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1. Introduction

Tricoordinated carbocation & dicoordinated carbocation

4D. A. Klumpp, et. al. Chem. Rev. 2013, 113, 6905−6948.

S. Gao, et. al. Angew. Chem. Int. Ed. 2018, 57, 16942–16944.



H. O. Smith, et. al. Angew. Chem. Int. Ed. 1972, 11, 635–636.
5

1. Introduction

Vinyl cation:

 High intrinsic barrier

 Unstable intermediate

 Possibility of C-H insertion

Carbocation:

 Low intrinsic barrier

 Stable intermediate

 Multiple reactions
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1. Introduction

Vinyl cation by alkyne and allene with gold catalysis 
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1. Introduction

Vinyl cation by alkyne with copper catalysis 
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2.1  Vinyl Cations Produced by Alkynyl Group
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Ring closing reaction of alkyne with carbocation
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2.1  Vinyl Cations Produced by Alkynyl Group

Ring closing reaction of alkyne with alkene and allene
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2.1  Vinyl Cations Produced by Alkynyl Group

Rearrangement reaction of alkyne with sulfoxide
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2.1  Vinyl Cations Produced by Alkynyl Group

A

B

C
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2.1  Vinyl Cations Produced by Alkynyl Group

Construction of axis chiral compounds
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2.2  Vinyl Cations Produced by α-diazo Compounds

Vinyl cation by α-diazo ester
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2.2  Vinyl Cations Produced by α-diazo Compounds

Vinyl cation by α-diazo ketone
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2.2  Vinyl Cations Produced by α-diazo Compounds

Vinyl cation by α-diazo amide
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2.2  Vinyl Cations Produced by α-diazo Compounds
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2.2  Vinyl Cations Produced by α-diazo Compounds
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2.2  Vinyl Cations Produced by α-diazo Compounds
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Aryl Cation

2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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Aryl Cation

2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

C-H insertion: concerted vs stepwise
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

Regional Selectivity Study
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major

minor

1,2-H Shift

1,2-H Shift

2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

Mechanism for C-H Insertion
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

evidence of 1,1-insertion

Isotopic Labeling Studies
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

CHCl3 : attenuate hyperconjugative effects of cyclohexene
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

Use [Li] instead of R3SiH
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A Gutmann-Beckett 31P NMR studies

2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

The yield: [Li] > [Na] > [K]

The reactivity: [Li] > [Na] > [K]
Catalysis: [Li]+ [B(C6F5)4]

-
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

 1.12 V: First oxidation potential

 1.56 V: First oxidation potential

 1.8 V: Standard potential
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds

The first enantioselective version of vinyl cations
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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2.3  Vinyl Cations Produced in Situ by Vinyl Compounds
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3.   Summary and Prospection
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More new methods of producing vinyl cations More reactivity of vinyl cations

The enantioselective version of vinyl cations are just booming!



3.   Summary and Prospection

44A. Sekiguchi, et. al. J. Am. Chem. Soc. 2012, 134, 886–889.

C. W. So, et. al. Angew. Chem. Int. Ed. 2022, 61, e202212842.

More methods to get vinyl cation More reactions of vinyl cation

Carbocation chemistry

Friedel−Crafts Alkylation

SN1 and SN1′ Reactions

Wagner−Meerwein Rearrangements

Ritter Reaction

Schmidt Reaction

Pinacol and Prins-Pinacol Rearrangements

Nazarov Reaction

Vinyl cation 

Nu or C-H insertion

More stable structure of vinyl cation

Use ligand to get the vinyl cation
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