
INTRODUCTION

Schiff bases1-9 are useful chelators
because of their ease of preparation, structural
varieties, varied denticities and subtle steric and
electronic control on their framework. Recently a
great deal of interest have developed in the
synthesis and  characterization of transition metal
complexes containing Schiff bases as ligands due
to their applications as catalysts for many reactions
and relation to synthetic and natural oxygen carriers.
The biocidal effect of Schiff bases as well as its
metal complexes is of interest due to their
pharmacological activities. Keeping the above facts
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ABSTRACT

In continuation to our work for the preparation of Schiff base complexes of transition metal
and their antimicrobial screening, we in the present communication have synthesized some new
Co(II), Ni(II) and Cu(II) complexes with tridentate Schiff base ligand, 3-amino 2-ethyl quinazoline
4(3H) thiosemicarbazone (AEQT). The obtained complexes were characterized on the basis of
their molar mass, elemental analyses, electronic spectra, IR, magnetic susceptibility, molar
conductance as well as thermal analysis. Spectral studies show that the Schiff base behaves as
tridentate and coordination takes place through primary amino group, azomethine nitrogen and
thione sulphur atom. The Schiff base and their complexes have been screened for their antibacterial
effect by disc diffusion method.

Key word: Schiff base/ AEQT/ Co(II), Ni(II) and Cu(II)/ complexes/ antibacterial effect.

in mind and in continuation of our recent work10-15

on Schiff bases and their metal complexes, in our
present endeavour, we have chosen to synthesis
of a Schiff base 3-amino 2-ethyl quinazoline 4(3H)
thiosemicarbazone (AEQT) and its Co(II), Ni(II) and
Cu(II) metal complexes. The ligand and its metal
complexes were also screened for in vitro
antibacterial activity against Staphylococcu aureus
and Escherichia coli.

EXPERIMENTAL

All the chemicals and reagents used were
analytical grade. The solvents were used without
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any purification. The metal contents were
determined using standard procedures16. IR spectra
of the ligand and complexes were recorded in KBr
pellets with a Perkin Elmer model 577
spectrophotometer in the 4000-200 cm-1 range. The
electronic spectra were recorded in DMF on a Cary
2390 spectrophotometer. Molar conductivity of
complexes were measured at room temperature by
using Systronics conductivity meter model 303 in
DMF. Magnetic susceptibility was carried out by Gouy
method at room temeprature.
Preparation of the ligand :

A suspension of 3-amino 2-ethyl
quinazoline 4(3H) one was treated with
thiosemicarbazide hydrochloride in molar ratio 1:1
dissolved in 10% alcoholic solution of sodium
acetate. The mixture was refluxed on water bath for
3 and half h, when a crystalline colourless solid
began to separate after allowing the solution to
stand overnight. The solids were cooled, filtered and
washed with aqueous ethanol. The compounds was
recrystallized with ethanol. M.P. 163±1oC; Yield 65%.

Preparation of the complexes
1 m mol of the metal halides in ethanol (10

ml) was added to a 2 m mol Schiff base (AEQT) in
ethanol (20 ml) and kept under reflux for 3 h. The
crystalline coloured solid complex formed on cooling
was filtered and washed with ethanol. It was then
recrystallized frorm methanol and dried in oven.
Yield 65-70%.

RESULTS AND DISCUSSION

The characteristic IR bands for the free
ligands when compared with metal complexes
provide meaningful information regarding the
bonding sites of the ligands (Table-2). The Schiff
base, AEQT shows strong and broad band in the
region 3280 cm-1 assigned17 to νN–H vibrations. In
the complexes this band shifted to 3260 cm-1

indicating coordination of N atom of primary amino
group. The band at 1635 cm-1 assigned18,19 to νC=N in
ligand is shifted to 1605 cm-1 showing the
coordination of azomethine20 nitrogen. The linkage
with N atom is further supported by the appearance
of a band in the far IR region at 455-425 cm-1

assigned21 to νM–N. The IR spectra of the ligand
shows a strong and broad band at 800 cm-1

assigned22 to νC=S. In the complexes this band shifted
to 775 cm-1 indicating coordination of thione sulphur
of thiosemicarbazone moiety. The linkage with
sulphur is further supported by the appearance of a
new band in the far IR region at 405-390 cm-1

assigned23 to νM–S. It may therefore be that in the
present complexes the ligand is neutral tridentate
bonding proposes through N atom of primary amino,
azomethine N and thione sulphur atom.

Electronic spectra and magnetic susceptibility
of the complex

The electronic spectra24,25 and magnetic
susceptibility26 value tentatively proposes
octahedral geometry for Co(II), Ni(II) and Cu(II)
complexes.

Fig. 1: [M(AEQT)2] X2 M = Co(II) and Ni(II); X = Cl-,  Br- and I- ; M = Cu(II); X = Cl- and  Br- R = Ethyl
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Molar conductivity
Conductivity of the complexes were

measured in the solvent dimethyl formamide at the
concentration 10-3 M and all the complexes were
found to be electrolytic in nature of 1:2 type. The
molar conductivity value of the complexes are found
in the range 136.7-149.3 ohm-1 cm2 mol-1.

Antimicrobial results
All the Co(II), Ni(II) and Cu(II) complexes

as well as ligand AEQT were tested against Gram

positive and  Gram negative bacteria. The results
indicates that all the complexes were active
agaainst Gram positive bacteria while less active
against E. coli which is Gram negative. The
complexes were more active than the Schiff27 base
which indicates that metallation increases the
activity.

In vitro antibacterial activity of the ligand
and the metal complexes were tested using paper
disc diffusion method28.

Table 2:  Important IR spectral bands of the ligand AEQT and its complexes

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

AEQT 3280 s,b 1635 s,b 800 s,b
[Co(AEQT)2Cl2] 3260 m,b 1605 m,b 780 m,b 425 m 395 m
[Co(AEQT)2Br2] 3255 m,b 1605 m,b 780 m,b 450 m 400 m
[Co(AEQT)2I2] 3255 m,b 1605 m,b 780 m,b 430 m 400 m
[Co(AEQT)2(NO3)2] 3250 m,b 1610 m,b 775 m,b 455 m 400 m
[Ni(AEQT)2Cl2] 3260 m,b 1610 m,b 775 m,b 435 m 400 m
[Ni(AEQT)2Br2] 3260 m,b 1615 m,b 780 m,b 430 m 400 m
[Ni(AEQT)2I2] 3260 m,b 1610 m,b 780 m,b 445 m 405 m
[Ni(AEQT)2(NO3)2] 3255 m,b 1605 m,b 780 m,b 440 m 405 m
[Cu(AEQT)2Cl2] 3255 m,b 1605 m,b 780 m,b 440 m 405 m
[Cu(AEQT)2Br2] 3255 m,b 1605 m,b 780 m,b 440 m 405 m
[Cu(AEQT)2(NO3)2] 3255 m,b 1610 m,b 775 m,b 435 m 390 m

m = medium,   s = strong,   b = broad

CONCLUION

On the basis of analytical and spectral data
the tentative structure of Co(II) and Ni(II) complexes

are proposed to be octahedral  in geometry whereas
distorted octahedral geometry is proposed for Cu(II)
complexes. The tentative structure of the complexes
may be assigned as follows in Fig.-1.
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