World Journal of Pharmaceutical Research
Rajasekar et al.

World Journal of Pharmaceutical
Research
SJIF Impact Factor 5.045

Volume 3, Issue 7, 844-849.

Research Article

ISSN 2277 – 7105

MICROWAVE ASSISTED SYNTHESIS, SPECTRAL,
ANTIBACTERIAL AND ANTIFUNGAL ACTIVITIES OF Cu(II)
COMPLEX WITH 4-AMINOANTIPYRINE AND OXALATE ION
K. Rajasekar*1 S. Balasubramaniyan1, L. Palanivelan1, T.Ramachandramoorthy2 And
P. Durairaj3
1

Department of Chemistry, Government Arts College, Ariyalur-621713, Tamil nadu, India
2

PG & Research Department Chemistry, Bishop Heber College (Autonomous),
Tiruchirappalli-620 017, Tamil nadu, India
3

Dr. Navalar Nedunchezhiyan College of Engineering, Tholudur-606 303,
Tamil nadu, India.

Article Received on
16 July 2014,
Revised on 09 August
2014,
Accepted on 30 August 2014

ABSTRACT
In the background of green chemistry, microwave irradiation provides
an alternative to the conventional methods, for providing heating
energy to a system. Microwave assisted reactions are fast, clean,
economic and eco-friendly and this technique has been proposed as the
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“Technology of Tomorrow”. The Cu(II) complex of 4-aminoantipyrine
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(AAP) and oxalate ion was prepared by microwave irradiation. The
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composition of complex [MXL2] (where M= Cu(II), L=AAP&
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X=C2O42-) was arrived from the elemental analysis, metal estimation,
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molar conductivity measurements, magnetic moment, UV-Visible, IR
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and Far-IR spectral studies, tetragonally distorted octahedral geometry

is proposed for the complex. The antibacterial and antifungal activities of the AAP and Cu(II)
complex were tested against E.coli streptococcei and C.albicance (fungus) by disc diffusion
method. The minimum inhibitory concentration (MIC) values were measured; the results
show that the complex is more potent than the free AAP.
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INTRODUCTION
Pyrazole is a five-membered lactam ring containing two nitrogen and ketone in the same
molecule. It is active moiety as a pharmaceutical ingredient especially in the class of
non-steroidal anti-inflammatory agents. 4-aminoantipyrine is one of the pyrazole derivatives.
It is very important in the field of Medicinal and Agricultural chemistry.[1] It is also used as a
hemolytic

inhibitors,

polorographic

titration,

conductometric

and

potentiometric

determination of lanthanides.[2-3] 4-aminoantipyrine have large scale of applications in
biological, clinical, analgesics, antifungal, antibacterial, anticancereous and pharmacological
areas.[4-7] The present studies aims at the microwave assisted synthesis, spectral and
biological characterization of Cu(II) with AAP and oxalate ion.
MATERIALS AND METHOD
All the chemicals (Copper nitrate, DMSO, DMF, ethanol, methanol and sodium oxalate) used
were of AnalaR grade. 4-aminoantipyrine was purchased from Alfa Aesar Company.
Instruments: The elemental analysis of the complex was carried out by using (Thermo
Finnigan make, Flash EA1112 Series Instrument) CHNS (O) analyzer. The molar
conductance measurements were conducted using 10-3 solutions of the metal complexes in
acetonitrile with Systronic Conductivity Bridge 304 at 30°C. The UV-Visible spectrum of
Cu(II) complex were recorded on Varian, Cary 5000 model UV Spectrophotometer. The IR
spectra of the complexes were recorded on a Shimadzu FT IR spectrometer in 4000-400cm-1
range with KBr pellet technique. The Far-IR Spectrum of the complexes was recorded by
Bruker 3000, FT IR Spectrometer.

The antimicrobial and antifungal studies of 4-

aminoantipyrine and the complexes were done by disc diffusion method.
Preparation of Cu(II) complex: The complex was prepared by the addition of required mole
ratios of 4-aminoantipyrine in methanol and sodium oxalate in ethanol to the copper nitrate
solution in methanol followed by the microwave irradiation for a few seconds after each
addition by using a microwave oven (IFB-25 PG 1S Model). Dark green colour complex was
precipitated with 74.3% yield.
RESULTS AND DISCUSSION
1. Analytical data
The analytical data of the complex correspond to the formula [Cu(C2O4)(AAP)2]. The
formula is based on the molar conductivity, metal estimation and elemental analysis. The
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elemental analytical data were in good agreement with the molecular formula arrived. The
molar conductance value of the complex in CH3CN is 60.34 ohm-1cm2mol-1 which is quite
lower than the expected value for an electrolyte and reveals their non-electrolytic nature
(1:0 type).[8]
2. UV-Visible spectrum
The UV-visible spectral data is used to study the probable geometry of the synthesized
complex. Based on the UV-visible spectrum recorded in room temperature by diffused
reflectance spectra (DRS) method, the complex is shown to have tetragonally distorted. The
UV-visible spectrum of Cu(II) complex shows three peaks at 205 nm, 305 nm and 699 nm
respectively. The peak at 305 nm corresponding to 2B2g←2B1g and at 699 nm corresponds to
2

A1g←2B1g transitions respectively the peak at 205 nm is obscured by C-T band. The

magnetic moment value is 1.80BM for Cu(II) complex these facts indicating the tetragonally
distorted octahedral geometry around the Cu(II) ion.[9]
3. IR and Far-IR spectra
The IR spectrum of free AAP showed peaks of concern at 3431-3325 cm-1 (two peaks),
2914 cm-1 and 1767 cm-1, attributed to the symmetric, asymmetric stretching frequencies of
NH2, ν(C-H) and ν(C=O) respectively. In Cu(II) complex the symmetric and asymmetric
stretching frequencies are broadened to give single band at 3423 cm-1 which indicate the
nitrogen of amino group is one of the coordinating atom. The oxalate ion frequencies in the
complex observed at 804 cm-1, 1597 cm-1, 1417 cm-1 can be assigned to ν(O-C=O), νa(C=O)
and νs(C=O) stretching frequencies respectively which confirm the entry of oxalate ion into
the coordination sphere.[10]
From the Far-IR spectrum, the bond between the metal and linked atom of the ligand is
arrived. The spectrum shows the new bands in the region of 486 cm-1 and 454 cm-1, due to the
formation of M-O and M-N bonds respectively. Hence, it is concluded that the coordination
of metal ion through amino nitrogen atom of AAP and oxygen atom of oxalate ion.[11]
4. Antimicrobial Activities
i) Antibacterial activity
The antibacterial activity of the AAP and Cu(II) complex were tested against the gram
positive bacteria streptococcei and the gram negative bacteria E.coli by Kirby Beaur disc
diffusion method using amikacin as standard. A comparative study of the ligand and the
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complex indicate that complex exhibit higher antibacterial activity than the free ligand. Such
increase of activity is due to the nature of ligand, structure of the complex and
non-electrolytic nature of the complex.[12]

Fig.1 Zone of inhibition for E. coli and streptococcei

Fig.2 Zone of inhibition for C.albicance
ii) Antifungal activity
The antifungal activity of the AAP and Cu(II) complex were tested against C.albicance by
disc diffusion method using ketokonazole standard. The complex may exhibit higher
antifungal activity than the free AAP.[13]
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CONCLUSION
Cu(II) complex with 4-aminoantipyrine and oxalate ion were synthesized and characterized
by various physico-chemical and biological methods. The analyses confirmed the
composition and geometry of the complex. The probable geometry of the complex is assigned
as tetragonally distorted octahedral. It is a non-electrolyte and shows better activity against
the tested microbial species compared to the free AAP.
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