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The Discovery of Ketene
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Figure 2. Hermann Staudinger (1881-1965).



Some Reactions with Ketenes
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Asymmetric Reaction ?
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First Example of Catalytic Asymmetric Reaction
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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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Figure 7. Horst Pracejus (1927-1987).
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Fu’s Strategy
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Screening and Optimization

(@)
Os 10% catalyst Me
MeOH CYMQ —  MeO” )
toluene H Ph
ph _78 OC
12% 2,6-di-t-butylpyridinium
triflate catalyst % ee
(+)-2a 27
MeN _ 1 (+)-2b 28
== CH,OR
< o -’
CTST] q (+)-2¢ 77
R CE\ R Mo Cie\ Mo (+)’2d 68
=] ~ R MOZ;\Me (+)-1a <5
R Me (+)-1b <5
A = Me. (-)-1a R' = Me: (+)-2a
Fh: (-)-1b TES: (+)-2b
TBS. (+)-2¢
TBOPS: (+)-2d

¢ 64% ee with 0.5% cat.
¢ Without triflate, 56% ee using 2C.
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Enantioselective Addition of Methanol to Ketenes
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Temperature Study
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About the Proposed Mechanism
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More Thoughts on the Mechanism
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Nucleophilic Catalysis vs. Brgnsted Acid Catalysis
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Screening of Phenols
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Catalytic Enantioselective Synthesis of Esters from Ketenes
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Ketenes with Aldehydes to Generate Enol Ethers
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Ketenes with Aldehydes to Generate Enol Ethers
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What is the Mechanism?
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Summary
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