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Abstract: Protonation of bicyclobutane bridged enolate anion 2, formed from ketone 1 and lithium 
(S,S)-cX,a' -dimethyldibenzylamide, has yielded optically active ketone 1 (e.e. 48%). 

Syntheses and properties of functionalized 2,4-ethano bridged bicyclobutanes have been pub- 

lished in recent years' and reports concerning carbenes2, radicals3 and cations4 generated on a po- 

sition c( to the bicyclobutane have appeared. In this preliminary publication we wish to report the 

formation of anion 2 from racemic ketone 1 using a chiral lithium amide, and the subsequent - _ 

enantioselective quenching of 2 to regenerate 1 with an enantiomeric excess of 48%. _ _ 

Anion formation of ketone 1 proved to be difficult because treating an ethereal solution of - 

1 with a - 

ammonium 

due to a 

solution of NaOD/D20 (40%) in the presence of a catalytic amount of tetra (n-butyl) 

hydrogen sulfate5 did not lead to hydrogen-deuterium exchange (20°C, 8 hrs). This may be 

number of factors, such as steric hindrance or increased strain energy. However, treatment 
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of ketone 1 with a sixfold excess of lithium diisopropyl amide 

-7O'C and quenching with D20 afforded mixtures of i and l_D in 

(LDA) in THF at temperatures below 

ratios depending on the reaction 

temperature6 (Table) (yield ~70%). Reaction of anion 1 with methyl iodide yielded the permethylated 

ketone z7 (yield 82%). 

Inspired by a recent finding8 of enantioselective protonation we have attempted to prepare 

optically active ketone 1 by protonating anion 2 with chiral proton donors such as R(-)-mandelic - 

acid, (-)-ephedrine and (-)-menthol, but no optical activity was observed in the product'. However, 

the use of a chiral amide 
8,lO , viz. lithium (S,S)-u,a'-dimethyldibenzylamide 

11 
, for generating 

Table. Formation (I_ + LDA) and quenching (020) of anion 2. - 

Temp. ('C) Reaction time (hr) Product ratioa l-D/l -- 

-100 2 0.9 : 1.0 

- 90 1 1.0 : 1.0 

- 85 3 1.5 : 1.0 

- 85 1 1.4 : 1.0 

- 75 3 2.9 : 1.0 

- 75 2 2.9 : 1.0 

a) according to IH-NMR spectroscopic measurements. 

Figure. 
1 
H NMR spectra: A: racemic ketone 1; B: racemic ketone 1 with Eu(dcm)3; C: Optically 

active ketone 1 ([a]?=-73.6') with Eu(dcm)3. 
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20 
anion 2, followed by the reaction with H20 led to optically active ketone 1, [a], = -73.6' (c = 

2.1, ethanol)12. By using the chiral shift reagent Eu(dcm)313 it was found that the asynmnetric 

induction had occurred with an e.e. of 48% l4 (See 'H-NMR spectra in Figure). 

It is likely that the intermolecular transfer of chirality is due to a multi 
15 

coordination 

of the lithium atom involving diastereomeric complexes of type 4 and 5. Because of the inter- - - 

ference of two methyl groups in 5 during rotation around the N-Li bond the former complex (4) is 

slightly favored. An equilibrium between both complexes is shifted to 4 and by consequence - 

protonation yields an excess of one of the enantiomers. We are at present actively engaged in 

extending this principle of asymmetric induction to other substrates as well as to other reactions 

involving carbanions. 

H 

H,C= 
CsH5 
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