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General method of UV-vis and fluorescence titration:
By UV-vis method:

For UV-vis titrations, stock solution of the sensor was prepared (c = 2 x 10-5 M) in CH3CN-

HEPES buffer (7/3, v/v, 25ºC) at pH 7.4. The solution of the guest interfering analytes like 

Cl-, CH3COO-, Br-, F-, NO2
-, C2O4

2-, NO3
-, SO4

2-, H2O2, NB, DNB, 4-NT, 4-NBA, 4-NA, 1,2-

CNB, 2,4-DNAN were also prepared in the order of (c = 2×10-4M). Solutions of various 

concentrations containing sensor and increasing concentrations of analytes were prepared 

separately. The spectra of these solutions were recorded by means of UV-vis methods.

By fluorescence method:

For fluorescence titrations, stock solution of the sensor (c = 2 x 10-5 M) was prepared for the 

titration of nitroaromatic compounds (NACs) and anions in CH3CN-HEPES buffer (7/3, v/v, 

25ºC) at pH 7.4. The solution of the guest analytes in the order of 2 × 10-4 M were also 

prepared. Solutions of various concentrations containing sensor and increasing concentrations 

of analytes were prepared separately. The spectra of these solutions were recorded by means 

of fluorescence methods.

Determination of fluorescence quantum yield:

Here, the quantum yield φ was measured by using the following equation,

 φx = φs ( Fx / Fs)( As / Ax)(nx
2/ ns

2)

Where,

X & S indicate the unknown and standard solution respectively, φ = quantum yield,

F = area under the emission curve, A = absorbance at the excitation wave length,

n = index of refraction of the solvent. Here φ measurements were performed using 

anthracene in ethanol as standard [φ = 0.27] (error ~ 10%)

Calculation of the detection limit:

The detection limit DL of AMN for PA, NH3, DNA and BSA was determined from the 

following equation:

DL = K* Sb1/S 

Where K = 2 or 3 (we take 3 in this case); Sb1 is the standard deviation of the blank solution; 

S is the slope of the calibration curve.

From the graph Fig.S1, we get slope = 79.096, and Sb1 value is 231.405

From the graph Fig.S2, we get slope = 344.28, and Sb1 value is 607.23.

From the graph Fig.S3, we get slope = 184.49, and Sb1 value is 214.39.

From the graph Fig.S4, we get slope = 388.59, and Sb1 value is 66.96.
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Thus, using the formula we get the detection limit for PA = 8.77 µM, NH3
 = 5.29 µM, ct 

DNA = 3.48 µM, BSA = 5.17 µM.

10 20 30 40 50 60

2200

3300

4400

5500 y = -79.096x + 5975.3
R² = 0.9742

Fl
uo

re
sc

en
ce

 in
te

ns
ity

[PA]/μM

Figure S1: Changes of fluorescence Intensity of AMN as a function of PA concentration.

5 10 15 20 25 30
4200

6300

8400

10500

12600

14700
y = 344.28x + 4155.9
R² = 0.9688

Fl
uo

re
sc

en
ce

 in
te

ns
ity

[NH3]/μM

Figure S2: Changes of fluorescence Intensity of AMN as a function of NH3 concentration.
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FigureS3: Changes of fluorescence Intensity of AMN as a function of ct DNA concentration.
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Figure S4: Changes of fluorescence intensity of AMN as a function of BSA concentration.

The changes of emission curve of AMN (c =2x10-5M) at different time interval by 

addition of PA, NH3 and calculation of first order rate constant:

Fig.S5-S8 represents the changes of emission intensity at different time interval by addition 

of hypochlorite. From the time vs. fluorescent intensity plot at fixed wavelength at 438 nm by 

using first order rate equation 

From fig. S5, we get the rate constant for PA, K = slope × 2.303 = 62.2 × 2.303=143.24 Sec-

1.From fig. S6, we get the rate constant for NH3, K = 143.47× 2.303 = 330.411 Sec-1
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Figure S5: The first order rate equation by using Time vs. fluorescent intensity plot for PA.
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Figure S6: The first order rate equation by using Time vs. fluorescent intensity plot for NH3.
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Stern-Volmer plot

The quenching efficiency and sensitivity were evaluated by calculating the Stern−Volmer 

quenching constant (KSV), calculated by the Stern−Volmer (SV) equation: I0/I =1+ 

KSV[COCl2], where KSV is the quenching constant (M−1), I0 and I are the fluorescence 

intensities of complexes before and after the addition of NH3 and PA, and [NH3] and [PA] is 

the molar concentration of ammonia and picric acid respectively.
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                                   Figure S7: Stern-Volmer plot of AMN towards PA.

Figure S8: 1H NMR spectrum of compound 1
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Figure S9: 1H NMR spectrum of AMN

             

Figure S10: Mass spectrum of AMN
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Figure S11: 1H-NMR analysis of (a) AMN with picric acid (b) AMN in DMSO-d6.

      
Figure S12: 1H-NMR analysis of (a) AMN with NH3 (b) AMN in DMSO-d6.
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Figure S13: Fluorescence titration of ct DNA-ethiduim bromide system upon addition 

increment amount of AMN (c = 2×10-5 M) in Tris-HCl buffer, pH=7.2.  
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Figure S14: Fluorescent changes of AMN (c = 2.0 × 10-5 M) with different ratios of 

CH₃CN/HEPES buffer mixtures.

7



300 400 500 600
0.00

0.06

0.12

0.18

0.24

0.30

A
bs

or
ba

nc
e

Wavelength (nm)

Figure S15: UV-vis titration spectra of AMN (c = 2.0 × 10-5 M) with NH3 (c =2.0 × 10-4 M).

Figure S16: Solid state fluorescence response of AMN. Inset: Emission color of AMN in 

solid state under UV lamp.  
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Figure S17: Non-linear fitting curves of binding isotherms resulting from 

spectrofluorometric titrations of AMN (c = 2.0 × 10-5 M) with (a) ct DNA and (b) BSA. Red 

lines represent the best fits to the theoretical model.
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The binding constants of AMN with ct DNA and BSA were determined from the 

fluorometric titration spectra by non-linear fitting of the experimental data to the theoretical 

model in the following equation:1 

                                                                                                                            (Equation 1)

where Q = I/I0 is the minimal emission intensity in the presence of excess 

ligand; n is the number of independent binding sites.

A = 1/(Kb × C Lig);

x = C ct DNA or BSA /C Lig is the titration variable

Computational details

Ground state electronic structure calculations in gas phase of the complexes have been 

carried out using DFT2 method associated with the conductor-like polarizable continuum 

model (CPCM).3 Becke’s hybrid function4 with the Lee-Yang-Parr (LYP) correlation 

function5 was used for the study.  For H atoms we used 6-31+(g) basis set; for C, N, O atoms 

we employed LanL2DZ as basis set for all the calculations. The calculated electron-density 

plots for frontier molecular orbitals were prepared by using Gauss View 5.1 software. All the 

calculations were performed with the Gaussian 09W software package.6 

Methods for silico molecular docking studies

The three-dimensional structures of Bovine Serum Albumin (PDB id 4JK4, 2.65 Å, X-ray 

diffraction) protein and double helical DNA (PDB id 3K5N, 3.15 Å, X-ray diffraction) were 

downloaded from RCSB PDB (https://www.rcsb.org/). The structures are prepared for 

docking by using Swiss PDB viewer software. The molecular docking between the ligand and 

the target molecules (BSA and DNA) were performed by AutoDock Vina software as per our 

previously published work (Vishnu et al., 2024).7 There three- and two-dimensional 

(interaction) rendering of BSA-ligand, and DNA-ligand complexes were performed by UCSF 

ChimeraX and Biovia Discovery Studio 2024, respectively.
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Comparison table of reported sensor for picric acid with this work

Ligand Analyte Fluorescence 

response

LOD References

N N

O O Picric 

acid

Turn Off 4.21 nM [8]

N

N

N
HH2N

Picric 

acid

Turn Off 22.74 μM [9]

Si

Picric 

acid

Turn Off 9 nM [10]

N
N

N

Picric 

acid

Turn Off 0.853 μM [11]

N

S

CN

NH2 Picric 

acid

Turn Off 5.7 μM [12]

OH N
N

Picric 

acid

Turn off 8.77 μM This work
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