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RING EXPANSION OF SILACYCLOPENTADIENYLCARBENE TO SILABENZENE

Wataru Ando*, Hirohide Tanikawa, and Akira Sekiguchi
Department of Chemistry, The University of Tsukuba,

Sakura-mura, Niihari-gun, Ibaraki 305, Japan

Abstract: Silacyclopentadienylmethylene generated from thermolysis
and photolysis of l-methyl-2,3,4,5~tetraphenylsilacyclopentadienyl-
diazomethane and -diazirine rearranges to silabenzene by ring
expansion and to 5-silafulvene by 1,2-migration of a methyl group.
These intermediates were successfully trapped by alcohols, diene, and

ketone.

Intramolecular reactions of a-silylcarbenes are attractive as potential
sources of silenes in particular.l) Recently, we reported that intramolecular
reaction of 2-silacyclohexadienylidene afforded 6-silafulvene by ring
contraction,z) and one might expect silacyclopentadienylcarbene to behave
similarly to give silabenzene by ring expansion and 5-silafulvene by
1,2-migration of substituent. Several examples df silabenzene intermediates
have recently been described.3)

We report here strong evidence for the existence of silabenzene obtained
by photochemical or thermal fragmentation of l-methyl-2,3,4,5~-tetraphenylsila-
cyclopentadienyl-diazomethane 1 and -diazirine 2.

Synthesis of 1 was by a modification of the original method of Shioiri.4)
To the Grignard reagent prepared from l-chloromethyl-l-methyl-2,3,4,5-tetra-
phenyl-l-silacyclopentadiene in THF, a slight excess of diphenylphosphoryl-
azide was added at 0°C. Upon usual work up, 1 was obtained in 78% yield as

yellow crystals and recrystallized from ether, m.p. 154-156°C (decomp.).s)
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Phtolysis of a benzene solution of 1 with excess methanol gave l-methyl-
l-methoxy-2,3, 4, 5-tetraphenyl-1l~silacyclohexa-2,4,~diene 6 (R=Me) (7%),
l-methyl-1-methoxy-2,3,4,5-tetraphenyl-1-silacyclohexa-2,5~diene 7 (R=Me) (8%),
l-ethyl-l-methoxy-2,3,4,5~tetraphenyl-1l-silacyclopentadiene 8 (R=Me) (19%),
and the diazirine 2 (48%). Diazirine 2 is relatively stable toward light of
wavelength greater than 350 nm. Thus, photolysis of a benzene solution of 1

6) gave a 64% yield of 2

with filtered light from a high pressure mercury lamp
as greenish yellow crystals which decomposed above 78°C. The products 6 and 7
appear to be derived from methanolysis of 2,3,4,5-tetraphenyl-l-silatoluene 4
which could arise by ring expansion in l-methyl-2,3,4,5-tetraphenylsila-
cyclopentadienylmethylene 3. Compound 8 is the evident product of methanolysis
of 6-methyl-1,2,3,4-tetraphenyl-5-silafulvene 5 formed by methyl shift of 3.
Similarly, photochemical generation of silabenzene 4 and 5-silafulvene 5

followed by trapping with tert-butanol could lead to l-methyl-d-tert-butoxy-

2,3,4,5-tetraphenyl-l-silacyclohexa-2,4-diene 6 (R=t-Bu) (14%),
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l-ethyl-1l-tert-butoxy-2,3,4,5-tetraphenyl-l-silacyclopentadiene 8 (R=t-Bu)
(15%), and the diazirine 2 (38%). Compound 1 was stable thermally in refluxing
benzene, but heating in the presence of anhydrous cupric sulfate resulted in
polymeric products.

Diazirine 2 itself was also found to produce the silylcarbene 3 under
photochemical condition and led to the products 6 (R=t-Bu) (19%), 8 (R=t-Bu)
(28%), and 32% of unreacted 2 in tert-butancl. The reaction was general, as
photolysis of 2 with methanol gave similar products.

Alternatively, the diazirine 2 could be decomposed wiht tert-butanol in
a sealed Pyrex tube at ca. 150°C with vigorous reaction and afforded products
6 (R=t-Bu) (31%) and 8 (R=t-Bu) (49%). Similarly, thermolysis with methanol
gave 6 (R=Me) (22%), 7 (R=Me) (22%), and 8 (R=Me) (42%).

Further evidences for generation of silabenzene 4 and 5-silafulvene 5 as
intermediates come from their reactions with diene and ketone. When 2 was
thermally decomposed in 2,3-dimethyl-1,3-butadiene in the Pyrex tube,
Diels-Alder adduct 9 was formed in 14% yield. When 2 was heated in the
presence of benzophenone, 1,1-diphenylpropene 10 was isolated in 14% yield.
This compound can be explained as arising from labile silaoxetane produced by
[2+2] reaction of the 5-silafulvene 5 and ketone.7)

It is clear from our results that silabenzene and 5-silafulvene are
generated from the photolysis and thermolysis of silacyclopentadienyl-

diazomethane and -diazirine. Higher yields of these intermediates are

obtained from the thermolysis of the diazirine.
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