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The iuportance of a knowledge of the basic strength
of oxygen in organic compounds has been recognised in
recent years. Assessuwent of the basic function of
oxygen has been achleved, in particular, by the
determination of the solubility of hydrogen chloride in
saturated alcohols, phenols, etners, carvoxylic acids,
esters and esters of inorganic acids, Particular
application has veen found in the accurate description
of reactici. wechanisms in the organic chemistry of
inorganic none-metal nalides, including those of phosphorus,
silicon and boron.

This thesis presents an extension of this work by
the uweasurement of the soluwility of hydrogen cnloride
in & rance of alkene and alkyne alcohols and their esters
at various temperatures usiug a modified technique, It
also presents a study of the interactions of certain of

these ulcohols with phosphorous trihalides under precisely

controlled experimental conditions,



It has beén shown that terminal unsaturation in the
carbon chualn close to the oxygen atom gives rise to a
consideravle reduction in tane soluoility of hydrogen
cinloride and this is attriouted to a decreuse of electron

density on oxygen, thust-
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The effect is decreased on woving the unsaturation

centre farther from the oxygen atom, for example:-

Ci,==Cd CH2 OH & 033 CH, CH2 OH
caz-"——:’czz CHZ Ctiz 0H < C‘HB caz Cr{2 caz OH

== CH C} H.C i =t— CH. CI_ CH_CH CH o0H
CH2 CH 0}12 CHZ H.2 OF G, CH, CH, CH,

and similarly,

CH=C CH, 0 CHy CH, Ci, OH

CH=C CH, CH, OH { Cﬁ3 CH, CH, CH, OH

Alkyl substitution at the terminal carbon atom reduces
the effect ol unsaturation considerably, and substitution

in the side chain may actually reverse tne effect, for

examplet=-

CH, CH==Cd Cid, OH =£= CH, Cd_CH_CH_ OH
3 2 3 2 2 2



5 T CH2 Od >> CH3 TH CH2 CH
CH3 CH3

These observations are discussed and possible
explanations presented,
Carboxylic acid esters of alkene and alkyne alcohols

showed similor solubility features, for examplet-

— 4 G cH. Gl
CH==C Cd, OB {  CH,==Cd CH, O&R & Cidy CH, CH, OGR

where R = p=-vutyl

Changes in the R group gave similar solubility changes
to the corresponding esters of saturated aleohols,

Interaction of alkene and alkyne alcohols with
phiosphorus trihalides lave been studied, and the nelp
from a knowledge of the basic strength of the alcoholie
oxygen atom in the choice of experimental conditions and
in the accurate description of reaction seguences and
mechanistic characteristics is illustrated.

Systematic dealkylation of alkenyl and alkynl esters
of phosphorous acid with hydrogen halides has thrown

further llght on the mechanisms of the replaceument steps.



The exauple given is the stepwise dealkylation of

trie(3-methylallyl)-phospaites
@0y P + mW1 —3 @30), P00 + Rkl

(830), pso  + m1 — &30 puo(om) + R
+ a little RlCl
rR3opo(om) ¢ 1 — HPO; + R¥X1

+ predominantly BlCl

where R3 = J~methylallyl Rl = lemethylallyl.

The reactive nature of the intermediates and certain
products, always tending to, and not infrequently giving
rise to fires and explosions, has added considerably to

the time required for the experimental work,



