. Electronic
spectra were recorded on cary-2390.
Spectrophotometer using DMF as a solvent. Molar
conductance of the complexes was measured using
Systronic conductivity meter model 303 in DMF.

Synthesis of the Schiff Base

The ligand PDPT was prepared by the
condensation of 1-propyl-2-6-diphenyl pepridone
dissolved in minimum amount of ethanol with semi-
carbazide hydrochloride in 1:1 molar ratio. The
mixture was refluxed on a water bath for 3 and half
hour. The resulting colourless solution was
concentrated to half of its original volume and
allowed to crystallize with ethanol. The crystal
formed were collected after filtration and dried in
oven. Yield 65%; m.p.- 183+1°C.

Preparation of the complexes

Hot ethanolic solution (20ml) of the
corresponding metal halides(0.01mol) were mixed
with a hot ethanolic solution (20ml) of the
ligand(0.02mol). The reaction mixture was refluxed

HN

N/

NH,
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on water bath for 4 hour on cooling, a coloured
compound was precipitated out in each case. The
compound was filtered, washed with cold ethanol
and dried in oven yield-65%.

RESULTS AND DISCUSSION

The interaction of Co(ll), Ni(ll) and Cu(ll)
metal halides with ligand PDPT result in the
formation of complexes have the general
composition [M(PDPT),X Jwhere M= Co(ll), Ni(ll)
and Cu(ll), X= CI, Br, and I.

Infrared spectra

The characteristic IR band (4000-200
cm') for the free ligands when compared to those
of its Co(ll), Ni(ll) and Cu(ll) complexes provide
meaningful information regarding the bonding sites
of the ligand (Table 2). It is established from the
survey of the literature that thiosemicarbazone
ligand may coordinate as bidentate ligand, through
azomethine nitrogen and thione sulphur. The IR
spectra of the ligand exhibit strong and broad band
at 1680 cm™ assignable'” to v__,. This broad band
undergoes red shift after complex formation;
Proposes linkage through azomethine nitrogen. The
next IR spectra of ligand exhibit strong and broad
band at 800cm™ assignable'” to v__. This band is
also shifted to lower frequency region in the
complexes proposes coordination of the thione
sulphur atom to the metal ions. The coordination
through azomethine N and thione sulphur of
thiosemicarbazone moiety is further supported by
the appearance of band in the far IR regions at 420-

NH, NH

Fig. 1: [M(PDPT)X,] M = Co(ll) and Ni(ll); X = CI, Brand I'; M = Cu(ll); X = CI-and Br R =Phenyl
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395 cm™ and 480-455 cm™ assigned'’ to v,,  and
V.. respectively.

The linkage with halogen are indicated
by the appearance of the another band in the far
IR region at 320-260cm™" assignable’ to v,, .. (X=
CI, Br or I'). The coordination with halogen with
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metal ion supported by the low molar conductance
of the complexes of the complexes in the range
9.3-14.9 ohm™ cm? mol-'. The electronic spectral’®
and magnetic Susceptibility’®2° measurements
proposes octahedral geometry for the complexes
which is justified by other physiochemical as well
as infrared spectral data.

Table 2: Salient features of IR spectral bands of ligand PDPT and its complexes

Compounds Veon Ve Vu_s V- Vi - x
PDPT 1680 s,b 800 s,b
[Co(PDPT),CI,] 1665 m,b 765 m,b 480 m 395 m 300 m
[Co(PDPT),Br,] 1655 m,b 765 m,b 475 m 405 m 275 m
[Co(PDPT),L,] 1650 m,b 780 m,b 470 m 410 m 260 m
[Ni(PDPT),CI,] 1650 m,b 770 m,b 475 m 390 m 320 m
[Ni(PDPT),Br,] 1655 m,b 770 m,b 460 m 390 m 290 m
[Ni(PDPT),L,] 1665 m,b 775 m,b 455 m 410 m 270 m
[Cu(PDPT),Cl,] 1600 m,b 770 m,b 455 m 425 m,b 310 m
[Cu(PDPT),Br,] 1650 m,b 775 m,b 460 m,b 420 m 280 m
m = medium, s = strong, b = broad

Molar Conductance CONCLUSION

The observed molr conductance of Co(ll),
Ni(ll) and C(ll) complexes in 10* M DMF solution in
the range 9.3-14.9 W' cm?2 mol'. The molar
conductance values are consistent with non-
electrolytic nature®' for all metal complexes.

Infrared data of the ligand and metal
complexes suggest, N, S and halogen coordination
of the ligand. The analytical data correspond to
[M(PDPT)_X,] and molar conductance in DMF are
consistent with non-electrolytic behavior on the basis
of above physiochemical investigation the proposed
structure is given in Fig. 1.
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