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Many valence bond isomers of benzene and alkylated or halogenated benzenes have been
prepared,2 but such isomers have not been reported for silyl substituted benzenes. Photolysis®
of 1,2,4,5-tetrakis(trimethylsilyl)benzene* (1) in ether or 2-methylbutane gives a distribution of
isomers rather different from that obtained for other substituted benzenes. Five isomeric products
are produced: the 1,2,3,5-tetrasubstituted benzene 2, the benzvalenes 3 and &, the fulvene 5 and
a second fulvene (6) having structure 6a or 6b; no prismanes or Dewar benzenes were observed.

Compound 2 exhibited no infrared absorption characteristic of an olefinic bond, cyclo-
propane ring or vinylic hydrogen. The nmr spectrum showed a singlet at 2.38 (2H) r and three
singlets for trimethylsilyl groups at 9.61 (9H), 9.64 (18H) and 9.73 (9H) v, establishing its
structure as 1,2,3,5-tetrakis(trimethylsilyl)benzene.® Compound 3 showed a cyclopropane ring
deformation mode at 1025 cm * in the infrared® and an absorption in the double bond region at
1520 cm .7 The nmr spectrum consisted of two singlets in the trimethylsilyl region at 9.91 (18H)
and 9.92 (18H) r and a singlet for the methine protons at 8.30 (2H) v.2 The symmetrical benz-
valene structure 3 is consistent with these observations and was further confirmed by the cmr
spectrum. The formation of 3 from 1 requires no cleavage of the sigma bond framework. When
heated at 120° in hexachlorobutadiene for 22 hr, 3 is converted to a mixture of 1, 2 and 5 in the

ratio 5:%:2.
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Compound 5 was also assigned a benzvalene structure on the basis of the following evi-
dence. The infrared spectrum showed an absorption at 1550 em ? for a double bond? and an absorp-
tion at 1000 cm ! for the ring deformation mode of cyclopropane.® The nmr spectrum consisted of
three singlets in the trimethylsilyl region at 9.86 (18H), 9.94 (9H) and 9.98 (9H) r and two
doublets at 8.50 (1H) and 4.12 (1H) r,® J = 2.0 Hz. When heated at 90° for 1 hr, L is completely
converted to 2. The spectral data as well as the facile conversion to 2 is consistent with struc-
ture 4 rather than 7 for this compound.

Compound 5 is a yellow crystalline solid, wp 111-112°. In the ultraviolet, it showed
absorptions at 323 (¢ = 1200) 283 (¢ = 13,000) and 233 (¢ = 3600) nm. The infrared spectrum
showed a strong band at 1469 cm * consistent with a conjugated carbon-carbon double bond carry-
ing silyl substituents. Two singlets were observed for trimethylsilyl groups in the nmr spectrum
at 9.70 (18H) and 9.78 (18H) r and a singlet at 3.35 (2H) v for olefinic protons. The symmetri-
cal fulvene structure 5 is quite consistent with these observations.

The second fulvene is a reddish orange solid which has not yet been obtained completely
free of 2. The best samples were about 90% pure. The infrared spectrum of this mixture showed
absorptions at 1480 and 1435 cm . The nmr spectrum showed four singlets in the trimethylsilyl
region at 9.70 (9H), 9.72 (9H), 9.51 (9H) and 9.82 (9H) T and two doublets at 2.94 (1H) and 5.80
(1H) v, J = 1.2 Hz. Structures 6a or £b are in keeping with these observations, and an unam-

biguous choice between the two is not possible on the basis of presently available evidence.?
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In the early stages of photolysis the product mixture consisted mainly of 1, 3 and &
(Table I). Further irradiation produced 2, 5 and 6 while the concentration of 3 decreased
steadily. Photolysis of 3 produced 4 and 5 in addition to small amounts of 1 and 2, while 4 pro-

duced 2 and 6 and a small amount of 3. These observations may mean that 3 is am intermediate in

TABLE 1

Photolysis of 1 in Ether

Product Composition %

Tine, fr 12 3 ko5 6
1.5 86 o 7 T tr O
k.5 25 tr 25 50 tr tr

9 12 12 19 4 5 5
12 13 9 13 4 9 9
2k 0 14 0 k2 16 29

at‘l‘ = trace

the photo conversion of 1 to 2, 4, 5 and 6. The reaction might take place through diradical in-

termediates® such as 8 which may also be involved in the symmetry forbidden*' rearomatization of
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3 and 4 to 1 and 2. However, 3, 4, 5 and 6 might alternatively be formed via a symmetry allowed
concerted process from excited states of l.n

We hope to carry out additional experiments with this and other systems which may shed

further light on the mechanism.
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