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Photoisomerization of 1-Methylenecyclohexa-2,5-dienes

By HaroLp HART,* JERRY D. DEVRIEZE, RicHARD M. LANGE, and ALAN SHELLER
(Department of Chemistry, Michigan State University, East Lansing, Michigan 48823)

PHOTOISOMERIZATION of 1l-methyl-4,4-diphenyl-
cyclohexa-2,5-diene (I) occurs, via its singlet state
with phenyl migration, to give (II).! It was of
interest to study systems where the 4-substituents
were alkyl rather than aryl, and we now report
on the photochemistry of 1-methylene-2,3,4,4,5,6-
hexamethylcyclohexa-2,5-diene (III) and related
compounds.2,3

Direct irradiation through Vycor of [*H](III)? in
ether (2:5—59, solution) for 20 hr. with a 450 w
Hanovia lamp gave 299, of unchanged (III), 319,
of the photoisomer [*H](IV), 5%, of an unidentified
volatile product, and 359%, of nonvolatile material.
In ether-penta-1,3-diene (9:1), these yields were
34, 38, 8, and 209,. Irradiation through Pyrex
of [*H](III) in acetone failed to give (IV).

The structure of (IV) follows from its spectral
properties and thermal isomerization®: it had a
Amax (95% EtOH) 253nm. (¢ 11,300) and i.r. bands
(neat) at 1625 (conj. C=C) and 850 cm.~! (term.
C=CH,).® The n.m.r. spectrum (CCl,) showed
two vinyl hydrogens (7 5-32 and 5-47), two allylic
methyl groups [r 8-34 and 8-44, C(2) and C(3)

respectively, broadened by homoallylic coupling]
and one methyl singlet at high field (v 9-35), the
endo-C(6) methyl shielded by the 7-electrons of the
double bonds. The other methyls appeared at
T 8-97 [ex0-C(6)] and = 8-89 [C(1) and C(5)].

Rearrangement (III) —— (IV) might occur
either by a “bond crossing”” mechanism or by
methyl migration. To distinguish between these
alternatives, [PH](III)t was irradiated. “‘Bond
crossing”’ should give [PH](IV), whereas methyl
migration would give a mixture of [2H](V) and
H](VI). The n.m.r. spectrum of the photo-
product of [2H](III) showed a decrease in the peak
at 7 8-89 to three protons, consistent only with
[2H](IV), and not with a mixture of [2ZH](V) and
[*H}(VI). The spectrum also lacked the peak
at 7 8-:34, and that at v 8-44 was sharpened as
expected. We conclude that, in contrast with (I),
(I1I) photoisomerizes by a ‘‘bond-crossing’’ mech-
anism, but also most probably from a singlet
excited state.

Methyl substituents influence the reaction
course. Thus (VII) and (VIII) were relatively

+ Prepared from 3,5-bistrideuteriomethyl-2,4,4,6-tetramethylcyclohexa-2,5-dienone (ref. 4).
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Ph, JH inert to irradiation under conditions identical to
CH, H those used with (III). However (IX) did photo-
) - isomerize to (X) and other products which are
hv H,C Ph being further investigated.
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