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So far, most reported n-conjugated systems in neutral state have a closed-shell ground state.
However, recent research disclosed that certain type of m-system could have open-shell singlet
diradical and even polyradical ground state.!'! In this lecture, I will discuss various types of open-
shell polycyclic hydrocarbons developed in our group: (a) zethrenes,”! (b) extended p-
quinodimethanes, ! (c¢) linear and macrocyclic polyradicaloids,*! (d) zigzag edged
nanographenes/graphene nanoribbons, and (e) 3D n-conjugated diradical cages and 2D covalent
organic radical frameworks.® The discussion will mainly include their challenging synthesis, their
characterizations of the ground-state structures, and their unique optical, electronic and magnetic
properties. These fundamental studies now allow us to do rational design of stable open-shell
singlet molecules with tunable physical properties and exploit their applications in molecular
electronics, spintronics and photonics.!”!
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