Available online at www.sciencedirect.com
. . . CHINESE
SciVerse ScienceDirect CLUEMIEAL

LETTERS

Chinese Chemical Letters 23 (2012) 1119-1121

www.elsevier.com/locate/cclet

Synthesis of highly functionalized pyrroles from primary
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Abstract

Stable derivatives of pyrroles were prepared using multicomponent reactions of dialkyl acetylenedicarboxylate, primary amine
and propiolate in the presence of N-methylimidazole in water at room temperature in good yields.
© 2012 S. Zahra Sayyed-Alangi. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.
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Water is an ideal solvent and reagent for biochemical transformations. In the past, water was not used as a solvent
for synthetic organic chemistry due to the poor solubility and, in some cases, the instability of organic reagents in
aqueous solutions. Now, it has been recognized that chemical reactions in mixed aqueous solutions or two-phase
systems often give better results than in organic solvents and often the insolubility of the final products facilitates their
isolation [1,2]. Five-membered, nitrogen-containing heterocycles, such as pyrroles are important building blocks in an
extensive number of biologically active compounds [3]. Pyrroles are heterocycles of great importance because of their
presence in numerous natural products like heme, chlorophyll, vitamin B,, and various cytochrome enzymes [4].
Polysubstituted pyrroles are molecular frameworks having immense importance in material science [5]. They have
been also employed as antioxidants, antibacterial, ionotropic, antitumor, anti-inflammatory, and antifungal agents [6].
Moreover, they are a highly versatile class of intermediates in the synthesis of natural products as well as in
heterocyclic chemistry [7,8]. Herein, we examined the reaction between primary alkylamine, dimethyl
acetylenedicarboxylate and propiolate in the presence of catalytic amount of N-methylimidazole in water at room
temperature. The reaction proceeded smoothly to give pyrrole derivatives 4 in good yield (Scheme 1).

The structures of compounds 4a—g were deduced from their IR, 'H and '*C NMR spectra [9]. The mass spectra of
these compounds displayed the molecular ion peaks at the appropriate m/z values. The "H and '>C NMR spectroscopic
data, as well as IR spectra, were in agreement with the proposed structures. For example, the 'H NMR spectrum of 4a
in CDCl; exhibited five sharp singlets readily recognized as arising from methoxy (§ 3.72, 3.80, 3.92), methyl (§ 3.85),
and vinyl (8 6.78) protons. The '>*C NMR spectrum of 4a exhibited 11 signals in agreement with the proposed
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structure. Presumably, the zwitterionic intermediate 6, formed from N-methylimidazole and propiolate 3, is protonated
by the enaminoester 5, generated in situ from primary amine 2 and acetylenic ester 1, to produce intermediates 7 and 8
(Scheme 2). Nucleophilic attack of the conjugate base 7 on intermediate 8 leads to adduct 9, which undergoes proton
shifts to afford new zwitterionic intermediate 10. Finally, intramolecular cyclization affords 11 by elimination of N-
methylimidazole, which is converted into 4 by elimination of hydrogen [10].

In summary, we have developed a simple, one-pot synthesis of highly functionalized pyrroles from reactions of
primary amines with acetylenic esters in the presence N-methylimidazole in water at room temperature. Short reaction
times, readily available starting materials and water as the green solvent are the main advantages of this methodology.
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