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Asymmetric Synthesis of Optically Pure [~-Isopropylphenylalanine: 
A New [3-Branched Unusual Amino Acid 
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Abstracts: All four optically pure isomers of a highly conformationally constrained unusual amino 
acid, 13-isopropylphenylalanine, have been asymmetrically synthesized. 

There is overwhelming evidence that the stereostructural properties of side chain groups of amino acid 

residues in bioactive peptides are often highly important in receptor-peptide recognition and in biological 

activity.l Topographical considerations are a major approach for the rational peptide design of peptide ligands to 

explore the side chain stereochemical requirements for binding to their receptors and for signal transduction. 2 

This approach can be realized by incorporation of side chain constrained unusual amino acids into backbone- 

constrained polypeptide and non-peptide templates. Therefore, design and synthesis of unusual amino acids 

with specific conformationally constrained side chain groups are extremely important in the design of highly 

selective and potent peptide hormone and neurotransmitter analogues. [~-Branched unusual amino acids are 

such a type of unusual amino acids, in which substitution of the diastereotopic [3-hydrogens of many co-amino 

acids provides an approach to topographic control of peptide structure. 3 Incorporating 13-branched unusual 

amino acids, such as [~-methylphenylalanine, [~-methyltyrosine (I) and ~-methyl-2",6"-dimethyltyrosine (II) 

into peptide hormones has produced highly selective and potent peptide analogues, and provided new insights 
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into the stereochemical requirements in peptide-receptor lnteractmns. In this communication, we wish to report 

the asymmetric synthesis of the first analogue in a new generation of 13-branched unusual amino acids: [3- 

isopropylphenylalanine (III). This generation of unusual amino acids is characterized by having a very bulky 

I]-substituted isopropyl group, which simultaneously constrains both Z~ and Z2 torsional rotations to a small 
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range of torsional angles with much higher energy barriers than the corresponding [3-methyl amino acid 

analogues. 5 Thus, topographic design of peptide ligands using these unusual amino acids will provide new and 

additional detailed information about the stereochemical requirements of the peptide ligand-receptor interactions. 

After experiencing failures with several other asymmetric synthetic routes, we found that the approach 

illustrated in Schemes 1 and 2 led to the successful syntheses of all four diastereoisomers of 13- 

isopropylphenylalanine. The synthesis started from commercially available isobutyrophenone 1, which was 

transformed into a (Z,E)-mixture of the 0t,I]-unsaturated acid 2 via a Wittig reaction in refluxing, followed by 

hydrolysis under basic conditions. 6 Hydrogenation of the mixture of the (Z) and (E)-o~,[~-unsaturated acid 2 

gave racemic 13-phenylisohexanoic acid 3, which was coupled with the optically pure (4R)- or (4S)-4- 

phenyloxazolidinone, respectively, to yield the (4R)- or (4S)-4-phenyl-3-[3"-phenylisohexanyl)-2- 

oxazolidinones via the formation of the mixed anhydride with pivaloyl chloride (Scheme 1). 7 The resulting 

diastereoisomeric mixtures were resolved into four individual optical pure isomers through silica gel flash 

chromatography using EtOAc/Hexane mixtures as developing solvents. 

The conversion of all four individual diastereoisomers of 4-phenyl-3-(3"-phenylisohexanyl)-2- 

oxazolidinone into the corresponding optically pure aminoacids is illustrated using (4R, 3"R)-4-phenyl-3-[3"- 

phenylisohexanyl)-2-oxazolidinone in Scheme 2. The bromination procedure was similar to that described by 

Evans and coworkers. 8 Azide 9 was prepared by displacement of the bromo group in 8 with azide exchange 

resin via an SN2 mechanism. 3f Then the chiral auxiliary was removed by hydrolysis under basic conditions to 

produce 10 (Scheme 2), and recovered for further use. Hydrogenolysis of the c~-azide intermediate at 38 psi H 2 

in the presence of 10% palladium/carbon catalyst and subsequent purification through ion-exchange column 

chromatography, gave the corresponding optically pure (x-amino acids. 9 

The absolute configuration of intermediate (4R,2"R,3"R)-4-phenyl-3-[2"-bromo-3"-phenylisohexanyl)-2- 
10 

oxazolidinones was determined by x-ray diffraction crystal structure determination. Further conformational 

studies of these unusual amino acids are currently underway, as is incorporation of these unusual amino acids 

into peptide hormones and neurotransmitters. 
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