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Abstract 

 

Radicals are highly reactive chemical species that have widespread applications. Recent reports 

indicate that certain persistent organic radical systems having electronic structures that 

apparently do not obey the Aufbau Principle. For example, Bredas et al. characterized a series 

of donor–acceptor organic radical systems that possess non-aufbau electronic structures and 

high photostability. Coote and coworkers reported some highly stable radical anions with non-

aufbau character, including 4-carboxy-TEMPO. Radical systems of these types display electronic 

structures wherein their singly-occupied molecular orbitals (SOMOs) are lower in energy than 

their highest-occupied molecular orbitals (HOMOs), thereby exhibiting SOMO-HOMO inversion 

(SHI). The studies of systems displaying SHI suggest a tantalizing connection between radical 

stability/persistence and non-aufbau electronic structure. 

 

I will provide brief overview of some recent studies in which non-aufbau radical systems have 

been studied. I will then share some examples from our recent work in which a strong 

connection between non-aufbau character and radical reactivity found. Implications for 

Nature’s use of SHI in the control of the reactivity and selectivity in radical enzymes will be 

discussed. 
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