
INTRODUCTION

Schiff bases have the ability to act as
coordinating ligands and the polynuclear
complexes derived from Schiff bases find variety of
applications in analytical and biological     systems1-

12. Schiff base complexes of transition metals are of
great interest and have extensively been studied
over past few decades13-16. Keeping in view the
importance of Schiff base complexes of transition
metal and in continuation of earlier work17-31 on
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ABSTRACT

In the present paper, a series of complex of the type [MLX2] where M = Co(II), Ni(II) and
Cu(II), L = 6-methyl-2-phenyl-4H-chromen 4-thisemicarbazone (MPCT) have been synthesized.
Their structure were confirmed by means of IR, electronic spectra, elemental analysis and molar
conductance, coupled with magnetic susceptibility measurements. All the compounds were
assayed for antibacterial activities against one gram positive bacterial strain Bacillus subtilis and
one gram negative bacterial strain Eschericpia coli, using disc diffusion technique. It was observed
on comparison with reference to antibiotic and fungicides. The complexes were found to be more
effective than ligands.

Key word: MPCT/ Cobalt(II)/ Nickel(II)/ Copper(II)/ Complexes.

Schiff base coordination compounds, the present
work was undertaken to study the complexes of
Co(II), Ni(II) and Cu(II) ions with bioactive ligands.
In the present paper, we report a series of new Co(II),
Ni(II) and Cu(II) complexes of Schiff base 6-methyl-
2-phenyl-4H-chromen-4-thiosemicarbazone. The
complexes have general molecular formula [MLX2];
where M = Co(II), Ni(II) and Cu(II); L = 6-methyl-2-
phenyl-4H-chromen-4-thiosemicarbazone (MPCT)
and X = Cl-,  Br-, I- and NO3

-.
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EXPERIMENTAL

All the reagents and solvents were of
analytical grade and were obtained from BDH and
used as received.

Physical measurements
Analytical data were collected on Perkin

Elmer-2400 CHNS/O elemental analyzer. Melting
point were taken in open capillary tube and are
uncorrected. IR spectra (KBr discs, 4000-200 cm-1)
were recorded using Perkin-Elmer-577
spectrophotometer. The molar conductance
measurements were carried out at room
temperature on Systronics conductivity meter model
303 using DMF as a solvent. The electronic spectra
were recorded on Cary 2390 spectrophotometer in
the 10000-25000 cm-1 and magnetic susceptibility
of the samples were made on a Gouy balance using
Hg[Co(NCS)4] as a calibrant.

Preparation of the ligand
The hot ethanolic solution (20 ml) of 6-

methyl-2-phenyl-4H-chromen-4 one and hot
ethanolic solution of semicarbazide hydrochloride
dissolved in sodium acetate was mixed slowly with
constant stirring. This mixture was refluxed (80-90oC)
for 3-4 h. On cooling, colourless precipitate was
formed, which was filtered, washed and dried under
vacuum over phosphorus pentaoxide, yield 62%,
m.p 180±1oC.

Preparation of the complexes
Hot ethanolic (20 ml) solution of ligand

(3.09 g, 0.01 mol) and hot ethanolic solution of
corresponding metal salt (0.005 mol) were mixed
together with constant stirring. The mixture was
refluxed for 2-3 h at 70-90oC. On cooling coloured
complex was precipitated out. It was filtered, washed
with cold ethanol and dried under vacuum over
phosphorus pentaoxide; Yield-58%.

RESULTS AND DISCUSSION

I.R. spectra
The I.R. spectrum of the ligand MPCT

exhibit strong and broad band at 3160 cm-1 which is
assigned32-34 to νN–H. In the spectra of the complexes,
this band is unaffected which indicates non
participation of either primary amino or secondary

amino group in the coordination. IR spectrum of the
ligand MPCT exhibits a strong and medium band at
1475 cm-1 assignable31-35 to νC=N. In the spectra of
the complexes this band shows red shift with
slightly reduced intensity. The shift of the band and
change in intensity proposes coordination of the
azomethine N with metal ion. The infrared  spectrum
of the ligand shows a strong and broad band at 800
cm-1 assigned32,33,37 to νC=S. In the spectra of the
complexes this band also shows red shift indicating
coordination takes place through thione S atom of
thiosemicarbazone moiety.

The conclusive evidence of bonding of
ligand to metal ion through oxygen atom of either
nitrate or perchlorate ion, N atom of azomethane
group and thione S of thiosemicarbazone moiety is
supported by the appearance of bands31,33,37 due
to, νM-O at 500-510 cm-1, νM-S at 390-405 cm-1, νM-N at
435-450 cm-1 respectively. The evidence of metal-
halogen linkage is supported by the low molar
conductance values37 of the complexes in the range
2.3-6.7 ohm-1 cm2 mol-1 and appearance of a band
in the region 315-275 cm-1 which assigned31,32,35 to
νM-X.

Nitrate complexes show characteristic
medium intensity bands at 1300 and 1140 cm-1 with
a separation of 140 cm 1 due to monodentate
coordinated nitrate39 group.

On the basis of above discussion on IR
spectral data, it is proposed that the ligand MPCT
acts in a neutral bidentate manner. The remaining
coordination positions of metal ions are satisfied by
negative ions, such as Cl-, Br-, I- or NO3

-.

Biocidal study
Schiff base MPCT and their metal

complexes have been evaluated for their
antimicrobial activity against E. coli and B. subtilis
by disc diffusion method43 at concentrations 50 and
25 mg ml-1 using streptomycin as control. On
comparison with reference to antibiotic, the
complexes were found to be more effective than
free ligand. Further, it is also observed that the order
of activity for complexes are: Cu(II)>Ni(II)>Co(II) and
also nitrate complexes have effective biocidal effect
than metal-halide complexes which is supported
by literature44-46.
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Table 2:  Salient features of IR spectral bands of ligand MPCT and its metal complexes

Compounds νννννN–H νννννC = N νννννC = S νννννM – O νννννM – N νννννM – S νννννM – X

MPCT 3160 s,b 1475 s,m 800 s,b
[Co(MPCT)2Cl2] 3160 s,b 1455 s,m 770 s,s 410 m 395 m 305 m
[Co(MPCT)2Br2] 3160 s,b 1450 s,m 765 s,s 430 m 390 m 250 m
[Co(MPCT)2I2] 3160 s,b 1445 s,m 770 s,s 415 m 405 m 270 m
[Co(MPCT)2(NO3)2] 3160 s,b 1445 s,m 770 s,s 505 m 450 m 405 m
[Ni(MPCT)2Cl2] 3160 s,b 1440 s,m 775 s,s 445 m 400 m 325 m
[Ni(MPCT)2Br2] 3160 s,b 1440 s,m 765 s,s 435 m 395 m 295 m
[Ni(MPCT)2I2] 3160 s,b 1440 s,m 770 s,s 445 m 405 m 275 m
[Ni(MPCT)2(NO3)2] 3160 s,b 1445 s,m 765 s,s 510 m 440 m 390 m
[Cu(MPCT)2Cl2] 3160 s,b 1440 s,m 765 s,s 445 m 395 m 315 m
[Cu(MPCT)2Br2] 3160 s,b 1445 s,m 770 s,s 440 m 395 m 285 m
[Cu(MPCT)2(NO3)2] 3160 s,b 1445 s,m 770 s,s 500 445 m 390 m

m = medium,   s = strong,   b = broad

Fig. 1: [M(MPCT)X2]

M = Co(II) and Ni(II); X = Cl-,  Br-, I- and NO3
-; M = Cu(II); X = Cl-,  Br-, and NO3

-; R = CH3 ;  R’ = Phenyl

Electronic spectra and magnetic susceptibility
of the complexes

The electronic38 spectral and magnetic39,40

susceptibility values tentatively proposes octahedral
geometry of Co(II), Ni(II) and Cu(II) complexes.
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