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A New Ferrocene and Binaphthol Functionalized Triazolephane for
Dual-Signaling Sensing of Zn**
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Abstract A new triazolephan-based receptor 1 bearing binaphthol fluorophore and ferrocene electrochemical singling site
has been synthesized by “click reaction”. Among various metal ions, 1 shows exclusive multiple singles sensing of Zn>" in
CH,CN solution. Upon the addition of Zn**, the fluorescence of 1 exhibited a red shift from 380 nm to 428 nm with enhance-
ment the emission intensity. In addition, the Fe(III)/Fe(II) reversible redox potential of 1 was shifted from 430 mV to 480 mV.
Fluorescence titration, "H NMR titrations and DFT (density functional theory) calculation results reveal that the N atoms of

NOTE

triazole and O atoms of the ether groups take part in binding in 1-Zn*" complexation with forming 1 : 1 complex.
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Figure 1 Emission spectra of 1 (2X 107° mol/L, A,,=320 nm)
before and after addition of equal amount (20 equiv.) various
metal ions in CH3;CN solution (a) and its relative fluorescence
intensity bar graph (b) at 428 nm
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Figure 2 Emission spectra of 1 (2.0X 107 mol/L, 4,=320

nm) upon addition various amount of Zn>* in CH;CN solution
Inset: the emission intensity of 1 at 428 nm vs the equiv. of [Zn*']
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Figure 3 Job plot of 1 according to the emission data (a) and
the Benesi-Hildebrand plot (b)

I 1 + Metal ions
I 1 + Zn”" + Metal ions

3200
2800+
2400+
2000+
1600+
12004

800

400

lat 428 nm

Cr*Hg” Cu”Ag’ Ba” Co*Fe”Mg”Na’ Ni* Cd”
Metal ions
B4 ZIEHEHIT 1 (2.0X107° mol/L)fE HAth 48 B 7 A7 AE I
BN Zo i JE 5 e i AR L
Figure 4 Emission changes of 1 (2.0 X 107> mol/L) in the pres-

ence of various metal ions in CH;CN solution

The black bars represent the fluorescence intensity of various ions (20
equiv.), the red bars represent the change of the fluorescence upon addi-
tion Zn>" (20 equiv.) to the above solution
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Figure 5 (a) DPV profiles of 1 (2.0X 10™* mol/L) upon addition 2.0 equiv of various metal ions in CH;CN solution and (b) the evolu-
tion DPV profiles of 1 (2.0X 10~* mol/L) upon the addition of Zn>" in CH;CN solution
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Figure 6 Partial "H NMR spectrum of 1 upon addition of Zn(ClO,), in CDsCN solution
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Figure 7 Calculated structure (B3LYP/6-31G*) of 1-Zn*"
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