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THE PHOTOCHEMISTRY OF BENZOTRICYCIO[3.1.0.0°'°]HEX-3-ENE
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Abstract: Irradiation of 1 in methanol with A 254 nm yields 3 and 4 as the
main primary products which result from the excited singlet state by initial
cyclopropane bond homolysis, but no primary photosolvolysis products.

It was recently reported that benzotricyclo[5.1.O.02’6]hex—3—ene )
in methanol does not solvolyze to the ether 2 under ground or electronically
excited-state conditions.2 This information prompts us to communicate our
results on the photochemistry of 1. The substrate was prepared by the photo-
—di-7m-methane rearrangement of benzonorbornadiene (3) (obtained from o-bromo-
fluorobenzene and cyclopentadiene 5) in dry acetone as tripilet photo-
sensitizing solvent, #ina yield >98%.
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Irradiation of 1 in methanol with A 254 nm” resulted in the formation
of benzonorbornadiene (3), benzonorcaradiene (4), naphthalene (5), 1- and
2-methylnaphthalene (€ and 72), 1-methyl-2-methoxy-1,4-dihydronaphthalene
(8a), two compounds 9 and 10 of non-identified structure, 6 and some minor
unidentified products. 7 With the exception of 8a, the same products, but
in a different ratio, were obtained using hexane, acetone-water (9:1 v/v)
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or acetic acid as solvent, e.g. the relative yield of 3 in hexane is higher,
but in acetone-water lower than in methanol. Triplet photosensitization of 1
using acetone-water (9:1 v/v) as solvent with A 300 nm for 140 h did not
lead to any detectable conversion, indicating that the photo-isomerization
of 1 probably proceeds from the excited singlet state. 8 The close to 100%
yield in which 4 is obtained from 3 by acetone triplet photosensitization is
in line with this conclusion.

The product mixture was analyzed by GLC. "

The products %, 5, and 8
12 N

were isolated by preparative GLC; 4 was obtained admixed with & and some
7, especially at high conversion, e.g. for 31 h of irradiation the 4:6:7
ratio is 4:1: £0.2. The products were identified by comparison of their GLC
retention times (as with 3-7), 5 NMR data (as with 5-7), and mass spectral
fragmentation pattern (as with 3 and 5-7) with those of authentic samples.
The 'H NMR spectral data of 4 were identical with the reported ones. 15 he
structure of 8a was assigned on the basis of the following 1H NMR data
(CD2012) § + 7.4-7.0 (m, 4H, Harom)’ 6.71 (s, 1H, Ha), 4.25 (q, J=6.4 Hz,
1H, HP), %.35 (br.s, 2H, BS+uY), 2.23 (s, 2H, OCH, , and 1.36 (d, J=6.4 Hz,
3H, CHCH,), and mass spectral data (70 eV) m/z : 174 (M-, 30%), 159 (70%),
144 (’15%?, 143 (30%), 142 (25%), 141 (30%), 128 (30%), 116 (15%), 115 (35%),
59 (100%). ¥

The dependence of the relative amounts of products on the irradiation

7

secondary ones, and that 3, 4, 9, and 10 upon prolonged irradiation are in

time showed that 3%, 4, 9, and 10 are primary products, that 5-8 are

part photoconverted again. The formation of 3 and 4 from 1 may be explained
as shown in Scheme 1. The singlet excited state of 1 will undergo bond
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Scheme 1 __.ll' \

scission so as to form the conjugated bicyclic benzo-allylic biradicals 13
and 14 which by intramolecular cyclization yileld 3 and 4. A 1,2-H shift of
14 would lead to 1,2- and 3,4-benzotropilidene (11 and 12).6 The subsequent
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photoconversion of 4 will yield mainly naphthalene, and further 1- and 2-

-methylnaphthalene, and 1,2- and 3,4-benzotropilidene. 15 In fact, the yield

of naphthalene increases rapidly with increasing irradiation time. 7 The

conversion of 3 is remarkable, as 3 is photostable upon direct irradiation.

#,16 The conversion may proceed, however, as result of triplet photo—4 1
s

13,18

sensitization by the naphthalene products 5-7 with reformation of 1.
The photoconversion of the benzotropilidenes 171 and 12 was reported;
they both yield benzonorcaradiene 4. This then leads to the following
reaction scheme (Scheme 2).

hy
) —=3 o+ 4 o+ N o+ 12
3 \ hv /
hv (5)
hv
3 e—— (37 5+ 6+7

Scheme 2

The minor product 8a is a secondary one, probably formed by photo-
methanolysis of 2 or 4, since irradiation of 1-methylnaphthalene in methanol
with A 254 nm does not yield any 8a.

Finally, we want to stress that no primary photosolvolysis products
were obtained from 1 neither at A 254 nm using methanol, acetic acid or
acetone-water (9:1 v/v) nor at A 300 nm using acetone-water as solvent.

This is remarkable since the formation of this type of products could be
expected by analogy with the reported photosolvolysis (A 254 nm) of the

related 15 in acetone-water yielding 16. 19,20
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