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An optical yield of the dipeptide obtained in the title 

reaction is affected by a chiral amino acid moiety in the substrate. 

Asymmetric hydrogenation of a-acylaminocinnamic acids has been successfully 

carried out with a rhodium complex of various chiral phosphines to give a-acyl-

amino acids with a high optical yield. However, little is reported on application 

of the asymmetric hydrogenation to the a-N-acylaminocinnamoyl derivative of a 

chiral amino acid. The reaction gives a dipeptide as shown in the scheme 1. We 

have studied the effect of the amino acid on an optical yield of the dipeptide in 

the reaction and found that the chiral amino acid moiety in the substrate affects 

the optical yield significantly depending on its structure and configuration.

a-N-Acetylaminocinnamoylalanine, its ethyl ester, and a-N-acetylamino-

cinnamoylvaline were hydrogenated respectively with either the neutral rhodium 

complex of (-)-Diop (I)1) or the cationic complex of (lS,2S)-l,2-bis(diphenyl-

phosphinamino)cyclohexane (II).2) The optical yield and the conversion of the 

resulting dipeptide were determined by NMR.3) The results are shown in Table 1 

with those of a-N-acetylaminocinnamamide (III) as a comparison. As shown there, 

the optical yields and the conversion rates are affected by the structure and 

configuration of the amino acid moiety. 

In the case of the complex I, the optical yield of the hydrogenation of the 

substrate containing alanine is higher than that of the hydrogenation of E 

regardless of the configuration of alanine. On the other hand, in the hydro-

genation of a-N-acetylaminocinnamoylvaline, the optical yield is affected 

remarkably by the configuration of valine. This difference between alanine and 

valine may be due to the difference of their bulkiness.
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Table 1. Asymmetric hydrogenation a) of a-N-acetylaminocinnamoyl 

derivatives of amino acids and amino acid ethyl esters

a) A solution of the substrate (1.0g) in the mixed solvent of ethanol and 
benzene (1/1, 40ml) was hydrogenated with either 0.04 mM of Rh complex 
I or 0.009 mM of Rh complex II. 

b) NAcdeHPheNH2: a-N-Acetylaminocinnamamide; NAcdeHPhe-(L)-Ala: a-N-Acetyl-
aminocinnamoyl-(L)-alanine; NAcdeHPhe-(L)-AlaOEt: a-N-Acetylamino-
cinnamoyl-(L)-alanine ethyl ester; NAcdeHPhe-(L)-Val: N-Acetylamino-
cinnamoyl-(L)-valine. 

c) Predominant configuration of the phenylalanine is shown in parenthesis. 

d) Ref. 1). 

e) Ref. 2). 

f) The optical yield could not be measured because of a low conversion. 

In the case of the complex II, the optical yields as well as the conversion 

rates are drastically affected by the amino acid moiety. It should be noted that 

both the optical yield and the chemical conversion are observed to be much higher 

for the ethyl ester of a-N-acetylcinnamoylalanine than for the parent acid. It 

was suggested that the functional groups of the substrate at a position far apart 

from the reaction site may play an important role on the improvement of the 

reaction. 

Further studies on the double asymmetric synthesis are in progress. 
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