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Figure 1 (a) Photo-switchable, tweezer-like azobenzene-spaced re-
ceptors indicating tunable substrate binding upon isomerization; (b)
anion coordination stabilized Z isomer shows the competition versus
increased lone pair repulsion of N=N in Z-isomer; (c) photoisomeriza-
tion of ligand LY and LM (color online).
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Table 1 Photoswitching and thermal relaxation properties of bis-bis
(urea) ligands and their anion complexesa)
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Figure 2 DFT-optimized structures for chloride coordinated com-
plexes. (a) (C17),E-LY?, (b) (CINZ-L"*, and (c) (CI")Z-L™ (color
online).
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Figure 3 (a) Stacked 'H NMR spectra of (Cl_)E-LNOZ upon
isomerization (I mM, 20% v/v DMSO-ds/CD;CN, 400 MHz, 298 K).
(b) Normalized Z-isomer fraction plots at 278 K and (c) Eyring plots of
LY and the complexes with different equivalents of chloride anion
(color online).
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Figure 4 The equilibria involved in chloride coordination and
photoisomerization (color online).
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Figure 5 (a) Schematic presentation for the sulfate coordination driven double helicate and its isomerization. (b) Single crystal X-ray diffraction
structures of double strands TEA4(SO4)2E-LN022. (c) Optimized structure of Z-isomerized double helicate. (d) Eyring plots for the thermal relaxation of

double helicates (color online).
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Anion coordination suppressed thermal relaxation of azobenzene
based molecular twezzers

Jiajia Zhu, Ya-Zhi Chen, Wei Zhao , Biao Wu'

Key Laboratory of Medicinal Molecule Science and Pharmaceutics Engineering, Ministry of Industry and Information Technology, School of
Chemistry and Chemical Engineering, Beijing Institute of Technology, Beijing 102488, China

*Corresponding authors (email: zhaochem@bit.edu.cn; wubiao@bit.edu.cn)

Abstract: The azobenzene-based molecular tweezers can regulate the uptake and release of substrate upon light
irradiation making it extensively studied in the fields of molecular recognition, catalysis, and transmembrane transport.
The investigation of thermal relaxation behaviors contributes to understanding the photochemical and photophysical
properties of photoswitch molecules and provides design principles of new azobenzene molecules. Strong coordination
of cationic or neutral substrates with the cis isomer can suppress the thermal relaxation rate of azobenzene units.
However, due to the increased charge density in the azobenzene double bond region, anion coordination typically
accelerates the thermal relaxation rate. In this study, azobenzene-based bis-bis(urea) ligands were designed. With
enhanced multiple hydrogen bonding interactions, the thermal relaxation rate of azobenzene was successfully
suppressed upon anion coordination. Compared with the free ligand, the thermal relaxation rate of chloride-coordinated
single helix was decreased by 20%, and the thermal relaxation rate of sulfate-coordinated double helicate was decreased
by 50%.
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