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Synthesis and Ene Reactions of 3-Methylene-2,3-Dihydrofuran

William H. Miles,* Christina L. Berreth and Patricia M. Smiley
Department of Chemistry, Lafayette College, Easton, PA 18042

Key Words: Wolff-Kishner reduction, ene reaction, 3-alkylidene-2,3-dihydrofuran, 3-substituted furan.

Abstract: The unexpected formation of 3-methylene-2,3-dikydrofuran 1using the Huang-Minion modification of the Wolff-
Kishner reduction of 3-furaldehyde is described. Furan 1 readily undergoes ene reactions with simple electron-deficient alkenes.

Alicyclic isomers of aromatic compounds are fascinating molecules which have been the subject of
numerous synthetic and theoretical investigations.! Although most studies have been concerned with the
isomers of toluene and benzoannelated toluenes, there are scattered reports describing the synthesis and
chemistry of the alicyclic isomers of furan compounds.? This communication describes the serendipitous
synthesis of the simplest member of the 3-alkylidene-2,3-dihydrofuran family, 3-methylene-23-
dihydrofuran 1.

The Wolff-Kishner reduction (Huang-Minlon modification)® of 3-furaldehyde gave 1 and 3-
methylfuran in variable proportions. The optimum conditions give a 4:1 mixture of 1:3-methylfuran in
75% yield which was readily characterized by IR and NMR.* Purification of 1 has not been possible
without substantial loss of material due to isomerization to 3-methylfuran and polymerization. Furan 1
is extremely acid-sensitive; a trace of trifluoroacetic acid gives 3-methylfuran in quantitative yield.
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Although the acid sensitivity of furan 1 precludes reaction conditions which employ or generate acid,
we anticipate that 1 will be a potentially useful stai ting material for the synthesis of furans. For example,
the ene reaction® of 1 (as a 4:1 mixture with 3-methylfuran) with mono-substituted enophiles (Z=
COCH,, CN, CO,CH,CH,, 3 equivs.; CH,Cl,; 24-96 hrs; 40°C) gave 3-substituted furans 2 (50-80%
yield).® As in the case for the related S-methylene-1,3-cyclohexadiene (o-isotoluene), the driving force
for the relatively rapid ene reactions of 1 appears to be the formation of the aromatic system.”
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The reported procedure offers a convenient and practical synthesis of the simplest member of the

3-alkylidene-2,3-dihydrofuran family. Further synthetic applications of 1 to the synthesis of substituted
furans will be reported in due course.
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