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Uma série de alquil e aril cetonas, ésteres ¢ N-metoxi-N-metil amidas (Amidas de Weinreb)
o,B-insaturadas contendo um grupo protetor O-benzyl sofrem redugéo conjugada por Ho/Pd/C na
presenca de solugdo 2N de NH4OH/MeOH a temperatura ambiente e pressdo normal deixando o

grupo benzil intacto.

A series of a,B-unsaturated alkyl and aryl ketones, esters and N-methoxy-N-methyl-amides
(Weinreb amides) containing an O-benzyl protecting group undergo conjugate reduction by Ho/Pd/C
in the presence of 2N NH4OH/MeOH at room temperature and ordinary pressure leaving the benzyl

group intact.
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A number of synthetic methods have been developed
which effect the conjugate reduction of a,B-unsaturated
carbonyl compounds!*®. However, chemoselective reduc-
tion of o,B-unsaturated carbonyl functionality in more
complex molecules containing benzyl and 4-methoxyben-
zyl (MPM) protecting groups in the substrate is more
complicated, although Evans and Fu obtained good yields
of conjugate reduction with a fairly complex molecule’.
Catalyst poisoning or hydrogenolysis may complicate dou-
ble bond reduction under conditions of catalytic hydro-
genation'.

The presence of amine functions inhibiting O-debenzy -
lation has been reported by a number of groups®’. The
addition of ammonia, ammonium acetate (0.5 equiv.) and
pyridine to the Pd/C catalyst has been recently reported to
inhibit hydrogenolysis of aliphatic benzyl ethers during
reduction of conjugated olefins, benzyl ester, and azide
functional groups in methanol'°. More recently, the selec-
tive catalytic hydrogenolysis (in MeOH-dioxan or DMF on
Pd/C catalyst in the presence of pyridine) of phenolic
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O-benzyl ethers, Cbz, benzyl esters, and selective reduction
of nitro groups and conjugated olefins in phenols protected
with the 4-methoxybenzyl (MPM) group was described'".

We decided to explore the synthetically attractive pos-
sibility that NH4OH might be used to retain an O-benzyl
group while hydrogenation took place at the o,p-unsatu-
rated double bond. For this purpose we synthesized a series
of a,B-unsaturated carbonyl compounds containing an O-
benzyl protecting group (Table 1, substrates 1-8). We wish
to report here that o,B-unsaturated carbonyl compounds
containing a benzyl protecting group undergo selective
hydrogenation of the unsaturated double bond in the pres-
ence of 2N NH4OH/MeOH leaving the O-benzyl group
intact.

Control experiments indicated that, in the absence of
NH4OH complete removal of the benzyl protecting group
in compounds 1-8 was observed. However, addition of 2N
NH4OH/MeOH results in conjugate reduction of these
o,B-unsaturated carbonyl compounds under very mild con-
ditions (25 °C, 1 atm, 30 min). When compounds 1-8 were
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submitted to these conditions, a smooth reduction to com-
pounds 9-16 was observed without any indication of benzyl
ether hydrogenolysis (Table 1). The selectively hydrogen-
ated products 9-16 were obtained in excellent isolated
yields'?.

This mild method for conjugate reduction is compat-
ible with a variety of carbonyl functional groups and is
amenable to large scale preparations. The products 10
and 14 (esters), 12 and 16 (Weinreb amides) can be
easily converted to the corresponding primary alcohols
and aldehydes, respectively, increasing the scope of this
reaction.

Representative experimental procedure: After two
vacuum/H; cycles to remove air from the reaction flask,
the stirred mixture of 1-8 (1.0 mmol), 5% Pd/C (25 mg)
and freshly prepared 2N NH4OH/MeOH solution (0.3 mL)
in MeOH (5 mL) was hydrogenated at 1 atm and room
temperature for 45 min. The reaction mixture was filtered
(Celite), and the filtrate was concentrated and purified
directly by flash chromatography to afford the pure pro-
ducts 9-16 as shown in Table 1 (filtration of the reaction
solution through Celite and evaporation gave almost pure
products)'3.

In conclusion, the reaction described herein comprises
a mild, high yielding and convenient method for effecting

Table 1. Inhibition of hydrogenolysis in the conjugate reduction of
o, B-unsaturated carbonyl compounds.

0 0" ">ph ) 0~ ph
J\/ 5% Pd/C, H, (balloon)
R R
R, 0.5 eq. 2N NH,OH/MeOH R,
1-8 9-16

Substrates 1-8 2 Products 9-16

R R, Yield (%) be
1, Ph H 9 (94%)
2, OEt H 10 (91%)
3, Me H 11 (99%)
4, N(OMe)Me H 12 (99%)
5, Ph Me 13 (80%)
6, OEt Me 14 (99%)
7, Me Me 15 (96%)
8, N(OMe)Me Me 16 (94%)

 The a,B-unsaturated compounds 1-8 were prepared in good yields
(70-90%) by the Horner-Emmons reaction between aldehydes and the
corresponding activated phosphoranes.

Reactions were complete within 45 min and all the products were
identified by IH-NMR, 13C_.NMR and Infrared spectra. Satisfatory analy-
tical data were obtained for all compounds.
¢ Isolated yields after chromatographic separation.
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the selective the conjugate reduction of a,B-unsaturated
carbonyl compounds having an O-benzyl protecting group.
These results are apparently attributable to the effect of
NH4OH. Further studies defining the scope and limitations
of this reaction as well as its application in the total synthe-
sis of natural products are in progress'*.
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