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Asymmetric catalysis for the construction of quaternary carbon centers:
      nucleophilic addition on ketones vs. ketimines 

• lower reactivity compared to ketones
• rapid isomerization to an enamine under 
  basic conditions
• difficulty in differentiating the two substituents

J. Am. Chem. Soc. 2007, 129, 500.
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Catalytic Enantioselective Mannich-type Reactions of Ketoimines

J. Am. Chem. Soc. 2007, 129, 500.
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Catalytic Enantioselective Strecker Reaction of Ketoimines

J. Am. Chem. Soc. 2003, 125, 5634.
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      Catalytic Asymmetric Strecker Reaction of Ketoimines:
Asymmetric Activation of tropos 2,2’-Biphenol with Cinchonine

Angew. Chem. Int. Ed. 2007, 46, 8468.
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      Catalytic Enantioselective Allylation of Ketoimines

Optimization of Catalytic Enantioselective 
             Allylation of Ketoimine

J. Am. Chem. Soc. 2006, 128, 7687.
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Catalytic Enantioselective Allylation of Ketoimine:
Origin of Rate Acceleration by LiOiPr

J. Am. Chem. Soc. 2006, 128, 7687.
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Catalytic Asymmetric Alkylations of Ketoimines
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Catalytic Asymmetric Alkylations of Ketoimines

J. Am. Chem. Soc. 2008, 130, 5530.
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Title Paper: Catalytic Asymmetric Addition of Allylic Cyanides to Ketoimines 

• nitriles are readily available and stable enough 
• unique topology poses minimal steric bias
• nitriles can be viewed as a masked carboxylic acids or amine

J. Am. Chem. Soc. ASAP
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Title Paper: Initial Screening

• copper acetate promoted α-addition sluggishly 
  and isomerization occurred rapidly with good 
  geometric control

• cationic Pd(II) and Ag(I) complex failed

• cationic Cu(I) complex enhances catalytic activity 
  ([Cu(CH3CN)4]ClO4 is the best Cu source)

• the use of Ph-BPE and DCM/THF solvent 
  improves enantioselectivity

• the use of Na or K aryloxide results in inferior
  conversion (bimetallic system stability)

J. Am. Chem. Soc. ASAP
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Title Paper: Scope of the Reaction

J. Am. Chem. Soc. ASAP
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Title Paper: Control Experiments

J. Am. Chem. Soc. ASAP

• 1:1 complex of Ph-BPE/[Cu(CH3CN)4]ClO4 is formed

• upon the addition of LiOAr, 1:1 complex Ph-BPE/CuOAr and LiClO4 are formed
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Title Paper: Control Experiments

J. Am. Chem. Soc. ASAP

• Li-free conditions provided trace 
  amounts of product

• in situ generated LiClO4 is essential
    to drive the reaction

• Lack of [Cu(CH3CN)4]ClO4 provided
   small amount of product: soft Cu was 
  required to promote the reaction
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Title Paper: Mechanistic Proposal

• 2 Ph-BPE/CuOAr could work together to deprotonate allyl nitrile

• Li+ could be beneficial for the association of two Ph-BPE/CuOAr
    complexes via a hard-hard Li-O interaction

• more reactive N-Dpp aldimine in the absence of LiClO4 provided 
   only 10% yield of the product, so LiClO4 was important in deprotonation step

J. Am. Chem. Soc. ASAP
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Conclusions

• Direct catalytic asymmetric addition of allylic nitriles to ketoimines 
  was developed

• In this reaction, CuOAr/Ph-BPE work cooperatively with LiClO4  

• This methodology enables the formation of α,β-unsaturated nitriles
   with a stereogenic tetrasubstituted carbon atom

• The reaction conditions tolerate both aryl-alkyl and alkyl-alkyl
   ketoimines with no loss in E/Z and enantioselectivity

•  More detailed mechanistic studies are ongoing
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