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Abstract: This review systematically summarizes recent advances in the precise synthesis, structural regulation,
and circularly polarized luminescence (CPL) performance of pyrene-based [n]helicenes. Owing to the persistent
trade-off between high photoluminescence quantum yield (@}, ) and large luminescence dissymmetry factors (g,,) in
traditional organic CPL materials, the integration of highly emissive pyrene units with stably helical helicene frame-
works has emerged as an effective strategy to realize the synergistic enhancement of both properties. Particular em-
phasis is placed on the functionalization strategies based on different reactive sites of pyrene, such as the 1, 2-posi-
tions and the K-region (4,5- and 9, 10-positions) , as well as on key synthetic methodologies including photocycliza-
tion, Scholl oxidative cyclization, Suzuki coupling, and C — H activation. Furthermore, the photophysical proper-
ties, chiroptical characteristics, and CPL behaviors of these pyrene-fused helicenes are comprehensively summa-
rized, through which the structure — property relationships governing their molecular structures and luminescent per-
formance are elucidated. Overall, combining high luminescence efficiency with excellent chiroptical responses, py-
rene-based helicenes represent an important molecular platform for constructing high-performance organic CPL mate-
rials, which provides significant guidelines for the future design and development of next-generation chiral optoelec-

tronic functional materials.
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Fig. 1 Basic molecular structure of helicenes
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Fig.3 Synthetic pathways and molecular structures of 1,2-fused pyrene-based helicenes (7)-(21)
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Fig.5 Synthetic pathways and molecular structures of K-region fused pyrene-based helicenes (30)-(43)
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