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Spectral data of compounds:  

 
1
H NMR of 4(400 MHz, CDCl3 containing few drops of d6-DMSO): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13

C NMR of 4 (100 MHz, d6-DMSO): 
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1
H NMR of 1 (400 MHz, CD3CN): 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

13
C NMR of 1 (100 MHz, CDCl3 containing few drops of d6-DMSO): 
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ESI mass of 1: 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1
H NMR of 2 (400 MHz, d6-DMSO): 
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13
C NMR of 2 (100 MHz, d6-DMSO): 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESI mass of 2: 
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Selected UV-vis titration curves for receptor 1 in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM Tris/HCl 

buffer) 
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Figure 1S: UV-vis titration curves of receptor 1 (c = 4.8 x 10-5 M) with the tetrabutylammonium (a) Citrate, (b) 

tartarate, (c) malate, (d) acetate, (e) adipate, (f) dihydrogenphosphate, (g) fluoride, (h) glutarate, (i) malonate, (j) N-Ts 

glutamate (k) pimelate in 4:1 CH3CN:H2O (v/v) 10 mM Tris/HCl buffer pH = 6.3, where the concentration of all guests 

(c = 9.6 x 10-4 M).  
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Binding constant curve for receptor 1 with tetrabutylammonium citrate from UV-vis in CH3CN:H2O 

(4:1 v/v, pH = 6.3, 10 mM Tris/HCl buffer) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2S: Binding constant curve for 1 (c = 4.80 x 10-5 M) with citrate (c = 4.2 x 10-4 M) [Determined using non-

linear curve fitting y= (A0+A*K*x)/ (1+K*x). x = [G], y= absorbance in CH3CN: H2O (4:1 v/v, pH = 6.3, 10 mM 

Tris/HCl buffer) at max = 295 nm].   

 

 

 

Selected fluorescence titration curves for receptor 2 in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM 

Tris/HCl buffer)  
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Figure 3S: Fluorescence titration curves of receptor 2 (c = 2.5 x 10-5 M) with the tetrabutylammonium (a) Glutarate, 

(b) Dihydrogenphosphate (c) Pimelate in 4:1 CH3CN:H2O (v/v) 10 mM TrisHCl buffer pH = 6.3 [Concentration of all 

guests were  9.6 x 10-4 M].  

 

 

 

Selected UV-vis titration curves for receptor 2 in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM Tris/HCl 

buffer) 
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Figure 4S: UV-vis titration curves of receptor 2 (c = 2.5 x 10-5 M) with the tetrabutylammonium (a) acetate, (b) 

adipate, (c) fluoride, (d) glutarate, (e) malonate, (f) N-Ts glutamate, (g) pimelate, (h) dihydrogenphosphate, (i) tartarate, 

(j) malate in 4:1 CH3CN:H2O (v/v) 10 mM Tris/HCl buffer pH = 6.3 [concentration of all guests (c = 9.6 x 10-4 M)].  
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Job plots of 2 with some selected guests from UV-vis and fluorescence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Binding constant curve for receptor 2 with citrate from fluorescence in CH3CN:H2O (4:1 v/v, pH = 

6.3, 10 mM Tris/HCl buffer) at 25
0
C, max = 385 nm: 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 7S: Binding constant curve of 2 (c = 2.5 x 10-5 M) with the tetrabutylammonium citrate (c = 9.6 x 10-4 M) from 

fluorescence titration in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM Tris/HCl buffer). Working formula y=I0+((I-

I0)/(2*x_2))*(x_1+x_2+1/K-((x_1+x_2+1/K)^2-4*x_1*x_2)^.5), x_1= [G], x_2 = [H], y = intensity.  
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Figure 5S: UV-vis Job plots for 2 with 

tetrabutylammonium salts of (a) Citrate, (b) Glutarate, (c) 

Adipate, (d) Pimelate, (e) Malonate and (f) 

Dihydrogenphosphate at 340 nm in CH3CN:H2O (4:1 v/v, 

pH = 6.3, 10 mM Tris/HCl buffer) where [G] = [H] = 8.5 

x 10-5 M at 25 0C.  

Figure 6S: Fluorescence Job plots of 2 with 

tetrabutylammonium salts of (a) Citrate, (b) Glutarate, (c) 

Pimelate and (d) Dihydrogenphosphate  at 385 nm in 

CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM Tris/HCl buffer) 

where [G] = [H] = 8.5 x 10-5 M at 25 0C.  
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Binding constant curve for receptor 2 with citrate in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM 

Tris/HCl buffer) at 25 
0
C max = 340 nm: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 8S: Binding constant curve for receptor 2 (c = 2.5 x 10-5 M) with the tetrabutylammonium citrate (c = 9.6 x 10-4 

M) from UV-vis titration in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM Tris/HCl buffer). Working formula: 

y=A0+((A-A0)/(2*x_2))*(x_1+x_2+1/K-((x_1+x_2+1/K)^2-4*x_1*x_2)^.5), x_1= [G], x_2 = [H], y = intensity, Y= 

absorbance. 

 

 

Indicator displacement experiments on 1 and 2 with Uranine dye 3: 

 

From UV-vis study 
Change in absorption upon gradual addition of 1 and 2 individually to the solution of 3: 
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 Figure 9S:  Addition of 1 (c = 4.2 x 10-4 M) into the 

solution of 3 (c = 8.0 x 10-5 M) causes a decrease in the 

absorption intensity of 3 at 502 nm in CH3CN:H2O (4:1 v/v, 

pH = 6.3, 10 mM Tris/HCl buffer) at 25 0C.  
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Figure 10S:  Addition of 2 (c = 4.2 x 10-4 M) into the 

solution of 3 (c = 8.5 x 10-5 M) causes a decrease in the 

absorption intensity of 3 at 502 nm in CH3CN:H2O (4:1 v/v, 

pH = 6.3, 10 mM Tris/HCl buffer) at 25 0C.  
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Binding constant for receptor 1 with Uranine dye 3 in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM 

Tris/HCl buffer) from UV-vis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Binding constant for receptor 2 with Uranine dye 3 in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM 

Tris/HCl buffer) 

 

 From UV-vis: 
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 Figure 12S: Binding constant at max = 502 nm. of Uranine 3 (c = 8.5 x 10-5 M) with 1 (c = 4.2 x 10-3 M) at 25 0C [working formula:  

y=A0+((A-A0)/(2*x_2))*(x_1+x_2+1/K-((x_1+x_2+1/K)^2-4*x_1*x_2)^.5), x_1= [G], x_2 = [H], y = absorbance]. 
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Figure 11S: Binding constant curve for 1 (c = 4.2 x 10-4 M) with Uranine dye 3 (c = 8.0 x 10-5 M) at max = 502 nm. at 25 0C.  

[Working formula: y= (A0+A*K*x)/ (1+K*x). x = [G], y= absorbance].  
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Dye displacement from the ensemble of 1/3 using citrate and the corresponding changes in 

absorbance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Dye displacement from the ensemble of 2/3 using citrate and the corresponding changes in 

absorbance 
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Figure 13S: (a) change in absorbance of dye 3 (c = 8.0 x 10-5 M) upon the addition of increasing amount of 1 (c = 4.2 x 10-4 

M), (b) gradual addition of citrate (c = 4.62 x 10-3 M) to the ensemble of dye 3/1 (1:1). All titration are performed at 25 0C in 

CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM TrisHCl buffer). 

Figure 14S: (a) change in absorbance of dye 3 (c = 8.5 x 10-5 M) upon the addition of increasing amount of 2 (c = 4.2 x 10-4 

M), (b) gradual addition of citrate (c = 4.62 x 10-3 M) to the ensemble of dye 3/2 (1:1). All titration are performed at 25 0C in 

CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM TrisHCl buffer). 
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Dye displacement from the ensemble of 1/3 using of tetrabutylammonium salt of various anions and 

the corresponding changes in absorbance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Dye displacement from the ensemble of 2/3 using of tetrabutylammonium salt of various anions and 

the corresponding changes in absorbance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

Figure 15S: Change in absorption after addition of 1 equiv. amount of different tetrabutylammonium salts (G) to 

the ensemble of 1/3 (1:1) ([G] = 4.62 x 10-3 M, [3] =   8.0 x 10-5 M ). All titration are performed at 25 0C in 

CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM TrisHCl buffer). 
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Figure 16S: Change in absorption after addition of 1 equiv. amount of different tetrabutylammonium salts (G) to the 

ensemble of 2/3 (1:1) ([G] = 4.62 x 10-3 M, [3] = 8.0 x 10-5 M). All titration are performed at 25 0C in CH3CN:H2O (4:1 

v/v, pH = 6.3, 10 mM TrisHCl buffer). 
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Dye displacement from the ensemble of 2/3 using citrate and the corresponding changes in 

fluorescence intensity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Dye displacement from the ensemble of 1/3 using various tetrabutylammonium salts and the 

corresponding changes in fluorescence intensity. 
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 Figure 17S. (a) Change in emission of dye 3 (c = 8.0 x 10-5 M) upon increasing addition of 2 (c = 4.2 x 10-4 M) and (b) retrieval of 

emission upon increasing addition of citrate (c = 4.62 x 10-3 M) to the ensemble 2/3 in CH3CN:H2O (4:1, v/v, pH 6.3, 10 mM 

Tris/HCl buffer). 

 

Figure 18S: Change in emission after addition of 1 equiv. amount of different tetrabutylammonium salts (G) to 

the ensemble of 1/3 (1:1) ([G] = 4.62 x 10-3 M, [3] = 8.0 x 10-5 M). All titration are performed at 25 0C in 

CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM TrisHCl buffer). 
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Dye displacement from the ensemble of 2/3 using different tetrabutylammonium salts the 

corresponding changes in fluorescence intensity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Binding constant curve for 3 with 2 from Fluorescence titration: 
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Figure 20S: Binding constant at λ = 532 nm for dye 3 (c = 8.5 x 10-5 M) with receptor 1 (c = 4.2 x 10-3 M) from fluorescence titration 

in CH3CN:H2O (4:1 v/v, pH = 6.3, 10 mM TrisHCl buffer). Working formula: y= I0 + ((I-I0)/(2*x_2))*(x_1+x_2+1/K-

((x_1+x_2+1/K)^2-4*x_1*x_2)^.5), x_1= [G], x_2 = [H], y = intensity.  

   

Figure 19S: Change in emission after addition of 1 equiv. amount of different tetrabutylammonium salts (G) to the 

ensemble of 2/3 (1:1) ([G] = 4.62 x 10-3 M, [3] = 8.0 x 10-5 M). All titration are performed at 25 0C in CH3CN:H2O (4:1 

v/v, pH = 6.3, 10 mM TrisHCl buffer). 
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Figure 21S: DFT optimized geometry of 1 (E = -2106.1779 a.u.). Gaussian 033 was used for DFT calculation using 6-

31G* basis set and the popular b3LYP functional on the structure 1. 
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Figure 22S: Fluorescence titration spectra of 2 (c = 2.5 x 10
-5

 M) in 5% CH3CN in CHCl3 

with the addition of citrate; Inset: change in emission intensity of 2 (c = 2.5 x 10
-5

 M) at 

387 and 517 nm in 5% CH3CN in CHCl3 with the addition of citrate. 
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1               2              3 

Figure23S: (1) dye 3, (2) receptor 1 + dye 3 (1:1) = A, (3) A with 1 

equiv. amount of citrate, [3] = 8.0 x 10
-5

 M, [1] = 4.2 x 10
-4

, [G] = 4.62 

x 10
-3

 M. In CH3CN:H2O (4:1 v/v , 10 mM Tris HCl buffer at pH = 7.3). 

 

1            2              3 

Figure24S: (1) dye 3, (2) receptor 2 + dye 3 (1:1) = B, (3) B with 1 equiv. 

amount of citrate, [3] = 8.5 x 10
-5

 M, [2] = 4.2 x 10
-4

, [G] = 2.0 x 10
-3

 M. In 

CH3CN:H2O (4:1 v/v, 10 mM Tris HCl buffer at pH = 7.3). 
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