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Abstract: Chiral organoboron fluorophores, featuring tunable emission, good photostability, and abundant struc-
tural modification sites, represent important molecular platforms for constructing circularly polarized luminescent ma-
terials. This review focuses on representative chiral organoboron fluorophores, including centrally chiral BOPPY,
benzothieno-fused BOPPY, axially chiral BODIPY, spiranic BINOL-derived BBI, and boron-stereogenic chiral
BOPSH systems, and summarizes the relationships among molecular structure, supramolecular assembly pathways,
morphology evolution, and CPL output. Particular attention is paid to the effects of surfactant-assisted co-assembly,
solvent-induced aggregation, and solid-state self-dispersion strategies on chirality transfer, amplification, lumines-
cence efficiency, and processing compatibility. An integrated evaluation framework for assembled CPL materials is
further proposed, involving the luminescence dissymmetry factor, emission efficiency, morphological stability, and
device-conversion potential. This review aims to provide guidance for the development of chiral organoboron fluoro-

phores from molecular design and assembly-state CPL amplification to solid-state material transformation.
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Figure 1 ~ Schematic representations of (a) the molecular structures of centrally chiral BOPPYs 1 and 2; (b) the co-assembly
process with surfactants. Emission (¢) and CPL spectra (d) of (S)-1 (30 uM) at different times in SDS aqueous solu-
tion. CPL spectra of (R/S)-1 (e) and 2 (f). The SEM images of (S)-1 (g) and (R)-1 (h) after 96 h. TEM images of
(R)-1 (i) after 96 h. Bright field (j). (k, 1) Fluorescence images. (m, n) Single-crystal packing modes and the corre-
sponding helical structures.
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Figure 2 (a) Molecular structure of centrally chiral BOPPY 3; (b) SEM image of (S)-3 assembled in SDS aqueous solution.

(¢) CPL spectra of (R/S)-3 co-assembled with SDS after aging for 96 h; (d) Molecular structure of the axially chiral
BODIPY 4; (e) SEM and (f) TEM images of the assemblies; (g) CPL spectra of the supramolecular system of (R)-4.
(h) Molecular structure of the axially chiral BODIPY 5; (i) SEM and (j) TEM images of the assemblies; (k) CPL

spectra of the supramolecular system of (R)-5
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Figure 3

(a) The structure of spiranic BINOL-derived BBI 6; (b) Schematic illustration of the supramolecular assembly in de-

ionized water and in the presence of surfactants. Photos of (¢) (R)-6 in SDS deionized aqueous solution for 0-72 hours

under 365 nm UV light. The CPL spectra of (R/S)-6 in 99% water (d) and SDS deionized aqueous solution (e) , re-

spectively. Bright field (f) and fluorescent images (g) of the assembled nanofibers of (R)-6 in SDS aqueous solution

prepared after 72 h.
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Figure 4 (a) Chemical structures of BOPSHs 7-9. Fluorescence photos of 7-9 taken under a 365 nm lamp. (c-e) CD (dash

lines) and CPL spectra (solid lines) of (R/S)-7 (¢), (R/S)-8 (d) and (R/S)-9 (e) in dichloromethane. (f) Configu-

ration diagram of the fabricated devices. (g) Luminance and current density curves with the change of voltage of devic-

es Al and A2. (h) CP-EL spectra collected at 5 V and (i) plots of gy versus CP-EL wavelength of devices A1 and A2
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Table 1

Representative assembled chiral organoboron fluorophore systems and their CPL properties.
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