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  This doctoral thesis entitled “Studies on the synthesis and chemical transformation of a two-coordinate 

boron cation” describes the synthesis of a two-coordinate boron cation bonded with only two aromatic 

groups (diarylborinium ion) along with the chemical transformation based on the extraordinary reactivity 

as super Lewis acid molecule.   

  In Chapter 1, synthesis, structure, and reactivity of known boron cation compounds, in particular 

borinium ions, as well as the potential utility of borinium ions in the synthetic chemistry and materials 

science are described. 

  Chapter 2 describes the synthesis and structural characterization of the first isolable diarylborinium ion 

(Mes2B+).  Mes2B+ adopts a linear two-coordinate structure both in the solid state and in solution.  

Mes2B+ has exceptional Lewis acidity and high thermal stability. 

  In Chapter 3, the reactivity of Mes2B+ is described.  Mes2B+ causes unique reaction of CO2 and CS2 

associated with C=O and C=S double bond cleavage at room temperature.  In addition, the reaction of 

Mes2B+ with acetylenes gives rise to a new two-coordinate boron cation bonded with two vinyl groups, as a 

result of double alkyne insertion into the boron–carbon bond of Mes2B+. 

  Chapter 4 describes a facile and convenient synthetic protocol of closo-carborane anion derivatives.   

  In chapter 5, a new boron-mediated sequential alkyne insertion and oxidative deborylation/C–C coupling 

reactions are described.  This method is a powerful synthetic protocol for the construction of a wide 

variety of extended π-conjugated systems.   

  Chapter 6 describes the synthesis and remarkable luminescent properties of tetramesityldiborane(4) 

(Mes4B2).  The synthesis of Mes4B2 is achieved by reductive B–B coupling reaction.  Mes4B2 shows the 

dual emission property both in solution and in the solid state by a slight conformation change of Mes4B2.  

Interesting emission properties of Mes4B2 is demonstrated, which the emission color reversibility changes 

in response to heat and light stimuli. 

  Chapter 7 describes the conclusions of this doctoral thesis, which include the summary and scopes of the 

present study. 
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