
Trop J Nat Prod Res, June 2023; 7(6):3147-3152                 ISSN 2616-0684 (Print) 

                                                                                                                                                  ISSN 2616-0692 (Electronic) 
 

3147 

© 2023 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

 

Tropical Journal of Natural Product Research 
 

Available online at https://www.tjnpr.org 

Original Research Article 
 

Chemical Constituents and Biological Activities of Commersonia bartramia Stems 
   

Kieu C. Nhung1,2, Tran T. Bach1,3, Vu T. Hue4,5, Bui T. Ha5, Le N. Thanh1,4* 

 
1Graduate University of Science and Technology, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Caugiay, Hanoi 10000, Vietnam 
2Ministry of Science and Technology, Hanoi 10000, Vietnam 
3Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Caugiay, Hanoi 10000, Vietnam  
4Institute of Marine Biochemistry, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Caugiay, Hanoi 10000, Vietnam 
5Faculty of Biology, Hanoi National University of Education, Hanoi 10000, Vietnam 
  

ARTICLE  INFO  ABSTRACT 

Article history: 

Received  08 April 2023 

Revised  31 May 2023 

Accepted  05 June 2023 

Published online  01 July 2023  

Commersonia bartramia (Sterculiaceae family) is a wooden tree, widely occurring in Australia, 

China and South East Asia. The MeOH extract of C. bartramia has been reported to show 

anticancer and antioxidant activities. Phytochemical investigation of C. bartramia stems led to the 

isolation of eight compounds. Their chemical structures were identified as helichrysoside-3′-

methyl ether (1), tiliroside (2), pinoresinol (3), ursolic acid (4), quercetin (5), kaempferol (6), 

vanillic acid (7) and 4-hydroxybenzoic acid (8) using NMR and MS spectral analysis. This is the 

first study about the chemical composition of C. bartramia. Among the isolated compounds, 

quercetin (5) showed good DPPH’s radical scavenging activity with IC50 values of 11.43 ± 0.95 

g/mL, whereas the MeOH extract, (+)-pinoresinol (3) and kaempferol (6) displayed moderate 

activity. Quercetin (5) also displayed moderate cytotoxicity with IC50 values of 43.64 ± 3.63 to 

61.58 ± 5.54 g/mL. The MeOH extract exhibited weak cytotoxicity against HepG2, MCF7 and 

A549 cell lines. 
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Introduction  

 Commersonia (Sterculiaceae family) is a genus consisting 

over 30 species distributed in the South East Asia, South West Pacific 

with the majority of its species found in Australia. C. bartramia is a 

wooden tree, widely occurring in Australia, China and South East Asian 

countries like Indonesia, Malaysia and Vietnam.1 Despite wide 

distribution, studies about chemical composition and biological activity 

of plants in Commersonia genus have been very limited. A biological 

study of plants in Philippine showed that the alcoholic extract of C. 

bartramia displayed toxicity in the brine shrimp bioassay as well as 

inhibition of crown gall tumor growth.2 Recently, Kim et al. have 

reported the study of anticancer activity of C. bartramia MeOH extract 

against several cancer cell lines. The C. bartramia extract showed 10% 

cytotoxicity at concentrations of 100 μg/mL, and 4-6% at 

concentrations ranging from 15-50 μg/mL. It’s noted that, the plant 

extract showed a greater cytotoxic effect on four types of cancer cell 

lines compared to normal cell lines.3 Besides that, in 2021 Kadir has 

documented that the extract of C. bartramia exhibited 49.3% radical 

scavenging activity in DPPH assay.4 

In the screening program of anticancer activity of Vietnamese plants, 

the MeOH extract of C. bartramia stems also showed cytotoxic activity 

against HepG2, MCF7 and A549 cancer cell lines with IC50 values 

ranging from 106.09 ± 4.74 g/mL to 116.42 ± 5.96 g/mL. Therefore, 

chemical investigation of C. bartramia stems was carried out. Eight 

compounds 1-8 were isolated and elucidated by NMR and 
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MS spectral analysis and comparison with reported data. The isolated 

compounds were evaluated for cytotoxic and antioxidant activities.  

 

Material and Methods 

Plant materials 

The plant stems were collected at Me Linh district, Vinh Phuc province, 

Vietnam (GPS: 21°21'38.8"N 105°44'55.9"E) in January 2022 and 

identified as Commersonia bartramia (L.) Merr. (Sterculiaceae) by 

Prof. Tran The Bach, Institute of Ecology and Biological Resources, 

Vietnam Academy of Science and Technology and Dr. Bui Thu Ha, 

Faculty of Biology, Hanoi National University of Education. A voucher 

specimen (KCN-01) was preserved at the Institute of Ecology and 

Biological Resources.   

 

General experimental procedures 

Optical rotations were recorded using a JASCO P-2000 polarimeter 

(JASCO, Tokyo, Japan). Melting point were recorded on a Melting 

points were measured with a Mel-Tem 3.0 apparatus (Thermo Fisher 

Scientific, USA). NMR spectra were recorded by a Bruker AVANCE 

III HD 500 MHz or Bruker AVANCE NEO 600 MHz spectrometers 

(Bruker, Billerica, MA, USA) using TMS as an internal standard. The 

electrospray ionization mass spectra (ESI-MS) were obtained on an 

Agilent 1260 series single quadrupole LC/MS system (Agilent, CA, 

USA). Column chromatography (CC) was performed on silica gel 

(Merck, 230-400 mesh), reversed phase C18 (YMC, RP-18, 150 μm), 

Sephadex® LH20, or Diaion HP-20 resins. Thin layer chromatography 

was performed using precoated silica gel plates (Merck 60 F254). 

Preparative HPLC was obtained on an Agilent 1260 infinity II system 

using DAD detector and YMJH08S04 column (20 × 250 mm) (Agilent, 

CA, USA). Compounds were visualized by spraying with 10% sulfuric 

acid and heating. All solvents used were laboratory grade reagents and 

were distilled prior to use. 
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Extraction and isolation 

The dried, powdered C. batramia stems (5 kg) was macerated three 

times with methanol (MeOH) (each time 20 L for 24 hours) at room 

temperature. The combined extracts were filtered and concentrated 

under reduced pressure. The residue was suspended in water (1 L) and 

the suspension was successively partitioned with hexane and ethyl 

acetate (EtOAc). After evaporation of solvents in vaccuo, the crude 

extract of hexane fraction (20.1 g), EtOAc fraction (E, 29.3 g) and water 

layer were obtained. The water layer was subjected to diaion HP-20 

column, eluted with a solvent system of MeOH: H2O (0:1-1:0, v/v) to 

give MeOH fraction (W3, 4.1 g). 

The EtOAc extract (29.3 g) was subjected to silica gel CC and eluted 

with a gradient solvent system of hexane/EtOAc (100:1 – 0:1) to afford 

16 fractions E1–E16, respectively. Fraction E8 (0.62 g) was fractionated 

by silica gel CC eluting with hexane/EtOAc (8:2, v/v) to give six 

fractions E8.1-E8.6. Compound 4 (5.2 mg) was obtained from fraction 

E8.3 by recrystallization in acetone. Fraction E9 (1.10 g) was separated 

by silica gel CC, and eluted with hexane/acetone (9:1, v/v) to give nine 

fractions E9.1-E9.9. Compound 8 (3.6 mg) was obtained from fraction 

E9.9 by recrystallization in CH2Cl2. Fraction E9.7 (0.48 g) was 

chromatographed by silica gel CC, eluted with CH2Cl2/acetone (19:1, 

v/v) to afford five smaller fractions E9.7.1-E9.7.5. Fraction E9.7.5 (64 

mg) was purified by silica gel CC, eluted with CH2Cl2/acetone (19:1, 

v/v) to yield compound 7 (3.4 mg). Fraction E11 (0.62 g) was 

fractionated by silica gel CC eluting with hexane/EtOAc (8:2, v/v) to 

give six fractions E11.1-E11.6. Fraction E11.3 (64 mg) was purified by 

Sephadex® LH-20 CC, eluted with MeOH/CH2Cl2 (9:1, v/v) to yield 

compound 3 (3.2 mg). Fraction E13 (1.90 g) was separated with 

Sephadex® LH-20 CC and eluted with MeOH/CH2Cl2 (9:1, v/v) to 

afford seven fractions E.13.1-E13.7. Fraction E13.2 (133 mg) was 

purified by Sephadex® LH-20 CC and eluted with MeOH to afford 

compound 6 (3.3 mg). Fraction E13.7 (15 mg) was further  purified by 

Sephadex® LH-20 CC and eluted with MeOH to afford compound 5 

(4.5 mg). 

Fraction W3 (4.1 g) was subjected silica gel CC and eluted with a 

gradient solvent system of EtOAc/acetone (100:1 – 0:1) to afford 4 

fractions W3.1–W3.4. Fraction W3.2 (1.3 g) was purified by 

Sephadex® LH-20 CC and eluted with MeOH to give five sub-fractions 

W3.2.1-W3.2.5. Fraction W3.2.4 (0.12 g) was chromatographed on 

reversed phase silica gel CC eluting with acetone/water (1:2, v/v) to 

afford three sub-fractions W3.2.4.1- W3.2.4.3. Fraction W3.2.4.3 (15 

mg) was purified by preparative HPLC eluting with 30 % acetonitrile in 

water to obtain compound 1 (2,7 mg, tR = 49.37 min) and 2 (2.1 mg, 

tR = 52.24 min) (Figure S27).  

 

Cytotoxic assay 

Cytotoxic activities of MeOH extract and isolated compounds against 

HepG2, MCF7 and A549 cancer cell lines (ATCC) were evaluated 

using the MTT assay, that was documented in the previous publication.5 

Briefly, cells were maintained in Dulbecco's D-MEM medium (Sigma), 

supplemented with 10% fetal calf serum, L-glutamine (2 mM), 

penicillin G (100 UI/mL) and streptomycin (100 μg/mL) (Sigma). The 

isolated compounds were diluted in dimethyl sulfoxide (Merck) at the 

following concentrations: 128 μg/mL, 32 μg/mL, 8 μg/mL, 2 μg/mL, 

and 0.5 μg/mL, and used for the cytotoxicity assays. After 48 h 

incubation at 37 °C in air/CO2 (95:5) with or without test compounds, 

MTT reagent (Sigma) was added to the each well (0.5 mg/mL). Cell 

growth was estimated by colorimetric measurement of formazan. 

Optical density was determined at 570 nm using a microplate reader. 

The IC50 value was defined as the concentration of a sample necessary 

to inhibit the cell growth to 50% of the control. Ellipticine was used as 

a positive control. 

 

Antioxidant activity 

The ability of compounds to scavenge the DPPH radicals was carried 

out according to the previously described method.6 Compounds and 

MeOH extract were dissolved in DMSO (Merck) and diluted into 

concentrations at concentrations of 128 µg/mL, 32 μg/mL, 8 μg/mL, 2 

μg/mL, and 0.5 μg/mL. In each well of the 96-well microplate, 10 µl 

sample was incubated with 200 µl DPPH (Merck) (0.1 mM in MeOH) 

at 25°C for 30 minutes. The absorbance was measured by Biotek 

spectrophotometer at 517 nm.  The percentage of DPPH quenching 

activity was calculated by the following formula:  

Inhibitory percentage SC (%) = [(Ao -A1)/Ao] ×100. 

where AO was defined as the absorbance of control reaction, and A1 

represented for the absorbance in the presence of test or standard 

sample.  

Each experiment was repeated three times with resveratrol serving as 

the positive control. The EC50 value, also known as the concentration of 

tested samples that induced half maximal response has been calculated 

from linear regression of the serial SC values versus the concentrations. 

 

Statistical analysis 

In the cytotoxicity and antioxidant assays, the IC50 and EC50 are 

presented as the mean ± standard deviation (S.D) by using Microsoft 

Excel (Microsoft Corporation, 2020). The statistical significance of all 

treatment effects was evaluated by Student’s t-test with a probability 

limit for the significance of p < 0.05, p < 0.001. 

 

Results and Discussion 

Chemical structure identification 

The MeOH extract was purified by combined chromatographic methods 

(silica gel CC, C-18 RP silica gel CC, Sephadex® LH-20 CC, 

preparative HPLC) to obtain eight compounds (1–8; Figure 1). 

 

Characterisation of compounds 1−8 

Helichrysoside-3′-methyl ether (1): White solid. Rf: 0.28 

(acetone/water: 1/1). ESI-MS m/z 623 [M-H]-. 1H-NMR (600 MHz, 

CD3OD) δ (ppm): 7.87 (1H, d, J = 1.8 Hz, H-2′), 7.58 (1H, dd, J = 1.8, 

8.4 Hz, H-6′), 7.40 (1H, d, J = 15.6 Hz, H-7′′′), 7.32 (2H, d, J = 9.0 Hz, 

H-2′′′, H-6′′′), 6.86 (1H, d, J = 8.4 Hz, H-5′), 6.82 (2H, d, J = 9.0 Hz, H-

3′′′, H-5′′′), 6.30 (1H, br s, H-8), 6.15 (1H, d, J = 1.2 Hz, H-6),  6.08 

(1H, d, J = 15.6 Hz, H-8′′′), 5.32 (1H, d, J = 7.9 Hz, H-1′′), 4.32-4.25 

(2H, m, H-6′′), 3.54-3.48 (3H, m, H-2′′, H-3′′, H-5′′), 3.93 (3H, s, OMe), 

3.36 (1H, m, H-4′′). 13C-NMR (150 MHz, CD3OD) δ (ppm): 179.4 (C-

4), 168.8 (C-9′′′), 167.0 (C-7), 163.9 (C-5), 161.2 (C-4′′′), 158.8 (C-2), 

157.6 (C-9), 150.9 (C-4′), 148.3 (C-3′), 146.6 (C-7′′′), 135.2 (C-3), 

131.2 (C-2′′′, C-6′′′), 127.1 (C-1′′′), 123.9 (C-6′), 123.0 (C-1′), 116.8 (C-

3′′′, C-5′′′), 116.0 (C-5′), 114.6 (C-8′′′), 114.3 (C-2′), 105.2 (C-10), 

104.0 (C-1′′), 100.4 (C-6), 95.1 (C-8), 78.0 (C-3′′), 75.8 (C-5′′, C-2′′), 

71.9 (C-4′′), 64.3 (C-6′′), 56.7 (OMe). 

Tiliroside (2): Pale yellow solid, Rf: 0.28 (acetone/water: 1/1). ESI-MS 

m/z 593 [M-H]-. 1H-NMR (600 MHz, CD3OD) : δ (ppm): 8.01 (2H, d, 

J = 8.4 Hz, H-2′, H-6′), 7.42 (1H, d, J = 15.6 Hz, H-7′′′), 7.33 (2H, d, J 

= 9.0 Hz, H-2′′′, H-6′′′), 6.84 (2H, d, J = 8.4 Hz, H-3′, H-5′), 6.82 (2H, 

d, J = 8.4 Hz, H-3′′′, H-5′′′), 6.32 (1H, br s, H-8), 6.15 (1H, br, H-6),  

6.09 (1H, d, J = 15.6 Hz, H-8′′′), 5.24 (1H, d, J = 7.9 Hz, H-1′′), 4.32-

4.19 (2H, m, H-6′′), 3.49-3.47 (3H, m, H-2′′, H-3′′, H-5′′), 3.33 (1H, 

overlapped, H-4′′ ). 13C-NMR (150 MHz, CD3OD) δ (ppm): 179.3 (C-

4), 168.8 (C-9′′′), 166.9 (C-7), 163.5 (C-5), 161.4 (C-4′), 161.2 (C-4′′′), 

159.2 (C-2), 158.5 (C-9), 146.6 (C-7′′′), 135.2 (C-3), 132.2 (C-2′,C-6′), 

131.2 (C-2′′′,C-6′′′), 127.1 (C-1′′′), 122.8 (C-1′), 116.8 (C-3′′′, C-5′′′), 

116.0 (C-3′, C-5′), 114.7 (C-8′′′), 105.1 (C-10), 104.0 (C-1′′), 100.3 (C-

6), 94.9 (C-8), 78.0 (C-3′′), 75.8 (C-5′′), 75.7 (C-2′′), 71.7 (C-4′′), 64.3 

(C-6′′). 

(+)-Pinoresinol (3): White solid,  25

D : 70o (c 0.2, CHCl3). Rf: 0.57 

(hexane/acetone: 8/2). mp: 120-122 oC. ESI-MS m/z 359 [M+H]+. 1H-

NMR (500 MHz, CDCl3), δ (ppm): 6.90 (2H, d, J = 2.0 Hz, H-2, H-2′), 

6.88 (2H, d, J = 8.0 Hz, H-5, H-5′), 6.82 (2H, dd, J = 1.5 Hz, J = 8.0 

Hz, H-6, H-6′), 5.68 (2H, s, OH), 4.73 (2H, d, J = 4.5 Hz, H-7, H-7′), 

4.25 (2H, q, J = 7.0 Hz, 9.0 Hz, H-9β), 3.90 (6H, s, OMe), 3.89 (2H, q, 

J= 4.0 Hz, J= 9.5 Hz, H-9α), 3.11 (2H, m, H-8, H-8′). 13C-NMR 

(125MHz, CDCl3), δ (ppm): 146.7 (C-4, C-4′), 145.3 (C-3, C-3′), 132.9 

(C-1, C-1′), 119.0 (C-6, C-6′), 114.3 (C-5, C-5′), 108.6 (C-2, C-2′), 85.9 

(C-7, C-7′), 71.7 (C-9, C-9′), 55.9 (OMe), 54.1 (C-8, C-8′). 

Ursolic acid (4): Pale yellow solid. Rf: 0.57 (hexane/acetone: 8/2). mp: 

286-288 oC. ESI-MS m/z 455 [M-H]-. 1H-NMR (500 MHz, CD3OD) δ 

(ppm): 5.25 (1H, t, J = 3.5 Hz, H-12), 3.17 (1H, dd, J = 4.5 Hz, J = 11.5 

Hz, H-3), 1.14 (3H, s, H-27), 1.00 (3H, s, H-23), 0.99 (3H, d, J = 6.5 

Hz, H-30), 0.98 (3H, s, H-24), 0.91 (3H, d, J = 6,5 Hz, H-29) 0.87 (3H, 
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s, H-26), 0.70 (3H, s, H-24). 13C-NMR (125 MHz, CD3OD): 180.4 (C-

28), 139.7 (C-13), 126.9 (C-12), 79.7 (C-3), 56.7 (C-5), 54.4 (C-18), 

49.4 (C-9), 49.0 (C-17), 43.2 (C-14), 40.8 (C-8), 40.4 (C-19), 40.4 (C-

20), 40.0 (C-22), 39.8 (C-4), 39.8 (C-10), 38.1 (C-1), 34.3 (C-7), 31.8 

(C-21), 29.2 (C-15), 28.8 (C-23), 27.9 (C-2), 25.3 (C-16), 24.4 (C-11), 

24.1 (C-27), 21.5 (C-30), 19.5 (C-6), 17.8 (C-26), 17.6 (C-29), 16.4 (C-

25), 16.0 (C-24). 

Quercetin (5): Yellow solid. mp: > 300 oC. ESI-MS m/z 303 [M + H]+. 
1H-NMR (500 MHz, DMSO-d6) δ (ppm): 12.46 (1H, s, 5-OH), 7.67 

(1H, d, J = 2.0 Hz, H-2'), 7.54 (1H, dd, J = 2.0 Hz, 8.4 Hz, H-6'), 6.88 

(1H, d, J = 8.4 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J = 

2.0 Hz, H-6).13C-NMR (125 MHz, DMSO-d6) δ (ppm): 176.4 (C-4), 

164.4 (C-7), 161.3 (C-5), 156.7 (C-9), 148.2 (C-2), 147.3 (C-4'), 145.6 

(C-3'), 136.2 (C-3),  122.4 (C-1'), 120.5 (C-6'), 116.1 (C-5'), 115.6 (C-

2'), 103.5 (C-10), 98.6 (C-6), 93.8 (C-8). 

Kaempferol (6): Yellow solid. mp: 272-275 oC. ESI-MS m/z 287 [M + 

H]+. 1H-NMR (600 MHz, acetone-d6) δ (ppm): 8.06 (2H, dd, J = 9.0 Hz; 

2.5 Hz, H-2', 6'), 7.01 (2H, dd, J = 9.0 Hz, 2.0 Hz, H-3', 5'), 6.62 (1H, s, 

H-8), 6.23 (1H, s, H-6).13C-NMR (150 MHz, acetone-d6) δ (ppm): 183.2 

(C-4), 165.2 (C-7), 162.0 (C-5), 158.7 (C-4′), 158.5 (C-5), 150.9 (C-2), 

136.5 (C-3), 129.6 (C-2′, 6′), 123.3 (C-1′), 116.8 (C-3′, C-5′), 105.3 (C-

10), 103.6 (C-6), 100.6 (C-8).  

Vanillic acid (7): Brown solid. Rf: 0.41 (hexane/acetone: 6/4). mp: 207-

210 oC. ESI-MS (m/z): 167 [M-H]-. 1H-NMR (500 MHz, CD3OD) δ 

(ppm): 7.58-7.56 (2H, m, H-2, H-6), 6.86 (1H, d, J = 8.5 Hz, H-5), 3.91 

(s, 3H). 13C-NMR (125 MHz, CD3OD), δ (ppm): 170.1 (COOH), 152.6 

(C-3), 148.6 (C-4), 125.2 (C-6), 123.1 (C-1), 115.8 (C-5), 113.8 (C-2), 

56.4 (OMe). 

4-Hydroxybenzoic acid (8): Brown solid. Rf: 0.3 (CH2Cl2/acetone: 5/1). 

mp: 211-214 oC. ESI-MS m/z 137 [M-H]-. 1H-NMR (500MHz, CD3OD) 

δ (ppm): 7.90 (2H, d, J = 8.0 Hz, H-2, H-6), 6.83 (2H, d, J = 8.0 Hz, H-

3, H-5). 13C-NMR (125 MHz, CD3OD) δ (ppm): 169.9 (COOH), 163.1 

(C-4), 133.0 (C-2, C-6), 122.6 (C-1), 116.0 (C-3, C-5). 

 

Compound 1 was isolated as a white solid. The ESI-MS spectrum 

revealed a pseudo-molecular ion at m/z 623 [M-H]- (Figure S1), 

suggested the molecular formula of 1 is C31H28O14 (M= 624). The 1H 

NMR spectrum showed characteristic signals of a flavononol glycoside 

with 2 meta-aromatic protons at δH  6.30 (1H, br s, H-8) and 6.15 (1H, 

d, J = 1.8 Hz, H-6), three protons of an ABX system at δH 7.87 (1H, d, 

J = 1.8 Hz, H-2′), 7.58 (1H, dd, J = 1.8, 8.4 Hz, H-6′), 6.86 (1H, d, J = 

8.4 Hz, H-5′). Sugar part was observed with anomer proton at δH 5.32 

(1H, d, J = 7.9 Hz, H-1′′) and other protons at δH 4.32-4.25 (2H, m, H-

6′′), 3.54-3.48 (3H, m, H-2′′, H-3′′, H-5′′). In addition, a trans-p-

coumaroyl moiety was revealed with 2 olefinic protons at δH 7.40 (1H, 

d, J = 15.6 Hz, H-7′′′) and 6.08 (1H, d, J = 15.6 Hz, H-8′′′), four proton 

of an A2B2 system at δH 7.32 (2H, d, J = 9.0 Hz, H-2′′′, H-6′′′) and 6.82 

(2H, d, J = 9.0 Hz, H-3′′′, H-5′′′). A methoxy group was found at δH 3.93 

(3H, s, OMe) (Figure S2). The 13C NMR showed thirty carbon signals 

including fifteen signals of quercetin structure with a carbonyl carbon 

at δC 179.4 (C-4) and 14 aromatic carbon; nine carbon signals of a  

trans-p-coumaroyl moiety at δC 168.8 (C-9′′′), 146.6 (C-7′′′), 131.2 (C-

2′′′, C-6′′′), 127.1 (C-1′′′), 116.8 (C-3′′′, C-5′′′) and 114.6 (C-8′′′), six 

carbons of a sugar at δC 104.0 (C-1′′), 78.0 (C-3′′), 75.8 (C-5′′, C-2′′), 

71.9 (C-4′′) and 64.3 (C-6′′) and a methoxy group at δC 56.7 (Figure S3). 

The methoxy group was confirmed at C-3′ by the HMBC correlation of 

methoxy signal (δH 3.78) to C-3′ (δC 147.7). The anomer proton H-1′′ 

correlated with C-3 of 3′-methyl quercetin aglycone. HMBC cross 

peaks of H-6′′ (δH 4.32-4.25) to C-9′′′ (δC 168.8) indicated that ester 

group at hydroxyl group of C-6′′ (Figure 2 and S5). Therefore, 

compound 1 was assigned as helichrysoside-3′-methyl ether, which was 

only isolated from Croton species (Euphorbiaceae).7,8 Helichrysoside-

3′-methyl ether (1) showed potent antioxidant activity against β-

carotene bleaching. This compound also displayed weak 

acetylcholinesterase (AChE) inhibitory activity.8  

Compound 2 was obtained as a pale yellow solid. The ESI-MS (Figure 

S6) showed a pseudo-molecular ion at m/z 593 [M-H]-, corresponding 

to C30H26O13 molecular formula. The NMR spectra (Figure S7, S8) of 2 

showed signals of a flavononol glucoside, that were similar to those of 

compound 1, except quercetin aglycon part was replaced by kaempferol 

structure. Four protons of an A2B2 system was revealed at δH 8.01 (2H, 

d, J = 8.4 Hz, H-2′, H-6′) and 6.84 (2H, d, J = 8.4 Hz, H-3′, H-5′). 

Compound 2 was determined as tiliroside by comparison of NMR data 

with those reported in literature.9 Tiliroside has been found from Croton 

species7,8 and several Helicteres spp. of the Sterculiaceae family.10 

Tiliroside showed better antioxidant and AChE inhibitory activity than 

those of helichrysoside-3′-methyl ether (1).8 In addition, tiliroside 

exerted antiobesity, antidiabetic and anti-inflammatory effects.11-13

 

 

 
Figure 1: Chemical structures of isolated compounds 1-8 
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Figure 2: Key HMBC correlations of compound 1 

 

Compound 3 was isolated as a white solid. The molecular formula of 3 

was deduced as C20H22O6 based on a protonated molecular ion peak at 

m/z 359 [M+H]+ in the ESI-MS spectrum (Figure S9) and NMR data. 

The 1H and 13C NMR spectra (Figure S10-S12) revealed signals of 

eleven protons and ten carbons, respectively, therefore these signals are 

double peaks. In the NMR spectra, signals of two identical ABX 

systems (δH 6.90 (d, J = 2.0 Hz, H-2, H-2′)/δC 108.6, δH 6.88 (d, J = 8.0 

Hz, H-5, H-5′)/δC 114.3, 6.82 (dd, J = 1.5 Hz, J = 8.0 Hz, , H-6, H-6′)/δC 

119.0), two oxymethine protons (δH 4.73 (d, J = 4.5 Hz, H-7, H-7′)/δC 

85.9); two oxymethylene protons (δH 4.25 and 3.89 (H-9, H-9′)/ δC 71.7), 

two methoxy groups (δH 3.90/δC 55.9) and two methine protons (δH 3.11 

(H-8, H-8′)/δC 54.1) were observed. Comparing spectral and optical 

rotation data14,15, compound 3 was identified as (+)-pinoresinol. (+)-

Pinoresinol is a common lignan found in plants and posseses anti-

inflammatory, anticancer, antioxidant properties.16-18 

Compound 4 was obtained as a pale yellow solid. The 1H NMR 

spectrum (Figure S14) showed typical signals of a ursane-type 

triterpene with seven methyl groups including five singlets at δH 1.14 

(3H, s, H-27), 1.00 (3H, s, H-23), 0.98 (3H, s, H-24), 0.87 (3H, s, H-

26), and 0.70 (3H, s, H-24) and two doublets at δH 0.99 (3H, d, J = 6.5 

Hz, H-30) and 0.91 (3H, d, J = 6,5 Hz, H-29). In addition, an olefinic 

proton at δH 5.25 (1H, t, J = 3.5 Hz, H-12) and an oxymethine proton at 

δH 3.17 (1H, dd, J = 4.5 Hz, J = 11.5 Hz, H-3) were found. The 13C 

NMR, DEPT spectra (Figure S15-16) exhibited thirty carbon signals 

including a carboxylic carbon at δC 180.4 (C-28), two olefinic carbons 

at δC 139.7 (C-13) and 126.9 (C-12), an oxymethine group at δC 79.7 

(C-3), and seven methyl groups at δC 28.8 (C-23), 24.1 (C-27), 21.5 (C-

30), 17.8 (C-26), 17.6 (C-29), 16.4 (C-25) and 16.0 (C-24). The ESI-

MS spectrum revealed a pseudo-molecular ion at m/z 455 [M-H]-, 

suggested the molecular formula of 4 is C30H48O3 (Figure S13). 

Compound 4 was assigned as ursolic acid by the comparison of NMR 

data with those published.19,20 Ursolic acid exhibited anticancer activity, 

and anti-inflammatory effects.21 

Compounds 5-8 were elucidated as quercetin (5)22, kaempferol (6)22, 

vanillic acid (7)23 and 4-hydroxy benzoic acid (8)23 by comparison 

NMR and MS spectral data (Figure S17-S26) with those reported. 

Flavonoids quercetin and kaempferol are bioactive compounds, that 

showed antioxidant, antibacterial, cardioprotective and 

antihypertensive properties.24,25 Phenolic acids 7 and 8 also possess 

antioxidant, cardioprotective and anti-inflammatory activities. 26,27 To 

the best of our knowledge, this is the first chemical report of C. 

bartramia plant. 

 

Biological activities 

The isolated compounds from the MeOH extract of C. bartramia stems 

were evaluated for cytotoxicity and antioxidant activity. As shown in 

the Table 1, the MeOH extract of C. bartramia exhibited moderate 

antixidant activity with IC50 of 54.27 ± 2.45 g/mL. Among the isolated 

compounds, quercetin (5) showed good DPPH’s radical scavenging 

activity with IC50 values of 11.43 ± 0.95 g/mL, stronger than reference 

compound, reveratrol, whereas (+)-pinoresinol (3) and kaempferol (6) 

displayed moderate activity with IC50 values of 63.14 ± 3.59 g/mL and  

50.29 ± 3.54 g/mL, respectively. Our  antioxidant results were quite 

similar with previous reports.3 Quercetin has been documented to have 

radical scavenging effect with EC50 of 8.1 g/mL28 or 14.52 ± 2.12 

µg/mL,29 that are close to our results.  Aderogba et al. reported that 

helichrysoside-3′-methyl ether (1) and tiliroside (2) scavenged only 

26.78% and 25.96% of the DPPH’s free radicals at the concentration of 

200 mM, respectively.7 In our assay, helichrysoside-3′-methyl ether (1) 

and tiliroside (2) showed scavenging activity of 35.3% and 28.1% at the 

concentration of 128 g/mL, respectively (Table S1).     

In the cytotoxic test, the MeOH extract exhibited weak cytotoxicity 

against tested cell lines with IC50 values of 106.09 ± 4.74 to 116.42 ± 

5.96 g/mL (Table 1 and S2). Quercetin showed moderate cytotoxicity 

with IC50 values of 43.64 ± 3.63 to 61.58 ± 5.54 g/mL, that are similar 

to results of Son and Anh.29  In Aderogba’s study, helichrysoside-3′-

methyl ether (1) and tiliroside (2) displayed weak cytotoxicity against 

African green monkey (Vero) cells with IC50 values of 189.54 g/mL 

and 169.45 g/mL respectively.7 Similarly, these two compounds (1-2) 

showed only 20.5-42.8% and 21.4-48.3% inhibition at the 128 g/mL 

concentration, respectively on HepG-2, MCF-7 and A-549 cancer cell 

lines (Table S2).  (+)-Pinoresinol (3) and ursolic acid (4) and have been 

reported to have different cytotoxic against various cancer cells30,31 but 

in our cytotoxic assay, these isolated compounds were not active at the 

128 g/mL concentration (Table 1). Overall, quercetin was proven as 

an antioxidant and anticancer compound in our assays.  

 

Table 1: Cytotoxicity and antioxidant activities of MeOH extract and isolated compounds 1-8 
 

Compounds 
IC50 (g/mL) EC50 (g/mL) 

HepG2 MCF7 A549 DPPH’ RSA  

1 >128 >128 >128 >128 

2 >128 >128 >128 >128 

3 >128 >128 >128 63.14 ± 3.59 

4 >128 >128 >128 >128 

5 55.25 ± 3.88 61.58 ± 5.54 43.64 ± 3.63 11.43 ± 0.95  

6 >128 >128 >128 50.29 ± 3.54 

7 >128 >128 >128 >128 

8 >128 >128   >128 >128 

MeOH extract 116.42 ± 5.96 107.96 ± 8.23 106.09 ± 4.74 54.27 ± 2.45 

Ellipticine 0.40 ± 0.03 0.32 ± 0.02 0.42 ± 0.04 - 

Resveratrol - - - 13.39 ± 0.86 
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Conclusion 

A chemical investigation of C. bartramia stems led to the isolation of 

eight compounds including helichrysoside-3′-methyl ether (1), tiliroside 

(2), pinoresinol (3), ursolic acid (4), quercetin (5), kaempferol (6), 

vanillic acid (7) and 4-hydroxy benzoic acid (8). The structures were 

determined by MS and NMR spectral data and comparison with 

published literature. The chemical composition of a plant in the 

Commersonia genus was studied for the first time. Biological assays 

revealed that quercetin (5) showed good antioxidant activity with IC50 

values of 11.43 ± 0.95 g/mL and moderate cytotoxicity with IC50 

values of 43.64 ± 3.63 to 61.58 ± 5.54  g/mL. The MeOH extract of C. 

bartramia stems, (+)-pinoresinol (3) and kaempferol (6) displayed 

moderate antioxidant activity. The MeOH extract also exhibited weak 

cytotoxicity against HepG2, MCF7 and A549 cell lines with IC50 values 

of 106.09 ± 4.74 to 116.42 ± 5.96 g/mL. Our findings suggest that the 

active compounds from C. bartramia can prove useful in the research 

and development of antioxidant and anticancer agents. Further chemical 

and biological investigations on other parts of C. bartramia will be 

reported in due course. 
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