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Abstract: A new approach is described for the synthesis of substi-
tuted indoles 5, through an intramolecular and regioselective
Friedel–Crafts cyclization of enaminones 6a–h catalyzed by Lewis
acids. Compounds 6 were prepared from the 2-anilinocarbonyl
compounds 7, by treatment with DMFDMA under thermal or mi-
crowave (MW) irradiation conditions. An alternative and shorter
one-pot two-step synthesis of indoles 5 was achieved starting from
compounds 7 and promoted by MW radiation, including the elusive
2-acetylindoles 5i–m.
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Enaminones have proved to be privileged Michael accep-
tors in the addition of a large variety of nucleophiles.1

Among the latter, activated aromatic rings have been effi-
cient in adding enaminones through a Friedel–Crafts reac-
tion.2 Recently, we reported a novel synthesis of 2-
methoxycarbonylbenzofurans 1 by an intramolecular
Friedel–Crafts cyclization of methyl 2-aryloxy-3-dimeth-
ylaminopropenoates 2, promoted by Lewis acid catalysis
(Scheme 1).3 The efficiency of this key synthetic step de-
pended on the presence of electron-donating groups in the
aromatic ring. Moreover, the conjugate addition in the
enaminone analogues 3-aryloxy-4-dimethylamino-3-
buten-2-ones 3, which was much faster than in substrates
2, led to the regioselective formation of 2-acylbenzo-
furans 4, which included some natural products of the ge-
nus Calea.4

Scheme 1

Encouraged by success in the synthesis of benzofurans,
we investigated the potential of this methodology in the
preparation of other heterocycles. Owing to the impor-
tance of indoles5 because of their widespread presence as

natural alkaloids6 as well as pharmacologically active
compounds,7 versatile synthons,8 and synthetic targets,9

we now report that this methodology provides a valuable
new route for the synthesis of this crucial framework.
Therefore, we decided to prepare 2-acyl- and 2-alkoxycar-
bonyl-indoles 5 by an intramolecular Friedel–Crafts het-
eroannulation of enaminones 6 (Scheme 2).

Scheme 2

Although benzofurans 1 and 4 were prepared efficient-
ly,3,4 the benzene ring of precursors 2 and 3 needed strong
electron-donating groups R to achieve the cyclization
step. In the case of indoles 5, it was expected that the ami-
no group attached to the benzene ring in the precursor 6
would be a stronger activating group in the heteroannula-
tion process than the oxygen atom in the benzofuran
enaminones 2 and 3, due to the lower electronegativity
and higher polarizability of the nitrogen atom. Hence, we
evaluated the electron-demand of the aromatic ring re-
quired in this process. Consequently, we prepared the se-
ries of dimethylaminopropenoates 6b–h, whose aromatic
rings are substituted either by weak electron-donating
groups such as the methyl group (6b and 6c) or the chlo-
rine atom (6d and 6e), or by a stronger one such as the
methoxy groups (6f–h). The non-activated anilino deriva-
tive 6a was also examined.

Starting from anilines 8a–h, the preparation of the series
of compounds 6a–h was achieved in a two-step synthetic
sequence, via the corresponding a-anilino esters 7a–h
(Scheme 3). Thus, in the first step, the reaction of anilines
8a–e with methyl bromoacetate (9) took place smoothly in
the presence of K2CO3 in refluxing acetone for 12 hours,
to give compounds 7a–e in high yields (83–86%).10 Ethyl
esters 7f–h were obtained in similar yields (78–81%) by
reacting the respective anilines 8f–h with ethyl bromo-
acetate (10). This methodology was successfully extended
to the preparation of a-anilinoacetones 7i–o, carrying out
the reaction between anilines 8a,b,d–h and a-chloro-
acetone (11) to furnish the desired products 7i–o, respec-
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