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Abstract: Halogen bond, as an important noncovalent interaction, has attracted extensive attention in the field of
chiroptical materials owing to its high directionality, predictable geometry, diverse interaction modes, and tunable
interaction strength. Compared with traditional hydrogen-bonded systems, halogen bonding not only enables the con-
struction of more stable chiral structures, but also exhibits unique advantages in circularly polarized luminescence,
circularly polarized phosphorescence, and stimuli-responsive optical materials through the heavy atom effect of heavi-
er halogen elements. This review introduces the fundamental structural characteristics and major interaction modes of
halogen bonding, and summarizes recent advances in the application of halogen bonding in chiral optical materials,
including circularly polarized luminescence, chiral transfer, and chiroptical switches. In addition, current challeng-
es in this field, such as insufficient stability in aqueous environments, the limited exploration of novel halogen-bond-
ing systems, and the lack of dynamically responsive systems, are discussed, together with perspectives on future de-
velopment. Halogen bonding provides new strategies for the design and construction of chiral optical materials and

shows broad application prospects in optoelectronic devices, bioimaging, and intelligent materials.
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Figure 1  Basic structures of halogen bonds and some nonconventional halogen bonds
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X halogen bond induced supramolecular helices and their influence on chiroptical properties; b) the effects

of halogenation on the crystal packing modes of cyclic dipeptides and their chiroptical properties
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Figure 3 Co-assembly involving halogen bonding and its regulation of chiroptical properties
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roptical properties
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