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Substituent effect on the dynamic nature of radically exchangeable dynamic covalent bonds
(Department of Chemical Science and Engineering, Tokyo Institute of Technology) OTakuma
Watabe, Daisuke Aoki, Hideyuki Otsuka

Dynamic covalent bonds (DCBs) based on equilibrium between the dimeric state and the
stable radical intermediate offer a platform for self-healing or recyclable polymer materials.
However, DCBs which are in equilibrium with radicals even at ambient temperature are
incompatible with radical polymerization because the radical works as an inhibitor or initiator
for the polymerization, which limits the range of application. Therefore, a general model that
predicts the properties of DCBs before synthesis is desired to develop tailor-designed DCBs.

We focused on a bis(2-arylindane-1,3-dione) (BAID) skeleton as a model compound. In the
present study, various BAID derivatives were synthesized and their dynamic property in the
solution was evaluated by electron paramagnetic resonance measurements. It was revealed that
the dynamicity can be tuned by the substituent of BAID. We constructed a theoretical model to
predict the characteristics of novel BAID skeletons by DFT calculations. By using the
predictive model, we developed a novel system in which the dynamic property of BAID can
be controlled by the addition of acid/base.
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