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Development of circularly polarized luminescent LED (CP-OLED) pigment
wrapped by polymer matrix
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Solid-state organic fluorescent materials are important for the development of electroluminescent sensing
devices. Herein, we report that optically active N,N-bis((/R)-phenylethyl)perylene-3,4,9,10-tetracarboxylic
diimide [(R,R)-BPP], N,N'-bis((1R)-1-naphthylethyl)perylene-3,4,9,10-tetracarboxylic diimide
[(R,R)-1-BNP], and N,N"-bis((1R)-2-naphthylethyl)perylene-3,4,9,10-tetracarboxylic diimide [(R,R)-2-BNP],
which contain extended m-electrons through planar perylenes, emit solid-state aggregation-induced-enhanced
(AIEnh) circularly polarized luminescence (CPL) in inorganic (KBr) pellets and organic-polymer-film
(poly(methyl methacrylate) (PMMA)- and myo-IPU-films) states. Chiral perylene fluorophore BPP emit
AIEnh-CPL with high dissymmetry factors (gcpL, up to 2.4 x 107%) and high quantum yields (@r, up to 0.43)
in the three solid matrices. In addition, an opposite chirality is essential for generating CPL of inverted sign.
However, a pair of enantiomeric organic molecules may not always be easy to prepare. Interestingly, the
chiral perylene fluorophores (R,R)-1-BNP and (R,R)-2-BNP can emit both positive and negative AIEnh-CPL
in the solid state, depending on their position on the naphthalene groups. On the other hand, no CPL was

observed in these fluorophores from their dilute solutions.
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Fig.2 Chiral luminophores (R,R)-BPP, (R,R)-1-BNP, and
(R,R)-2-BNP and organic polymers PMMA and myo-IPU.
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Fig. 4 CD (upper) and UV-Vis absorption (lower) spectra of
(R,R)-BPP in CHCI; (1.0 x 10" M).
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Fig. 5 CPL (upper) and PL (lower) spectra of (R,R)-BPP
in CHCl; (1.0 x 10* M).
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Fig. 7 CPL (upper) and PL (lower) spectra of (R,R)-BPP in
(a) PMMA-film- and (b) myo-IPU-film-dispersed states.
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