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Experimental section
General procedure for the synthesis of 2
Compound 1 (2.0 g, 5.1 mmol) was dissolved in 100 mL KOH (0.1 mol/L) solution and the mixture was heated under reflux for 6 hours. After cooling to room temperature, the reaction mixture was added to isopropanol: acetone (1:1, v/v, 200.0 mL). The obtained precipitate was filtered and washed for three times with 10mL of acetone and isopropanol, respectively. After drying, the solid was dissolved in a flask (150mL) with 50mL of water, then butyl bromide (5.5 g, 40 mmol) was added to the solution after anhydrous potassium carbonate (3.0g, 21.7g), tetrabutylammonium bromide (1.5 g, 4.7 mmol) and KI (0.06 g, 0.5 mmol) were charged into the solution and stirred for 15 min. The mixture was refluxed for 24 h and then poured into 100mL of dichloromethane. The dichloromethane phase layer was washed three times with 30 mL of aqueous solution. A yellow solid was obtained by adding methanol to the concentrated dichloromethane solution and dried under a vacuum condition at 70℃. Yield: 2.3g (70%). Yellow solid. 1H NMR (300 MHz, CDCl3) δ: 8.08 (d, J=7.9Hz, 4H), 7.93 (d, J=7.9Hz, 4H), 4.39 (d, 8H), 1.87 (m, 8H), 1.59 (m, 8H), 1.02 (m, 12H). 13C NMR (75 MHz, CDCl3, ppm) δ: 168.51, 132.78, 130.35, 130.26, 128.81, 126.62, 121.26, 65.29, 53.39, 30.68, 19.28, 13.78. FT-IR (KBr, cm-1): v = 2952, 2868, 2109, 1893, 1714, 1584, 1511, 1469, 1405, 1266, 1164, 1128, 1097, 1032, 939, 890, 841, 803, 743, 588, 507, 436. MALDI-TOF MS: calcd 652.3; found, 652.3046 (M + Na+).
General procedure for the synthesis of 3.

Compound 2 (2.0g, 3.0 mmol）was dissolved in 150mL of dichloromethane, then 3.0mL fuming nitric acid was added and stirred continuously at room temperature for 2h. The resulting mixture was diluted with 100 mL of sodium bicarbonate solution (20%). The organic phase was separated, washed with water three times (50 mL×3), dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The crude product was purified by gel column chromatography using petroleum ether/dichloromethane (1:2, v/v) as the eluent to afford red solid product. Yield: 1.8g (86%). 1H-NMR(300 MHz, CDCl3, ppm): δ=8.40 (s, 1H), 8.37 (m, 2H), 8.26 (d, 1H), 8.14 (d, 1H, J=6 Hz), 7.97 (d, 1H, J=6 Hz), 7.93 (d, 1H, J=9 Hz), 4.37 (m, 8H), 1.82 (m, 8H), 1.55 (m, 8H), 1.03 (m, 12H). FT-IR (KBr, cm-1): v = 2959, 2871, 1711, 1589, 1529, 1460, 1394, 1353, 1274, 1249, 1163, 1108, 1062, 1021, 959, 899, 846, 801, 736, 702, 604, 506, 434. MALDI-TOF MS: calcd 697.29; found, 697.2913 (M + Na+).
General procedure for the synthesis of 4.

Compound 3 (1.0 g, 1.6 mmol) was dissolved in 150 mL dichloromethane. Glacial acetic acid (2 ml) and zinc powder (1.2 g, 20 mmol) were added to the solution and continued to be stirred for 20 min at room temperature. After the zinc powder was filtered out, the organic phase was washed with 10% potassium carbonate three times (50 mL×3), dried on anhydrous MgSO4 and concentrated under reduced pressure. The crude product was purified by gel column chromatography with dichloromethane/ethyl acetate (25:1, v/v) as eluent to afford purple solid product. Yield: 0.9g (90%). 1H-NMR (300MHz, CDCl3) δ: 8.77 (d, J=8.4 Hz, 1H), 8.55-8.57 (m, 2H), 8.39-8.40 (m, 2H), 8.35 (d, J=8.0Hz, 1H), 8.07 (s, 1H), 5.15 (s, 2H), 4.34-4.37 (m, 2H), 1.73-1.79 (m, 12H), 1.22-1.28 (m, 8H). MALDI-TOF MS: calcd 667.31; found, 667.2964 (M + Na+).
General procedure for the synthesis of P2. 
Compound 4 (0.6g, 0.8 mmol) and pyridine (2.0 mL) was dissolved in 80mL dichloromethane at room temperature. Chloroacetyl chloride (2.0 mL) was then added into the solution and the reaction mixture was kept stirring for 1 h at room temperature. The organic phase was washed with water three times (20 mL×3) and concentrated under reduced pressure. The crude product was purified by gel column chromatography with dichloromethane/ethyl acetate (50:1, v/v) as the eluent to afford sensor P2 in 75% yield. Characterization data: 1H NMR (300 MHz, CDCl3) δ: 9.15 (s, 1H), 8.68 (s, 1H), 8.65 (d, 1H), 8.35 (d, 1H), 8.27 (d, 1H), 7.97 (d, 1H), 7.94 (s, 1H), 4.39-4.53 (m, 8), 2.59 (s, 3H), 1.80-1.92 (m, 8H), 1.50-1.62 (m, 8H), 1.00-1.15 (m, 12H). 13C NMR (75 MHz, CDCl3, ppm) δ: 168.00, 167.83, 167.73, 148.11, 145.14, 135.94, 135.77, 130.83, 129.76, 129.26, 128.87, 128.35, 128.24, 127.58, 127.16, 126.83, 126.00, 125.67, 123.80, 122.96, 66.14, 65.78, 65.60, 30.69, 19.29, 13.79. FT-IR (KBr, cm-1): v = 3360 (s, N-H stretching), 3191 (s, aliphatic C-H), 2921 (vs, aliphatic C-H), 2852 (vs, aliphatic C-H), 1715 (s, C=O), 1656 (s, C=C), 1464 (s, aromatic C=C), 1415 (s, C-O), 1283 (s, C-N), 1173 (s, C-C), 807, 716, 638, 592, 528, 433. MALDI-TOF MS: calcd 742.33; found, 742.2772 (M + Na+).
General procedure for the synthesis of P1.

Compound P2 (0.35g, 0.5 mmol) was dissolved in dichloromethane (150mL) and then 2.5mL fuming nitric acid was added. The mixture was continuously stirred for 0.5h at room temperature and diluted with 100 mL of sodium bicarbonate solution (10%). The organic phase was washed with water for three times (30 mL×3) and concentrated under reduced pressure. The crude product was purified by gel column chromatography with dichloromethane/petroleum ether (20:1, v/v) as eluent to obtain red solid product. Yield: 0.28g (89%). 1H-NMR(300 MHz, CDCl3, ppm) δ: 8.53 (s, 1H), 8.41 (m, 2H), 8.22 (d, 1H), 8.15 (d, 1H, J=6 Hz), 8.02 (d, 1H, J=6 Hz), 7.84 (d, 1H, J=9 Hz), 4.37 (m, 8H), 1.81 (m, 8H), 1.54 (m, 8H), 1.01 (m, 13H). 13C NMR (75 MHz, CDCl3, ppm) δ: 167.86, 166.60, 146.32, 133.91, 131.96, 130.83, 130.38, 129.15, 128.73, 127.92, 127.40, 125.62, 122.61, 66.02, 65.58, 30.60, 13.74. FT-IR (KBr, cm-1): v = 3359, 3189, 2922, 2853, 1658, 1635, 1465, 1418, 1374, 1136, 968, 883, 719, 636, 533, 437. MALDI-TOF MS: calcd 788.29; found, 788.296 (M + Na+).
Spectra of NMR, FTIR and MALDI-TOF-MS
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Fig. S-1 (a) Normalized absorption spectra of P2 in different solvents. (b) normalized absorption spectra of P1 in dichloromethane at various concentrations.
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Fig. S-2 (a) Absorption and (b) normalized absorption spectra of P2 in dichloromethane at various concentrations.
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Table S-1. Cyclic voltammetry data and molecular orbital energies of P1 and P2 with respect to the vacuum level.
	Probe
	Ered10a 
	Ered20a
	Eox0a
	LUMO(eV)b
	HOMO(ev)b
	Egap(eV)b

	P1
	-0.89
	-1.11
	1.63
	-3.91
	-6.43
	2.52

	P2
	-1.05
	-1.23
	1.62
	-3.75
	-6.42
	2.67


a Measured in a solution of 0.1 M tetrabutylammonium hexafluorophosphate (TBAPF6) in dichloromethane versus Ag/AgNO3 (in V).

b Calculated from EHOMO = -4.88-(Eoxd - EFe/Fe+), ELUMO = EHOMO + Egap.
Fig. S-3 Job's plot for complexation of P1 (P2) with F-.
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Fig. S-4 Benesi–Hildebrand plots of (a) P1and (b) P2 with F-
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Fig. S-5 Geometry-optimized structures (upper graphs) and the MEP (lower graphs) of P2 and P2- at the B3LYP/6-31G* level over an electronic isodensity of 0.0004 e Å-3 (the transition from electron-poor to electron-rich region is blue to red).
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Fig. S-6 Computed HOMO (lower)-LUMO (upper) energy levels of P2 and P2-.
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