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Summary: Photoreaction of 2,3-benzo-1,l-diphenyl{(or dimethyl)-l-sila-2-
cyclobutene with an aldehyde or ketone results in 1:1 cycloadduct of
[4+2] type, the formation of which is accountd for in terms of SH2
process, i.e., attack of a triplet carbonyl compound on the silicon of
the benzosilacyclobutene.

In recent years, much attention has been paid to the chemistry of multiple

1)

bonds involving silicon.

2)

In continuation of our study on the chemistry of
o-quinonoid compounds, we became interested in the properties of an unknown

species, o-silagquinone methide (1).
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Valkovich and Weber recently communicated that the photoreaction of 1,1~
dimethyl-2-phenyl-1l-sila-2-cyclobutene with acetone leading to [4+2] adduct,
2,2,6,6-tetramethyl-1-oxa-3-phenyl-2-silacyclohexene, and proposed the inter-

)

mediacy of 1,1-dimethyl-2-phenyl-l-sila-1,3-butadiene (g).3 This result
suggests that benzosilacyclobutene would be a reasonable precursor of 1.
We report here that the photoreactions of benzosilacyclobutenes with

ketones and aldehydes result in the formation of 1:1 adducts of [4+2] type as

in

the case of the silacyclobutene but the reactions proceed via attack of excited
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carbonyl compounds to the benzosilacyclobutene, not via o-silaquinone methide
intermediate.

2,3-Benzo-1,1-diphenyl (or dimethyl)-l-sila-2-cyclobutene (3) (1-2 mmol)
was dissolved in a ketone or aldehyde (4) (2-10 ml) with a guartz tube, and
the solution was irradiated by a medium pressure mercury lamp (100 W) through a
Vycor filter (9-15 h) to give the corresponding benzoxasilacyclohexenes (5)

(and 6 in some cases).
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3a: R=Ph 4
3b: R=Me 5 6

The results are summarized in Table. The structure was identified by spectral

data (NMR and MS) and elemental analyses.

Table Yield of the photoproducts

Entry iigfg;;})g;ne Carbonyl compd (4)  vield (2)3)
g} R?
1 3a Me Me 52
2 3a Me Et 69
3 3a (CHy) , 82
4 3a Et H 68
5 3a n-Pr H ) 53
6 3a Ph Me 25
7 3b Me Me 520)
8 3b Bt Me 57¢)
9 3b Et H 46
10 3b n-Pr H 41

a) In some cases a small amount of 3 was recovered, the yield
being based on unrecovered 3. b) The isomer 6 was also obtained
in 5% yield along with 5. See Text. <c¢) See note 7}.

There are two possible reaction pathways, Schemes 1 and 2, for the
formation of 5; the former involves the o-silaquinone methide (1) which under-

goes [4+2] cycloaddition with 4, while the latter invokes the triplet state of
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4 which attacks the silicon of 3 in SH2 (bimolecular homolytic substitution)
fashion to give diradical 7, hence 5 as a final product. It is well
established that the reactivity of n-~n* triplet carbonyl compound approximates
v 1 radical.4’5)
The following facts indicate that Scheme 2 is actually operative in the
present reactions. 1) Even when the reaction of 3a with acetophenone was
carried out under conditions such that more than 99% of the incident light was
absorbed only by acetophenone using the filter solution of ag. cupric sulfate,
5 (R=R1=Ph, R2=Me) was still formed in 19% yield (cf. Entry 6 in Table). 2) In
the reaction of 3b with acetone, there was obtained another 1:1 adduct which was
identified as 6 (R=Ph, R1=R2=Me; 5%).6'7) The formation of 6 can only be
accommodated with the intermediacy of diradical (§).8) To the best of our
knowledge, this is the first example of SH2 reactions occurring on the Si-C
bond although such a process has been reported for Si-Si bond.g)
In summary, the benzosilacyclobutene undergoes bimolecular homolytic

substitution (SH2) on the Si-C bond by a triplet carbonyl compound to give a
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formal [4+2] cycloadduct.lo) This seems to suggest that SH2 process mayv be
operative also in the case of the afore-mentioned photoreaction3) of the
silacyclobutene with acetone where silabutadiene intermediate was claimed to

be involved.ll)
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