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Summary 

Photochemically-generated dimethylsilylene is found in competition experi- 
ments to insert preferentially into oxygen-hydrogen bonds of alcohols com- 
pared to either silicon-hydrogen bonds of silanes or silicon--oxygen bonds of 
alkoxysilanes. This selectivity for O-H bonds compared to Si-H bonds is 
quite high in tetrahydrofuran and in dilute hydrocarbon solutions. However, 
it decreases in more concentrated hydrocarbon solutions_ These effects are 
discussed in terms of aggregation of alcohols, hydrogen bonding, and solvent- 
mediated dimethylsilylene reactivity. 

The chemistry of silylenes is most frequently studied by determination of 
the products that are formed by insertion of the silylege into heteronuclear 
single bonds or by addition of the silylene to multiple bonds [ 11. Silicon- 
hydrogen [Z] , silicon-oxygen [ 21, siliconsulphur [3,4], silicon-halogen 
[ 21, oxygen-hydrogen [ 51, and nitrogen-hydrogen [ 51 single bonds that have 
been used to trap silylenes. We have been interested in the relative reactivities 
of various single bonds toward photochemically-generated silylenes [6--8]_ 

In this-paper, we report the relative reactivities of Si-H bonds of silanes 
and O-H bonds of alcohols towards photochemically-generated dimethylsilyl- 
ene. Oxygen-hydrogen bonds are more reactive towards dimethylsilylene 
than Si-H bonds. The relative reactivities are solve&dependent, and in non- 
polar solvent, the relative reactivities depend on alcohol concentration. 

Results 

Dimethylsilylene, generated by photolysis of dodecamethylcyclohexasilane 
(I) [2], inserts into O-H bonds of alcohols to form dimethylalkoxysilanes [5]: 

0022-328X/82/0000-0000/$02.~~ 0 1982 Elsevier Sequoia S-A_ 













297 

of dimethylsilylene per mole of I [ 23. 
Photolysis of I with ethanol and n-butyldimethylsilane in cyclohexane. A 

solution of I (17.4 mg, 0.05 mmol), ethanol (9 mg, 2.16 mmol), n-butyldi- 
methylsilane (246 mg, 2.12 mmol), and cyclohexaue (2.2 ml) was photolyzed 
as above. Analysis indicated formation of ethoxydimethylsilane and l-n-butyl- 
1,1,2,2-tetramethyldisilane in a molar ratio of 34/l_ 

Photolysis of I with t-butanol and n-butyldimethylsilane in n-decane. A solu- 
tion of I (22.4 mg, 0.064 mmol), t-butanol(l60 mg, 2.16 mmol), n-butyldi- 
methylsilane (202 mg, 1.74 mmol), and ndecane (2.06 g, 14.5 mmol) was 
photolyzed as above. Analysis of the solution showed formation of t-butoxydi- 
methyls&me [5] and 1-n-butyl-1,1,2,2-tetramethyldisilane in a molar ratio of 
17.4/l which gives k(O-H)/k(Si-H) = 14. 

Photolysis of I with ethanol and ethoxytrimethylsiiane in cyclohexane_ A 
solution of I (38 mg, 0.11 mmol), ethanol (63 mg, 1.37 mmol), ethoxyti- 
methyl&me (124 mg, 1.05 mmol), and cyclohexane (2.3 ml) was photolyzed 
as above. GLC analysis indicated formation of ethoxydimethylsilane and 
ethoxypentamethyldisilane 1121 iu a molar ratio of 61.9/l which gives 
k(O-H)/k(Si-O) = 47.5. 

Photolysis of I with ethanol and ethoxytrimethylsilane in THF. A solution 
of I (5.3 mg, 0.015 mmol), ethanol (22.1 mg, 0.48 mmol), ethoxytrimethyl- 
silane (179 mg, 1.52 mmol), and THF (1.7 ml) was photolysed as above. GLC 
analysis indicated formation of ethoxydimethylsilane and ethoxypentamethyl- 
disilane in a molar ratio of 54.9/l which gives Tt(O-H)/k(Si-G) = 174. 

Photolysis of I with t-butanol and ethoxytrimethylsilane in THF. A solution 
of I (9.1 mg, 0.026 mmol), t-butanol(35.5 mg, 0.48 mmol), ethoxytrimethyl- 
silane (204 mg, 1.73 mmol), and THF (1.7 ml) was photolysed as above- Anal- 
ysis showed formation of t-butoxydimethylsilane and ethoxypentamethyldi- 
silane in a molar ratio of 41.9/l which gives k(O-H)/h(Si-O) = 151. 

All other photolyses were run and analyzed as described above. 
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