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【Purpose and Background of the Research】 
Cyclic -conjugated molecules with a curved 
surface as exemplified in fullerenes or carbon 
nanotubes (CNTs) have attracted significant 
attention as an active component for 
organoelectronic and optoelectronic materials. 
However, the available structure of the carved  
-conjugated molecules has been quite limited as 
the bulk synthesis relies on physical methods. 
Therefore, the development of a new, selective, and 
practical method for bottom-up organic synthesis 
of novel curved -conjugated would have 
significant impact both for fundamental organic 
chemistry and material science. 
In this research project, novel curved  
-conjugated molecules will be designed and 
synthesized in order to utilize CPP derivatives for 
organoelectronic materials. Through the synthesis 
of new molecules including host-guest complexes 
of curved -conjugated molecules and the analyses 
of physical properties, their applications to 
organoelectronic devices will be examined. 
 

【Research Methods】 
The followings are four representative research 
topics. 
(1) Synthesis: By using both early- and late-stage 
functional group introductions, new -extended 
and/or functionalized cyclic -conjugated 
molecules will be synthesized. 
(2) Formation of π-layered structure: Construction 
and functionalization of the hierarchically ordered 
structure consisted of the curved molecules will be 
investigated based on the host-guest interaction. 
(3) Evaluation of physical properties: Physical 
properties of the excited and charged states of the 
molecules will be clarified by time-resolved 
spectroscopy and theoretical calculation. 
(4) Evaluation as electronic materials: The 
correlation between molecular structure, 
aggregation structure and physical properties will 
be clarified by charge transport calculation, charge 
mobility measurement, and aggregate structure 
analysis. 

【Expected Research Achievements and 
Scientific Significance】 

Synthesis of cyclic and curved π-conjugated 
molecules is a significant challenge in organic 
synthesis as the currently available methods are 
quite limited. This research will provide new 
curved conjugated molecules based on an 
innovative synthetic method and assembly by the 
host-guest chemistry. Furthermore, the potentials 
of the curved molecules for the active layer of 
organoelectronic devices will be clarified by the 
elucidation of physical properties. Through the 
research, a new field of organic chemistry and 
material science of curved -conjugated molecules 
would be established. 
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