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0. Introduction 

COVER False-colored two-photon microscopy 
image showing green fluorescent protein–
labeled pollen on the stigma (the top of the 
pistil) of Arabidopsis thaliana. On page 434, 
Michard et al. 
 
http://www.sciencemag.org/content/332/602
8.cover-expansion 
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http://www.sciencemag.org/cgi/content/short/332/6028/434
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The article reported regioselective sp3-CH amination of functional-
group-free alkanes, metal free!! 
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What are the active species? 



Front runner: Prof. Ochiai 

The author of the article conducts research in… 
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Professor Masahito Ochiai 



1. General aspects of hypervalent halogens 
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What does “hypervalent” mean?? 

"Molecules containing elements of Groups 15 - 18 bearing more electrons than the 
octet in the valence shell are described as hypervalent molecules." 

"Hypervalent Iodine Chemistry" 
Ed. by Wirth T.,Top. Curr. Chem., 2003, Springer, 2, p1. 
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What is λ?? ~IUPAC rules~ 
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Hypervalent halogen as hypernucleofuge 
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Key step = Reductive elimination 
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Preparations 
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Preparations ~Ligand exchange~ 
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Structure ~two heteroatom ligands~ 
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Structure ~two carbon ligands~ 
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Typical reaction: Oxidative cyclization 
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Iodine vs Bromine ~Why is Br so promising?~ 
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2. Alkynyl(aryl)-λ3-bromanes 
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Synthesis 
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Structure 
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Reactions: Michael-carbene rearrangements 
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Reaction mechanisms 
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Triflate anion as Nucleophile!! 
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Outstanding Michael acceptor efficiency 
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Application: Coupling of alkynyl stannanes 
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Mechanism of coupling reaction 
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3. Alkenyl(aryl)-λ3-bromanes 
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Terminal alkyne instead of alkynyl stannane? 
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Synthesis 
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Reaction mechanisms 
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Structure 
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Application: Generation of cyclopent-1-enyl cation 
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Background stories of vinyl cation 
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What if sp cannot be? ~Cyclic vinyl cations~ 
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Invulnerable fortress: Cyclopent-1-enylcation 
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Defeat of hyperleaving group I(III) 
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Solvolysis of alkenylbromane 
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Evidences of last cyclic vinyl cation 

42 



3. Sulfonylimino-λ3-bromanes 
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Synthesis 
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Report of unsuccessful synthesis 
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Structure 
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Reactions: Direct C-H amination 
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Regioselectivity 
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Answer ~Bond dissociation energy~ 
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Typical example: Norbornane 
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Reaction mechanism study: KIE 
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Reaction mechanism study: other aspects 
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Optimized TS structures by calculation 
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5. Perspectives 

The 14C outlaw is now a movie star! What about…? 
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Key word ~Reductive elimination~ 
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Problem: OXIDATION of Br(I) 
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