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Summary:Asymmetric reduction of a-ketoester with a chiral dihydronicotinamide was significantly 

affected by chiral aromatic additives, capable of exerting an attractive interaction with di- 

hydropyridine ring, which was further consolidated through the chelation of hydroxyl groups 

with magnesium. 

In spite of the extensive works on biomimetic reactions of NAD(P)H-depen- 

dent dehydrogenases, 1) stereochemical problem remains as yet open. Some atten- 

tion has, however, been directed to this aspect from the viewpoint of asymmetric 

NAD(P)H model reactions. 2) 

In a concurrent paper, 3) we have discussed in detail the important partici- 

pation of the oxidised NAD species 4) in the stereochemical course of the magne- 

sium perchlorate-mediated asymmetric reduction of a-ketoester with special em- 

phasis on the hydroxyl functions in the chiral model compound. 

We wish, at this time, to present additional evidence for the deduction 3) : 

present experimental findings show that an interaction between the reduced di- 

hydropyridine- and the oxidised pyridine-derivatives furnishes new chiral envi- 

ronment, potential for induction of chirality in the reduction product, and that 

hydroxyl groups in the present model systems are significantly conducive to the 

interaction. 
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Table. Stereochemical Results of Asymmetric NAD(P)H Model Reaction 

Under the Effect of Additional Chiral Substances 
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aAll supplementary compounds used showed wholly satisfactory purities on ele- 

mentary analyses, pmr and ir spectra. b Based on the reported maximum rota- 

tion of (S)-(+)-, (R)-(-)-ethyl mandelate, + 126.2' in chloroform. 5) c Prepared 

from optically active amine, 

dioxane, 

(4S, 5S)-(+)-5-amino-2,2-dimethyl-4;phenyl-l,3- 

generously supplied from Boehringer GmbH Mannheim Co. Prepared 

from L-phenyl alanine. ePrepared from optically active a-methyl benzylamine, 

[a]D-39.40, in 98.2 % optical purity. 
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(l'-phenyl-propane-l' 

pants to form the transition state complex. 

Results obtained in runs 4, 6 and 10, where available hydroxyl functions 
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are missing in the 1,4_dihydropyridine, are along this line and suggest an 

insufficient and therefore less specific blockage of dihydropyridine face by 

the supplementary X. In accord with expectation, inferior enantiomeric enrich- 

ment was found for runs 13 8) - 16 with the additives lacking polar functions 

and therefore poor at coordination with magnesium. 

It may be safely concluded that hyaroxyl groups in the present system play 

an important role in discrimination between enantiotopic faces of the prochiral 

substrate carbonyl by one of the two diastereotopic hydrogens at C-4 of di- 

hydropyridine ring, and this constitutes another example in which electrostatic 

factors are very important for higher asymmetric yields to be attained. 
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The preparation of this compound is described elsewhere. 3) 

0.5 molar amount of magnesium perchlorate was used according to the optimization in the pre- 

ceding work. 3) 

The observed asymmetric induction may possibly be attributed to a conceivable competitive 

side path which involves an initial formation of a chiral reductant resulting from the re- 

duction of the added nicotinium salt by achiral n-propyldihydronicotinamide used, 4b*c) fol- 

lowed by the reduction of substrate carbonyl with the intermediate chiral NAD(P)H model to 

give the end product carbinol. Should the rate of the side path be faster than that of the 

reduction of substrate by achiral n-propyldihydronicotinamide in association with the added 

nicotinium salt, the same extent of e.e.(9.9 X) as reported by Ohnishi 9) in the aame reac- 

tion could necessarily be expected for the present system as well. This was actually not 

the case, so that such a side path, if any, is negligible in run 4 as well as run 13. 

Y.Ohnishi, T.Numakunai, T.Kimura, and A.Ohno, Tetrahedron Letts., 2699 (1976). 

(Received in Japan 12 Janqry 1979) 


