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Rhodium Complex Catalysed Hydrosilylation of Carbonyl Compounds

By Iwao Ojima* and MITSURU NIHONYANAGI

(Sagami Chemical Research Center, 3100 Onuma, Sagamihara 229, Japan)

and YoicHIRO NAGAI

(Department of Chemistry, Gunma University, Kivyu, Gunma)

Summayy Chlorotris(triphenylphosphine)rhodium has been
found to be an extremely effective catalyst for the hydro-
silylation of carbonyl compounds.

Ruopium(r) complexes are effective catalysts for various
reactions.! However, catalysis of the hydrosilylation of
carbonyl compounds has not hitherto been reported.
Metal halides such as ZnCl, or H,PtCly were found?— to
catalyse the reaction, but the mechanism was unclear.
We report the high catalytic activity of chlorotris(tri-
phenylphosphinejrhodium (1) for the hydrosilylation of
carbonyl compounds and the identification of an important
intermediate. When a mixture of cyclohexanone, Et,SiH
and (1) was stirred at room temperature an exothermic
reaction occurred and the hydrosilylation was completed
within a few minutes to give cyclohexyloxytriethylsilane
(98%)-

The reaction was slower for aromatic ketones, and some
heating was necessary to complete the reaction. Thus, the
reaction of acetophenone with Et,SiH in the presence of (1)
for 15 min at 60° gave methylphenyltriethylsiloxymethane
(97%), When ZnCl, is used as a catalyst, more vigorous
conditions are required.?

1 A satisfactory elemental analysis was obtained.
tE.g.

Where the reaction was relatively slow, precipitation of a
yellow solid was observed which later redissolved as the
reaction temperature rose. The yellow complex was
precipitated by the addition of n-hexane. It was identified
as (PPhg),Rh(H)(SiEt,)Clt (2) (m.p. 105° decomp.), which
resulted from the oxidative addition of Et;SiH to (1) vgy—mu,
2100s, 2080 cm™1, 8y, x 850 cm—! (KBr disc). Complex (2)
may be a mixture of stereoisomers, having a different
configuration from that obtained by Haszeldine and his
co-workers,® who reported only one band for complex (2)
in the Rh~H region at 2020 cm—1.

When metal halides such as ZnCl, or NiCl, were employed
in the hydrosilylation of benzaldehyde, it was reported? that
a generated silyl ether disproportionated immediately to
dibenzyl ether and hexaethyldisiloxane. No such dis-
proportionation was observed with (1), and benzyloxytri-
ethylsilane was obtained (909,).

Hydrosilylation of «8-unsaturated ketones and aldehydes
proceeded smoothly under mild conditions to give silylenol
ethers, via 1,4 addition, in high yields.
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