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Abstract: Alkenyl Grignard reagents and alkenyllithiums undergo dime&a&m or trimerlzation in the 

presence of anhydrous cerium chloride in THF. The reactions of the resulting dhnetallic compounds with 1,3- 

diphenyl-Zpropanone are desc&d. 

Previously we reported that the addition reactions of Grignard reagents to carbonyl compounds were 

significantly promoted by cerium chloride. 1 The reactions were usually carried out at 0 “C through to room 

temperature. However, alkenyl Grignard reagents immediately decomposed under these conditions, and hence 

the subsequent treatment with carbonyl compounds did not provide the corresponding addition products but 

other products. A typical example is illustrated in the following scheme. 
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We have been interested in these reactions and have investigated them using vinylmagnesium chloride, 

isopropenylmagnesium bromide, and 1,3-diphenyl-2-propanone as the probe compounds. A solution of 

vinyhnagnesium chloride (3 mmol) in THF was added to a suspension of anhydrous cerium chloride (3 mmol) 

at -78 “C. The temperature of the mixture was elevated to -20 “C, whereupon the color of the mixture tamed to 

dark brown. After 30 min, the mixture was cooled to -78 “C, and 1,3-diphenyl-2-propanone (1 mmol) was 

added. The usual workup of the mixture afforded unexpected addition products 12 and 23 in 9% and 19% 

yield, respectively.4-6 In a similar manner, isopropenyhnagnesium bromide was successively treated with 

cerium chloride and 1,3-diphenyl-2-propanone, and compound 3’ was isolated in 22% yield from the reaction 

mixture. 
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Next, the reactions ofalkenyllithiums with anhydrous c&urn ch@ride wen examined. First, vinyllithium 

was txcatcd with qerium chloride. In this case, the co@ of the mixture turned to dark brown even at -78 “C, 

and the subsequent taction with 1,3-diphcnyl-2-propanone provided dials 2 and 48 in 11% aud 21% yield, 

respectively. Under similar conditions, isopropenyllithium was converted to compounds 59 and 610 in 7% 

and 14% yield, xapcctively.~~ L 
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These results indicate that the parent alkenyl derivatives of Mg or Li are subjected to dimerization or 

trimerization in the presence of c&urn chloride to generate dimctallic compounds.~3 To our knowledge, this 

type of reaction is unprecedented, while there have ban reported many coupSng reactions of organomctallic 

compounds such as oxidative dimerizations. ~15 Me&r&tic study on this new coupling reaction is now in 

progress in our l&oratory. 
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