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< Abstract > 
 

Carbone is a special class of carbon compound with a structural CL2 that feature a dicoordinated central 

carbon (0) bearing two lone pairs of electrons flanked by dative ligands (L) units. When L is an NHC or 

carbene, a particular carbone with a carbon→carbon dative bond is formed. This carbone species is 

classified as a carbodicarbene (CDC) with a formulation of NHCCNHC. Due to the two lone pairs on 

the central carbon, carbone or carbodicarbene has a strong σ-donating scaffold. In describe the 

development of a synthetic protocol for the preparation of carbodicarbenes with unsymmetrical side arms 

and investigate their late transition metal complexes and intrinsic reactivities. The ligand carbodicarbene is 

used for possible catalysis application and main group chemistry. 
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< Abstract > 
 

The so-called privileged ligands have been creatively used to enhance the catalytic performance of various transition metals. 

The ultimate goal of my research is to develop another class of privileged ligands for organo- and transition-metal catalysts. 

During the last several years of research, we have observed a remarkable reactivity of 2,2’-dihydroxybenzophenone, which 

is based on a new phosphorus ligand (briphos) and chiral sensors (CASA reagents). In order to explain the unexpected 

electronic properties of briphos ligands, we have proposed a new concept, geometric control, to modulate the ligand 

property in addition to conventional steric and electronic control. We have shown that the briphos ligand can be a tunable 

and scalable π–acceptor ligands for Rh-catalyzed conjugate additions of boronic acids and Pd-catalyzed dehydrative 

couplings of allylic alcohols. We also have reported that negatively charged octahedral Al complexes can be conveniently 

used for 
1
H NMR chiral analysis of various charged molecules including amines and carboxylic acids as well as alcohols. In 

addition, a new Fe-NO3 catalyst was developed and used for selective formation of cyclic carbonates from internal epoxides 

and CO2. 
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<< Abstract >> 

 
We have studied on rational design of high performance catalysts based on acid–base combination 

chemistry.  In this lecture, two topics are focused.  One is “Cooperative catalytic system of chiral 

Lewis base catalysts and Lewis acids for enantioselective halocyclizations.”1  The other is “Highly 

active chiral strong Brønsted acid–base salt catalysts for several enantioselective reactions.”2 
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<< Abstract >> 

 
We have studied on rational design of high performance catalysts based on acid–base combination 

chemistry.  In this lecture, two topics are focused.  One is “Cooperative catalytic system of chiral 

Lewis base catalysts and Lewis acids for enantioselective halocyclizations.”1  The other is “Highly 

active chiral strong Brønsted acid–base salt catalysts for several enantioselective reactions.”2 
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<< Abstract >> 

 
We have studied on rational design of high performance catalysts based on acid–base combination chemistry.  In this 

general lecture, two topics are focused.  One is “Boronic Acid Catalysts for Dehydrative Condensation between Carboxylic 

Acids and Amines.”
1,2

  The other is “Acid–base Combined Catalysts for Esterification (acylation, transesterification, and 

dehydrative condensation).”
1,3–6
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