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ASYMMETRIC SYNTHESIS OF UNUSUAL AMINO ACIDS: 
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Abstract: All the four individual isomers of R-methylphenylalanine have been synthesized in 
very high optical purities by utilizing in part the chiral imide enolate bromination 
methodology of Evans and co-workers. 

Substitution of the diastereotopic X-hydrogens of many a-amino acids provides inprinciple, 

an approach to topographic control of peptide structure. Asymmetric synthesis of the desired 

amino acids is needed to facilitate these studies. In this letter, we detail our approachi to 

the successful synthesis of all the four individual isomers of X-methylphenylalanine in very 

high optical purity. In the recent years, several methods have been developedz*3 for the 

asymmetric synthesis of o-aminoacids. Among them, the elegant method of Evans and co-workers3 

appealed to us as suitable for controlling the stereochemistry at the a-carbon of these 

compounds while the stereochemistry at the R-carbon would be preset by the choice of starting 

materials. 
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CHIRAL AUXILIARIES 3 

Commercially available racemic 3-phenylbutyric acid was resolved4 into its optical isomers 

via fractional crystallization of diastereoisomeric salts formed with S(-)methylbenzylamine 

(Scheme-l). Four recrystallizations gave pure S(+)3-phenylbutyric acid. From the partially 

enriched mother liquor, the R(-)isomer was obtained by fractional crystallization of 

diastereoisomeric salts formed with R-(+)methylbenzylamine. (The absolute configuration of 

the (-) acid was determined' to be R by chemical correlation with S-(+)hydratropic acid). The 

S-(+)-3-phenylbutyric acid thus obtained was converted into a mixed anhydride with pivalic acid 

andwas attached to the chiral auxiliary derived from L-phenylalanine6 (Scheme-2). The optical 

purity of S-(+)-3-phenylbutyric acid could be determined from the iH NME (500 Hl-iz) of N- 

acyloxazolidinone 2. When racemic 3-phenylbutyric acid was used, two multiplets centered 

around 6 4.60 and 4.45 ppm were observed for the proton attached to the C-4 of the chiral 

auxiliary. When optically pure S-(+)-3-phenylbutyric was used, only one multiplet at 6 4.45 

ppm was observed. From this simple analysis it was determined that the resolution of racemic 

3-phenylbutyric acid proceeded in >98% ee. The N-acyloxazolidinone was converted3 to boron 
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from chiral auxiliary obtained from D-Phe and S-(+) or R-(-)3-phenylbutyric acid (Scheme-4). 

In conclusion, we have developed a straightforward method for the asymmetric synthesis of 

unusual amino acids such as R-methylphenylalanine 15,16 in very high optical purities. Large 

scale synthesis of B-methylphenylalanine and similar analogues suitable for incorporation into 

various peptides is in progress in our laboratory. 
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