Chiral molecular materials for opto-electronic applications
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Chirality has recently attracted significant attention in optoelectronic domains due to
the particular interaction of chiral material with circularly polarized light (CPL) and
the potential of the latter in several (chiro)-optoelectronic applications such as new-
generation displays, spintronic and optical information processing.!*! Moreover, chiral
n-conjugated molecules offer the possibility to tune the property of solid state chiral
material solely by playing with the enantiopurity degree of the starting molecular
solution, resulting sometimes in very different films properties between a racemate
and the corresponding enantiomer of a chiral molecule (absorption, luminescence,
electronic conduction, ...).[4 The potential of chirality in molecular electronic will be
illustrated with recent examples of our group, notably with naphthalimide end-capped
helicenes derivatives 2 (Figure 1).
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Figure 1. left: Chemical structure of helicene-naphthalimide P-2 with corresponding CPL and UV-vis
spectra in cyclohexane, CH,Cl, and DMF at 298 K; right: Schematic architecture of the elaborated
photovoltaic cells and associated current density-voltage characteristics.

References

[1] aJ. P. Riehl, F. S. Richardson, Chem. Rev. 1986, 86, 1-16; bJ. Kumar, T. Nakashima, T. Kawai, J.
Phys. Chem. Lett. 2015, 6, 3445-3452; cChirality at the Nanoscale, Nanoparticles, Surfaces, Materials
and more (Ed.: D. Amabilino), Wiley-VCH, 2009.

[2] aJ. R. Brandt, F. Salerno, M. J. Fuchter, Nat. Rev. Chem. 2017, 1, 0045; bY. Yang, B. Rice, X. Shi,
J. R. Brandt, R. Correa da Costa, G. J. Hedley, D.-M. Smilgies, J. M. Frost, I. D. W. Samuel, A. Otero-
de-la-Roza, E. R. Johnson, K. E. Jelfs, J. Nelson, A. J. Campbell, M. J. Fuchter, ACS Nano 2017; cP.
Josse, L. Favereau, C. Shen, S. Dabos-Seignon, P. Blanchard, C. Cabanetos, J. Crassous, Chem. Eur. J.
2017, 23, 6277-6281.


mailto:ludovic.favereau@univ-rennes1.fr

