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Our research interests have been focused on the design 
and the development of new organic reactions, reagents, 
and strategies with general utility in organic synthesis.  
 
Free radical reactions have rapidly emerged as powerful 
tools for carbon-carbon bond formation. Our long-standing 
interests in this area had led to develop (i) new types of 
radical rearrangements, (ii) novel radical cyclizations, and 
(iii) the application of radical reactions to natural product 
synthesis. Our studies on the indirect radical acylation 
approach provided several new directions in inter-
molecular radical reactions (1, 2). Our group has been 
also working on the development of non-stannane- 
mediated radical reactions based on α-scission of 
alkylsulfonyl radicals (3) (Scheme 1). This project is 
exceedingly important for the application of radical 
reactions to the industrial process.  
Enantioselective organic reactions using organophos-
phonates and organosulfonates templates have been 
studied and are synthetically useful for the Friedel-Crafts 
reaction, 1,3-dipolar cycloaddition (4), and radical-
mediated conjugate addition reaction (Scheme 2) (5).   
Anionic cyclization of N-aziridinylimines is another area 
of chemistry currently under investigation. This 
fundamentally novel anionic approach is based on the 
previously developed radical-mediated consecutive 
carbon-carbon bond formation in our group and turned out 
to be very effective for the construction of quaternary 
carbon centers (6). This strategy is directed to develop 
highly efficient synthesis of natural products (Scheme 3).  
Transition metal-mediated organic reactions prove to 
be exceedingly powerful not only for the carbon-carbon 
bond formation but also for a variety of functional group 
transformations.  Our studies on organometallic reactions 
aim to develop new synthetic methodologies using readily 
available cheap metal salts by controlling the reactivities 
via the modification of ligands.  
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