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General Information 

The purity of AN and their peak variations in the presence of CN- ions were elucidated by 

1H and 13C NMR spectral data obtained on a Bruker 600 MHz spectrometer (1H: 600 MHz; 13C: 

151 MHz), using deuterated dimethyl sulfoxide (D6-DMSO) as the solvent. Chemical shifts (δ) 

and coupling constants (J) were reported in ppm and Hz, respectively. Mass analysis was carried 

out on a Q Exactive Orbitrap MS mass spectrometer (Thermo Fisher Scientific, USA). 

UV-Visible spectroscopic investigations were performed using a SpectraMax M5 microplate 

reader (Molecular Devices, USA). Fourier Transform Infrared (FTIR) spectral analysis was 

carried out using a Thermo Scientific Nicolet iS50 FTIR spectrometer (Thermo Fisher Scientific, 

USA). The pH effect studies used freshly prepared pH 1–14 buffers.1-3 The strip method was 

performed using Whatman filter paper. Cotton buds were purchased from a nearby supermarket. 

Fish was purchased from the Beitou market in Taipei City, Taiwan (ROC).  

Stock Solutions4 

Anions such as Cl- (Chloride), Br- (Bromide), I- (Iodide), CN- (Cyanide), F- (Fluoride), 

ClO4
- (Perchlorate), SO4

2- (Sulfate), S2O3
2- (Thiosulfate), PO4

3- (Phosphate), HCO3
- 

(Bicarbonate), NO2
- (Nitrite), H2PO4

- (Dihydrogen Phosphate), CO3
2- (Carbonate), HSO3

- 

(Bisulfite), N3
- (Azide), CA (Cysteamine), Cys (Cysteine), Na2S (Sodium Sulfide), and GSH 

(Glutathione) were prepared in DI water at 100 mM concentration. 

Procedure for pH effect studies5 

pH effect studies were carried out by following combinations: (A) 50 µL of AN (from 1 

mM stock) + 900 µL of DMSO + 50 µL of respective pH buffers (from 100 mM stock) and (B) 

50 µL of AN (from 1 mM stock) + 895 µL of DMSO + 50 µL of respective pH buffers (from 
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100 mM stock) + 5 µL of CN- ions (from 100 mM stock). The samples were shaken well and 

subjected to PL interrogations. 

Relative photoluminescence quantum yield (PLQY) calculation6 

To calculate the quantum yield of probe AN, the 9,10-diphenylanthracene (ΦF = 70% in 

DMSO) was used as the reference using the following formula:  

Φsample = Φstd(Isample/Istd)(Astd/Asample)(ηsample/ηstd)
2,  

where Φstd stands for the quantum yield of the reference sample (9,10-diphenylanthracene), 

Isample/Istd represents the intensity ratio of the sample (L) and standard (Fluorescein), Astd/Asample 

is the absorbance ratio of sample and standard, and ηsample/ηstd is the ratio of refractive indices. 

NMR titration and HR-Mass data of AN + CN- 4, 7 

10 mM of AN (1 equiv. in DMSO-d6) was mixed with 5 mM (0.5 equiv.), 10 mM (1 equiv.), 

and 30 mM (3 equiv.) of TBACN DMSO-d6 and then subjected to 1H-NMR interrogations. The 

AN + CN- (at 1 equiv.: 3 equiv.) mixture was subjected to 13C-NMR spectral investigation to 

confirm the ANCN formation further. The data were plotted in a stacked plot. HR-Mass analysis 

was performed by injecting an AN + CN- mixture at 1 equiv.:3 equiv. in DMSO solution (Note: 

3 equiv. of CN- ions was used to maintain a stable environment to form ANCN chemodosimetric 

product). 

FTIR data of AN + CN- 5  

In a vial, 10 mg of AN (1 equiv.) was stirred with 33 mg of TBACN (3 equiv.) in DMSO + 

ACN (1 mL + 1 mL) at 180℃ for five days. After the complete evaporation of solvent, the vial 

was kept inside the oven at 60℃ for two days. Then the dried solid sample was subjected to 

FTIR investigation along with AN and TBACN.  
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Figure S1. 1H NMR spectra of AN. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. 13C NMR spectra of AN. 
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Figure S3. HR-Mass spectra of AN. 

 

 

Table S1. Relative photoluminescence quantum yield (PLQY; ФF) values and fold of PL 

enhancement of AN (50 µM) in the presence of 500 µM of cyanide (CN-) ions in diverse 

solvents. 

9,10-Diphenylanthracene in DMSO (ФF = 70%) was used as a reference standard for PLQY 

measurement. 

 

 

 

Data DMSO DMF EtOH ACN THF Water 

ФF of AN (%) 0.92 0.88 0.94 0.83 0.89 1.04 

ФF of AN + CN- (%) 18.73 17.34 6.65 11.56 9.54 3.78 

I/I0 of AN + CN- at 420 nm 20.08 18.76 7.11 12.42 10.05 4.78 
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Figure S4. UV-Visible selectivity of AN towards anion (scan range = 200-550 nm). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S5. Colorimetric response of 50 µM of AN to 500 µM of anions in DMSO. 
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Figure S6. (A, B) UV-Visible titration of AN (50 µM) with 0-500 µM CN- ions in DMSO. 
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Figure S7. 1H-NMR titration of AN (10 mM) with 5-30 mM of TBACN in DMSO-d6. 
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Figure S8. 13C-NMR spectra of AN (10 mM; 1 equiv.) in the presence of CN- (30 mM; 3 equiv.) 

confirm the ANCN formation.  

 

 

 

 

 

 

 

 

 

 

 

Figure S9. FTIR spectra of AN. 
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Figure S10. FTIR spectra of AN + CN- ions. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S11. FTIR spectra of tetrabutylammonium cyanide (TBACN). 
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Figure S12. HOMOs and LUMOs of AN under gas phase optimized by B3LYP/6-31+G(d,p) 

level of theory/basis set. 

 

 

 

 

 

 

 

 

 

 

 

Figure S13. HOMOs and LUMOs of ANCN under gas phase optimized by B3LYP/6-31+G(d,p) 

level of theory/basis set. 
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Figure S14. Optimized structure and Electrostatic Potential of AN and ANCN under solvent 

(DMSO) phase by B3LYP/6-31+G(d,p) level of theory/basis set. 

 

 

 

 

 

 

 

 

 

 

 

Figure S15. HOMOs and LUMOs of AN under solvent (DMSO) phase optimized by 

B3LYP/6-31+G(d,p) level of theory/basis set. 
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Figure S16. HOMOs and LUMOs of ANCN under solvent (DMSO) phase optimized by 

B3LYP/6-31+G(d,p) level of theory/basis set. 

 

Table S2: HOMOs, LUMOs and band gaps of AN and ANCN optimized under gas and DMSO 

solvent phase by B3LYP/6-31+G(d,p). 
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Figure S17. The simulated (TD-DFT) absorption spectra of AN and ANCN in gas and DMSO. 

 

Table S3. TD-DFT results on absorption wavelength peaks. 
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Figure S18. DFT optimized FTIR spectrum of AN and ANCN in gas and DMSO state. 

  

 

 

 

 

 

 

 

 

 

 

Figure S19. (A, B) The SRB assay-derived cell viability percentiles of AN in non-cancerous 

WI-38 and MCF-10 cell lines (n = 4) and (C, D) The SRB assay-derived cell cytotoxicity 

percentiles of AN in cancerous WI-38 and MCF-10 cell lines (n =4).  
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