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The Discovery of Ketene
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Some Reactions with Ketenes
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Asymmetric Reaction ?
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First Example of Catalytic Asymmetric Reaction

Pracejus,  H. Justus Liebigs Ann. Chem. 1960, 634, 9.

The selectivity was temperature dependent:

   !  25% ee (S) at -110 °C "  10%ee (R) at 80 °C;

   !  76% ee (S) at -110 °C using benzoylquinine;
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Fu’s Strategy

Hodous, B. L.; Ruble, J. C.; Fu, G. C. JACS, 1999, 121, 2637-8.



Screening and Optimization

Hodous, B. L.; Ruble, J. C.; Fu, G. C. JACS, 1999, 121, 2637-8.

!  64% ee with 0.5% cat.
!  Without triflate, 56% ee using 2C.



Enantioselective Addition of Methanol to Ketenes
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Temperature Study
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Nucleophilic Catalysis vs. Brønsted Acid Catalysis
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Screening of Phenols
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Catalytic Enantioselective Synthesis of Esters from Ketenes

Wiskur, S. L.; Fu, G. C. JACS, 2005, 127, 6176-7.

Ar: ortho-substituted 

R: >ethyl 



Ketenes with Aldehydes to Generate Enol Ethers
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What is the Mechanism?

Schaefer, C.; Fu, G. C, Angew. Chem. Int. Ed. 2005, 44, 4606-8.

!  Cat. + Ph2CHCHO  "  no evidence of ion pair; 
!  With cat., #-proton exchanges rapidly with D2O.



Summary

79-94% ee
66-97% yield

77-98% ee
66-99% yield


