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ABSTRACT
o
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The 1,4-zwitterionic intermediate generated from pyridine and DMAD adds to aldehydes in a formal [2 + 2] manner, resulting in the facile
synthesis of 2-oxo-3-benzylidinesuccinates.

The carbor-carbon bond-forming reaction involving the can be effected by phenyl isocyanéain isolated example
addition of nucleophiles to acetylenes is of great significance of the intramolecular addition of the 1,4-zwitterionic inter-
in organic synthesis.The conceptual framework of a 1,4- mediate to a carbonyl group is also knotvn.

dipolar cycloaddition provided by Huisgéimas been realized In the context of our general interest in the construction
in the reaction of pyridine with dimethyl acetylenedicar- of heterocyclic systems via dipolar intermediatese were
boxylate (DMAD), leading to the quinazoline derivative, via intrigued by the possibility of intermolecular trapping of the
the 1,4-zwitterionic intermediate (Scheme 1). 1,4-zwitterionic intermediate generated from pyridine and
This reaction has been studied in detail by Achesbmho DMAD with carbonyl compounds. The preliminary results
has further established the existence of the 1,4-zwitterionic gf oyr investigation validating the usefulness of this process,

intermediate by trapping it with carbon dioxifién another  |eading to a novel formal [2- 2] cycloaddition, are presented
study it was shown that the interception of the intermediate i, this Letter.

t Dedicated with affection, respect, and best wishes to Prof. Gilbert Stork, N our initial experiment, the reaction of DMAD with
whose pathbreaking discoveries have profoundly changed the course 0f3_nitrobenza|dehyde in the presence of pyridine (20 mol %)
organic synthesis, on the occasion of his 80th birthday.
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bonyl groups were observed &at 3.68 and 3.81 as two
singlets, supporting the IR absorption at 1719 &nrhe

Scheme 2 e ;
o olefinic proton resonated at 7.14. The'*C signals for the
gHoO  fOMe “ two carbomethoxy groups were seenyat62.8 and 164.0.
. |l pyridine (20 mol%) CO;Me The reaction appears to be general with a number of
DME COzMe . . ) ;
NO; COMe _1pec aldehydes, affording the 2-oxo-3-benzylidenesuccinates in
1 2 3h 85% NO 3 moderate to excellent yieldsThe results are summarized

in DME at —10 °C to room temperature afforded 2-oxo-3-

benzylidenesuccinatg in 85% yield (Scheme 2).
The product was characterized on the basis of spectro-aldehyde to give an unstable oxetene, which undergoes

scopic data. In théH NMR spectrum, the two methoxycar-

Table 1. Reaction of Aldehydes with DMAD in the Presence

of a Catalytic Amount of Pyridirfe

Entry Aldehyde

Product

Yield (%

CHO e}
. Ny COMe gy JCH
cl cl COMe CO,Me MeO,C
Cl Cl 4 l NO
2
CHO o 5 NO,
7 CoMe NO; e o
L O U Giv. G
Me%é ~\C-OMe
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CHs 3 7 In this context it is interesting to note that only few reports
o involving thermal [2+ 2] cycloaddition between activated
CHO alkynes and carbonyl compounds are available in the
5 Q/\)L COMe g4 literature?? In conclusion, we have devised a novel method
FaC COMe for formal [2 + 2] cycloaddition of dimethyl acetylenedi-
CFs 8 carboxylate with aldehydes resulting in the facile synthesis
o of 2-oxo-3-benzylidenesuccinates. Further investigations with
8 @ O hcome 61 other activated alkynes and dipolarophiles are in progress.
o~ "CHO \_/ CO,Me
9 2 (6) Huisgen, R.; Morikawa, M.; Herbig, K.; Brunn, Ehem Ber1967,
100, 1094.
CHO 6 (7) Winterfeldt, E.Chem Ber 1965 98, 3537.
N COM (8) (a) Nair, V.; Vinod, A. U.Chem. Commur200Q 1019. (b) Nair,
7 2Me 66 V.; Vinod, A. U.; Rajesh, CJ. Org. Chem2001, 66, 4427. (c) Nair, V.;
al COMe Bindu, S.; Balagopal, LTetrahedron Lett2001, 42, 2043.
10 (9) General experimental procedure: A solution of dimethyl acety-
C'M 0.C lenedicarboxylate (1 equiv) and aldehyde (1 equiv) under an argon
°02 atmosphere in dry DME (10 mL) was cooled+d.0 °C. To this, pyridine
CHO = COzMe (20 mol %) was added, and the reaction mixture was stirred3fa at
o) room temperature. The solvent was then removed under vacuum, and the
8 residue on chromatographic separation on silica gel using hexatted
43 acetate (80:20) gave 2-ox0-3-benzylidenesuccinates. Com@oung 97—

-
-

aSee ref 9 for general experimental proceddinsolated yield.

in Table 1.

Mechanistically, the reaction may be rationalized to
involve [2 + 2] cycloaddition of the 1,4-zwitterion generated
from pyridine and DMAD to the carbonyl group of the

stereospecific ring opening to give tleisomer (Scheme
3)_10,11

Scheme 3
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99 °C; IR (KBr) 2959, 1719, 1686, 1533, 1440, 1261, 1202, 1016%m

1H NMR (CDCls, 300 MHz)5 8.63 (s, 1H), 8.45 (d] = 8.1 Hz, 1H), 8.21
(d,J=7.74 Hz, 1H), 7.72 (t) = 7.92 Hz, 1H), 7.14 (s, 1H), 3.81 (s, 3H),
3.68 (s, 3H);13C NMR (CDCh, 75 MHz) 6 189.9, 164.0, 162.8, 148.5,
144.2,136.9, 133.8, 131.3, 130.0, 127.8, 123.3, 53.3, 52.6. Anal. Calcd for
Ci1HuNO7 C, 53.25; H, 3.78; N, 4.78. Found: C, 53.40; H, 3.79; N, 4.91.
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