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The reaction of methyllithium with 2-chlorobicyclo[2.2.1]heptene (j,) has been reported to 

produce P-methylbicyclo[2.2.l]heptene (x) in 73% yield.2 This appeared to be a unique example 

of a substitution of a vinylic chloride by an alkyl group through reaction with an organo- 

lithium reagent. Whereas, alkyllithium reagents were not noted for such substitution reac- 

tions, the replacement of vinylic halides through reaction with aryllithium had ample prec- 

edent.3'" This substitution of halide by aryl was established to proceed via dehydrohalo- 

genation of the vinylic halide to an alkyne and subsequent addition of the aryllithium to the 

acetylenic linkage.3 In view of this background, we deemed it of interest to determine 

whether bicyclo[2.2.1]heptyne (2) was an intermediate in the conversion of 1 into &. We now 

wish to report the results of this mechanistic study. 

If the reaction of 2-chlorobicyclo[2.2.l]heptene (I) with methyllithium proceeded via 2, 

the first part of the process would involve removal of the vinylic proton followed by loss of 

chloride. Addition of methyllithiumto 2 should then produce 1, which on hydrolysis should 
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yield 2. The simplest test of this process would be a work-up with deuterium oxide which 

would be expected to give 2-methyl-3-deuteriobicyclo[2.2.1]heptene. When J, was stirred with 

five equivalents of ethereal methyllithium for 8 days, followed by the addition of deuterium 

oxide, no deuterium incorporation was observed. Since it could be argued that inadvertent 

hydrolysis of 1 had occurred during the course of this relatively slow reaction, we prepared 

2-chloro-3-deuteriobicyclo[2.2.l]heptene (2) .5 Treatment of 2 with methyllithium as described 
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above, followed by aqueous work-up, resulted in no loss of deuterium in the product. Within 

experimental error & was labelled to the same extent as 2, which ruled out the intermediacy of 

2 (and of any other symmetrical intermediate). On the basis of the results discussed thus far, 

it could be suggested that methyllithium added to 2 to produce 2, which on a-elimination gave 

,Q. In principle, 0 could serve as a precursor of either & (by methyl migration) or of @ 

(by deuterium migration). On the basis of the established preference for hydrogen migration 

over methyl migration,6 it would appear that the mechanism described would lead primarily to 

&. Unfortunately, the labelling experiment carried out with 2 dws not permit a distinction 

to be made between & and &. 

In order to determine whether inversion or retention of configuration had occurred in the 

reaction of 2 with methyllithium, we prepared (+)-(lS)-2-chlorobicyclo[2.2.l)heptene [m], 

cd;” + 1.3 + 0.1' (c 9.72, CHCls) according to the method of McDonald and Steppel.7 Treat- 

ment of w! under the standard conditions described above gave 2-methylbicyclo[2.2.1]- 

heptene [J,+&?], [a];' + 2.0 f 0.1' (C 10.2, CHCls). In order to determine the absolute 
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Correspondence concerning this work should be addressed to P. G. Gassman at the 
University of Minnesota. 
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The exact nature of this "coupling" reaction cannot be elucidated on the basis of the 
data currently available. 


