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Chirality describes an object that can exist as a pair of non-superimposable mirror-images. Despite its well-
recognized role in biological functions, chirality remains underexplored in the materials science area. One of 
the most intriguing properties of chiral molecules is their ability to interact specifically with left- and right-
handed circularly polarized light either in absorption (Electronic Circular Dichroism, ECD) or in emission 
(Circularly Polarized Luminescence, CPL). The latter is becoming a focal point in several photonic applications, 
ranging from optical communication of spin information to novel display and imaging technologies.[1] Helicenes 
are polycyclic aromatic compounds with non-planar screw-shaped skeletons formed by ortho-fused benzene or 
other aromatic rings,[2] and can be regarded as valuable inherently chiral building blocks exhibiting good CPL 
activity.[3] In this communication, we will present how we took advantage of the exciton coupling chirality 
phenomenon to boost the CP emission of helicene molecules leading to strong and tunable CPL responses with 
high dissymmetry factors and the use of such chiral luminophore as active materials for the emission of 
dissymmetric CP light from organic light-emitting diodes (CP-OLEDs).[4] The direct generation of CP-
electroluminescence would not only simplify the architecture of the OLEDs devices via the suppression of the 
optical polarization filter, but also, it can improve the contrast performances and the efficiency of conventional 
2-D displays.[5]  

 

 

Figure 1. 1) Exciton coupling effect in the ECD and CPL spectra of diketopyrrolopyrrole-helicene derivatives. 2) Chemical structures of helicene 
luminophores used for CP-OLEDs b) Corresponding plots of the luminescence (from vapor deposition film) and electroluminescence dissymmetry factor, 

glum and gEl, respectively c) A picture of an operating CP-OLED. 

 
[1] a) Brandt, J., Salerno, F., Fuchter., Nat. Rev. Chem. 2017, 1, 0045. b) Yang, Y., da Costa, R., Fuchter, M., Campbell, A.J., Nature. Photon. 2013, 7, 

634. c) Shang, X., Wan, L., Wang, L., Gao, F., Li, H., J. Mater. Chem. C, 2022, 10, 2400. 

[2] a) Y. Shen., C.F. Chen., Chem. Rev. 2012, 112, 1463. b) Dhbaibi, K., Favereau, L., Crassous., J., Chem. Rev. 2019, 119, 8846. c) J. Crassous, I.G.Stará, 
I. Starý, Helicenes -Synthesis, Properties and Applications, Wiley, 2022. 

[3] a) Sánchez-Carnerero, E.M., Agarrabeitia, A.R., Moreno, F., Maroto, B.L., Muller, G., Ortiz, M.J. and de la Moya, S., Chem. Eur. J., 2015, 21, 13488 
b) J. Crassous, in Circularly Polarized Luminescence of Isolated Small Organic Molecules, ed. T. Mori, Springer, Singapore, 2020, 53. 

[4] a) Dhbaibi, K.; Favereau, L., Srebro-Hooper, M., Jean, M., Vanthuyne, N., Zinna, F., Jamoussi, B., Di Bari, L., Autschbach, J., Crassous, J., Chem. 
Sci. 2018, 9, 735. b) Dhbaibi, K., Favereau, L., Srebro-Hooper, M., Quinton, C., Vanthuyne, N., Lorenzo, A., Roisnel. T., Jamoussi, B., Poriel, C., 
Cabanetos, C.; Di Bari, L.; Autschbach, J.; Crassous, J. Chem. Sci., 2020,11, 567. c) Dhbaibi, K.; Abella, L.; Meunier-Della-Gatta, S.; Vanthuyne, N.; 
Roisnel, T., Jamoussi, B., Pieters, G., Racine, B., Quesnel, E., Autschbach, J., Crassous, J., Favereau, L., Chem. Sci., 2021,12, 5522. d) Dhbaibi, K.; 
Shen, C., Jean, M., Vanthuyne, N., Roisnel, T., Górecki, M., Jamoussi, B., Favereau, L., Crassous, J., Front. Chem. 2020, 8, 237. 

[5] a) Zinna, F., Giovanella, U. and Bari, L.D., Adv. Mater., 2015, 27,1791. b) Zinna, F., Pasini, M., Galeotti, F., Botta, C., Di Bari, L., Giovanella, U., 
Adv. Funct. Mater. 2017, 27, 1603719. b) D.-W. Zhang., M. Li., C.-F. Chen., Chem. Soc. Rev., 2020, 49, 1331 c) Frédéric, L., Desmarchelier, A., 
Favereau, L., Pieters, G., Adv. Funct. Mater. 2021, 31, 2010281.  

mailto:fabrice.pointillart@univ-rennes1.fr

