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ABSTRACT - A facile hydrogenolysis of allylic acetates was developed with the
catalytic transfer hydrogenation using palladium hydroxide on carbon and
cyclohexene.

Recently Hanessian and coworkers 1 found that O-benzyl ethers can be
efficently cleaved by hydrogenolysis under catalytic transfer hydrogenation 2
using 20% palladium hydroxide on carbon 3 and cyclohexene as the hydrogen
donor.

On the contrary we focused our attention on the hydrogenclysis process
rather than on the protection/deprotection one; thus we applied this method
to the hydrogenolysis of allylic aleohols, via their acetylderivatives, obta-
ining in very high yields the corresponding olefinic products without satura-
tion of the double bond 4.

Hydrogenolysis: General Procedure

To a solution of the allylic acetate (1 mmol) in 95% ethanol (10 ml),
cyclohexene (5 ml) and 20% Pd{OH)3 on carbon, 50% moist, (1:3 catalyst sub-
strate by weight), are added and the suspension is stirred under reflux for

the required period of time (TLC monitoring, see table). The catalyst is then
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removed by filtration and, after evaporation to dryness, the crude olefin is

purified by chromatography. In the table are listed several types of allylic

acetates hydrogenolyzed according to this procedure. Yields

after purification.

TABLE
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CHoOAc O-glicAcy CHy O-glcac, CHs 0-glcAcy

80X

H H
CHgDAc 0-glcAcs CHs Q~glcAcs

100X

E
CHy " p-gicac,

are

calculated
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TABLE
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50X

= 24 h = —_— .
10 c 35%
6 H
AcO Y R
CHa CO0CH; HOOC® CHy COOCH
Oac  GOOCHs CODCH,
0 Xy 24 h AN
7 — 100X
0 0
H H
CHs 0-glcAcy CHs O-glcAc,

By examination of the obtained results (see table) it is possible to
deduce that the hydrogenolysis reactivity of acetyl groups is related to the
nature of the parent alcohols: in fact the ease of hydrogenolysis decreases
going from a primary allylic function to a secondary, tc a tertiary (entries
2, 5 and 6 ). However a steric compression increases the reactivity of both
secondary and tertiary allylic acetates (entries 3 and 6). Finally, when
different alcoholic functions are present, by carefull controlling the re-
action time, it is possible to perform a chemoselective hydrogenolysis (en-

tries 2 and 5).
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Conclusions

Although various techniques are described for the hydrogenolysis 5, our
method offers some advantages. Palladium hydroxide on carbon 3 is a neutral,
non pyrophoric catalyst and its use in transfer hydrogenation conditions is
useful for small and moderately large scale operations. The selectivity of
the reaction can not be achieved under normal hydrogenclysis conditions
isolated and conjugated double bonds, esters, ethers, acetals and glycosidic
groups are unaffected.

In conclusion, the favorable catalyst/substrate ratic, the neutral con-
ditions, the compatibility of the conditions with the presence of a variety
of other commonly used protecting groups, and the efficacy of the process
should encourage its practice in the hydrogenolysis of a variety of natural

compounds .
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