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VINYLSILYLENE REARRANGEMENT. A POSSIBLE
SILACYCLOPROPANYLIDENE INTERMEDIATE
Thomas J. Barton* and Gary T. Burns

Department of Chemistry, Iowa State University, BAmes, Iowa 50011

Abstract: It is proposed that trimethylsilylvinylsilylene undergoes sequential

rearrangement to a silacyclopropanylidene by silene to silylene isomerization of an
intermediate 1-silacyclopropene.

Recently we reported that when methylvinylsilylene } was generated in a flash vacuum
pyrolysis the major volatile product was its isomer, methylethynylsilane g:l At least three
mechanistic routes for the transformation of } to 3 must be considered (Scheme 1). Although
intramolecular C-H insertion by silylenes is an established process,2 it has never been
observed for vinyl C-H bonds as required for Paths A and B. Thus, since T-addition by
silylenes is well known3, and because of analogy with vinylcarbenes,4 we favored Path C,
involving intramolecular m-addition by } to form l-silacyclopropene 3, hydrogen migration to

silicon to produce 3-silacyclopropene 5, from which a second hydrogen migration to silicon

affords the product 2.
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A major objection to Path C is found in the recently reported ab initio calculations of
Gordon5 for the SiC2H4 isomers. 1Indeed, Gordon finds the l-silacyclopropene (é, Me=H) to be
more than 50 kcal/mole above vinylsilylene (}, Me=H), 36 kcal/mole above l-silaallene (g,
Me=H), and 50 kcal/mole above 3-silacyclopropene (5, Me=H). Thus, insofar as these numbers
can be quantitatively trusted, the isamerization of } to f would appear to be a thermodynam-
ically unreasonable suggestion.

Although nontrivial labeling experiments could conceivably be employed to eliminate or

confirm Path A, it is not obvious how an experimental distinction between Paths B and C
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might be made. However, we have recently discovered6 that silylsilenes (6) will thermally
rearrange to B-silylsilylenes (Z). Thus, it seemed possible that if trim;thylsilylvinyl—
silylene § rearranged to l-silacyclopropene g, it might be diverted from Path C by 1,2-silyl
migration to produce silacyclopropanylidene 10.
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To the end of probing this possibility 2-methoxy-2-vinylhexamethyltrisilane (}})7 was
synthesized in a "one-pot synthesis" by sequential treatment of 2,2-dichlorohexamethyltri-
silane with lithium diethylamide (LDA), vinylmagnesium bromide, methyl iodide and sodium
methoxide.8 Preparative gas chromatographic (GC) isolation of 11 was accomplished for an

overall 16% yield.
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Flash vacuum pyrolysis of 1l was conducted through a horizontal quartz tube packed with
quartz chips heated to 660°C (10_4 Torr). From the pyrolysate (68% mass recovery) three
products were isolated by preparative GC. Trimethylmethoxysilane (69%) and trimethylvinyl-
silane (12%) were identified by spectral comparison with authentic samples. The third prod-

uct was 3,3-dimethyl-3,5-disilacyclopentene (12)9 and was formed in 13% yield (19% based on

Me3SiOMe).
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Both the formation of trimethylvinylsilane and of disilacyclopentene Eg are consistent
with isomerization of silylene § to silirene ? and subsequent rearrangement to silacyclopro-
panylidene }9. Extrusion of silicon from }9 would afford trimethylvinylsilane, while C-H
insertion to form disilabicyclo[2.1.0]pentene %3 followed by homolysis of the strained

internal Si-C bond and hydrogen migration would account for the production of 12.
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In order to confirm the initial formation of silylene g from the decomposition of l.},
a copyrolysis (500°C) of E: and excess 2,3-dimethyl-1l,3~butadiene was performed in a vertical
tube with nitrogen (30 mL/min) as the carrier gas. From the pyrolysate could be isolated two
trapping products by preparative GC. The expected adduct of § and the butadiene, 4-~trimethyl-
4~vinyl-4-sila-1,2-dimethylcyclopentene (}j),lo was the major product, but most interesting was
the formation of spirosilancnadiene .1~§ which was identified by spectral comparison with an
authentic sample prepared from the copyrolysis of 2,3-dimethyl-1,3-butadiene and bis(tri-
methylsilyl)dimethoxysilane.1l Formation of spiracycle 3.:1 would be expected from the trapping

. 12 . . s s
of silylene lg followed by the extrusion of silylene 15 which in turn is trapped by the

butadiene. 13,15
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