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Diradicals Produce Ambipolar Transistors: What and Why
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m—organic conjugated diradicals have gaining interest in the recent times given their uses in
different formats of electronic applications encompassing OFETs,® non-linear optical dyes,
chromophores for singlet fission in OPV,? etc. Our recent interests have turned into the role of
their open-shell structures and their impact in the stabilization of +1, -1 charges. Since the first
studies in fused planar diradicals, we were fascinated by the fully reversible and almost perfect
oxidation/reduction mirror-like shapes of their cyclic voltammetries (i.e., uncommon in the
organic field, in Fig. 1).3 This aimed us to test the ambipolar charge transport character of
diradicals in OFETs and discovered that some particular diradicals are able to transport both kind
of charges, holes and electrons, with similar mobility, or balanced p-n mobility.
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Figure 1. Electrochemical cyclic voltammetry of one of the difluorenoheteroles (X = S) together
with their general chemical structures.

Here, we will explore the connection between diradical character and ambipolar charge
transport, a relationship that will be put forward through the role of reorganization energies. We
will discuss that medium diradical character imparts reduced reorganization energies either for
the exchange of holes and of electrons. Indeed, we found out values of reorganization energies
comparable for hole conduction in pentacene, but for both regimes of charging. This suggests that
the reduction of the structural changes in molecules with medium diradical character is at the
origin of the ambipolar charge transport and of the mirror-like shapes of the cyclic voltammetries.
This communication is focused on the study of the origin of medium diradical character in a set of
four difluorenoheterole compounds (Fig. 1) in which the open-shell structure is driven by an
amalgam of aromaticity gaining and captodative effects. The experimental p-n OFET mobilities
related with the ambipolar electrical behavior are discussed in terms of reorganization energies.
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