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The Preparation of 2-Ethoxy-4,5-diphenyl-1,3-dioxole and Its Conversion into
Diphenylethyne and Diphenylketen

By G. I. Moss, G. CrANK, and F. W. EasTwooD*
(Chemistry Department, Monash University, Wellington Road, Clayton, Victoria 3168, Australia)

Summary The acid-catalysed reaction of benzoin with
ethyl orthoformate vyields 2-ethoxy-4,5-diphenyl-1,3-
dioxole which on pyrolysis in the presence of a carboxylic
acid forms diphenylethyne: pyrolysis under reduced
pressure of the compound alone forms diphenylethyne
and diphenylketen.

THE development of a simple method for the conversion of
1,2-diols into alkenes by the pyrolysis of 2-ethoxy-1,3-
dioxolans in the presence of a carboxylic acid! suggested
that an alkyne might be formed from an enediol through
the intermediacy of a 2-ethoxy-1,3-dioxole.? On heating
a mixture of benzoin (1 mole), ethyl orthoformate (2 mole)
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and a catalytic amount of acetic acid at 130° for 48 hr.,
ethanol was evolved and a new compound was formed
which could be isolated after chromatography. The
compound C,,H,,0,, was obtained as colourless crystals
(329, yield), m.p. 46-5—47-5°, which had the following

properties: m/e 268; Amax (cyclohexene) 206 (e 15,600),
226(14,040), 326 nm(10,630); vpax 1675 cm~1; n.m.r. (CCl,)
8 7-70—7-15 (m, 10H, aromatic), 6:64 (s, 1H, methylidyne),
372 (q, 2H, methylene), 1-27(t, 3H, methyl). It was
stable to alkali but was hydrolysed by dilute acid to form
benzoin formate. It did not react with oxygen in benzene
solution but was oxidised to benzil by initial treatment
with bromine in carbon tetrachloride followed by the
addition of water. The physical and chemical properties
described and the pyrolysis products discussed below are
consistent with the assignment of the structure as 2-ethoxy-
4,5-diphenyl-1,3-dioxole (1).

On pyrolysis of (1) in the presence of a catalytic amount of
heptanoic acid at 280° or at 500°, carbon dioxide was
evolved, and diphenylethyne was isolated from the residues
in yields of 269% and 409, respectively. Pyrolysis® of
(1) over silica at 530° and 0-2mm gave a mixture of
diphenylethyne (249, by g.l.c.) and diphenylketen, identi-
fied both by comparison with an authentic sample and also
as diphenylacetic acid, the methyl ester, and the anilide
(5629, yield). The decomposition of (1) to diphenylketen
may involve cleavage of the dioxole to benzoylphenyl-
methylene followed by migration of a phenyl group, a
pathway analogous to that in the decomposition of benzoyl-
phenyldiazomethane.*
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