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The products obtained from the peracid oxidation of Al'-3-_!cetosteroids

have been shown1 2253

to vary greatly depending on the reagent used. However,
for the systems studied the product of initial oxygen insertion is the enol

lactone (I) rather than the aB-unsaturated lactone (II)
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Ve have found it necessary to reinvestigate the Baeyer-Villiger oxid-
ation of some A/‘”-_-B-ketosteroids. Using trifluoroperoxyacetic acid we obtained

rather different results from those of Caspi, Chang and Dorfrmsm3 vho investig-
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ated the reaction of perbenzoic acid with some of thesze compounds and Salamon1

and Pettit and Kas*bu.ri2 wvho used persulphuric acid in their study of the

reaction.

Treatment of cholest-4~ene-3-one with trifluoroperoxyacetic acid gave
in good yiecld a lactone aldehyde® (mep. 131°, [a]§1 + 11,2) to which we assign
structure [ITIa) since it can be oxidised to the Icnown4 lactone carboxylic
aeid (IV).

(]
R A CaHn

Illa R=H, R =Cyll, R¥=1H 1\ ’\.\
b R=CH 2

\Y
We sugpest that the aldehyde is formed by an acid-catalysed re-

arrangement of an epoxide of the emol lactone (V). We were unable to isolate
such an intermediate, however Caspi et glz obtained a compound from the per-

benzoic acid oxidation of 11fB-hydroxyandrost-f-ene-3,17-dione to which they

% All new compounds gave satisfactory analyses and had 1.R. and P.M.R. spectra
consistent with the agssigned structures, Rotations are for approximatcly

1% chloroform solutions,
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assigned a structure of this type.

This reaction of AA-}ketostemids with trifluoroperoxyacetic acid
would appear to be a general one since 17B-hydroxy-170.methylandrost-j-ene-3-
one gave an analogous lactone aldehyde® (IIIb; m.p. 150°, [a]2° - 10.5°)
under the same conditions. Also, in a similsr manner j-methylcholest—f-ene-
3-cne gave the keto-lactone® (IIlc; m.p. 185°, [a12% + 84.5).

The three § -lactones (IITa), (IIIb) and (IIIc) undergo extraordinarily
facile internal Claisen-type condensations (see VI) when treated with base to
give A-norsteroids with a 3,5-lactone bridge, For example, in the presence
of alkali, compound (IIIc) gave the lactone (VIIa; m.p. 224°, [a];v + 639,
while acetic anhydride containing potassium aceﬁate converted (IIIc) in good
vield to (VIIb; m.p. 132°, [a}}? + 23°), uhich wae identical with the product
of acetylation of (VIIa)

\71 Vila R=053,R'=H
b R=CH,R! = fe
¢ R=pfH, R' = Ac

x The 5a-configuration is assigned by analogy. In addition, the reaction

of these compounds in base would suggest they all have the same config-
uration at C-5,
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The lactone aldehyde (IITa) could be converted with acctic anhydride
and potassiun acetate to.the A-norsteroid (VIIe; m.p. 117°, fa];)'] + 31.5%) o
vhich we tentatively assign the BH configuration at C-3 for the following
reason. The spin-spin coupling <:ons‘ta-mt5 of the proton on C-3 (§5.0 poM. ,
J?”3 = 0.9 ¢/s) indicates that the dihedral angle between the protons on C-2
and C-3 should be close to 90°. Therefore, since the formation of (VIIe) from
(IITa) requires the of configuration at C-2, the configuration at C-3 should

be 8.
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