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A mild and efficient method for the synthesis of
vinylogous carbamates from alkyl azidesq
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Abstract—A mild and efficient one-pot method for the synthesis of vinylogous carbamates is reported starting from alkyl azides
under a hydrogen atmosphere using 10% Pd/C. The resulting products are useful intermediates for the synthesis of heterocyclic com-
pounds, natural products, and in peptidomimetics.
� 2004 Elsevier Ltd. All rights reserved.
Vinylogous carbamates also known as enaminoesters
are versatile building blocks in the synthesis of various
heterocycles,1 natural products2 and are often endowed
with useful pharmacological properties.3 Recent reports
show that these compounds are useful in peptidomimet-
ics4 and also in the preparation of b-amino acids.5 Vinyl-
ogous carbamates are generally prepared by
condensation of amines with b-ketoesters, with azeotro-
pic removal of water, use expensive reagents, and some
of these suffer from incomplete reaction, long reaction
times, and the use of hazardous solvents.6 In this Letter,
we describe the synthesis of various vinylogous carb-
amates starting from alkyl azides and b-ketoesters in a
one-pot procedure.

During the synthesis of aza-cyclic peptides for b-turn
mimics in the laboratory of Professor Aubé, one of us
(D.S.R.) observed that hydrogenation of the alkyl azide
1 in the presence of methyl acetoacetate 2 furnished the
vinylogous carbamate 3 in high yield (Scheme 1).7 No
0040-4039/$ - see front matter � 2004 Elsevier Ltd. All rights reserved.
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Scheme 1.
aqueous work-up was needed, the catalyst was simply
filtered off, and on evaporation of all volatiles the prod-
uct 3 was obtained in high yield. This method has not
previously been documented.8 Hence, we decided to gen-
eralize this simple and efficient procedure to access other
useful vinylogous carbamates.

A variety of alkyl azides were treated with methyl aceto-
acetate 2 in the presence of 10% Pd/C under hydrogen to
furnish the corresponding vinylogous carbamates in
high yields and these are summarized in Table 1.9 It is
noteworthy that in all cases we did not observe any sig-
nificant amounts of over reduced products or the inter-
mediate amines. Although a competitive debenzylation
would be possible under these reaction conditions, reac-
tions involving benzyl azides (entries 5–7, Table 1) did
not undergo loss of the benzyl group, the corresponding
vinylogous carbamates being obtained in good yields. In
all cases the products were isolated as mixtures of Z,E-
isomers. In general the isomers were not separable.
ail: dsreddy@drreddys.com
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Table 1.

R-N3 OMe

O O
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+
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2
Entry Azide Product Yield (%)

1

N3
OMe

NH O
100

2 N3HO
OMe

NH OHO
84

3 N3Cl
OMe

NH OCl
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4 N3
OMe

NH O
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5
N3
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NH O
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6 N3

OMe

NH O 67

7
N3

MeO OMe

NH O

MeO
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8 N3EtOOC
OMe

NH OEtOOC
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9
N3 OMe

NH O
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Products with Z double bond geometry were favoured
over the E-isomers. It is postulated that intramolecular
hydrogen bonding could be responsible for the observed
equilibrium shift toward Z-isomers.10 In Table 2, we
have summarized the results obtained from the reaction
of phenethyl azide 4 with different b-ketoesters.11

Interestingly, trisubstituted pyrrole 612 was isolated in
moderate yield when we reacted a-azido acetophenone
5 with methyl acetoacetate under the same reaction con-
ditions (Scheme 2).13 Although we do not have support
for the mechanism, we believe that formation of the
pyrrole involves the vinylogous carbamate as an
intermediate.

In short, we have developed a simple and environmen-
tally friendly procedure for the synthesis of vinylogous
carbamates starting from alkyl azides and b-ketoesters
using 10% Pd/C catalyst and hydrogen. In one example,
we also showed that one can access trisubstituted pyr-
roles starting from b-ketoesters and a-azido ketones in
a one-pot procedure. New applications of these impor-
tant vinylogous carbamates in the synthesis of natural
products and heterocycles will be the subject of future
work from our laboratory.
Acknowledgements

We thank Dr. Reddy�s Laboratories Ltd for financial
support and encouragement and Professors J. Aubé
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