
INTRODUCTION

Coordination compounds play a vital role
in several fields Schiff base plays a central role in
the field of coordination chemistry due to their
biocidal activities including anticancer, antifungal,
herbicidal and antibacterial. The high reactivity
specificity and a number of Schiff bases in industry,
medicine & agriculture are used in catalytic reaction
and as biological models for understanding
biomolecules. Schiff base compounds that are

ORIENTAL JOURNAL OF CHEMISTRY

www.orientjchem.orgEst. 1984

An International Open Free Access, Peer Reviewed Research Journal

ISSN: 0970-020 X
CODEN: OJCHEG

2012, Vol. 28, No. (3):
Pg. 1365-1370

Synthesis and Spectroscopic Studies of Co(II), Ni(II) and
Cu(II) Complexes of Bidentate Schiff Base having

N and Sulphur Containing Donor Site

B. K. RAI¹*, S. N. VIDYARTHI¹, PUJA SINHA¹, KALYAN CHANDRA SINGH²,
SHASHI BHUSHAN SAHI¹ and JAYVIR SHARAN OJHA³

*Department of Chemistry, LNT College, Muzaffarpur, B. R. A. Bihar, Muzaffarpur, India.
1University Department of Chemistry, J. P. University, Chapra, India.

2Sanjay Gandhi Inter College, Nagra, Saran, Inida.
3L.M.V. College, Hafizpur, Saran, India.

*Corresponding author E-mail: binodk_rai@yahoo.co.in

(Received: February 23, 2012; Accepted: April 05, 2012)

ABSTRACT

A series of complexes having the formulae [M(MTQS)
z
X

z
], where M = Co(II), Ni(II) and

Cu(II), MTQS = 2-methyl thioquinazoline – 4 (3H) semicarbazone, X = Cl-, Br-, I or NO
3

- the ligand
as well as metal complexes have been characterized by elemental analysis, magnetic susceptibility,
molar conductance, electronic spectra and infrared spectra. On the basis of these studies the
complexes of Co(II) and Ni(II) are reported to be octahedral geometry whereas Cu(II) complexes
are imposed to be distorted octahedral in geometry. The complexes exhibit enhanced antifungal
activity as compared to parent ligand.

Key words : MTQS/ Schiff base/ Complexes/ Antimicrobial/ Antifungal.

widely studied are attracting wide range of
applications in organic synthesis and metal ion
complexation5-9. The conventional synthesis of such
compounds are still very common along with
modern synthetic approaches in continuation of our
recent work in synthesizing Schiff bases and their
transition metal complexes, we herein report,
synthesis and spectroscopic studies of Co(II), Ni(II)
and Cu(II) complexes with 2-methyl thioquinazoline
– 4(3H) semicarbazone.
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EXPERIMENTAL

All the chemicals and reagents used were
of AnalR grade. The ligand and complexes were
analysed using standard procedure16. Magnetic
susceptibility was measured by using Gouy balance
using Hg [ Co(NCS)4] as a calibrant. IR spectra were
recorded on Perkin Elmer – 577 spectrophotometer
using KBr disc. The electronic spectra of the
complexes were recorded on a cary-2390
spectrophotometer.

The molar conductance values were done
on systronics conductivity meter using DMF as a
solvent.

Preparation of the ligand (MTQS)
Ethanolic solution of 2-methyl

thioquinazoline -4 (3H) one was allowed to react
with semicarbazide hydrochloride dissolved in
ethanolic solution of sodium acetate. The reaction
mixture was refluxed on water bath for about 4 h.
The solid thiosemicarbazone started separating
after a few minutes. The product was filtered out
and washed with ethanol and dried in oven. The
compound was crystallised from ethanol and dried
in oven with 62% m.p 214+ 10C.

Prepration of the complexes
The complexes of Co(II), Ni(II) and Cu(II)

have been prepared by reacting on ethanolic
solution of ligand MTQS and ethanolic solution of
corresponding metal salts in molar ratio 2:1. The
resulting mixture was heated on water bath for 2-3
h when the compounds separated out which were
filtered, washed with ethanol followed by
tetrahydrofuran and dried in oven. Yield 60-65%.

RESULTS AND DISCUSSION

The IR spectra of ligand compared with
that of corresponding metal complexes in order to
confirm the coordination sites of the ligand to the
metal ion.17,18. The IR spectra of the ligand, the
carsonyl streteching frequency observed in the
region at 1660 cm-1 . This band has shifted towards
35-20cm-1 , in the case of complexes, which
indicates the coordination of ligand to metal through
carbonyl oxygen. A medium and sharp intensity
band at 1540cm-1 is observed in the infrared spectra
of the ligand which may be attributed due to
stretching vibration of >C=N group. This band has
also shifted towards lower frequency region by cm-

1, in the complexes.

Fig. 1:  [M(MTQS)2] X2

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

-
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The coordination through carbonyl
oxygen and azomethine nitrogen atom of
semicarbozone moiety are further supported by the
appearance of bands in the far IR region at 547-
520cm-1 and 470-450cm-1 assigned to18-22 νM=o and
νM-N

18,21 respectively. The linkage with halogen is
indicated by the appearance of another band in
the far infrared region 330-275 cm-1. assigned 17 to
νM-x(x=CI, Br or I).

The linkage with halogen with metal ion
supported by the low molar conductance of the
complexes in the range 18.9-14.1 ohm-1 cm2 mol-1.
The significant band at 1460 cm and 1340 cm-1

with a separation of 120cm-1 indicates mono-
coordinate nature of nitrate group23.

The electronic spectral24 and magnetic
susceptibility measurements25,26 proposes

Table 2: Infra RED and FAR infra red spectral data (Cm-1) of the ligand mtqs and its complexes

Compounds νννννC=O νννννC=N νννννM-O νννννM-N νννννM-X

MTQS 1660 s,b 1540 s,b
[Co(MTQS)2Cl2] 1625 m,b 1515 m,b 525 m 450 m 310 m
[Co(MTQS)2Br2] 1625 m,b 1510 m,b 540 m 446 m 283 m
[Co(MTQS)2I2] 1635 m,b 1510 m,b 528 m 448 m 275 m
[Co(MTQS)2(NO3)2] 1635 m,b 1505 m,b 520 m 442 m
[Ni(MTQS)2Cl2] 1635 m,b 1520 m,b 537 m 452 m 330 m
[Ni(MTQS)2Br2] 1625 m,b 1520 m,b 535 m 456 m 300 m
[Ni(MTQS)2I2] 1625 m,b 1520 m,b 545 m 460 m 280 m
[Ni(MTQS)2(NO3)2] 1625 m,b 1505 m,b 540 m 462 m
[Cu(MTQS)2Cl2] 1640 m,b 1505 m,b 541 m 455 m 320 m
[Cu(MTQS)2Br2] 1640 m,b 1515 m,b 547 m 464 m 290 m
[Cu(MTQS)2(NO3)2] 1635 m,b 1520 m,b 537 m 460 m

m = medium, b = broad,   s = strong,    s b = strong and broad

octahedral geometry for the complexes which is
justified by other physicochemical as well as infrared
spectral data.

Molar Conductance
Molar conductance measurements of the

complexes of Co(II), Ni(II) and Cu(II) were found to
be in the range 18.9 -14.1 ohm-1 cm2 mol-1 in DMF
which proposes their non-electrolytic nature27. The
molar conductance values also supported the
structure assigned on the basis of physicochemical
and spectroscopic measurements.

Antifungal Study
The ligand MTQS and its Co(II), Ni(II) and

Cu(II) complexes have been screened for their
antifungal activity against Apergillus niger and
Penicillium expansum. The susceptibility of fungi

towards ligand and its metal complexes was tested
by disc plate method28. The observed results
revealed an enhancement of the antifungal activity
of metal complexes with free ligands which can be
explained on the basis of chelation theory.

CONCLUSION

Thus on the basis of elemental analysis,
IR, electronic spectra, molar conductance and
magnetic susceptibility measurements it may be
proposed that the ligand MTQS acts in a bidentated
manner and coordination is proposed through
azomethine N and carbonyl oxygen of semi
carbazone moiety. The remaining positions of metal
ions are satisfied by negative ions such as CI—, Br—

, I— that proposes it to be octahedral in nature as
shown in Fig-1.
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