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<< Abstract >> 
 
I will discuss three types of polycyclic hydrocarbons with an open-shell ground states: (a) zig-zag 
edged nanographenes such as periacenes;[1] (b) Z-shaped quinoidal hydrocarbons such as zethrenes,[2] 
and (c) extended p-quinodimethanes.[3] The discussion will include their challenging synthesis, their 
characterizations of the ground-state structures and their unique optical, electronic and magnetic 
properties.[4] 
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< Abstract > 
 
Carbon–carbon (C–C) bonds constitute the major framework of organic molecules and carbon–hydrogen (C–H) 
bonds are abundant in their peripheries. Such nonpolar 　-bonds are thermodynamically stable and kinetically inert in 
general. Selective activation of those ubiquitous bonds offers a straightforward method to construct and functionalize 
organic skeletons. Herein is presented ring expansion from orthocyclophanes to metacyclophanes by means of sequential 
actions of light and a metal catalyst. Formally, non-strained C–H and C–C bonds are cleaved and exchanged without any 
atoms or groups eliminated. Of note is that the entire transformation is energetically uphill. The involvement of 
photocyclization renders it possible to drive the thermodynamically disfavored transformation forward. Furthermore, the 
present work has established stereospecificity in the transfer of central chirality on a tertiary carbon to planar chirality of 
the resulting substituted metacyclophane.  
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