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Development of Fluorescent Sensors Based on Perylene-Azacrown Ether Linked Molecules
for Recognition of Metal lons (Graduate School of Natural Science and Technology, Kanazawa
University) Olbuki Sambu, Taniyuki Furuyama, Hajime Maeda

Fluorescent sensor molecules are widely used in medical diagnosis and other applications.
Perylene derivatives are useful fluorophores for detection due to their high fluorescence
quantum yields and excellent photochemical stability. There are several reports describing use
of azacrown ethers' linked perylene bisimides, but there is still no example for combination
with alkyl-substituted perylenes that have even higher fluorescence quantum yields.

In this study, 1 and 2, consisting of perylene and 18-azacrown-6 or 15-azacrown-5 ether
linked by methylene were synthesized and the absorption and fluorescence spectral changes
upon addition of metal ions were investigaed. When perchlorate salts of various metal ions
were added to 10> M CH3CN:CHCI; = 1:1 solutions of the compounds, the absorption spectra
were almost unchanged. However, the fluorescence intensity increased remarkably especially
when Mg?*, Ba®" ions were added to 1 and 2, and when Na* ion was added only to 2. When 18-
azacrown-6 was added to the perylene solution, fluorescence of perylene was quenched, with
the kq value of 8.7x107 M's”!. This suggests that the quenching mechanism is due to one-
electron transfer from amine to excited perylene, which is inhibited by the metal coordination,
thus the fluorescence intensity increased.
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