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Asymmetric	
  methods	
  for	
  the	
  synthesis	
  of	
  β-­‐amino	
  acids	
  

•  Kine,c	
  resolu,on;	
  
•  Stoichiometric	
  use	
  of	
  chiral	
  auxiliaries;	
  
•  Homologa,on	
  of	
  α-­‐amino	
  acids;	
  
•  Cataly,c	
  asymmetric	
  methods.	
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Cataly&c	
  asymmetric	
  methods	
  involve	
  use	
  of	
  

•  Transi,on	
  metals;	
  
•  Organocatalysts;	
  
•  Biocatalysts.	
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Metal	
  catalysis	
  includes	
  

•  Cataly,c	
  asymmetric	
  hydrogena,on	
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•  Mannich	
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•  Asymmetric	
  conjugate	
  addi,on	
  of	
  	
  
	
  
ü  Carbon	
  nucleophiles,	
  such	
  as	
  organometallic	
  reagents	
  

and	
  Michael	
  donors;	
  

ü  Nitrogen	
  nucleophiles,	
  such	
  as	
  aroma,c	
  amines,	
  
hydroxylamines	
  and	
  carbamates.	
  



Carbon	
  nucleophiles	
  
•  Cu-­‐catalyzed	
  addi,on	
  of	
  dialkylzinc	
  reagents	
  to	
  3-­‐nitropropenoates	
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•  Cu-­‐catalyzed	
  addi,on	
  of	
  dialkylzinc	
  reagents	
  to	
  2-­‐aryl	
  acrylates	
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Proposed	
  cataly,c	
  cycle	
  for	
  Cu-­‐catalyzed	
  addi,on	
  of	
  dialkylzinc	
  reagents	
  (example	
  
on	
  cyclohexenone)	
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•  Heteronuclear	
  catalyst	
  for	
  the	
  addi,on	
  of	
  α-­‐hydroxyketones	
  to	
  nitroalkenes	
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•  Rh-­‐catalyzed	
  addi,on	
  of	
  boronic	
  acids	
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•  Ti-­‐catalyzed	
  cyana,on	
  of	
  nitroalkenes	
  

	
  
R.	
  Wang	
  and	
  co-­‐workers,	
  Org.	
  Biomol.	
  Chem.,	
  2012,	
  10,	
  83.	
  

	
  



Nitrogen	
  nucleophiles	
  
•  Addi,on	
  of	
  aroma,c	
  amines	
  to	
  α,β-­‐unsaturated	
  oxazolidinones	
  and	
  imides	
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•  Addi,on	
  of	
  aroma,c	
  amines	
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  oxazolidinones	
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•  Addi,on	
  of	
  hydroxylamines	
  to	
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  oxazolidinones	
  and	
  imides	
  

	
  
	
  
	
  
	
  
	
  
M.	
  P.	
  Sibi	
  and	
  co-­‐workers,	
  Tetrahedron,	
  58,	
  2002,	
  8357.	
  
M.	
  P.	
  Sibi	
  and	
  co-­‐workers,	
  J.	
  Am.	
  Chem.	
  Soc.,	
  125,	
  2003,	
  11796.	
  

	
  
	
  

	
  



•  Addi,on	
  of	
  hydroxylamines	
  to	
  α,β-­‐unsaturated	
  oxazolidinones	
  and	
  imides	
  

M.	
  Shibasaki	
  and	
  co-­‐workers,	
  	
  J.	
  Am.	
  Chem.	
  Soc.,	
  2005,	
  127,	
  13419.	
  

	
  



•  Addi,on	
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