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General 

All reagents were obtained from commercial sources and used as received unless otherwise noted. 

Reactions requiring anhydrous conditions were conducted under a nitrogen or argon atmosphere. 

Tetrahydrofuran (THF) and triethylamine (TEA) were distilled over sodium/benzophenone ketyl 

and CaH2 under a nitrogen atmosphere prior to use, respectively. 2-iodotetrathiafulvalene (I-TTF) 

and HC≡CR were prepared according to literature procedures1. 

UV-vis spectra were obtained on a Shimadzu UV-1601PC spectrophotometer. Elemental analyses 

(CHN) were performed at FLASH EA1112. Nuclear magnetic resonance (NMR) spectra were 

recorded on Bruker (400 MHz, 300 MHz) spectrometers at room temperature (298K). Chemical 

shifts were reported versus tetramethylsilane and referenced to the residual solvent peaks. Cyclic 

voltammetry (CV) was performed using a Princeton Applied Research potentiostat/galvanostat 

model 263A. Anhydrous MeCN (Aldrich) was used as the solvent under inert atmosphere (Ar) 

and 0.1 M tetra(n-butyl)ammonium hexafluorophosphate (TBAPF6) was used as the supporting 

electrolyte. 
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Electrochemistry 

Cyclic voltammetry (CV) was performed using a Princeton Applied Research 

potentiostat/galvanostat model 283, in a three-electrode single-compartment cell equipped with 

platinum electrodes of area 0.125 cm2, a platinum-plate counter electrode, and a SCE reference 

electrode. Anhydrous MeCN (Aldrich) was used as the solvent under inert atmosphere (Ar) and 

0.1 M tetra(n-butyl)ammonium hexafluorophosphate (TBAPF6) was used as the supporting 

electrolyte. 

UV-vis spectra 
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Fig. S1 Absorption spectra of TNC, TBC, TN and TB in CH3CN solution (10-5 M) at room 

temperature. 
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The stoichiometry and Binding Constant Determinations 
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Fig. S2 Mol-ratio plots of the absorbance change at 395 and 407 nm for TNC and TBC, 

respectively. And the absorption bands at 395 and 407 nm linearly increased up to a 1:1 

[Pb2+]/[TNC or TBC] ratio, which is consistent with a 1:1 complex stoichiometry. 

The absorption spectral titration for the determination of binding constants was performed at 

298 K. The supporting electrolyte (0.1 mol/L tetrabutylammonium hexafluorophosphate) was 

added to maintain a constant ionic strength of the sample solution. The ion binding constants (Ks) 

were calculated from the following equation:2 

])/[1)(/(/)/( 000000 MKCACAAAA sαα +=−  

where A and A0 are the absorbance for TBC and TNC at 407 and 395 nm in the presence and 

absence of metal ion, respectively; α is the ratio of the TBC/ TNC and Pb2+; C0 is the 

concentration of TBC and TNC; and [M] is the concentration of the Pb2+ ion. 
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Fig. S3 Absorption spectra of TNC in CH3CN solution with 0.1 M nBu4NPF6 as a function of 
concentration of metal cations. (a) [TNC]: 1.5×10-5 mol/L; Li+: 0~135 equiv; the inset shows the 
titration curve against [Li+] by the plot of the absorbance at 338 nm; (b) [TNC]: 3.1×10-5 mol/L; 
Na+: 0~260 equiv; the inset shows the titration curve against [Na+] by the plot of the absorbance at 
395 nm; (c) [TNC]: 3.1×10-5 mol/L; Mg2+: 0~210 equiv; the inset shows the titration curve against 
[Mg2+] by the plot of the absorbance at 395 nm; (d) [TNC]: 1.4×10-5 mol/L; Ca2+: 0~40 equiv; the 
inset shows the titration curve against [Ca2+] by the plot of the absorbance at 395 nm; (e) [TNC]: 
1.4×10-5 mol/L; Zn2+: 0~400 equiv; the inset shows the titration curve against [Zn2+] by the plot of 
the absorbance at 335 nm. 
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Fig. S4 Absorption spectra of TBC in CH3CN solution with 0.1 M nBu4NPF6 as a function of 
concentration of metal cations. (a) [TBC]: 2.4×10-5 mol/L; Mg2+: 0~3 equiv; the inset shows the 
titration curve against [Mg2+] by the plot of the absorbance at 450 nm; (b) [TBC]: 2.4×10-5 mol/L; 
Ca2+: 0~1 equiv; the inset shows the titration curve against [Ca2+] by the plot of the absorbance at 
405 nm; (c) [TBC]: 1.5×10-5 mol/L; Zn2+: 0~41 equiv; the inset shows the titration curve against 
[Zn2+] by the plot of the absorbance at 406 nm. 
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Fig.S5 Cyclic voltammogram of TNC (a) and TBC (b) (10-3 M) as a function of Pb2+ 

concentration, recorded in a mixture of CH3CN with nBu4NPF6 (0.1 M) as the supporting 

electrolyte. 
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