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Experimental

UV–vis and fluorescence spectral measurement

Initially, the stock solution of 10-3 M of the synthesized probe was prepared in DMSO which was further 

diluted to 20 µM for further analysis. The solution of ADTI (20 µM) required for spectroscopic and 

colorimetric experiments was prepared in H2O. All the titration experiments were performed at room 

temperature. 0.1 M Stock solution of tetrabutylammonium salt of various analyte such as F-, Cl-, Br-, CN-, 

HSO4
-, ClO4

-, NO3
-, BF4

-, PF6
-, CH3COO-, HSO3

- and I- in water was used for sensing applications. The UV-

vis absorption and fluorescence spectral profile were recorded by performing the experiment in triplicate.

Computational studies

The mechanism of cyanide sensing was theoretically evaluated using Density functional theory (DFT) 

calculations. All the calculations were performed on Tyrone workstation with Gaussian 16 software using 

B3LYP/6-311G (d,p) level of theory. The value of the Fukui functions was calculated using the following 

equation

𝑓 +
𝑖 =  𝑞𝑖(𝑁 + 1) ‒  𝑞𝑖(𝑁)

𝑓 ‒
𝑖 =  𝑞𝑖(𝑁) ‒  𝑞𝑖(𝑁 ‒ 1)



𝑓0
𝑖 = (𝑞𝑖(𝑁 + 1) ‒  𝑞𝑖(𝑁 ‒ 1))/2

The atomic charge on ith atomic site is denoted by the letter qi. NBO analysis was used to establish each atom’s 

inherent charge. The sites for electrophilic and nucleophilic attack on molecules are distinguished as 

Δ𝑓(𝑟) = 𝑓 +
𝑖 ‒  𝑓 ‒

𝑖

Atomic sites with f(r) > 0 are vulnerable to electrophilic attack, whereas sites with f(r) < 0 are more vulnerable 

to nucleophilic attack.

Limit of detection calculation

 Limit of detection (LOD) was calculated based on the standard deviation (SD) of the blank and slope of the 

calibration curve at the level of approximation. The LOD was calculated according to the formula:

LOD = 3.3 (SD/)

Where, SD stands for the standard deviation of blank and  represents the slope of the calibration curve.
1H, 13C NMR and Mass spectra of ADTI





UV-visible absorption and fluorescence spectra of ADTI in different solvents

Figure S 1: (A) UV-vis absorption; (B) Emission spectra of probe in different solvents

Lippert Mataga plot

 Figure S 2: Lippert Mataga plot



Visible changes in probe solution under naked eye and UV-lamp in the presence of analytes

Figure S 3: (A) Visible changes in the color of ADTI in the presence of anions and (B) Under UV lamp

Photophysical attributes of ADTI

Table S 1: Photophysical attributes of probe in different solvent

Solvents Absorbance 

(nm)

Wavenumber 

(cm-1)

Fluorescence 

(nm)

Wavenumber 

(cm-1)

Stokes shift  

(cm-1)

H2O 471.0 21231.4 641.0 15600.6 5630.8

DMSO 480.0 20833.3 624.0 16025.6 4807.7

CH3CN 476.0 21008.4 617.0 16207.4 4800.9

DMF 489.0 20449.9 615.0 16260.2 4189.7

MeOH 477.0 20964.4 623.0 16051.4 4912.9

DCM 503.0 19880.7 609.0 16420.4 3460.3

THF 488.0 20491.8 578.0 17301.0 3190.7

 1,4-

Dioxane

487.0 20533.9 572.0 17482.5 3051.4



Under 365 nm UV lamp

Naked eye

365 nm UV lamp
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ADTI solution
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solution

ADTI Under Day light

Change in color

Figure S 4: Pictorial representation of color change on addition of cyanide ion to ADTI loaded filter paper 

strip 

Table S 2: Truth table for INHIBIT logic gate

Input 1 (ADTI) Input 2 (CN-) Output (λemi 641 nm)
1 0 1
1 1 0
0 1 0
0 0 0

Comparison of developed probe with previously reported probe

Table S 3: Comparison of the developed sensor ADTI with previously reported sensor 

Sr
. 
N
o. 

Autho
rs 
group

Structure λemi Sensing 
medium 

LOD Reference
s

1 Park 
et al. 
(2020)

N

HOOC

N

O

O

N N

COOH

584 nm H2O 1.53*
10-8M

[1]



2 Li et 
al. 
(2019) N N

COOH 603 nm H2O 3.34 × 
10-7 
M

[2]

3 Kim 
et al. 
(2017) O

O

N

S

S

N
566 nm 80% 

(DMF/H2O)
4.97*
10-7 
M

[3]

4 Li et 
al. 
(2024)

N O O

N
-O3S

495nm DMSO/PBS 0.81 
M

[4]

5 Kiran 
et al. 
(2024)

N
O

O O

N

641 nm H2O 3.78 
nM

This 
work
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