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Abstract: The allyllc oxidation of 3&acetoxyandrost-5-en-IT-one by bromine and silver 

acetate affords 41-acetoxy-3$-hydroxyandrost-fren-IT-one rather than the 3#,4&dracetate. 

Labellang studies show that thas involves the mlgratlon of the 31-acetoxyl group and an 

overall retention of configuration at G4. 

Treatment of dehydrcisoandrostercne (1) and related j&hydroxy-1 -steroids with 

bromine an chloroform at -60' followed by reaction with salver acetate m pyridine at 

room temperature, provides a sample route to 4&aceto_xy-j&hydroxy-d -steroids (e.g.2).' 

Suprisingly when the corresponding g-acetate (3) or its 5e,6&dlbrcmlde were subJected 

to the same sequence, the &acetoyy-j&hydrow- 2 -steroid (2) rather than the 3&4& 

dlacetate (4) was formed. The lntennediate 5*,6&dlbromlde was also obtarned from 

the @-acetate (3). Furthermore when the corresponding j&proplonate (5) was treated 

with bromine followed by silver acetate, the product was the 4&proplonate (6) rather 

than the 4&acetate (2). The authentic ssmple of the q-proplonate (6) was prepared 

by treatment of dehydroisosndrosterone (1) with bromine and silver propionate. 

Sonfannatlon that an acyl migration to 04 had occurred was obtained when b'-'4& 

36-acetowandrost-5-en-17-one (3) (specifac actrvity, 6.86.105 dpm/mmol.) was used as the 

substrate. The resultant 4~-acetoxy-36-hydroxyandrost-5-en-l7-one (2) had a specific 

actavlty of 6.2.10 5 dpm/mmol. having retained SgC,: of the radioactivity of the initial 

acetate (3). 
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The overall stereochemistry of the reactzon followea from the fate of a 4 - 

deuterlum label. [4~,1701-~8~3 -3/,17&31ace toxyandrost-5-ene (7) was prepared by 

reduction of j&acetoyy-6@-chloroandrost-4-en-l7-one with llthlum alumlnlwn deuterlde 
2 

and subsequent acetylatlon. The 29 ITEZ spectrum , determined in chloroform at 55.26 Wz, 

showed sl@als at8 2.29 (4b-2H) and 4.59 (1701 -2H). The 2H labelled steroid (7) 
n 

was treated with bromine and subsequently with silver acetate in pyndlne. The 'H KY?? 

spectrum of the resultant 41,176-d lacetow-31-hydroxyandrost-5-ene (8) showed a 
2 
X slgnal 

at 6 4.58 assigned to the l70( - 2H but no signal at 6 5.37 assigned to a CC@ -9. 

This 4&-H signal remained In the 'H IWZ spectrum. Hence the 46_acetate has replaced 

a 4&d t eu erlum label and thus the reaction has proceeded with an overall retention of 

configuration. 

Jhen silver oxide was used In place of the silver acetate, the acetate (3) still 

gave the hydroxy-acetate (2) albeit In lower yield, showing that the reaction was 

independent of the snlon. 

The reaction sequence can be formulated as an addition of bromine to the d- 

double bond, a trans elunlnation of the 4.&proton, followed by a syn Sn2' substltutlon 

of the 6& bromine atom by the 3#-acetoxyl group to form an acetoxylinium ion which then 

affords the 3!-hydroxy-4#-acetoxy steroid (see scheme). The intervention of a 3&4f3 - 

acetoxyllnlum ion has been invoked m a number of previous studies including the allylic 

displacement of a d -6-chloride3 ana the opening of a 3#-acetoxy-&,5d-epoxlde.4 

Partial hydmlysls of the~fi,17d-2112~ -3&17&acetoxysndrost-5-ene (7) with 

methanollc potassium carbonate gave ~~,17~-2H2~ -176 -acetoxy-j@ydroxyandrost-5-ene (9). 

vhen this was treated with bromine and then with silver acetate In pyndlne, the 

resultant 4&171-d lacetoxy-j@ydroxyandrost-5-ene (8) also lacked a 6 5.37 signal 

in the 2H MILIFZ spectrum but retained this signal in the 'H FNX spectrum. Hence the 

46 -acetate has again replaced a 4!-deutenum label. Therefore the bromlnatlon and silver 

acetate reaction has also proceeded with an overall retention of conflguratlon at this 

centre whzch IS consistent mth an addition of bromine followed by a trans ellmlnatlon 

of hydrogen bromide and a syn 52' substltutlon of a 6b_bromme by the lncomlng 4fi- 

acetoyyl group. 
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