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Abstract: Co(II) and Ni(II) complexes with Chloramphenicol have been synthesized and characterized. On the basis of
elemental analysis and molar conductance, formulas Co(C11H12Cl2N2O5)VO3�2H2O and Ni(C11H12Cl2N2O5)VO3�3H2O
have been suggested for the complexes under study. The geometries of the complexes have been proposed on the basis of
magnetic moment, electron and infrared spectral data. TGA studies have also been carried out to know the pattern of their
decomposition. The crystal system, lattice parameters, unit cell volume and number of molecules in it have been
determined by X-ray diffraction data, various ligand field parameters like Dq, B, b etc have been evaluated.  The aim of
investigation is to study coordination behavior of  Co and Ni in the presence of   VO3 anion.
Keyword – Cobalt, Nickel, Infrared spectroscopy, X-ray Powder Diffraction, Thermo- gravimetric analysis.

INTRODUCTION
In continuation of the work being carried out in this
laboratory on the metal vanadate with organic ligand1,
the  present  note  describes  two  new  complexes  of
Cobalt(II) and Nickel(II) with Chloramphenicol in the
presence of vanadate. The complexes have been
synthesized and characterized using analytical and
spectral methods

Figure 1. Structure of  Chloramphenicol

EXPERIMENTAL
The starting material MVO3�nH20  [where  M =  Co(II)
and Ni(II) n = 2-3  ] was synthesized by reported

methods 2-10. Complexes were isolated by shaking
M.VO3nH20 (0.01 mole) with a require amount of
C11H12Cl2N2O5 (0.03  mole)   in  water  (~100  ml).   The
products were filtered, washed 3-4 times with diethyl
ether and dried. The metal was determined by various
methods.  Lab India and ASCHO Lab Mumbai  carried
out elemental analyses of the prepared complexes; the
Inter University Consortium (IUC), Indore, India,
carried  out  X-ray  diffraction  (XRD)  of  the  prepared
complex. Thermogravimetric and Infrared spectral
analyses  (FTIR)  of  synthesized  complexes  were
performed at Centre for Advanced Technology (CAT)
Indore,  India,  KBr  pellets  were  used  in  the  FTIR
spectral analyses. The weight loss was measured from
room temperature up to 950 oC at a heating rate of 15
oC per minute. The electronic spectra of solution of the
complexes in the water were (taken at approximate
concentration M/500) recorded on chemito-2500
UV/visible spectrophotometer. Electronic spectra were
carried out at Forensic Science Laboratory (FSL)
Sagar, India in the range of 300-900 nm.
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Table 1: Analytical and Physical Data of the Complexes

Mol. formula                                    Observed/ (Calculated) %

Colour M.W. Co/Ni  VO3 C H N Cl

Co(C11H12Cl2N2O5)

VO3�2H2O
yellow 500.13 11.582

(10.835)

21.926

(22.140)

23.125

(22.971)

2.525

(2.320)

4.572

(4.923)

12.202

(13.104)

Ni(C11H12Cl2N2O5)

VO3�3H2O
light blue 612.21 10.154

(9.326)

24.388

(25.101)

22.211

(22.813)

3.002

(3.985)

4.995

(5.301)

12.326

(12.896)

M= Co(II)/ Ni(II)
X = VO3
Figure 2. Representative structure of the
complexes.

RESULTS AND DISCUSSION
Table 1 shows Physical and analytical data of the
prepared complexes. The    Cobalt(II) and Nickel(II)
complexes found yellow and light blue in color
respectively.  Molecular  formula  of  the  complexes  has
been worked out on the basis of the above data, to  ML
VO3�nH2O. [where M =  Co(II) and Ni(II) L= Ligand n
= 2-3 ]  Prepared complexes are insoluble in water and
soluble in common organic solvents like DMF
(Dimethyl formamide). The complex of Co(II) shows
lower value of conductance. (41-49 ohm-1 cm2 mol-1)
Ni(II)  complex  also  shows  lower  value  of
conductance. (40-45 ohm-1 cm2 mol-1 ) . The lower
conductance values indicating non-electrolyte nature
of these complexes.6

 The magnetic moment of the Co(II) complex is
3.55B.M. correspond to two unpaired electrons .
Electronic spectra of the Co(II) complex shows three
distinct bands appearing at    10601 cm-1 (�1) , 16100
cm-1 (�2), 25998 cm-1 (�3 ) The magnetic moment of
the Ni(II) complex is 1.82 B.M. which indicates the
presence of one unpaired electron .The electronic
spectra of the complex shows one broad band in the
region 15695 cm-1

Interpretation of IR bands of the complex have been
carried out by comparing with the IR spectrum of
Chloramphenicol 11-19 .  The NH stretching frequency a
bond sifted lower side at 3340 cm-1 .In the present case
asymmetrical and symmetrical bands due to NH or
NH2 group in  drug and the complex were observed at
3260 cm-1 . In complex near band appearing near 1695
cm-1 of strong intensity may be due to strong shifted
frequency of this carbonyl group . The band which is
due to stretching vibration of hydroxy OH also
remained unchanged .  The stretching bond
observation of Nitro group in free ligand appears at
1530 and 1310 but after complexation these bands are
shifted lower side appears at  1515 and 1315 .

The thermo gravimetric data  shows the decomposition
of  complexes in two steps.  First  step weight  loss  300-
430 K, which indicates the loss of loosely, bound water
of crystallization. The second step in the thermogram
shows the loss of ligand molecules of the complex.
Which occurs between  440-910 K . The metal oxide
are formed in the both cases.

The X ray pattern by trial and error method20-29 . The
unit cell parameters were calculated from indexed data.
It is also clear from the data that Co(II) complex posses
Tetragonal  symmetry,  whereas  Ni(II)  complex   posses
square-planar geometry. The calculated and
experimental values of density of the complexes are
good agreement within the limits of experimental error.
On  the  basis  of  above  studies  Fig  2  are  suggested  for
the studied complexes.
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