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NEIGHBOURING GROUP PARTICIPATION IN THS ALLYLIC OXIDATION OF 4 As -3TYROID
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Abstract: The allylic oxidation of BB-acetoxyandrost-S-en-‘l T=one by bromine and silver
acetate affords 4f-acetoxy-3f-hydroxyandrost-5-en-17-one rather than the 3@,4f-diacetate,
Labelling studies show that this involves the migration of the 5$-acetoxy1 group and an

overall retention of configuration at C-4,

Treatment of dehydroiscandrosterone ( 1) and related 3$-hydrox;y-A5 -steroids with

bromine in chlorofomm at =60° followed by reaction with silver acetate in pyridine at
1

room temperature, provides a simple route to 4&-acetoxy—3&-hydroxy-A5 -steroids (e.g.2).
Suprisingly when the corresponding SB-a.cetate (3) or 1ts 5:,6ﬁ-d1brom1de were subjected
to the same sequence, the 4$-a.cetoxy—33-hydro)w-A5 ~steroid (2) rather than the 3#,46—
diacetate (4) was formed, The intermediate 5¢,68-d1brom1de was also obtained from
the 3f-acetate (3). Furthermore when the corresponding 3§~-propionate (5) was treated
with bromine folloved by silver acetate, the product was the 4&-prop10nate (6) rather
than the 4e-acetate (2). The authentic sample of the 4f-propicnate (6) was prepared
by treatment of dehydroisoandrosterone (1) with bromine and silver propionate,

Confirmation that an acyl migration to C=4 had occurred was obtained when [1'-14(3-

5 .

3f-acetoxyandrost=5—en=17-one (3) (specific activity, 6.86,10° dpm/mmol,) was used as the
substrate, The resultant 4G-acetoxy-58-hydro>wandrost—5-en—17-one (2) had a specific
activity of 6.2.105 dpm/mmol, having retained 8% of the radiocactivity of the initial

acetate (3).
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The overall stereochemistry of the reaction followea from the fate of a 4 =~
deuterium label, [4&,1%4-2}12] —3&,17£-Dlacetoxyandrost-5-ene (7) was prepared by
reduction of 3£-acetoxy-68-chloroandrost-4-en-17-one with lithium aluminium deuter:.de2

and subsequent acetylation, The ZH MR spectrum , determined in chloroform at 55.28 1MHz,

showed signals at§ 2,29 (4 -2H) and 4.59 (17a~H). The °H labelled steroid (7)
was treated with bromine and subsequently with silver acetate in pyridine, The 2H MR
spectrum of the resultant 4#,173-d1acetoxy-38-hydroxya.ndrost-S-ene (8) showed a %y signal
at 8 4.58 assigned to the 17w %5 but no signal at § 5.37 assigned to a Ak -H,
This 4-H signal remained in the 1H NMR spectrum, Hence the 48-acetate has replaced

a 4&-deuter1um 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) stall
gave the hydroxy-acetate (2) albeit in lower yield, showing that the reaction vas
independent of the anion,

The reaction sequence can be formulated as an addition of bromine to the A5 -
double bond, a trans elimination of the 4B-proton, followed by a syn Sn2' substitution
of the 6#- bromine atom by the 3‘—acetoxy1 group to form an acetoxylinium i1on which then
affords the 5@-hydro;qy—48-acetoxy steroid (see scheme), The intervention of a Bﬂ,4§ -
acetoxylinium i1on has been invoked in a number of previous siudies including the allylic

5 ana the opening of a Sﬁ-acetoxy-zla,‘j-(—epoxme.d'

displacement of a A4-6—chlor1de
Partial hydrolysis of the [4@,171-2112] -Bﬂ,1’{&-dla.cetoxyandrosb-5—ene (7) wath

methanolic potassium carbonate gave [4@,17,(_2}12] -178-acetoxy—}‘—hydroxyandrost-S—ene (9).

vhen this was treated with bromine and then with silver acetate in pyridine, the

resultant 45,17&-dlaceto;qr-Bs-hydroxyandrost—5-ene (8) also lacked a § 5.37 signal

in the 2H NMR spectrum but retained this signal in the 1H MMR spectrum, Hence the

46 —acetate has again replaced a 48-deuter1um label, Therefore the bromination and silver

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

centre which is consistent wath an addition of bromine followed by a trans elimaination

L}
of hydrogen bromide and a syn SN2 substitution of a éﬁ-bromlne by the aincoming 43—

acetoxyl group.
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