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β-Amino Acid-Containing Natural Products

Liu, M., Sibi, M. P.  Tetrahedron 2002, 58, 7991-8035.
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Traditional Stereoselective Approaches
to Synthesize  β-Amino Acids

 Homologation of α-amino acids

 Enzymatic resolution of β-amino acids

 Curtius rearrangement

 Conjugate addition of a nitrogen nucleophile to α,β-unsaturated esters or imides

 Hydrogenation

 Amino hydroxylation and β-lactam synthesis

 Addition of enolates (or equivalents) to imines-indirect Mannich reaction

Liu, M., Sibi, M. P. Tetrahedron 2002, 58, 7991-8035.
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Curtius Rearrangement
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Catalytic Hydrogenation

*(a) NH4OAc, MeOH, rt; (b) Ac2O, py, THF, reflux.
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Conjugate Addition
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From β-Lactam
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Asymmetric Addition of Enolates to Imines
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Catalytic Asymmetric Mannich Reaction-Aldimine
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Mannich Reaction with Ketoimines - Challenges

 Low reactivity of ketoimines

 Ketoimine-enamine isomerization

 Differentiation of the two substituents on the prochiral carbon
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Current Paper: Catalytic Asymmetric Mannich
Reaction with Ketoimines

Suto, Y.; Kanai, M.; Shibasaki, M.  J. Am. Chem. Soc. ASAP.
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Proposed Reaction Mechanism
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Effects of N-Phosphinoyl Moiety
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Optimization for Aromatic Ketoimines
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Optimization for Aliphatic Ketoimines
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Reaction Scope

aCondition A: 3 = 2 equiv, ligand = 6,
additive = (EtO)2Si(OAc)2 (1 equiv).
Condition B: 2 = 4 equiv, ligand =
DuPHOS (7 or 8), additive = (EtO)3SiF (1.2
equiv). bIsolated yield. cDetermined by
chiral HPLC. D4 equiv of 3 were used.
eLigand = 7. fLigand = 8. gAbsolute
configuration was determined to be (S).
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Conversion to β,β-Disubstituted Amino Acid 

Zhiyong Wang @ Wipf Group 17 1/14/2007



Summary

 The first catalytic enantioselective Mannich reaction of simple

     ketoimines is developed, providing a general way to synthesize

     chiral β,β-disubstituted amino acids.

 Excellent enantioselectivity is achieved with aromatic ketoimines.

 Further ligand optimization is need to improve the enantioselectivity

    of aliphatic ketoimines.
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