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Figure S1: The HR-ESI-MS spectrum of 1 

 

 

Figure S2: The ESI-MS spectrum of 1 
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Figure S3: The 1H-NMR (400 MHz, DMSO-d6) spectrum of 1 

 

Figure S4: The 1H-NMR (400 MHz, CDCl3) spectrum of 1 
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Figure S5: The 13C NMR (100 MHz, DMSO-d6) spectrum of 1 

 

Figure S6: The 13C NMR (100 MHz, CDCl3) spectrum of 1 
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Figure S7: The 1H-NMR (400 MHz, CDCl3) spectrum of synthetic 1 

 

 

Figure S8: The 13C NMR (100 MHz, CDCl3) spectrum of synthetic 1 
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Figure S9: The 13C NMR (100 MHz, DMSO-d6) spectrum of 1 (From δC 120 to 150 ppm) 

 

 

Figure S10: The HSQC spectrum of 1 
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Figure S11: The HSQC spectrum of 1 (From δC 100 to140 ppm) 

 

 

Figure S12: The 1H-1H COSY spectrum of 1 
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Figure S13: The 1H-1H COSY of H-1''/H-2'', H-2'(6')/H-3'(5'), and H-2'(6')/H-4' of 1 

 

 

Figure S14: The HMBC spectrum of 1 
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Figure S15: The HMBC correlations of 5-OH to C-5, C-6 and C-10 of 1 

 

 

Figure S16: The HMBC correlations of CH3-4''/5'' to C-3'' and C-2'' of 1 
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Figure S17: The HMBC correlations of CH-1'' to C-7, C-8 and C-9 of 1 

 

 

Figure S18: The HMBC correlations of CH-3 to C-2, C-4, C-10 and C-1' of 1 
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Figure S19: The 1H-NMR (400 MHz, CD3OD) spectrum of 2 

 

 

Figure S20: The 13C NMR (100 MHz, CD3OD) spectrum of 2 
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Figure S21: The 1H-NMR (400 MHz, CD3OD) spectrum of 3 

 

 

Figure S22: The 13C NMR (100 MHz, CD3OD) spectrum of 3 
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Figure S23: The 1H-NMR (400 MHz, CD3OD) spectrum of 4 

 

 

Figure S24: The 13C NMR (100 MHz, CD3OD) spectrum of 4 
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Figure S25: The image of the Citrus hystrix 

The herbarium number of Citrus hystrix registered at https://sweetgum.nybg.org/science/ih/ was 

3787305. 

 

 

Figure S26: The exact search report from scifinder of 1 

 

 

Figure S27: The 95%-98% similarity search report from scifinder of 1 
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Figure S28: The 94%-95% similarity search report from scifinder of 1 
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Table S1: 1H and 13C NMR Data of Compound 1 in DMSO-d6 and 5,6,4'-

trihydroxypyranoflavone in CDCl3 

 

No. 

1 5,6,4'-trihydroxypyranoflavone 

δC δH δC δH 

2 162.9 s - 159.4 s - 

3 104.6 d 6.93 s 99.4 d 6.21 s 

4 182.4 s - 175.4 s - 

5 147.3 s - 160.1 s - 

6 129.8 s - 135.4 s - 

7 147.5 s - 150.9 s - 

8 101.2 s - 101.3 s - 

9 144.2 s - 146.0 s - 

10 104.7 s - 103.7 s - 

1' 130.8 s - 122.4 s - 

2'/6' 127.3 d 8.03 overlapped 129.4 d 8.04 d (8.8) 

3'/5' 129.2 d 7.53 overlapped 115.6 d 6.92 d (8.8) 

4' 132.0 d 7.53 overlapped 158.8 d - 

1'' 114.7 d 6.86 d (8.9) 114.7 d 6.75 d (9.6) 

2'' 128.4 d 5.76 d (8.9) 127.2 d 5.56 d (10.0) 

3'' 78.0 s - 78.1 s - 

4''/5'' 27.6 q 1.41 s 28.0 q 1.41 s 

5-OH - 12.77 s  - 
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S1: Synthesis of 5,6-dihydroxypyranoflavone (1) 

  

 Baicalein (1 equiv, 135 mg, 0.5 mmol) and 3-methyl-2-butenal (2 equiv, 84 mg, 1.0 mmol) 

were dissolved in anhydrous pyridine (2 mL), and the reaction was performed by stirring the mixture 

under nitrogen at 110 oC for 10 hours. Then, the solution was reduced under a vacuum. The resulting 

mixture was directly subjected to silica gel column eluted with petroleum ether/ethyl acetate (ratio 

8:2) to afford compound 1 as a yellow solid (59 mg, 0.175 mmol, 35%). 

 

S2: DPPH Radical Scavenging Assay 

 

The DPPH assay was carried out as previously described [1-4]. L-Ascorbic acid was used as 

positive controls, and reaction mixtures containing 100 μL of 200 μM DPPH solution and 100 μL 

of 2-fold serial dilutions of the sample with concentrations in the range of 160, 80, 40, 20, 10, 5, 

and 2.5 μM were placed in a 96-well microplate and incubated at 37 ℃ for 30 min. After incubation, 

the absorbance was read at 517 nm by an Emax precision microplate reader, and the mean of three 

readings was obtained. Scavenging activity was calculated by the following equation:  

Level of inhibition (%) =[1 - (Acontrol - Asample)/Acontrol] × 100% 

The IC50 value was obtained through extrapolation from linear regression analysis and denoted 

the concentration of sample required to scavenge 50% of DPPH radicals. 

 

S3: ABTS Radical Scavenging Assay 

 

 The ABTS assay was carried out as previously described [1-4] The ABTS+ radical was 

obtained by the reaction of a 6 mM ABTS solution in water with potassium persulfate (2.45 

mM) without light at 25 oC for 16 h before use. The absorbance of the ABTS+ dilution was 

regulated with ethanol to 0.70 ± 0.02 at 734 nm at 25 oC. L-Ascorbic acid was used as positive 

controls, and reaction mixtures containing 100 μL of ABTS solution and 2-fold serial dilutions 

of the sample with concentrations in the range of 30, 15, 7. 5, 3. 75, 1.875, and 0.9375 μM were 

placed in a 96-well microplate and incubated at 25 oC for 30 min. After incubation, the 

absorbance was read at 734 nm by an Emax precision microplate reader, and the mean of three 

readings was obtained. Scavenging activity was calculated by the following equation: 

Level of inhibition (%) =[1 - (Acontrol - Asample)/Acontrol] × 100% 

The IC50 value was obtained through extrapolation from linear regression analysis and 

denoted the concentration of sample required to scavenge 50% of ABTS radicals. 
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