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In order to better understand the correlation between molecular
structure and optical properties, such as aggregation-induced emission and
mechanochromic luminescence, we substituted at the 4- and b-positions as well
as the 4-, 5-, 9-, and 10-positions of pyrene to form two new pyrene
derivatives. Additionally, we introduced cyanide groups at the edges of the
compounds to investigate the influence of these moieties on the luminescent
properties of pyrene derivatives 1in both solution and solid state.
Simultaneously, the fluorescence properties of these compounds i1n
water/acetonitrile mixed solution were studied, revealing excellent
aggregation-induced emission properties with a redshift in the emission
maximum in the aggregated state compared to the molecular state, attributed
to the formation of J-aggregates in the aggregation process. Detailed studies
of the crystal structures of the compounds revealed various intermolecular
forces, such as C-H... 7 and C-H...N interactions, contributing to the
excellent mechanochromic luminescence performance. Powder X-ray diffraction
studies on the mechanochromic Iluminescence properties of the compounds
indicated that the mechanochromic luminescence
1s attributed to the J-
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for the structure-luminescence
relationship of organic
mechanochromic luminescent
materials, aiding in the
design of high-performance
organic mechanochromic
luminescent materials. Chem.
Asian J., 2024, 19, e20230091. 00" 450 " 00 550 600 €50 700 750
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Team Members: Chia-Hsiang Chen, Eldhose V. Varghese, Chia-Yu Yao

Research Team Introduction: Our team 1s dedicated to the synthesis of
aggregation-induced emission molecules and nanographene.
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