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The complexes [Co (CsMe,Et)LMe,] (I, L = C, H4; II, L = C,H,; III, L = 
Ph,P) are reported, which undergo reactions with olefins. Following olefin 
exchange, I and II react with C2 H3 R giving [Co ( Cs Me, Et) (Ca H3 R)*] , CH4 and 
CH, CMeR (R = H or Me). The strong stereochemical specificity, together with 
deuteration experiments and ‘H NMR spectrum of the reaction mixture all 
point to a simple olefin insertion reaction mechanism. Variable temperature ‘H 
NMR shows olefin rotation in I. 

Olefin insertion into metal-alkyl bonds has long been postulated as the 
crucial stage in Ziegler--Natta catalysis [ 11. However, most isolated transition 
metal alkyl olefm complexes are perfectly stable 121 and there is to date only 
one example where such complexes perform this reaction [ 31. Consequently, 
alternative mechanisms for Ziegler--Natta catalysis were proposed involving 
cy-elimination and the formation of metallocyclobutane intermediates [4]. 

This preliminary communication reports the complexes [Co ( C5 Me, Et)LMe,] , 
(I, L = C,H,; II, L = C,H,; III, L = Ph,P), and their reactions with olefins and 
phosphines. 

The complexes, I and II were prepared by reaction of [Co, (C, Me,Et), Cl,] 
[5] with 2 mol methyllithium and excess olefin in ether at -78°C. They were 
purified by elutionfrom a column of Kieselgel60 at -70°C with ether (see 
Scheme 2). Complex III was prepared analogously from [Co (C,Me,Et) (Ph,P)- 
Cl,- toluene] [5] and purified by column chromatography at 10°C. The com- 
plexes I-III are all air sensiiive and I and II arc unstable above -25”C, although 
excess olefin appears to stab&e them at higher temperatures. 

The formulation of I and II is supported by quantitative studies of their 
reactions in solution. Thus, reaction with PhBP g&s -1 mol III (by Co analysis 
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