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Abstract

Pillar[n]arenes are a class of artificial synthetic macrocyclic molecules featuring unique symmet-
rical and pillar-shaped cavity structures, as well as facile functionalization by chemically modifying
their end groups. These features have conferred pillar[n]arenes to be of fundamental importance

XEG|IF: X, 28307, TR OG0 R 3 - o TR R TCHERE D). ribEEERE, 2025, 15(1): 22-33.
DOI: 10.12677/aac.2025.151003


https://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2025.151003
https://doi.org/10.12677/aac.2025.151003
https://www.hanspub.org/

Xy, ZECF

as macrocyclic building blocks for the construction of copious stimuli-responsive functional supra-
molecular assembly systems and materials. Light represents a clean and noninvasive external stim-
ulus with unique spatiotemporal controllability, which has attracted considerable attention to the
development of photoresponsive host-guest supramolecular systems. This review mainly summa-
rizes the recent progress on photoresponsive pillar[n]arene-based host-guest supramolecular as-
sembly systems and functional materials, with systematical elaboration and perspectives on their
construction strategies and applications of currently reported photoresponsive pillar[n]arene-
based host-guest supramolecular assembly systems and materials.
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Figure 1. Condensation of 1,4-dimethoxybenzene with Lewis acids [9]
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Figure 2. (a) Molecular structures and space-filling models of pillar[5]arene and pillar[6]arene, as well as the chemical struc-
tures of typical guests for pillar[n]arene derivatives; (b) Schematic illustration of pillar[n]arene-based supramolecular switches
regulated by pH, redox, competitive binding, light and temperature [17]
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Figure 3. (a) Pillar[6]arene-based photoresponsive host-guest complexation, as well as its photocontrolled self-assembly be-
havior [19]; (b) Photoreversible switching of the lower critical solution temperature in a photoresponsive host-guest system of
pillar[6]arene with triethylene oxide substituents and an azobenzene derivative [18]
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Figure 4. (a) Photoresponsive self-assembly based on a water-soluble pillar[6]arene and an azobenzene-containing amphiphile in
water [20]; (b) Chemical structures and cartoon illustration of the photoresponsive host-guest complex between CWP6 and AAP1
in water [21]
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Figure 5. (a) Chemical structures of stiff stiloene modified pillar[5]arenes Z-1, E-1 and E-2; (b) Schematic illustrations of the

supramolecular assemblies of E-1 and E-2 [22]
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Figure 6. (a) Chemical structures of stiff stilboene modified pillar[5]arenes Z-1, E-1 and E-2; (b) Schematic illustrations of the

supramolecular assemblies of E-1 and E-2 [23]
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Figure 7. (a) Construction of microporous multilayer films with azobenzene valves attached to pore outlets from LbL assembly
by consecutive adsorption of cationic (P*) and anionic (P") pillar[5]arenes and a cationic pillar[5]arene bearing one azobenzene
moiety (Azo-P*); (b) Photocontrolled reversible guest uptake, storage, and release by azobenzene-modified microporous mul-
tilayer films of pillar[5]arenes [24]
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Figure 8. (a) Photocontrolled threading of pillar[5]arene onto the azobenzene-end of a viologen derivative [29]; (b) A light-
operated pillar[6]arene-based molecular shuttle [29]
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Figure 9. (a) Structure and synthesis of stiff stilbene and pillar[5]arene based [1]rotaxane Z-1; (b) A schematic presentation
of the directed motion of the wheel triggered by photoisomerization of stiff stilbene. The blue (A) and red (B) rectangles
represent two localization sites of the “wheel” [30]
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Figure 10. (a) Chemical structures of the azobenzene-fused bicyclic pillar[n]arene derivatives MUJ1~MUJ3, and the guests
of G1 and G2; (b) Schematic diagram for the in-out equilibrium of the enantiomers of trans-MUJ1; (c) The competitive com-
plexation of MUJs; (d) Light-driven chirality switching of (in-Rp/out-Sp)-MUJ1 [31]
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