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The reaction of trans- or a-l-iodo-2-phenylcyclopropane (la,$ with methyllithium in 

ether yields phenylcyclopropane (2) and, with 100% retention of configuration, trans- or cis- -- 

1-methyl-2-phenylcyclopropane (3a,b). The reaction is quantitative, produces roughly equal -- 

amounts of 2 and 2 or3b, and is over in less than five minutes at room temperature (3a). The 

epimeric 7-iodonorcaranes behave similarly, althcugh their reaction with methyllithium is very 

much. slower (SO-70% reaction after two hours) (3b). 
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Scheme 1 illustrates plausible mechanisms for the production ofi and 2. Compound 2 is -= 

shown as arising from halogen-metal exchange followed by protonation of cyclopropyllithiumk 

upon aqueous work-up (see below). Compound _2 can arise in either of two ways: 

(a) by a one-step Wurtz coupling of the reactants, reaction [3]; 

(b) by a two-step process involving cyclopropyllithiumi, reactions [l.] and [4]. 

To account for the observed stereospecificity, reaction [3] would have to proceed with complete 

retention of configuration were mechanism (a) followed, whereas reactions [l] and [4] would have 

to proceed with the same stereochemistry, either both retention or both inversion, were mechanism 

(b) correct. Of the two possibilities for mechanism (b), the double retention mechanism is by 

far the more likely since halogen-metal exchange of bromocyclopropanes with organometallic 

reagents is known to proceed with ccmplete (or nearly complete) retention of configuration (4). 

The sequence [1],[4] (mechanism (b)) was our original choice, since reaction of& with a 
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8. Preparation of a variety of cyclopropyllithium reagents by this method invariably gives 10-20X 

of the corresponding cyclopropane, presumably by hydrogen-atom abstraction from ether by the 

intermediate cycloproyl radical (9). 

9. (a) H.M. Walborsky and M.S. Aronoff, J. Organometal. w., 2, 418 (1965); (b) H.M. Walborsky, 

F.P. Johnson, and J.B. Pierce, 2. & M. c., 90, 5222 (1968); = (c) M.J.S. Dewar and J.M. 

Harris, E., &l, 3652 (1969). 


