3722

SHORT COMMUNICATIONS

[Vol. 45, No. 12

Stereoselective Reduction of Ketones with Hydrosilane-Rhodium(I)

Complex Combinations

Iwao Ojmma, Mitsuru Nizmonvanaci, and Yoichiro Nacar*

Sagami Chemical Research Center, Onuma, Sagamihara 229
* Department of Chemistry, Gunma University, Kiryu, Gunma 376

(Received September 5, 1972)

Aluminum hydrides,Y aluminum alkoxides,!»? tin
hydrides® and hydroboranes® can reduce ketones to
alcohols stereoselectively and each reducing agent
displays the respective characteristics of stereoselectivity.
It is rather surprising that, in spite of the known capa-
bility of silicon hydrides to reduce ketones,® no at-
tention has been so far drawn to stereochemistry in
the reductions with these hydrides. Now, we wish to
report here our preliminary results of the reduction of
terpene ketones by hydrosilane-rhodium(I) complex
combinations? which finds several marked differences
in stereochemical selectivity from other reducing
systems.

The reaction was carried out by stirring an equiv-

TABLE. STEREOSELECTIVITIES IN THE REDUCTION OF TERPENE

KETONES BY HYDROSILANE-RHODIUM(I) COMPLEX COMBINATIONS
(% less stable alcohol)

Reducing agent Camphor Menthone
PhSiH, 902 90
Et,SiH, 912 832
PhMeSiH, 752 86
Ph,SiH, 73 852
Et,SiH 30» 64
PhMe,SiH — (0
LiAIH, 91e) 290
Al(OPr-i), 700
NaBH, 518
B.H, 52¢
Disiamylborane 65¢
Dicyclohexylborane 93e)
Diisopinocamphenylborane 100

Ph,SnH, 528

a) The reaction was performed without solvent using 0.1
mol% (PhsP);RhCl. b) 1.0 mol% (PhsP);RhCl was used
and n-hexane was employed as a solvent. c¢) 1.0mol%,
(PhyP)sRhCl was used without solvent. d) Camphor was
recovered without any hydrosilation. e) See Ref. 5a. f)
A. K. Macbeth and J. S. Shannon, J. Chem. Soc., 1952, 2852.
g) See Ref. 3.
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alent mixture of a ketone and a hydrosilane at 0—80
°C in the presence of a catalytic amount of (Ph,P),-
RhCl. Alcohols were obtained by hydrolysis of the
resulting silylethers. Yields of alcohols were nearly
quantitative in all cases. Results of the hydrosilane
reduction of camphor and menthone, representative
terpene ketones, are listed in the Table. Included
also in the Table are the reported selectivities achieved
by other known reducing agents.

As shown in the Table, the bulkiness of silanes
exerts large influence on the stereochemical course
of the reduction and a bulky hydrosilane favors the
production of the more stable alcohols. This trend is
quite unusual since it has been shown by Brown and
Varma that, in the reduction of monocyclic and bi-
cyclic ketones, the more bulky hydroborane produces
the larger percentage of less stable of the two possible
alcohols.’® The peculiarity found in the hydrosilane
reduction catalyzed by rhodium(I) complex suggests
that the transition state for the reaction cannot be ac-
commodated with a simple four-centered type.?
However, a possible explanation for the observed
trend can be advanced by taking into account the
intermediacy of the organorhodium complex III as
shown below, the formation of which is quite reason-
able!® in view of the well-documented “soft-hard
conception”.®  As the steric course would be govern-
ed only by the size of the silyl moiety,'® it can be said
that the bulkier the substituents on silicon, the more
pronounced may be the formation of the complex
ITIa which is a precursor of the more stable alcohol.
A further work on the mechanism of the rhodium(I)
complex catalyzed reductions is now under investigation.
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