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FEEEREL (FEX) Highly selective colorimetric sensing for ionic species in aqueous
media with newly-synthesized molecular sensors
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WFZERC R OMEEE (Z30) : In this research subject, we have tried to develop the molecular
sensors that enable rapid and accurate detection of cations, anions, and amino acids
dissolved in aqueous media. Conventional molecular sensors hold several disadvantages
such as 1) low selectivity for targeted ions, 2) long response time, and 3) weak spectral
response. We developed several molecular sensors that overcome these issues based on our
unique strategy for molecular design.
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Scheme 1. Fluorometric sensing of CN™ by
the receptor 1.
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Figure 1. Absorption spectra of 1 (10 uM)
measured with 50 equiv of respective
anions (as mBuN" salts) in a buffered
water/MeCN mixture (8/2 v/v; CHES 100 mM,
pH 9.3) under UV irradiation (334 nm) at
25°C. The dotted spectrum is obtained
without anion in the dark condition.
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Figure 2. a) Fluorescence spectra (14, =
309 nm) of 1 (10 u M) measured with 50 equiv
of respective anions (as mBu/N" salts) in
a buffered water/MeCN mixture (8/2 v/v;
CHES 100 mM, pH 9.3) under UV irradiation
(334 nm) at 25 °C. b) The ratio of
fluorescence intensity (FI/FI,) of 1,
where FI and FI; are the intensity measured
at 453 nm with and without anions (50
equiv).
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Figure 3. Fluorescence titration (1. =
309 nm) of 1 (10 M) with CN” in a buffered
water/MeCN mixture (8/2 v/v; CHES 100 mM,
pH 9.3) under UV irradiation (334 nm) at
25 °C. (Inset) Change in fluorescence
intensity at 453 nm. The line is the
nonlinear fitting curve obtained assuming
a 1:1 association between 1 and CN.
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Figure 4. Change in the ratio of
fluorescence intensity (4., = 372 nm; 4.,
= 453 nm) of 2 (10 uM) with CN
concentration. The titration was carried
out (10 times) in a water/MeCN mixture (8/2
v/v; CHES 100 mM, pH 9.3) under UV
irradiation (334 nm) at 25 ©C. The spectra
at each CN™ concentration were obtained
after stirring the solution for 30 min
under UV irradiation.
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Figure 5. Energy diagrams of HOMO and LUMO
orbitals of 1(MC) and 1-CN™ calculated at
the DFT level using a B3LYP/6-31+G* basis
set.
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