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SILICON IN ORGANIC snmmxs. 13. The l-TRIMETHYLSILYLCYCLOPR~PYL 

ANION AND ITS FORMAL EQUIVALENT1 

* 
Leo A. Paquette, Keith A. Horn,' and Gregory J. Wells 

Evans Chemxal Laboratorles, The Ohlo State Unlverslty, Columbus, Ohio 43210 

Reaction of llthlo l-trlmethylsllylcyclopropane or its formal equivalent [CH, = 
$?$?%e,, CH,I, , EtZnI] with csrbonyl compounds leads to carblnols which dehydrate wlthout 
rearrangement. Other attempts to induce ring expansion of the silicon substituted three- 
membered rmg by ionic pathways are reported. 

Because of their unique chemical propertles, heteroatom stablllzed organometalllcs and 

functlonallzed cyclopropanes have independently evolved to become highly useful instruments 

In orgarmc synthesis. The versatility of both classes of lntermedlates has been recently 

amplified by smalgsmatlon of their structural components Into reagents defined 
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Q,YR= SPh ; b,YR=OCH3; c,,YR = SeCH3 , SePh ; 4, YR= SI(CH& 

Methods for the preparation of 1-lithlocyclopropyl phenyl sulfide (la), methyl ether (E), 

2 

and alkyl/aryl selenrde (&) have been developed in the Trost,3 Cohen,* and Krief> 

laboratories, respectively. The adducts of all three anions with carbonyl compounds, I.e., 

2a-c, are subJeCt to ring expansion under acidic condltlons and deliver cyclobutanes, cyclo- -- 
butenes, and cyclobutanones from rearranged carbocations 2. 

Despite the current widespread upsurge of Interest in organosllicon chemistry, 

surprisingly little attention has been paid to the chemistry of silylcyclopropanes. ' The 

chemical versatility of carblnols 2a-c provided us with the incentive to develop syntheses -- 

of g and g Herein and in the accompanying paper,7 we point out the boundaries of our 

present knowledge In this area. 

Quite unlike &, trimethylsilylcyclopropane (6~)~ does not undergo deprotonatlon at Its 

cy cyclopropyl site' under a variety of conditions, including prolonged exposure to sec- - 

BuLl and l%lEDA in THF so1utlon.l' On the other hand, reductive lithiationl' of &wlth 

1lthiw.u naphthalenlde In THF at -78'~ nicely overcomes the lack of proton acidity in @ 
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and delivers the silylated anion 5 Disubstituted cyclopropane & can be readily prepared 

In large quantities either by deprotonation of 4" followed by addition of chlorotrimethylsilane 

(88%) or, more conveniently, by sequential treatment of 5 with 2 equivs of n-butyllith~um12 - 

and MeeSlCl (85s). 

The addition of JsJ to car-bony1 compounds proceeds uneventfully, although chromatographic 

separation of the resulting carbinols from naphthalene proved necessary." Some dehydration 

to 2 and 12 (not encountered with the secondary derivatives l_J, and &) was observed during 

the latter operation. Chiefly to bypass the need for chromatography, an alternatlve route 

2, n- -I ; k, n=2 

R,=H;R2=CH3 

R,=CH, ; R2=H 

‘2 ‘2 
involving addltlon of cr-llthlovlnyltrrmethylsllane to varaow ketones and aldehydes was con- 

currently examlned.14 The product alcohols (7_, g, etc) underwent smooth cyclopropanation 

(C.&ZnI, CH&, 25OCj NH4C1, H,0)15 to again provide 8, and Jl_. Dehydration of the highly 

reactive tertiary csrbinols vnthout rearrangement was also encountered to some extent in 
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these experiments. 

The latter approach 18 currently preferred because of higher degrees of reproduciblllty 

and greater ease of purlfxation. Routinely the carbinols have been directly dehydrated with 

catalytic amounts of ptoluenesulfonlc acid in benzene at 20'~. The overall yields of 

vinylcyclopropanesl' from carbonyl precursors fall m the range of 52-75s. No evidence was 

found for the occurrence of ring expansion processes under these conditions. In the case of 

ll, an cal.lmixture of2 Cl&; - - 'H IWB (6, CDCls) 1.75 (dt, J = 7 and lHz, JH), 1.08 (4, 

J = 7H2, JH)] and E [12b, lH NMR (6, CDCl,) 1.66 (d, _J = 6~s, 3H) and 1.08 (t, 2 = 7H2, 

3H)] isomers was formed. Their separation was achieved by VPC, the individual 
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structural assignments rest convincingly upon their thermal behavior.7 

When &was heated at the reflux temperature with 1 equiv of E-TsOH in benzene for p 

min, an 87% yield of lsomerlcally pure cyclopentylidene tosylate a (exocyclic double bond 

only) was isolated. The cyclohexenyl analogue (w behaved comparably, except that a mixture 

of exo- and endocyclic isomers (z) was formed. I7 Structural confirmation was achieved by 

catalytic hydrogenation to 16 and direct comparison with authentic samples. Although 

several mechanisms can be advanced to account for the 2 + l_J,transformations, cyclopropane 

ring expansion is not one of them. 

Squally informative was the response of epoxides 17a and a to the action of boron - 

trlfluorlde etherate in benzene solution (20°C, 2-4 hr). Although cyclopropylcarbinyl Cations 

presumably again intervene here, isomerizatlon to 18a (LOOS) and 18b takes decided precedence. - - 

Accordingly, the energetic costs of positioning a positive charge o to SillCon's as in d 

are not outweighed by the imminent possibilities for strain rel1ef.l' 
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