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INTRODUCTION

Vanadium coordination chemistry condtitutesafield
of increas ng interest and has been the subj ect of exten-
sive studies during recent decades by many different
authorg® 2. A great number of ligands have been em-
ployed inthestudy of biologically relevant vanadium
systemswith theam of finding apossiblecorrelation
between activity and coordination geometry. Moreover,
diverseaspectsrelated toitsbiol ogical and pharmaco-
logicd activitieshave been reviewed® 4,

Vanadium (111, IV and V) hasahigh affinity for N,
O and/or Sdonor groups. It reacts with many natu-
rally occurring species, including pyridine carboxylic
acids, forming stable complexeswith diverse stoichi-
ometries. Metal complexesof pyridine carboxylic ac-
idsand someof their derivativeshaverecently received
considerabl e attention asmodel systemsfor thede-
sign of new metallopharmaceutical compounds. Fur-
thermore, several vanadium complexeshavebeenin-
vestigated asantidiabetic agents, most of theminvolv-
ingvanadium (IV) asthemeta center’™>%, Among oth-
ers, oxovanadium (V) associated with picolinateand
other related ligands seem to be very promising as
insulin-mimetic ord drugs™.

It was a so determined that vanadium complexes
of thishbio-ligandaremoreeffectivethantheliganddone
inthetreatment of diabetes'?. Theinsulin-like proper-
ties of the Vanadium (V) dipicolinate compound;

[VO,dipic], originally prepared by Wieghard™, and
its4-hydroxydipicolinate derivative; [V O,dipic-OH],
have been recently determined™ 2. The structural
chemigtry of Vanadium (V), likethat of other transition
meta sin high oxidation states, ismainly related to the
oxo complexes. Although agreat number of oxo-bridged
vanadium (IV and V) and mixed va ence complexes
are described in the literature, these compounds are
lessabundant thanthoseof Ti (1IV) or Mo (V, VI). More-
over, to our best knowledge, only few examplesof bis
oxo-bridged compounds have been reported*>4,

|satinisan endogenous compound isolated in 1988
and hasbeen reported to possessawiderange of cen-
tral nervoussystem activities™> 9. It hasa so been found
asametabolic derivative of adrenalinein humang*®,
Various derivatives of isatin are known to possessa
range of pharmacological properties including
antiprotozoa activities*. Within the context of enzyme
inhibitors, isatins(also known as 2, 3-dioxindoles) have
found recent applicationsin theinhibition of cysteine
and serineproteases®®, Thusisatinisabiologicaly vai-
dated garting point for thedesign and synthesisof chemi-
cal librariesdirected at thesetargetd?.

Variousderivativesof isatin are known to possess
awiderange of pharmacol ogica propertiessuch asan-
tibacterid®, antifungd®Y, antivird?, anti-HIV®#!, and
cytotoxic activities®,

Theam of the present study isto synthesizethe
oxovanadium complex of the V3" ion withisatin sciff
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bases. Spectroscopic methods have been used to con-
firm thesemodel s of complexation and to understand
the structuresof the speciesformed in methanolic solu-
tion. Wed so haveisolated acomplex of Vanadium (111)
withisatin schiff basesinthe solid phase.

EXPERIMENTAL

Chemicals

All solvents (Sigma/Aldrich) and chemicalswere
reagent gradeand used without further purification. Wa:
ter wasdeionized (Barnstead D8902 and D8904 car-
tridges) and distilled (Corning M P-1 Megapure Still)
beforeuse. Theyieldsarefor anaytically pure com-
poundswith ca culationsbased onthemetd ion, where
present.

| nstruments

Mélting pointsweredetermined on the El ectro-ther-
ma Mdting Point gpparatusand were uncorrected. In-
frared spectrawererecorded on the Shimadzu-420in-
frared spectrophotometer. *H-NMR and *C NMR
spectrawererecorded in DM SO-d6 on Brucker 300
MHz spectrometers (chemica shiftsaregivenin parts
per million (PPM)). Elementd analyses(C, H, N) were
performed by theMicroanalytica Unit.

General procedurefor thesynthesisof isatin schiff
base derivatives

A mixtureof isatin (5 mmol) and aromatic or het-
erocydlic primary amines(5 mmol) arerefluxed in etha-
nol (50 ml) inthe presenceof acetic acid asthe catayst
for 0.5-2h(Figure 1). After completion of thereaction
(monitored by TLC), the solvent wasremoved under
reduced pressure and the crude product was washed
with water and recrystalized from ethanol to give pure
products.

Some synthesi zed compounds are compared with
thosereportedin earlier literature®-24,

0 N—Ar
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N N
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Figurel: Schematicrepresentations of synthesized isatin
schiff bases

Synthesisof new oxo vanadium compounds

Synthesisand characterization Vanadyl complexes
were prepared by addition of 10 ml degassed MeOH
or acetoneto 0.507isatin schiff base derivativeswhile
dissolved in MeOH with gentle heating and stirring.
Dropwiseaddition of Vanadyl sulphate[VO(SO,)], 0.25
mmol, in 10 ml degassed methanol, followed by reflux
for 2-4 h, and then cooling to room temperature (RT),
afforded a solid product that was then isolated by
vacuumfiltration, washed with cold methanol and dried
overnightinvacuo a RT (Figure2).
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Vo (So,)
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Figure2: Schematic representation of oxovanadium com-
plexesfromisatin schiff basederivatives

Some characteristic datafor new compoundsare

s :

Bis ((Z)-3-(phenylimino) indolin-2-one)
oxovanadium(1V)

IR (KBr) Cm*:3000-3080 C-H(Ph. strech), 1600
C=N (strech), 1400-1600 C-H (Ph, bend), 1100-1310
C-O.'HNMR (300MHz, CDCl,) 6 7.5-7.7 (m,5H,
Ph), 6.5 (d, 4H, Ph) 6.2 (d, 4H, Ph). BC NMR (300
MHz, CDCI,) 8 120, 125, 126, 128, 133, 136, 151,
155, 167, 169. Elemental analysisfor C, H.,.N,O.V
(MW 533). Calcld: C67.27,H4.73,N 10.12, © 8.67,
V 9.20. Found: C67.12,H 4.95,N 10.24,08.53,V
9.29.

Bis((Z)-3-(4-bromophenylimino) indolin-2-one)
oxovanadium(1V)

IR (KBr) Cm*:3000-3100 C-H(Ph. strech), 1627
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C=N (strech), 1400-1600 C-H (Ph, bend), 1125-1331
C-O."HNMR (300 MHz, CDCl,)) 5 8.3 (d, 4 H, Ph-
Br), 8.2(d, 4H, Ph-Br), 6.9 (d, 4H) 6.7 (d, 4H, Ph),
0.85(t, J£7210.0 Hz, 6H, Ph). *C NMR (300 MHz,
CDCl,) 6 122, 125, 127, 129, 131, 134, 151, 154,
165, 167. Elemental analysis for C, H,,Br,N,O.V
(MW 711). Calcld: C52.35,H 3.40,N 7.88,0 6 75
V 7.16, Br 22.47. Found: C52.44,H 3.31, N 7.99, O

6.55,V 7.28, Br 22.29.

3
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Bis((2)-3-(4-fluorophenylimino) indolin-2-one)
oxovanadium(1V)

IR (KBr) Cm*:2900-3000 C-H(Ph. strech), 1616
C=N (strech), 1480-1600 C-H (Ph, bend), 1085-1249
C-O."H NMR (300MHz, CDCl,) 6 7.7 (d, 4H, Ph-
F),7.6 (d, 4H,Ph-F), 7.2 (d, 4H, Ph) 6.9 (d, 4H, Ph).
3C NMR (300 MHz, CDCl,) 6 117, 122, 123, 125,
129, 133, 152, 166. Elemental analysis for
C,H,,F,N,O.V (MW 589). Cacld: C63.16, H 4.10,

31 24
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N 9.50, © 8.14, V 8.64, F 6.45. Found: C 63.28, H
4.35,N 9.36, 0 7.89, V 8.71, F 6.34.

oM

Bis((2)-3-(2,4-dinitrophenylimino) indolin-2-one)
oxovanadium(1V)

IR (KBr) Cmrt:2925 C-H(Ph. strech), 1612 C=N
(strech), 1450-1600 C-H (Ph, bend), 1016-1132 C-
O.'H NMR (300 MHz, CDCl,) 6 7.7 (S, 2H, Ph-
NO,), 7.6 (d, 4H,Ph-NO,), 7.4 (d, 4H, Ph), 7.2-7.1
(d, 4H, Pn). ®*CNMR (300 MHz, CDCl,) 6 121, 125,
126, 128, 129, 132, 133, 145, 153, 154, 164, 166.
Elemental analysis for C, H,,N,O .V (MW 733).
cacld: C50.76, H 3.02, N 15.28, 0 23.99, V 6.95.
Found: C 50.82, H 2.93, N 15.15, 0 23.75, V 7.12.

Bis((2)-3-(4 - nitro phenylimino) indolin-2-one)

NO,
/ O
||/O /N
-~
N o/\j:©
~

NO,

oxovanadium(1V)

IR (KBr) Cm:2980C-H(Ph. strech), 1600 C=N
(strech), 1450-1600 C-H (Ph, bend), 1120-1145 C-
O. 'H NMR (300 MHz, CDCIl,) 7.5 (S, 2 H, Ph-
NO,), 7.3 (d, 4H,Ph-NO,), 7.4 (d, 4H, Ph), 7.2-7.1
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(d, 4H, Ph). ®*C NMR (300 MHz, CDCl,) § 122, 124,
126, 129, 130, 132, 133, 147, 153, 154, 164, 168.
Elemental analysis for C, H,,N,O.V (MW 643).
Calcld: C57.86, H 3.76, N 13.06, © 17.40, V 7.92.
Found: C 57.54, H 3.61, N 14.75, 0 23.95, V 7.22.

RESULTSAND DISCUSSION

Theligandsusedinthisstudy areshownin Figure
2. They were prepared by condensing isatin and aro-
matic or heterocyclic primary aminesin acoholic solu-
tion. I satin schiff bases have been chosen for coordi-
nating vanadium duetoitsability of stabilizing O-VIV-
O-VV-0 bonds?2?8, The organic molecules contain
one, two or threetripod tetradentate binding sites that
are ableto coordinate the same number of vanadium
atoms(Figure 2). Bisisatin oxovanadium compounds
arevery hydrophilic and absorb large quantitiesof wa
ter in suspens on. The vanadium mixed-va ence com-
plexeswereprepared by mixing theorganicligand with
the appropriate amount of vanadyl sulfate (Vanadium
(1V)) and sodium vanadate (Vanadium (V).

InthelR spectrum of theligands, thebandsat 3100
Cmareassigned to N-H stretching frequencies. The
carbonyl and azomethine spectra bands are observed
at 1630 and 1580 Cm*respectively. Theband at 1250
Cnrirespectively correspondsto C-O band. Thebands
intherange 1570-1325 Cmaredifficult to assign due
to crowding of bands but sharp bands near to 1450 -
1600 Cmr*are probably dueto thearomatic C-H bands.
ThelR spectraof thecompoundsexhibit sgnificant a-
terationsdueto coordination of thebidentateligand with
themeta. The assignments done aretentative dueto
crowding of pesks.

In bisisatin vanadium compound, amediuminten-
sity band observed with splittingsat 1500 Cm2isdue
to newly formed-N=C-C=N- moiety. The shifting of
the C=N band, dueto complexationiscomparatively
lesswhen compared to that of theligand and isfound at
1580 Cm. A strong band observed at 1368 Cmtis
assigned to theband. Strong bandsare observed inthe
range 1510-1420 Cm™. Theseareattributed tothearo-
matic ring vibrations. Thetypical V=0 stretching fre-
guenciesin oxovanadium complex, appear asmedium
strong bands at 962,978 Cn. The stretching vibra-
tions of the V-O and the V-N bond were observed at

453.389 Cm'™.

TheH NMR spectral dataof thefreeligandsand
complexesareshown asfollow. Asexpected, OH reso-
nances bonding to the aromatic ring and the carboxyl
group are absent inthetitle complexes. A broad NH
and OH (6 10.12, 8.77 ppm) resonances of the free
isatin schiff baseligandswill bedisgppearedinthecom-
plex structure spectraindi cating coordination through
the deprotonated hydroxyl group. The peaks at 8.2-
8.3 ppmand 6.7-6.9 ppmin complex areattributed to
C-H inaromatic primary imineand isatin, respectively.
With different substituentsin aromatic primary imine,
the chemical shift of C-H bandswill be shifted to up
fiddor downfiddzonein *C NMR spectra, the peaks
that arelocated upper than 6 150, correspondto C-O,
C=N, and =C-N bands while the ones located at &
120-140, correspond to C-Hsof Phinisatin and aro-
maticiminegroup.
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