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Abstract: By an appropriate choice of cation, three of the four possible 
aldols from the reactions of the chiral a-silyloxy ketone 1 with alde- 
hydes may be obtained. The Z lithium enolate provides 6, the Z boron 
enolate gives 7, and the E magnesium enolate affords 8. 

Some time ago we reported the preparation and a study of the aldol reac- 

tions of the chiral a-silyloxy ketone 1.3 Compound 1 was found to show modest 

diastereofacial selectivity in the reactions of its lithium enolate with pro- 

chiral aldehydes and high diastereofacial selectivity, with mutual kinetic 

resolution, in its reactions with several chiral aldehydes.3-5 Masamune and 

coworkers have carried out independent investigations of double asymmetric 

induction in the aldol reaction, 6 introduced the related ketone 2, demonstrated 

that its dialkylboron enolates show excellent diastereofacial selectivity,7 and 

employed the enantiomerically-homogeneous form of 2, prepared in three simple 

steps from mandelic acid, in an elegant total synthesis of C-deoxyerythron- 
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In this Letter, we report the results of a study of the effect of cation on the 

stereochemistry of the aldol reactions of 1. 

The lithium enolate of 1 was prepared by addition of the ketone to a 

solution of lithium diisopropylamide in tetrahydrofuran (THF) at -78 OC. Addi- 

tion of trimethylsilyl chloride (TMSCl) and workup in the conventional manner 
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provided a 96:4 mixture of X and E enolsilanes 3 and 4 (eq 1). 
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Treatment of 1 with bromomagnesium isopropylcyclohexylamide in THF at -30 oc, 

followed by silylation with TMSCl gave the 1 and & enolsilanes in a ratio of 

9:91 (eq l).l" The di-n-butylboron enolate of 1, presumably I, was prepared by 

reaction of the ketone with di-n-butylboron triflate and diethylisopropylamine 

in methylene chloride." 

Aldol reactions of the lithium and boron enolates of 1 were carried out by 

literature procedures.4R7 The magnesium enolate reactions were carried out in 

THF (0.3 I enolate, 0.33 fi aldehyde) at -78 oC for 20 min; reaction was quenched 

by the addition of aqueous sodium bicarbonate at -78 OC. The aldehydes employed 

were isobutyraldehyde (5a) and benzaldehyde (Sb). The four diastereomeric 

aldols that may be produced from1 and an aldehyde are shown in eq 2. Results 
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of the investigation are summarized in Table 1. Stereostructures of the four 

aldols in the benzaldehyde series (6b-9b) were determined in the following 

manner. The structure of 6b, the major isomer obtained in the lithium enolate 

reactions has been assigned previously.4 On the basis of Masamune's work with 

the related ketone 2,' we have assigned the major isomer obtained in the boron 
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Table 1 
Stereochemistry of Reaction of Ketone 1 with Aldehydes (Eq 2) 

______________________~___~~~~~~~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Config. Product Composition Yield, 
Enolate Z:E Aldehyde 6 7 8 9 % 
_____________-____________~~~_~~~~___~~__-~~~~~~~~~~~~~~~~~~~~~--- 

Lithium 96:4 5a 88 12 0 0 70 
Lithium 96:4 5b 84 16 0 0 75 
Magnesium 9:91 5a 11 11 64 14 72 
Magnesium 9:91 5b 10 10 70 10 70 
Boron a 5a 10 90 0 0 70 
Boron a 5b 7 93 0 0 70 
___________________________~____~____________________~~____~~___~~ 

(a) The enolborinate geometry was not determined, but is presumed 
to be largely I on the basis of prior work (ref 7, 10). 

enolate reaction structure 7. The major isomer obtained in the magnesium eno- 

late reaction was determined to have structure 8b by single crystal x-ray anal- 

ysis of the corresponding dihydroxy ketone, mp 85-86 OC. 

It is interesting that three of the four possible aldols can be selected as 

the major product of the reaction of 1 by a simple choice of cation. As has 

previously been pointed out,12 the stereochemistry observed in the aldol reac- 

tions of l-lithium enolate may be explained by invoking the chelated enolate, 

which reacts on its less hindered u face (Figure la) , while that seen in the 

aldol reactions of l-boron enolate seem to result from reaction on the unche- 

lated boron enolate, which reacts preferentially on its ti face (Figure lb). 

(b) 

Figure 1: (a) Approach of an aldehyde to there face of the chelated Z lithium 
enolate of ketone 1. (b) Approach of an aldehyde to the si face of the unche- 
1atedH boron enolate of ketone 1. (c) Approach of an aldehyde to the si face 
of the unchelated E magnesium enolate of ketone 1. 

The magnesium enolate of 1 is "boron-like" in its diastereofacial prefer- 

ence; reaction occurs on its si face. However, since the major enolate has the 

E configuration, the predominant product is 8, rather than 7. Thus, the magne- 

sium mUSt not be chelated by the trimethylsilyloxy group during the aldol pro- 

cess (Figure 1~). 
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