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Possible Reaction Pathways
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Sodium Malonate Examples
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Effect of R-Group on Substitution
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Effect of Position of L.G.

Takeuchi, R. Synlett 2002 1954-1965



Suggestion of π-allyl Intermediate
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Disubsituted 3o Allylic Terminus
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Z-Selective Allylic Alkylation
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Linear Only



Z-Selective Allylic Alkylation
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Allylic Amination
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Allylic Amination
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Allylic Amination
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Disubstituted Allylic Amination
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Z-Selective Allylic
Amination/Different Amines
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Z-Selective Allylic
Amination/Different R-Group
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Enantio- And Diastereoselective Ir-Catalyzed Allylic
Substitutions for Asymmetric Synthesis of Amino Acid

Derivatives
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Ir-Catalyzed Asymmetric Allylic
SubstitutionReaction Studied
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Different Substrates
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A = KOH
B = LiN(SiMe3)2



Plausible Allyl IrIII Complex
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Synthesis of β-Substituted α-Amino Acids With Use of
Iridium-Catalyzed Asymmetric Allylic Substitution
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Proposed Explanation for
Selectivity
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Quaternary
Example
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Example



Regio- and Enantioselective Iridium Catalyzed Allylic
Aminations and Alkylations of Dienyl Esters
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Ligands Screened
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Regio- and Enatioselective Iridium-Catalyzed Intermolecular
Allylic Etherification of Achiral Allylic Carbonates with

Phenoxides



Effect of Nucleophile
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Catalyst*
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CONCLUSIONS

- Ir can be used to selectively produce the highly branched
   products

-Diastereoselectivity can be controlled by using Li or K as 
   counter ion

-Good method for preparing unnatural amino acids as well 
   as quaternary amino acids


