
INTRODUCTION

Vanadium and molybdenum are prominent
among the transition metals which play important
role in biochemical processes. There is hightened
intrest in the biological chemistry of vanadium due
to the discovery of two types vanadium  enzymes1,2,
Vanadium nitrogenase and vanadium
bromoperoxidase. According to the available report3,
V(III) is at the active site of vanadium nitrogenase.
Vanadium is also  known to be  an essential  nutrient
in higher life forms4-7, where it is involved in
phospholipid oxidation, sulphur metabolism and
cholesterol biosynthesis9. Apart from this vanadium
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ABSTRACT

The complexes of V(III) and MoO(V) with the ligands like glycine 2,4-dihydroxy-
benzaldehyde(GDHB),L-alanine 2,4-dihdroxybenzaldehyde(ADHB) and valine 2,4-dihydroxy-
benzaldehyde (VAIA) have been synthesised and characterised by analytical data, conductivity,
magnetic, infrared and electronic spectral data.The analytical data suggested 1:2(M:L) stoichiometry
for all the synthesised complexes.Octahedral geometry has been proposed for all complexes.
The ligands and their respective MoO(V) and V(III) complexes have been screened for their antimicrobial
activities.

Key words: V(III), MoO(V), ligand,octahedral, antimicrobial activity.

has been a subject of investigation with regard to
its association with insulin and its role in the body5.
Vanadium salts also controls glucose level in
plasma5. Vanadium is better absorbed in the form
of an organic matrix6. In such a case Schiff base
V(III) complexes seems to be impor tant to
synthesise. Similarly molybdenum(V) complexes
have been found to act as simple models for
biochemical redox6 and in nitrogenase enzymes7.

Keeping these facts in view , an attempt
has been made to synthesize and characterize
some of the biologically active Schiff base
complexes of vanadium(III) and oxomolybdenum(v).



668 DIXIT et al., Orient. J. Chem.,  Vol. 27(2), 667-671 (2011)

EXPERIMENTAL

All the chemicals used during this research
work, various  aldehydes and amino acids were of
A.R grade or equivalent purity. The ligands as well
as the metal complexes were analysed by standard
methods.Conductivity measurements were carried
out on Philips conductivity Bridge model PR 9500
using 10-3 M DMF and  DMSO solution at 25°C. The
I.R. spectra were recorded by Perkin Elmer FTIR
spectrophotometer by using KBr pellets. Electronic
spectra were recorded using Beckmann DU
Spectrophotometer. The magnetic susceptibility was
determined by Gouy’s balance using CuSO4.5H2O
as calibrant. .

Preparation of the ligands
The ligands were prepared by the reported

standard method12.

Preparation of metal complexes
The ethanolic solutions of the respective

ligand and corresponding chlorides of V(III) and
MoO(V) were refluxed for 4-5h. The precipitate so
obtained was cooled, filtered, washed repeatedly
with ethanol  to remove any excess of metal chloride
and /or ligand.Finally it was  dried in vacuum.

RESULTS AND DISCUSSION

The analytical data of the metal complexes
,along with melting points, magnetic moments and
molar conductance is given in Table 1.

The IR spectra of the ligands were
compared with those of the corresponding metal
complexes to find out the possible coordination sites.
The comparison revealed the monobasic tridentate
nature of all the three ligands.

The IR spectra of the ligands exhibited a
band in the range of 1640-1620 cm-1 assignable to
ν(C=N). These bands have shown a downward shift
of 15-20 cm-1 in the IR spectra of the corresponding
V(III) and MoO(V) complexes. These shifts
suggested the involvement of azomethine nitrogen
atom in coordination  with the respective metal8.  It
is expected that coordination of nitrogen to the metal
atom would reduce the electron density  on the

azomethine link and thus lower the HC=N
absorption9. This assignment was further confirmed
by the appearance of non-ligand band in the  IR
spectra of the corresponding metal complexes
around 520-550cm-1, assignable to ν(M-N)10.

The asymmetric carboxyl  stretching
νasym(COO-) has shifted to higher frequency while
symmetric carboxyl stretching νsym(COO-) has
shifted to lower frequency in all the complexes
indicating the linkage between metal ion and
carboxylate oxygen atom13.

The bands appearing  in  the  region of
1535-1515 cm-1 may be assigned  to ν(C-O) phenolic
stretching14 .These bands have shifted to higher
frequency in the IR spectra of the complexes,
suggesting coordination through phenolic oxygen
with the metal ion. It was further supported by the
appearance of non-ligand band in the far IR region
of the spectra of the complexes at 440-400 cm-1
attributable to ν (M-O) vibrations15.

In the IR  spectra of oxomolybdenum  (V)
complexes,  some new bands have appeared in the
region of 3400-3250 cm-1 due to ν(OH) vibrations
of coordinated water molecules and 800-750 cm-1,
720-700 cm-1 due to rocking and wagging modes of
water molecules respectively16.

 The IR spectra of the oxomolybdenum
complexes also exhibited another new band in the
890-920 cm-1 due to the presence of Mo=O moiety11.

As expected,all the vanadium (III)  and
oxomolybdenum  (V) complexes are paramagnetic
in nature(values in table-1) with two unpaired
electrons in V(III)and one unpaired electron in the
case of MoO(V). Conductivity for the complexes
measured at 25°C and 10-3M dilution suggested 1:1
and 1:2 electrolytic nature for V(III) and MoO(V)
complexes respectively.

The electronic spectra of  oxomolybdenum
(V) complexes are similar to each other, thereby
suggesting a uniform structure for all of them. The
complexes may be considered as octahedral  with
strong distortion resulting from molybdenum -
oxygen bond (Mo=O). The complexes exhibit three
distinct absorption bands in the ligand field region.
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Table 1:Characterisation of complexes  prepared

S. Complex Molecular M.Pt. Elemental analyses Magnetic MOLAR
 NO. Formula (In 0C) Moment Conductance

%Metal % C % H % N %Cl (B.M.) Values (ohm-1

cm-2 mol-1)
DMSO  DMF

             
1 bis(Glycine 2,4 di hydroxy [V(C9H8NO4)2]Cl 2950 10.74 45.53 3.37 5.90 7.48 2.91 50 70
 benzaldehyde) vanadium(III) chloride (10.65) (45.50) (3.30) (5.80) (7.39)   
       
2 Diaquo-Glycine 2,4-di hydroxy [MoO(C9H8NO4) 3050 27.11 26.15 2.91 3.39 17.19 1.70 55 75

 benzaldehyde oxomolybdenum (H2O)2]Cl2  (27.00) (26.10) (2.85) (3.31) (17.00)  
 (V)chloride
      
3 bis(alanine 2,4 di hydroxy [V(C10H10NO4)2]Cl 2750 10.14 47.77 3.98 5.57 7.06 2.98 65 80
 benzaldehyde) vanadium (III)  (10.10) (47.68) (3.90) (5.45) (7.01)  
 Chloride
      
4 Diaquo alanine 2,4-di hydroxy [MoO(C10H10NO4) 3000 26.22 28.10 3.27 3.27 16.62 1.85 90 135
 benzaldehyde oxomolybdenum (V)  (H2O)2]Cl2  (20.68) (29.82) (2.10) (3.00) (15.16)  

Chloride      
5 bis(valine 2,4 di hydroxy [V(C12H14NO4)2]Cl 2800 9.60 54.29 5.27 5.27 6.69 2.80 70 80

 benzaldehyde)  vanadium (III)   (9.68) (54.69) (5.49) (5.00) (24.36)   
  Chloride      
6 Diaquo valine 2,4-di hydroxy [MoO(C12H14NO4) 3100 24.60 31.65 3.95 3.07 15.60 1.65 100 145
 benzaldehyde  oxomolybdenum (V) (H2O)2]Cl2  (19.41) (29.16) (2.83) (2.84) (14.31)   
  Chloride      
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The low intensity bands spread over Ca 13000-
14000 cm-1 region may be due to 2B2→

2E
(dxy→dxz,dyz). The second band appeared at Ca
19000-20000 cm-1 due to the transition,
2B2→

2B1(dxy→dx2-y2).  The third peak lies at Ca
30000-22000 cm-1 and may be due to 2B2→

2A1

(dxy→dz2)11.

The electronic spectra of vanadium(III)

complexes exhibited bands at 16700 cm-1 with a
shoulder at 21000-21500 cm-1.The low energy band
may be assigned to 3T1g3T2g while the high energy
band to 3T1g3T1g(p) transitions respectively. These
are characteristic  of  octahedral geometry17.

Based on these studies octahedral
geometry may be suggested for all these complexes
with distortion in the case of oxomolybdenum (V).
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All the ligands and their V(III) and MoO(V)
complexes were screened for their antimicrobial
activity against E. coli, Salmonella typhinurium,

S. aureus and A.niger. The results revealed that the
metal complexes are more potent antimicrobials
than their corresponding ligands.

1. L.W. Amos and D.T. Sawyer, Inorg Chem.,
13: 78 (1974.)

2. H.R. mahler and E.H.Cordes, Biological
Chemistry, 2nd Edn. (Harper and Row,
NewYork), (1971).

3. R.L. Robson, R.R.Eady, Richardson,
R.W.Miller, M.Hawkins J.R Postgate, Nature,
322: 388 (1986).

4. T.G.F.Hudson, Vanadium- toxicology and
biological significance (Elsevier, New York),
(1964).

5. J.H.Swineheart, W.R.Biggs, D.J.Halko and
N.C.Schroeder, Biol Bull, 146: 302 (1974).

6. L.L.Hopkins and H.E.Mohar, in Newer trace
elements in nutrition, edited by E.W.Mertz
and W.E.Cornaitzer (Marcel Dekkar,
NewYork),(1971).

7. G.L.Curran and R.E.Burch, Proc.1st Annual
Conf. Trace subst Envir Health University of
Missouri,96, (1997).

8. M.Hidai & Y.Mizobe, Chem. Rev, 95: 1115
(1995).

9. Y.Schechler and S.D.J. Karlish, Nature, 284:
556 (1980).

10. J.Burgess, B.D.Castro, C.oliveira, M.Rangel
and W.Schlindwein, Polyhedron, 16: 789
(1997).

11. Kamalendu Dey and Kartick chakraborty,
Indian journal of  chemistry, 38A: 381 (1999).

12. Jagdish Prasad, Prem Yadav,Ved Prakash
and Krishna Srivastava, J.Indian Chem Soc,
84, pp. 647 (2007).

13. P.K.Sharma, A.K.Sen and S.N.Dubey, Indian
journal ofchemistry, 33: 1031 (1994).

14. S. J. Gruber,C.M.Harris and E.Sinu, J. Inorg
nuclchem., 30: 1805 (1968).

15. N.Saha and D.Bhattacharya, Indian J Chem.,
21A: 574 (1982).

16. C.N.Rao and J.R.Ferraro,Spectroscopy In
Inorganic and co-ordination compounds,
John Wiley NewYork,159, 173,214 (1969).

17. D.J. Machin and J.R. Ferraro, Spectroscopy
in Inorganic  compounds, John Wiley,
NewYork, p.159, 173, 214 (1969).

REFERENCES


