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 Euphorbia hirta L., one of the species belonging to the genus Euphorbia, 

Euphorbiaceae family, is common in the Mekong Delta of Vietnam. The 

present study was designed to investigate the phytochemicals of Euphor-

bia hirta L. collected in Can Tho city. Repeated chromatography of the 

methanol fraction on silica gel columns afforded a jasmonoid glucoside 

sodium salt, a new compound, while four known compounds were isolated 

from ethyl acetate extract. Their structures were elucidated by analysis of 

spectral data and in comparison with the published literature data. 
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1 INTRODUCTION 

Euphorbia hirta L., belonging to genus Euphorbia, 

Euphorbiaceae family, is frequently seen to occupy 

open waste spaces and grasslands, road side and 

pathways in many parts of the world. It has been 

widely used as a traditional medicinal herb in many 

tropical countries. The leaves of E. hirta L. are 

found to contain flavonoids, polyphenols, tannins, 

sterols, alkaloids, glycosides, and triterpenoids 

(Kumar et al., 2010).  

There were several researches on pharmaceutical 

application of E. hirta L. in the world. The whole 

plant was commonly applied to cure various dis-

eases, especially gastrointestinal disorders, affec-

tions of the skin and mucous membranes, and res-

piratory system (Johnson et al., 1999; Kumar et al., 

2010). Recently, pharmacological investigations 

have shown that E. hirta L. and its active compo-

nents possessed a wide range of bioactivities such 

as anti-inflammatory, antifungal, antibacterial, an-

tidiarrheal, antioxidant activities (Essiett and 

Okoko 2013; Hore et al., 2006; Youssouf  et al., 

2007). Furthermore, there are only a few reports on 

the chemical compositions and the biological activ-

ities of this species from Vietnam. Therefore, this 

paper announced the separation and characteriza-

tion of a novel jasmonoid glucoside, along with 

four known compounds from E. hirta L. 

2 METHODOLOGY 

2.1 Plant material 

The whole plant was collected at the end of Febru-

ary 2016 in Can Tho city, Vietnam. The plant sam-

ple was authenticated by Dr. Dang Minh Quan, 

Department of Biology Education, Can Tho Uni-

versity where a voucher specimen was deposited. 

The raw materials were left to dry in the shade at 
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room temperature for some days until being well-

dried. 

2.2 General procedures 

Nuclear Magnetic Resonance (NMR) spectra were 

recorded on a Bruker AM500 FTNMR spectrome-

ter (Bruker, Karlsruhe, Germany) using TMS as an 

internal standard, Institute of Chemistry - Vietnam 

Academy of Science and Technology. High Reso-

lution Electrospray Ionization Mass Spectrum (HR-

ESI-MS) was also performed at Institute of Chem-

istry - Vietnam Academy of Science and Technol-

ogy. Thin Layer Chromatography (TLC) was per-

formed on silica gel 60 F254 (0.063–0.200 mm, 

Merck, Germany) and RP-18 F254 plates (Merck, 

Germany). The detection of compounds on TLC 

plates was done using UV lamp at 254 or 365 nm 

or a solution of FeCl3/EtOH or H2SO4/EtOH. Col-

umn chromatography was performed on silica gel 

(240-430 mesh, Merck, Germany) and ODS (70-

230 mesh, Merck, Germany).  

2.3 Extraction and isolation 

 The well-dried plant was ground into powder (8 

kg) which was then soaked in 96% ethanol at room 

temperature for five times (5×20 L) and filtered. 

The filtrate was concentrated under reduced pres-

sure to give brown residue as crude ethanol extract 

(CE, 700 g). This crude extract was then fraction-

ated on flash column chromatography successively 

with n-hexane, ethyl acetate, and methanol, respec-

tively to yield the corresponding of n-hexane (HE, 

160 g), ethyl acetate (EE, 95 g), and methanol 

(ME, 172 g) extracts.  

The methanol extract was subjected to flash col-

umn chromatography on silica gel and eluted with 

various proportions of ethyl acetate and methanol 

(50:1-0:100) to obtain seven fractions (ME 1-7). 

The fraction ME4 was subjected to a silica gel col-

umn chromatography (CC) and eluted with EtOAc: 

MeOH (40:1-0:100) to obtain 16 fractions (ME 

4.1-16). Fraction ME 4.13 was further separated on 

a silica gel CC and eluted with CHCl3: MeOH (5:1-

0:100) to yield seven subfractions (ME 4.13.1-7). 

Subfraction ME 4.13.3 was further chromato-

graphed on silica gel CC Rp18, eluted with MeOH: 

H2O (0:100-100:0) to afford subfraction (ME 

4.13.3.6) which was then re-chromatographed on 

silica gel CC Rp18 using MeOH: H2O (1:5) as elu-

ent to obtain compound 1 (6 mg). 

The ethyl acetate extract was also subjected to 

flash column chromatography on silica gel CC and 

eluted with gradient of n-hexane and ethyl acetate 

(100:0- 0:100) to obtain eight fractions (EE 1-8). 

Fraction EE 7 was further separated on a silica gel 

column eluted with gradient of n-hexane: EtOAc 

(1:1-0:100). Subfraction EE 7.10 was continually 

chromatographed on silica gel CC, eluted with 

CHCl3: MeOH (40:1-10:1). Subfractions EE 7.10.6 

was further chromatographed on silica gel CC 

Rp18 with MeOH: H2O (1:1) as eluent and com-

pound 2 (5 mg) was obtained. 

Subfraction EE 7.11 was subjected to silica gel CC 

and eluted with CHCl3: MeOH (30:1-5:1) to give 

seven subfractions (EE 7.11.1-7). Using a silica gel 

CC Rp18 column with MeOH:  H2O as eluent for 

subfraction EE 7.11.7 to give compound 3 (16 mg).  

Subfraction EE 7.7 was further chromatographed 

on silica gel CC, eluted with CHCl3: MeOH (10:1-

5:1) and compound 4 (11 mg) was obtained. 

Subfraction EE 7.8 was fractionated by a column 

chromatography on silica gel using a mixture of 

CHCl3: MeOH (20:1-5:1) to yield four subfractions 

(EE 7.8.1-4). Subfraction EE 7.8.4 was rechro-

matographed on a silica gel column eluting with 

CHCl3: MeOH (3:1) to obtain compound 5 (7 mg).  

3 RESULTS AND DISCUSSION 

Compound 1 was obtained from methanol extract 

as white powder.  

The 1H-NMR (CD3OD, 500 MHz) showed the 

signals of a double bond with Z configuration at H 

[5.53 (1H, td, J = 11.5 and 6.0 Hz)] and H [5.47 

(1H, td, J = 11.5 and 4.5 Hz)], an oxymethylene 

group at [H 3.92 (1H, m); 3.71 (1H, dd; J = 12.0 

and 5.5 Hz)], four methylene groups at H [2.63 

(dd; J = 14.0 and 4.5 Hz); 2.22 (dd; J = 14.0 and 

9.0 Hz)]; [2.10 (dt, J = 8.5 and 2.5 Hz); 2.34 (m)]; 

2.46 (m) and 2.41 (m). Additionally, the 1H-NMR 

gave typical signals of a sugar moiety including 

anomeric proton at H 4.31, oxymethine protons at 

H 3.22-3.40 and oxymethylene protons at H [3.88 

(m); 3.61 (dd, J = 17.0 and 7.0 Hz)].  

The 13C-NMR (CD3OD, 125 MHz), DEPT, and 

Heteronuclear Multiple Bond Correlation (HMBC) 

spectra of compound 1 displayed 18 carbon sig-

nals, including six carbons of glucose, one ox-

ymethylene carbon at C 70.2 (C-12), two olefinic 

carbons at C [129.3 (C-9); 128.6 (C-10)], five 

methylene carbons at C [43.4 (C-2); 28.4 (C-4); 

38.7 (C-5); 29.1 (C-11); 26.5 (C-8)], two methine 

carbons at C [40.1 (C-3); C 55.6 (C-7), one car-
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bonyl group at C 222.8 (C-6), and one carboxyl 

group at C 182.0 (C-1).  

The presence of five-carbon substituent pent-1-ol-

3-en-5-yl was confirmed by the correlations from 

COSY spectrum between H-12 and H-11; H-11 

and H-10; H-10 and H-9; H-9 and H-8. In addition, 

COSY spectrum also indicated the position of 

double bond at C-9 and C-10 through the cross 

peaks between H-10 with H-11 and H-9 with and 

H-8. Furthermore, the HMBC data obtained for 

these protons correlated with the COSY-derived 

sequence above (via correlations from H-11 and H-

8 to C-9 and C-10) indicating that the position of 

the double bond must be at C-9 and C-10. The 

chemical shift of less than 30 ppm of the two 

methylene carbons assigned the Z-configuration of 

the double bond. (Kang  et al., 2001). The presence 

of ethanoic-2-yl (–CH2–COOH) group was also 

confirmed by the HMBC correlations between 

methylene proton [H 2.63 (dd; 4.5 Hz and 14.0 

Hz); 2.22 (dd; 14.0 Hz and 9.0 Hz), H-2] and car-

boxyl carbon at C 182.0 (C-1).  

 The correlations between proton H-3 H 2.33 (m) 

with C-4, C-5; proton H-4 [H 2.28 (m); 1.60 (dt, 

12.0 and 5.0 Hz)] with C-3, C-5, C-6 and C-7; pro-

ton H-5 [H 2.10 (dt, 8.5 and 2.5 Hz); 2.34 (m)] 

with C-3, C-4, C-6 and C-7 was observed in 

HMBC spectrum. In addition, cross peaks between 

H-3, H-7; H-3, H-4 and H-4, H-5 was also ob-

served in the COSY spectrum. These data evi-

denced the presence of cyclopentanone moiety in 

the molecule. 

The HMBC correlation between cyclopentanone at 

H-7 [H 2.00 (dt, 5.5 and 10.0 Hz)] with pent-1-ol-

3-en-5-yl at C-8 [C 26.5] indicated the location of 

this side chain at C-7. Moreover, there was an 

HMBC cross peak between H-2 and C-3, 4, 7 sug-

gested for the C-3 position of ethanoic-2-yl. The 

spectra also indicated the existence of β-glucose 

moiety via the chemical shift values and coupling 

constant of an anomeric proton (8.0 Hz). The 

HMBC correlation between anomeric proton with 

C-12 and between H-12 with anomeric carbon 

proved that β-glucose attached to C-12 of aglycone 

through O-glucosidic linkage. 

The spectral data indicated that this compound was 

a derivative of 12- hydroxyjasmonic acid. There 

was no correlation between proton H-3 and proton 

H-7 in NOESY spectrum which suggested for 

trans-isomer. This was reconfirmed by comparison 

the chemical shift values of C-3 and C-7 with simi-

lar compounds reported previously. In addition, the 

typical proton coupling constant of axial-axial pat-

tern was normally more than 7.0 Hz and that of 

axial-axial pattern was generally less than 4.0 Hz. 

In compound 1, coupling constants of H-7 were 5.5 

and 10.0 Hz supported that this proton coupled 

with nearby H-3 through axial-axial pattern which 

proved H-7 and H-3 were trans-oriented protons. 

The specific rotation of 1, [α]30 
D = - 48.3 (c 0.05, 

MeOH), was in agreement with the assigned stere-

ochemistry (Dathe  et al., 1981; Fujita  et al., 1996; 

Husain et al., 1993). 

The signal of carboxyl group displayed at δC 182.0 

on the 13C-NMR spectrum (methanol-d4), in previ-

ous references, the carboxylic group showed at δC 

(176-177 ppm) at the same solvent. Therefore, the 

carboxyl group in this compound was assigned as a 

carboxylate group. In addition, methylene carbon 

C-2 was shifted to downfield at 43.4 ppm due to 

the electron-withdrawing of carboxylate group 

(comparison with 37-39 ppm in case of carboxylic 

group) (Fujita et a., 1996; Xu et al., 2014). 

The HR-ESI-MS of the compound 1 m/z 413.1729 

[M+H]+ (calculated 413.1757), gave its molecular 

formula C18H25NaD2O9. This data was reconfirmed 

with the existence of sodium carboxylate in the 

compound and the hydrogen-deuterium exchange 

with methanol in the solvent MeOD usually occur 

when we measure MS after measuring NMR. 

Based on the spectral evidence, the molecular for-

mula of compound 1 as C18H27NaO9. This is a new 

compound (SciFinder results on 22/11/2018 at the 

Université catholique de Louvain, Belgium) and 

characterized as sodium β-D-glucopyranosyl 12-

hydroxyjasmonate. 

Compound 2 was characterized as a yellow amor-

phous solid. 1H-NMR (CD3OD, 500 MHz), H 

(ppm): 7.78 (2H, d, 8.25 Hz, H-2,6); 6.95 (2H, d, 

8.5 Hz, H-3,5); 6.39 (1H, d, 2.0 Hz, H-8); 6.22 

(1H, d, 2.0 Hz, H-6); 5.39 (1H, d, 1.5 Hz, H-1; 

4.24 (1H, dd, 3.5 Hz, 1.5 Hz, H-2; 3.73 (1H, dd, 

9.0 and 3.5 Hz, H-3; 3.34 (2H, m, H-4, 5); 0.94 

(3H, d, 5.5 Hz, H-6). 13C-NMR (CD3OD, 125 

MHz), C (ppm): 179.6 (C-4); 166.0 (C-7); 163.2 

(C-5); 161.6 (C-4); 159.3(C-9); 158.6(C-2), 136.2 

(C-3); 131.9 (C-2,6); 122.7 (C-1); 116.5 (C-

3,5); 105.9 (C-10); 103.5 (C-1); 99.9 (C-6); 94.8 

(C-8); 73.2 (C-5); 72.2 (C-3); 72.0 (C-4); 71.9 

(C-2); 17.7 (C-6). 
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Compound 3 was characterized as a yellow solid. 
1H-NMR (CD3OD, 500 MHz), H (ppm): 6.99 

(2H, s, H-2, 6); 6.40 (1H, d, 2.0 Hz, H-8); 6.24 

(1H, d, 2.0 Hz, H-6); 5.36 (1H, s, H-1); 4.23 (1H, 

s, H-2); 3.81 (1H, dd, 9.3 and 3.3 Hz, H-3); 3.52 

(1H, m, H-5); 3.33 (1H, m, H-4); 1.00 (3H, d, 6.0 

Hz, H-6). 13C-NMR (CD3OD, 125 MHz), C 

(ppm): 179.6 (C-4); 165.8 (C-7); 163.2 (C-5); 

159.3 (C-2); 158.4 (C-9); 146.9 (C-3, 5); 136.2 

(C-3); 109.6 (C-2, 6); 105.9 (C-10); 103.5 (C-1); 

99.8 (C-6); 94.7 (C-8); 73.3 (C-4); 72.1 (C-3); 

72.0 (C-5); 71.8 (C-2); 17.8 (C-6). 

Table 1: Table of  13C (125 Hz) and 1H-NMR (500 Hz) data of compound 1 and reference compound  

Position 

Compound 1 

12-β-D-

Glucopyranosyloxy 

jasmonic acid  

δH ppm (J, Hz) 

CD3OD, 500 MHz 

δC ppm 

125 MHz 
HMBC (H→C) 

δC ppm 

CD3OD, 125 MHz 

1  182 - 176.2 

2 
2.63 (dd; 14.0 and 4.5); 2.22 (dd; 

14.0 and 9.0)  
43.4 C-1, 3, 4 38.6 

3 2.33 (m) 40.1 C-4, 5 38.9 

4 2.28 (m); 1.60 (dt, 12.0 and 5.0) 28.4 C-3, 5, 6, 7 28.1 

5 2.10 (dt, 8.5 and 2.5); 2.33 (m) 38.7 C-3, 4, 6, 7 39.7 

6  222.8 - 222.1 

7 2.00 (dt, 10.0 and 5.5) 55.6 C-3, 6, 8 55.0 

8 2.46 (m)   26.5 C-3, 6, 7, 9, 10 26.2 

9 5.47 (td, 11.5 and 4.5) 129.3 C-8 128.8 

10 5.53 (td, 11.5 and 6.0) 128.6 C-8, 9, 11, 12 128.8 

11 2.41 (m) 29.1 C-10, 12 28.9 

12 3.92 (m); 3.71 (dd; 12.0 and 5.5) 70.2 C-10, 11, 1 70.1 

1 4.31 (d; 8.0) 104.3 C-12, 2 104.2 

2 3.22 (dd; 9.5 and 8.0) 75.1 C-1, 3 74.9 

3 3.40 (t; 9.5) 77.9 C-2, 4 77.7 

4 3.30 (m) 71.7 C-3, 5 71.5 

5 3.31 (m) 78.1 C-4, 6 77.9 

6 3.88 (m); 3.61 (dd, 17.0 and 7.0) 62.8 C-4, 5 62.6 

 

Figure 1: Structure of compounds 1-5 
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Compound 4 was characterized as white solid. 1H-

NMR (CD3OD, 500 MHz), H (ppm): 7.10 (2H, s, 

H-2, 6). 13C-NMR (CD3OD, 125 MHz), C (ppm): 

170.6 (-COOH); 146.4 (C-3, 5); 139.5 (C-4); 122.3 

(C-1); 110.3 (C-2, 6). 

Compound 5 was characterized as brown solid. 1H-

NMR (acetone-d6, 500 MHz), H (ppm): 7.53 (1H, 

d, 2.0 Hz, H-2); 7.48 (1H, dd, 8.5 and 2.0 Hz, H-6); 

6.90 (1H, d, 8.5 Hz, H-5). 13C-NMR (acetone-d6, 

125 MHz), C (ppm): 167.6 (C-7); 150.7 (C-4); 

145.6 (C-3); 123.6 (C-6); 123.1 (C-1); 117.5 (C-2); 

115.7 (C-5).  

By comparing the NMR spectral data with  

those reported in literature, the structure of com-

pounds 2-5 were identified as afzelin (Lee et al., 

2014), myricitrin (Phan et al., 2015), gallic acid 

(Prihantini  et al., 2015) and protocatechuic acid 

(Da Silva  et al., 2015), respectively (Fig. 1). 

4 CONCLUSIONS 

From the extracts of Euphorbia hirta L. grown in 

Vietnam, sodium β-D-glucopyranosyl 12-

hydroxyjasmonate (1), afzelin (2), myricitrin (3), 

gallic acid (4), and protocatechuic acid (5) were 

isolated and determined. In which, compound 1 is a 

new compound.  
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