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The photochemistry of 3 ,4-benzotrop111denesz

and the implication of benzotropilidenes
in benzonorcaradiene photochemistry:aa'c have been of recent interest. While formal 1,7~
shifts are well-documented in 1,2-benzotropilidenes, 3,4-benzotropilidenes, and cyclohepta-
trienes, analogous 1,3-shifts are much rarer. We recently suggestedza that the production of
cyclobutene 4 most reasonably arose via secondary photolysis of 3, which was formed by 1,3-

hydrogen shift from 1. In the course of migratory aptitude studies of photochemical shifts, we

have obtained additional evidence for 1,3-shifts in these systems which we report herein.
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Our first indication of 1,3-shifts 1n these systems was from the irradiation of the di-
methyl derivative 5. Photolysis of 5 at 350 nm? to 8-15% conversion gave 6 and 7 in a ratio
ofca 10 1,S and time-dependence studies suggested that both compounds were formed
directly from 5. Irradiation until complete disappearance of 5 gave in addition to 6 (38%) and
7 (5%) 8 (3%), 9 (5%) and 10 (6%) No product arising from the di-m-methane process could
be detected. The structure of the benzonorcaradiene 6, which exists as a 2 1 mixture of endo

and exo 7-methyl 1somers, was established by synthesis from 11 The photoisomer 7 showed
783
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spectroscopic properties in agreement with those of 5,7~-dimethyl-2,3-benzotropilidene
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described by Bertelli.6 The structures assigned to 9 and 10 are based on spectroscopic data. 7

While the results from 5 indicated 1,3-methyl migration was occurring competitively
with the 1,7 process, the complexity of thé system on extended irradiation warranted confirma-
tion of this result in a second system. Thus,the photochemistry of the 3,4-benzotropilidene
12 was reinvestigated. ’I:he photolysis of 12 (>99.9% pure) at 350 nm through Pyrex showed at

10-15% conversion the formation of 13 and 14 in a ratio of ca. 10:1. The identity of the 1,2~

o = od + a0
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benzotropilidene was established by its glc retention time and its characteristic doublet in the
nmr at 7.02T1 .8 That 14 was not arising from secondary photolysis of 13 is evident by the
absence of naphthalene and 1,2-benzobicyclo-[3.2.0]-5, 6-heptene, 15, even in preparative
irradiations of 12. It has previously been shown that the rates of rearrangement of 13 to 14 and
of 13 to naphthalene and 15 are comparable.9 The maximum amount of 14 (4%) occurred at 40%
conversion of 12 and completely disappeared on extended irradiation. The failure to detect
this process in earlier studies was apparently due to the use of 12 which contained 3% of 14
2b

as impurity.

The results reported here establish two important facets of 3,4-benzotropilidene
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chemistry First photochemical 1,3-migrations may compete to the extent of ~10% with the
more common 1,7-shifts in these systems While 1,3-shifts have not been detected 1n the
photochemistry of simple cycloheptatrienes and there 1s no agreement as to the allowed or

forbidden character of this process, 10

the closer competition between 1,3- vs 1,7-shifts 1n
the benzo-systems may result from the 1,3-shift process not involving disruption of the aro-
matic system Second, the high quantum yields noted 1n these systems indicate that group
migration serves as a major pathway for excited state decay even in the case of alkyl shifts.
Thus, either the rate constants for migration, while varying markedly with the migrating group,

are much faster than the rates of nonreactive processes or the rates of methyl and hydrogen

migration are very similar in these systems 11
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