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Addition of sodium/potassium alloy to THF solutions containing dodeca- 
methylcyclohexasilane and a diene or a silane, affords silacyclopentenes and 
silanes, respectively. 

di- 

The diverse chemistry of cyclic polysilanes is a subject of much current in- 
terest. Among the more remarkable, but not uncommon, reactions of the 
catenated polysilanes is the extrusion of a silylene unit from within the silicon 
skeleton. For example, West and coworkers have observed that alkali metals in- 
duce an equilibrium redistribution between permetbylcyclopolysilanes of five-, 
six- and seven-membered rings [ 11. Photolytic elimination of dimethylsilylene 
from both the five- and six-membered rings has been studied by Ishikawa and 
Kumada [ 21 and others [3]. We now report that sodium/potassium alloy pro- 
motes the transfer of a dimethylsilylene fragment from dodecamethylcyclo- 
hexasilane to butadienes and silanes. 

In a typical experiment, Na/K alloy (0.1 g, 3 mmol) is added to a solution 
of THF containing the polysilane (1.25 g, 3.6 mmol) and a five-fold excess of 
triethylsilane at room temperature_ After stirring for 12 h, chromatographic 
analysis of the reaction mixture indicates the formation of l,l,l-triethyl-2,2-d& 
methyldisilane [4] in 60% yield based on the 10% decrease in cyclohexa- 
silane concentration. Minor amounts of cyclopentasilane and lower molecular 
weightpolysikmes are also formed. Continued stirring for several days eventual- 
ly leads to the complete disappearance [!Zj] of the five- and six-membered poly- 
silane rings and to isolation of the disilane product in 20% yield. The same 
product, resulting from the insertion of dimethylsilylene into the silicon- 
hydrogen bond of triethylsilane, is formed also in the photolysis of the per- 
methylcyclopolysilanes [a]. The similarity of the two pathways for polysilane 
decomposition and the formation of the Si-H insertion product in both pro- 
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It is noteworthy that when dienes are employed as trapping agents, even in 
large excess, addition of the metal alloy leads to rapid and complete disap- 
pearance of the dienes as well as the cyclic polysilanes. In contrast, when tri- 
ethyls&me is the trapping agent, no reaction of the silicon-hydrogen bond, 
other than capture of the silylene, is observed. These and previous observa- 
tions regarding the stereochemistry of silacyclopentene formation point to dif- 
ferent mechanisms for the transfer of dimethylsilylene from permethylcyclo- 
hexasilane to silanes and to dienes. 

If free dimethylsilylene, possibly formed in a sequence originating from the 
radical anion of cyclohexasilane, were the species producing both disilanes in 
the triethylsilane and silacyclopentenes in diene solutions, reaction rates and 
product yields should not display the dramatic dependence on the nature of 
the trapping agent. An alternative to this mechanism, available with the dienes 
but not with silicon hydrides, involves prior generation of a diene radical an- 
ion which attacks a silicon atom of the cyclopolysilane. The resulting open 
chain adduct could undergo an intramoiecular electron transfer from the silyl 
anion to the allylic methylene, followed by another anionic displacement 
which gives a silacyclopentene and the cyclopentasilane. Continuation of the 
same cycle would account for the disappearance of the cyclopentasilane. 

n NalK 
THF 

We note that the proposed mechanism for silacyclopentene formation is 
similar to one suggested by Weyenberg [ 71 for the disilylation of conjugated 
dienes with halosilanes and alkali metals. However, other mechanisms, possibly 
involving the addition of an initially formed silyl anion [S] to a diene, cannot 
be ruled out at this time. 
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