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Figure S1. 'H NMR spectra of 2TA in CDCl;

Chemical Formula: Cy7H;Ny08,
Molecular Weight: 411.62
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Figure S2. 3C NMR spectra of 2TA in CDCl;
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Chemical Formula: C34H3;N5S,
Exact Mass: 601.1462

Figure S3.'"H NMR spectra of probe BTA in DMSO-dg
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Figure S5. FT-IR spectra of probe BTA
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Figure S6. HR-MS spectrum of probe BTA.
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Figure S7. (a) UV-vis absorption and (b) fluorescence spectra of probe BTA (20 pM) in (CH;CN: H,0)

(6:4, v\v) solution in response to 1 mM of diverse anions (5 equiv.).

Increasing conc. of Hg?*

Figure S8. Photographs displaying fluorescence enhancement upon increasing concentration of analyte to

BTA solution.
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Figure S9. Fluorescence response of BT A in a mixture of (CH;CN: H,0) (6:4, vv) to (a) coexisting ions:
(1) BTA; (2) BTA-Hg?"; (3) BTA-Hg?" + Cu?*, Fe3*; (4) BTA-Hg?" + Na+, Fe?*; (5) BTA-Hg?" + Ca?",
Cu?*, (6) BTA-Hg?" + K+, Zn?*; (7) BTA-Hg?" + Ni%*, Cr3*; (8) BTA-Hg?" + Cr¢", Zn?*; (9) BTA-Hg?" +
Co®*, Ba?*; (10) BTA-Hg?" + Zn?*, Cu?*;(11) BTA-Hg?" + Pb?*, Mg?";(12) BTA-Hg?" + K+, Mg?*;(13)
BTA-Hg?" + Cd?**, Zn?>*;(14) BTA-Hg?" + Li+, AI**; (15) BTA-Hg?" + Mg, Mn?*. (b) mixed ions (1)
BTA; (2) BTA-Hg?"; (3) BTA-Hg?" + Ni?*, CI; (4) BTA-Hg?* + Ba?*, H,POy; (5) BTA-Hg?" + Ca?*, Br-;
(6) BTA-Hg?* + Pb2*, CN-; (7) BTA-Hg?* + Cr**, NOy-; (8) BTA-Hg?* + Cu2*, HSO,3(9) BTA-Hg?* +

Zn*", I-; (10) BTA-Hg?" + Cd*', F-; (11) BTA-Hg?" + Li*, HS-; (12) BTA-Hg?*" + Mg?*, SCN-.
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Figure S10. Job’s plot for probe BTA Vs Hg?*
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Figure S11. HRMS spectra of BTA-Hg?" complex.
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Figure S12. Nonlinear least-square fitting of the fluorescent emission intensity changes of BTA vs
concentration of Hg?" in aqueous acetonitrile medium using 1:1 complex binding equation.
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Figure S13. FT-IR spectra of BTA and BTA-Hg?" complex.

S1. pH Studies

To assess the physiological application, the pH dependence of the chemoprobe BTA in
CH;3;CN/H,0 (6:4, v/v) was examined using fluorescence spectroscopy. As shown in Fig. S13,
under acidic conditions (pH 2-4), the probe (BTA) and metal complex (BTA-Hg?") shows high
fluorescence due to protonation of the imidazole group. As pH increases above 4, fluorescence
intensity of BTA decreases sharply and attains its normal state, in contrast, the BTA-Hg?"
system maintains strong fluorescence over pH 4-10, indicating stable complex formation. At
higher pH (11-12), a slight decrease in fluorescence is observed, likely due to increased
basicity. Overall, the probe performs optimally in the pH range 4-10, making it suitable for
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Figure S14. Effects of pH on the emission intensity of probe BTA (20 uM) in the absence and presence

of Hg?" in CH3CN/H,0 (6:4, v/v).
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Figure S15. (a) Fluorescence response (b) life time spectra of BTA/PVA towards increasing

concentration of Hg?".

Table S1. Comparison of Hg?* sensing performance with reported probes



Ref  Chemoprobe Detectio Detection Interference Reversibile Response Solid state

No n limit method studies studies time detection
of Hg?*
1 Rhodamine 334 nM Fluorescence Done Done 12 mins Filter paper
Phenolphthalein ON
2 Dansyl 509 nM Fluorescence - Done
OFF
8 Thiourea 0.5uM Fluorescence
ON
4 Piperazine 0.68 uM Fluorescence Done Done
benzimidazole OFF
. Fluorescence Done
5 Thiourea 4.92 uM ON
6 Chitosan- 1.51 pM Fluorescence Done
BODIPY OFF
Done
7 BODIPY 0.05 uM Fluorescence
OFF
8 Coumarin 3.78 uM Colorimetric Done Done
9 Dihydropyrimidine 0.5 uM Quenching
BTA
. 114 nM Fluorescence Done Done 4 sec PVA film
(This work)
ON
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