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Table S1. Examples for the simultaneous detection of Co2+ and Cu2+ by organic 
chemosensors.

Sensor
Detection
limit (μM) Binding constant

Water %
in solvent

Method of
detection Reference

Co2+ 30
Cu2+  30

No data 20% Naked eye [1]

Co2+ 0.52
Cu2+ 0.41

No data 100% Naked eye [2]

Co2+ 0.1
Cu2+ 0.1

No data 40% Fluorescence [3]

Co2+ 1.7
Cu2+ 2.1

Co2+ 1.0x1010

Cu2+ 1.0x109 100% Naked eye [4]

Co2+ 0.85
Cu2+ 0.98

Co2+ 1.1x104

Cu2+ 9.9x103 80% Naked eye [5]

Co2+ 0.19
Cu2+ 0.13

Co2+ 1.0x1010

Cu2+  7.0x109 95% Naked eye this work
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Table S2. Examples for the sequential detection of Co2+ and CN- by organic chemosensors.
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Fig. S1 Job plot for the binding of 1 with Co2+
. Absorbance at 400 nm was plotted as a 

function of the molar ratio of [Co2+]/([1]+[Co2+]). The total concentration of Co2+ ions with 

sensor 1 was 2.0 x 10-5 M.
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Fig. S2 Li’s equation plot (absorbance at 400 nm) of 1, assuming 2:1 stoichiometry for 

association between 1 and Co2+. ‘Ct’ means the concentration of 1, and ‘a’ does [(Ax-Amax)/(A0-

Amax)].
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Fig. S3 Detection limit based on change in the ratio (absorbance at 400 nm) of 1 (20 μM) 

with Co2+. 
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Fig. S4 UV-vis absorbance (400 nm) of 1 and Co2+-2•1 complex at different pH (2-12) in a 

mixture of bis-tris buffer/DMSO (95/5, v/v), respectively. 
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(a)

(b)

Fig. S5 (a) UV-vis spectral changes of 1 (20 μM) after the sequential addition of Co2+ and

EDTA in bis-tris buffer/DMSO (95:5, v/v). (b) The color changes of 1 (20 μM) after the 

sequential addition of Co2+ and EDTA.
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Fig. S6 Absorbance (at 400 nm) of 1 as a function of Co(II) concentration. [1] = 20 μmol/L 

and [Cu(II)] = 0.00-3.00 μmol/L in a mixture of bis-tris buffer/DMSO (95/5, v/v, 10 mM bis-

tris, pH 7.0).
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Fig. S7 Job plot for the binding of 1 with Cu2+
. Absorbance at 400 nm was plotted as a 

function of the molar ratio of [Cu2+]/([1]+[Cu2+]). The total concentration of Cu2+ ions with 

receptor 1 was 2.0 x 10-5 M.
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Fig. S8 Li’s equation plot (absorbance at 400 nm) of 1, assuming 2:1 stoichiometry for 

association between 1 and Cu2+. ‘Ct’ means the concentration of 1, and ‘a’ does [(Ax-

Amax)/(A0-Amax)].
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Fig. S9 Detection limit based on change in the ratio (absorbance at 400 nm) of 1 (20 μM) 

with Cu2+. 
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(a)

(b)

Fig. S10. (a) Absorption spectral changes of competitive selectivity of 1 (20 μM) toward 

Cu2+ (0.7 equiv) in the presence of other metal ions (0.7 equiv) in bis-tris buffer /DMSO (95/5, 

v/v). (b) The color changes of competitive selectivity of 1 (20 μM) toward Cu2+ (0.7 equiv) in 

the presence of other metal ions (0.7 equiv).
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Fig. S11. UV-vis absorbance (400 nm) of 1 and Cu2+-2•1 complex at different pH (2-12) in 

a mixture of bis-tris buffer/DMSO (95/5, v/v), respectively.
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(a)

(b)

Fig. S12. (a) UV-vis spectral changes of 1 (20 μM) after the sequential addition of Cu2+ and

EDTA in a mixture of bis-tris buffer/DMSO (95/5, v/v). (b) The color changes of 1 (20 μM) 

after the sequential addition of Cu2+ and EDTA.
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Fig. S13 Absorbance (at 400 nm) of 1 as a function of Cu(II) concentration. [1] = 20 μmol/L 

and [Cu(II)] = 0.00-3.00 μmol/L in a mixture of bis-tris buffer/DMSO (95/5, v/v, 10 mM bis-

tris, pH 7.0).
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(a)

(b)

Excited State 1 Wavelength Percent (%) Character Oscillator strength
H →  L 346.8 98% ICT 0.9049

(c)

Molecular orbital (1)

(-4.875 eV) (-1.577 eV)

HOMO LUMO

Fig. S14 (a) The theoretical excitation energies (TD-DFT method) and the experimental 

UV-vis spectrum of 1. (b) The major electronic transition energy and molecular orbital 

contributions for 1 (H = HOMO and L = LUMO). (c) Isosurface (0.030 electron bohr-3) 

of molecular orbitals participating in the major singlet excited state of 1.
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(a)

(b)

(c)
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Fig. S15 (a) The theoretical excitation energies (TD-DFT method) and the experimental 

UV-vis spectrum of Cu2+-2∙1 complex. (b) The major electronic transition energies and 

molecular orbital contributions for 1 (H = HOMO and L = LUMO). (c) Isosurface (0.030 

electron bohr-3) of molecular orbitals participating in the major singlet excited state of 

Cu2+-2∙1 complex.
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Fig. S16 UV-vis spectra of 1 (20 µM), Co2+-2∙1 (Co2+ = 15 µM), and Co2+-2∙1 + CN- (30 

equiv) in bis-tris buffer/DMSO (95/5, v/v).
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Fig. S17 Job plot of Co2+-2∙1 complex and CN-, where the intensity at 400 nm was plotted 

against the mole fraction of CN-. The total concentrations of CN- with Co2+-2∙1 complex were 

20 µM 
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Fig. S18 Benesi-Hildebrand plot (at 400 nm) of Co2+-2∙1 (20 µM), assuming 1:1 

stoichiometry for association between Co2+-2∙1 and CN-.
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Fig. S19 Determination of the detection limit based on change in the ratio (absorbance at 

400 nm) of Co2+-2∙1 (20 µM) with CN-
.
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Fig. S20 UV absorbance (at 400 nm) of Co2+-2∙1 (20 µM) and Co2+-2∙1-CN- at different pH 

(2-12) in a mixture of bis-tris buffer /DMSO (95/5, v/v), respectively.


