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Determination of binding constant:


The 1:1 binding constant of 1 for Na+ is calculated from a Benesi-Hildebrand plot analysis.a  On the assumption that the fluorescence change is only induced by the formation of a 1:1 complex between 1 (L) and metal ion (M), the fluorescence intensity (I) can be expressed by the following equations:


I = L[L] + ML[ML]       (A-1)
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[Lt] = [L] + [ML]           (A-2)
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Fig. A  

Benesi-Hildebrand plots at (a) 387 nm and (b) 459 

nm.  In 4:1 1,4-dioxane-water (v/v),  [

1

] = 8.0x10

-7

 M, 

[TMAOH] = 33 mM.  

l

ex

 = 355 nm.
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where L and ML are the fluorescence quantum yields for 1, and  denotes the instrumental constant including the excitation light intensity and the molar absorptivity of 1.  From these equations, the Benesi-Hildebrand type equation (A-4) can be derived as,

The double-reciprocal plots of fluorescence intensity recorded at 387 nm and 459 nm as a function of Na+ concentration according to equation (A-4) are shown in Fig. A.  All plots show linear relationship with correlation coefficients of higher than 0.995, and the 1:1 binding constant is obtained from the following equation, 


K = (y-intercept)/(slope)          (A-6)


We have repeated this experiment twice under the same experimental condition, and obtained the average binding constant value of 21917 (M-1).

Reference (a) K. A. Connors, Binding Constants; Wiley, New York, 1987, pp. 147-187.
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