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The increasing importance of organocuprates in synthetic work3 led us to 

investigate the possibility of induction of asymmetry with these versatile 

reagents. 

Treatment of henzaldehyde (1) under the conditions mentioned previously' 

with a chiral ligandl, i.e. a complex prepared with one mole each of the alcohol, - 

ate of (-)-N-methylephedrine (2) with methyllithium and cuprous iodide, gave cr- 

methylhenzyl alcohol (*) exhibiting a specific rotation [aID +6,6 05 , i.e. the 

optical yield of this 1,2-addition reaction is 16,SR. When lithium di-n-butyl- 

copper was used compound (3b) was obtained with a much lower optical yield - 

(1,5%). Similarly, reaction of lithium dimethylcopper with heptylaldehyde (4) 

afforded 2-octanol (2) showing [al, +0,27' (i.e. 3% optical yield), 

The chiral diamine (-)-sparteine (5) is known to cause asymmetric addition 
6 

of organometallic reagents to carbonyl groups . Apparently the sparteine acts as 

a bidentate ligand which creates a chiral environment around the metal atom : 

this chirality is reflected in the stereochemistry of the addition reaction. In 

order to determine whether a similar effect might be operative in the cuprate 

conjugate 1,4-addition to u,6-unsaturated carbonyls, a methylating reaqent was 

prepared by addition of one equivalent of sparteine (5) to one equivalent of 

lithium dimethylcopper. This complex was allowed to react with 2-cyclohexenone 

(7) in ether solution at -10". The resulting 3-methylcyclohexanone (8a) was - 
devoid of measurable optical activity. The corresponding n-butyl reagent, pre- 

pared in a similar manner from n-butyllithium at -40' , gave 3-n-butylcyclohexa- 

none Cab) showing a rotation [nlD +0,12'. 

Since no precise information is available on the sparteine-cuprate complex, 

one could not rule out the possibility that the binding between these two spe- 

cies be weak. It was anticipated that a system in which the chiral ligand is 

joined to the copper atom by a metal-heteroatom bond might result in conjugate 

additions with higher degrees of asymmetry. Posner 7 has reported that cuprate 
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reagents of the class Het(R)CuLi give selective conjugate addition of alkyl 

groups. It thus seemed reasonable that the use of chiral hetero species in 

formation of the cuprate might result in stereoselective conjugate addition. 

Cervinka8 found that complexes formed between lithium aluminium hydride and a 

number of optical.ly active carbinol amines give reduction of carbonyl groups 

with a high degree of stereoselectivity4. Presumably the rigid structure of the 

compl.ex reducing agent, due to the hidentate ligand, greatly favours one of the 

two diasteraomeric transition states. Such reasoning induced us to apply this 

approach to organocuprate reagents. 

An ether solution of the alcoholate of (-)-N-methylephedrine (2) was added 

to a stirred suspension of cuprous iodide at 0' followed by an equivalent of 

methyllithium. A solution of 0,72 mole of 2-cyclohexenone (z) was then aaded 

and the reaction was allowed to proceed for two hours at O". The reaction was 

quenched with ammonium chloride and the N-methylephedrine (2) was removed by 

extraction with aqueous acid. The reaction product, 3-methylcyclohexanone (2) 

was purified by column chromatography and found to have [alD -0,29'. The abso- 

lute rotation of this compound is known to be [aID 14,4 09 , thus the optical 
purity is only of the order of 2%. 

Substitution of n-butyllithium for methyllithium gave good yields of 3-n- 

butylcyclohexanone (Bb). - The optical activity of this product seemed to depend 

upon the reaction temperature 
4 
, since 3-n-butylcyclohexanone (2) prepared at 

0' exhibited [aID -0,56' ; at ~a. -20°, [a]D -0,45', and at ~a. -30' the optical 

rotation was [aID -0,38'. Use of t-hutyllithium gave 3-t-butylcyclohexanone (8~) - 

I alD -0,12o9. use of phenyllithium gave 3-phenylcyclohexanone (g) : [aID -0,54. 
8 

h'o promising results were obtained with quinine or quinidine as chiral ligands . 

The use of monosaccharide derivatives to induce stereoselectivity in lithium 
'4 

aluminium hydride reductions of ketones , in Grignard reactions 10 and Pirch 

reduction11 prompted the used of 1,2:5,6-di-O-isopropylifline-a-D-glycofuranose 

(IGF) (z)12 as a chiral ligand in the cuprate reaction. rhen one equivalent of 

the alcoholate of IGF (2) was added to a stirred suspension of cuprous iodide 

in ether at O', followed by an equivalent of the appropriate organolithium 

reagent and 2-cyclohexenone (1) (0.72 mole), the saturated ketones, purified by 

column or preparative gas chromatography, had the followinq rotations : 3-methyl 

(8a) - : [aID -0,93' ; 3-n-butyl (k) : [aID -0,8' ; 3-phenyl (s) : [al, +0,42'. 

Thus it appears that IC-F (2) gives higher degrees of stereoselectivity in 

cuprate conjugate additions than does (-)-N-methylephedrine (2). 

Further investigation on the influence of the nature of the chiral ligand 

ri.n asymmetric cuprate reactions is currently underway. 
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