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General

All chemicals and reagents were used as received from chemical companies 

without further purification unless otherwise stated. Column chromatography was 

performed using with silica gel as a stationary phase. Geometry optimization the 

pristine probes and binding with F- were performed using B3LYP functional and 6-

31G (d,p) basis set implemented in the Gaussian 16 program package.1
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Fig. S1 1H NMR spectra of compound 3 in CDCl3.
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Fig. S2 13C NMR spectra of compound 3 in CDCl3.
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Fig. S3 1H NMR spectra of compound 4 in CDCl3.
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Fig. S4 13C NMR spectra of compound 4 in CDCl3.
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Fig. S5 1H NMR spectra of probe SHJ-1 in DMSO-d6.
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Fig. S6 13C NMR spectra of probe SHJ-1 in DMSO-d6.

Fig. S7 Mass spectra of probe SHJ-1.
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Fig. S8 FT-IR spectrum of probe SHJ-1.
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Fig. S9 1H NMR spectra of probe SHJ-2 in DMSO-d6.
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Fig. S10 13C NMR spectra of probe SHJ-2 in DMSO-d6.

Fig. S11 Mass spectra of probe SHJ-2.



4000 3500 3000 2500 2000 1500 1000 500
80

85

90

95

100

105

N
HN

O

N

 

 

O
pt

ic
al

 D
en

si
ty

 

Wavenumber cm-1

34
42 16
52

Fig. S12 FT-IR spectrum of probe SHJ-2.
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Fig. S13 The stability of a) SHJ-1 and b) SHJ-2 in DMSO.
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Fig. S14. The response time of a) SHJ-1 and b) SHJ-2 to F- in DMSO solution.
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Fig. S15. a) Absorption spectra of probe SHJ-2 in DMSO with the addition of 

different equiv. of TBAF; b) The absorbance ratio (A302nm/A380nm) of SHJ-2 versus F- 

concentrations.
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Fig. S16. a) Job’s plot for complexation of SHJ-2 with F- anion. b) Benesi - 

Hildebrand plot of SHJ-2 by UV-vis measurements. c) Absorbance of SHJ-2 in the 

presence of TBAF at different concentration in DMSO.

300 350 400 450 500

 

 

Ab
s 

(a
.u

.)

Wavelength (nm)

 0 %     VH2O
/(VH2O

+VDMSO)
 0.1 %
 0.2 %
 0.3 %
 0.4 %
 0.5 %
 1 %

Fig. S17. Absorbance spectra of SHJ-2 in the presence of 23.33 equivalents of TBAF 

in DMSO with various content of water.
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Fig. S18. The intensity of the maximum visible absorption peak of probes SHJ-1 with 

the addition of 8 equiv. of various anions (as tetrabutylammonium salt) in a) DMF 

and b) DCM solution at room temperature. (Inset: Color changes of SHJ-1 with the 

addition of 8 equiv. of various anions under ambient light). Absorption spectra of 

probe SHJ-1 in c) DMF and d) DCM with the addition of different equiv. of TBAF;

 

Fig. S19. a) 1H NMR titration spectra of the probe SHJ-2 in DMSO-d6 in presence of 

differernt equivalents of TBAF; b) Optimized structures of SHJ-2 and SHJ-2 + F-.
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Fig. S20. A schematic of probable complex formation reaction during the fluoride 

sensing process



Table S1. Properties of SHJ-1 and the reported acylhydrazone-based fluoride ion probes.

sample
max (nm) 

without F-

max (nm) 

with F-

△λ
(nm)

solvent Interference ions aLOD (μM) reference

1 370 480 110 THF none 0.91 [41] 

2 400 475 75 THF none - [45]

3 404 515 111 DMSO/H2O none 0.55 [44]

4 293 377 84 CH3CN none - [42]

5 438 532 94 DMSO none 0.83 [40]

6 355 500 145 DMSO none 1.24 This work

a) The limit of detection.
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