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2-Acetyl-3-(phenylamino)indolizine-1-carboxamide derivatives were obtained via a one-pot domino
reaction of alkyl or aryl isocyanides and pyridine-2-carbaldehyde in the presence of acetoacetanilide in
toluene without any prior activation or modification.
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Figure 1. Furo[2,3-d]pyrimidine derivatives.
A number of heterocyclic compounds have been shown to pos-
sess pharmacological activities. Indolizines are such as example,
which contain a ring junction nitrogen and are very rare in nature.
Indolizines are structurally and chemically isomeric with indoles.
It is this analogy between indoles and indolizines that has
prompted speculation that indolizine analogs of biologically
important indoles could conceivably have potent physiological
activity.1,2

Many modifications, observations, and investigations have been
reported in this area. Several indolizines were reported to
possess biological activities including anti-inflammatory3 and
hypoglycemic4,5 activities. In addition, 5HT3 receptor antagonist,6

antiacetylcholine,7 CNS depressant,8 estrogen receptor binding,9

anti-oxidant,10,11 antimicrobial,12 and analgesic activities have
been described.13 Many amino acid derivatives with an active ind-
olizine nucleus have been utilized in cancer therapy.14,15 A few
substituted indolizines have been reported to have anti-tubercular
activities.16 Recently, various combinatorial routes to substituted
indolizines have been reported.17 In continuation of our investiga-
tions on isocyanide-based multicomponent reactions (IMCRs)18–26

we have described the synthesis of furo[2,3-d]pyrimidine deriva-
tives 1 from isocyanides, pyridinecarbaldehyde derivatives, and
1,3-dimethylbarbituric acid27 (Fig. 1).
ll rights reserved.
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In the present work, we describe an efficient synthesis of the
unexpected 2-acetyl-3-(phenylamino)indolizine-1-carboxamides
5a–d via a new, one-pot, three-component reaction between
pyridine-2-carbaldehyde (2) and acetoacetanilide (3) in the pres-
ence of isocyanides 4.28 It should be noted that this is the first
report on the synthesis of 2-acetyl-3-(phenylamino)indolizine-
1-carboxamide derivatives using multicomponent conditions.
Analysis of the IR, 1H and 13C NMR spectral, mass spectrometric,
elemental analyses, and single-crystal X-ray data confirm the
formation of 2-acetyl-3-(phenylamino)indolizine-1-carboxamide
5a–d in excellent yields without any prior activation or modifica-
tion (Scheme 1).

The structures of products 5a–d were assigned on the basis of
spectroscopic analysis. The 1H NMR spectrum of 5a exhibited
two sharp singlets at 1.56 and 2.56 ppm due to the tert-butyl and
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Scheme 1. Synthesis of 2-acetyl-3-(phenylamino)indolizine-1-carboxamides 5a–d via a three-component condensation.
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Figure 2. Intramolecular hydrogen bonding in compounds 5a–d.
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Scheme 2. A speculative proposed mechanism for the formation of product 5a.

Figure 3. ORTEP diagram of 5b.
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methyl groups, respectively. Two NH protons appeared at 6.76 and
8.69 ppm (broad signal). This is rationalized through the formation
of an intramolecular hydrogen bond in compounds 5a–d resulting
in a deshielding effect on the NH moiety causing the PhNH proton
to be shifted downfield (Fig. 2).

The 1H decoupled 13C NMR spectrum of 5a showed three signals
readily recognized as arising from the three methyls of the tert-butyl
(29.04 ppm), the methyl group (31.01 ppm) and the tert-butyl
carbon (51.14 ppm) as well as 14 other distinct resonances in
agreement with the proposed structure (see Ref. [28]). Unambiguous
evidence for the structure of 5b was obtained from single crystal
X-ray analysis (Fig. 3).

A speculative mechanistic explanation for this reaction is
provided in Scheme 2. The first step may involve a Knovenagel con-
densation between pyridine-2-carbaldehyde (2) and acetoacetani-
lide (3) leading to the formation of the stable intermediate enone 6.
This undergoes nucleophilic attack by isocyanide 4a to generate
adduct 7 which converts into 8 via H-transfer. Subsequently, 8
hydrolyzes to compound 9. This adduct undergoes intramolecular
cyclization via the pyridine nitrogen to afford compound 10 which
converts into 11 by H-transfer. Compound 11 then eliminates H2O
to give the final compound 5a.

In conclusion, we have reported the one-pot synthesis of
2-acetyl-3-(phenylamino)indolizine-1-carboxamide derivatives
by an efficient and simple approach involving a three-component
condensation between pyridine-2-carbaldehyde, acetoacetanilide,
and various isocyanides.
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