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We have been concerned with improving synthetic routes to medium sized organosilicon het- 

erocycles.l'* The modified acyloin reaction 394 on suitable organosilicon diesters has been 

the best entry into these ring systems. 1,5 However, problems remain with this approach. One 

is that the synthesis of suitable organosilicon diester substrates for the acyloin reaction 

requires many steps fran camaercially available dichlorosilanes. Second, the types of func- 

tionality bonded to silicon which are compatible with this approach are quite limited. Third, 

the heterocycle thus formed after hydrolysis of the trimethylsilyl protecting groups contains 

an u-hydroxy ketone functionality which in turn requires several steps to transform into a 

carbon-carbon double bond or a diene system. *,G 

We would like to report an example of a one step synthesis of a medium sized organosili- 

con heterocycle possessing both unsaturation and functionality at the silyl centef. Co-pyro- 

lysis of 1,2-dimethyltetramethoxydisilane7'8 with 1,3_cyclooctadiene in a flow apparatus at 

350' yields 1-methoxy-1-methyl-1-sila-2,8-cyclononadiene in 25% yield. 1,2_Dimethyltetra- 

methoxydisilane is known to undergo an alpha elimination under these conditions to yield tri- 

methoxymethylsilane and methoxymethylsilylene. 
9-11 

Apparently methoxymethylsilylene reacts 

with 1,3-cyclooctadiene to yield the observed product. This is surprising since both dimethyl- 

silylene and dimethoxysilylene have been observed to react with butadiene and 2,3-dimethyl 

butadiene to yield the appropriately substituted 1-sila-3-cyclopentenes. 11,12 A reaction se- 

quence involving initial formation of a vinyl silacyclopropane intermediate which opens with 

carbon-silicon bond scission has been proposed. 



4034 Ro. 46 

(CH3)2Si: + 

A similar reaction pathway in 

sila-bicyclo[4,2,l]non-7-ene. 

0 \ + CH3,Si. 
/ CH3fl'. * 

b 

+[ xCH3)j -niicH3)2 

the case of 1,3-cyclooctadiene would yield 9-methoxy-9-methyl-g- 

No such bicyclic silyl compound was detected. 

An economical reaction sequence which can rationalize our results is the initial addition 

of methoxymethylsilylene to one of the carbon-carbon double bonds of the 1,3-cyclooctadiene to 

yield a vinyl silacyclopropane intermediate. However, this opens by carbon-carbon bond scis- 

sion rather than carbon-silicon bond scission to yield an allylic radical and a radical center 

alpha to silicon. Transannular abstraction of a hydrogen atom by the remote end of the allylic 

radical in a l&sense yields the product. 

Similar results have be& obtained with 1,3-cyclododecadiene. A related example has been re- 

who found that dichlorosilylene reacts with cyclopentadiene to yield ported by Russian workers 

l,l-dichloro-l-silacyclohexa-2,4-diene.13 

Clearly, the question of whether a vinyl silacyclopropane will open by carbon-silicon or 

carbon-carbon bond scission must be determined by factors which are as yet undetermined. The 

scope and generality of this reaction of methoxymethylsilylene with other cyclic dienes is 

under-active study. 

Experimental 

1-Methoxy-1-methyl-1-sila-2,8-cyclononadiene was prepared by reaction of 1,3-cyclooctadiene 

and 1,2-dimethyltetramethoxydisilane as follows. A Pyrex pyrolysis tube was placed in a verti- 
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