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Summary 

1,1,2,2-Tetramethyl-3-norcaranylidene-1,2-dis~acycloprop~e has been 
generated by the reaction of n-butyllithium with 1-chloro-2-(bromonorcaranylj- 
tetramethyldisilane. Its reaction with methanol results in cleavage of the 
Si-Si bond. 

In previous work we were able to prepare and characterize the first sila- 
cyclopropanes [1] . These highly strained compounds are exceptionally 
reactive when compared with silacarbocycles containing larger Sic, rings, and - 
in all reactions studied it was the polar Si-C bond which was broken by the 
attacking reagent. Disilacyclopropanes should be equally, if not more, 
reactive, but with many reagents we would expect the Si-Si linkage to be 
the one which is broken, rather than the Si-C bond. 

Although disilacyclopropanes have been written as intermediates in 
organosilicon chemistry [2], no evidence concerning their possible existence 
has been presented to date. Indeed, we know of no published reports on their 
attempted preparation*. 

We report here some preliminary results on our investigation of. the disila- 
cyclopropane problem. A preparation of the disilacyclopropane ring system 
in principle could be effected in two ways: 
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*A 1.2Bcjrclobutane [3] and sew&l ~~~2&silac&&k&s [4] h&e be~_~ep_o&d;~A&&e .. 1’:: ” ‘: i..i 
hi&k &active. with the Si%i bond b&a the-site of &activity.; ;, ~. ‘. . . : :- : ; 1 ,~.., . .- -._ 
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is sin$ler in terms. 6f starting material preparation. How- 

.- ._ &r ‘&&t&a&ts &hitih might serve in the.formation of the S&Si bond to 
~los&$ht%E$;:: ri& Would. also be expected to attack the Si-_Si linkage and 

.’ open the ring a&n. For this reason we chose toinvestigate the second 
.: -. @x+edure. Spiroa;rir;lela&l cy&lopkopane rings can play a decisive role in 

sta@i.@ng. the &lati$clopiopane ring [ 51 and therefore the Brgetdisilacyclo- :. 
.: i propane stru&re chostin was one containing this feature (I). 
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--The &&ion mixture from the above 65.6 mmol preparation of II was 
transferred to a larger fl&k (under nitrogen) Ad diluted with 500 ml of %‘HF 
and 5OO.m.l of dimethyl ether. The resulting solution was cooled to -105°C 
and 65 mmol of n-butyllithium in hexane was added very slowly. The reaction 
mixture was stirred at -105°C for 1 h, allowed to warm to -25°C and treated 
with 4O.ml of anbydrous methanol. Work-up of the mixture thus obtained, 
followed by GLC examination of the higher boiling components showed 
the presence of IV as the main product in about 10% yield based on the 
n-butyllithium used in the preparation of II. The methanolysis product 
provides good evidence that I had been formed; the silacyclopropane ring 
is very easily opened by reaction with methanol [ 11 _ The NMR spectrum of 
IV was compatible with its assigned structure: 6 4.01 (m, lH, Si-H), 3.31 
(s, 3H, OMe), 2.09-0.99 (m, lOH), 0.15 (d, J4.0 Hz, 6H, SiM_e,H) and 0.06 
ppm (s, 6H, SiM_e, SiMe, H). Further proof of the structure of IV was provided 
by means of its LiAlI& reduction to V, an authentic comparison sample of 
which was prepared via Barbier-type‘dimethylhydrosilylation of 7,7-dibromo- 
norcarane [9]. NMR of V: 6 4.12 (m, lH, Si-H), 3.59 (m, lH, Si-H), 
2.11-0.91 (m, 1OH) and 0.21 ppm (d, J4.5 Hz, 6H, Me, Si). 

This sequence of reactions provides strong evidence that the disilacyclo- 
propane I had indeed been formed as shown in Scheme 1. Attempts to isolate 
I have not been successful, and it does not appear to survive intact when the 
reaction mixture is allowed to warm to room temperature. Whether I is 
thermally unstable or whether it is destroyed by reaction with some other 
component in the reaction mixture is not known. 

As expected, it is the Si-Si bond, not the Si-C linkage, of the disilacyclo- 
propane which is cleaved by methanol. It is ‘interesting to note that the reaction 
of I with methanol appears to be stereospecific. According to the GLC 
behavior and the NMR spectrum of the methanolysis product IV, only one 
of the two possible isomers was formed. Since the anti-dimethylsilylene 
group of I is less hindered, we suggest that the isomer of IV which is ob- 
tained is the one which has the dimethylmethoxysilyl group in the anti position 
and the dimethylhyclrosilyl group in the syn position (VI). 
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All new.compoundsisolated in this study have been characterized by means 
of their spectroscopic properties; satisfactory combustion analyses have been 
obtained for all. We are continuing our studies in this area. 
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