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A facile synthesis of highly functionalized 2-oxymaleate and furanone derivatives by the multicomponent reaction of 1,3-dimesityl imidazolin-
2-ylidenef/imidazol-2-ylidene, DMAD, and aldehydes is described.

The history of N-heterocyclic carbenes (NHCs) can be traced nometallic chemistry.A general method for the synthesis
to the work of Wanzlick in the 1960s, and the seminal of these species involves the deprotonation of the corre-
contributions of Arduengo leading to the isolation and sponding azolium salts by a suitable baseis noteworthy
characterization of the first stable diaminocarbene in 1991 that as early as 1958, Breslow recognized the role of
stands as a milestone in the development of the chemistryN-heterocyclic carbenes as nucleophilic catalysts in enzy-
of these speciesSince then a wide range of NHCs, including matic reactions, and in due course, different thiazolium,
the first air-stable carbene, have been prepared, and they havamidazolium, and triazolium salts were found to be excellent
found impressive use as ligands, by virtue of their strong catalysts for various €C coupling reactions, namely,
o-donating ability, in the preparation of catalysts in orga- benzoin condensation, Michael—Stetter reaction, and For-
moin condensatiohAsymmetric versions of these reactions
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have also been achieved by employing chiral azolium 8alts.
Although the coordination and organometallic chemistry of
diaminocarbenes have been extensively investigated, much
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of the fundamental chemistry of these species remains||j NN

unexplored. In particular, the participation of NHCs in

multicomponent reactions (MCRs) has not been reported so

far. Herein we report the preliminary results of the first use
of NHCs exemplified byl and7, generated by the depro-
tonation of the corresponding imidazolium or imidazolinium
salt with sodium hydride following the Arduengo prescrip-
tion, in multicomponent reactiorfs.

Our studies were set in motion by exposing 3-nitro
benzaldehyde to dimethyl acetylenedicarboxylate (DMAD)
and 1,3-dimesityl imidazolin-2-ylidene, generated in situ by
the reaction of 1,3-dimesityl-imidazolinium chloride with
sodium hydride in THF under an argon atmosphere. A facile
reaction leading to the exclusive formation of 2-oxy maleate
derivative4a occurred. (Scheme 1)
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rationale for this reaction is given in Scheme 2. It is worthy
of note that unlike the case of nucleophiles such as
isocyanides and dimethoxycarbene, the initial event in this
reaction is the addition of diaminocarbene to the aldehyde
to form an electron-rich enamirtdhtermediateb. The latter,
due to steric reasons, undergoes a conjugate addition on the
activated alkyne through the harder oxygen atom, followed
by proton abstraction to furnish the prodéttis conceivable
that the addition of diaminocarbene to DMAD is reversible
at rt and the thermodynamic stability ®@rives the reaction
toward product formation.

A different reactivity pattern was observed with the less
nucleophilic 1,3-dimesityl imidazol-2-ylidene. The latter,
generated in situ from 1,3-dimesityl imidazolium chloride
and sodium hydride, on reaction with 3-chloro benzaldehyde

The product was characterized by spectroscopic analysis.and DMAD afforded exclusively the furanone derivatBa

Final proof for the structure assigned féa was derived
from single-crystal X-ray analysis (Figure 1)

Figure 1. ORTEP diagram foda.

The reaction was found to be applicable to a number of

in good yield (Scheme 3).
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The structure of the producda was ascertained by
spectroscopic methods, and the final proof for the assigned
structure was obtained by single-crystal X-ray analysis.
(Figure 2). The reaction has been extended to other aromatic
aldehydes and the furanone derivatives were obtained in
moderate to excellent yields (Scheme 3). Isobutyraldehyde
afforded the furanone in 27% yield.
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achieving novel multicomponent reactions that offer a simple
and efficient route to the synthesis of highly functionalized
Figure 2. ORTEP diagram fo@a. 2-oxymaleate and furanone derivatives. It is interesting to
note that a wide range of biologically active molecules
contain dihydroimidazole and furanone moiefie#. is

A plausible mechanism for this reaction is given in Scheme anticipated that the work presented in this paper will arouse
4. much interest in the area of NHCs. Further work to explore

It is possible that this sequence is initiated by the formation the reactivity profile of NHCs toward various other electro-
of zwitterion 11, from NHC and DMAD, which adds to the ~ Philes in MCRs is in progress
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In conclusion, we have unraveled some interesting reactiv-

ity profiles of the N-heterocyclic carbenésand 10, thus
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