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AND PHOTOINDUCED l,2—SILYL—MIGRATIONl
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Summary: Described herein is the first clear evidence of the photochemical
generation of tetramethyldisilene which can be efficiently trapped by dienes.
An intriguing 1,2-photo-induced silyl migration is also reported.

Roak and Peddle have demonstrated for the first time the transient exist-
ence of reactive tetramethyldisilene, Mezsi=SiMe2, produced by thermolys%s of
7,7,8,8- tetramethyl -7,8~disilabicyclo{2.2.2]Jocta-2,5~diene derivatives. In a
recent publication,3 we have proved the geometrical isomerism of thermally gen-
erated cis- and trans-1,2-dimethyl-1l,2-diphenyldisilene which demonstrates
clearly the double bond nature of disilene. Dimerization of silylenes to the
corresponding disilene has also demonstrated.4 However, there has been no re-
port on the photochemical generation of disilene, which could be used for the
low-temperature matrix isolation. We report the first clear photochemical re-
action generating disilene5 together with photo-induced 1,2-silyl migration.

Photolysis of 2,3-benzo-7,7,8,8-tetramethyl-7,8-disilabicyclo[2.2.2]octa-
2,5-diene (i@)z in n-hexane through a quartz wall with a low pressure mercury
lamp under Argon resulted in the formation of naphthalene (2a) (30%) and a re-
arranged product (2@) (20%) .
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This fact indicates that photolysis of la leads to the formation of tetra-
methyldisilene (4), which has been evidenced by the following trapping experi-
ments. Irradiation of la in the presence of anthracene in benzene gave ;3'3 in
20% yield. Photolysis of la in cyclopentadiene also gave an expected 5,5,6,6-
tetramethyl-5,6-disilabicyclo[2.2.1] hept-2-ene gg).6 Photolysis of a disilene
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generator (%b)7 derived from 2,7-dimethylnaphthalene appeared to afford 4 more
efficiently than la, since the adduct 5 was obtained in 52% yield.
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The structure of 3a was assigned to 3,4-benzo-6,6,7,7-tetramethyl-6,7-
disilatricyclo[3.3.0.02’8]octane by NMR and mass spectra.8 Four possible reac-
tion pathways can be described for this isomerization: (A) di-m-methane rear-
rangement;~ (B) carbene mechanism;10 (C) 1,3-silyl migration followed by ring
opening and [2+4] ring closure;1l and (D) 1,2-silyl migration followed by cycli
zation. The following scheme illustrates these four mechanisms with possible
methyl-substitution patterns when products are derived from 1b.
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together with 1,3-dimethylnaphthalene (75%).
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Irradiation of ib gave an isomeric mixture of 3b and 3c (1:2) in 15% yield

12,13 The result can be accounted

for only by the path D. Thus, both paths A and B may give the product 3c, but

the combination of products 3b and 3c can arise only from the path D. There-

fore, 1,2-silyl migration in the allylsilane system is responsible for the

photoinduced isomerization.

14,15

Previously, we have reported thermal isomerization of cyclopropyl-substi-

tuted silanes,16 which should be a formally reverse process of the present

photo-induced 1,2-silyl migration. Indeed, ga isomerized to ia on heating at
ca.200°,

. A .
t>>—51Me2R —_ > 44>\J,51Me2R

R=Me, SiMez—q , SiMe,CH,CH=CH,
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