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to be disfavored relative to transition state I which leads to the E enolate. The increased 

selectivity for the formation of E enolates with LOBA as compared to LDA is demonstrated by the - 

9 
following results. 

SUBSTRATE TMS KETENE ACETAL 
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The reaction of LDA with 3-pentanone in 23 % hexamethylphosphoric triamide (HMPA)/THF 

afforded an E:Z enol ether ratio of 5:95, respectively. 
7 

Ireland assumed that this selectivity 

was kinetically determined. He proposed that in the absence of HMPA lithium is strongly coor- 

dinated to the carbonyl oxygen thus making it effectively bulkier than R leading to the 

0-R v---” 

L L 
predominance of III and therefore the E enolate. In the presence of HMPA this coordination iS 

absent and the sterically favored transition state is IV leading to the 2 enolate. 
10 The use _ 

of TMSCl as an in situ trapping agent afforded a unique probe to determine whether the stereo- 

chemical result of the reaction in the presence of HMPA is under kinetic or thermodynamic 

/\f\ l LOBA 

0 

internal quench THF 98 : 2 

internal quench 
(8 equiv TMSCl) 

HMPA:THF 37 : 63 

internal quench 
(17 equiv TMSCl) 

two step procedure 

HMPA:THF 46 : 54 

HMPA:THF 18 : 82 
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The results shown in the table above clearly indicate that the selectivity in the 

presence of HMPA is the result of equilibration to the more thermodynamically stable Z isomer. - 

In situ trapping results in greater amounts of E isomer as compared to that obtained with the - 

two step procedure. Greater concentrations of trapping reagent increase the amount of E isomer. - 

General in situ trapping procedure: Into a dry 25 ml. flask under N2 was placed the 
lithium dialkylamide (1.1 mmol) in 2 ml. of THF at -78'. A solution of TMSCl (5-10 mmol) in 
2 ml. of THF at -78' was added followed by dropwise addition of the substrate (1.0 mm011 in 
2 ml. of THF. After 1 minute 2 ml. of dry triethylamine was added followed by quenching with 
saturated aqueous sodium bicarbonate solution. The product was extracted into petroleum ether 
and the ether extracts were washed first with water and then with O.lNcitric acid. Drying 
over sodium sulfate and concentration gave the silyl enol ethersl3 
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