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Summary 

PhotochemIcally generated s!i> iene species react with cyciohexene to give 
sllacyclopropane denvatwes, which can be quenched with methanol to gwe the 
correspondmg cyclohexylmethoxys lanes The sllacyciopropane system can be 
stored unchanged in cyciohe\ane or ether solution. but undergo rearrangement 
to the 3 sllylcyclohexene when further photoiyzed 

Although many attempts have been made to prepare stlacyciopropanes, ail 
reactlons deslgned to produce this ring system were unsuccesfui until 10’12, when 
Lambert and Seyferth reported the preparation of stable sllacyclopropanes, VIZ. 
7-slladlspwo[2 0 Zllheptanes [3,, 31. Recently. we reported that the photolyws 
of 2,3 dlphenyloctamethyltetrasliane m the presence of cyclohexene by n-radra- 
tlon with a high pressure mercury lamp bearing a quartz filter leads to the forma 
tlon of 3-(methylphenyls~lyl)cyciohe~ene, and an mtermedlate contalnlng a three 
membered ring system must be formed m this reactlon 141. 

In this communlcatlon we report further ewdence for Intermediacy of a 
sllacyclopropane derwatlve m the reactlon of photochemlcaliy generated sllyiene 

species with an olefm. 
When Z-phenylheptamethylttwlane (4.8i mmol) (I) was photolyzed In the 

presence of 25 g (0.24 mol) of cyciohexene m 150 ml of cycloheuane by trradla 
bon with a low pressure mercury lamp hawng a Vycor filter for 7 h at ca 45” and 
the resulttng rnlxture was quenched with 20 ml of dry methyl alcohol. GLC 
analysis of the mixture showed that 22% yleid of cyciohevylmethyiphenyi 
methoxysllane (II) i~as formed m addition to appro.ulmately 3% yield of 
3 (methyiphenyls~lyi)cyclohexene (IV) and a trace of the star*rtlng material. 

*For rehmd amclrs see rt f 1 



Compound II was isolated by preparahve GLC. The elemental analysis and 
NMR (7) [CH~SI 9.67; &HI ,SI 8.06-9.18; CH~OSI 6.58; C~HSSI 2 38-2.821 and 
mass spectroscopic studies (m/e 234; mol. wt. calcd. 234.41) were completely 
consistent with the proposed structure II. 

Seyferth et al. have reported that the stable silacyclopropane derivatives re 
act wrth alcohols very easriy to give alkovysrlanes [ 31. Therefore our result clearly 
tndrcates that 1-methyl-1-phenyl-1 stIabicyclo[4.1.0]heptane (III) was formed 
under the used conditions. 

MejS~S~MePhS~Me3 
ht 

-- Me3SIS1Me, + MePhSl: 

(1) 

Compound III LS quite stable m orgamc solvents such as cyclohexane and dl- 
ethyl ether under purrfied nitrogen atmosphere. For Instance, when a cyclo- 
hexane solution of III was allowed to stand at room temperature for 24 h and 
then quenched by methanol, the yreld of methosysrlane was not altered. How- 
ever, attempts to isolate this compound from the reaction mixture were unsuc 
cessfui undoubtedly because of its extreme kinetic mstabtirty. Nevertheless, the 
chemistry of III might be u-_vestigated m solution without rsolatlon A solution 
contanung III (0.84 mmol) ’ produced by photolysis of I (3.77 mmol) m the 
presence of a large excess or’ cycloheuene m cyclohexane was transferred under a 
punfied nitrogen atmosphere into a reaction vessel equipped with a high pressure 
mercury lamp with quartz filter and then u-radiated for 2 h Interestingly, the 
photorearranged product IV was obtamed rn 70% yield at a stage where 82% of 
III was photoiyzed. 

*The amount of III IS rahea to be equal LO tie yield of the metborynlane (II) formed by 
methanolyss of the photoproduct 
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The present method IS not restricted to production of the methylphenyl- 
substituted siIacyciopropane derivative. Thus, the insertion mto cyclohexene of 
chmethyls~lylene species generated from decamethyltetras&uie by photolysis, 
followed by treatment with methyl alcohol gave 6% yield of cyclohexyidlmethyl 
methoxysilane (VI), together with 72% yield of octamethyltrisilane, 2% yield of 
cychc slloxane (VII) and a small amount of umdentified products. 

MetMe ),Me C 0 I hY 

Me(Me2SI )-,Me + 

Y + MeOH P 

Me 

I 

0, 

SI-OMe 

ME- 

(m) 

Compounds VI and VII were isolated by preparative GLC and identified by 
NMR (r) [for VI, CH3Sl 10.03; C,H,, SI 8.10 8.85; CH,OSi 6.65; for VII, CH3Si 
9.95 and 9.83, CBHIOQz 8 30-9 101 and mass spectroscopic studies [for VI, m/e. 
172; mol. wt. calcd. 172.34; for VII, m/e: 214; mol wt. calcd. 214.461. 

The formation of VII may be ascribed to accldental oxidation of the disila 
cyclobutane derivative which would be produced by the msertion of dimethyl- 
sllylene species mto V [ 51. 

The chemistry of various silacyclopropane derivatives produced from the 
inserhon of the photochemically generated silylene species into many types of 
olefins is bemg esammed and wrll be reported elsewhere. 

Acknowledgement 

The cost of this research was defrayed m part from Grant-m Aid for 
Scientific Research of the Mm~stry of Education, to which the authors’ thanks 
are due. 



C6 

References 

1 (a) M. lsfukawa and hl Kumada. Chem. Common . (1970) 612. 
(b)M. Lshlk~wa and hl Kumada. Chem. Commun . (1971) 489. 
(cl M iskukawa and hf Kuma.&. Cbem. Commun.. (1971) 507. 
(d) hT Mukawa and hl Kumada. J OrganolrcLsl Chem .42 (1972) 325 
(e) hf. Ish~kawa. T. Tnkaoka ud hl Fiumada. J OrganomeLaL Chem , 42 (1972) 333 

2 R L. Lambert. Jr and D Seyferth. J Amer Coem Sot .94 (1972) 9216 
3 D Seyfertb. C K Haas and D C Ann~lelb. J Organometal. Cbem ,56 (1973) C7 
4 hl Ishrlawa. h¶ Lshlguro and M Kumada. J OrgxxmetzL Chem .49 (1973) C71 
5 W H Atwell and J G l_..ann. J OrgvlomeW Cbem . 52 (1973) C21 


