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Abstract

The oxidovanadium (IV) complexes of composition [VO(Q)(HL"
2)] with hydroxamate ligands(where Q= 8-hydroxyquinolate ion)
(CgHNO-); HL! = 2-chloro-4-nitrobenzohydraxamate (2-Cl-4-NO2BzH);
HL? =4-aminobenzohydroxamate (4-ABH) have been synthesized by the
reactions of VO(Q). with potassium hydroxamate ligands (2-Cl-
4NO,BzHK) and (4-ABHK) in 1:1 molar ratio in THF+MeOH. The
complexes have been characterized by elemental analyses, molar
conductivity, magnetic moment measurements, IR, mass spectrometry,
electronic and ESR spectral studies. Bonding through hydroxamic and
carbonyl oxygens (O, O coordination) has been inferred from IR spectra.
The electrochemical behavior of complexes studied by cyclic
voltammetric method has shown a quasi-reversible vO*IVO* redox
couple. The antibacterial potential of complexes evaluated against some
pathogenic Gram +ve bacteria (S.aureus, S.epidermidis) and Gram —ve
bacteria (E.coli, S.typhi) by minimum inhibitory concentration (MIC)
method has shown promising antibacterial activity relative to respective
free ligands and standard drugs.
Keywords: Oxidovanadium (V) complexes, 2-chloro-4-
nitrobenzohydraxamate, 4-aminophenylhydroxamate,
Spectral studies, Antibacterial activity.
Introduction
The coordination and biochemistry of vanadium, an important
bioelement because of its pharmacological properties [1, 2] has been a
subject of increasing research interest. The anionic form vanadate
resembling phosphate and of the cationic forms, VO® in particular, have
been of biological relevance [3-7]. The ability of vanadium to exhibit
variable oxidation states especially the interconversion between vanadium
(IV) and vanadium (V) in biological media has led to the synthesis of
numerous complexes derived from organic ligands with varying donor
atoms exhibiting broad coordination potentialities [3]. The antitumor [8],
antimicrobial and insulin enhancing effects [9] of vanadium complexes are
well-documented. There has also been a growing interest in the synthesis
of vanadium complexes as models in haloperoxidation, phosphorylation,
insulinmimicking [5, 10] and nitrogen fixation [11-13].
Review of Literature
Hydroxamic acids (-NHOH) an important class of organic
bioligands have been of considerable chemical and biological importance
[14, 15] because of exhibiting a wide spectrum of biological activities as
antibiotics, antitumor [16]and antifungal agents and their involvement in
processes such as microbial iron transport [17], inhibition of nickel-
dependent urease enzymes [18, 19], the zinc-dependent matrix
metalloproteinase [20, 21], the haem-dependent prostaglandin-H synthase
and histone deacetylase inhibitors [22]. The versatility of bonding because
of tautomerism exhibiting hydroxamic and hydroximic forms in their metal
complexes is highly fascinating [23, 24]. Scattered reports describe the
synthesis and biological activity of vanadium (IV, V) hydroxamic acid
complexes [25, 26].The substituents at hydroxamate ligand have been
found to exhibit a range of coordination possibilities depending on the
metal ion involved & pH of reaction. The aminohydroxamic acids have
been reported to coordinate to metal through (O, O) as a singly
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deprotonated hydroxamate, through (N, N) of the
amino and the deprotonated hydroxamic nitrogen or
as a (N, N), (O, O) bridging bis chelating ligands
[27].The complexes with electron withdrawing groups
(-NO,, -Cl) are known to exhibit higher activity than
those with an electron releasing group (-NH>). The -
OH and —NH, substituted benzohydroxamic acids
have been reported to inhibit mammalian
ribonucleotidereductase and exhibit actineoplastic
activity [7]. both acetylacetonate groups can be
replaced with organic ligands. It is also aimed to study
the coordination mode of the ligand and evaluate
potential antibacterial activity of newly synthesized
complexes
Objective of the Study

As a part of our research interest on the
synthesis of oxidovanadium(IV)hydroxamates,[28-32]
we report herein the synthesis of new Oxidovanadium
(IV) Complexes containing quinoline-8-olato and
hydroxamate ligands which has been reported to
undergo ligand exchange reactions where one
quinoline-8-olato group can be replaced with organic
ligands.
Experimental Details
Materials and physical measurements

All the reagent-grade solvents and chemicals
were of reagent grade. The vanadium content in
complexes was determined as V,0s. The carbon,
hydrogen and nitrogen analyses were obtained on
Eager 300 NCH System Elemental Analyzer. The
molar conductance (10'3 M solutions in CH3OH) was
obtained at 25 + 0.1°C on an Elico Conductivity
Bridge Type CM-82T. The room temperature
magnetic susceptibiliies were recorded by Guoy’s
method using Hg[Co(NCS),] as calibrant. IR spectra
were recorded as KBr pellets on Nicolet-5700 FTIR
spectrophotometer. The pellets were prepared in a
dry box to avoid the action of moisture.
Synthesis

To a solution of [VO(Q)2) in THF+MeOH
(20ml) were added equimolar amount of potassium
hydroxamate ligands (2-CI-4NO2BzHK) and  (4-
ABHK) in the same solvent in separate experiments.
The reaction mixture was initially stirred for half an
hour and was then refluxed for 16 h whereupon a
change in color of reaction mixture from blue to brown
was observed. The scheme of the reaction is as
below

THF + MeOH
Reflux

I +H” > VA0
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Structure of Ligands
Fig 1
Potassium-2-chloro-4-nitrobenzohydraxamate
Potassium-4-aminobenzohydroxamate (2-Cl-
ANO2BzHK) HL' (4-NH4BzHK) HL?
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Results and Discussion

The X-band ESR spectra of [VO(Q)HL'?
recorded at room temperature displayed the typical
hyperfine spliting and anisotropic line shapes of
vanadium(lV) chelates. The characteristic eight line
ESR pattern is due to interaction between
vanadium(lV) with its own nucleus | = 7/2 indicative of
the presence of vanadium(lV). The nuclear magnetic
guantum numbers corresponding to these lines are -
712, -5/2, -3/2, -1/2, +1/2, +3/2, +5/2, +7/2 from low to
high field. The g average values determined from the
spectra are =1.98 close to the spin only value (free
electron value of 2.00) suggesting a little spin-orbit
coupling.

It therefore, follows that changes in
characteristic infrared spectral bands from ligand to
complexes, electronic spectral bands in the visible
region, ESR and magnetic studies are consistent with
the description of the metal center as vanadium(lV)
and square-pyramidal geometry for complexes may
tentatively be proposed as (Fig. 7, 8).

The UV-Vis spectra of [VO(Q)2], HL2and
newly synthesized complexes have been recorded in
CH3OH. The electronic spectra of [VO(Q)2] is known
to exhibit bands at 390 573 and 769 nm a peculiar
feature of vanadyl complexes [36,37]. The ligand
KABH showed bands at 225, 257 nm attributed to
intraligand - transitions. The complexes
[VO(Q)HL"? displayed bands at 800-750 and 550-
450 nm range ascribed to LMCT and d-d transitions
respectively. These spectral observations are in
agreement with those reported for square-pyramidal
oxidovanadium (IV) complexes [33].

Mass spectra of complex 1 showed
molecular ion peak at 425.23 and of complex 2 at
362.23, fragment ions supports the formation of
complexes [VO(Q)HL'] and [VO(Q)HL?.

A comparison of IR spectra of ligands with
those of complexes confirms the coordinate bonding
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of hydroxamate ligands through carbonyl and hydroxyl selected gram +ve and gram -ve bacteria by MIC
oxygen atoms. The free ligand and the newly method. Complex [VO(Q)HL'] has shown pronounced
synthesized oxidovandium (IV) complexes were activity over [VO(Q)(HL?)] and free ligands.

screened in-vitro for their antibacterial activity on

. 1.
Fig 2. Mass Spectrum of [VO(Q)HL ]
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Fig 5. IR Spectrum of [VO(Q)HL?]
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Fig 6. In vitro antibacterial spectrum of oxidovanadium(lV) complexes

In vitro antibacterial spectrum of Hydroxamate ligands and their
oxidovanadium(lV) complexes
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Fig 7. Structure of [VO(Q)HLl]

Fig 8. Structure of [VO(Q)HLZ]
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Conclusion
The mass spectra suggested these

complexes to be mononuclear. Complexes displayed

common base peak at m/z(%) 146(100)

corresponding to the quinoline-8-olato  ion.

Hydroxamate ligands have displayed O, O

coordination mode involving bonding through carbonyl

and hydroxamic oxygen atoms excluding the

involvement of amino and hydroxamic nitrogen atoms

in bonding, has been inferred from IR spectra. Five

coordinate square pyramidal geometry of complexes

has initially been proposed from the spectroscopic

studies. An assay of antibacterial activity of

complexes has shown efficient antibacterial activity

against the test organisms.
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