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m ﬁtmat has beer showm in the coordination chomistay
orvmﬁm. of the oxidation sistes available to this clement,
h-MMWM(W&) has been idemtified os
the most stable species for the oxidation maubor four. The
V = 0 bond is known o persist ae & disorete unit in most of
the reactions involving the vamadyl iom. Although the
"acceptor’ charecteristics of this fon have been studied
with the 'Bard’ 1igand atone of groups V' end VI’ , 1itile
is known of its behaviour with the heavier donor atoms of
group VI B. '

Moapto carboxylic acide such as thiosalicylic
acld, @:m and thiomelic aeid, ?azm are

cooH ?n(sn)
’ CO0H
kmown to be lmportant both sz analyticel reasgentses well as
therapeutically promising ligond systems. The study of the
netal complexes with these ligends has been a contimuing interest
in our laboratories. HJowever, cn attempt (o investigate the
coordinetion chemistzy of vanadyl ion eiti: the amalogous
oxygen containing ligands as saiicylic ecid, oH
g



and malic scid, szm MMMW‘Q&].‘
cH(on)
s ;

difficultiers

Part I of this thesis reports an investigation of
the use of vanadium(V, &s a mﬁal ion oxidant for thiol
compoundss This section describes the reaction of & series
of thiol compounds with vemadium(V). Arising cut of this
stody a photometric procedure for the estimation of vancdiuvm(V)
in the presence oi vanadium(iV) as well as in the presence
of other interfering jons is presented.

The reaction products of a series of thiols have
all been isolated and identified as thelir respoetive disulphides
by polarographic, U.V./visidle and infra-red studies. The
nature of those products have also been confirmed by the
uze of conventional oxidants for obtaining disulphides from
their pareni thiols.

The reporied observaiions of couplex formation
botween selenium(IV) and thioselioylic acid and that »f
the formation of equimolar mixtures of RCSeSRE and RS™R
from reactions of Se{I¥) in 4 -« € B HC1 with RSH compounds
have also been reinvestigated. The results indicate no
‘evidence of the presence of elenesntel seleonium im the oxidation
product of RSH with Se(IV) in 4 - B N HC1l, and confirns the
role of Se(I¥) purely as an oxidant to yield the correcponding
disulphide { an RSSR type compound ) rather tham its ability




NG 6 - I
to complex with RSH compounds = & finding competible with the
redox potential data of Se(IV) in acid media. Spectroscopic
and polarographio data ave nresented in support of thin
obsprvation. The dimsocintion constants of the o7 rromn of
the thiols have also been evaluated uning a polarospanhioc
mrocedures The rerults of the studies presented in Part I
of this thesis indicate that (1) thiols ere oxidised to the
corresponding disulphides with vanadiun(V) = a reaction not
affectudby the presence of vanadium(IV) and foreign ione,
This has been the basls of en anelytiosl procedure for the
estination of vanedinn(¥) in & mixture comtaining vamediws(IV)
and diverse ioma, (ii) Disumlphides avre also formed from their
corresponding thiols with so(1Iv)/ 6 = 8 ¥ 5C1l. The produote
of oxidstion of S groups by venadium(V), Se(IV) and
conventional oxidants ms Pb(ﬁ'zn)4 heve been shown o be identical.

A sotentiometric study of dhe complexes of venadyl iom

with salioylie ecid, milphosclicylic meid and malic neid and
the evaluation of thermodynamic congtants rre descridbed in
Fest I of 4his thesis. V0" is shown to form a 131 chelate
¥ith sulphoselioylio acid with & log ¥ of 11.29 et 30°0,
Potentiometric measurerents were also carried out ot verying
tomperaturen with this aystem snd this her onobled the evaluation
of AH and AS for this system at 35°C en =8.754 Y.cals/mole
end 22,95 cola.deg tomole™t pecnectively. Potostiometric studies
with sodiun &axmmé and malie scid ave also reported in thie
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- part of the thesis. E
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tertaric soid. The tendency of vamadyl ion to enter into mized
metal complex forwation with ions normally found assooiated

with vanadium bhes been investigated, The reasction of venadyl
citrate with A1 ic shoun o give spectrophotometric evidenco
for the binding of A1>* to vanadyl oitvete, wheweas ite

resction with $he kimetically inert Cr°>' is found %o be

controlled by the tempercture of the reaction. Displacoment
reactions of venadyl citrste with Feo  ond EDTA and studies
of the gpectrel varistion of uranyl ciirete in the presence of
413 4o form the reported termery cpecies have been used &8
additional evidence for the formetion of the V0°© — Sitrete-a1*
specics. The results of these studies form Part III of this
thesis,
The recotion of vanedyl dikeionates wiih barecs has
elso been studied to distinguish between the formation of
bace addunete ae against coordivation of bare to the diketonates.
This part of the thesis also weports the resotion of
vanadium(V) with SCN~ in the presemoe of ligands &s ovinee
T™iocyanate ion is shown to function as & reductant with
venadivn(V). The composition of these speciec have been studied
ty isolation of solids sad study of their irfra-red cpectra.
The spectrel observatioms for the roactions of these mixed
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1irerd comblexes of vanadium in ihe presence of zlcoinlg

sazgeste the powsible replagsmamt of the coordinated base Ny ;

slechols in theee apacles.



