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Saturation of a double bond conjugated to a carbonyl

was observed for borohydride reductions, where saturated
alcohols were obtained (2) with the expected unsaturated
alcohols. Similar saturations have also been recorded for
several reductions with LiAlH, (3).

Unlike LiAlH4 which can lead also to 1,4 addition, the
complex reagent LiAlH4:A1013 in ether was reported to re-
ducegi,F unsaturated ketones always to the corresponding
olefine (4-7).

Lithium tetrekis—(N-dihydropyridyl)-aluminate (8) pa-
ralleled other dihydropyridine derivatives in giving large
amounts of saturated carbinols.

In the experiments reported here, performed with recoil
tritiated reagents in certain ratios, in order to obtain
tritiated sterol that is LiAlH,-t:substrate (1:4 mmoles);
LiAlH4—t:AlCls:substrate(l:2:1 mﬁoles) and Lithium-Tetrakis-
(N-dihydropyridyl)-aluminate:substrate (1:1 mmoles) the 1,4
addition was often observe. ~“ezding to the saturated ketones.

In a certain case the 1,4 addition followed by the 1,2
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addition resulting the saturated carbinol also occured.

The « , P unsaturated ketosteroids reduced with the

above mentioned reazsents and the reaction pzihs are as

follows:
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As it may be seen the A4—3 keto and A5.l6

-20-keto sys-
tems of A, Pt unsaturated ketosteroids were studied. The ex-
cess LiAlH4-t reduced AB']ispregnadiene-j} p-ol-zo-one to the
saturated carbinol, As-pregnene-3-20-diol in 95% chemical
yield, by addition to the F)-carbon giving the enol of the
corresponding saturated ketones, which was further reduced
to the saturated alcohol. It must be underlined that this
reaction was performed practically in one step. The satura-
tion of the double bond with LiA1H4—t occured only in the

5‘16-2O-one reduction, the A4-3-one giving only the ally-
lic alcohel.

The reduction with LiAlH -t:AlCl3 of the 17 =methyl—

4
androsten-l?ﬁ-ol-}-one gave the saturated ketone by the
stabilization of the enol obtained at the 1,4 afdition.
There was a great difference between the reduction of
the A4-3—ones andAs'ls-zo-ona in the reduction with tritia-
ted lithium~tetrakis-(N-dihydropyridyl)-aluminate.While the
A4—3—one in 17& ~methyl- A4 androstene-3-one-17]5 -0l and
A4—androstene 17 =0l-3~one were totally inactive towards

this reagent, from the A5‘16

-pregnadiene-3 ? -0l-20-one only
the 4’ ~prezmene-3 f-o1-20-one was obtained in 73% yield. n
the other hand the A4—3-one system :Ln&-pregnene-}-ZO—
dione in 17 # -propionyloxy—A4—androstene—3—one and in
etynyl-testosterone was also reduced to the saturated ketone.
Though the A4-3-ketogroup is least hindered sterically
and therefore should be most reactive, its lower reactivity
in certain compounds has been attributed to resonance inter-

actions (9) or may also be regarded as being sterically hinde-

red towards certain bulky reagents which have no room



5678 No. 46
like lithium tetrakis-~(N-dihydro-pyridyl) sluminate.

There is however a delicate balance of steric and polar
factors and a slisnt modification in the mamitude of each
will tend to affect the course of the reaction (1).

The 1,4 addition andfor not followed by the 1,2 addition
in the reduction ofc&,P unsaturated ketosteroids with tri-
tiated complex hydrides afforded tritiated saturated keto=-
steroids or sterols not only to the weak ot C-H bond but
also to tne stronger F C-H bond.
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