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Mechanofluorochromic molecular materials as potential local stress probes
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Fluorescent materials, designed through appropriate molecular engineering, are able to signal
different stimuli with a high sensitivity. In particular, a material is called
“mechanofluorochromic” when its fluorescence emission changes upon mechanical
stimulation (pressure, shearing force...). Mechanofluorochromic compounds have attracted a
rapidly growing interest for the last five to six years, in particular for their possible use as
mechanical sensors,™  and several series of new molecules have been synthesized.[ We are
interested in a multiscale study of this phenomenon, in order to relate the molecular structure
of a mechanofluorochromic dye to its sensitivity to different mechanical stimuli.

We synthesized a short series of difluoroboron p-diketone derivatives B3I bearing carbonyl
substituents, which all demonstrate mechanofluorochromic behavior (Fig. 1). The
photophysical properties of those novel compounds, in solution as well as in bulk solid, in
thin films and in nanoparticles will be presented, along with studies by AFM coupled to
fluorescence microscopy, which allow simultaneously following the changes of morphology
of these materials and the changes of their fluorescence emission.

DFB-Ester : Ry= OMe R,= COOMe
DFB-Acid : Ri= OMe R,= COOH
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Figure 1: compounds synthesized and mechanofluorochromic behavior of the compound DFB-amide.

Funding: Mission pour I’Interdisciplinarité (CNRS), ERC StG-2016-715757
(MECHANO-FLUO)

References:

[1] D. A. Davis, A. Hamilton, J. Yang, L. D. Cremar, D. Van Gough, S. L. Potisek, M. T.
Ong, P. V. Braun, T. J. Martinez, S. R. White, J. S. Moore, N. R. Sottos, Nature 2009, 459,
68-72

[21 Z. Chi, X. Zhang, B. Xu, X. Zhou, C. Ma, Y. Zhang, S. Liu, J. Xu, Chem Soc Rev 2012,
41, 3878-3896.

[3] G. Zhang, J. Lu, M. Sabat, C. L. Fraser, J Am Chem Soc 2010, 132, 2160-2162 ; P.
Galer, R. C. Korosec, M. Vidmar, B. Sket, J Am Chem Soc 2014, 136, 7383-7394.

1


mailto:callain@ppsm.ens-cachan.fr

