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REACTION OF VINYLCYCLOPROPANES WITH BUTYLLITHIUM 
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Abstract: Vinylcyclopropanes III and IV gave mainly ally1 anions I, II, and XIII respectively under 
strong metalating conditions. Cyclopropyllithiums V and XV were also formed unexpectedly in signif: 
cant quantities and were further explored. 

Delocalized carbanions may be prepared from the corresponding olefins by hydrogen abstraction 

using the powerful metalating medium n-butyllithium/tetramethylethylenediamine (TMEDA).2 In order 

to investigate carbanions I and II as potential sources of further delocalized anions, we used 

this method to metalate their alkene precursors, III and IV. 

Compounds III and IV were prepared by standard procedures and were purified by preparative 

gc prior to use. Metalation was accomplished by mixing III with one equivalent and IV with two 

equivalents of a 1:l complex of butyllithium/TMEDA 394 at 0'. NMR analysis showed that several 

anions were produced by each precursor, that most anions developed maximum concentrations 3 to 5 

hours after warming to room temperature, and that these anions were stable for 1 to 5 days before 

eventually abstracting hydrogens from TMEDA to revert to starting hydrocarbons. Anion XIII took 
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with lithium covalently bonded to the terminal methylene and spinning rapidly on the nmr time 

scale is needed to produce magnetic equivalence in these hydrogens. 

The sizable concentrations of V and XV were unexpected and, therefore, were further explored. 

Evidence for these anions came from the upfield location of their highest field chemical shifts 

(d-2.1 and 6-1.9, respectively)l' (quartet, spacings 10.5, 10.5, and 7.6 hz for V) and the isolati 

of their quench products X and XIX. 
8 

The necessity of the vinyl group for the formation of these 

compounds was shown by the failure to metalate bicyclopropane using 3 equivalents of the butyl- 

lithium/TMEDA complex. 
11 

Carbonation of the III metalation mixture followed by work-up of the 

acidic components and esterification with diazomethane led to the isolation of Xii methyl ester 

by preparative gc. Xii was shown to be the g isomer (less than 3% as much of the z isomer was 

detected) by oxidation of the vinyl group to carboxylL followed by mild hydrolysis to the known 

E-1,2-dicarboxycyclopropane. 
13 
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Two schemes, A and B, can account for this data. Scheme A involves complexation of the vinyl 

group with butyllithium bringing the reactive centers into close proximity so that hydrogen 

abstraction leads initially to the < isomer. Even though such cyclopropyllithiums are usually 

stable, 
14 

over long periods of time (10 hours, 25", electron donating solvent) the anion might 

isomerize to the observed E compound (if this stereoisomer is the more stable). Scheme B, similar 

to the one proposed by Wittig, 
15 

involves initial formation of I which undergoes a 1,2 hydrogen 

shift giving the g isomer directly. Since the 5:2 ratio of 1:V is maintained whether the anion 

is formed at -10' or at room temperature (although the relative rate of formation changes by lOO- 

200 fold) and upon heating to 70°, either the two species must be in equilibrium or their 

stabilities and reactivities toward proton abstraction are coincidentally identical. 
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