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Synthesis, Reactions, and DFT Study of Radical-type Mechanophores with Bisarylfluorene
Skeletons ('Sagami Chemical Research Institute, *Department of Chemical Science and
Engineering, Dept. of Chem. Sci. and Eng., Tokyo Tech.) OHajime Sugita,'” Yi Lu,” Koichiro
Mikami,' Daisuke Aoki,” Hideyuki Otsuka?

Radical-type mechanophores (RMs) are expected for self-healing and visualization of
damaged parts or mechanical stress in polymeric materials via homolysis of their central C—C
bonds. They showed different oxygen- or thermo-stabilities, and they are important factors to keep
RM properties in polymer processing. To understand the relationship between the structure of RMs
and both stabilities, we synthesized bistriazinefluorene (BTAF) as a derivative of bisphenylfluorene
(BPF) and difluorenylsuccinonitrile (DFSN). Variable temperature electron paramagnetic
resonance (EPR) measurements revealed that ground polymer with a BTAF generated radical
species. AE in C—C bond dissociation reaction which was evaluated by density functional theory
(DFT) calculation of DFSN, BPF, and BTAF are 15.9 kcal/mol, 2.8 kcal/mol, and 9.1 kcal/mol,
respectively, and these results were consistent with thermo-stability. Keywords
Mechanochemistry; Mechanoradical; Electron paramagnetic resonance; Density functional theory

calculation
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