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Abstract: N-hydroxy-3-methyl-4-aza sterols were produced by the action of

NaBH4 on oximes of §-ethynyl-5-0x0-4,5-secosterols. An unsaturated nitrone

intermediate accounts for this reaction as well as for the facile trans-

formation to dioximes of 3,5-dioxo-4,5-secosterols.

The oxime 1, prepared2 from 4,5-secocholest-3-yn-5-one, on treat-
ment with NaBH, in methanol, yielded the reductively cyclized compound 2 in
90% yield3. Since this reagent does not normally reduce either an alkyne or
an oxime4 it was clear that some unusual transformation was involved wherein
an intermediate susceptible to sodium borohydride reduction was being formed.
Another remarkable observation was that the secocholestane derivatives 3,4
and 5 were totally resistant to sodium borohydride reduction under the same
conditions.
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A cyclization demanding appropriate positioning of the triple bond
relative to the electron pair on nitrogen as well as to the proton attached
to oxygen could account for the selectivity. As shown in Scheme I the cycli-
zation would lead to an unsaturated nitrone readily reducible to a vinyl
hydroxylamine. The latter was presumed to undergo a facile [2,3] sigmatropic
shift to a second nitrone5 prior to further reduction.
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Formation of cyclic nitrones by displacement of a chloro6 or a
tosyloxy7 group¥to an oxime by attack by the lone pair of electrons on
nitrogen is known. But attack on an unconjugated alkyne has not been observed
before. Yet the same has also to be invoked to explain the reactions of 1 with
excess hydroxylamine and with NHZOCH3. The former converts le to the dioxime
6, while the latter gives a mixture of the di- and mono- ethers 7 and 8.

Neither reagent affects compounds 3,4 and 5.

Substituting NHZOH or NHZOCH3 for "hydride" in Scheme I should
lead to 9,R=H or 2,R=CH3. Conversion of former to 6 and the latter to 7 and

8 can be expected to followg.
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Reactions with NaBH,, NHZOH and NHZOCH3 were also carried out on

the dioxime of 4,5-secoandrost-3-yne-5,17-dione. Same transformations were
observed as with 1. One notable feature was that in all the corresponding
products the oxime at the 17 position was still present.
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