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Westphalen in 1945 reported’ the dehydrstiom of 38, 68 -
dimscetoxycholeatan-5 a -0l (1a) by msetie anhydride -sulphuric acid
to give a dlacetate which was shown by later workers? to be
38, 68 -dimcetoxy-5p~-methyl-19-norcholest-g—ane(2),
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The only other reported” procedure for the dehydratian of
68-gubgtituted-5a~hydroxy compounds (ta) ta give the rearranged
product (2) involves reaction with petassium hydrogem sulphate—
scetic anhydride. The use of other catslystz of varied acidity
for the resction in scetic anhydride, eo.g. hydrogen clﬂor:ldc"‘.
toluene~p-sulphonic acid”, and in this work perehloric acid and
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hydrofluoroboric acid, has been shown to give only the
5a~acetate(1d). Reaction of the Sa-acetate(1b) with sulphuric
acld~-acetic anhydride at 450 for 5 min., conditions for the
smooth conversion of the 5a-alcohol(1a) into the rearranged
diacetate (2), gave only starting material. Furthermore,
extension of the reaction time to 2 hr. did not affect the
recovery (ca. 95%) of the Sa~acetate{1b). This result excludes
the possibility of the formation of the rearranged diacetate (2)
via the 5a~acetate using sulphuric acid-acetic anhydride, even
though the extreme conditions of hydrofluoroboric acid-acetic
anhydride st 90o for 15 min, did convert the 5g-acetate to the
rearranged dimcetate (2) in low yield (ca. 20%).

The possibility that the dehydration of the 5a~hydroxy
compound{1a) proceeded vis protonation of the hydroxyl group
followed by loss of & molecule of water and migration of the(%g
methyl group was excluded by a comparison of the reactions of
the Sa-hydroxy-{(1a), 5a-methoxy-(ic) and S5a-acetoxy-(1b) compounds
with sulphuric acid-acetic anhydride at 20°. Had protonation
of the,cﬁ-cxygen atom, followed by loss of water or methanol,
been involved then the reactions of the 5a-hydroxy-(ia) and the
5a~methoxy-(1c) compounds should have been comparable. However,
while the reaction of the 5o~hydroxy compound(1a) to give the
rearranged diacetate (2) was complete in 1 min., the S5a-methoxy-
compound(1e) could be isolated in good yield ( > 90%) from the
corresponding reaction after 24 hr.

Reaction of cholesterol with sulphuric acid-~acetic
anhydride under the conditions used above gave after 1 min.

cholesateryl hydrogen sulphate i1solated as the potassium salt in
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75% yield in addition to a small emount of cholesteryl acetate
(13%). The sulphonating properties of the sulphuric acid-
scetic anhydride system are also revealed inm the fonm‘l’-ion6 of
sulpho-scetie acid from the sulphuric acid-acetic anhydride
alone and in the formation’ of the 6-sulphonic acid on reaction
of cholest-y-en-3-one with the system.

It is proposed that the Weatphalen rearrangement of
the 5 -hydroxy compound(1a) procesds ¥ia sulphomatiom of the
5 ~hydroxy group followed by loss of HO-SOZ-O" ion or
Gty

sulphuric acid-acetic anhydride the following equilibria are

establi sheda S

-C0-0-80,-0" ion end migration of the C,g methyl group. 1In

Hy80, + Ac,0 ¥ HO-80,~0-Ac + AcOH
HO-80,-0-Ac + Ac,0 T= Ac~0-80,-0-Ao + AoOH
followed by breakdown of the mixed anmhydride species:-
either H0~802-0-Ac — 803 + AcOH
or HO~80,-0-Ac — nso; + AcO™,
The nature of the sulphonating species is not known but it ia
posslble that any one of 803, HSOB': HO-SOz-O-Ac and Ac-O-SOa-
O-Ac may be involved.
(1a) + sulphonating apecies — (1d) —Afi’ (10)
either (14) —» (2) + nsoh’
or (1¢) —> (2) + Ac=0-80,-0"
It is not known which of the above siteps in the reaction
sequence is rate-determining, neither is the nature of the
leaving group (ou" or Ac-o-soz-o‘) certain. A detailed
kinetic study of the system is now being undertaken, although
it is slready ¥Xnown that the rate of the reaction is markedly

dependant upon the sulphuric acid + steroid ratie.
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When the effect of the potassium hydrogen sulphate-
acetic anhydride system on the 5u~hydroxy campound(ia) was
examined it was found that the rate of conversion of the
alcohol(1a) into the rearranged diacetate (2) was comparable
with those reactionms using sulphuric acld-acetic anhydride
where the sulphuric acid : steroid ratio was low, If an
initial equilibrium can be poastulated :=

HSOu" + Ac,0 T/ Ae=0-80,-07 + AcOH
then the otherwise identical courses of the sulphuric acid-
and potassium hydrogen sulphate—~acetlc anhydride reactions

may be explained.
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