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Fig. S1 1H NMR spectrum of 1 in DMSO-d6.
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Fig. S2 UV-vis spectral change of 1 (30 μM) with Cu2+ ions (0-1 equiv) in bis-tris 

buffer (10 mM, pH 7.0).
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Fig. S3 Job plot of 1 (30 μM) with Cu2+, where the intensity at 442 nm was plotted 

against the mole fraction of Cu2+.
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Fig. S4 Benesi-Hildebrand plot of 1 (30 μM) for Cu2+, assuming 1:1 stoichiometry for 

association of 1 with Cu2+.
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Fig. S5 Determination of the detection limit of 1 (30 μM) for Cu2+ based on change of 

intensity at 442 nm.
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Fig. S6 Fluorescence intensities (at 442 nm) of 1 (30 μM) and 1-Cu2+ complex in 

different pH (2-12) solutions (bis-tris buffer, 10 mM).
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Fig. S7 UV-vis spectral changes of 1 (30 μM) with Fe3+ ions (0-1 equiv) in bis-tris 

buffer (10 mM, pH 7.0).
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Fig. S8 Job plot of 1 (30 μM) with Fe3+, where the intensity at 442 nm was plotted 

against the mole fraction of Fe3+.
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Fig. S9 Benesi-Hildebrand plot of 1 (30 μM) for Fe3+, assuming 1:1 stoichiometry for 

association of 1 with Fe3+.
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Fig. S10 Determination of the detection limit of 1 (30 μM) for Fe3+ based on change of 

intensity at 442 nm.
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Fig. S11 Fluorescence intensities (at 442 nm) of 1 (30 μM) and 1-Fe2+ complex in 

different pH (2-12) solutions (bis-tris buffer, 10 mM).
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Fig. S12 UV-vis spectral changes of 1 (30 μM) with Fe2+ ions (0-1 equiv) in bis-tris 

buffer (10 mM, pH 7.0).
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Fig. S13 UV-vis spectral changes of 1 (30 μM) with Fe2+ under the degassed and 

aerobic conditions, respectively.
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Fig. S14 Fluorescence spectra of 1-Fe3+ (30 μM) upon addition of 20 equiv of different 

anions in buffer (10 mM bis-tris, pH 7.0).
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Fig. S15 UV-vis spectral changes of 1 (30 μM) with Al3+ ions (0-75 equiv) in bis-tris 

buffer (10 mM, pH 7.0).
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Fig. S16 Job plot of 1 (30 μM) with Al3+, where the intensity at 535 nm was plotted 

against the mole fraction of Al3+.
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Fig. S17 Negative-ion ESI-mass spectrum of 1 (100 μM) upon addition of 1 equiv of 

Al3+.
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Fig. S18 Benesi-Hildebrand plot of 1 (30 μM) for Al3+, assuming 1:1 stoichiometry for 

association of 1 with Al3+.
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Fig. S19 Determination of the detection limit of 1 (30 μM) for Al3+ based on change of 

intensity at 535 nm.
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Fig. S20 Fluorescence intensities (at 535 nm) of 1 (30 μM) upon addition of Al3+ (70 

equiv) in the absence and presence of other metal ions (70 equiv).
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Fig. S21 Fluorescence intensities (at 535 nm) of 1 (30 μM) and 1-Al3+ complex in 

different pH (2-12) solutions (bis-tris buffer, 10 mM).
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Fig. S22 Fluorescence intensities (at 535 nm) of 1 as a function of Al3+ concentration. 

[1] = 30 μM and [Al3+] = 180-630 μM.
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(a)

(b)

(c)

Fig. S23 (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 

contribution 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)

Excited State 10 Wavelength percent (%) Character Oscillator strength
H (α) →  L (α) 474.0 29% ICT 0.3310

H (β) → L+1 (β) 28% ICT
H-3 (β) →  L (β) 4% LMCT
H-6 (β) →  L (β) 5% LMCT
H-7 (β) →  L (β) 2% LMCT
H-13 (β) →  L (β) 3% LMCT
H-16 (β) →  L (β) 2% LMCT
H-17 (β) →  L (β) 2% LMCT
H-19 (β) → L (β) 2% LMCT
H-21 (β) → L (β) 8% LMCT
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(c)

Fig. S24 (a) The theoretical excitation energies (TD-DFT method) and the experimental 

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

orbital contributions for 1-Cu2+ (H = HOMO and L = LUMO). (c) Isosurface (0.030 

electron bohr-3) of molecular orbitals participating in the major singlet excited state of 1-

Cu2+.
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Fig. S25 (a) The theoretical excitation energies (TD-DFT method) and the experimental 

UV-vis spectrum of 1-Al3+. (b) The major electronic transition energy and molecular 

orbital contribution for 1-Al3+ (H = HOMO and L = LUMO). (c) Isosurface (0.030 

electron bohr-3) of molecular orbitals participating in the major singlet excited state of 1-

Al3+.
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