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A Dbrief history of ketene
The first reported ketene: Diphenylketene

Figure 3. Ludwig Wolff (1857-1919).
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Ketene and its Dimer:

Figure 4. N. T. M. Wilsmore (1868-1940).
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N.T.M. Wilsmore, J. Chem. Soc. 1907, 91, 1938

Asymmetric reactions of ketene:

Figure 7. Horst Pracejus (1927-1987).
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Bisketenes
First prepared bisketenes by Wolf in 1906
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First observed bisketenes in 1982
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Substituent effects of ketene
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Type of ketenes

Carbon-substituted ketenes
« Alkylketenes
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Type of ketenes

* Arylketenes
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Nitrogen-substituted ketenes
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Halogen-substituted ketenes
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Phosphorous, sulfur, metal-substituted and bis ketenes
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Ketene preparation

Ketenes from ketene dimers
-Pyrolysis of ketene dimer
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Ketene from carboxylic anhydrides
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Ketenes from acyl halides and activated acids
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Ketenes by dehalogenation of a-Halo carboxylic acid
derivatives

The first prepared ketene
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Ketenes from diazo ketones (Wolff rearrangements)
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Wolff rearrangements in synthesis

400 °C
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Catalyzed Wolff rearrangements
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Ketene from cyclobutanone and cyclobutenone
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Ketene from cyclobutanone and cyclobutenone
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Ketenes from dioxinones
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Ketene by thermolysis of Alkynyl ethers
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Cycloaddition reaction of ketenes
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[2+2] cycloaddition of ketenes

Regio-selectivity of [2+2]
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[2+2] cycloaddition of ketenes

Cycloaddition ketenes with Alkenes
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[2+2] cycloaddition of ketenes

Cycloaddition ketenes with alkynes
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Reactions of ketenes

Cycloaddition ketenes with imines form B-Iactam
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Reactions of ketenes
Intramolecular cycloaddition of ketenes

O
O
( IO\/COQH TsCl @:‘/\ ~—(C=0 ( j ?TO
—— —
P Et;N =
R R R
27

22 23 24 (74%, R = Me)
cycloaddition of ketenes with carbony groups

0) O
Ph,C=C=0
atal
27 )8
Nucleophilic addition to ketenes

jPh O Ph‘
HO(CH,)g—N O A fc]-[:c:c:o N

— >< —— Ph—N — < /9

o 400-500 °C (CH,)sOH (CHy)s O

O
12 13 14 (75%)



Ketenes in synthesis

Ketenes in polymer chemistry
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Ketenes in polymer chemistry
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Ketenes in synthesis

Total synthesis of macrocidin A
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Ketenes in synthesis

Total synthesis of (-)-callipeltoside A
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Ketenes in synthesis
Synthesis antitumer agent (+)-FR900482
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Ketenes In synthesis

Bis (B-lactam) preparation
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Ketenes In synthesis
Synthesis CP-263
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Conclusion

Ketene chemistry after 100 years: ready for a new century!
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