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Lewis acid-mediated mono- and bis-addition of C-
nucleophiles to 1,3-dioxolan-4-ones.
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Nucleophilic addition to an oxocarbenium cation
generated from 1,3-dioxolan-4-ones
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Reaction of 1,3-dioxolan-4-ones with
silicon containing nucleophiles
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Nucleophile Product Yield, % Nucleophile Product Yield, %

1 84 (62:38) 5
55 (61:39)

2 76 (76:24)
6

63 (64:36)

3 62 (61:39)
7 -

4 82 (57:43) 8 -

Ph-C≡C-SiMe3

Ph-C≡C-H



Reaction of 1,3-dioxolan-4-ones  with 1-alkynes
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Nucleophile Product Yield, % Nucleophile Product Yield, %

1 75 (60:40) 5 50 (75:25)

2 73 (80:20) 6 53 (75:25)

3 67 (75:25) 7 45 (82:18)

4 45 (80:20) 8 33 (83:17)



Mechanism of formation of diastereomeric pair
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Reaction of 1,3-dioxolan-4-ones  with aromatic compounds
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R Nucleophile Product Yield, % R Nucleophile Product Yield, %

Ph 54 Ph 76

Ph 28 p-NO2Ph 15

Ph trace Ph -



Competitive addition of nucleophiles to 1,3-dioxolan-4-one
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Comparison of the nucleophilicity of the reagents involved in competitive addition

Prof. H. Mayr,  http://www.cup.lmu.de/oc/mayr/DBintro.html



Proposed mechanistic scheme for the transformations
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