Synthesis of Cyclobutanone and Cyclobutenone

O r,;?\, O
P d
0
Ef .
s::"a

Penghao Chen
Dong Group Seminar
Aug, 22"9, 2013

Salan, J., in Science of Synthesis, 26 (2004),p.557
Ruben Martin, Synthesis, 2013, 45, 563



Synthetic Application
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Cyclobutanone Synthesis

Cyclodialkylation by 1,3-Dihalopropanes
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Cyclobutanone Synthesis

Cyclization by Intramolecular Substitution
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Cyclobutanone Synthesis

Ring Formation by Carbonylation
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Cyclobutanone Synthesis

[2+2] Cycloaddition
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Cyclobutanone Synthesis

[2+2] Cycloaddition
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Cyclobutanone Synthesis

[2+2] Cycloaddition
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Cyclobutanone Synthesis

Ring Enlargement of Three-Membered Ring
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Cyclobutanone Synthesis

Rearrangement of Spiro[2,2]pentanes
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Cyclobutanone Synthesis

Rearrangement of (1-hydroxyalkyl)cyclopropane
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Cyclobutanone Synthesis

Rearrangement of (1-hydroxyalkyl)cyclopropane
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Cyclobutanone Synthesis

Rearrangement of Cyclopropanol Derivatives
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Cyclobutanone Synthesis

Rearrangement of (1-Bromoalkylidene)cyclopropanes
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Cyclobutanone Synthesis

Ring Contraction
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and alkyne
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and alkyne
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

[2+ 2] Cycloaddition by ketene and benzyne

8
™S OFEt a
THO EIG\I/E %B
A r- ) n -
N CsF, MeCHN .
i 8 Me

1 [
e Me % (5.5:1)

Im, G. Y. J.; Bronner, S. M. Paton, R. S.;Cheong, P. H. Y.; Houk, K. N.; Garg, N. K. J. Am. Chem.Soc. 2010, 132, 17933.
Bronner, S. M.; Bahnck, K. B.; Garg, N. K. Org. Lett. 2009, 11, 1007.



Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

[2+ 2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

[2+2] Cycloaddition by ketene and benzyne
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Cyclobutenone Synthesis

Metal-Mediated Intramolecular Reactions
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Cyclobutenone Synthesis

Metal-Catalyzed Cross-Coupling Reactions
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Cyclobutenone Synthesis

Metal-Catalyzed Cross-Coupling Reactions
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Cyclobutenone Synthesis

Stille Cross-Coupling Reactions
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Cyclobutenone Synthesis

Tandem Michael Addition/Cyclization Reactions of 2,3-allenoate
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