Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting Information

A novel displacement-type colorimetric chemosensor for the detection

of Cu?* and GSH in aqueous solution

Ga Rim You, Hyo Jung Jang, Tae Geun Jo, Cheal Kim*

Department of Fine Chemistry and Department of Interdisciplinary Bio IT Materials,
Seoul National University of Science and Technology, Seoul 139-743, Korea. Fax: +82-
2-973-9149; Tel: +82-2-970-6693; E-mail: chealkim@seoultech.ac.kr



mailto:chealkim@seoultech.ac.kr

Table S1. Examples for the detection of Cu?* by colorimetric chemosensors
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Fig. S1 Absorption spectra of 1 (30 uM) upon the addition of 5 equiv of various copper
salts in DMF/bis-tris buffer (7/3; v/v. 10 mM bis-tris, pH = 7.0).
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Fig S2. Job plot of 1 and Cu?*, where the intensity at 416 nm was plotted against the mole

fraction of Cu?*. The total concentration of Cu®* with receptor 1 was 3.0 x 10> M.
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Fig. S3 Benesi-Hildebrand plot (at 416 nm) of 1 (30 uM), assuming 1:1 stoichiometry for

association between 1 and Cu?*.
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Fig. S4 Determination of the detection limit of 1 (30 uM) for Cu* based on change of

absorbance at 416 nm.
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Fig. S5 (a) Absorption spectral changes of competitive selectivity of 1 (30 uM) toward
Cu?" (5 equiv) in the presence of other metal ions (25 equiv) in DMF/bis-tris buffer (7/3,
v/v). (b) The color changes of competitive selectivity of 1 (30 uM) toward Cu?* (5 equiv)

in the presence of other metal ions (25 equiv).
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Fig. S6 '"H NMR titration of 1 with Cu?*.
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Fig. S7 UV absorbance (at 416 nm) of 1 (30 uM) and 1-Cu?* complex at different pH (2-
12) in a mixture of DMF/bis-tris buffer (7/3, v/v), respectively.
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Fig. S8 Absorption (at 416 nm) of 1 as a function of Cu?* concentration. [1] =30 umol/L
and [Cu?'] = 0-48.0 umol/L.
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Fig. S9 (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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Fig. S10 (a) The theoretical excitation energies and the experimental UV-vis spectrum of

1-Cu?*. (b) The major electronic transition energies and molecular orbital contributions for
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1-Cu?" (H = HOMO and L = LUMO / (a): o spin MO and (B): p spin MO). (c) Isosurface
(0.030 electron bohr-3) of molecular orbitals participating in the major singlet excited states

of 1-Cu?*
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Fig. S11 Molecular orbital diagrams and excitation energies of 1 and 1-Cu?" complex.
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Fig. S12 Job plot of 1-Cu?* and GSH, where the intensity at 416 nm was plotted against
the mole fraction of GSH. The total concentration of GSH with 1-Cu?* was 3.0 x 10> M.
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Fig. S13 Positive-ion electrospray ionization mass spectrum of 1-Cu?* (10 uM) upon
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addition of 3 equiv of GSH.

i

y =0.0003x + 1.9057

R?=10.9962

4.5
72]
=
<
<
- 4

K=6.35x10°M"!
3.5 v , - v
5000 6000 7000 8000 9000 10000

1/[GSH]

Fig. S14 Benesi-Hildebrand plot (at 416 nm) of 1-Cu?" (30 puM), assuming 1:1
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stoichiometry for association between 1-Cu®* and GSH.
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Fig. S15 Determination of the detection limit of 1-Cu?* (30 uM) for GSH based on change

of absorbance at 416 nm.
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Fig. S16 UV absorbance (at 416 nm) of 1-Cu?* (30 uM) and 1-Cu?*-GSH at different pH
(2-12) in a mixture of DMF/bis-tris buffer (7/3, v/v), respectively.
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