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DECARBONYLATION OF ALLYLIC ALCOHOLS USING RHODIUM(I) COMPLEXES
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Recent studiles of the redctions of tris{triphenylphosphine)rhodium chloride
[(Ph3P)3RhC1] (1) with organlc compounds have revealed its potential as a cat-

alyst and reagent for a variety of synthetically important transformations.1

2,354 sulfur dioxide5

The ability of this complex to abstract carbon monoxide,
and nitrogen6 from organic compounds has no parallel 1n organic chemistry.
We wish to report the decarbonylation of allylic alcohols with 1 in nitrile
solvents.7 The reaction can be expressed as follows.
(Ph3P)3RhC1l + RCH=CHCH,O0H + RCH,CH; (major)
i RCH=CH, (minor)

Ph;P + (PhsP),RhCOC1
2

The decarbonylation proceeds at 110-150° 1n acetonitrile or benzonitrile.
During the course of the reaction the solution turns from dark red to yellow
indicating the formation of 2 which precipitates from the solution upon cooling
Triphenylphosphine can be isolated by column chromatography and detected by
g.1l.p.c. The present study was carried out on a microscale in sealed tubes at
145-155° for 12 hrs. The volatile products were detected and l1dentified by
g.1l.p.c. Among the allylic alcohols reacted were cis-but-2-ene-1,4-diol,
which gave a 89% yileld of l-propanol as the only detectable product derived
from the diol. Cinnamyl alcohol gave both ethyl benzene (76%) and styrene
(4%). Likewise g-methyl cinnamyl alcohol gave phenyl propane (67%) and
l-phenylpropene (20%). The reaction was extended to A*~-cyclohexene methanol
which gave cyclohexane and cyclohexene but in greatly reduced yields (>10%).
The reaction of 3-phenylpropyn-l-ol gave styrene, ethyl benzene and phenyl

acetylene again in low ylelds.

4401



4402 No.50

Since in nitrile solvents the complex 1 1s solvated2 as 3, the present
reaction most probably involves initial catalyzed allylic lsomerization of the
unsaturated alcohol via coordination of the m C-C bond with the three-
coordlnate speciéé, 3. Subsequent decarbonylation of the aldehyde tautomer of
the enol thus produced should parallel that observed in the reactions of
(PhsP)sRhCl with aldehydes.>

solvent (3)
(PhaP)thCl > (Pth)thClS + Pth

P
i 3
The deuterium iabelling pattern shown in Scheme 1 predlcted by this
sequende was 1ndeedv6bserved in the reaction of dideutero-a-methyl cinnamyl
alcohol (4; R = Ph, R’ = CH;) to give dideuterc phenylpropane (5; R = Ph,
R = CHs). Since the decarbonylation of aldehydes is known to proceed in an

intramolecular and stereospecific fashion9

the production of both erythro and
threo § from stereochemically pure L4 indicates that if the reaction proceeds

as shown the initial allylic isomerization and enol tautomerization are not
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stereospecific (1.e. the tautomerization of the enol to the aldehyde produces

both erythro and threo aldehydes).10 The predominant intramolecularity of the

present reaction was indicated by the concurrent decarbonylation of i and
cinnamyl alcohol. Mass spectral analysis of the products revealed the dideutero-
phenyl propane (5) obtalned contained over 90% of the deuterium which was
originally in i whereas the ethyl benzene obtalned from cinnamyl alcaohol
contained a maximum of 10% deuterium.

Investigations into the reaction of 1 with relatéd unsaturated oxygenated

organic compounds 1is continuing.
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