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Abstract: The method of preparing D-phenylalanine by asymmetric transformation is reported. 
D-phenylalanine was prepared from DL-phenylalanine by two-step reaction.  D-phenylalanine (2S, 
3S)-tartrate was prepared by heating DL-phenylalanine, salicylaldehyde, and (2S, 3S)-tartaric acid 
in propionic acid; the obtained D-phenylalanine (2S, 3S)-tartrate was treated with triethylamine in 
ethanol giving D-phenylalanine with 98% optical purity in 69% yield. 
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D-Phenylalanine has been widely applied in the pharmaceutical field such as an analgesic1, 
an antistress agent2 etc.  It can also be used for treatment of melancholia and diabetes3. 

There are a few reports on preparation of D-phenylalanine.  For example, biological 
processes such as the enzymic hydrolysis of benzylhydantoins4, biological synthesis in a 
multienzyme system5 using phenylpyruvic acid as starting material, the microbial 
degradation of DL-phenylalanine6 or N–acyl-DL-phenylalanine7, the stereocontrolled 
synthesis8 and the chemical resolution of DL-phenylalanine9 have been studied.  However, 
the total yield of these methods is lower than 40%.  Therefore, it is necessary to study the 
method of preparing D-phenylalanine to increase the yield.   

A new method, so-called asymmetric transformation was utilized in the preparation 
of optical active amino acids.  By this new method both optical purity and yield of the 
amino acids are high.  Shiraiwa et al. have reported the preparation of D-histidine10 and 
D-proline11 by asymmetric transformation, the yields of D-histidine and D-proline are 
95% and 85% respectively, and the optical purity is about 100%.  Maryanoff12 et al. have 
reported a second order asymmetric transformation of racemic 4-chlorophenyl- alanine 
methyl ester via salt formation with (2S, 3S)-tartaric acid in the presence of 
salicylaldehyde, the yield of 4-chlorophenylalanine methyl ester is 68%, and the optical 
purity is 98%.  But so far as we know, there is no report on the preparation of 
D-phenylalanine by asymmetric transformation method.  

On the base of the solubility and the racemization of L-phenylalanine13, we studied 
possibility of the preparation of D-phenylalanine by asymmetric transformation method 
and have optimized the condition of asymmetric transformation from DL-phenylalanine to 
D-phenylalanine in the presence of (2S, 3S)-tartaric acid and salicylaldehyde in propionic 
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acid.  
A mixture of DL-phenylalanine (6.60 g, 0.04 mol), (2S, 3S)-tartaric acid (6.00 g, 0.04 

mol), and 0.001 mol salicylaldehyde in 100 mL propionic acid was stirred at 80ºC for 8 h.  
After that, and the mixture were cooled to 10ºC in an ice bath and filtrated, washed 
thoroughly with diethyl ether or acetone and dried.  D-Phenylalanine (2S, 3S)-tartrate 
(10.88 g, 86.3%) was obtained.  m.p. 158-160oC, Anal. Calcd. for C13H17NO8: C 49.52, H 
5.44, N 4.46%.  Found: C 49.36, H 5.72, N 4.29%.  IR (KBr, cm-1): 3411.5(O-H), 
3066.3(C-H), 1724.1(COOH), 1695.6(COOH), 1629.6(NH), 1595.1(COO-), 1310.0.  1H 
NMR δ(D2O, ppm), 3.01 (dd, 1H, J=7.8, 14.5Hz), 3.17 (dd, 1H, J=5.3, 14.5Hz), 4.02 (dd, 
1H, J=5.3, 7.8Hz), 4.61 (s, 2H), 7.34-7.25 (m, 5H). 

Mixture of D-phenylalanine (2S, 3S)-tartrate (12.6 g, 0.04 mol) and triethylamine 
(11.1 mL, 0.08 mol) in ethanol was stirred at room temperature for 1 h.  After being 
filtrated, washed with ethanol and dried, D-phenylalanine was obtained (5.29 g, 80.1%). 
m.p. 280-283oC, [α]D

25+33.8(c 1.0, H2O) ([α]D
25+34.5, lit.14). IR (KBr, cm-1): 

3066.3(C-H), 1619.9(NH), 1589.1(COO-), 1035.6, 852.4, 698.1. 
The yield of D-phenylalanine on the basis of DL-phenylalanine is 69%.  
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