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Control of Structures and Physical Properties of Highly Strained m-Electronic Systems
(Department of Chemistry, Faculty of Science, Hokkaido University) O Yusuke Ishigaki

The carbon—carbon covalent bond is one of the most basic concept in organic chemistry.
Bond length and bond angle among carbon atoms are nearly constant on the basis of the bond
order and hybrid orbitals. On the other hand, highly strained compounds such as sterically
congested and/or curved m-electronic systems have attracted much attention with regard to their
characteristic features. Regarding the C—C single bond, whose standard length is 1.54 A,
several attempts have been made to elongate the C—C single bond to gain new insight into the
chemical bond and understand what happens at the limit of a bond. In addition, while the
standard C=C double bond prefers a planar geometry, overcrowded ethylenes (OCEs) with
bulky substituents can adopt syn-, anti-folded and/or twisted forms due to the steric hindrance
around the central C=C double bond. As a result, many OCEs can exhibit photo- and
thermochromic behavior due to a change in structure upon exposure to external stimuli.

Herein, I focus on highly strained m-electronic systems, where control of structures and
physical properties based on extremely elongated C—C single bonds and highly strained C=C
double bonds was demonstrated. Thus, these strained compounds exhibiting unique response
behavior could be promising candidates for the development of functional materials.
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Compounds
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