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Bis(dimethylglyoximato) complexes of cobalt@), cobaloxime(II), under 
mild conditions initiate coupling of (Y ,u p-trihalomethylbenzenes to form 
PhCX&X2Ph (X = Cl), PhCX=CXPh (X = Cl, Br) and mixtures of halocobal- 
oxime products. Stoichiometry, product distribution, and control experiments 
suggest that coupling may result from the decomposition of a highly unstable 
haloalkylcobaloxime intermediate, Co(dmgH),(PhCX,)(S(CH,),). A general 
mechanism for the formation of this intermediate and its decomposition to the 
observed products is presented. 

Introduction 

Metal-initiated coupling reactions of organic halides provide simple and use- 
ful routes to many symmetrically substituted alkanes and alkenes. Recent 
reviews show that coupling occurs for a wide variety of metallic reagents and 
organic substrates [l]. Aside from their synthetic utility, some of these reac- 
tions are of additional interest due to the involvement of directly bonded 
metal-organic intermediates such as those proposed for certain coupling reac- 
tions of tungsten 121, vanadium [S] ; palladium and iron [ 41 complexes. 
Although cobalt--carbon bonds of varying stability are possible in a great num- 
ber of complexes, reported examples of cobalt-initiated alkyl halide coupling 
reactions include no direct evidence for organocobalt intermediates [5]. In one 
recent example [6] an organocobalt complex was produced along with coupled 
organic products; however, the intermediacy of that or other organocobalt 
complexes in the formation of the coupled organic products was not addressed. 

Bis(dimethylglyoximato) complexes of cobalt, called cobaloximes, form sta- 
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methylbenzenes. The observation of coupled products may, instead, depend on 
the initial alkylcobaloxime formed, its relative stability, and favored mecha- 
nism of decomposition. 
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