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Abstract: Enantioselectivity of deprotonation reaction of 4-tert-butylcyclohexanone (2) by a 
monodentate chiral lithium amide ((R,R)-I) in THF is strongly influenced by the presence of lithium 
halides. Aggregation states of this chiral lithium amide in THF-d8 in the absence and in the presence of 
lithium halides were studied by 6Li and 15N NMR. It is concluded that the mixed dimer (D) is the 
species to give the high enantioselectivity of the reaction. Copyright © 1996 Elsevier Science Ltd 

Kinetic deprotonation of prochiral cyclic ketones by chiral lithium amides has become one of the useful 

methods for asymmetric synthesis. 1 It has been shown that a monodentate chiral lithium amide ((R,R)-I) lb 

can convert prochiral 4-substituted cyclohexanones into the corresponding enantiomerically enriched silyl enol 

ethers by one of two procedures: the lithium amide and TMSC1 are premixed prior to the addition of the ketone 

(internal quench method), 2 or the lithium amide is allowed to react with the ketone before TMSCI is introduced 

(external quench method). The internal quench method, in general, gives higher enantioselectivity than the 

external quench method. Recently, it has been reported that the improvement in enantiomeric excess (ee) under 

external quench conditions can be achieved in this asymmetric deprotonation reaction by the inclusion of LiC1 in 

the reaction mixture. 3 Therefore, the higher enantioselection in the internal quench method, compared to the 

external quench method, could be due to LiCl, formed as the silyl enol ether formation proceeds. 4 This LiCl 

effect has been assumed to involve conversion of a poorly selective aggregate into a much more selective mixed 

aggregate. Herein we describe the elucidation of the solution structures of the chiral lithium amide by 6Li, 15N 

NMR using the 6Li-t5N double labeling method, along with new results obtained for asymmetric deprotonation 

reactions in relation to lithium halide effects. 5 

Our initial study was to investigate TMSX (X: halide) effects on the enantioselectivity in internal quench 

method. Interestingly, it is shown that the ee of the product 6 is highly dependent on TMSX employed as 

shown in Scheme 1. 

S c h e m e  1 

Ph Ph 
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ki 
(R,R)-I (1.2 eq.) X = Cl: 90*/. ee (71% yield) 

" X = Br: 65% e e  (86% yield) 
TMSX X = I: 31% e e  (97% yield) 

in THF, -78 "C 
2 (internal quench method) (S)-3 

It is conceivable that lithium halides (LiX), generated as the silylation proceeds, affect enantioselectivity 

of the reaction. We therefore examined the deprotonation reaction of 2 by (R,R)-I in THF in the absence and 
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Figure 1. NMR spectra of [6Li,15N]-(S,S)-I (0.05M in THF-ds at -115 *C). a) Without lithium 
salt; b) With LiCI (0.5 eq.); c) With LiCI (1.0 eq.); d) With LiCI (3.0 eq.). 
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Figure 2. NMR spectra of [6Li,15N]-(S,S)-I (0.05M in THF-ds at -115 °C). a) With LiBr (1.0 
eq.); b) With LiBr (3.0 eq.); c) With Lil (3.0 eq.). 
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consequently, the contribution of  dimer (B) to the reaction might not be small, especially at -114 *C. Thus, 

evaluating the equilibrium rate among aggregated species, the difference in enantioselectivity of the reactions 

discussed above seems to be rationalized. 

We have disclosed solution structures of the monodentate chiral lithium amide in relation to lithium halide 

effects on enantioselectivity. By elucidation of the reaction species, it should be possible to gain further insight 

into the reaction mechanism. 11 
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