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I. Fluoride sensing:

In order to calculate the fluorescent emission intensity enhancement, fluorescence spectra
of probe 2 (10 uM) and after addition of F~ (50 eqv) were plotted. Probe 2 displayed 1820 fold
fluorescence intensity enhancement after sensing of F~ (Fig. S1A). To evaluate any interference
of competitive anions fluorescent spectra of probe 2 was taken in presence of different
interfering anions in THF. Significant fluorescent emission was not observed in these cases but
emission intensity increases only in presence of F~ to the reaction mixture in THF. Each
spectrum was recorded after 10 min (Fig. S1B).
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Fig. S1 (A) Fluorescence spectra of probe 2 (10 uM) and after adding F~ (50 equivalent) in THF.
(B) Fluorescence spectra of probe 2 (10 uM) in the presence of different analytes (0.5 mM) in
THF (Aex = 550 nm) and after adding F~ ions.



Absorbance spectra of probe 2 was recorded in THF and absorption maxima was
observed at A =347 nm and 437 nm (Fig. S2).
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Fig. S2 Absorbance spectra of probe 2 (10 uM) in THF.

Absorbance spectra of probe 2 was recorded in THF and absorption maxima observed at
A =437 nm and after addition of F~ was recorded and absorption peak was observed at A = 550
nm, 573 nm, 591 nm (Fig. S3). Color of the reaction mixture also changed from light yellow to
pink under visible light
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Fig. S3 Absorbance spectra of probe 2 (10 uM) and after adding TBAF (50 equivalent) in THF.

In order to evaluate the response of probe 2 titration was done with increasing
concentration of F~ Fluorescent intensity increases with increasing concentration of F~ upto 0.4
mM further addition of F~ did not cause any increment of fluorescent intensity.
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Fig. S4 Fluorescence intensity of probe 2 (10 uM in THF) with increasing concentration of F~ in
THF (Zex = 550 nm). All data were recorded 10 min after addition fluoride ions.

Detection Limit Calculation:
For calculating detection limit, fluoride (50 — 300 uM) in water was added to probe 2 (10
uM in THF) and fluorescent intensity was recorded. By plotting fluorescence intensity with

increasing concentration of fluoride, slope of graph was found to be 10459.68. Standard
deviation was calculated from six blank measurements of probe 2.
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Fig. S5 Linear region of fluorescence intensity of probe 2 (10 uM) in THF upon addition of F~
(50 — 300 uM) in water at Aeyy = 595 nm (upon Aex = 550 nm).



Calculation of standard deviation:

Table S1: Standard deviation for probe 2.

Blank Readings (only | Fl Intensity
probe 2, 10 uM)
Reading 1 3287.99045
Reading 2 293091116
Reading 3 3156.99834
Reading 4 3498.67174
Reading 5 3473.11566
Reading 6 3307.41018

Standard Deviation

(o)

211.0996089

Calculation of Detection Limit:

Table S2: Detection limit calculation for probe 2.

Slope from Graph 10459.68 uM
(m)
Detection limit 0.060546673 uM
(3o/m)
1.150386791 | ppb




Comparison of detection limit with reported probes:

Table S3. Comparison of detection limit and response time of probe 2 with reported probes.
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Fluoride detection in aqueous media:

As anions mostly occur as solutes in water or aqueous media, detection of such anions
including F~ in aqueous media is still challenging task. As a result very few fluorescent probes
were reported which are capable of detection of F~ either in aqueous conditions or mixture of
organic and aqueous conditions. As probe 2 was not capable of F~ detection in 100% aqueous
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Fig. S6 Fluorescence intensity of probe 2 (10 uM) in THF upon addition of increasing
concentration of F~ in water at Aey, = 595 nm (upon Aex = 550 nm).




conditions, to overcome this limitation we prepared the stock of F~ in water and assay was
carried out in THF solvent.®'®5"” The sensitivity of probe 2 towards F~ (in THF) was more with
respect to the F~ source in water (Fig. 5B). Significant fluorescent intensity enhancement was
observed when 3.8 ppm F in water was added to the probe 2 in THF (Fig. S6). Probe 2 showed
excellent ability to detect low concentration of F~ in water (3.8 ppm) which is below 4 ppm,
allowed concentration of F~ in drinking water specified by USEPA.

In order to describe the real behavior of probe 2 at low concentration of fluoride, probe
(100 nM) was taken in THF and F~ (100 nM) in water was added to cuvette and fluorescence

intensity was measured which resulted in upto ~ 20 fold increment in fluorescent intensity.
Spectra was taken after 15 min of addition of fluoride.
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Fig. S7 Fluorescence intensity of probe 2 (100 nM) in THF upon addition of F~ (100 nM) in
water at Aem = 595 nm (upon Aex = 550 nm).

Fluorometric titration of probe 2 (100 nM) in THF with increasing concentration of
fluoride (20 — 100 nM) in water was carried out and fluorescence intensity was increasing with
increasing concentration of fluoride.
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Fig. S8 Fluorescence intensity of probe 2 (100 nM) in THF upon addition of F~ (20 nM - 100
nM) in water at Aep, = 595 nm (upon Aex = 550 nm). Each data was recorded after 10 min of
addition of fluoride.
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Fig. S9 Fluorescence intensity of probe 2 (1 uM) in THF upon addition of F~ (50 nM — 300 uM)
in water at A, = 595 nm (upon A¢x = 550 nm). Each data was recorded after 10 min of addition of
fluoride.



NMR Titration:

The formation of phthalide 3 involved in the sensing mechanism was also confirmed by
'H-NMR titration. With increasing concentration of fluoride the signals at & = 5.1 ppm (singlet)
corresponding to -CH; proton of probe 2 started disappearing and a new signals at 6 = 5.2 ppm
(singlet) corresponding to -CH; of phthalide 3 appeared.
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Fig. S10 'H-NMR titration of probe 2 (4 mg) in CD;CN (0.75 mL) upon addition of increasing
concentration of TBAF.
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I1. NMR Spectra:
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Fig. S11 "H NMR spectra of 2 in CDCls.
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Fig. S12 BC NMR spectra of 2 in CDCl;.
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Fig. S14 NOESY spectra of 2 in CDCl;.
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I11. HPLC data for purification and monitoring fluoride detection:
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Fig. S15 HPLC Data of probe 2.
g = 15.2 min and purity = 99.93%.
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Fig. S16 HPLC Data of probe 2 + TBAF (10 eqv).
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Fig. S17 HPLC Data of probe 2 + TBAF (20 eqv).
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Fig. S18 HPLC Data of probe 2 + TBAF (30 eqv).
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Fig. S19 HPLC Data of resorufin 5.
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