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ADDITION OF TRIMETHYLSILYLLITHfIJM AND TRIMETHYLSTANNYLLITHIUM 

TO A HINDERED CYCLOPROPYL ENONE 
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Abstract. Addftion of Me3SiLi or Me3SnLi to 1 affords cyclopropyl cleavage to the ring expanded 
system (1 and 2). 

Organosilicon and organotin alkalis represent an interesting approach to the preparation of 

organoailicon and tin compounds.l Extensive studies on the mechanism of substitution of the 

organottn species for halogens have been carried out and the results interpreted in terms of 

SN2, halogen-metal exchange, electron transfer and other mechantsms. 2 While both trimethylsily- 

llithium and trimethylstannyllithium are known to add to most a,@-unsaturated carbonyls in a 

conjugate fashion,3-5 Still concluded, on the basis of the reactivity of 1,2-addition 

intermediates, that the silyl anion added via an electron-transfer mechanism and the stannyl 

anion through nucleophilic attack.6 The change in mechanism was attributed to a difference in 

oxidation potential (although both are good reducing agents) and the lesser steric requirements 

of the stannyl group. 4 

House has used the ring opening of the cyclopropyl enone 1 as a probe for electron - 

transfer in cuprate reactions.7 Although other interpretations of House's results have been 

advanced,8 we have investigated the action of Me3SiLi and Me3SnLi on 1 and report the results - 

herein. 

Treatment of 1 with Me3SiLi or Me3SnLi in THF/HMPA according to the method of StilL3s4 

(from reaction of Me3MMMe3 and CH3Li) each afforded a single addition product in 72% and 86% 

isolated yields, respectively.g NMR analysislO suggested that the modes of addition were 

analogous for both metalloid species and were consistant with cyclopropyl cleavage. That ring 

opening with expansion (to 2 and 2) took place to the exclusion of the expected mode (i and 2) 

was demonstrated by alternate synthesis. 0 
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Aldol condensation of 3-trimethylsilylmethylcyclohexanone(6)11 with pinacolone followed by 

dehydrat ion7 afforded the three double bond isomers. g GC/MS analysisl* demonstrated that 

of the three products corresponded to the previously prepared silyl adduct. 

Treatment of 3-trimethylsilylcyclohexanone(z) with ethyl diazoacetate followed by hydro- 

lysis/decarboxylatFon afforded the ring expanded products(8 and 2) in 2:l ratio and moderate 

yield,gs13 with the structure of 9 confirmed by addition of Me3SiLi to cycloheptenone.3 - 

Treatment of 2 with pinacolone, In the previously described fashion, likewise afforded three 

isomers. One of these isomers proved identical, by GC/MS, to the silyl addition product 2. 
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Reaction through this mode of ring opening was rather unexpected. Additfon at the more 

hindered carbon is uncharacteristic of nucleophilic attack.8 However, electron transfer is also 

expected to afford the other products (i and 5), based upon treatment of 1 with Li/HMPA/tBuOH, 

which afforded lo, alternatively synthesized in the usual way from 3-methylcyclohexanone 9 and 

identified in GC/MS analysis. 

Li HMPA 
I 

/ 
> - 

+ 
OH 

0 6 0 

’ t cl 



3149 

HMRA is not necessary for this reaction. Addition of 1 to Me3SnLi generated in THF, or to a - 

solution of pure crystalline Me3SiLi14 in THF gave the same ring expansion products previously 

obtained. It is also of interest to note that little deconjugation or cis-trans isomerization of 

1 could be observed, indicating that acid-base reaction of these anions was not competitive with 

the addition. 

Our current view is that the metalloid systems differ Erom the Li/HMPA/tBuOH system in the 

steric requirements of the reducing agent. Since electron transfer should require interaction 

between the n system of the enone and the anionic species, the endo cyclopropyl hydrogen (11) - 

would be expected to hinder reduction from the face syn to the cyclopropyl group. The resultant 
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metalloid radical would then be located in a position to assist opening of the cyclopropyl ring 

in the observed fashion. That the direction of approach of a reagent can affect the mode of bond 

cleavage in a strained system has been previously proposed15. Less sterically demanding reagents 

(such as Li/HMF’A) or those that do not proceed through an electron transfer mechanism would not 

be aEfected in this fashion and could undergo the conventional ring opening reaction.L6 
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