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Abstract—An efficient one-pot synthesis of vinylogous carbamates is reported starting from alkyl azides by using NH4Cl/Zn dust.
� 2007 Elsevier Ltd. All rights reserved.
Vinylogous carbamates, also known as enaminoesters
are versatile building blocks in the synthesis of various
heterocycles,1 natural products2 (wortmannin-based
probes for lipid and protein kinases) and are often
endowed with useful pharmacological properties.3 Recent
reports show that these compounds are useful in pepti-
domimetics,4 preparation of b-amino acids5 and also
in anti-HIV drugs6 (MLN 1251). Vinylogous carba-
mates are generally prepared by the condensation of
amines with b-ketoesters, with azeotropic removal of
water, using expensive reagents, and some methods suf-
fer from incomplete reaction and the use of hazardous
solvents.7 Recent reports described a one-pot synthesis
of vinylogous carbamates from alkyl azides by hydro-
genation,8 which is expensive and needs special equipment
on large scale.

In this Letter we describe the synthesis of various vinyl-
ogous carbamates starting from alkyl azides9 and b-
ketoesters in a one-pot procedure. This method has
not been previously documented in aqueous media.10
+R N3

Zn
Et

re
90

O

OC2H5

O

Scheme 1.

0040-4039/$ - see front matter � 2007 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tetlet.2007.10.013

Keywords: Alkyl azide; Vinylogous carbamates.
q DRL Publication No.: IPDOIPM-00080.
* Corresponding author. Tel.: +91 9963029500; fax: +91 40 44346431; e-ma
A variety of alkyl azides were treated with ethyl acetoac-
etate in the presence of NH4Cl/Zn dust/ethanol under
reflux for 5–6 h to furnish the corresponding vinylogous
carbamates in high yields (Table 1).11,12 In all the cases
we did not observe significant amounts of over reduced
products or the intermediate amines. Reactions involv-
ing benzyl azides (Table 1, entries 3 and 6) did not
undergo loss of the benzyl group, the corresponding
vinylogous carbamates being obtained in good yields.
In all the cases the products were isolated as mixtures
of Z, E-isomers, which were not separable.

Products with Z double bond geometry were favoured
over the E-isomer. It is postulated that intramolecular
hydrogen bonding could be responsible for the observed
equilibrium shift towards the Z-isomer.13,14

In conclusion, we have developed a simple, cost effective
and green procedure for the synthesis of vinylogous car-
bamates starting from alkyl azides and b-ketoesters
using NH4Cl/Zn dust in ethanol (see Scheme 1).
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Table 1. Reaction of azides with beta keto esters in presence of Zn/NH4Cl

Entry Azide Product Yield (%)
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