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Abstract: Two rare flavones having a hybrid benzyl benzoate ester-flavone structural 

framework, desmoschinensisflavones A and B (1 and 2), together with 12 known compounds 

(3-14) were isolated from the fruit, leaf, and twig extracts of Desmos chinensis (red flower). 

The new structures were characterized by UV, IR, NMR, and HRESITOFMS data. 

Desmoschinensisflavones A and B have a distinctive skeleton of benzoate ester-flavones with 

a C-4ˊˊand C-6 and C-8 connection via a methylene group, respectively. Plausible biosynthesis 

pathways to compounds 1 and 2 are proposed based on an intermolecular nucleophilic 1,4-

addition to ortho-quinone intermediates. Compounds 6-8 and 12 showed weakly antioxidant 

inhibition with IC50 values in the range of 65.4-74.6 μM. 
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Figure S1 1H NMR spectrum of 1 recorded in CDCl3 

 

 

Figure S2 13C NMR spectrum of 1 recorded in CDCl3 
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Figure S3 DEPT 135 spectrum of 1 recorded in CDCl3 
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Figure S5 HSQC spectrum of 1 recorded in CDCl3 

 

Figure S6 HMBC spectrum of 1 recorded in CDCl3 



 

 

6 

 

 

 

Figure S7 NOESY spectrum of 1 recorded in CDCl3 

 

Figure S8 ESITOFMS spectrum of compound 1. 
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Figure S9 1H NMR spectrum of 2 recorded in CDCl3 

 

Figure S10 13C NMR spectrum of 2 recorded in CDCl3 
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Figure S11 COSY spectrum of 2 recorded in CDCl3 

 

 

Figure S12 HSQC spectrum of 2 recorded in CDCl3 
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Figure S13 HMBC spectrum of 2 recorded in CDCl3 

 

Figure S14 ESITOFMS spectrum of compound 2 
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Bioactivities 

DPPH Radical Scavenging Assay. The DPPH scavenging activity assay was modified 

from a previous paper.1,2 Briefly, 6 × 10-5 M DPPH was prepared in absolute DMSO, and 

then 100 μL of this solution was mixed with 100 μL of the 1,000 μg/mL sample solution 

in DMSO in a 96-well microplate. After 30 min of reaction, the absorbance was 

measured using a microplate reader (PerkinElmer, Inc., USA) at 517 nm in the dark at 

room temperature. All experiments were performed in triplicate, with ascorbic acid 

was used as a positive control (r2 = 0.9982). The half--maximal inhibitory concentration 

(IC50) of DPPH scavenging activity was calculated by plotting inhibition percentages 

against concentrations of the sample (IC50 = 15.9 ± 0.3 μM). The percent inhibition was 

calculated with the following equation: 

 

Percent inhibition (%) = [((A - B) – (C – D)) / (A – B)] × 100 

 

where, 

A is the absorbance of blank reaction containing DPPH solution and DMSO, 

B is the absorbance of control reaction containing only DMSO, 

C is the absorbance of sample reaction containing sample solution and DPPH solution, 

D is the absorbance of control sample containing sample solution and DMSO. 

 

ABTS•+ Scavenging Assay. The determination of ABTS•+ scavenging activity was carried 

out using a modified literature procedure.3,4 ABTS•+ were produced by reacting a 7 mM 

stock solution of ABTS in DI water with 2.45 mM potassium persulfate (K2S2O8) and 

allowing the mixture to stand in the dark at room temperature for 16 hr before use. 

The ABTS•+ solution was diluted with water to an absorbance of 0.7 ± 0.02 at 734 nm. 

Samples (1,000 μg/mL) in DMSO (100 μL) and ABTS•+ solution (160 μL) was added to 

each well of the 96-well microplate. The absorbance at 750 nm was determined after 

5 min of mixture solution. The measurements were performed in triplicate, and the 

positive control was as an ascorbic acid (r2 = 0.9999, IC50 = 8.2 ± 0.1 μM). The percent 

inhibition was calculated with the following equation: 

 

Percent inhibition (%) = [((A - B) – (C – D)) / (A – B)] × 100 

 

where, 

A is the absorbance of blank reaction containing ABTS solution and DMSO, 

B is the absorbance of control reaction containing only DMSO, 

C is the absorbance of sample reaction containing sample solution and ABTS solution, 

D is the absorbance of control sample containing sample solution and DMSO. 

 

α-Glucosidase Inhibitory Activity. A colorimetric α-glucosidase assay was performed 

by previous method.5,6 Briefly, sample solutions were dissolved at different 
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concentrations (0.1-1000 μg/mL) with 5% dimethyl sulfoxide (DMSO) in phosphate 

buffer (pH≈6.8), and 50 μL of each sample was pipetted and mixed with 50 μL of α-

glucosidase enzyme (0.35 U/mL) in a 96-well microplate and incubated at 37 °C for 10 

min. After that, added 50 μL of 1.5 mM p-NPG and incubated again at 37 °C for 20 min. 

Finally, added 100 μL of 1 M Na2CO3 to terminate the reaction. The absorbance was 

measured at 405 nm with a microplate reader (PerkinElmer, Inc., USA). Acarbose was 

used as a positive control (r2 = 0.9960, IC50 = 93.6 ± 2.1 μM, final conc. = 100, 400, 800, 

1200, 1600, and 2000 μg/mL). The process was repeated in triplicate, and the percent 

inhibition was calculated with the following equation: 

 

Percent inhibition (%) = [((A - B) – (C – D)) / (A – B)] × 100 

 

where, 

A is the absorbance of blank reaction containing only 5% DMSO in phosphate buffer, 

B is the absorbance of control reaction containing 5% DMSO in phosphate buffer and 

α-glucosidase enzyme, 

C is the absorbance of sample reaction containing sample solution and α-glucosidase 

enzyme, 

D is the absorbance of control sample containing only sample solution. 

The concentration of samples that inhibited α-glucosidase activity by 50% was defined 

as the IC50value. 
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