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Experimental Section
General Methods

Thin-layer chromatography (TLC) was performed on aluminum plate, and the plates

were visualized by UV light, staining with phosphomolybdic acid or ninhydrin with
heating. Column chromatography purification was performed on silica gel (SiO2) 60F
(Merck 9385, 0.040-0.063 mm). 'H NMR and '*C NMR spectra characterization
were recorded at 298K with a spectrometer Bruker Avance-I1I ('H: 400 MHz and *C:
101 MHz). Chemical shifts of solvent (CDCl3, CD3CN) were calibrated reference to
the proton solvent residue peak (CDCl3 = 7.26 ppm, ds-DMSO = 2.50 ppm, CD3CN =
1.94 ppm, DO = 4.79 ppm) and carbon solvent residue peak (CDCl; = 77.16 ppm,
ds-DMSO = 39.52 ppm, CD3;CN = 1.32 ppm). Coupling constants (J) were reported in
hertz (Hz), with standard abbreviations indicating the multiplicity of the peaks (s =
singlet, d = doublet, t = triplet, q = quartet, quin = quintet, m = multiplet, br = broad).
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Figure S1. Absorption spectra of AQ (0.0 - 20.0 uM) in water (B), inserted graph is
the Absorption of AQ (0.0 - 20.0 uM) at 328 nm.
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Quantum vield measurement
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Figure S2. Integrated Fluorescence Intensity against absorbance of AQ and quinine

sulfate.

The quantum yield of AQ were measured by comparative method with Quinine
sulfate as the standard. Quinine sulfate in 0.1 M H>SO4 was prepared and used in the
measurement with the excitation wavelength of 340 nm.

The integrated fluorescent intensity of the AQ and quinine sulfate was determined by
integrating the whole as-obtained fluorescent spectrum using an Origin program. The
integrated fluorescent intensity of the standard and the samples were plotted against
the absorbances. Linear regression was performed on the plot and, and the slope of the

plots were obtained. Quantum yield was calculated by the following equation:
I A f T]Z
o= (1) (12) ()
ref A Iref leref

I is the integrated fluorescence intensity and A is the absorbance at the excitation

wavelength. 1 is the refractive index of the solution and & is the quantum yield.
Both 0.1 M H>SO4 and water have a refractive index of 1.33. The absorbances of

analyte are kept below A = 0.1 in order to avoid interference.
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The results in graph of integrated fluorescence intensity vs absorbance was used to
determined I/A.

[/A=3.63 x 10°

Lret/ Arer = 3.41 x 10°

Drer = 0.54, © = 0.575.

Fluorescence Spectra
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Figure S3. Fluorescence spectra of AQ (5 uM of AQ, Aex = 340 nm, 2% MeCN in
H»0, slit width: 1.5 nm/1.5 nm) upon the addition of Cu” (B), inserted graph is the
fluorescence signal of AQ at 425 nm, upon the addition of Cu".
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Figure S4. Fluorescence spectra of pre-formed AQ-Cu?* (5 uM of AQ and 10 uM
Cu?*, hex = 340 nm, pure H>O, slit width: 1.5 nm/1.5 nm) upon the addition of 20

equiv. of anions.
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Figure S5. Fluorescence spectra of AQ-Cu™ (5 uM of AQ, 10 uM of Cu™, Aex
nm, 0.5% MeCN in H;O, slit width: 1.5 nm/1.5 nm) upon the addition of Na>S (B),
inserted graph is the fluorescence signal of AQ-Cu* at 425 nm, upon the addition of
NazS.
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Binding Constant Calculation

The calculation of binding constants (Ki.) of AQ was determined by the
Benesi-Hildebrand equation: Ka= 1/(m(Imax — Lo)).!) Where m is the slope of the

graph 1/(I —1,) against 1/[Cu?"].

I,= 1824280 ([Cu"] = 0.0uM, 0.0 equiv.)
max = 57127 ([Cu*"] = 4.0 uM, 0.8 equiv.)

Table S1. Variable number used in Benesi—Hildebrand equation.

Equiv 1/[Cu?*] -1, 1/(1-1o)
0.00 / 0 /
0.10 2000000.00 -368180.00 -2.72E-06
0.20 1000000.00 -594740.00 -1.68E-06
0.30 666666.67 -814230.00 -1.23E-06
0.40 500000.00 -1019404.00 -9.81E-07
0.50 400000.00 -1261117.00 -7.93E-07
0.60 333333.33 -1473748.00 -6.79E-07
0.70 285714.29 -1666362.00 -6.00E-07
0.80 250000.00 -1767152.90 -5.66E-07
0000000. .................................................................
y=-1.24 E-'%x- 3 E7
R2=0.9886
-0.000001-
~o
= >
-0.000002-
(J
-0.000003

1/[Cu?*]
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Figure S6. Benesi-Hildebrand Plot of AQ (5 uM) upon addition of Cu*" and slope
=-1.24 x 1072,
Hildebrand equation: Ka= 1/(m(Imax — o))
Ka=1/(=1.24 x 10712(57127 — 1824280))
Ka=4.56 x 10° M!
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Responsive Time Study
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Figure S7. Fluorescence responsive time scanning at 425 nm of AQ (5 uM, Aex = 340
nm, pure H>O, slit width: 1.5 nm/1.5 nm) after the addition of 10 equiv. of Cu?*.
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Figure S8. Fluorescence responsive time scanning at 425 nm of pre-formed AQ-Cu?*
(5 uM, Aex = 340 nm, pure H>O, slit width: 1.5 nm/1.5 nm) after the addition of 10

equiv. of S*.
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Ag' and Hg*" study
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Figure S9. Fluorescence respond at 425 nm (5 uM, Aex = 340 nm, pure H>O, slit
width: 1.5 nm/1.5 nm) of AQ-Ag" toward different biothiols.
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Figure S10. Fluorescence respond at 425 nm (5 pM, Aex = 340 nm, pure H>O, slit
width: 1.5 nm/1.5 nm) of AQ-Hg?" toward different biothiols.
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AQ-Cu' and Ag-Cu?' fluorescence study towards S*
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Figure S11. Fluorescence respond at 425 nm (5 pM, Aex = 340 nm, pure H>O, slit
width: 1.5 nm/1.5 nm) of AQ-Cu" and AQ-Cu?* toward S*.
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NMR Titration
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Figure S12. Stacked '"H NMR spectra (400 MHz, CD3CN, 298 K) of AQ (5 mM)

upon titration with different amount of Cu?".
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Figure S13. Stacked 'H NMR spectra (400 MHz, CD3CN, 298 K) of AQ-Cu®** (5

mM) upon titration with different amount of S,
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Confocal Imaging

Merge Dark-field Bright-field

Figure S14. Confocal fluorescence images of A549 cells after the incubation without
AQ, A) 24 h, B) 10 uM Cu?* for 2 h, C) 10 uM Cu?* for 2 h and 100 uM S? for
another 2 h. Fluorescence transmission images with bright-field, dark-field and merge;
scale bar: 25 um.
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NMR Spectra
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Figure S15. '"H NMR spectrum (400 MHz, CDCls) of S1.
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Figure S16. 3°C NMR spectrum (101 MHz, CDCls) of S1.
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Figure S17. '"H NMR spectrum (400 MHz, ds-DMSO) of S2.
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Figure S18. 3C NMR spectrum (101 MHz, ds-DMSO) of S2.
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Figure S19. '"H NMR spectrum (400 MHz, CDCls) of S3.
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Figure S20. 3C NMR spectrum (101 MHz, CDCls) of S3.
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Figure S21. 'H NMR spectrum (400 MHz, CD3CN) of S4 (Asterisk: solvent residual

signal).
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Figure S22. 3C NMR spectrum (101 MHz, CD3CN) of S4.
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Figure S23. '"H NMR spectrum (400 MHz, CD3;CN) of AQ.
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Figure S24. 3C NMR spectrum (101 MHz, CD3CN) of AQ.
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Figure S25. '"H NMR spectrum (400 MHz, CDCI3) of glycol azide.
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Figure S26. 3C NMR spectrum (101 MHz, CDCI3) of glycol azide.
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Figure S28. HRMS MALDI-TOF of S2.
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Figure S32. HRMS MALDI-ESI of AQ-Cu?".
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