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Wsstphalsn in ~9% rspartd the ~ahgdymtiom of 38, be- 

diacetoxycholestan3a-ol (la) bf mmtla mhsrdrridr -sulphuric acid 

to glva a dlacetate rhloh rae shorn by la&~ work-? to be 

313, 6~-cuaoeto~-5&nrs~l-19~oroho~t-pas~( 2). 
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b B, b 
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8 B, so20Ae 

The onlg other ~gported' proeednra for the belififrrtiem of 

6~-eubstituted+ja-&droxy oompoumds (la) to gZve the roarramged 

produot (2) involves raaatlaP with pstaeeiw~ hydmgga snlphate- 

aoetfa anhydrlde. The uee af other eatalyd& ab varhd lclditg 

for the raactl~ in aaetlc anhydride, 0.8. hydrogen ehlorias4, 

t0DlWltl-p -mlphonlo acid, and In this work perahlorlu aald and 
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1400 The Westphalen rearrangement No.22 

hydrofluoroborlc acid, has been shown to give only the 

5+acetate(lb). Reaction of tha 5a-acetate(lb) with aulphuric 

acid-acetic snhydrlde at 45' for 5 min., conditions for the 

smooth conversion of the 5a_alcohol(ia) Into the rearranged 

diacetata (2), gave only starting material. Furthermore, 

extension of the reaction time to 2 hr. did not affect the 

recovery (m 9%) of the 5u-acetate(lb). This result excludes 

the possibility of the formation of tha rearranged diacetate (2) 

a the 5o-acetate using sulphuric acid-acetic anhydride, even 

though the extreme conditions of hydrofluoroborlc acid-acetic 

anhydride at 90' for 15 min. did convart the 5a-acetate to the 

rearranged diacetate (2) in low yield (2. 26). 

The possibility that the dehydration of the 5a-hydroxy 

compound(la) proceeded a protonatlon of the hydroxyl group 

followed by loss of a molecule of water and migration of the C,g 

methyl group was excluded by a comparison of the reactions of 

the 5a-hydroxy-(la), 5u-methoxy-(ic) and 5a-aoatoxy-(lb) canpounds 

with sulphuric acid-acetic anhydride at 20'. Had protonation 

of the.C 5 -oxygen atom, followed by loss of water or methanol, 

bean involved then the reactions of the 5a-hydroxy-(la) and the 

5a-methoxy-(lc) compounds should have bean comparable. However, 

while the reaction of the 5oAydroxy compound(la) to give the 

rearranged diacetate (2) was complete in 1 min., the 5a-methoxy- 

compound(lc) could ba isolated in good yield ( P 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. 

cholesteryl hydrogen sulphate isolated as the potassium salt in 
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7% yield in addition to a small amount of cholesteryl acetate 

(13%). The sulphonatlng properties of the sulphurlc acld- 

acetic anhydride system are also revealed in the formation6 of 

sulpho-acetic acid from the sulphurlo aeid-acetia anhydride 

alone and in the f'onnatlam7 of the 6-eulphonlc acid en mction 

of cholest-+en-s-em rlth the systaa. 

It isprop0tmithatth~We8tphaXm raarranganent of 

the 5 -bydro~ compound(l$ proceeds&g mzlphovmtlon of' the 

5 -hyaroxy group followed by 3.08s or Ho-s0,-9’ loa OP 

CH340-o-So2-o-lcmtmd ndgratien of theC,gmethylgroup, In 

sulphurlc acid-ucetla aahydrlds: the following equilibria are 

established' ?- 

'2*'4 + de20 F= ElO-SO,+Ac + AeOE 

H04302-O-AC + tip0 + AoLo4-ff024-Ao + AaOE 

followed by breskdown of the m%xul mahydride species:- 

either HO-802-O-AC w SOB + AaOH 

or HO-S02-O-Ao _ Iiso; +A&-. 

The nature of the aulI&onatiIsg apeciee is not horn but it ie 

poss%ble that auy one or SOB, HS03? HO-SO,S-AC and AC-O-SO,- 

O-AL? may be involred 

(la) + ml@onating ppscles-(Id) (168) Ao2o ) 

eithsr (Id) - (2) + =Oh- 

or (14 -(2) + AC-O-S02-O- 

It is not knomx whioh of the above ateIm ti the reaction 

sequenoe is rate-detenninlng, neither is the nature of the 

leaving group (HS04- or Ao-O-SQ,-O') csrtain. A detailed 

kinetic study of the syetsn is now being undertaken, although 

it is abeady known that the rate. af the reaction Is markedly 

dependant upon the sulphuric acid + steroid ratio. 
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When tha effect of the potassimn hydrogen au&hate- 

acetic anhydride system on the 5a,-hydrory cctnpound(la) u&s 

examined it was fouxt& that the rate of conversion of the 

aXcohol(qa) into the raerranged diacetate (2) was comparable 

with those ratctlans using sulphurlc acid-acetic anhydride 

r-e the sulphuric acid : steroid ratim rae low. If an 

Initial equilibrium can be postulated :- 

HSO4- + Ac2oe Ac-o%O2-0- + AcOH 

then the otherwise Identical wureea of the sulphuric acid- 

ana potaa~lum hydrogen aulphate-acetic anhydride reactions 

may be explained. 
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