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Fig. S1. Absorption spectral changes of 1 (10 uM) in the presence of increasing different
concentrations of Hg* (from 0 to 10 equiv) at room temperature. Inset: Plot of the absorbance

intensity at 497 nm as a function of Hg?* concentration.
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Fig. S2. Absorption intensity (at 497 nm) of 1 (10 uM) after addition of increasing different
concentration of Hg?* ions. The black line is the non-linear fitting curve between 1 and Hg?".
Association constant (K) of 1 with Hg?" was calculated by the non-linear least square curve

fitting.



180

160

140

120 -

Fluorescence intensi
=
(=]

80 - n

. . , . , . .
0.0 0.2 0.4 0.6 0.8 1.0

[Hg?"1/([1] +HHg*"))

Fig. S3. Job plot for the binding of 1 with Hg?" Fluorescence intensity at 530 nm was plotted
as a function of the molar ratio of [Hg>"]/([1]+[Hg>*]). The total concentration of Hg>" ions

with receptor 1 was 1.0 x 10 M.
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Fig. S4. Positive-ion electrospray ionization mass spectrum of 1 (10 pM) upon addition of

Hg(NOs3), (1 equiv).
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Fig. S5. Fluorescence intensity (at 542 nm) of 1 as a function of Hg?" concentration in bis-tris

buffer (10 mM bis-tris, pH = 7.0). [1] = 10 umol/L and [Hg?"] = 0-16.66 umol/L.
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Fig. S6. (a) Fluorescence intensity (at 542 nm) of 1 (10 uM) at different pH (2-12). (b) Pictures
of fluorescence color of 1 (10 uM, Aex = 365 nm) at different pH (2-12).
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Fig. S7. Fluorescence spectral changes of 1 (10 uM) after the sequential addition of Hg?" and
EDTA.
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Fig. S8. Energy-minimized structures of (a) R, (b) F, (¢) 1 and (d) 1-Hg?" complex from
B3LYP level.
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Fig. S9. (a) The theoretical excitation energies and the experimental UV-vis spectrum of 1. (b)

The major electronic transition energies and molecular orbital contributions for 1 (H=HOMO
10



and L = LUMO).

(a)
1.0 , , , , , 1.0
—— Experimental
|  Theoretical
0.8- L 0.8 %:b
1 =
< )
= =
-g 0.6 - 0.6 g
s 5
Excited statg¢ 1
& 04 L04 &R
< Excited state 5 %
0.2 - 0.2 8
4Excited sta
0.0 | I | : 0.0
300 400 500 600 700
Wavelength (nm)
(b)
Excited State 1 Wavelength percent Oscillator strength
Hi L 43251 nm 96 % 0.4230
Hl L+2 3%
Excited State 5 Wavelength percent Oscillator strength
HI L+2 318.98 nm 94 % 0.2654
Hi L 3 %
Excited State 7 Wavelength percent Oscillator strength
H-10 L+1 291.46nm 95 % 0.0788

Fig. S10. (a) The theoretical excitation energies and the experimental UV-vis spectrum of 1-

Hg?". (b) The major electronic transition energies and molecular orbital contributions for 1-

He2* (H = HOMO and L = LUMO).
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Fig. S11. Job plot for the binding of 1 with S?- Absorption intensity at 350 nm was plotted as
a function of the molar ratio of [S?-]/([1]+[S?7]). The total concentration of S?- ions with receptor

1was 1.0 x 105 M.
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Fig. S12. Benesi-Hildebrand plot (A, = 531 nm) of 1 (10 pM), assuming a 1:1 stoichiometry

for association between 1 and S?-.
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Fig. S13. 'H NMR spectra of 1 upon addition of 0, 1 and 3 equiv of S?-, compared with NBD-

sulfide and 2-aminoethyl piperazine.
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Fig. S14. (a) Positive and (b) negative-ion electrospray ionization mass spectra of 1 (10 uM)
upon addition of Na,S-9H,0 (1 equiv).
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Fig. S15. (a) Absorption spectral changes of 1 (10 uM) upon addition of S?- (150 equiv) in the
absence and presence of 150 equiv of various anions in bis-tris buffer (10 mM, pH = 7.0). (b)
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The color changes of 1 (10 uM) with S?- (150 equiv) in the absence and presence of 150 equiv

of various anions in bis-tris buffer (10 mM, pH = 7.0).
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Fig. S16. (a) Absorbance (at 531 nm) of 1 and 1-S* (1: 10 uM, S?: 150 equiv) at different pH
(2-12). (b) The color changes of 1-S? (1:10 uM, S?: 150 equiv) at different pH (2-12).
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Fig. S17. Absorption intensity (at 531 nm) of 1 as a function of S? concentration in bis-tris

buffer (10 mM bis-tris, pH = 7.0). [1] = 10 umol/L and [S*] = 0-600 pumol/L.
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