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Main text

Switchable molecules exhibiting reversible
changes in their physical properties are highly
promising for diverse applications, such as data
storage and sensors. Over the last few years, we
have developed a family of Ni- and Co-based
trimetallic complexes whose magnetic and
optical properties can be switched depending
on the redox state of the
hexahydroxytriphenylene (HHTP) bridging
ligand.!-3 This ligand bears three redox-active
sites that can undergo reversible oxidation
processes from the catecholate (cat) species
into semiquinone (sq), and to quinone (q). This
study shows the possibility of obtaining
different complexes capable of displaying
multi-step electronic switching. The magnetic
behavior of the molecules is significantly
influenced by the redox state of the bridging
ligand, particularly by the presence and
localization of the radicals, which also affects
the coordination sphere of the metal ions. The
resulting structural and electronic changes have
a profound impact on the spectroscopic
properties of the complexes, as shown by the
modulations in the UV-vis and near IR spectra.
In the particular case of the Co-based
trimetallic complexes, careful modifications of
the Co coordination sphere enabled to tune the
crystal field and to induce valence tautomerism
(VT) transitions both in solution and in the
solid state. These systems also exhibit
electrochromic ~ properties  through  six
reversible one-electron processes.* The precise
nature of the multiple redox processes was
elucidated thanks to spectro-electrochemical
studies and TD-DFT calculations.
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