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Abstract. 3,4-Disubstituted-2(1H)-quinolones have been prepared
through a procedure based on the palladium-catalysed reaction of the
readily available ethyl N-(o-ethynyl))malonanilide with aryl, heteroaryl
and vinyl halides or vinyl triflates followed by the cyclization of the
resulting coupling derivatives under basic conditions. It is shown that
3,4-disubstituted-2(1H)-quinolones are useful synthetic intermediates
for the preparation of 3,4-disubstituted- and 2,3,4-trisubstituted
quinolines.

The construction of heterocyclic derivatives based upon the concept of
palladium-catalysed coupling/cyclization of alkyne bearing a proximate
(pro)nucleophile has proved to be a versatile and efficient synthetic
methodology.1,2 Our continuing interest in this area, and our
involvement in a program designed to identify novel non-nucleoside
2(1H)-quinolone-based anti-AIDS agents, led us to investigate the
utilization of this methodology for the preparation of substituted 2(1H)-
quinolones.3 In particular, we decided to evaluate the employment of
ethyl N-(o-ethynyl)malonanilide 1 as the starting building block. This
compound can be readily prepared in 80% overall yield from o-
iodoaniline through a one-pot three-step procedure.4

Now we report that compound 1 reacts with aryl, heteroaryl and vinyl
halides or triflates 2 to afford the coupling derivatives 35 and that
subsequent treatment of 3 with NaH or KOt-Bu in DMSO leads to the
formation of the 3,4-disubstituted-2(1H)-quinolones 4 through an
intramolecular carbocyclization6 (Scheme 1).

Scheme 1

Most probably the carbocyclization proceeds through a mechanism
similar to that proposed for the carbocyclization of propargyl
ethylmalonates2 and involves the intramolecular nucleophilic attack of
the carbanion, generated from 3, on the carbon-carbon triple bond
affording, after protonation, a six-membered ring methylidene
intermediate that isomerizes to the quinolone derivative 4. The nature of
the substituent linked to the acetylenic moiety, R, is crucial for the
success of the cyclization step. Best results were obtained in the
presence of aromatic rings bearing electron-withdrawing substituents.
No quinolone derivative was obtained, under our standard conditions, in
the presence of the electron-donating p-methoxyphenyl group or the n-
butyl group.

Our results are summarized in the Table.

To keep the methodology as simple as possible, we briefly investigated
the development of an in situ coupling/cyclization procedure starting

from the silyl derivative 5. We used reaction conditions similar to those
employed by us in the palladium-catalysed coupling/cyclization of o-
[(trimethylsilyl)ethynyl]phenyl acetates with aryl halides or vinyl

triflates.7 This protocol, however, provided satisfactory results only
with p-iodoacetophenone (Scheme 2).

The scope of this facile synthesis of 2(1H)-quinolones is tremendously
broadened by the ease of their conversion into a variety of 3,4-

disubstituted- and 2,3,4-trisubstituted quinolines through the
corresponding triflates 6.8,9 For example, quinoline derivatives
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7a-d10-17 were obtained in good to high yields from 6b18 according to
the conditions reported in Scheme 3.

Scheme 3
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Scheme 2
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