Fluorescence umpolung enables light-up sensing of N-acetyltransferases and nerve agents
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[bookmark: _Toc55991983]1. Experimental section
[bookmark: _Toc55991984]1.1 Materials and general methods
Unless specially stated, all solvents and chemicals were purchased from commercial suppliers in analytical grade and used without further purification. The 1H and 13C NMR spectra were recorded on a Bruker AM 400 spectrometer using TMS as an internal standard. The high-resolution mass spectrometry data were obtained with a Waters LCT Premier XE spectrometer. The single-crystal data were obtained with a Bruker D8 Venture X-Ray Diffractometer. UV-vis absorption spectra were collected on a Varian Cary 500 spectrophotometer, and fluorescence spectrum measurements were performed on a Varian Cary Eclipse fluorescence spectrophotometer. Confocal fluorescence images were taken on a Leica TCS SP8 (63 × oil lens).
[bookmark: OLE_LINK35][bookmark: _Toc14697880][bookmark: _Toc55991985]1.2 Theoretical calculation details
All calculations were carried out using Gaussian 16 A.1 Density functional theory (DFT) and time-dependent DFT (TD-DFT) were employed to investigate the fluorescence (quenching) mechanism of all compounds. All structural optimizations in the ground and excited states were performed using M06-2X functional2 and Def2-SVP basis set.3 Solvation effects in dimethyl sulfoxide (DMSO) were taken into account using the SMD model.4 Frequency calculations were performed to confirm that we obtained stable structures without imaginary vibrational frequencies. 
The potential energy surface (PES) in the first excited state (S1) was calculated at the same level (M06-2X/Def2-SVP) using relaxed scans with the corrected Linear Response (cLR) solvent formalism around the bond connecting the indazole to the furan moieties.
[bookmark: _Toc55991986][bookmark: OLE_LINK21][bookmark: OLE_LINK20]1.3 Cell lines
The cell lines were purchased from the Institute of Cell Biology (Shanghai, China). All cells were propagated in T-75 flasks cultured at 37 ºC under a humidified 5% CO2 atmosphere in RPMI-1640 medium or DMEM medium (GIBCO/Invitrogen, Camarillo, CA, USA) which were supplemented with 10 % fetal bovine serum (FBS, Biological Industry, Kibbutz Beit Haemek, Israel) and 1% penicillin-streptomycin (10,000U mL-1 penicillin and 10 mg mL-1 streptomycin, Solarbio life science, Beijing, China).
[bookmark: _Toc55991987]1.4 Cellular imaging 
The cells at 1 × 105 cells/well were seeded onto glass-bottom petri dishes with complete medium (1.5 mL) for 12 h. Then the cells were exposed to desired concentrations of fluorophores for 2 h. PBS was used to wash cells for three times to clean the background. The cells were rinsed with PBS twice. The images were then photographed by using a confocal laser scanning microscope Leica TCS SP8 (63 × oil lens).
[bookmark: _Toc55991988]1.5 Animals
All animal studies were approved by the Animal Care and Use Committee in accordance with the guidelines for the care and use of laboratory animals. The 3-4-week-old female BALB/cA nude mice were purchased from Shanghai Genechem Co. Ltd. and maintained under standard conditions. The animals were housed in sterile cages within laminar airflow hoods in a specific pathogen-free room with a 12-h light/12-h dark schedule and fed autoclaved chow and water ad libitum. Production Permit No.: SCXK (Shanghai) 2013-0017. SYXK No. of Shanghai Institute of Materia Medica: SYXK (Shanghai) 2013-0049.


[bookmark: _Toc55991989]1.6 Synthesis of indazole-based fluorophores
The compounds DCM, DCM-Ac, and DCM-NH2 were synthesized by the established procedures from our reported works.5



Supplementary Fig. 1. Synthetic route of IN-Ac, DCM-SIN-NH2, DC-IN-Ac, and DCM-IN-NH2



Supplementary Fig. 2. Synthetic route of DCM-IN1-NH2 and DCM-NH2

Synthesis of IN-NO2


I-NO2 (1.00 g, 6.13 mmol) and KOH (3.36 g, 60.10 mmol) were dissolved in water (10 mL) under an argon atmosphere at room temperature. Then Me2SO4 (3.50 g, 27.80 mmol) was added dropwise. The mixture was refluxed for 1 h under an argon atmosphere. The solution was filtered and the residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get the desired product IN-NO2 (300 mg). Yield was 28%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.25 (s, 3H, NCH3-H), 7.77 (d, J = 8.0 Hz, 1H, phenyl-H), 8.00 (dd, J = 8.0 Hz, 1H, phenyl-H), 8.77 (s, 1H, imidazole-H), 8.88 (d, J = 4.0 Hz, 1H, phenyl-H). 13C NMR (100 MHz, CDCl3, ppm): δ 150.02, 143.08, 127.77, 120.40, 120.25, 119.22, 118.19, 40.96. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C8H7N3O2 + H]+ 178.0629; found 178.0629.

Synthesis of IN-NH2


[bookmark: OLE_LINK1]IN-NO2 (100 mg, 0.56 mmol), iron powder (110 mg, 2.00 mmol), and NH4Cl (75 mg, 1.41 mmol) were dissolved in mixture of methanol and water (16 mL, v:v = 3:1) under an argon atmosphere at room temperature. Then the mixture was refluxed for 4 h under an argon atmosphere. The solution was added to ethyl acetate (20 mL) and washed with deionized H2O (5 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product IN-NH2 (70 mg). Yield was 84%.1H NMR (400 MHz, CDCl3, ppm): δ 4.14 (s, 3H, NCH3-H), 6.75 (m, 1H, phenyl-H), 6.81 (dd, J = 8.0 Hz, 4.0 Hz, 1H, phenyl-H), 7.53(d, J = 8.8 Hz, 1H, phenyl-H), 7.62 (s, 1H, imidazole-H). 13C NMR (100 MHz, CDCl3, ppm): δ 145.50, 140.55, 122.82, 121.33, 120.42, 118.29, 99.70, 40.09. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C8H9N3 + H]+ 148.0875; found 148.0871. 

Synthesis of IN-Boc


IN-NH2 (200 mg, 1.36 mmol) was dissolved in THF (5 mL) under an argon atmosphere at room temperature. Then (Boc)2O (296 mg, 1.36 mmol, mixed with 10 mL of THF) was added dropwise. Then the mixture was stirred overnight at room temperature. The solution was added to CH2Cl2 (20 mL) and washed with deionized H2O (20 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get desired product IN-Boc (235 mg). Yield was 70%. 1H NMR (400 MHz, CDCl3, ppm): δ 1.53 (s, 9H, -(CH3)3), 4.19 (s, 3H, NCH3-H), 6.45 (s, 1H, imidazole-H), 7.00 (dd, J = 8.0 Hz, 1H, phenyl-H), 7.61 (d, J = 8.0 Hz, 1H, phenyl-H), 7.79 (s, 1H, phenyl-H), 7.89 (s, 1H, amide-H). 13C NMR (100 MHz, CDCl3, ppm): δ 153.22, 146.46, 132.04, 123.32, 122.14, 121.13, 111.87, 107.32, 80.30, 40.26, 28.39. Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C13H17N3O2 + Na]+ 270.1218; found 270.1222.

Synthesis of IN-Ac


IN-NH2 (200 mg, 1.36 mmol) was dissolved in CH2Cl2 (5 mL) under an argon atmosphere at room temperature. Then (CH3CO)2O (0.5 mL) was added dropwise. Then the mixture was stirred overnight at room temperature. The solution was added to CH2Cl2 (20 mL) and washed with deionized H2O (20 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:MeOH = 100:1) to get desired product IN-Ac (192 mg). Yield was 75%. 1H NMR (400 MHz, CDCl3, ppm): δ 2.20 (s, 3H, -CH3), 4.19 (s, 3H, NCH3-H), 7.04 (dd, J = 9.2 Hz, 1H, phenyl-H), 7.34 (s, 1H, amide-H), 7.62 (d, J = 9.2 Hz, 1H, phenyl-H), 7.83 (s, 1H, imidazole-H), 8.14 (s, 1H, phenyl-H). 13C NMR (100 MHz, CDCl3, ppm): δ 168.43, 146.75, 131.53, 123.83, 121.96, 121.41, 117.94, 109.67, 10.33, 24.59. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C13H17N3O2 + H]+ 190.0980; found 190.0978.

Synthesis of AL-SIN-Boc


IN-Boc (400 mg, 1.62 mmol), Cu(OAc)2 H2O (486 mg, 2.43 mmol), thiophene-2-carbaldehyde (544 mg, 4.86 mmol), pyridine (0.2 mL), and Pd(PPh3)4 (94 mg, 0.08 mmol) were dissolved in 1,4-dioxane (4 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 24 h under an argon atmosphere. The solution was filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product AL-SIN-Boc (252 mg). Yield was 44%. 1H NMR (400 MHz, CDCl3, ppm): δ 1.53 (s, 9H, -(CH3)3), 4.32 (s, 3H, NCH3-H), 6.63 (s, 1H, phenyl-H), 7.11 (dd, 1H, phenyl-H), 7.44 (d, J = 4.0 Hz, 1H, furan-H), 7.65 (d, J = 8.0 Hz, 1H, phenyl-H), 7.88 (d, J = 4.0 Hz, 1H, furan-H), 8.01 (s, 1H, amide-H), 9.98 (s, 1H, CHO-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C18H19N3O3S + H]+ 358.1225; found 358.1233.

Synthesis of DCM-SIN-Boc


AL-SIN-Boc (89 mg, 0.25 mmol), DCM (52 mg, 0.25 mmol), piperidine (0.2 mL), and acetic acid (0.1 mL) were dissolved in toluene (10 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 6 h under an argon atmosphere. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product DCM-SIN-Boc (28 mg). Yield was 20%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 1.49 (s, 9H, -(CH3)3), δ= 4.26 (s, 3H, NCH3-H), 7.15 (s, 1H, phenyl-H), 7.30 (dd, J = 8.0 Hz, 1H, phenyl-H), 7.37 (d, J = 16.0 Hz, 1H, alkene-H), 7.58 (d, J = 4.0 Hz, 1H, thiophene-H), 7.59 (d, J = 8.0 Hz, 1H, phenyl-H), δ= 7.64 (t, J = 4.0 Hz, 1H, phenyl-H), 7.77 (d, J = 4.0 Hz, 1H, thiophene-H), 7.81 (d, J = 8.0 Hz, 1H, phenyl-H), 7.94 (t, J = 8.0 Hz, 1H, phenyl-H), 8.02 (d, J = 16.0 Hz, 1H, alkene-H), 8.14 (s, 1H, phenyl-H), 8.74 (dd, J = 8.0 Hz, 1H, phenyl-H), 9.42 (s, 1H, amide-H). Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C31H25N5O3S + Na]+ 548.1756; found 548.1754.


Synthesis of DCM-SIN-NH2


DCM-SIN-Boc (20 mg, 0.04 mmol) was dissolved in CH2Cl2 (5 mL) under an argon atmosphere at room temperature. Then trifluoroacetic acid (TFA, 1 mL) was added dropwise. The mixture was stirred overnight at room temperature. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:EtOAc = 6:1) to get desired product DCM-SIN-NH2 (10 mg). Yield was 56%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.23 (s, 3H, NCH3-H), 5.21 (s, 2H, NH2-H), 6.85 (m, 2H, phenyl-H), 7.12 (s, 1H, phenyl-H), 7.28 (d, J = 16.0 Hz, 1H, alkene-H), 7.42 (d, J = 8.0 Hz, 1H, phenyl-H), 7.51 (d, J = 4.0 Hz, 1H, thiophene-H), 7.62 (t, J = 8.0 Hz, 1H, phenyl-H), 7.70 (d, J = 4.0 Hz, 1H, thiophene-H), 7.79 (d, J = 8.0 Hz, 1H, phenyl-H), 7.94 (t, J = 8.0 Hz, 1H, phenyl-H), 8.00 (d, J = 16.0 Hz, 1H, phenyl-H), 8.74 (d, J = 8.0 Hz, 1H, phenyl-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C26H17N5OS + H]+ 448.1232; found 448.1230.

Synthesis of AL-IN-Boc


IN-Boc (200 mg, 0.81 mmol), Cu(OAc)2 H2O (242 mg, 1.20 mmol), furan-2-carbaldehyde (233 mg, 2.43 mmol), pyridine (0.2 mL), and Pd(PPh3)4 (47 mg, 0.04 mmol) were dissolved in 1,4-dioxane (4 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 24 h under an argon atmosphere. The solution was filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get the product AL-IN-Boc (65 mg). Yield was 41%. 1H NMR (400 MHz, CDCl3, ppm): δ 1.55 (s, 9H, -(CH3)3), 4.46 (s, 3H, NCH3-H), 6.63 (s, 1H, furan-H), 7.01 (d, J = 4.0 Hz, 1H, furan-H), 7.15 (dd, J = 8.0 Hz, 4.0 Hz, 1H, phenyl-H), 7.43 (d, J = 4.0 Hz, 1H, phenyl-H), 7.66 (s, 1H, phenyl-H), 8.11 (s, 1H, amide-H), 9.72 (s, 1H, CHO-H). 13C NMR (100 MHz, CDCl3, ppm): δ 176.90, 153.00, 151.88, 149.83, 145.19, 134.42, 132.85, 132.05, 128.47, 124.22, 121.84, 118.63, 110.49, 80.67, 40.91, 28.38. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C18H19N3O4 + H]+ 342.1454; found 342.1458.


Synthesis of DC-IN-Boc


AL-IN-Boc (100 mg, 0.3 mmol) and malononitrile (28 mg, 0.4 mmol) were dissolved in CHCl3 (5 mL) under an argon atmosphere at room temperature. Then triethylamine (TEA, 0.2 mL) was added dropwise. The mixture was stirred overnight at room temperature. The solution was added to CH2Cl2 (20 mL) and washed with deionized H2O (20 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:EtOAc = 80:1) to get the desired product DC-IN-Boc (100 mg). Yield was 85%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 1.50 (s, 9H, -(CH3)3), 4.42 (s, 3H, NCH3-H), 7.30 (d, J = 4.0 Hz, 1H, Ph-H), 7.37 (d, J = 12.0 Hz, 1H, Ph-H), 7.66 (d, J = 12.0 Hz, 1H, Ph-H), 7.72 (d, J = 4.0 Hz, 1H, Ph-H), 8.14 (s, 1H, Ph-H), 8.32(s, 1H, Ph-H), 9.44 (s, 1H, amide-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C26H17N5O2 + H]+ 390.1566; found 390.1566.

Synthesis of DC-IN-NH2


DC-IN-Boc (161 mg, 0.41 mmol) was dissolved in CH2Cl2 (10 mL) under an argon atmosphere at room temperature. Then trifluoroacetic acid (TFA, 8 mL) was added dropwise. The mixture was stirred overnight at room temperature. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the desired product DC-IN-NH2 (70 mg). Yield was 59%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.35 (s, 3H, NCH3-H), 5.24 (s, 2H, NH2-H), 6.88 (d, J = 8.0 Hz, 1H, Ph-H), 7.00 (s, 1H, Ph-H), 7.24 (d, J = 4.0 Hz, 1H, Ph-H), 7.49 (d, J = 8.0 Hz, 1H, Ph-H), 7.68 (d, J = 4.0 Hz, 1H, Ph-H), 8.20 (s, 1H, Ph-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C16H12N5O + H]+ 290.1042; found 290.1042.


Synthesis of DC-IN-Ac


DC-IN-NH2 (40 mg, 0.14 mmol) was dissolved in CH2Cl2 (5 mL) under an argon atmosphere at room temperature. Then (CH3CO)2O (0.5 mL) was added dropwise. Then the mixture was stirred overnight at room temperature. The solution was added to CH2Cl2 (20 mL) and washed with deionized H2O (20 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the desired product DC-IN-Ac (18 mg). Yield was 39%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 2.08 (s, 3H, CH3-H), 4.42 (s, 3H, NCH3-H), 7.31 (d, J = 4.0 Hz, 1H, furan-H), 7.40 (d, J = 8.0 Hz, 1H, phenyl-H), 7.69 (s, 1H, phenyl-H), 7.72 (d, J = 4.0 Hz, 1H, furan-H), 8.32 (s, 1H, alkene-H), 8.36 (s, 1H, phenyl-H), 10.1(s, 1H, amide-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C18H13N5O2 + H]+ 332.1147; found 332.1147.

Synthesis of DCM-IN-Boc


AL-IN-Boc (57 mg, 0.17 mmol), DCM (52 mg, 0.25 mmol), piperidine (0.2 mL), and acetic acid (0.1 mL) were dissolved in Toluene (10 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 6 h under an argon atmosphere. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product DCM-IN-Boc (28 mg). Yield was 31%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 1.51 (s, 9H, -(CH3)3), 4.38 (s, 3H, NCH3-H), 7.09 (s, 1H, phenyl-H), 7.15 (d, J = 4.0 Hz, 1H, furan-H), 7.22 (d, J = 16.0 Hz, 1H, alkene-H), 7.28 (d, J = 4.0 Hz, 1H, furan-H), 7.44 (d, J = 8.0 Hz, 1H, phenyl-H), 7.62 (t, J = 8.0 Hz, 2H, phenyl-H), 7.74 (d, J = 16 Hz, 1H, alkene-H), 7.79 (d, J = 8.0 Hz, 1H, phenyl-H), 7.94 (t, J = 8.0 Hz, 1H, phenyl-H), 8.23 (s, 1H, phenyl-H), 8.74 (d, J = 8.0 Hz, 1H, phenyl-H), 9.47 (s, 1H, amide-H). Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C31H25N5O4 + Na]+ 554.1804; found 554.1804.


Synthesis of DCM-IN-NH2


DC-IN-Boc (20 mg, 0.04 mmol) was dissolved in CH2Cl2 (10 mL) under an argon atmosphere at room temperature. Then trifluoroacetic acid (TFA, 1 mL) was added dropwise. The mixture was stirred overnight at room temperature. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get desired product DCM-IN-NH2 (10 mg). Yield was 59%. 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.31 (s, 3H, NCH3-H), 5.32 (s, 2H, NH2-H), 6.86 (d, J = 8.0 Hz, 1H, phenyl-H), 7.07 (m, 2H, phenyl-H, furan-H), 7.21 (d, J = 16.0 Hz, 1H, alkene-H), 7.23 (s, 1H, phenyl-H), 7.25 (d, J = 4.0 Hz, 1H, furan-H)), 7.44 (d, J = 8.0 Hz, 1H, phenyl-H), 7.62 (t, J = 8.0 Hz, 1H, phenyl-H), 7.71 (d, J = 16.0 Hz, 1H, alkene-H), 7.89 (d, J = 8.0 Hz, 1H, phenyl-H), 7.93 (t, J = 8.0 Hz, 1H, phenyl-H), 8.74 (d, 1H, J = 8.0 Hz, phenyl-H). 13C NMR (100 MHz, DMSO-d6, ppm): δ 158.06, 152.54, 151.95, 150.30, 148.29, 144.63, 142.52, 135.30, 126.05, 124.65, 124.58, 122.10, 121.71, 120.50, 119.13, 118.89, 118.01, 117.47, 117.06, 116.05, 115.46, 110.35, 106.63, 97.53, 59.43. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C26H17N5O2 + H]+ 432.1461; found 432.1461.

Synthesis of IN1-NO2


I1-NO2 (1.00 g, 6.13 mmol) and KOH (3.36 g, 60.1 mmol) were dissolved in water (10 mL) under an argon atmosphere at room temperature. Then Me2SO4 (3.50 g, 27.8 mmol) was added dropwise. The mixture was refluxed for 1 h under an argon atmosphere. The solution was filtered and the residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get the desired product IN1-NO2 (320 mg). Yield was 29%. 1H NMR (400 MHz, d6-DMSO, ppm): δ 4.13 (s, 3H, CH3-H), 7.86 (d, 1H, J = 8.0 Hz, phenyl-H), 8.24 (dd, 1H, J = 8.0 Hz, 4.0 Hz, phenyl-H), 8.39 (s, 1H, imidazole-H), 8.84 (d, 1H, J = 4.0 Hz, phenyl-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C8H7N3O2 + H]+ 178.0617; found 178.0631.


Synthesis of IN1-NH2


[bookmark: _GoBack]IN1-NO2 (200 mg, 1.12 mmol), iron powder (220 mg, 4.00 mmol), and NH4Cl (150.6 mg, 2.82 mmol) were dissolved in mixture of methanol and water (16 mL, v:v = 3:1) under an argon atmosphere at room temperature. Then the mixture was refluxed for 4 h under an argon atmosphere. The solution was added to ethyl acetate (20 mL) and washed with deionized H2O (5 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product IN1-NH2 (130 mg). Yield was 79%. 1H NMR (400 MHz, CDCl3, ppm): δ 3.99 (s, 3H, CH3-H), 6.85 (dd, 1H, J = 8.0, 4.0 Hz, phenyl-H), 6.90 (s, 1H, phenyl-H), 7.19 (d, J = 8.0 Hz, 1H, phenyl-H), 7.76 (s, 1H, imidazole-H). 13C NMR (100 MHz, CDCl3, ppm): δ 140.08, 135.67, 131.05, 124.89, 118.45, 109.66, 103.48, 35.58. Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C8H9N3 + H]+ 148.0875; found 148.0915.

Synthesis of IN1-Boc


IN1-NH2 (400 mg, 2.72 mmol) was dissolved in THF (5 mL) under an argon atmosphere at room temperature. Then (Boc)2O (594 mg, 2.72 mmol, mixed with 10 mL of THF) was added dropwise. Then the mixture was stirred overnight at room temperature. The solution was added to CH2Cl2 (20 mL) and washed with deionized H2O (20 mL × 5). The organic layer was dried over anhydrous Na2SO4, filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get the desired product IN1-Boc (500 mg). Yield was 74%. 1H NMR (400 MHz, CDCl3, ppm) δ= 1.53 (s, 9H, -(CH3)3), δ= 4.04 (s, 3H, CH3-H), δ= 6.60 (s, 1H, phenyl-H), 7.29 (s, 2H, phenyl-H, imidazole-H), 7.81 (s, 1H, phenyl-H), δ= 7.88 (s, 1H, amide-H). 13C NMR (100 MHz, CDCl3, ppm): δ 153.39, 137.09, 132.41, 131.59, 124.16, 120.48, 110.19, 109.16, 80.39, 35.60, 28.40. Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C13H17N3O2 + Na]+ 270.1218; found 270.1211.

Synthesis of AL-IN1-Boc


IN1-Boc (400 mg, 1.62 mmol), Cu(OAc)2 H2O (486 mg, 2.40 mmol), furan-2-carbaldehyde (466 mg, 4.86 mmol), pyridine (0.2 mL), and Pd(PPh3)4 (94 mg, 0.08 mmol) were dissolved in 1,4-dioxane (4 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 24 h under an argon atmosphere. The solution was filtered and concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2:PE = 1:1) to get the product AL-IN1-Boc (80 mg). Yield was 14%. 1H NMR (400 MHz, CDCl3, ppm): δ 1.55 (s, 9H, -(CH3)3), 4.11 (s, 3H, NCH3-H), 6.90 (s, 1H, furan-H), 7.04 (d, J = 4.0 Hz, 1H, furan-H), 7.35 (d, J = 8.0 Hz, 1H, phenyl-H), 7.38 (d, J = 4.0 Hz, 1H, phenyl-H), 7.66 (s, 1H, phenyl-H), 8.05 (s, 1H, amide-H), 9.71 (s, 1H, CHO-H). 13C NMR (100 MHz, CDCl3, ppm): δ 177.20, 154.87, 153.34, 151.81, 138.00, 133.80, 133.66, 123.11, 121.46, 121.20, 110.11, 109.69, 108.43, 80.58, 36.12, 28.38. Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C18H19N3O4 + Na]+ 364.1273; found 364.1273.

Synthesis of DCM-IN1-Boc


AL-IN1-Boc (114 mg, 0.34 mmol), DCM (104 mg, 0.50 mmol), piperidine (0.2 mL), and acetic acid (0.1 mL) were dissolved in Toluene (10 mL) under an argon atmosphere at room temperature. Then the mixture was refluxed for 6 h under an argon atmosphere. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the product DCM-IN1-Boc (48 mg). Yield was 27%. 1H NMR (400 MHz, DMSO-d6, ppm) δ 1.52 (s, 9H, Boc-H), 4.09 (s, 3H, NCH3-H), 7.04 (d, J = 4.0 Hz, 1H, furan-H), 7.08 (s, 1H, pyran-H), 7.13 (d, J = 16.0 Hz, 1H, alkene-H), 7.20 (d, J = 4.0 Hz, 1H, furan-H), 7.61 (t, J = 8.0 Hz, 2H, phenyl-H), 7.65 (s, 1H, phenyl-H), 7.70 (d, J = 16.0 Hz, 1H, alkene-H), 7.76 (d, J = 8.0 Hz, 1H, phenyl-H), 7.92 (t, J = 8.0 Hz, 1H, phenyl-H), 8.30 (s, 1H, phenyl-H), 8.72 (d, J = 8.0 Hz, 1H, phenyl-H), 9.49 (s, 1H, amide-H). Mass spectrometry (ESI-MS, m/z): [M + Na]+ calcd. for [C31H25N5O4 + Na]+ 554.1804; found 554.1797.

Synthesis of DCM-IN1-NH2


DC-IN1-Boc (40 mg, 0.08 mmol) was dissolved in CH2Cl2 (10 mL) under an argon atmosphere at room temperature. Then trifluoroacetic acid (TFA, 1 mL) was added dropwise. The mixture was stirred overnight at room temperature. The solution was concentrated by evaporation. The residue was purified by silica gel chromatography (CH2Cl2) to get the desired product DCM-IN1-NH2 (20 mg). Yield was 59%. 1H NMR (400 MHz, CDCl3, ppm): δ 4.10 (s, 3H, NCH3-H), 6.81 (d, J = 16.0 Hz,1H, alkene-H), 6.87 (d, J = 4.0 Hz, 1H, furan-H), 6.90 (s, 1H, phenyl-H), 6.96 (m, 2H, phenyl-H, furan-H), 7.35 (s, 1H, pyran-H), 7.45 (t, J = 8.0 Hz, 2H, phenyl-H), 7.52 (m, 2H, phenyl-H, alkene-H), 7.73 (t, J = 8.0 Hz, 1H, phenyl-H), 8.93 (d, 1H, J = 8.0 Hz, phenyl-H). Mass spectrometry (ESI-MS, m/z): [M + H]+ calcd. for [C26H17N5O2 + H]+ 432.1461; found 432.1461.
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[bookmark: _Toc55991991]2. Fluorescence spectra of indazole-based fluorophores
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Supplementary Fig. 3. (a) Fluorescence spectra of DCM-NH2 (traditional ICT fluorophore) and its electron-withdrawing acetyl substituted product DCM-Ac in DMSO. (b-f) Design of indazole-based fluorophores: (i) start with D-π-A fluorophore as a basis (π-bridge: thiophene or furan; acceptor: DCM, malononitrile, or aldehyde group); (ii) insert an indazole building block (2-methyl-indazole or 1-methyl-indazole) between the π-bridge and the donor. Fluorescence spectra of these indazole-based fluorophores indicated their fluorescence umpolung properties: the D-indazole-π-A type dyes displayed extremely weak emission intensity, whereas their electron-withdrawing Boc substituted products (EWT-indazole-π-A type dyes) exhibited strong fluorescence. 



[bookmark: _Toc55991992][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK50][bookmark: OLE_LINK51]3. Crystal information of IN-NH2, IN-Boc, IN1-NH2, DC-IN-NH2, DC-IN-Boc, and DCM-IN-NH2
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Supplementary Fig. 4. Single-crystal X-ray structures of IN-NH2, IN-Boc, IN1-NH2, DC-IN-NH2, DC-IN-Boc, and DCM-IN-NH2 


Supplementary Table 1. Crystal data and structure refinement for IN-NH2. The X-ray crystallographic coordinates for IN-NH2 have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041870. 

Identification code 	IN-NH2
Empirical formula 	C8 H9 N3
Formula weight 	147.18
Temperature 	293(2) K
Wavelength 	0.71073 Å
Crystal system 	Orthorhombic
Space group 	P c a 21
Unit cell dimensions	a = 13.9585(8) Å       = 90°.
	b = 7.6178(3) Å       = 90°.
	c = 7.1646(3) Å       = 90°.
Volume	761.83(6) Å3
Z	4
Density (calculated)	1.283 Mg/m3
Absorption coefficient	0.082 mm-1
F(000)	312
Crystal size	0.200 x 0.150 x 0.120 mm3
Theta range for data collection	2.919 to 25.984°.
Index ranges	-17<=h<=10, -9<=k<=9, -8<=l<=8
Reflections collected	3578
Independent reflections	1424 [R(int) = 0.0197]
Completeness to theta = 25.242°	98.4 %
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7456 and 0.6596
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	1424 / 1 / 110
Goodness-of-fit on F2	1.106
Final R indices [I>2sigma(I)]	R1 = 0.0315, wR2 = 0.0766
R indices (all data)	R1 = 0.0370, wR2 = 0.0815
Absolute structure parameter	0.6(10)
Extinction coefficient	0.11(4)
Largest diff. peak and hole	0.101 and -0.077 e.Å-3
Supplementary Table 2. Crystal data and structure refinement for IN-Boc. The X-ray crystallographic coordinates for IN-Boc have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041873. 

Identification code 	IN-Boc
Empirical formula 	C13 H17 N3 O2
Formula weight 	247.29
Temperature 	160.01 K
Wavelength 	0.71073 Å
Crystal system 	Orthorhombic
Space group 	Pbca
Unit cell dimensions	a = 13.8377(6) Å       = 90°.
	b = 14.0408(5) Å       = 90°.
	c = 14.1533(5) Å       = 90°.
Volume	2749.88(18) Å3
Z	8
Density (calculated)	1.195 Mg/m3
Absorption coefficient	0.083 mm-1
F(000)	1056
Crystal size	0.33 x 0.25 x 0.2 mm3
Theta range for data collection	2.878 to 26.991°.
Index ranges	-13<=h<=17, -16<=k<=17, -17<=l<=18
Reflections collected	12335
Independent reflections	2979 [R(int) = 0.0885]
Completeness to theta = 25.242°	99.4 %
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7461 and 0.3021
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	2979 / 0 / 167
Goodness-of-fit on F2	0.967
Final R indices [I>2sigma(I)]	R1 = 0.0701, wR2 = 0.1814
R indices (all data)	R1 = 0.0873, wR2 = 0.1984
Extinction coefficient	n/a
Largest diff. peak and hole	0.399 and -0.336 e.Å-3

Supplementary Table 3. Crystal data and structure refinement for IN1-Boc. The X-ray crystallographic coordinates for IN1-Boc have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041871. 

Identification code 	IN1-Boc
Empirical formula 	C13 H17 N3 O2
Formula weight 	247.29
Temperature 	160.02 K
Wavelength 	0.71073 Å
Crystal system 	Orthorhombic
Space group 	Pbca
Unit cell dimensions	a = 12.8091(5) Å       = 90°.
	b = 12.5740(4) Å       = 90°.
	c = 16.5762(5) Å       = 90°.
Volume	2669.79(16) Å3
Z	8
Density (calculated)	1.230 Mg/m3
Absorption coefficient	0.085 mm-1
F(000)	1056
Crystal size	0.25 x 0.1 x 0.05 mm3
Theta range for data collection	2.457 to 30.503°.
Index ranges	-18<=h<=15, -15<=k<=17, -23<=l<=23
Reflections collected	29525
Independent reflections	4065 [R(int) = 0.1142]
Completeness to theta = 25.242°	99.8 %
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7461 and 0.4179
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	4065 / 0 / 167
Goodness-of-fit on F2	1.063
Final R indices [I>2sigma(I)]	R1 = 0.0702, wR2 = 0.1511
R indices (all data)	R1 = 0.0995, wR2 = 0.1684
Extinction coefficient	n/a
Largest diff. peak and hole	0.315 and -0.331 e.Å-3


Supplementary Table 4. Crystal data and structure refinement for DM-IN-NH2. The X-ray crystallographic coordinates for DM-IN-NH2 have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041872. 

Identification code 	DM-IN-NH2
Empirical formula 	C16 H11 N5 O
Formula weight 	289.30
Temperature 	293(2) K
Wavelength 	0.71073 Å
Crystal system 	Orthorhombic
Space group 	P 21 21 21
Unit cell dimensions	a = 6.807(2) Å	 = 90°.
	b = 13.763(5) Å	 = 90°.
	c = 15.414(5) Å	 = 90°.
Volume	1443.9(8) Å3
Z	4
Density (calculated)	1.331 Mg/m3
Absorption coefficient	0.089 mm-1
F(000)	600
Crystal size	0.120 x 0.080 x 0.040 mm3
Theta range for data collection	2.643 to 25.500°.
Index ranges	-8<=h<=8, -16<=k<=16, -18<=l<=18
Reflections collected	20143
Independent reflections	2685 [R(int) = 0.0937]
Completeness to theta = 25.242°	99.7 % 
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7456 and 0.6536
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	2685 / 0 / 209
Goodness-of-fit on F2	1.062
Final R indices [I>2sigma(I)]	R1 = 0.0561, wR2 = 0.1269
R indices (all data)	R1 = 0.1107, wR2 = 0.1579
Absolute structure parameter	0.4(10)
Extinction coefficient	0.017(6)
Largest diff. peak and hole	0.154 and -0.138 e.Å-3
Supplementary Table 5. Crystal data and structure refinement for DM-IN-Boc. The X-ray crystallographic coordinates for DM-IN-Boc have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041875. 

Identification code 	DM-IN-Boc
Empirical formula 	C21 H19 N5 O3
Formula weight 	389.41
Temperature 	293(2) K
Wavelength 	0.71073 Å
Crystal system 	Monoclinic
Space group 	P 21/m
Unit cell dimensions	a = 11.211(3) Å	 = 90°.
	b = 6.7154(16) Å	 = 95.461(6)°.
	c = 12.960(3) Å	 = 90°.
Volume	971.4(4) Å3
Z	2
Density (calculated)	1.331 Mg/m3
Absorption coefficient	0.092 mm-1
F(000)	408
Crystal size	0.190 x 0.050 x 0.040 mm3
Theta range for data collection	2.296 to 26.000°.
Index ranges	-13<=h<=13, -8<=k<=8, -15<=l<=15
Reflections collected	9048
Independent reflections	2068 [R(int) = 0.0673]
Completeness to theta = 25.242°	99.8 % 
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7456 and 0.6683
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	2068 / 0 / 199
Goodness-of-fit on F2	1.068
Final R indices [I>2sigma(I)]	R1 = 0.0524, wR2 = 0.1006
R indices (all data)	R1 = 0.0988, wR2 = 0.1245
Extinction coefficient	0.044(6)
Largest diff. peak and hole	0.179 and -0.146 e.Å-3

Supplementary Table 6. Crystal data and structure refinement for DCM-IN-NH2. The X-ray crystallographic coordinates for DCM-IN-NH2 have been deposited at the Cambridge Crystallographic Data Centre (CCDC), under deposition number: 2041874. 

Identification code 	DCM-IN-NH2
Empirical formula 	C26 H17 N5 O2
Formula weight 	431.45
Temperature 	293(2) K
Wavelength 	0.71073 Å
Crystal system 	Orthorhombic
Space group 	P b c a
Unit cell dimensions	a = 14.015(5) Å	 = 90°.
	b = 16.741(6) Å	 = 90°.
	c = 18.395(7) Å	 = 90°.
Volume	4316(3) Å3
Z	8
Density (calculated)	1.328 Mg/m3
Absorption coefficient	0.088 mm-1
F(000)	1792
Crystal size	0.120 x 0.080 x 0.050 mm3
Theta range for data collection	2.214 to 24.995°.
Index ranges	-16<=h<=16, -19<=k<=19, -16<=l<=21
Reflections collected	18341
Independent reflections	3793 [R(int) = 0.1928]
Completeness to theta = 25.242°	97.3 % 
Absorption correction	Semi-empirical from equivalents
Max. and min. transmission	0.7456 and 0.5728
Refinement method	Full-matrix least-squares on F2
Data / restraints / parameters	3793 / 0 / 300
Goodness-of-fit on F2	0.997
Final R indices [I>2sigma(I)]	R1 = 0.1036, wR2 = 0.2273
R indices (all data)	R1 = 0.2900, wR2 = 0.3405
Extinction coefficient	n/a
Largest diff. peak and hole	0.253 and -0.199 e.Å-3


[bookmark: _Toc55991993]4. Quantum chemical calculations for elucidating the unusual fluorescence umpolung mechanism
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Supplementary Fig. 5. (a) Calculated S1 potential energy surfaces, (b) corresponding oscillator strength as a function of θ, and (c) representative molecular structures I and II and associated frontier molecular orbitals both in the planar and the perpendicular conformations for DM-IN-NH2 in DMSO. (d) Calculated S1 potential energy surfaces, (e) corresponding oscillator strength as a function of θ, and (f) representative molecular structures I and II and associated frontier molecular orbitals both in the planar and the perpendicular conformations for DM-IN-NH2 in DMSO. 


[bookmark: _Toc55991994]5. ESI-MS spectra characterization of Lighter EW Tracker reaction with NAT2 mimic
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Supplementary Fig. 6. ESI-MS and high-resolution mass spectra (HRMS) of the products from the reaction of Lighter EW Tracker (DCM-IN-NH2) with NAT2 mimic. 



[bookmark: _Toc55991995]6. Quantitative and light-up detection of DCP
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Supplementary Fig. 7. Absorption (a) and emission (b) spectra spectra of Lighter EW Tracker (DCM-IN-NH2,10 μM) with increasing concentration of DCP (0-300 equiv) in CH3CN solution, λex=470 nm. Inset: Variations in I/I0 of Lighter EW Tracker with different concentration of DCP, I0 and I are the emission intensities of DCM-IN-NH2 at a specific concentration of DCP, respectively. 


[bookmark: _Toc55991996]7. ESI-MS spectra characterization of Lighter EW Tracker reaction with DCP
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Supplementary Fig. 8. HRMS spectrum of DCM-IN-DCP from the reaction of Lighter EW Tracker (DCM-IN-NH2) with DCP.



[bookmark: _Toc55991997]8. Intracellular localization of Lighter EW Tracker
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Supplementary Fig. 9. CLSM images for intracellular localization of Lighter EW Tracker (DCM-IN-NH2) in HepG2 cells. Cells were incubated with Lighter EW Tracker (10 μM) for 3 h and then co-stained with 100 nM Lyso-Tracker Red DND-99 (a-e) and 200 nM Mito-Tracker Red (f-j) for 30 min, respectively. The green channel at 590-610 nm for Lyso-Tracker Red DND-99 and Mito-Tracker Red, λex = 568 nm. The Red channel at 650-800 nm, λex = 520 nm. Note: Pearson’s correlation coefficient of Lighter EW Tracker is 0.8988 and 0.7822 with Mito-Tracker Red and Lyso-Tracker Red DND-99, respectively. 



[bookmark: _Toc55991998]9. Characterization of indazole-based fluorophores
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Supplementary Fig. 10. 1H NMR spectrum of IN-NO2 in DMSO-d6
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Supplementary Fig. 11. 13C NMR spectrum of IN-NO2 in CDCl3
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Supplementary Fig. 12. HRMS spectrum of IN-NO2
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Supplementary Fig. 13. 1H NMR spectrum of IN-NH2 in CDCl3
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Supplementary Fig. 14. 13C NMR spectrum of IN-NH2 in CDCl3
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Supplementary Fig. 15. HRMS spectrum of IN-NH2
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Supplementary Fig. 16. 1H NMR spectrum of IN-Boc in CDCl3
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Supplementary Fig. 17. 13C NMR spectrum of IN-Boc in CDCl3

[image: C:\Users\61908\Desktop\第二章论文图片\异构体核磁质谱\2-甲基系列化合物谱图\化合物3质谱.png]
Supplementary Fig. 18. HRMS spectrum of IN-Boc
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Supplementary Fig. 19. 1H NMR spectrum of IN-Ac in CDCl3
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Supplementary Fig. 20. 13C NMR spectrum of IN-Ac in CDCl3
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Supplementary Fig. 21. HRMS spectrum of IN-Ac
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Supplementary Fig. 22. 1H NMR spectrum of AL-SIN-Boc in CDCl3
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Supplementary Fig. 23. HRMS spectrum of AL-SIN-Boc
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Supplementary Fig. 24. 1H NMR spectrum of DCM-SIN-Boc in DMSO-d6
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Supplementary Fig. 25. HRMS spectrum of DCM-SIN-Boc
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Supplementary Fig. 26. 1H NMR spectrum of DCM-SIN-NH2 in DMSO-d6
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Supplementary Fig. 27. HRMS spectrum of DCM-SIN-NH2
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Supplementary Fig. 28. 1H NMR spectrum of AL-IN-Ac in DMSO-d6
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Supplementary Fig. 29. HRMS spectrum of AL-IN-Ac
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Supplementary Fig. 30. HRMS spectrum of DCM-IN-Ac

[image: C:\Users\61908\Desktop\2-BOC呋喃甲醛.jpg]
Supplementary Fig. 31. 1H NMR spectrum of AL-IN-Boc in CDCl3
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Supplementary Fig. 32. 13C NMR spectrum of AL-IN-Boc in CDCl3
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Supplementary Fig. 33. HRMS spectrum of AL-IN-Boc
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Supplementary Fig. 34. 1H NMR spectrum of compound DC-IN-Boc in DMSO-d6
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Supplementary Fig. 35. 13C NMR spectrum of compound DC-IN-Boc in CDCl3
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Supplementary Fig. 36. 1H NMR spectrum of DC-IN-NH2 in DMSO-d6
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Supplementary Fig. 37. HRMS spectrum of DC-IN-NH2
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Supplementary Fig. 38. 1H NMR spectrum of DC-IN-Ac in DMSO-d6
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Supplementary Fig. 39. HRMS spectrum of DC-IN-Ac
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Supplementary Fig. 40. 1H NMR spectrum of DCM-IN-Boc in DMSO-d6
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Supplementary Fig. 41. HRMS spectrum of DCM-IN-Boc
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Supplementary Fig. 42. 1H NMR spectrum of DCM-IN-NH2 in DMSO-d6
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Supplementary Fig. 43. 13C NMR spectrum of DCM-IN-NH2 in DMSO-d6
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Supplementary Fig. 44. HRMS spectrum of DCM-IN-NH2
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Supplementary Fig. 45. 1H NMR spectrum of IN1-NO2 in DMSO-d6

[image: ]
Supplementary Fig. 46. HRMS spectrum of IN1-NO2
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Supplementary Fig. 47. 1H NMR spectrum of IN1-NH2 in CDCl3
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Supplementary Fig. 48. 13C NMR spectrum of IN1-NH2 in CDCl3
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Supplementary Fig. 49. HRMS spectrum of IN1-NH2
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Supplementary Fig. 50. 1H NMR spectrum of IN1-Boc in CDCl3
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Supplementary Fig. 51. 13C NMR spectrum of IN1-Boc in CDCl3
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Supplementary Fig. 52. HRMS spectrum of IN1-Boc
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Supplementary Fig. 53. 1H NMR spectrum of AL-IN1-Boc in CDCl3
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Supplementary Fig. 54. 13C NMR spectrum of AL-IN1-Boc in CDCl3
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Supplementary Fig. 55. HRMS spectrum of AL-IN1-Boc
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Supplementary Fig. 56. 1H NMR spectrum of DCM-IN1-Boc in DMSO-d6
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Supplementary Fig. 57. HRMS spectrum of DCM-IN1-Boc
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Supplementary Fig. 58. 1H NMR spectrum of DCM-IN1-NH2 in CDCl3
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Supplementary Fig. 59. HRMS spectrum of DCM-IN1-NH2
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WH-ZHU ECUST institute of Fine Chem 04-Sep-2017
20:24:04
ZW-FW-BOC 16 (0.290) Cm (16:17) 1: TOF MS ES+
2.03e+003
101 548.1754
Boc
%

4251370
cllIllll!I!I!IIIIIIYITITIIIIIIWIWIWIIIIIIWIWIWI’“IZ
340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560

Minimum: -1.5

Maximum: 30.0 30.0 100.0

Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

548.1754 548.1756 -0.2 -0.4 21.5 17.4 0.0 C31 H26 N5 03 S
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Monoisotopic Mass, Even Electron lons
34 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:
C:0-26 H:0-100 N:0-5 0:0-1 S:0-1
WH-ZHU ECUST institute of Fine Chem 04-Sep-2017
20:36:01
ZW-FW-NH2 11 (0.237) Cm (11:12) 1: TOF MS ES+
4.06e+003
10 4481230
%-
353.2660
581.3678
O T T BARARF SARRERARAYI T T T T SARARF |SARASRRRNY| T T T T et miz
320 340 360 380 400 420 440 460 480 500 520 540 560 580
Minimum: -1.5
Maximum: 30.0 30.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

448.1230 448.1232 -0.2 -0.4 20.5 7.0 0.0 C26 H18 N5 O s
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image48.png
Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

12 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-15 H:0-14 N:0-3 0:0-3
WH-ZHU

ZW-YCX-1 26 (0.287) Cm (26:29)

1: TOF MS ES+

2.62e+003
. 284.1033
P
] 306.0855
1 215.0150 256.9598 264.9561 285.1064 319.0011
1 107.5206 | 0.9662 7 ‘I ||( | | ‘ 346.0224 362.1175 371.1697 405.1802
o . P TRRE N W Il " I oot | 4 miz
proveprrprehr eyt pigegregeedegdgegeegrprepepegegogregregeee
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
284.1033 284.1035 -0.2 -0.7 10.5 20.1 0.0 Cl15 H14 N3 03
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

30 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-28 H:0-20 N:0-5 O:0-6
WH-ZHU H
ZW-YCX-2 40 (0.443) Cm (39:41) N 1: TOF MS ES+
— 3.38e+002
10 474.1567 o
%
472.9247| | 4751585 s317977
418.8830 476.9141 512.1906
438.3401 465.1687 ‘( 4921873 5073311 ‘ 522.6017
ol | | ! 1 I | y
T T T T T T T T T 1 T T T T T miz
420425 430 43 40  ads 450 485 460 465 470 475 480 485 460 495 500 505 510 515 520 525 530
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
474.1567  474.1566 0.1 0.2 21.5 16.0 0.0 C28 H20 N5 O3
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Monoisotopic Mass, Even Electron lons
68 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-20 H:0-40 N:0-3 0:0-7
WH-ZHU
2ZW-FW-51 84 (0.951) Cm (82:86) 1: TOF MS ES+
1.98¢+003
100- 342.1458
%
] 343.1472
318.1077 357.2586360.3265
(32|,2353 327.2454 3330073 338.3407 3400896 3441437 3491904 353.2662 |, 3636553
(NI TN e Mt it BT SRPMIN SN NI R Y N 4’ TRl SN MM N A 17
3200 3250 330.0 3350 340.0 345.0 350.0 0
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

342.1458 342.1454 0.4 1.2 10.5 17.0 0.0 €18 H20 N3 04
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Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 2 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:
C:0-21 H:0-40 10B:0-1 11B:0-1 N:0-5 0:0-3
WH-ZHU ECUST institute of Fine Chem 28-Jun-2017
14:34:37
ZW-FW-0234 40 (0.592) Cm (39:41) 1: TOF MS ES+
5.02e+003
100—‘ 390.1566
1
1
1
%_} 279.0950
1 391.1619
1 334.0950
481408 2742755 2822810 3303364 |335.0092 3802162 |[3921724 4931399
ey J,.,‘.,,.,( [,,l,,,,|J, I,‘,, miz
25 270 280 290 300 310 320 330 340 350 360 370 380 390 400 10
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

390.1566 390.1566 0.0 0.0 14.5 21.8 0.0 €21 H20 N5 03
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Monoisotopic Mass, Even Electron lons

16 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-16 H:0-82 N:0-5 0O:0-1

WH-ZHU ECUST institute of Fine Chem 27-Jul-2017
13:28:12
ZW-FW-NH2 12 (0.248) Cm (11:12) 1: TOF MS ES+
HN 9.14e+003
2
100 290.1042
%
291.1057
304.2600
274.2735 330.3362 353.2654 364.1768
o 2182114 530 2485 246.2406 J.TS 023955
190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410
Minimum: -1.5
Maximum: 30.0 30.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

290.1042 290.1042 0.0 0.0 13.5 314.1 0.0 Clé H1I2 N5 O
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Monoisotopic Mass, Even Electron lons
22 formula(e) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)

Elements Used:
C:0-18 H:0-82 N:0-5 0:0-2
WH-ZHU ECUST institute of Fine Chem 27-Jul-2017
13:35:08
ZW-FW-COCH3 50 (0.708) Cm (50:51) 1: TOF MS ES+
2.75e+004
10
332.1147
%-
333.1194
304.2620 254.0975
N . 4281713
O T T T e e Tt e epereeptebt et oeeyrire ere rere e iteegrereperrepredepeereperrreeegeepresgeceperre m/z
220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
Minimum: -1.5
Maximum: 30.0 30.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

332.1147 332.1147 0.0 0.0 14.5 409.0 0.0 Ccl8 H14 NS5 02
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Monoisotopic Mass, Even Electron lons
71 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-31 H:0-25 N:0-5 0O:0-7 Na:0-1

WH-ZHU
ZW-FW-52 50 (0.564) Cm (47:51) 1: TOF MS ES+
2.40e+003
100 5541804
% 555.1845
4371932
] a3
1 489.3448.497.4242 522 59725414436 |556.1896 585.4721 629.4968 53 1760 673.5234 717.5480
T T B Lt bt L L] Il L L e
[ e e e e e miz
440 ' 460 | 480 = 500 = 50 = 540 = 560 = 580 = 600 620 = 640 = 660 = 680 700 720
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

554.1804 554.1804 0.0 0.0 21.5 8.1 0.0 €31 H25 NS5 04 Na
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image63.png
Monoisotopic Mass, Even Electron lons
10 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-26 H:0-18 N:0-5 0:0-2
WH-ZHU
ZW-FW-5 50 (0.564) Cm (47:50) 1: TOF MS ES+
2.72e+003
100+ 432.1461
%t
] 433.1495
+360.3250 3949146 485.8132 495.2278
O_J 384.8896 \lr3989117 431,139§ ¢341583 4492881 467.1963 L |J
rrerprrveprrrere e e e reepreeepeedprebereebl miz
360 370 380 390 400 410 420 430 440 450 460 470 480 490
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

432.1461  432.1461 0.0 0.0 20.5 10.4 0.0 c26 H1B N5 02
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image65.png
Monoisotopic Mass, Even Electron lons

15 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-9 H:0-99 N:0-3 0:0-2

WH-ZHU
ZW-YCX-292 124 (1.412) Cm (122:124) 1: TOF MS ES+
2.550+003
10 178.0631
% 139.9940
163.0380 169.0092
141.9893
622-5531 132.0754 ( 56,9884 ‘ 179.0662 1980121200"0394 209.0367 238.0601
0=y \!(1 |!“\ T [Ty T “\1 ‘ll‘(r T T \7‘\ T !\ T T 1 T Tt miz
125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

178.0631 178.0617 1.4 7.9 6.5 18.2 0.0 C8 H8 N3 02
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image68.png
Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-8 H:0-99 N:0-3
WH-ZHU

ZW-YCX-293 25 (0.267) Cm (24:27) 1: TOF MS ES+
5.996+003
10 148.0915
%
149.0951
. 121.0826 1310657 133.?704 139.9937 147-0841 ( }53-0388 1600875 167:0140 169 0860 1730848
T T T T T T T T T T T T T T T T t z
125.0 130.0 135.0 140.0 145.0 150.0 155.0 160.0 165.0 170.0
Minimum: -1.5
Maximum: 5.0 40.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
148.0915 148.0875 4.0 27.0 5.5 57.9 0.0 C8 H1O0 N3
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