
INTRODUCTION

     Metal complexes of Schiff bases have
played a significant role in the area of coordination
compounds. The ligational behaviour of Schiff base
towards the central metal ions provide versatility
and extra stability of compound making a greater
choice of flexibility.

The chelating ability of analytical and
biocidal application of Schiff bases have attracted
remarkable attention1-6. In continuation of these
series of investigation7-16, attempts have been made
to synthesize the new Schiff base conmmplexes

ORIENTAL JOURNAL OF CHEMISTRY

www.orientjchem.orgEst. 1984

An International Open Free Access, Peer Reviewed Research Journal

ISSN: 0970-020 X
CODEN: OJCHEG

2013, Vol. 29, No. (2):
Pg. 801-806

Antimicrobial Activity of Co(II), Ni(II) and Cu(II) Coordination
Compounds with Nitrogen, Oxygen Containing Schiff Base

B. K. RAI*, S. N. VIDYARTHI1, OM PRAKASH1 and AKHILESH BALUNI2

*Department of Chemistry, L. N. T. College, Muzaffarpur - 842 002, India.
1Department of Chemistry, J. P. University, Chapra, India.

2Government Higher Secondary School, Bichhod, Ujjain, India.
*Corresponding author E-mail: binodkr_rai@yahoo.co.in

(Received: March 28, 2013; Accepted: May 03, 2013)

ABSTRACT

A series of complexes of the type [M(EHPQH)2X2] where M = Co(II), Ni(II) and Cu(II),
EHPQH=2-ethyl, [3(hydroxypropyl)]-3, 1 4H quinazoline -4-hydrazone, X= Cl-, Br-, I- and No-3

-.
The geometry of the complexes have been elucidated in the light of molar mass, elemental
analysis, IR, electronic Spectra, molar conductance and magnetic susceptibility. The measured
molar conductance value indicates that the complexes are non-electrolytic in nature. The above
observation indicates that Schiff bases EHPQH behave as bidentate ligand and coordination
proposes through azomethine N and oxygen atom of alcoholic group of ligand. The remaining
coordination sites are satisfied by negative ion such as Ci-, Br-, I- and NB-. The geometry of the
Co(II) and Ni(II) were proposed to be octahedral in geometry whereas Cu(II) complexes were
proposed to be distorted octahedral. The Schiff bases and its complexes have been evaluated for
their antibacterial activity. The complexes show enhanced antibacterial activity than ligand.

Key words: Schiff base/ EHPQH/ Co(II), Ni(II), Cu(II)/ Complexes

with nitrogen, and oxygen containing Schiff bases.
In fact the biocidal activities of Schiff bases have
been reported to be enhanced significantly after
formation of complex compounds with metal ions.
Therefore, herein we report the synthesis,
characterization and antimicrobial evaluation of
properties of Co(II), Ni(II) and Cu(II) complexes with
Schiff base ligand, 2 ethyl [(hydroxyl propyl)]-3,
1(4H) quinazoline-4-hydrazone.

EXPERIMENTAL

All the chemicals and solvents used were
of analytical grade except 2-ethyl-[(hydroxyl
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propyl)]-3,1-(4H) quinazoline, which was prepared
by modifying the literature procedure17.

Synthesis of Ligand EHPQH
The synthesis of 2-ethyl-[3-(hydroxyl

propyl)]-3, 1(4H) quinazoline- 4-one-4 hydrazone
involves three steps. The first step is the synthesis
of 2-methyl-3, 1(4H) benzoxazin-4-one-by reacting
anthranilic acid (1.37g) with acetyl chloride. In the
second step of the reaction, 2-ethyl-3, 1-(4H)
benzoxazine-4-0ne is treated with monopropyl
amine to furnish 2-ethyl-[3(hydroxy propyl)]-3, 1-
(4H) quinazoline -4-one. In the final step the ligand,
EHPQH was synthesized by applying following
procedure

Ethanolic solution of 2-ethyl-[3(hydroxyl
propyl)]-3, 1-(4H) quinazoline -4-one was allowed
to react with ethanolic solution of hydrazine hydrate
in the molar ratio 1:1. The mixtures were heated on
water bath for 3-4h with frequent shaking. After
cooling, the precipitate was collected, washed with
ether, treated with dilute sodium carbonate solution
and filtered. The solid was washed thoroughly with
waster and recrytallised twice from ethanol to furnish
2-ethyl-[3-hydroxyl propyl)], 3, 1-(4H) quinazoline-
4-hydrazone as colourless prismatic needles mp.-
203± 0C, Yield-70%.

Preparation of the complexes
All the metal complexes of schiff bases

were prepared by the following method.

The complexes of Co(II), Ni(II) and Cu(II)
were synthesized by adding ethanolic solution of
respective metal acetates (0.001m) to Schiff bases
(0.002m) dissolved in minimum volume of ethanol.
The reation mixture was refluxed on a water bath
for 3h. The solution was then cooled and treated
with liquor ammonia/ pyridine/ α, β, or γ- picoline
with each of metal separately and the procedure
was carried out in each case of of similar nature
with slight variation of timing of refluxing. The reaction
mixture was again refluxed for two hours. Partial
removal of the solvent and cooling to room
temperature gave solid coloured complexes which
were filtered washed thoroughly with ethanol and
finally dried.

The metal complex were determined using

standard procedure18. IR Spectra of ligand and
complexes were recorded in the region 4000-
200cm-1 on Perkin Elmer model-577
spectrophotometer  using KBr disc. Molar
conductivity of the complexes was measured at
room temperature by using systronics conductivity
meter model 303 in DMF. Electronic spectra were
recorded in the region 10,000-25000  cm-1 by Cary-
2390 spectrophotometer using 10-3 M DMF solution
of the complexes. Magnetic susceptibility
measurements were done by Gouys’s method at
room temperature using Hg[Co(NCS)4] as standard.

RESULTS AND DISCUSSION

The IR spectrum of the ligand EHPQH
exhibits strong and broad band at 3200cm-1

assigned19,20 to ν(N–H) vibrations. The band remains
unaffected on complexation, indicating non-
participation of primary or secondary amino group
in coordination. The ligand exhibits a sharp and
broad band at 3430 cm-1 assigned20,21 to ν(O–H). This
band has shifted to lower wave number after
formation by about 3035 cm-1, that indicates linkage
of metal ions with oxygen of hydroxyl group after
deprotonation. The linkage with oxygen is further
supported by the appearance of a band in the far IR
region at 535-510 cm-1, assigned to ν(M–O) in the
complexes. The IR spectrum of the ligand show
strong and broad band at 1530 cm-1 assigned to
ν(C=N). This band also shifts to lower waves number
by 2030 cm-1 suggesting participation of azomethine
linkage with metal ion. The linkage with azomethine
is further supported by the appearance of a band in
the far IR region at 440-425 cm-1 assigned to
ν(M–N

22,25 complexes.

Spectroscopic studies of metal complexes
proposes that ligand, EHPQH behaves as bidentate,
coordinating through the nitrogen of azomethine
group, oxygen of hydroxyl group after deprotonation.
The remaining coordination number of metals are
satisfied N atom of neural molecules, NH3, puridine,
α, β, or γ -picolines.

Electronic spectra and magnetic susceptibility
of the complexes

The Co(II) complexes exhibits bands at
9500, 14800 and 22400 cm-1 may be assigned to
the transitions, 4T1g(F) → 4T2g(F), 4T1g(F) → 4A2g(F)
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Table 3: Antimicrobial activity of Schiff base ligands
EHPQH and their Co(II), Ni(II) and Cu(II)  complexes

Ligand/ Diameter of the zone

Complexes Bacillus Staphylococcus
subtilis  aureus

EHPQH 9 7
[Co(EHPQH)2(NH3)2] 11 10
[Co(EHPQH)2(C6H5N)2] 13 12
[Co(EHPQH)2(α-pic)2] 12 14
[Nii(EHPQH)2(NH3)2] 18 16
[Ni(EHPQH)2(C6H5N)2] 15 13
[Ni(EHPQH)2(α-pic)2] 16 17
[Cu(EHPQH)2(NH3)2] 21 18
[Cu(EHPQH)2(C6H5N)2] 20 17
[Cu(EHPQH)2(α-pic)2] 23 19

Table 2: IR spectral band (in cm2) of the ligand EHPQH and its complexes

Compounds νννννO–H νννννN–H νννννC=N–H νννννM–O νννννM–N

EHPQH 3430 s,b 3200 s,b 1530 s,b
[Co(EHPQH)2(NH3)2] 3405 m,b 3200 m,b 1505 m,b 510 m 435 m
[Co(EHPQH)2(C6H5N)2] 3400 m,b 3200 m,b 1500 m,b 510 m 430 m
[Co(EHPQH)2(α-pic)2] 3400 m,b 3200 m,b 1500 m,b 515 m 440 m
[Co(EHPQH)2(β-pic)2] 3400 m,b 3200 m,b 1510 m,b 515 m 425 m
[Co(EHPQH)2(γ-pic)2] 3400 m,b 3200 m,b 1505 m,b 510 m 430 m
[Nii(EHPQH)2(NH3)2] 3400 m,b 3200 m,b 1505 m,b 510 m 435 m
[Ni(EHPQH)2(C6H5N)2] 3400 m,b 3200 m,b 1500 m,b 525 m 440 m
[Ni(EHPQH)2(α-pic)2] 3400 m,b 3200 m,b 1500 m,b 520 m 430 m
[Ni(EHPQH)2(β-pic)2] 3400 m,b 3200 m,b 1510 m,b 530 m 435 m
[Ni(EHPQH)2(γ-pic)2] 3400 m,b 3200 m,b 1510 m,b 535 m 430 m
[Cu(EHPQH)2(NH3)2] 3400 m,b 3200 m,b 1510 m,b 515 m 440 m
[Cu(EHPQH)2(C6H5N)2] 3400 m,b 3200 m,b 1510 m,b 520 m 435 m
[Cu(EHPQH)2(α-pic)2] 3400 m,b 3200 m,b 1510 m,b 520 m 425 m
[Cu(EHPQH)2(β-pic)2] 3400 m,b 3200 m,b 1510 m,b 525 m 435 m
[Cu(EHPQH)2(γ-pic)2] 3400 m,b 3200 m,b 1505 m,b 515 m 440 m

m = medium,   s = strong,   b = broad

and 4T1g(E) → 4T1g(P); which indicates an octahedrol
arrangement around Co(II) metal ion. The Proposed
geometry is further confirmed27,28 by high melting
value in the range 4.78-5.10BM, For all the Co(II)
complexes. The Ni(II) complexes exhibits bands at
11400, 16900 and 25300cm-1 assigned to the
transitions, 3A2g(F) → 3T2g(F), 3A2g(F) → 3T1g(F) and
3A2g(F) → 3T1g(P) level respectively which indicate

an octahedral26,29 geometry around Ni(II) metal ion.
The proposed geometry of all Ni(II) complexes is
further supported27,28 by µeff value in the range 3.11-
3.24 B.M. The Cu(II) complexes exhibits bands at
18300-18900 and 24300-24900 cm-1 assigned to
the transitions, 2Eg → 2T2g and charge transfer band.
The electronic spectra of all Cu(II) complexes
suggest an distorted octahedral geometry for all
Cu(II) complexes. The Cu(II) complexes exhibits melt
value in the range of 1.86-1.94 B.M.

The observed molar conductance (λm =
4.80-6.85 Ω-1cm2mol-1) of all the complexes in 10-3

molar DMF solution is given in Table 1 which suggest
the non-electrolytic nature of complexes.

Antimicrobial Activity
The antimicrobial activity of ligands and

their Co(II), Ni(II) and Cu(II) complexes were
assayed against bacteria Bacillus subtilis and
Staphylococcus aureus using disc diffusion
technique32. It was observed on comparison with
reference to antibiotic, complexes were found to be
more effective than ligand. The higher activity of
metal complexes may be attributed to the metal ions
which has effect on the normal cell membrane. The
polar and non-polar properties of the metal
complexes make them suitable for permeation to
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the tissues and cell. Variation in hydrophiliaty
decreases the solubility and permeability, making
more bioavailability of the compound. It was
observed (Table 3) that in comparison to  Co(II)

and  Ni(II)  complexes  the  Cu(II) is more bioactive.
This behaviour of Cu(II) complexes may be due to
the effect of copper metal ion in the normal cell
process.

M = Co(II), Ni(II) and Cu(II); X = NH3, C6H5, α-picoline, β-picoline and γ-picoline; R = n-propyl, R’ = Ethyl

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

CONCLUSION

The analytical and physiochemical
observations of the ligand EHPQH and its
complexes propose that synthesized Schiff base
acts as uninegative bidentate ligand. The metal ions
are coordinated through alcoholic oxygen after
deprotonation and with azomethine nitrogen. The

remaining coordination centres of metal ions are
proposed to be satisfied by nitrogen atom of neutral
molecules such as ammonia/pyridine/ α-picoline/
β-picoline and γ-picoline. The geometry of Co(II)
and Ni(II) complexes are proposed to be octahedral
whereas the geometry for Cu(II) complexes is
distorted octahedral in nature as shown in Fig-1.
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