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We recently reported a new reagent having the stoichiometry MesCuLi, which 

reacts with cyclohexanones to produce high yields of axial alcohols. 1,3 For 

example: 

tBu 

Me3CuLi2 

Et20 -700 

3 94% of Product 

(91% yield) 

97% of Product 

(96% yield) 

Since this reagent is one of the most highly stereospecific organometallic 

methylating agents known4 and differs in reactivity from the related dialkylcuprates,5 

we have extended our studies in this area. Our results on the reactions of dilithium 

trimethylcuprate with unsaturated carbonyl compounds and on the addition of other 

trialkylcuprates to cyclohexanones are reported here. 

To evaluate the generality of our recently described synthesis of axial cyclo- 

hexanols, we have examined the reaction of other trialkylcuprates with 4-te.rt.-butyl- 

cyclohexanone. The reagents were prepared and utilized as described previously1 by 

adding three equivalents of alkyllithium6 to one equivalent of cuprous iodiN.le in ether 

at -4O", and were then reacted with 0.7 equivalents of ketone at -78". 
7 
The results 

of this study and a comparison study with alkyllithium reagents are outliner1 below: 
8 
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RM = n-BuLi(5") 73% 27% [93% conv.) 

= n-BuLi (-78") 86% 14% (98% conv.) 

= (n-Bu)sCuLiz(-78") 97% 3% (>99% conv.) 

RM = s-BuLi(5') 76% 24% (72% conv.) 

= s-BuLi(-78') 83% 17% (74% conv.) 

= (s-Bu)sCuLi2(-78°) 90% 10% (78% conv.) 

In line with our results with Me$uLiz, high yields of axial cyclohexanols 

were obtained. Thus RaCuLi, seems superior to the corresponding alkyllithium reagents 

both from the standpoints of stereochemical control and starting ketone conversion. 
9 

We have been unable, however, to extend this approach to the stereoselective intro- 

duction of a vinyl substituent. We observed approximately 55% equatorial! addition 

to 4-tert.-butylcyclohexanone at So, at -78', and at -78" in the presence of Cu(1). 
10 

These results could reflect either an unfavorable dialkyl-trialkylcuprate equilibrium 

or formation of a relatively unreactive trivinylcuprate. 

One possible disadvantage of these reagents is the requirement of at least three 

equivalents of alkyllithium per equivalent of starting ketone. This requirement can 

in principle be circumvented either by substituting nontransferable ligands for two 

equivalents of alkyllithiumUor by utilizing a process catalytic in RsCuLip. 
12 

We 

have found that the catalytic approach is a viable alternative to the stoichiometric 

trialkylcuprate procedure and gives only slightly inferior stereochemical control. 

Thus, when 4-cert.-butylcyclohexanone was mixed with 0.25 equivalents of MepCuLi 

in ether at -78" and then 1.25 equivalents of methyllithium was slowly added, an 

epimeric mixture of methyl carbinols was obtained which contained 90-91% of the axial 

alcohol. 

We have also examined the reaction of these reagents with a,B-enones,. It was 

found that -60a solutions of both Me2CuLizJ and MegCuLig deliver methyl exclusively 

via the 1,4 mode to 2-cyclohexenone and isophorone to give comparable yields (85-90%) 

of B-substituted cyclohexanones. Likewise, 2-octenal gives an 81% yield of 
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3-methyloctanal with MesCuLia. In view of these results, it seems likely that the 

success of the conjugate addition reaction of dialkylcuprates with a,&enones may 

in part be due to the insensitivity of the reaction to inadvertent addition of 

excess alkyllithium. Competition experiments show that, like the related dialkyl- 

cuprates, MesCuLip adds preferentially to ct,S-enones in the presence of saturated 

ketones. Thus when 0.25 equivalents of MesCuLia was added dropwise to a 1:l mix- 

ture of 2-cyclohexenone and cyclohexanone at -78" and the reaction was quenched 

with cold methanol, 3-methylcyclohexanone and l-methylcyclohexanol were isolated 

in the ratio of 15:l. The ratio of methylated to unmethylated material in the 

product indicates that each equivalent of MesCuLie transfers two equivalents of 

methyl to the starting carbonyl compounds. 

We are continuing our studies of these interesting new reagents. 
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