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The present investigation carried out on organotin compounds,
is divided into five partes

Zartiol

fart~I of this discertation describes the nature of bonding
and other related propertiecs required te axplain the chenical o=
perties of organctin compounds in a genoral way. Specific clasces of
organotin compounds, related to the present investigation, have been
revieved in anpropriate narts of this investigation,

artoll

Part-II deals with the reaction of bis(triorganctin) oxides
with some anhydrous covalent metal halides. The bis(triorganotin)
oxides used in this investigation include bis(tripropyltin) oxide,
bis(tribensyltin) oxide and bis (triphenyltin) oxide, while the covalent
halides inelude mercuric halides, uinc chloride, cadmiuam iodide and
aluminiun chloride. The bis(triphenyltin) oxide system has boen
otudied in details All the bis(trierganotin) oxides react quite
readily with the metal halides at room tempermture, sine chloride and
aluniniun chloride remct with bis (triphonyltin) oxide to produce
triphenyl tin chloride, zine oxide and triphenyl tin chloride,



(iv)

aluniniun eaxychloride respectively. These reactions are alnilar to

the reactions of disiloxanes, (Rgid g0 with the covalent metal halides.
Cadmium iodide reacts with bis (triphenyltin) oxide in a different
mamner. The reaction »roducts are polymeric diphenyl tin oxide,
bensene, tetrachenyltin and cadmium iodide remains unchanged. The
reaction proceeds even with small anounts of cadmiun iodide. Cadmiun
iodide apparently acts as a catalyet without taking part in the
ovearall reaction.

The action of meorcuric halides on bis(tripshenyltin) oxide
offers a new snd sinple method of preparation of phenyl mercuric
halides. In addition to rhenyl mercuric halides, the other wodusts
isolnted from the reaction include triphenyltin halides, polymeric
diphenyl tin oxide and tetraphenyl tine The action of mercwrie
chloride on bia(tripropyliin) exide and bis(tribensyltin) oxide have
also been studied. In these cases aleo organo mereuric chlorides
1e¢s mropyl mercwric chloride and benzyl mercuric chloride have been
isolated. The reaction between bis(tripropyltin) oxide and nercuric
chloride yields propnyl mercuric chloride, tripropyl tin chloride and
polymeric dipropyl tin oxide as observed in the case of corresponding
phenyl derivative of tin but the action of mercuric chloride on
bia(Sribensyltin) oxide procceds in a different way. In this case a
new ocompound tetrabenzyl 1 - chloro 5 -hydroxy distannexane
(1D2gin0inBa, i has been isolated in addition to benzyl merocuric
chloride.
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The action of mercuric axide on triphenyl tin chloride
vielded chenyl nercuric chloride and solymeric diphenyltin oxide
where as the action of mercuric oxide on tribenayltin chloride
afforded bensyl mercuric chloride and tetrabensyl 1-Chloro S=-hydwoxy
diatammonane. The producte are thus identical with the nroducts of
the reaction of mercuric chloride with the appropriste bis(triorganc-
tin) oxide.

The remctions of bis(triphenyltin) sulphide with aluninium
chloride, ainc chloride, narcwric chloride and cadmiun lodide have
also been investigated to nee whethor or not the bie(triphenyltin)
sulphide bohaves similar to that of the bis(triphenyltin) oxide. In
this case no arylation talkes place and all the four motal halides
inveatigated react in the same waye. They yield correspending tri-
phenyltin halide and metal sulphide .

The reaction between the sodiun salt of triphenyltin
hydroxide and mercuric chloride has also been described in this part.
Although (Thgind)glig or “hgindligPh would be the expected mroducte
of the reaction in view of the mroducte obtained by lmcDiarmid ot a1®
from the reaction of sodium salt of triphenyleilyl hydroxide,
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(Phgid0ia) with merouric chloride, no such products could be isolated.
Inotead diphenyl mercury and polymeric diphenyl tin oxide were isolated
a8 major products. Varying amounts of triphenyl tin chloride, tetra=
shenyl tin and phenyl mercuric chlorids have also been isolated rom
the reaoction.

Poooible nechanisme for the different reactions have also
been discusced.

et lll

Zorg=-I11 deacribes the interaction between dirflerent organotin
oxinntes with mercuric halides and subsequent isolation of three new
halotin oxinates vis. phenyl chlore tin disxinate, “hin(0x)gdly
shenyl brome tin dioxinate, ’‘hin(Ox)phrs phenyl lodo tin dloxinate,
Phin (0K jpTe

Since some organotin oxinates contain the Sn-O-moiety similar
to bis(triorganotin) oxide, Rzin-O-inRg, 1t ia expocted that the action
of merowric halides on these compounds should mrocesd in a sinilar way
as observed in the provious part. lesults of the inmvestigation have
anply fullfilled this expectations The organotin oxinntes studlied are
penta~-coordimated triphenyl tin axinate, ‘hzdn(0x), dichenyl chlero tin
axinnte, ‘hoin(0x)0l and hexa coordinated, diphenyl tindioxinate,
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Phgindege The action of mercwric halides on the penta-coordin.ted
complex have been observed to occur readily at roon temperature where
as tho hexa coordinated complex reacts with mercwric halides only
vhen refliuxed in other or benzene.

from the reaction of trihenyl tin oxinate and mercuric
chloride, triphenyl tin chloride, phenyl mercuric ohloride and a
compound phenyl chlowro ¥in dioxinate, “hin(0xX)gCl have boen isolated.
Jinilarly the action of marcuric bromide and mercuric iodide om
triphenyl tin axinate mroduce two other compounds analogous %o
shenyl shlero tin axinate, vis. phenyl bromo tin dioxinate, FPhun(ot)yir
and vhenyl ilode tin @loximate, Phin(0x)yl together with triphenyl tin
halides and chenyl mercurio halides.

The actions of mercwric halides on diphenyl tin diexinate
are rather sinmple and fwrnish phenyl mercuric halides and phenyl
halo tin dioxinates, ’hin(0x)pXe

Hercuwic chloride reacts with diphenyl chloro tin oxinate
vielding the products dichloro tin dioxinate, 5n(0x)pGly together
with phenyl mercuric chloride and diphenyl tin dichleride.

Tentative mechanismes of the above reactions have also been
sugseateds
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“art~IV deals with spectro-photometric investigation on the
solvolyeis of trishenyl tin oxinate in methanole ihile doncuced ot a1®
suggested a non-chelated fowr coordinated structure for this compound
becauwse of the clese sinilarity of ite electronic spectra in agueous
ethanol with that of oxine in the same solvent, a penta-coordinated
chelated structwe has been preferred by Oimwara ot al® on the basis
of the sinilarity of the nbsorption spectra of triphenyl tin oxinate
with that of the other metal oxinates in oyclohexane. Although the
apparent contradiction has been attributed to the posaible hydrolyeis
of triphenyl tin oxinate by Okawara et al®, no detailed investigation
was oarried on this syotem so fare. The present lnvestigntion carried
in pure methanol and nethanol-bensene nixtures not only cvonfirme the
solvolysis, but also aifordes evidence for the formation of an inter-
nediate, “hziniz. Me(Hs The resulte of this investigation can be
quantitatively accounted for by the following simultansous equilibrias

x
Mgtn0e + M#‘ %mamv__i_: :

The equiliriunm constants iy and Xp have also been deternined.
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Part-V desoribes the actlon of triphenyl tin chloride on
sodiym-tetravhenyl othylenc adduct. The reaction has been carvied
out with a view to observe vhother trishenyl tin (Phgin -, substi-
tuted reduced olefin could be preparved. Very small asount of tetre-
shenyl ethane, possibly due to hydrolysis of sodiun-tetraphenyl
ethylene adduct by moisture which could not be rigorously avoided
in the present investigation, has, however been formed; and the
reaction follows a diflerent course to oroduce hasaphenyl di-tin,
tetravhenyl tin, a divhenyl tin solymer. !mjor portion of the
totraphenyl ethylene has been recovered as suchs

Probable nmechaniom for the forwation of the above wolducts
has been sugnested.



