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Structure-regulated Dynamic Behavior of Aromatic Schiff Base
Bonds and Their Polymer Multifunctional Applications
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Abstract: Aromatic Schiff base bonds, due to conjugated structure and reversible dynamic characteristics,
play an important role in dynamic covalent chemistry. Unlike aliphatic Schiff base bonds, the introduction
of aromatic or heteroaromatic skeletons not only endows Schiff base bonds with improved thermal and
mechanical stability, but also allows the dynamic exchange barrier and stimulus-responsive behaviors to
be tuned by electronic delocalization. This paper summarizes the effects of two representative structural
motifs (e.g., aryl-alkyl and fully aryl substitution) on the stability and dynamic behavior of aromatic Schiff
base bonds. Subsequently, it discusses the hydrolysis/condensation equilibrium and exchange mechanisms,
and reveals the role of substituent electronic effects and acid catalysis in controlling dynamic exchange
pathways. Recent progress in polymeric materials based on aromatic Schiff base are reviewed, focusing on
applications in light-/heat-triggered self-healing, reprocessing and recycling, flame retardancy, antibacterial
materials, and catalysis. This work provides a useful reference for the design and development of highly
stable, smart, and multifunctional aromatic Schiff base polymers.
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Figure 1 Two representative substitution patterns in aromatic Schiff bases: (a) aryl-alkyl substitution; (b) fully-aryl substitution
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Figure 2 Schematic illustration of the intramolecular hydrogen-
bonding structure induced by ortho-hydroxyl substitution in

aromatic schiff bases
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Figure 5 Optical absorption characteristics of a photo-responsive aromatic Schiff base system and its visible-light-regulated
dynamic exchange behavior: (a) Ultraviolet-visible absorption spectrum of DiASB-DiOH; (b) 'H-NMR spectrum (6=8.0-9.0) of
the exchange products obtained from equimolar ASB-1 and ASB-2 (0.005 mol-L ') in DMSO-d, after 4 h of light irradiation;
(c) proposed schematic illustration of the model exchange reaction between ASB-1 and ASB-2 under visible light (Reprinted with

permission form Ref. [33]; Copyright (2020) The Royal Society of Chemistry)
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Figure 6 (a) The photo-responsive properties of aromatic Schiff base macromolecular chain extenders containing PEG segments;

(b) Visible light-induced scratch repair and photothermal response (Reprinted with permission form Ref. [42]; Copyright (2025)

Wiley)
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Figure 7 (a) Comparison of reprocessing performance of polymer materials under visible light and dark conditions;

(b) under visible light irradiation conditions, the stress-strain curves of the sample after three re-processing steps (Reprinted with
permission form Ref. [33]; Copyright (2020) The Royal Society of Chemistry)
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Figure 8 (a) Chemical structure of PET copolyesters containing aromatic Schiff base units; (b) Vertical burning behavior of neat
PET and BA(PET; (c) Char layer morphology of neat PET and BA,,PET after combustion; (d) High-temperature self-crosslinking
reaction of aromatic Schiff base units (Reprinted with permission form Ref. [21]; Copyright (2018) Elsevier)
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Figure 9 Antibacterial activity of chitosan-based metal-aromatic Schiff base complexes: (a) Schematic illustration of the molecular

structure; (b) Antibacterial activity against Bacillus subtilis and Staphylococcus aureus; (c) Antibacterial activity against Escherichia

coli (Reprinted with permission form Ref. [50]; Copyright (2022) Springer)
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Figure 10 (a) Schematic illustration of the structure of polymer-supported aromatic Schiff base metal catalysts; (b) Comparison

of cyclohexene conversion as a function of reaction time over catalysts with different metal centers (Reprinted with permission

form Ref. [55]; Copyright (2009) Wiley)
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