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1. Synthesis route of ABPX-TPE1 and ABPX-TPE2.

HAc

+ B —

O O EtOH, reflux .
CHO

ABPX-hy 4-(1,2,2-triphenylvinyl)benzaldehyde
(TPE-CHO)

ABPX-TPE2

2. Theoretical calculations.

All calculations were performed by ORCA 5.0.181, All geometrical structures
were optimized by density functional theory at PBEO0-D3/def2-SVP levellS2l.
Vibrational frequency analyses at the same level as optimization were performed to
confirm that all stationary points were local minimum (no imaginary frequency). The
ethanol was served as solvent, using the Conductor-like Continuum Polarization
Model (C-PCM)IS3l. The high-level PBE0-D3/def2-TZVP and the Solvation Model
based on Density (SMD) model5* were used to calculate the electronic energy on the
basis of optimized structures.

The wave function-related topological studies were performed using Multiwtn
softwarelS3] and visualization by VMD softwarelS6l,
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4. The characterization of ABPX-hy.
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5. The characterization of A-T1.
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6. The characterization of A-T2.
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7. The ESI-MS spectrum of A-T1-M"".
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Fig. S1. The fluorescence spectra of AIE test of probe A-T1 (a) and A-T2 (b).

Fig. S2. The planar crystal structure of A-T2.
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Fig. S3. Absorption spectra of absolute EtOH of A-T2 (10 pM) in the presence of

various cations (10 equiv.).
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Fig. S4. The absorption spectra comparison of A-T2 with the addition of competitive

cations (10 equiv, black bars) and Cu?* (10 equiv, red bars) in EtOH.
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Fig. S5. Absorbance responses of the complexation between A-T1 and Hg?* (10 uM)

by adding S* in EtOH. The inset shows the absorbance intensity at 533 nm of the S*
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Fig. S6. The HOMO and LUMO between probe A-T1 and A-T1-Hg?*-Cu?".
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Fig. S7. The comparison of theoretical calculation and experimental spectral of (a) A-
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T1, (b) A-T1-Hg?", (c) A-T1-Cu?*, and (d) A-T1-Hg?"-Cu?".
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Fig. S8. a) Fluorescence comparison of A-T2 powder before and after treatment; b)

CIE chromaticity diagram with coordinates corresponding to the surrounding

environment of A-T2 powders (i) after grinding (i) and exposure to HCI vapor (iii)

and treated with NH; vapor again (iv).
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Fig. S9. The 'H NMR spectrum of A-T1 (A), exposure to HCI vapor (B;) and treated

with NH; vapor again (C,).

S13



(&)

(B,)

(Ar)

|

JW?

Y

7 T
98 96 94 92 90 8% 86 &4 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54
f1 (ppm)

Fig. S10. The 'H NMR spectrum of A-T2 (A;), exposure to HCI vapor (B;) and

treated with NH3 vapor again (C,).
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Fig. S11. The determination of detection limit for Hg?* with probe A-T1 at 533 nm.

The detection limits (LOD = 3o/slope) were calculated to be 12 pM.
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