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Since our discovery in 1970 of photochemlcal generatlon of sllylene species from organopoly- 

sllanes, 
1 
much of our work has concentrated on the chemical behavior of various organopolysllanes 

under photolysls In the presence of diverse substances 
2-5 

Recently we demonstrated that the 

dlorganosllylene species react with cyclohexene to afford the 3-sllylcyclohexene derivatives 

undoubtedly through lnltlal formation of the sllacyclopropane ring, If not Isolable, followed by 

rearrangement 6,7 In this communlcatlon we report that the photolysls of Z-phenylheptamethyl- 

trlsllane (1) In the presence of either allyl- or lsopropenyltrlmethylsllane proceeds In line 

with the mechanism previously presented, 6,7 whereas the photolysls In the presence of vlnyltrl- 

methylsllane takes a novel course lnvolvlng an addltlon of the slllcon-sIllcon bond across the 

carbon-carbon double bond 

A solution of 1 (4 5 mmol) and 20 g (0 17 mol) of allyltrlmethylsllane In 80 ml of dry 

ethyl ether was lrradlated, with ice cooling, for 2 hr with a high pressure mercury unmerslon 

lamp bearing a quartz filter Dlstillatlon of the reactlon mixture gave 1-trlmethylsllyl-3- 

methylphenylsllyl-1-propene (2) In 19% yield as a sole InsertIon product, together with unchanged 

1 (14%) The photolysls of 1 In the presence of lsopropenyltrlmethylsllane under slmllar condo- 

tions afforded 12% yield of 2-trlmethylsllyl-3-methylphenylsllyl-1-propene (3) and a small amount 

of an unldentlfled material having a longer retention time on GLC than that of 3 Unchanged 1 

(19%) was also recovered 

hv 
Me SiMe(Ph)SlSlMe3 - MePhSi + Me3SiSiMe3 

(1) 
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MePhSl + CH2=CHCH2SiMe3 - MePhSi(H)CH$H=CHSiMe3 

(2) 

MePhSi + 
CH2=Y1Me3 

MePhSl(H)CH$SiMe3 

CH3 CHz 

(3) 

The elemental analyses and IR and mass spectra for the two insertion products, 2 and 3, were 

completely consistent with the proposed structures The NMR spectrum of 2 showed proton absorp- 

tions (T) at 9 92 (CHS-S1Me2), 9 73 (CH3-SlPh), 8 08-8 21 (CH2-Sl), 5 63 (H-Sl), 4 60-4 85 

(CH=CH), and 2 52-2 83 (CsH5-Si), while the spectrum of 3 showed absorptlons at 9 98 (CH3-SiMe2), 

9 70 (CHS-SlPh), 8 17 (CH2-Sl), 5 70 (H-Si), 3 90-S 17 (CH2=C), and 2 40-Z 83 (CsH5-Si) 

The location of the methylphenylsllyl group In the allyllc position was further conflrmed 

by the reactlon of 3 with trlfluoroacetlc acid which gave lsopropenyltrlmethylsllane in 92% 

yield 899 

The productlon of both 2 and 3 can be best explained In terms of the transient formatlon of 

the respective sllacyclopropane derlvatlve, followed by skeletal rearrangement with a 1,3 

hydrogen shift from carbon to silicon For example, 

Me+-7=CH2 + MePhSl 

CH3 

Me3S1 
CH2=C-CH2-Si(H)MePh 

(3) 

MesSi 

CH3-d=CH-Sl(H)MePh 

(4) 

In both cases, no Isomers such as 4, which might be expected to arlse from a 1,2 hydrogen 

shift, were observed This 1s of conslderable Interest In view of the fact that dimethylsilyl- 

ene has been reported to react with ethylene In the vapor phase to yield vlnyldlmethylsllane 
10,ll 

In an effort to learn whether or not such a 1,2 hydrogen shift could occur under our reac- 

tlon condltlons, we carried out the photolysls of 1 in the presence of a large excess of trl- 



methylvlnylsllane ln dry ethyl ether Surprlslngly enough, no product that might be expected 

from the lnltlal addltlon of methylphenylsllylene into the vinyl system could be observed at all, 

and a regiospeclflc double silylatlon took place 1,2-Bls(trimethylsllyl)-l-tetramethyldisilan- 

ylethane (5) was obtained In 14% yield as a sole volatile product, In addltlon to 12% of the 

unchanged starting material 

Me+SiMe(Ph)SiMe3 + CH,=CH-SiMe3 

hv 
Me3S1-CH2-~H-SlMe3 

SlMe(Ph)SlMe3 

(5) 

Compound 5 can be shown unambiguously to have the proposed structure by proton NMR spectro- 

scopy Three different resonances of equal lntenslty from the protons on the three different 

MesSI groups and a slnglet resonance of the MeSi(Ph) group occur at 10 02, 9 93, 9 66 and 9 54 ‘c, 

and also multiplet resonances due to the CHz-CH and Ph-S1 groups are found at 9 01-9 34 and 

2 43-2 99 T, respectively The mass spectrum (m/e 366, mol wt calcd 366 82) provided addition- 

al support for the structural assignment 

The scope and generality of the reactlon of the photochemically generated sllylene species 

with other oleflns are being examined and will be reported elsewhere 
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