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Summary: The photosilylation on electron-deficient alkenes such as l-aryl- 
2,2_dicyanoethenes occurred regioselectively at the B-position to the 
electron-withdrawing groups upon irradiation with disilanes and trisilane. 

Recently, considerable attention has been focused on the photochemical 

carbon-carbon bond forming reactions by use of organosilicon compounds via 

photoinduced electron transfer. 
l-3 

However, little is known about the 

photosilylation of organic compounds. 
4 

We now report the photosilylation 

of electron-deficient alkenes by use of disilanes and trisilane via photo- 

induced electron-transfer. 

Irradiation of an acetonitrile solution containing l,l-dicyano-2- 

phenylethene (12, 1 mmol) and hexamethyldisilane (2, 2 mmol) in the 

presence of phenanthrene (Phen, 0.5 nunol) with a 300 W high-pressure 

mercury lamp through Pyrex (>280 nm) gave l,l-dicyano-2-phenyl-2-trimethyl- 

silylethane (2) in a 75% yield. Similarly, the photoreactions of p- 

substituted phenylethenes lb-d, If-i with & afforded the silylated products cl- __ 
(s-2, 32-L) in good yields. In these photoreactions, the silyl group 

was regioselectively introduced at the B-position to the electron- 

withdrawing groups. With l,l-dicyano-2-(4-methoxyphenyl)ethene (121, the 

efficiency of the photoreaction considerably decreased. In some cases, 

the reduction products and/or reductive dimerization products of the 

alkenes were produced. These products were isolated by column chromato- 

graphy on silica gel. 
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hV I Phen 
+ MeaSiSiMe2Ar 

$yc_ z? g-a-c_ 
2; Ar=C6H5 1 4.2 

k; Ar=4-CH3C6H4 1 3.7 

2; Ar=4-CH30C6H4 1 1.4 

Table 1.' Photosilylation of Electron-Deficient Alkenes by Use of 

Disilanes and Trisilane 

Alkene Silane Reaction time / h Products (Yields / %) 
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a Isolated yields based on 1 used. 
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erythro-isomers in a 1:l raze. 
Trace. c A mixture of threo- and 
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When unsymmetrical substituted disilanes were used as substrates, two 

kinds of silylated products were obtained in good yields. Thus the photo- 

reaction of 1," with l,l,l-triethyl-2,2,2_trimethyldisilane (&I in the 

presence of Phen afforded 32 and l,l-dicyano-2-phenyl-2-triethylsilylethane 

Q, in a 1:4 ratio. In the photoreaction of @ with arylpentamethyldi- 

silanes(8a-cl, __ l-aryldimethylsilyl-2,2-dicyano-l-phenylethanes(9a-c) and E 

were produced and the formation of 9a-c were predominated. InhthTs photo- N_ 

reaction, it was also found that the quantum efficiency for the product 

formation increase with increasing the electron-donating ability of the 

aryl group in 8a-c; however, a preference for the formation of 9a-c in the 

products increahsei in the reverse order. 

cc- 

The photoreaction of 1," with octamethyltrisilane (z) afforded g and 

g in a 1:4 ratio. 
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The reactivity of the trisilane was about 10 times 

higher than that of La. 
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The other experiments showed that the photoreaction had the following 

characteristics: (1) The photosilylation occurred efficiently in aceto- 

nitrile, but did not occur in less polar solvents such as benzene and ethyl 

acetate. (2) The addition of methanol or acetic acid into the photoreaction 

systems suppressed the formation of silylated products. (3) The addition of 

a small of Ccl4 suppressed the formation of 3, giving a complex mixture. 
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