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Preparation and Mechanochromism Property of a Gold-Copper
Cluster Coordination Polymer

HAN Yuchen*, ZHANG Meng*, YANG Qi, PENG Qiuchen, LI Kai"
(College of Chemistry , Zhengzhou University , Zhengzhou 450001, China )

Abstract An atomic precise gold-copper coordination polymer, [AuCu(L),], (L=phenylacetylene) , was synthe-
sized, which exhibits excellent luminescent properties in the aggregated state. [ AuCu(L),], has a one-dimensional
chain-like structure and can be efficiently synthesized by a one-pot method at room temperature. Upon grinding, the
color of [ AuCu(L),], changes from yellow to red, and the emission wavelength red-shifts from 550 nm to 620 nm.
Under the action of dichloromethane vapor, the red [AuCu (L),], powders can revert to yellow. This reversible
change process exhibits excellent fatigue resistance, making [ AuCu(L),]  suitable for the application in fluorescent
anti-counterfeiting materials. Mechanistic study shows that [AuCu (L),], transforms from a crystalline state to an
amorphous state after grinding. Meanwhile, the original metal-metal bonds and a large number of 77-7 interactions
within and between molecules are disrupted, blocking the long-range cluster center luminescence channel, which is
the main reason for its luminescence and color change.
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Fig. 1 Schematic diagram of molecular stacking(A), monomer structure(B), intermolecular interactions(C)
and SEM image and elemental mapping(D) of [AuCu(L),],
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Fig.2 UV-Vis diffuse reflectance absorption spectra(A) and luminescence spectra(B) of [AuCu(L),],
before and after grinding and reversible luminescence cycles of [AuCu(L),], under alternating
grinding/exposure to DCM vapor (C)

Inset in (A): photographs of [AuCu(L),| before and after grinding under daylight. Inset in (B): photographs of
[AuCu(L),], before and after grinding under UV light.
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Fig. 3 Photographs showing the temperature-dependent color changes of unground [AuCu(L),], under UV light
(A), 3D luminescence spectra of [AuCu(L),], at 80 K(B) and 170 K(C), temperature-dependent lumi-
nescence spectra of unground [AuCu(L),],(D), luminescence intensity of unground [AuCu(L),], at
550 nm as a function of temperature, temperature-dependent luminescence spectra of ground [AuCu(L),],

(F) and luminescence intensity of ground [AuCu(L),], at 620 nm as a function of temperature(G)
P — 2P XRE S AEAN AR EE T 1 A6 A 3 am AT T . SRR W], [AuCu (L), ], WHE FT B 77
i it 4G WL BE T R AT N, S — 8 TADF 23128 R A5 A AL I [ 18 4(A) |, ARB2E, [AuCu(L),],
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Fig.4 Luminescence lifetime of unground(A) and ground(B) [AuCu(L),], at different temperatures, schematic
diagrams showing the decrease of the intermolecular Au—Au distances with temperature(C) and XRD

patterns of the [AuCu(L),], before grinding, after grinding and exposure to DCM vapor
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Fig. 5 Schematic representation of information storage and erasure in [AuCu(L),],-based paper
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