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A key goal of the chemical sciences is the creation of new transformation methods or 
novel substances that do not exist in nature.  Synthetic chemistry has particular 
emphasis on developing new reactions and utilizing new methodologies in the 
manufacture of organic molecules with new properties.  Importantly, the power of 
synthetic chemistry enables us to obtain lifesaving drugs and organic electronic 
materials that can help make our lives safer and more pleasant.  The studies, which 
will be presented by Professors Miller and Yamaguchi in this session, represent two 
future directions in designing and controlling structures and reactivities of useful 
organic molecules.   
New organic catalysts 
Nature has often been a source of inspiration for synthetic chemists in developing new 
reactions.  Chemists have now invented organocatalysts, which are miniaturized 
enzyme mimics, as useful catalysts to perform a wide variety of transformations.  
Because of designability of catalysts’ structures and the broad substrate scope, some 
of the synthetic organocatalysts can even catalyze transformations, which enzymes in 
Nature cannot.  Further developments of such organocatalysts will be a key in 
establishing efficient chemical processes and in accessing a large number of new 
valuable chemical products. 
New organic materials 
New electronic materials are attractive targets for chemists, because of their potential 
application to organic light-emitting diodes and sensors.  Synthetic chemists have 
incorporated various main group elements (sulfur, boron, silicon, etc.) into carbon 
backbones in order to tune their intrinsic molecular properties.  Such synthetic 
methodology that allows rational design of materials at atomic level should be crucial 
for the development of novel organic electronic devices with high performance.   
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