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Synthesis of 6-amino-3-methyl-2H-chromen-2-one (11)

O O

CuO2, NH3*H2O

O O

Br H2N

11

1,4-dioxane,
80 oC, 24 h

44%

A 4 mL reaction vessel was charged with Cu2O (15.6 mg, 0.10 mmol), 6-bromo-3-methylenechroman-2-
one (260 mg, 1 mmol), 2 mL of 1,4-dioxane, 0.65 mL of ammonium hydroxide solution (29% NH3, 10.0 
mmol) and a magnetic stir bar. The vessel was sealed with a Teflon screw cap, immersed in a preheated 
oil bath and the reaction mixture was stirred at 80 oC. Upon completion, the reaction mixture was cooled 
to rt, quenched with water, extracted with Et2O and dried over anhydrous Na2SO4 . The solvents were 
removed under vacuum and the residue was filtered through Celite pad, eluting with EtOAc. Submitted to 
biological assay without additional purification. Yield: 84 mg (44%), dark brown amorphous compound. 
IR spectrum (CDCl3), , cm–1: 3442, 3355 (NH2), 3247, 1699 (CO-coumarin), 1395. 1H NMR (400 MHz, 
CDCl3-d) δ 7.38 (s, 1H); 7.13 (d, J = 8.7 Hz, 1H); 6.80 (dd, J = 8.8, 2.7 Hz, 1H); 6.66 (d, J = 2.8 Hz, 1H); 
2.19 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 162.7; 146.8; 143.0; 139.1; 126.2; 120.3; 118.5; 117.3; 
111.1; 17.4. HRMS (ESI+) m/z calculated for C10H10NO2 [M+H]+ 176.0712, found 176.0710. (obtained by 
modified procedure) 1

Synthesis of 3-amino-2H-chromen-2-one (12)

O O O O

NH2

12

OH

O

DPPA, TEA

tBuOH, 16 h, 90 oC
59%

TFA,

DCM, 1 h
quant.O O

NHBoc

Boc-12

tButyl (2-oxo-2H-chromen-3-yl)carbamate (Boc-12). Triethylanine (3.7 mmol, 1 equiv) and 
subsequently diphenylphosphorylazide (DPPA) (3.7 mmol, 1 equiv) were added dropwise to a refluxing 
solution of 2-oxo-2H-chromene-3-carboxylic acid (3.7 mmol, 0.7 g, 1 equiv) in tBuOH (8 mL) with 
stirring. The reaction mixture was refluxed for 16 h (90 oC). Upon completion, the reaction mixture was 
filtered and concentrated under reduced pressure, giving the oily residue, which was purified by flash 
chromatography, eluent EtOAc:Hexane (gradient 1:8 to 1:4) to provide a white solid. Yield: 570 mg 
(59%). 1H NMR (400 MHz, CDCl3-d) δ 8.27 (s, 1H); 7.46 (dd, J = 7.7, 1.6 Hz, 1H); 7.45 – 7.36 (m, 2H); 
7.34 – 7.23 (m, 2H, partially overlapped with the solvent signal); 1.53 (s, 9H). 13C NMR (101 MHz, 
CDCl3) δ 158.8; 152.6; 149.6; 129.1; 127.4; 125.2; 124.7; 120.5; 120.2; 116.4; 81.9; 28.35.

To the solution of Boc-12 ( 570 mg, 2.2 mmol) in DCM (20 mL) was added TFA (2 mL). The reaction 
mixture was stirred at room temperature till full consumption of the starting material, (TLC control 
reaction, eluent EtOAc). Upon the completion, the reaction mixture was evaporated and the residue was 
retaken in sat. aq. NaHCO3 (10 mL) and the product was extracted with EtOAc (2*15 mL). The organic 
phases were combined, dried over Na2SO4, filtrated and evaporated to provide a product as white solid. 
Yield: 345 mg (98%), white solid (mp 135.5 oC). IR spectrum (CDCl3), , cm–1: 3426, 3312, 1704, 1456. 
1H NMR (400 MHz, CDCl3-d) δ 7.33 – 7.23 (m, 3H, partially overlapped with the solvent signal); 7.25 – 
7.16 (m, 1H); 6.70 (s, 1H); 4.26 (brs, 2H). 13C NMR (101 MHz, CDCl3) δ 159.6; 149.2; 132.1; 126.8; 
125.2; 124.8; 121.3; 116.3; 111.0. 
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Reaction of inhibitor 7b with methyl 3-mercaptopropanoate in physiological conditions3

Into a 5 mL vessel, transfer 5 mL of PBS solution (pH 7.4) and a 0.05 mL of 3.0×10-4 mol/L of 7b stock 
solution in DMF. Then appropriate volume of methyl 3-mercaptopropanoate 0.05mL of 0.6×10-4 mol/L in 
DMF was added by pipette. The resulting solution was stirred thoroughly at rt. The aliquots were taken in 
30 min, 60 min and 90 min to proceed in GC-MS. (Gas chromatographic (GC) analysis was performed on 
Agilent Technologies gas chromatographer with triple-axis detector, heating range 40 – 280 oC, column 
30 m x 0.25 mm, 0.25 µm, 7 inch cage). 
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Dose- response curve for compound 7b, TrxR1 IC50

IC50=13.56 M, R squared=0.9828

Dose- response curve for compound 7b on different cell lines (representative examples)



6

6-(4-(Trifluoromethyl)phenyl)-2H-chromen-2-one (7b) 1H, 13C, 18F, IR, HRMS
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6-(4-Nitrophenyl)-2H-chromen-2-one (8b) 1H, 13C, IR, HRMS
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6-Cyclopropyl-2H-chromen-2-one (10b) 1H, 13C, IR, HRMS
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5-Nitro-2H-chromen-2-one (3a) 1H and 13C
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8-Nitro-2H-chromen-2-one (3d) 1H and 13C
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5-Amino-2H-chromen-2-one (4a) 1H and 13C
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6-Amino-2H-chromen-2-one (4b) 1H and 13C
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8-Amino-2H-chromen-2-one (4d) 1H and 13C
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5-Phenyl-2H-chromen-2-one (5a) 1H and 13C
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6-Phenyl-2H-chromen-2-one (5b) 1H and 13C
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7-Phenyl-2H-chromen-2-one (5c) 1H and 13C
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8-Phenyl-2H-chromen-2-one (5d) 1H and 13C
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5-(Pyridin-4-yl)-2H-chromen-2-one (6a) 1H and 13C
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6-(Pyridin-4-yl)-2H-chromen-2-one (6b) 1H and 13C

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
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7-(Pyridin-4-yl)-2H-chromen-2-one (6c) 1H and 13C

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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8-(Pyridin-4-yl)-2H-chromen-2-one (6d) 1H and 13C
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5-(4-(Trifluoromethyl)phenyl)-2H-chromen-2-one (7a) 1H, 13C and 18F
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7-(4-(Trifluoromethyl)phenyl)-2H-chromen-2-one (7c) 1H, 13C and 18F
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8-(4-(Trifluoromethyl)phenyl)-2H-chromen-2-one (7d) 1H, 13C and 18F
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5-(4-Nitrophenyl)-2H-chromen-2-one (8a) 1H and 13C
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7-(4-Nitrophenyl)-2H-chromen-2-one (8c) 1H and 13C

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)
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8-(4-Nitrophenyl)-2H-chromen-2-one (8d) 1H and 13C

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
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5-(4-Aminophenyl)-2H-chromen-2-one (9a) 1H and 13C
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6-(4-Aminophenyl)-2H-chromen-2-one (9b) 1H and 13C
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7-(4-Aminophenyl)-2H-chromen-2-one (9c) 1H and 13C
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8-(4-Aminophenyl)-2H-chromen-2-one (9d) 1H and 13C
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5-Cyclopropyl-2H-chromen-2-one (10a) 1H and 13C
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7-Cyclopropyl-2H-chromen-2-one (10c) 1H and 13C

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
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8-Cyclopropyl-2H-chromen-2-one (10d) 1H and 13C

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
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6-Amino-3-methyl-2H-chromen-2-one (11) 1H, 13C, IR, HRMS
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tButyl (2-oxo-2H-chromen-3-yl)carbamate (Boc-12) 1H and 13C
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3-amino-2H-chromen-2-one (12) 1H, 13C, IR, HRMS
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