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1. Optimization of condition for probe 1 measurement
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Fig. S1. Influence of the HEPES buffer solution concentration on the fluorescence intensity of 20 μM 
probe 1. (pH =7.0, λex/λem = 348 nm/515 nm).

2. The UV response of 1 to various metal ions
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Fig. S2. UV-vis absorption spectra of probe 1 (16 μM) towards various metal ions (800μM) in 
CH3CN/HEPES buffer (8/2, v/v, pH =7.0).



3. The titration experiments of probe 1
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Fig. S3. (a) Fluorescence spectra of 8 μM probe 1 with Cu2+ between 0 and 2 equiv (CH3CN/HEPES 
buffer = 8/2, v/v, pH=7.0, λex/λem= 348 nm /515 nm); (b) Fluorescence spectra of 20 μM probe 1 with 
Cu2+ between 0 and 10 equiv (only HEPES buffer, pH=7.0, λex = 348 nm); (c) UV-vis absorption 
spectra of probe 1 (16 μM) with Cu2+ between 0 and 1.1 equiv ((CH3CN/HEPES buffer = 8/2, v/v, 
pH=7.0); (d) spectra of (c) from 260 nm to 450 nm.

4. The fluorescent intensity change of 1 to various anions
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Fig. S4. The fluorescence variation of probe 1 (16 μM) to various anions at 800 μM concentration in 
CH3CN/HEPES buffer (8/2, v/v, pH=7.0, λex/λem= 348 nm /515 nm).



5. Binding Constant1

The binding constant was calculated from the emission intensity - titration curves.
According to the equation:
(F-F0) / F0 = f /[1+(1/KS [Cu2+])],
where F0 is the emission intensity of probe 1 at 515 nm, F is the emission intensity of 
1at 515 nm upon the addition of different concentration of Cu (II) , f is the fraction of 
the initial fluorescence which is accessible to the sensor, [Cu2+] is the concentration of 
Cu2+ . 
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Fig. S5. Fitting of Fluorescence titration curve of 1 in CH3CN/HEPES (8: 2, v/v, pH =7.0). The binding 
constant is Ks = 5.08x104 M-1.

6. Job plot of the complexation between the probe 1 and Cu2+
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Fig. S6. Job plot of the complexation between the probe 1 and Cu2+ (CH3CN/HEPES buffer = 8/2, v/v, 
pH=7.0, λex/λem= 348 nm /515 nm). The total molar concentration of 1 and Cu2+ is 10μM;



7. The effect of pH
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Fig. S7. (a) Influence of pH on fluorescence spectra of free 1 (16 μM) in CH3CN/H2O solution (8/2, 
v/v); (b) Influence of pH from 1.0 to 3.0; (c) Influence of pH 4.0 to 13.0.
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Fig. S8. (a) Influence of pH on fluorescence spectra of 1/Cu2+ adduct (16 μM 1 and 80 μM Cu2+) in 
CH3CN/H2O solution (8/2, v/v); (b) Influence of pH from 1.0 to 2.0; (c) Influence of pH from 3.0 to 
11.0; (d) Influence of pH from 12.0 to 13.0.

8. Fluorescence quantum yield

Table S1. Photophysical Dataa   
Sample                   F515                 Φf (%)

1                        178.03                8.2

1 + Cu2+                  9.23                  0.42
  

aF515 : Fluorescence intensity at 515nm. Φf : Fluorescence quantum yield.
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10.  1H NMR, 13C NMR, ESI-MS or HRMS spectra
5-(1, 3-dioxoisoindolin-2-yl)naphthalene-1-sulfonic acid (3)
1H NMR (400 MHz, CDCl3)
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5-(1, 3-dioxoisoindolin-2-yl)naphthalene-1-sulfonic acid (3)

13C NMR (400 MHz, CDCl3)
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5-(1, 3-dioxoisoindolin-2-yl)naphthalene-1-sulfonic acid  (3)

HRMS
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Tert-butyl4-(5-(1,3-dioxoisoindolin-2-yl)naphthalene-1-sulfonamido)piperi 
dine-1-carboxylate (5)

1H NMR (400 MHz, CDCl3)
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Tert-butyl4-(5-(1,3-dioxoisoindolin-2-yl)naphthalene-1-sulfonamido) 
piperidine -1-carboxylate  (5)

13C NMR (400 MHz, CDCl3)
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Tert-butyl4-(5-(1,3-dioxoisoindolin-2-yl)naphthalene-1-sulfonamido) 
piperidine -1-carboxylate (5)

HRMS
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5-(1,3-dioxoisoindolin-2-yl)-N-(piperidin-4-yl)naphthalene-1-sulfonamide (6)

1H NMR (400 MHz, CDCl3)
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5-(1,3-dioxoisoindolin-2-yl)-N-(piperidin-4-yl)naphthalene-1-sulfonamide (6)

ESI-MS

4-(5-(1,3-dioxoisoindolin-2-yl)naphthalene-1-sulfonamido)-N-methylpiperidine-



1-carboxamide (7)

1H NMR (400 MHz, CDCl3)

4-(5-(1,3-dioxoisoindolin-2-yl)naphthalene-1-sulfonamido)-N-methylpiperidine-



1-carboxamide  (7)

HRMS

4-(5-aminonaphthalene-1-sulfonamido)-N-methylpiperidine-1-carboxamide (8)



1H NMR (400 MHz, CD3OD)

  

4-(5-aminonaphthalene-1-sulfonamido)-N-methylpiperidine-1-carboxamide (8)
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13C NMR (400 MHz, CD3OD)

   

4-(5-aminonaphthalene-1-sulfonamido)-N-methylpiperidine-1-carboxamide (8)
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HRMS

N-methyl-4-(5-(pyridin-2-ylmethylamino)naphthalene-1-sulfonamido)piperidine-



1-carboxamide (1)
1H NMR (400 MHz, CD3OD)

N-methyl-4-(5-(pyridin-2-ylmethylamino)naphthalene-1-sulfonamido)piperidine-



1-carboxamide (1)
13C NMR (400 MHz, CD3OD)
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