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Although hydrogenolysis of conjugated (i.e., allylic or benzylic)
alcohols or ketones is a well known reaction (1), the hydrougenolysis of the
unconjugated carbonyl group Ng.g., I - IX) is not a recognized synthetic
procedure (2). We wish to report some results, summarized in the Table, which
suggest that hydrogenolysis over platinum in acid may be a useful general

procedure for azacyclic ketones,
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We find that, in general, the hydrogenolysis reaction is favored,
relative to reduction to the carbinol (e.g., I1I) by increased acid and
catalyst concentrations, although the sensitivity of the reaction to these
parameters varied from system to system, For examnle, the jercent
hydrogenolysis product (II) obtained from I increased from 68 to 80 to IOOZ,
when the substrate-to-catalyst ratio was changed from 5:1 to 2:1 to 1:1, For
this system, little or no change in the ratio of nroducts was obtained by
increasing the acid concentration, provided the amino ketone was neutralized
with at least one equivalent of hydrochloric acid, hence reduced entirely in
the form of its hydrochloride salt, On the other hand, a marked effect of
the acidity was noted in hydrogenations of the hydrochloride of IV, Here,
without excess acid, a 4/96J ratio of hydrogenolysis/reduction product was
obtained, Addition of increasing amounts of excess hvdrochloric acid

correspondingly favored the hydrogenolysis reaction; in 6 N acid, a 95/5%
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TABLE

Results of Hydrogenolysis of Azacyclic Ketones

Compound Hydx:ogenateda Specificity for Hydrogenolysis Product
(°%)°
3-Quinuclidinone 100
1-Azabicyclo/Z.2.17heptan-3-one 100°¢
1-Azabicyc10[5.2.l7bctan-3-one 1009
l-Azabicyclo/3,.2.17octan-4-one 1009
1-Azabicyclo/3.2.17octan-6-one 75
Tropan=-3-one (txopinone) 100t
6-p~Hydroxytropan-3«one (I) 100
Tropan-6-one 65°
3-0x0~9,10~dimethoxy-1,2,3,4,6,7-hexahydro-11bH~ 95

benzo/ a_7/quinolizine (IV)

2-0Oxo analog of IV 65129
Pseudopelletierine (V) 6521
2-Oxoindolizidine (VI) o7°

3General conditions; Equal amounts (10 mg.) of amino ketone and platinum
dioxide (Englehard Industries, Newark, N.J., or J. Bishop & Co., Malvern,Pa,)
in 1 to 3 ml, of 1 to 6 N hydrochloric acid at 50 psig hydrogen pressure for
1l to 3 hrs, in a Parrxr hydrogenator,

bProduct composition (glpc), not isolated yields. Isolated products
characterized by IR (in comparison to authentic material, if available),
®pata of D,C. Spry.

dData of B.P, Thill.

€obtained from ratio of glpc areas, and may differ slightly from a true molar
percentage; balancé equals the reduction product.

fData of C.P, Rader and R,L. Young.
9pata of C,P. Fergusson,

hOnly SOZ hydrogenated in 24 hr,
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ratio was obtained., For this system, only a negligible increase in the
hydrogenolysis product could be obtained by increasing the catalyst

concentration at any given acidity.

CH30

CH3

1v \4 Vi

The reaction apparently proceeds by the direct hydrogenolysis of the
carbonyl group to a hydrocarbon at the catalyst surxface, since the amino
alcohols (the reduction products) are not hydrogenolyzed when subjected to
the same conditions., In this sense, the mechanism seems related to that which
has been formulated for the Clemmensen reduction (3), except, f-oxo amines
appear not to undergo rearrangement during the hydrogenolysis reaction (4),
and the proximity of the ammonium function appears to be important,

The method is suggested as a more attractive experimental alternative
to either the Wolff-Kishner or Clemmensen methods, or lengthier indirect
procedures, such as Raney~nickel cleavage of the dithio ketal or hydride
reduction of the carbinol tosylate. As indicated in the Table, the
hydrogenolysis product is often the exclusive product, However, carbinol
contaminant, if formed, generally may be easily separated. The applicability
of the reaction to other than azacyclic tertiary ketones and with other than

platinum catalyst has not been investigated,
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