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"itch i n t e r e s t has ten shown i n the coordination c h o n i s t r y 

of vanadium. Of the oxi d a t i o n cta-'jur a v a i l a b l e to t h i n clonont, 
2+ 

the oxonotal i o n , vanadyl ion fVO } has boon i d e n t i f i e r r-s 

the most stable epeoien f o r the o x i d a t i o n nunbor fo u r . The 

V - 0 bond i s known to peroist as a d i s c r e t e u n i t i n most of 
the r e a c t i o n s i n v o l v i n g the vanadyl i o n . Although the 
t • 
acceptor c h a r a c t e r i s t i c s of t h i s ion have been studied 

• i _B __B with the hard litfond atone of Groups V and 3T , l i t t l e 
I s known of I t s behaviour with the heavier donor atoms of 

tmwm vi B# 

•excapto c a r b o x y l i c acids such aa thios; l i c y l i c 

known to be importer, t both aa analytical reagents as s e l l aa 

therapeutically promising li^and systes-s. The study o f the 

metal complexes with these licana.3 has been a continuing interest 

in our laboratories, iowever, an attempt to investigate the 

coordination cbemistxy of vanadyl ion a i t * : the analogous 

ô cygen containing liquids as s a l i c y l i c sold, . ^ s ^ u t i 

mm 



and malic acid, CĤ COGH have presented some experimental 

CH(OHj> 
I 
coon 

d i f f i c u l t i e s . 

Hart 1 of this thesis reports aa investigation of 

the xise or vanauium(v\> e** a aetai ion oxidant for thiol 

compounds, This section describes the reaction of a eerier 

of thiol coraoounds wita vanadium(V,• Arising oat of thie 

study a ohotometric procedure for the estimation oi vanadiiya(7| 

in the xsssenoe 01 vanadium(XV) ma s e l l as in the presence 

of other interfering ions is presented* 

?he reaction products of a series of thiols have 

a l l been isolated and identified as their respective dinulphiden 

by polarofxaphio, U.7./visible and infra-rod studios. The 

nature of those products have also been confirmed by the 

use of conventional oxidants for obtaining disulphideo from 

o o i r yareni, thiols. 

The reported observations of ooaplex formation 

between selenium(IV; and thioeeliqylisl acid and that of 

the formation of esnimolar mixtures of BCSeSR and RSS8 

from reactions of $e(T7j in 4 - 8 H BC1 with RSH compounds 

have also boon reinvestigated, "he results indicate no 

evidence <\f the presence of elemental seIonium in the oxidation 

nrodaot of SSH with -o(Hf) in 4 - 8 I SCI, and oonfimc the 

role of Se(IV) purely as aa oxidant to yield the oorrcspending 

disulphide ( an type compound ) rather than i t s abi l i t y 



to consoles with MB coopoandn — a finding compatible with tho 

redox potential data of n(IY- in acid media, 'oectroscooie 

and ^7 ̂ roprv*c* d.^ts are orescnted i t ; suooort of t h i s 

oh*wrvatlo?». The dissociation oonstants of the r!? rronp of 

the thiols have also been evaluated uring a polarograofcic 

orooedur*. The results of the studies oresentod in *Jart I 

of this thesis indicate that (i) thiols are o x i d i s e d to the 

corresponding dlr-ul-ohides with vsnadiu- (V) — a reaction not 

affect%ihy the presence of vanadium(IV) and foreign inns. 

This has been the fesVtl of en analytical procedure for the 

estimation of vanadiuri(v) i n a mixture containing vanadinn(l?) 

and diverse inns. (11) OiRnlohider are also formed fro- t oir 

corresponding t h i o l s with ~e(l7)/ 6 - 8 1 RC1. Ills procboote 

of oxidation o f ''H groups by vanadins(V), Se(lV) end 

conventional oxidants as Pb^c. 4'^ htrve been shown to bo identical. 

jtoutiometrio study of the complexes of vrunadyl ion 

with Galloylio e c i d , s u l p b o s a l l c y : i c acid wid malic an£4 and 

thf evaluation o f thermodynamic oonotantr. pre d<-scribed i n 

n*rt I I of t h i s thesis. TO Is ̂ hmm to fr-m a 1»1 chelate 

Kith suloho^lioylio arid with a log K of 51.29 at 33°n. 

.'ntentlom^tr^.s measrr'---ents were aAso c&rr?o- out at v v y i r . g 

»ratura< .-1th t b i " — t o - , ar/ this has enabled the evaluation 

*t&M and ^ s f o r + 1 vir system a t 35°C «? —6.754 floals/molc 

and 22.95 M&r• deg"**. mo 1 a"** r a f r i e e t i v e l y . Poscntiometr 4e studies 



. . . 

part of the thesis. 

Mixed autal ^juapl&x foxaation in known tc be induced 

in the presence of hydroxy carboxylie acids as c i t r i c acid and 

tartaric acid. The tendency of vanadyl ion to enter into mixed 

metal complex f nation with ions normally found associated 

v.ith vanadium hau been investigated. The reaction of vanadyl 

citrate with Al^* i s shown to give epectrophotOH€-h.ic evidence 

for the binding of A l " ^ to vanadyl eltrute, sfcsapeas iSr 

reaction with the kinetically inert Cr^ + ie found to be 

controlled by the temperature of tho reaction, displacement 
V 

reset ions of vanadyl citrate i:ith ?c* and I.DTA and studies 
of the spectral variation ox uranyl citrate in the presence of 

i f 

/si to form the reported ternary species h/rvc boun used ae 

additional evidence for the formation of the TO2* — c i t r a t e — A l 5 * 

epocioii. The resulto of. these ctudier form Part III of this 

thesis. 

The react ion of vanadyl dikeis orates with bares has 

also boon ctsdied to distinguish betveon the fortaatior. of 

ease adduots as against ooordinatloa of bs-e to .ho dfhetonatee. 

This pari of the thesis also reportc the reaction of 

vanadium(Ti with SClf" in the presence of ligands as yrine. 

TMocyanate ion is shown to function as a reductont with 

vanadium(7;. The composition of thasa species have teen studied 

by isolation of solids and study of their irfra-red s-n:otra. 

The spectral observations for the roactior.- of thec>'- -Ixed 



llgend cormlezo<? of vannditra in the presence of alcohols 

su-'gestt the possible repieicenom; of the coordinated base by ( 

alcohols in these species. 


