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Highly-Sensitive Optical Sensing for Hazardous lons Based on Photochromic

Molecules
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We have designed new molecular sensors for rapid and accurate quantification

of hazardous cyanide anion (CN-) in water. Our strategy involves the creation of new sensors by

introducing new receptor sites that selectively react with CN- for rapid, selective, and sensitive
quantification of CN-. In particular, we designed a sensor containing imine as a new receptor site,

which facilitates rapid and selective reaction with CN- even in water with neutral pH. The results
may contribute to the future design of new sensors for CN- detection.
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Scheme 1. Reaction mechanism
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Fig. 1 Fluorescence spectra (Aex= 360 nm) of 1
with 50 equiv of each respective nucleophiles in
a buffered water/MeCN mixture (7/3 v/iv; HEPES
100 mM, pH 7.0) at 25 °C.
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Fig. 2 '"H NMR charts (400 MHz, 30 °C, CDCls)
of (a) 1 (5 mM) and (b) the product obtained by
the reaction of 1 with 1 equiv of CN- in a
buffered water/MeCN mixture (7/3 v/v; HEPES
0.1 M, pH 7.0) at 25°C.
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Fig. 3 Energy diagrams and electron distribution
for main molecular orbitals of (left) 1’ and (right)
[1'-HCNT]" species, calculated at the DFT level
(B3LYP/6-31+G(D)) using PCM with MeCN as
a solvent.
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