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2.(Chloromethyl)-3,4-diphenylfuran reacted with aqueous potassium cyanide to give an
a-angelica lactone derivative (V, 3,4-diphenyl-5-methyl-2(5H)furanone), which has never been

isolated in such a reaction, as the main product.

J. Heterocyclic Chem., 16, 1293 (1979).
Sir:

Formation of an product, 5-cyano-2-
methylfuran, by the reaction of 2(chloromethyl)furan with
aqueous potassium cyanide, has been known (1) and has
attracted an interest of many chemists (2). We had an in-
terest in how 2-(chloromethyl)-3,4-diphenylfuran (I), which
possesses a conjugated system at the 3- and 4-positions of
the furan ring, would behave in aqueous potassium
cyanide. Thus, I (m.p. 69-70°) was prepared by reacting
3,4-diphenyl-2-furfuryl alcohol (3) with thionyl chloride. It
was recognized that I was stable relative to
2-(chloromethyl)furan (4); I could be stored at room
temperature for several days without observable deteriora-
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Compound [ was allowed to react with potassium
cyanide in aqueous solution for 2 hours at 80° according
to the method of Divald, et al. (2j), and the reaction mix-
ture was chromatographed over silica gel (Wako gel) with
benzene as eluant to give four products:
2-cyanomethyl-3,4-diphenylfuran (I) (m.p. 68-70°, 2%);
5-cyano-3,4-diphenyl-2-methylfuran (III) (m.p. 127-128°,
20%); 3,4-diphenyl-2-furfuryl alcohol (IV) (3) (trace); and
3,4-diphenyl-5-methyl-2(SH)furanone (V) (m.p. 137-138°,
77%) (Scheme 1).

Of these products, II, III, and IV correspond to three
compounds (2j) obtained by the reaction of
2-(chloromethyl)furan with potassium cyanide in aqueous
solution. Compounds of type V have so far not been
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isolated in a similar reaction. The structure of V was iden-
tified by various spectral data as mentioned below.

The infrared (ir) spectrum of V indicated the bands for
a C=0 group and a C=C group at 1750 and 1660 cm"’,
respectively. The mass spectrum showed m/e 250 cor-
responding to the molecular weight of V. The ultraviolet
(uv) spectrum of V displayed two abosrption maxima at
222 nm (e 23,500) and 248 nm (e 14,500) in ethanol, which
were similar to the maxima of cis-stilbene (5). In addition,
the nuclear magnetic resonance (nmr) spectrum (6 ppm in
deuteriochloroform) showed the following signals: ten pro-
tons on two phenyl groups (7.33, multiplet); one proton at
the 5-position (5.51, quartet, JCHs’H.5 = 6.5 Hz); and
three protons of the methyl group (1.35, doublet,
JCHs'H-5 = 6.5 Hz). Elemental analytical values also
agreed with the composition of V.

As mentioned above, the uv spectrum of V suggested
that V contained a cis-stilbene structure and the nmr spec-
trum showed closely similar signals as those (H-5, 5.46,
quartet, JCHa’H-5 = 7 Hz 5-CH;¢ 1.53, doublet,
JCHs’H-5 = 7 Hz) of 4-t-butyl-5-methyl-2(5H)furanone
reported by Divald, et al. (2j). Therefore, it seems certain
that V is 3,4-diphenyl-5-methyl-2(5H)furanone.
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A possible mechanism for the formation of V is propos-
ed in Scheme 2. First the 3,4-diphenylfurylium ion (la)
would be formed, as stated by Divald, et al. (2j). Then the
hydroxide ion attacks the 5-position of Ia in competition
with the cyanide ion to form Ib. In addition, 3,4-diphenyl-
9-hydroxy-2-methylfuran (I¢) is formed from Ib by the
elimination of a proton in 5-position and the addition of a
proton from water to the methylene group, followed by
proton transfer to give V.

Divald and others (2) have also discussed the possibility
of the reaction with hydroxide ion of the solvent in the
reaction of 2-(chloromethyl)furan but they did not isolate
5-hydroxy-2-methylfuran because it is unstable and results
in the opening of the furan ring to give products that
polymerize. However, as Ic possesses the conjugated
system in the 3- and 4-position, the more stable a-angelica
lactone derivative (V), which has never been isolated in
such a reaction, could be isolated.

The solvolysis of I in water was further carried out.
Compound I was recovered by the reaction at room
temperature, but when the reaction was carried out at 80°,
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V was obtained in a good yield. This isolation of V seems
to support the fact that cyanide ion and hydroxide ion
competitively attack the 5-position of the furan ring.
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