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tion is a potentially general method for elaborating an olefin. When the silyl ether 4 was 

treated sequentially with methyllithium and the aldehyde 7, an aldol product was isolated in 

low yield. Similarly disappointing results were obtained following treatment of the silyl 

ether 4 with the dimethyl acetal of 2-ethylhexanal under the conditions of Noyori. I2 Enolates 

generated by the 1,4-addition of dimethylcopperlithium to enones have been used in aldol reac- 

tions13 when either hexamethylphosphoric triamidell (1.2 equiv.) or zinc chloride15 (1.3 

equiv.) was added. These conditions were compared using the aldehyde 7 (Table 1). The results 

Table 1. Aldol Condensations of ,7 and 2 to give $ 

entry conditions yield 

1 -78OC to rt, 24 h no reaction 

2 -78OC to rt, HIPA, 24 h 52% 

3 -78’C, HMPA, 15 set 75% 

4 -78’C, ZnC12, 15 min 70% 

show that both sets of conditions give an aldol product in a useful yield. Since the yields 

are about equal and because hexamethylphosphoric triamide is a potential carcinogen, I6 we 

explored briefly the range of aldehydes which can undergo the aldol reaction in the presence 

of zinc chloride. The results are shown in Table 2.17 

Several features merit comment. First, the a carbon of the aldehyde can be monosubsti- 

tuted (entries 1, 4), disubstituted (entries 2,5,9), or trisubstituted (entry 3). Second, the 

electron-rich aldehyde o-anisaldehyde (entry 8) gave a good yield of aldol product. Third, 

the reaction showed good regioselectivity when an aldehyde and a (rather hindered) ketone were 

present in the same molecule (entry 9). Fourth, all of the aldol reactions gave almost exclu- 

sively a single diastereomer with the exception of entry 5 (2-ethylhexanal). 

The stereochemistry of the adduct with the aldehyde 7 was determined from a single- 

crystal X-ray diffraction study.l* The adduct was found to posess the stereochemistry indi- 

cated. Thus, it is the thrI12, CramI’ product. This stereochemistry can be explained using 

the chelate mode1.29.21P22 Only a single enolate face is accessible, thereby enforcing a 

particular conformation on the chelate chair. In this case, the angular methyl group probably 

enhances the thI~eq/eyythyo selectivity: a severe 1,3-diaxial type of interaction results 

between the angular methyl and the alkyl group attached to the aldehyde in the chelate leading 

to the erythro product. -- -- The reaction between 5 and 7 gave the same aldol product, 8, in all 

cases tried (Table l), as determined by ‘H NMH at 300 MHz. At present, we are unable to 
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solution of fused zinc chloride (175 mg, 1.28 mmol) in etherI (5 mL) was added: 2 min later, a 

solution of the aldehyde (1.95 mmol) in ether (4 mt) was quickly added. The -78OC bath was 

exchanged for a O°C bath. After 5 min, the cold reaction mixture was submitted to aqueous 

workup.26 
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