CHEMICAL COMMUNICATIONS

The Mechanism of the Light-induced Reaction Between
1,4-Benzoquinone and Acetaldehyde

By J. Marcorm Bruck and E. Curts
(Department of Chemistry, The University, Manchester, 13)

ILLuMINATION of mixtures of certain 1,4-quinones
and aldehydes yields':? the corresponding acyl-
quinols which could arise either by combination?
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of acyl and semiquinone radicals or by a sequence
involving attack of acyl radicals on the quinone3.
Support for the latter mechanism has now been
obtained.

Irradiation of 1,4-benzoquinone in outgassed
acetaldehyde with light from a tungsten filament
lamp affords 709, of acetylquinol, but the forma-
tion of this is largely suppressed when 1,1-diphenyl-
ethylene is present, and the proton magnetic
resonance spectrum of the solution indicates that
only one major product, the rather unstable
enedione (I), accumulates. In ethanolic solution
this enolises to the corresponding quinol which on
being heated decomposes quantitatively to a
mixture of quinol, the olefin (II), and the dihydro-
benzofuran (III), the relative proportions of (II)
and (III) depending on the decomposition temper-.
ature. Permanganate oxidation of (II) yields
benzophenone, and treatment with toluene-p-
sulphonic acid in boiling toluene affords (III).
Proton magnetic resonance and infrared spectra
confirm these structures.

The formation of the enedione (I) may be
accounted for by a sequence of selective scavenging
reactions involving addition of an acetyl radical
to a quinone molecule to give the radical (IV)
which is trapped in the enedione form by 1,1-
diphenylethylene to give a comparatively un-
reactive alkyldiphenylmethyl radical which, like
the triphenylmethyl radical,® adds to the oxygen
of another quinone molecule. The hydrogen then
required to complete the formation of (I) may be
provided by the semiquinone formed concomitantly
with the acetyl radical, or by quinol derived from
the semiquinone.

The production of (I) indicates that, in the
absence of 1,1-diphenylethylene, acetylquinol prob-
ably arises from the radical (IV) by processes
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involving enolisation and disproportionation,
rather than by direct union of acetyl and semi-
quinone radicals.

That radical intermediates are involved is
further indicated by reactions in acetaldehyde
initiated in the dark by di-t-butyl diperoxalate,
which leads via t-butoxyl® to acetyl radicals.
With 1,4-benzoquinone and the perester in the
molar ratio 2:1 acetylquinol can be isolated in
37%, yield, but in the presence of added quinol
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and a sufficient excess of perester to oxidise it
completely to quinone the yield is increased to
699, thus supporting sequences involving dis-
proportionation of radicals such as (IV) or the
corresponding enol. With only 0-1 molar equiva-
lent of the perester the yield of acetylquinol falls
to 69, indicating that if (IV) or its enol abstracts
hydrogen from acetaldehyde the resulting chains
must be short.
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