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Table S1. Comparisons of proposed method with recently reported strategies for F-

detection.
Literature Mechanism Fluorophore Wavelength/nm Delt_ecpon Dynamic Res.ponse
1mit range time
. . Aex = 510 nm, .
[1] P-O cleavage Dichlorofluorescein dop = 536 nm 9.8 nM — 10 min
Formation of ..
2] hydrogen bonds 1.8-Naphalimide and hex = 415 nm 0.41uM 10
g Benzothizazole
with F
[3] AlIE Tetraphenylethene Aem = 560 nm 6x104 M — 2 min
[4] $i-0 cleavage Luciferin — 1 M 0to 100 —
uM
. . . . _ 3 O0to4 x
[5] Si-O cleavage 7-Diethylaminocoumarin hex =490 nm 1.2x10* M 105 M —
[6] Si-C cleavage BODIPYs hem =r?1114-687 14.9-92.7 nM 20-40 min
. . _ 0 to 60
[7] Si -O cleavage 7-Hydroxycoumarin Aex =375 nm 0.285 uM uM —
hex1 =475 nm, 0 to 400
Lewis acid .. Aem1 = 545 nm 17 uM; uM;
[8] anion receptors Naphthalene diimide Aex2 = 362 nm, 18 uM 0 to 230 o
Aem2 = 530 nm uM
Deprotonation
.. Aex = 460 nm, 0to23.3
[9] of the N-H 1,8-Naphthalimide do = 525 nm 1.8 uM uM —
proton
. .. Aex = 430 nm, 0to 160
[10] Si-O cleavage Naphthalimide h = 550 nm 527 uM uM 50s
5.0x108
[11] Si-O cleavage Spiropyran — 8.3x10°% M 1 Oiol 08 30 min
uM
Aex = 425 nm,
[12] Deprotonation Benzimidazole Aemi = 510 nm, 3.45x1010M 1 min
Aem2 = 592 nm
Breakage of the Aex = 350 nm, 0.4t02.8
[13] B-O bonds QDs D = 625 nm 0.4 uM uM -
P-O cleavage Aex = 335 nm, 0.5to 10 .
Our work AIE HBT hor = 470 nm 3.8nM uM 2 min
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—“ Not mentioned.
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Fig. S1. Structures of probes recently reported for F- detection.
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Fig. S2. Fluorescent spectra of HBT (10 uM) in the THF / H,O mixture at different
water fractions, A.,=335 nm, A,,=470 nm.
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Fig. S3. UV-vis spectra of PBT in the absence and presence of F-. [PBT is 10 uM],
[F-1s 20 uM] in a mixture of THF and Tris buffer solution (pH 8.0), (1: 9, v/ V).
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Fig. S4. Effect of pH on the Fluorescence intensity of PBT in the absence and

presence of F-. [PBT is 10 uM], [F- is 20 uM] in a mixture of THF and buffer solution
(1:9,v/v,25°C), Aex=335 nm, A;,=470 nm.
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Fig. S5. 'H NMR spectrum of compound HBT in CDCls-d;.
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Fig. S6. 3C NMR spectrum of compound HBT in CDCls-d;.
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Fig. S8. 'H NMR spectrum of compound PBT in CDCl;-d;.
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Fig. S9. 3C NMR spectrum of compound PBT in CDCl;-d;.
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Fig. S10. HRMS spectrum of probe compound PBT in CH;CN.



Detection limit

The detection limit for F- ions was calculated by the fluorescence titration
experiments according to the reported method. A good linear relationship between the
fluorescence intensity and F- concentration (0.5 pM-10 pM) could be obtained
(R?=0.9995). The value obtained for the F- was found to be 3.8 nM by the equation of
Lop=30/m (0 was the standard deviation of the blank solution and m is the absolute

value of the slope between intensity versus F- concentration). o= 0.4880, m= 389.7332.

Equation ¥ =a+bk
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4500 = | o il Sup | 609801603
o | of Squares
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Fig. S11. The linear relationship between the fluorescence intensity and F-
concentration (0.5-10 pM). All measurements were taken in a mixture of THF and
Tris buffer solution (pH 8.0), (1 : 9, v/ v) at 25°C. A=335 nm, A, =470 nm.
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Fig. S12. Job’s plot for determining the stoichiometry of PBT and F-. The total

concentration of PBT and F- was 10 uM in a mixture of THF and Tris buffer solution
(pH 8.0), (1 : 9, v/ v) at 25°C. A,=335 nm, A, =470 nm.



Kinetic studies:

The reaction of PBT (10 uM) with F- in THF (pH 8.0, 90 % Tris-HCI) was
monitored using the fluorescence intensity at 470 nm. The reaction was carried out at
25 °C. The pseudo-first-order rate constant for the reaction was determined by fitting
the fluorescence intensities of the samples to the pseudo-first-order equation:

Ln [(F¢- Fuin) / Fiin]l = - k't

Where F, and F,,;, are the fluorescence intensities at 470 nm at time t and the
maximum value obtained after the reaction was complete. £’ is the pseudo-first-
order rate constant. The pseudo-first-order plots for the reaction of PBT with 2
equiv. of F- is shown in Fig. S13, the pseudo-first-order rate constant k’

=1/t;=0.01269 min-!.
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Fig. S13. Pseudo-first-order kinetic plot of the reaction of PBT (10 uM) with F- (2
equiv.) a mixture of THF and Tris buffer solution (pH 8.0), (1 : 9, v/v)at25°C. k
=0.01269 min-!.
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Fig. S14. ESI-MS spectrum (positive ion mode) of PBT upon addition of F- in
CH;CN. (a) only PBT, (b) the isolated aggregates of compound after PBT reacted
with F- for 10 min.

-
L=}

3?6f29&2

[=1

Lh



Fluorescence intensity (au)

2500 -

—1 Jiajieshi
A —— 2 Darlie
——3 Zhonghua
2000 -
—— 4 Colgate
] — 5 Saky
1500 <
1000 -
500
0 ' L] l L] l L) l L] L '
350 400 450 500 550 600 650

Wavelength (nm)

Fig. S15. The fluorescence spectra change of PBT upon addition of F- from
toothpastes 1, 2, 3, 4, 5 and 6. A,=335 nm, A.,=470 nm.
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