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ABSTRACT

The oxidovanadium(lV) hydroxamate complex of coitippgVO(CsH,NCONHO)] has been synthesized by the
reaction of VOS@5H,0 with two equivalents of potassium salts of matydroxamic acid in aqueous methanol
medium. The complex has been characterized by etaemanalyses, molar conductivity, magnetic moment
measurements, electrochemical and IR, UV-Vis speeind mass spectrometric studies. Based upon rgpect
studies, a square-pyramidal geometry around vanadibas tentatively been proposed for complex. The
antimicrobial potential of complex has been asdaggainst some pathogenic bacteria E. coli, Seasr S. typhi,

S. paratyphi, S. epidermidis, K. pneumoniae andjifut€. albicans, B. fulva and F. oxysporum by mimm
inhibitory concentration method. The complex hasnb®und to possess promising antimicrobial postmélative

to ligands. Thermal behavior of complex has beadistl by TG-DTA techniques. The coordination compeuof
complex with 2-cyanopyridine and 4-aminobenzoeitrhave also been synthesized and characterized by
physicochemical and IR spectral technique. Cytaityxiof complex was assayed on mammalian transfbroed

line Hep2c, by MTT assay.

Keywords: Oxidovanadium(lV) complexes, Antimicrobial actieis, Nicotinohydroxamic acid.

INTRODUCTION

Over the years amver increasing research interest in the chemistry afadaum has been aroused due to the
tendency of vanadium to exhibit a range of oxidastates [1], affinity for a variety of ligandsrsttural novelties,
complexities and physiological effects [2]. The guutal applications of vanadium complexes as pheotagical
agents [3-5] antimicrobial [6-7], anticancer [8}algtic activities [9], in organic synthesis andtaréal science [10-
11] have drawn the special attention of inorgahierngists.

Of a variety of biologically important ligands known tform metal complexes, hydroxamic acids having
RCONHOH group, constitute an important class ofaaig bioligands [12-13]. The hydroxamic acid moietya
constituent of antibiotics, antifungal agents, faattlitives, drugs, tumor inhibitors and growth ¢ast[14-16]. The
derivatives of hydroxamic acid are biochemicallghiy active and find applications in medicinal (j&&-20] and
have nitric oxide-releasing properties [21]. Thaatévity of hydroxamic acids towards nucleic acasl sulfhidryl
groups of proteins has been established to be d@hson for their inhibitory effect on various enzgmd&he
chemistry of vanadium hydroxamate interactions fisignificance because of there use as bioinorgamdel
compounds [22].

A particular interest in selection of ligand nicathydroxamate used in present work stems from doe that
cinnamic acid derivatives are known to exhibit was biological and pharmacological activities \dntioxidant,
nicotino hydroxamate finds use as an active compoimethe inhibition of melanogenesis [23]. As artpof our
continuing research interest on oxovanadium (i) aonoxovanadium(lV) hydroxamate complexes [24feport
herein the synthesis and structural characterizatib oxidovanadium(lV) hydroxamate complex deriviedm
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nicotinohydroxamate ligands (Fig. 1,2) of biolodicalevance [25-27]. The newly synthesized comgias been
assayed for their biological activity.

MATERIALSAND METHODS

All the solvents used were of A.R. grade and westlliéd and dried, prior to use, by standard mdtho/anadyl
sulphate (VOS@5H,0) (Merck) was used as procured. The potassium tinaoydroxamate (KHL) was
synthesized by reported method [28] and charae@ri® microanalysis and IR spectra while vanadiomtent in
the complex was determined gravimetrically a®©y/and C, H and N analyses were obtained on an Gala-
elemental analyser. The molar conductance measuteshé10° molL™ solutions in methanol) were made on an
Elico conductivity bridge type CM-82T. FTIR spectad complexes were collected on a Nicolet-5700 FTIR
spectrophotometer (4000-200 ¢pusing KBr pellet and pellet was prepared in a liox to avoid moisture. The
room temperature magnetic susceptibilities weresmea by Gouy's method using Hg[Co(NGJSas calibrant.
Electronic spectra of complex was recorded on aaviaCary-100 Bio UV-Vis. spectrophotometer usingtmaaol

as solvent. The mass spectra of complex was reg@ti®om temperature as electron spray mass spestiry. The
electrochemical study was carried out on CH instmielectrochemical analyzer. All voltammetery axpents
were performed in single compartmental cell of wadu10-15ml containing a three—electrode system dsimg of
Pt-disk working electrode, Pt-wire as auxiliaryatede and an Ag/AgCI electrode as reference eldetin MeOH

+ H,O (95:5) medium with BINCIO, as supporting electrolyte. The potentials was ek against Ag/AgCl
reference electrode. Thermograms of complex wasrded on EXSTAR TG/DTA 6300 at a heating rate of@0
min™ in nitrogen atmosphere.

Synthesis

Preparation of [VO(CsH4;NCONHO),]

In a typical reaction, to a solution of VOSBH,0, (0.5g, 1.95 mmol) in aqueous methanol (20mLyplation of
KHL (0.7g 3.97 mmol) in methanol was added. Thectiea mixture was stirred for 1h. The concentrageshen
dried under vacuum by repeatedly treating with gdetrm ether whereupon dark brown solid was obtaifiée
concentrate was then filtered and residue wasipdrfom dichloromethane.

Anal. Calcd for VG,H,g0sN, (341) C, 42.28; H, 2.93; N, 16.42; V, 14.95. Fo#e) C, 42.32; H, 2.97; N, 16.47;
V, 14.97 .Am (PANQ):9.79 Scrfmol™; peg (293K): 1.70 B.M. (Yield: 1.14g, 85%).

Preparation of Coordination compounds of [VO(CsH;NCONHO),] with 2-cynopyridine and 4-
aminobenzonitrile

To a methanolic solution of [VOgE,NCONHOY)], equimolar amount of 2-cynopyridine and 4-aminuhitrile
were added in separate experiments. The reactigtumaiwas stirred for 4 h at room temperature dusirhich
separation of black color solid was observed. Tdigl ompounds so obtained were treated with petrol ether
and finally dried under vacuum. Anal. Calcd. fohi,NgOsV (Formula weight, 443) (%) : C, 48.75; H, 2.70; N,
18.96; V, 11.56. Found: C, 48.79; H, 2.75; N, 18¥8811.56a, =9.79Scnfmol™; pey; 1.76 B.M. Anal. Calcd. For
CioH14NgOsV  (Formula weight, 457) (%): C, 49.89; H, 3.06; N8.38; V, 11.16. Found: C, 49.93; H, 3.09; N,
18.43; V, 11.192,, =9.50Scnfmol™; pes - 1.70 B.M.

Antimicrobial activity Test

Thein vitro antibacterial and antifungal activity of oxidovainanm(lV) hydroxamate complex was studied against
fungi and bacteria viz. Gram (+ve) and Gram (-\®))a minimum inhibitory concentration (MIC) meth{#9-30].
MIC is the lowest concentration of the antimicrdl@gents that prevents visible growth after ovenhigcubation.
The samples were tested in triplicate. All the tadtures were streaked on soya bean casein a@dABand
incubated overnight at 3. The MIC assay was performed in a 96-well mitrelplate. For MIC assay of each
drug, a row of 12 wells was used out of which tasi wells were taken as control (no drug addedihka the ten
wells received 100uL of the Muller-Hinton broth,cept the first well that received 200 uL of brotntaining 500
ng mL* concentration of the test drug. From the firstlfebntaining test drug), 100 pL broth was withdnawith

a sterile tip and added to the 100 uL of the biotthe second well and contents were mixed fouesinThen 100
uL was withdrawn from second well and was addethécthird well. In this way a range of two-fold sédilutions
were prepared (500-0.98pgiiLin DMSO. The broth in each well was inoculatedhw2pL of the bacterial culture
and the contents were mixed by 10 clockwise andrtiglockwise rotations on flat surface. The phates incubated
at 3%C thereafter and observations for growth of baatesere recorded after 24h.

Céll culture. Human Cervix carcinoma (HelLa) cells were trypsidii@m a confluent monolayer culture obtained
in a 25 cm canted neck flask. The confluent monolayer ofdéks was washed twice with phosphate-buffer saline
(PBS), pH 7.2 followed by with exposure to Tryp&iBTA (100 mg % EDTA and 125 mg % Trypsin 1:250;
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Sigma Chemical Co. St. Louis, USA) disaggregasotution for two minutes. The disaggregating solutivas
completely removed by decantation and the enzyrhgiso treated flask was incubated at’&7for three minutes.
The disaggregated cells were resuspended in apai®pvolume of Dulbecco’s modified Eagels's medium
(DMEM) supplemented with fetal calf serum (FCSP%4, v/V) and adjusted to a cell density ef@ cells/mL.

In Vitro Cytotoxicity Assay. The uniform volume of Hep2C cell suspension (200well) was poured in the
selected wells of a 96-wells tissue culture platee columns were marked, in wells under each otthemns the
filter sterilized drug compound prepared in DMSQL(M stock) was dispensed to achieve final conegiot of 2,
4, 8, 20 and 28 mM. The cells treated with drug poumd were incubated in a Gdcubator with 95% humidity at
37°C for 16-18h. The drug compound concentrations wested in quadruplicate and mean values were ledécl
after MTT assay (using 5mg niLin PBS, 0.1 M pH 7.2 of MTT (1-(4,5-dimethyl-thi@z2-yl)-3,5-
diphenylformazan) compound. The appropriate costwith no drug compound but containing appropréateunt
of DMSO (used to prepare stock of drug compound=kevalso incubated to see if DMSO alone has amcetin
the viability of the proliferating cells cultured vitro.

RESULTSAND DISCUSSION

The interaction of VOSE5H,0 with bimolar amount of nicotinohydroxamate (fig.in aqueous methanol solvent
medium leads to the quantitative formation of caempk in agreement with elemental analyses. Théioaeatan be
rationalized as:

2(CsH4,NCONHOK)
VOSO, 5H,0 »\/O(C;H,NCONHO), + K,SO, + SH,0

Schemel. Synthesis of bis(hydroxamato) oxidovanadium(I'V) complex

The complex is dark brown fine powders soluble MED and methanol. The molar conductance value$@t i1
solutions) in methanol was 1.0 S Tmole® suggested non electrolytic  nature of complexe Enyoscopic
molecular weight determinations of complexes imatienzene indicated these to exist as monometssirsolvent.
The room temperature magnetic moment value of cexnplas 1.79 glrespectively are in confirmation with their
paramagnetic nature and +4 oxidation state for diama. The vanadium content in the complex was daterd
gravimetrically as YOs.

O

(.
c N——OK

=

AN

Fig. 1
IR Spectra
The formation of complex has been inferred fromomparison of their IR spectra with those of freedoxamate
ligand, scanned in 4000-200 ¢megion. The characteristic bands of hydroxamic grate due t@(C=0),v(C-N),
v(N-0O) andv(N-H) modes which undergo significant change on mlewation. The KHLdisplayed bands at 1620,
1353, 1015 and 3104 ¢hdue tov(C=0),v(C—N),v(N-O) andv(N-H) modes. These bands appeared at 1525, 1467,
1000 and 3110 crirespectively in complex VO@ENCONHO). A shift in v(C=0) mode to lower wave number
andv(N-H) mode remains almost unshifted in the compleggested the bonding through carbonyl and hydroxyl
amine oxygens in oxidovanadium(lV) complex [31].eTabsorption band due t§C—N) mode occurring at 1353
cm*in KHL has been found to shift to higher region at 1467 émcomplex. It is important to mention here that i
complexes of cobalt(ll) and nickel(ll) with nicotiohydroxamic acid bonding occur through nitroged éNO)
coordination have been indicated [32-38pbsorption bands appeared at 978"dmdue to (V=0) mode. The non-
observance of bands at 785 tassignable to (V-O-V) asymmetric stretch are indicative of monokear nature of
complex.

M ass Spectra
The mass spectra of complex showed molecular iakgpeonfining the profound formula. The mass spécésults
along with elemental analysis agree with formatboomplexes.
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Fig. 2 Mass spectra of Bis(hydroxamato) oxidovanadium(l'VV) complex

Oxidovanadium (IV) complex [VO(§H,NCONHO),] display molecular ion peak at m/z 338 respecyiible 1).
Complex showed base peak at m/z 123 correspondifiglt-O+2H]". The other fragment ions appeared at m/z
338(8.21), 321(4.01), 303(3.64),137(3.61), 123(10006(8.27) (Fig. 2) corresponds to [VO(HHQ+4HT,
[VO(HL) ,-20H-4HJ', [HL]", [HL-NHO]" respectively.

Table 1: Mass spectra of bis(hydroxamato) oxidovanadium(lV) complex

Complex m/Z
VO(HL?),-3H]* 338(8.21)
[VO(HL?),-O+4H]* 321(4.01)
[VO(HL?),-20H-4H]" | 303(3.64)

[HL?] 137(3.61)
[HLZO+2HT 123(100)
[HLANHOJ 106(8.27

Electrochemical studies

Vanadium exhibits different oxidation states, teduction/ oxidation is known to occur between ddfe oxidation
states without any role played by the ligands. tdeo to probe the electronics of ligand binding aedox
properties, the electrochemical studies of oxidediumm (IV) complexes by cyclic Voltammetery (tallehas been
performed. A negative scan was initiated in positdirection at different scan rates 0.001 V/s -0R0V/s in
MeOH + HO (95:5) with BUNCIO, as supporting electrolyte. A blank CV run with tligands in the potential
range -2.0 to +2.0 gave one peak at +1.0 due tdatimn of the ligands. The non observance of tldakpin
complexes suggested that the redox process is metdakred only. Cyclic voltammogram of complex was
performed at different scan rate.

Table 2: Cyclic voltammetric data for bis(nicotinohydroxamato)oxidovanadium(lV) Complex

Scan rate AE (mV)
Complex mV/s Redox couple | Epa(V) | Epc (V) Ep.-Ep. Ipa Ipc Ipa/lpc | nAE
[VO(HL) » 100 VoY - -0.5987 - - -6.7667 - -
[VO(HL) » 150 Yo livi - -0.6966 - - 1.42 - -
[VO(HL) , 200 vaViv" - -0.8886 - - 2.54 - -
[VO(HL) » 250 VvOV/VOY/V™ | -0.7035| -0.4563 24.72 -1.60  3.53 0.45 58|77

The Voltammogram at different scan rate of 100,, Z8D mV/s for complex of composition VOZNCONHO),
depicted only cathodic peak and no anodic peak be@n observed. However at scan rate of 250 e is

90
Pelagia Research Library



Sonika Sharma and Neeraj Sharma Der Chemica Sinica, 2013, 4(4):87-96

feeble anodic peak and significant cathodic peakeRplanation for significant cathodic peak at eliént scan rates
and absence of anodic peak may be assigned telprabence of lone pair of electrons on nitrogepyoifline ring
which contribute to reduction of vanadium metaleTdbsence of anodic peak in this complex is iniieadf its
stability towards oxidation [34-35]. The generaatode process can be represented by followingtems:

vV el === V' ©

Thermal Studies

The thermal decomposition behavior of hydroxamatdavanadium (IV) complex VO(§,NCONHO), has been
studied by thermogravimetric and differential thafranalysis techniques in,Nitmosphere [fig. 3]. The thermal
data of complex is presented in table 3. The TG@ewf complex has shown that complex is thermatiyple upto
78°C respectively after which temperature complexaeuyo decomposition in continuous single step.

Table3: Thermal decomposition data of bis(nicotinohydr oxamato)oxidovanadium(l'V) Complex

Initial TGA
Complex decomposition dec%;%fs%on Data DTA Data
temperature ©C) Decomposition Weight Decompositio Peak Peak nature
(°c) Range loss (%) Products temperature
190 Exothermic
. A7 O VO(HL),- (Feeble)
VO(HL), 78 Single 78-474°C) 42 2HL Exothermic
465
(Feeble)

The complex of composition VOEE,NCONHO), TG-DTA chart show that complex is stable up to the
temperature 10C after which it undergo single step decompositidth wt. loss of 42.8% with dark color residue
corresponded to formation of VO&NCONHO) as the product of decomposition. The compmisplay two
exothermic peaks 19X, 465°C in DTA curves.

L 233 Cal 457 Cel 040
1500 1 189 Cel ) 240 ug/min 312 ug/min —160.0 -
I —0.20
1000 - e ———— i
—0.00
5 465 Cel e .
50.0 | 190 Cel 361 uv

14.5 uV

-25.1 ml/mg

0.0 120.0 —-0.40

-90.7 m1/mg

é -50.0 T = —-0.60 %
=L o =
& —1000 T | 4 £
-100.0 =
99.7 Cel _ B
96.01 % —-1.00
150.0 - 4
— 80.0
B —-1.20
-200.0 K b
474 Cel —-
L 58_/2 o 1.40
250.0 |- i 800 ]
i —-1.60
-300.0 |-
. ! . ! . ! . ! . ! . ! . ! . ! . ! . ! —-1.80
100 200 300 400 500 600 700 800 900 1000
Temp Cel
Fig3. TG-DTA graph of Bis(hydroxamato) oxidovanadium(l' V) complex
VO(CsH;NCONHO), »\O(C:HsNCONHO)  (5)
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Electronic absorption spectra

The UV/Vis spectra of ligands and complex has beeorded in methanol. The Uv/Vis spectra of VQS8,0
exhibits bands at 252, 306, 780 nm in consonante most of vanadyl complexes [36]. The free ligaligblayed
absorption bands at 246, 258 nm and 262, 292, 8#8espectively. Complexes VO{E,NCONHO), exhibited
bands at 386(1175), 422(678), 580(140), 710(42pnth364 (1187), 458(668), 574(149), 718 (30) nmeetvely.
The intense high energy bands appearing at 364nnooiinplex (I) may be assigned metal ion inducedgeha
transfer transition. The less intense absorptiamdbaappeared at 574 nm may be ascribeﬂfgaszg transition
characteristic of oxidovanadium(IV) coordinatinggoodn donating ligands. The absorption bands at 458 ray m
be assigned to LMCT transition originating fromédopair of electrons on oxygen atom of hydroxamigignds into
an empty d orbital of the vanadium ion. The absorpbands observed at 718 nm may be assignedaddinating
from a lone pair of p orbitals on the hydroxamagand @) into an empty d orbital of vanadium to inducesy
charge transfer to the metal center in complexel tigh valence metal ions. On the basis of IR¢tebmic and
mass spectral data, a square pyramidal geometméaromplex has tentatively been proposed (Fig. 4)

HN—O\“ ‘/o:C
” \

Fig. 4 Geometry of b|s(n|oot|nohydroxamato)oxidovanadium(lV) complex

Magnetic studies
The room temperature solid state magnetic momdoesaf 1.75 B.M. corresponds to the spin onlyeal S=1/2
for [VO(HL),] establishing, thereby the mononuclear and pagaetic nature of complex.

Reactions with nitrogenous bases

Literature contains scattered reports on the rgactf cyanopyridine (CNPy) and cyanoanilines (@N towards
various metal halides and complexes, to study thémding modes/coordination sites. The interactiaris
VO(CsH,NCONHO), with equimolar amounts of 2-cyanopyridine and yafmanniline in methanol leads to the
formation of 1:1 coordination compounds accordim¢hie scheme 2:

2-CNPy

S/ > VO(CsH,NCONHO),.2-CNPy
VO(CsH,NCONHO),

4-CNAN

> \/O(CsH,NCONHO),.4-CNAnN

Scheme 2: Addition compound of Bis(nicotinohydroxamato) oxidovanadium(l'VV) complex

Information on the structure of these adducts heentobtained from their IR spectra as it plays wa ikde in
deciding the bonding mode of ligands. The cyanaassl possessing two potential donor sites (MHd —CN),
have been reported to behave as monodentate antaidedepending upon as to whether the coordinatikes
place through —NHK-CN group or both. The coordination through nérijroup is known to result in an increase in
v(CN) mode [37] while coordination through —MHEp. results in shift of this mode to lower wavanhers. Also a
decrease iw(CN) mode considered to result from coordinatiorcgdino group through its triple bond [38-39]. In
the IR spectra of the coordination compound of VE{BICONHO), with 4-CNAn, the bands due t@sym NH and
vsymNH vibrations occurring at 3442 and 3360 trhave been observed to remain almost unalterggesting that
amino group is not involved in coordination to nhetaterestingly these observations are in agreéméh earlier
observations [40] but are contrary to reports foordination compounds of copper(ll) chloride andrbide with
cyanoanniline wherein bonding through —Nkas been reported [41]. The absorption band dug€@dl) mode
occurring at 2242 cthhas been observed to shift higher wave numberSsg®@cm’ indicative of coordination
through nitrile group (Fig. 5a)

Thev(C=N) mode, known to occur at 2240 ¢rim 2-cyanopyridine has been observed to remamsst unaltered,
suggesting thereby the non-participation of cyarsup in coordination. The coordination through gyeidine ring
nitrogen is known to lead to characteristic blugtstin the positions of pyridine ring vibrationgyvfour principal
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bands of pyridine in 1600-1430 €megion due to C=C and C=N stretching vibrations/enm higher wave number
on coordination, with the highest frequency bandngj the largest shift without much change in tlosipon of
v(CN). Bonding through pyridine nitrogen is furttsrpported by the appearance of bands in 338-325region
assigned ta(V«N) mode establishing hereby that the coordinatibayanopyridine has occurred through ring

— Ji\lj
l \
\”Ap =¢

C_ ~ — —
(T 0 NH HN O\HXO_C
I Q—(I .
C=N
NH, /
@) (b)

Fig. 5 Geometry of addition compound of bis(nicotinohydr oxamato)oxidovanadium(l'V) complex

AN

Antibacterial activity

The VOSQ.5H,0, ligands and newly synthesized complex was testedro for their antibacterial activity against
Gram +ve bacteria viZStaphylococcus aureus, Staphylococcus epidermittis Gram —ve bacteria Escherichia
coli, Salmonella typhi, Salmonella paratyphi ancébSiella pneumoniaemploying MIC method [graphic 1]. The
results were compared with treated control, comrmakmntibiotic tetracycline hydrochloride which ibfted
bacteria in 7.81-15.62 pug/mL range. The resultsvstiat the VOSQ5H,0 inhibits all the bacteria at 250 pg/mL.
The ligand has been found to show no effect oredfit bacterial strain under consideration. Theptermdo not
exhibit any significant activity for any of testedcteria (table 4).

EEIE. coli
] = sursus
500 - . tohi
1 B 5. paratyphi
IB-_ = =pidrmidis
am Y. preumones
350
E 1m
E ]
o 3
= J
S -
150
1
= -
L T T T T
KHL YOMHL Tetrmcpclm HEI
YOS50, _5H.0 HL),
Compoundianfhoic

Graphic 1: In vitro antibacterial spectrum of bis(nicotinohydroxamato)oxidovanadium(lV) complex

Table4: Antibacterial data of bis(hydroxamato)oxidovanadium(lV) Complex

Ligand/Complex - - Bacterla' - —
E.coli | S.aureus| S.typhi| S.paratyphi| S.epidermidis| K.pneumonea
VOSQO:.5H,0 250 250 250 250 250 250
KHL - - - - - -
VO(HL), - 500 - - 500 -
Standard drug tetracycline hydrochloride 1562 25.6 7.81 15.62 15.62 15.62
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Antifungal activity

The VOSQ.5H,0, KHL and VO(GH,NCONHO), were screened in vitro for their antifungal activiin selected
fungi A. niger, B. fulvaandM. circenelloidsusing MIC method (table 5). The results were camgavith standard
antifungal drug fluconazole (treated control) whichibits these fungi at 3.9 pug/mL. The VOS&H,O inhibits the

growth of selected fungh. niger and B. fulvaat 62.5 ug /mL and. circenelloidsat 15.62 pg /mL. The ligand
inhibits fungiA. niger M. circenelloideat 250 pg /mlandB. fulvaat 125 pug /mL.

[ A. niger
I B. fulva

I V. circinelloid
250 |

200—-
150—-
100—-
50—-
0 - T T
KHL

VOSO,.5H,0 VO(HL), Fluconazole
Compound/antibiotic

Conc.pg/ml

Graphic 2: In vitro antifungal spectrum of bis(nicotinohydr oxamato)oxidovanadium(l'V) complex

Complex has shown pronounced activity at 15.62 |LgggrinstB. fulvaandM. circinelloides and A. nigeat 62.5
pg/mL. Although the antifungal activity of complexes less than standard fungicide yet is relativegher than
earlier reported monooxidovanadium(lV) complex fdia 2). Further it has been reported that compéxHL?),

show significant antifungal activity, although do#cterial activity of this complex is negligible.

Table5: Antifungal data of bis(nicotinohydr oxamato)oxidovanadium(l' V) Complex

Ligand/Complex Fungi
A.niger B.fulva M. circinelloid
VOSQ,.5H,0 62.5 62.5 15.62
KHL 250 125 250
[VO(HL)] 62.5 15.62 15.62
Standard drug (fluconazole) 3.9 3.9 3.9

In Vitro Cytotoxicity Assay. Cytotoxic assays of VOSQpotassium nicotinohydroxamate and newly syntteekiz
complex was performed at several concentrationsnegns of colorimetric microculture MTT assay (table
Complex exhibit appreciable viability of 83.5% pestively at 2mM concentration. It has been obseithat with

increase in concentration of test complex cytotibxigets significantly enhanced. The cytotoxic stdhs shown
that complex derived from nicotinohydroxamate assltoxic.

Table 6. Cytotoxic assay of hydroxamate ligand and bis(nicotinohydr oxamato)oxidovanadium(lV) complex against Hep2C cell line

Test Compound Cell viability (%) at the selected test compoundaantration
P Control [ 2mM | 4mM | 8mM [ 20mM| 28mM
VOSQ,.5H,0 100 40 35 35 30 30
CsHs,NCONHOK 100 44.8 44.8 42.1 38.9 39.3
VO(CsH,NCONHO) 100 83.5 83.0 83.0 48.8 48.8
CONCLUSION

The hydroxamato oxidovanadium(lV) complex derifemn nicotinohydroxamate ligand has been synthesirel
thoroughly characterized by various physicochemaradl spectral techniques and a square pyramidahefep
around vanadium in these coordination compoundshes inferred. IR spectral studies show the batentature
of hydroxamate ligands involving coordination thgbuhydroxylamine oxygen (-NHO) and carbonyl oxygen
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(C=0). A square pyramidal geometry around vanadigntonsistent with various spectroscopic studidse T
electrochemical studies have shown these to exhilsi-reversible ¥V redox couple. The complexes have
shown promising biological activity against testgthogenic bacteria and fungi. The coordination moumds of
parent complexes with nitrogenous bases 2-cyandipgriand 4-aminobenzonitrile have been prepared and
characterized in order to study the bonding behafibbases.
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