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Lithium diorganocuprates are now widely used in conjugate additions to a,a-unsaturated car- 

bony1 compounds' and in coupling reactions with alkyl halides2, allyli~acetates~, and other 

compounds possessing good leaving groups. Here we report a new reaction of lithium dialkyl- 

cuprates which is formally related to both the conjugate addition and coupling reactions. 

Lithium dialkylcurpates react with the enol acetates of t+dicarbonyl compounds to give the cor- 

responding substituted a,b-unsaturated carbonyl compounds in moderate to excellent yields. In 
AcO D 

&CH2CH3 02cuLi tiOM2CH3 

the case of the enol acetates of B-diketones, reaction with one equivalent of cuprate gives the 

a,B-unsaturated ketone while reaction with two equivalents of cuprate gives the saturated di- 

alkylated ketone. 4 The ready availability of the 6-diketones and B-keto esters from which the 

required enol acetates are prepared enhances the synthetic potential of these new reactions. 

The reactions of lithium dialkylcuprates with several 6-acetoxy a,&unsaturated ketones, 

esters and lactones are summarized in Table I. 

The experimental procedure is illustrated for the reaction of ethyl (ZJ-3-acetoxy-2- 

butenoate with lithium dimethylcuprate to give ethyl 3-methyl-2-butenoate. Ethyl (L)-3-acetoxy- 

2-butenoate (10.0 g, 58 mmol) was added to (CH3)2CuLi2 (70 am101 in 270 ml ether) at -78". 

The reaction mixture was quenched at -20" by the successive addition of 50 ml 3 l HCl in ether 

and of 100 ml water. The ether layer was separated, dried (MgS04), and distilled to give 

ethyl 3-methyl-2-butenoate (7.04 g, 95%) which was shown to be 97% pure by gas chromatography. 
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Table I. Reaction of Lithium Dimethylcuprate with 8-Acetoxy 9,Wnsaturated Carbonyl Compounds 

Substratea (CH3)2CuLi Products" 

(equiv) (I Yield) b 

AcO 0 

1.1 /GOCH~CH~ (91)c 

AcO 0 

(4 

(b) 

(cl 

AcO 0 

1.1 

1.0 

2.7 

1.0 

1.0 

w/e,,,, 7U (2) 

ti (2) ti (81) 

0 

b (91) 

+ 

(99) 

Satisfactory infrared, nuclear magnetic resonance, and high resolution mass spectral data 
were obtained for all compounds using chromatographically homogeneous samples. 

Yield determined by gas chromatography. 

Yield of isolated product. 
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To achieve the monoalkylatfon of the enol acetates of e-dfketones, slow inverse addition of 

lithium dfalkylcuprate to a rapidly stirred -78' ether solution of the enol acetate was employed. 

The stereochemistry of the coupling reaction was determined by investigating the reactions 

of (CH3CH2)2CuLf with methyl (I)-3-acetoxy-2-butenoate 1 and of (CH3)2CuLf with methyl (ZJ-3- 

acetoxy-2-pentenoate 2. The differences in the ratio of methyl (ZJ-, 3, and (E)-J-methyl-e- 

pentenoate, 4, obtained in the two reactions (Table II) indicate a stereoselective replacement of 

acetoxy by alkyl with retention of configuration. The partial loss of stereochemistry observed 

fn these reactions can be explained by the intervention of an intermediate such as 5 (X = alkyl 

or copper) which can undergo expulsion of acetate at a rate competftive with rotation about the 

C2-C3 bond. 

Table II. Stereochemistry of Reaction of R2CuLi with s-Acetoxy a,6-Unsaturated Esters. 

Substrate Cuprate 

=OCH3 (1) 

~,,;"~c,,3 ; tfedld 

(CH3CH2)2CuLi 
3 !! 

1:l 52 

AcO 0 

CCE3 (2_) (CH3)2CuLi 1:10.8 92 

The reaction of (CH3CH2)2CuLi with j gave a 19% yield of methyl (E)-2-butenoate in 

addition to the normal products 3 and 4.5 _ _ When the reaction mixture was quenched with DC1 in 

ether, methyl (I)-2-butenoate-3-i, (88% cl,, by mass spectromtry) was formed. This deutera- 

tion experiment implicates an organometallfc species such as $ which could possfbfly be 

formed by displacement of acetate by copper. The ability of the copper atom of lfthium 



2074 

dialkylcuprates to act as a nucleophile has been suggested previously.2b*6 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
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