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Abstract

This paper conducts an in-depth study on the detection mechanism of ratiometric fluorescent probe
L1, which is designed and synthesized based on the intramolecular charge transfer (ICT) mechanism,
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for detecting zinc ions in solution. Through theoretical calculations and investigation on spectro-
scopic experiments of probe L1 and its complex L1-Zn with zinc ions, the recognition and detection
mechanism of probe L1 for zinc ions is explored in detail. This study provides a theoretical basis
and novel design ideas for the development of new, efficient fluorescent probes for metal ions.
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Figure 1. Structural schematic diagram of fluorescent Probe L1 (White: Hydrogen Atom; Red:
Oxygen Atom; Blue: Nitrogen Atom; Cyan: Carbon Atom)
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Figure 2. Electron density of states of Probe L1 (I. Tetrahydrofuran; II. Quinoline; III. Styrene)
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Figure 3. Density difference diagram of the electron excitation process (So-S1) of Probe L1
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Figure 4. Dual descriptor potential of Probe L1 (Orange: Positive value; Green: Negative value)
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Figure 5. Analysis of the interactions between Probe L1 and zinc ions (green)
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Figure 6. Electron density of states of the complexation product L1-Zn (I. Styrene; II. Quinoline; III. Tetrahydrofuran)
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Figure 7. Density difference diagram of the electron excitation process (So-S1) of complex product L1-Zn
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