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Figure S1: 1H NMR spectrum of probe 1
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Figure S2: 13C NMR spectrum of probe 1

Figure S3: Mass spectrum of probe 1

Calculations of binding constant
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Binding constant was calculated according to the Benesi-Hildebrand equation. Ka was calculated 

following the equation stated below. 

1/(A-Ao) = 1/{K(A
max

–Ao) [M
x+]n} + 1/[A

max
-A

o
] 

Here Ao is the absorbance of receptor in the absence of guest, A is the absorbance recorded in the 

presence of added guest, A
max 

is absorbance in presence of added [Mx+]
max 

and K is the 

association constant. The association constant (K) could be determined from the slope of the 

straight line of the plot of 1/(A-Ao) against 1/[Mx+] and is found to be 1.78 X 103M-1 in case of 

case aluminium ions in methanol. 
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Equation y = a + b*x
Adj. R-Square 0.97322

Value Standard Error

B Intercept 1.92572 2.33428
B Slope 0.00108 8.89126E-5

Figure S4: Benesi-Hildebrand plot from absorption titration data of receptor (20 μM) with 

Al3+.
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Figure S5. Plot of absorption intensity ratio between 405 and 350 nm (A405 / A350) vs [Al3+] ions 

of probe 1 (20 M, CH3OH)

By fluorescence method

The binding constant value of anions with receptor has been determined from the emission 

intensity data following the modified Benesi–Hildebrand equation,

1//ΔI = 1//ΔImax + (1/K[C]) (1//ΔI max)

Here ΔI = I-Imin and ΔI max = Imax-Imin, where Imin, I, and Imax are the emission intensities of 

receptor observed in the absence of anions,  at an intermediate anion concentration, and at a 

concentration of complete saturation where K is the binding constant and [C] is the anion 

concentration respectively. From the plot of [1 / (Imin –I)] against [C]-1 for receptor, the value 

of K has been determined from the slope. The association constant (Ka) as determined by 

fluorescence titration method for the receptor with cyanide ions in methanol is found to be 5.2 X 

103 M-1 (error < 10%).

The detection limit was calculated on the basis of emission studies. The fluorescence intensity of 

probe 1 (20 µM) was measured thrice and the standard deviation of blank measurements was 

calculated in order to determine the signal-to-noise ratio. The limit of detection was therefore 

calculated using the mathematical expression,

Detection limit = 3bi/m

where bi is the standard deviation of blank measurements; m is the intensity slope v/s sample 

concentration. 
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Figure S6: Benesi-Hildebrand plot 

from emission titration data of receptor 

(20 μM) with Al3+ in CH3OH.
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Figure S7. Plot of emission intensity at 505 nm (F505) vs [Al3+] ions of probe 1 (20 M, CH3OH)

Figure S8. Blue bars represent selectivity of probe 1 (20 μM) upon addition of different metal 

ions in MeOH and red bars shows the competitive selectivity of probe 1 in the presence of Al3+.
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Figure S9: Benesi-Hildebrand plot from absorption titration data of receptor (20 μM) with CN- 

in CH3OH.

Figure S10. Plot of absorption intensity ratio between 400 and 350 nm (A400 / A350) vs [CN-] 

ions of probe 1 (20 M, CH3OH)
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Figure S11: Benesi-Hildebrand plot from emission titration data of receptor (20 μM) with CN- in 

CH3OH.

Figure S12. Plot of emission intensity at 520 nm (F520) vs [CN-] ions of probe 1 (20 M, 

CH3OH)
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Figure S13. Blue bars represent selectivity of probe 1 (20 μM) upon addition of different anions 

in CH3OH and red bars shows the competitive selectivity of probe 1 in the presence of CN- .

Figure S14: Job’s plot 

diagram of probe 1 with Al3+ 

in CH3OH.



S11

Figure S15: linear dependence of emission for probe 1 with concentration of CN- ions from 2- 

240 μM.

 

Figure S16: linear dependence of emission for probe 1 with concentration of Al3+ ions from 95- 

220 μM for Al3+ ions 
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Figure S17: Al3+ detection by the standard method.
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Figure S18: Effect of Al3+  ions on absorption and emission spectrum of probe 1 (20 µM, H2O).


