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Despite considerable activity in the area of heterocycloheptatrienes, there have been no 

reports of nonannulated silacycloheptatrienes except for 2,7-diphenylsi1epin.l Moreover, a 

convenient, general procedure for the synthesis of the annulated2 and nonannulated silepins is 

presently not available. We now wish to report photochemical one-step synthesis of certain 

mono- and dialkyl substituted silepins and their thermal behavior. 

We recently reported that the photochemical formation of silicon-carbon doubly bonded 

intermediates and their reactions with some o1efins.j In extension of these reactions to other 

systems, we have found that when vinylsilanes such as dimethylvinyl, trimethylvinyl- and ethyl- 

dimethylvinylsilane are used as quenching agents in the photolysis of aryldisilanes, silepin 

derivatives are always formed in 5-9% yield, in addition to the normal adducts (32-49%). 

Likewise, the photochemical reaction of aryldisilanes with l-hexyne also gave silepin derivatives 

in 9-12% yield. Consequently, this novel development provides a facile and highly convenient 

synthesis of certain mono- and dialkyl substituted silepins. 

The following procedure for the synthesis of 3-[1',2'-bis(trimethylsilyl)ethyl]silepin (3a) 

is representative. When a solution of phenylpentamethyldisilane (la) (4.80 mmol) and trimethyl- 

vinylsilane (2a) (0.10 mol) in 110 ml of dry benzene was irradiated at 2537i for 8 hr under a 

purified nitrzen atmosphere , 2 was obtained in 7% yield, in addition to o-(trimethylsilyl)- 

(B-trimethylsilylethyl)dimethylsilylbenzene ($)3 at a stage where 80% of 2 was photolyzed. 

Similarly, silepin (3b) was obtained in 8% yield from 12 and 2a, while 2 in 5% yield from la 

and 2b. 

The NMR spectral data shown in Table 1 for silepin derivatives thus obtained are quite 

consistent with the proposed structure. 

In order to obtain further information concerning the production of silepin, p-tolylpenta- 

methyldisilane (l& was photolyzed in the presence of g in benzene solution. Surprisingly 

enough, only a 3,6-di-substituted silepin (3d) was obtained in 7% yield. No other isomers of 

silepin were detected by GLC analysis of the reaction mixture. The NMR spectrum of z prepared 

from the photolysis of z in the presence of s afforded crucial evidence for the presence of 

the trimethylsilyl moiety bonded to the terminal ethyl carbon atom. Thus, the proton resonances 

of the disilylethyl group [-HaC(SiMe2H)C(Hb)(HC)SiMe3] showed at fi 2.45 (double triplets), 0.70 

(double doublets) and 1.19 (double doublets) corresponding to Ha, Hb and HC protons, respectively, 
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Table 1. NMR, W and Mass Spectral Data for Compounds 2-2 and Sa-d -u 
- 

Compound H1 H2(R1) H3 H4 H5 H6 JHlH2 J&3 J~3l+ M+ amarlin C&2) 

(E) 

3a 5.42 6.37 5.84 5.84 4.93 15.1 2.6 308 223 

3b 5.48 6.42 5.89 5.89 5.17 14.9 2.6 370 

?z 5.42 6.35 5.85 5.85 4.92 15.1 2.8 322 

3d 5.13 5.74 5.82 4.89 11.9 322 224 
N 
3e 5.28 5.78 6.03 5.22 11.7 308 

5a 5.38 6.58 5.93 6.07 5.19 5.47 13.9 2.7 11.3 290 250 (4,230) 

5ub 5.40 6.61 6.06 5.86 5.34 5.34 14.1 2.8 11.5 290 251 (6,100) 

s,c 5.05 5.89 6.00 5.21 5.44 11.1 304 251' (5,200) 

3 5.10 5.96 5.78 5.38 5.38 11.4 304 251 (6,440) 

za 4.8-5.2 5.8-6.2 6.2-6.4 6.2-6.4 4.8-5.2 

gb 5.97 7.34 15.2 

a Ref. 4. b Ref. 2a and 2b. 

Irradiation of the hydrogen on the silicon atom changed the signal at Ha to double doublets and 

irradiation of the Ha resonance changed the signal at Hb and HC to an AB quartet, in accordance 

with the proposed structure. 
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The production of the silepins in the present reaction can be best explained in terms of 

initial formation of a 7-silabicyclo[4.1.0]heptadiene intermediate (A), which then undergoes 

walk rearrangement4 to the sterically favored isomer, followed by ring expansion to the silepin, 

as shown in Scheme 1. 

When l$ was photolyzed in the presence of I-hexyne under the same conditions as above, two 

isomers of silepin z and 5h, easily separable by preparative GLC, were obtained in 4 and 5% 

yield, respectively, together with 22% yield of traras-l-(o-trimethylsilylphenyl)dimethylsilyl-1- 

hexene ($a). 5 The photolysis of ,Q in the presence of the same quencher gave also two isomers 

of silepin, z (6%) and 3 (6%), in addition to a similar trans adduct (6b)6 (26%). The chemical 

shifts of the silepin ring protons and vinyl protons are consistent with the proposed structure 

and given in Table 1 in comparison with those of 2,7,7_trimethyltropilidene (A)* and benzo[d]- 

silepin (~),2a,b 

SiMezSiMeg + n-BuCXH ;S_a and 2, R1=H2 
& and $j, R1=Me 

L 
6a R1=H2 +' 
h, R1=Me 

The thermolysis of silepins reported to date is, to our knowledge, confined to the formation 

of benzene derivatives with simultaneous extrusion of silylene species.'yza In contrast, the 

thermolysis of the silepins reported here proceeded to give the silaindane derivatives in 40-50% 

yield, with loss of hydrosilanes as volatile products. No dimethylsilylene was observed under 

the used conditions. For instance, both silepins 2 and 3J underwent thermolysis at 320" in a 

sealed tube for 0.5 hr to give 3-trimethyl-1-silaindane (2)' in 34 and 42% yield, respectively. 

In the case of& phenyldimethylsilane was also isolated in 38% yield. 

j3_ (z and 2) 
h 

PhMezSiH 

Me' 'Me 

9 
& 

Compoundzcan be shown unambiguously to have the proposed structure by comparison of its 

NMR data with those of the nonsubstituted silaindane.* 



All of the products reported here could easily be separated by preparative GLC as colorless 

liquid. 

The scope and generality of the photochemical formation of the silepins and thermal behavior 

are being examined and will be reported elsewhere. 
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