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Summary - Oxidation of 3-cholestanone (1) with CgH:I(OAc), or o-OICgH,COOH or CgHgIO, in
KOH/MeOH yields 2a-carbomethoxy-A-norcholestane (2). This result is interpreted on

mechanistic grounds and compared with the course of the reaction with other sterically
hindered ketones such as friedelin, 3-keto, 1l2-keto, 17-keto steroids, and 2,2,6,6-
tetramethyl—-4-piperidone.

We have shown that various types of ketones, upon treatment with CgHgIO/KOH/MeOH,
form o-hydroxydimethyl acetals in high y:leld.1 Functional groups such as hydroxyl, amino
and olefinic were shown to be compatible under the reaction conditions, The mechanism by

which a~hydroxydimethyl acetal formation occurs is the following:
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This pathway imposes rather stringent steric demands which are not problematic in sim—
ple unencumbered ketones such as acetophenones or cycloalkanones. However, in the case of
more highly substituted ketones, alternate modes of decomposition of A intervene and we re-

port now on such typical transformations.

Treatment of cholestanone (1) with CgHgI(OAc) ,~KOH/MeOH/THF or o-iodosobenzoic acid -
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KOH/MeOH/ THF or CgHslO, — KOH/MeOH/THF yielded 2a-carbomethoxy-A-norcholestane (2) in 60%

yield by direct isolation from the reaction. Thin-layer chromatographic examination of the

reaction product indicated 90% of 2 and 10% of the isomeric 3a-carbomethoxy-A-norcholestane
(3).2 2o-Hydroxy-3,3-dimethoxycholestane (4) was not observed.
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This result may be discussed within the mechanistic framework established for the re-

action of enolates with hypervalent iodine (Scheme 1). In the first step hyperiodination of

the enolate system occurs with CgHsI=0O (formed in situ). Then cnao‘ adds to the carbonyl
group and the thus formed alkoxide anion displaces intramolecularly iodobenzene with reduc-
tive elimination (A + B; Scheme 1).

The formation of 2 (and not 4) may be explained upon conformational and steric
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grounds. We propose initial C(2) axial hyperiodination 1 + 5. This intermediate converts
torsionally to a twist boat-form (5 * 6). The C-I(III) is now stereoelectronically in-
correct for 1intramolecular epoxide formation but it does have the correct stereoelectronic

relationship with the C(3)-C(4) bond in the C(3) tetrahedral intermediate (6) for migration
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of the C(3)-C(4) bond. This occurs with inversion of configuration at C(2) to yield the ob-

served 2a-carbomethoxy-A-norcholestane (2). The overall course of the reaction, ring~con-

traction rather the o-hydroxydimethylacetal formation,
stereoelectronic considerations.

is not unexpected based upon these

A second mode of reaction of ketones with CGHSIO/KOH/MeOH, in which steric effects con-
trol the course of reaction, is illustrated by 7 + _8_,3 9 - 1_0_,“ and 11 *Es in which

cases an o—methoxyketone is formed:
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In these cases ring-contraction does not occur; however because of steric crowding, at-
tack of methoxide anion on B (Scheme 1) occurs in the alternate sense with 7, 9, and 1.
Importantly, the unmethylated analog of 7, namely, 4-ketopiperidone itself, yields the a-hy-
droxy dimethylacetal derivative under standard reaction conditions in 427 yield with no a-

methoxyketone formation.®
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Finally, the more highly hindered systems hecogenin acetate (13), friedelin (14) and
17, 20; 20, 21 - bismethylenedioxypreg-5-ene-3,11-dione 3-dioxalane (15) were essentially

unreactive under the standard reaction conditions.

In conclusion, Favorski type rearrangement as well as a-methoxylation are expected re-
action pathways based upon the general mechanism (Scheme 1) operating in the presence of

determinative steric interactionm.
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