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Abstract : High percentagesof asymmetric induction are obtained during reduction of pyruvate 

and phenylglyoxylate esters of chromium complexed carbinol &: 75% with NaBH4 and 85% to 90% 
with L-selectride. 

We recently reported (1) that the chromium complexed carbinol la can impart excep- 
tionally high leve1 of diastereoface selection during Prelog-type synthzis. 
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We,now, want to report reduction of c(-ketoesters using the same alcohol la as chi- - 
ral auxiliary, according to the following equation : 
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Different reducing agents have been examined, ‘cable 1. The diastereomer ratios have 
been determined on crude products by 1~ NMR (~OOMHZ, Bruker WP 200 SY) and two examples are 
given on figure 1. 

No general trend could yet be established, and the role of the cation is not clear. 
The high percentage of asymmetric induction (75%) obtained with NaBH4 in the case of 

phenylglyoxylate ester 2b is interesting and unusual compared with the litterature results 
(3), but apparently temperature in this case has little effect on the asymmetric induction, 
which thus could not be improved. 

The very peor asymmetric induction (8%) obtained with NaBH4 in the case of pyruvate ester 
2a must be noticed as recent litterature results (4.5) were somehow better : 33% in the case 
õf (-)-8-phenylmenthylpyruvate (4) and 39% to 42% in the case of amide 4 (5). 
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However it has been found that L-selectride (6) leads to very high percentage of asymme- 
tric induction, 85% to 90%,with both pyruvate ester 2 and phenylglyoxylate ester 2. Surpri- 
singly, potassium tri-isopropoxyborohydride (4) leads to a quite lower percentage of asymmetric 
induction with (-)-8-phenylmenthylphenylglyoxylate (50%) than with (-)-8_phenylmenthylpyruva- 
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te (90%). 

As the most interesting result is the 75% of asymmetric induction obtained in the case 
of phenylglyoxylate ester 2b with readily available and less expensive NaBH4 , we are loo- 
king for chromium complexedcarbinols 1 bearing different Rl and R2 groups in arder to impro- 
ve the percentage of asymmetric induction. 85% dR.has already been obtained with carbinol 
0 (Rl=Me, R2=iPr ). 

Table 1: Reductions) of o(-ketoesters 2a and 2b . - - 

ketoester 

2a 
R=?H 

3 

2b - 

R=Ph 

Yield 
reagent % 

LiBH4/EtOH 80 
NaBH4/EtOH 70 
KBH4/EtOH 78 
LiB(CH(CH3)C2H5$H/Et20 75 

LiBH4/EtOH 75 
NaBH4/EtOH 85 
I, II 70 
II R 65 
NaBH4/THF 70 
KBH4/EtOH 85 
B2H6/THF 90 

LiB(CH(CH3)C2H5)3H/Et20 90 
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diastereo 
mer ratio 

d-e. 
% 

44f56 12 
46/54 8 
32168 36 
8/92 84 

43157 14 
85/15 70 
88/12 76 
82/18 64 
89/11 78 
58/42 16 
58/42 16 
95/5 90 

*A solution of complexed,+ketoester (0.3g, 0.7 10W3mol,in 3ml of EtOHI is added 
dropwise to a stired solution of NaBH4 lO.O53g, 1.4 10-3mol in 1Oml of WOHI at -70'. !l%e 
mixture is maintained at -70° over a period of 3Omn,then poured into 5Oml of water:After 
extraction with ether the organic layer is dried on sodium sulfate. Evaporation of the 
solvent give the crude comptexed ti-hydroxyester. 

Fgure 1 
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