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Fluorescent Probes of Phenanthroline-Salicylicaldehyde for Cu*, Ag* and Anions
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Abstract: 2,2'-(1F,1'E)-2,2'-(1,10-phenanthroline-2,9-diyl)bis(ethene-2,1-diyl)bis(2,1-phenylene) diacetate (probe
1) was synthesized by condensation reaction in acetic anhydride from 2,9-dimethyl-1,10-phenanthroline and
salicylic aldehyde, then hydrolyzed to yield 2,2"-(1FE,1" E)-2,2" -(1,10-phenanthroline-2,9-diyl)bis (ethene-2,1-diyl)
diphenol (probe 2). The molecular structure of large conjugated were characterized by '"H NMR, “C NMR, IR and
MS. Excellent luminescent properties of probes 1 and 2 showed that different fluorescence quenching effect for
Cu** and Ag*. Probe 2 with a dual-function ion recognition performance exhibited for F~ and AcO~ anions. The
complexes composition, stability constants, thermodynamic parameters and complexation model were evaluated
using spectral titration, isothermal titration calorimetry and mass spectrometry. The complexation of probes and

metal ions with 2:1 molar ratio were exothermic reaction.
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Scheme 1 Synthesis of the probes
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Fig.1 Emission spectra of probe (10 pmol-L™, DMSO) 1 (a) and 2 (b) solution in presence of different metal ions
(20 pmol- L), other metal ions: Li*, Na*, K, Ca*, Mg*, Hg*, Ba*, Zn*, Ph*, Cd*, Co*, Ni*, Sr*, Cr*, Al¥,
Fe*, Fe** and Cu’. Probe 1: A.,=358 nm, probe 2: A.,=360 nm
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Fig.2 UV-Vis spectra of probe (10 pmol-L™", DMSO) 1 (a) and 2 (b) solution in presence of different metal ions (20 wmol-L™)
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Table 1 Complex stability constant (K,), enthalpy change (AH®), and entropy change (AS®) for the complexation of

probe 1 with Ag*, probe 2 with Cu* in acetonitrile solution at 288.15 K

Complex n K./ (L-mol™) AH® /(kJ - mol™) AS® /(J-mol™- K™
Probe 1+Ag* 0.505+0.013 (1.350.13)x10* -17.52+1.81 14.2+0.08
Probe 2+Cu* 0.493+0.021 (1.01£0.08)x10* —-18.83+2.03 13.5+0.06
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