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Chemical dynamic resolution of unprotected β2- and β3-amino acids with a novel Me-proline-derived 
chiral ligand
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β-Amino acids (β-AAs) and their analogs are becoming an increasingly common structural feature among newly developed 
pharmaceuticals and biomaterials in healthcare industries. In this regard, availability of structurally varied β-AAs came to be 

a critically important rate-determining factor in exploring rich biochemistry and applications of β-AAs. However, previously 
developed chemical or chemo-enzymatic methods do not work on free β-AAs requiring the chemical protection steps. Herein, 
we have developed the first purely chemical method for the dynamic resolution of both unprotected racemic α-substituted-
β-amino acids (β2-AAs) and β-substituted-β-amino acids (β3-AAs) using specially designed, Me-proline-derived, non-
racemizable chiral ligand. The chelation of the novel chiral ligand (R)-1 with racemic β-AAs 2 or 3 formed two nickel complex 
diastereoisomers, major product (1R,2S)-4 or 5 and minor product (1S,2R)-4 or 5 in high yield and diastereoselectivity (Figure 
1). Due to the less thermodynamic stability, the minor diastereoisomer could be interconverted to the major one under base 
conditions via gradual epimerization to achieve the dynamic resolution process. After simple hydrolysis of the major nickel 
complexes, C,N-unprotected enantiomerically pure (>99% ee) β-AAs could be obtained in nearly quantitative yield (>90% 
yield), and fully recyclable source of chirality of ligand 1 could be achieved on account of its excellent thermodynamic stability, 
thus allowing its reuse. The method showed a broad synthetic generality for various alkyl and aryl substituted β-AAs. Besides, 
the presented method involved operationally simple and convenient reaction conditions, thus allowing its scalability. The 
method also has been successfully applied in the scalable synthesis of anti-HIV drug maraviroc in 49% overall yield within six 
steps, possibly making it be of great interest to industry.
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Figure: Chemical resolution of unprotected racemic β2-AAs and βtr-AAs with Me-proline-derived ligand 1.




