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Summary: Conjugated esters were instuntuneously hydrodimerizad at room temperature by use of the reduction 
system, SmIz-THF-HMPA, in the presence of proton sources. A perfect stereoselection was realized in the 
reaction ofN,N-dibenzyl crotonurnide. 

In a previous paper, we reported that the SmIT-promoted reductive coupling of aldehydes and ketones with 

a&unsaturated esters proceeded very smoothly especially when HMPA was used as co-solvent.’ Now we 

found that when carbonyl compounds were not present conjugated esters readily underwent hydrodimerization 

under similar conditions.‘” (IQ. 1) 
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A variety of a&unsaturated esters instantaneously hydrodimerized at their o-position in either inter- 

molecular or intramolecular fashion as exemplified in Table 1. The conjugated dienoic ester also dimerized at the 

y-position with the migration of the remaining double bonds. The reaction of an a&unsaturated alkynic acid 

ester allowed an easy access to the 3,4-unsaturated adipic acid derivative (entry 8). 

Some limitation was found in the reaction of substrates with sterically crowded environment at the fl- 

position such as methyl 3-tert-butylacrylate or methyl 3,3dimethylacrylate, in which simple reduction of the 

double bonds dominated over C-C bond formation. In addition, the method could not be applied to macro- 

cyclization.~ 

Very interestingly, the reaction of N,N-dibenzyl crotonamide produced the corresponding dl-3,4-dimethyl- 

adipiamide as a single stereoisomer.’ (Eq. 2) Although the precise mechanism of the reaction is not clear,’ the 

stereochemistry must be controlled on the coordination sphere of samarium. 
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The mildness, convenience, rapidity, and in some cases, high degree of stereoselection make the present 

method useful though other methods utilizing metal amalgam or electrolytic process arc also avaiiab1e.89 
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Table 1. Smlp-Promoted Reductive Dimerization of Conjugated Estersa) 

Entry Conjugated ester Time Product %Yieldb) (ratio)@ 
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a) A Sm12-THF solution (0.1 mol dmm3, 3 ml) was added to a mixture of conjugated ester (0.15 mmol), MeOH, EtOH, 

or t-BuOH (0.15 mmol), and HMPA (0.3 ml) in THF (0.3 ml) at room temperature under nitrcgen. b) Isolated yield. 

c) Determined by ‘Ii NMR (400 MHz) analysis. d) A mixture of diastereomers. the exact ratio of which was not 

determined. e) N,N-Dimethylacetamide was used in place of HMPA. 9 A single isomer, whose stereoconfiguration 

is tentatively assigned: ‘H NMR (CD&) n=1.77 (s, 6H), 3.12 (s, 4H), and 3.70 (s, 6H) ppm; 13C NMR K=19.3, 39.8, 

51.7, 125.6, and 172.0 ppm. 
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