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Abstract. From the ethyl acetate extract of the leaves of Amensiodendron chinense (Merr.) Hu 

(Sapindaceae), we isolated three known phenolic compounds: 4-hydroxy-3-methoxybenzaldehyde (1), 

methyl 3,4-dihydroxybenzoate (2), and 3,4-dihydroxybenzoic acid (3). We elucidated their chemical 

structures from the spectral data and compared them with those reported in the literature. 
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1 Introduction 

Phenolic compounds exist in various plant foods, 

such as fruits, vegetables, cereals, legumes, wine, 

tea, and coffee. The compounds have at least one 

aromatic ring with one hydroxy group [1-3]. They 

can be divided into two main class: flavonoids 

and nonflavonoids, according to their basic 

structure and specific substituent groups in basic 

structures [4, 5]. Nonflavonoids form a basic 

skeleton and are further classified into 

subheadings such as simple phenols, phenolic 

acids and derivatives, phenones, phenylacetic 

acid and derivatives, hydroxyzable tannins, and 

stilbenes [6]. Phenolic compounds possess 

antioxidant activity [7-9] and reduce 

inflammatory and chronic diseases, such as 

cardiovascular diseases, arteriosclerosis, cancer, 

diabetes, cataract, disorders of cognitive function, 

and neurological diseases [10-12]. In this work, we 

isolate chemical constituents from the leaves of 

Amesiodendron chinense (Merr.) Hu (Sapindaceae). 

This species is also called “Truong sang” in 

Vietnam [13, 14]. We report three known phenolic 

compounds: 4-hydroxy-3-methoxybenzaldehyde 

(1), methyl 3,4-dihydroxybenzoate (2), and 3,4-

dihydroxybenzoic acid (3).  

2 Material and methods 

2.1 General experimental procedure 

The structure of the compounds was studied by 

using 1H-NMR, 13C-NMR spectra recorded on a 

Bruker AM500 FT-NMR spectrometer; IR spectra 

recorded on a Shimadzu Iraffinity-1S FT-IR 

spectrometer; UV-Vis spectra recorded on a 

Shimadzu UV-1800 spectrometer. The ESI-MS was 

performed on an Agilent 1100 Series LC/MSD 

Trap SL. The compounds were separated with 

column chromatography (CC) on silica gel 60 

(230–400 mesh, Merck) or Sephadex LH-20 (25–
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100 μm, Sigma-Aldrich, USA) and thin-layer 

chromatography (TLC) on silica gel 60 F254 

(Merck). 

2.2  Plant material 

The leaves of A. chinense (Sapindaceae) species 

were collected in June 2018 from Son Tra 

peninsula, Da Nang City. The plant’s scientific 

name was identified at the Institute of Ecology 

and Biological Resources, Vietnam Academy of 

Science and Technology, with voucher 

PTH15032018. 

2.3 Extraction and isolation 

Dried leaves of A. chinense (7.0 kg) were 

powdered and extracted with MeOH 85% (5 × 35 

L, three times at 50 °C for 6 h). Then, the extracts 

were filtered, and the solvent was removed under 

reduced pressure to obtain a crude MeOH extract 

(2.5 L). The MeOH extract was suspended with 

H2O (2.5 L) and then successively partitioned with 

hexane and ethyl acetate (EtOAc) to acquire 

hexane (ACH, 70 g) and EtOAc (ACE, 50 g) 

residues, and a water layer (ACW). The ACE 

fraction was separated in a silica gel column as 

follows: ACE with CH2Cl2/EtOAc (10:1, v/v) to 

give ACE1 (6 g), ACE2 (8 g), ACE3 (13 g), ACE4 

(11 g), and ACE5 (7 g).  

• ACE3 fraction with CH2Cl2/EtOAc (2:1, v/v) 

to obtain five sub-fractions (ACE3.1–

ACE3.5).  

• ACE3.1 with hexane/EtOAc (2:1, v/v) to 

provide five smaller fractions (ACE3.1.1–

ACE3.1.5).  

• ACE3.1.1 with hexane/EtOAc (2:1, v/v) to 

give three sub-fractions (ACE3.1.1.1–

ACE3.1.1.3).  

• ACE3.1.1.2 with CH2Cl2/EtOAc (2:0.5, v/v) 

to give compound 1 (8 mg).  

• ACE5 fraction (7 g) with EtOAc/Acetone 

(1:1, v/v) to obtain five sub-fractions 

(ACE5.1–ACE5.5).  

• ACE5.1 with EtOAc/Acetone (2:1, v/v) to 

give three smaller fractions (ACE5.1.1-

ACE5.1.3).  

• ACE5.1.3 with EtOAc/Acetone (2:0.5, v/v) 

to obtain two smaller fractions (ACE5.1.3.1–

ACE5.1.3.2).  

• ACE5.1.3.1 with EtOAc/Acetone (2:0.4, v/v) 

to provide compound 2 (7 mg).  

The ACE5.1.3.2 fraction was purified on the 

Sephadex LH-20 column to give compound 3 (12 

mg). 

4-Hydroxy-3-methoxybenzaldehyde (1) is a 

white solid. IR (KBr) : 3450, 2918, 1732, and 1595 

cm–1; UV-Vis (MeOH) max: 275.0, 306.0 nm; 

positive ESI-MS: m/z 137 [M-CH3]+; 1H NMR 

(CDCl3, 500 MHz): 9.83 (–CHO), 7.43 (1H, d, J = 

8.5 Hz, H-6), 7.42 (1H, s, H-2), 7.04 (1H, d, J = 8.5 

Hz, H-5), 6.17 (s, 4-OH), 3.97 (3H, s, –OCH3); 13C 

NMR (CDCl3, 125 MHz): 190.8 (C=O), 151.7 (C-4), 

147.2 (C-3), 129.9 (C-1), 127.5 (C-6), 114.4 (C-2), 

108.8 (C-5), 56.2 (–OCH3). 

Methyl 3,4-dihydroxybenzoate (2) is a 

yellow solid. IR (KBr) : 3450, 2929, 1686, 1535         

cm–1, UV-Vis (MeOH) max: 261.2, 296.0 nm; 

negative ESI-MS: m/z 167 [M-H]–; 1H NMR 

(MeOD, 500 MHz): 7.43 (1H, dd, J = 2, 8 Hz, H-6), 

7.42 (1H, d, J = 2 Hz, H-2), 6.82 (1H, d, J = 8 Hz, H-

5), 3.85 (3H, s, –OCH3); 13C NMR (MeOD, 125 

MHz): 168.9 (C=O), 151.7 (C-4), 146.2 (C-3), 123.6 

(C-6), 122.6 (C-1), 117.4 (C-5), 115.9 (C-2), 52.2    

(–OCH3). 

3,4-Dihydroxybenzoic acid (3) is a white 

solid. IR (KBr) : 3450, 1641, 1535 cm–1; UV-Vis 

(MeOH) max: 259.4, 295.4 nm; positive ESI-MS: 

m/z 155 [M+H]+; 1H NMR (MeOD, 500 MHz): 7.46 

(1H, dd, J = 3.5, 8 Hz, H-6), 7.44 (1H, d, J = 3.5 Hz, 

H-2), 6.82 (1H, d, J = 8 Hz, H-5); 13C NMR (MeOD, 
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125 MHz): 170.3 (C=O), 151.5 (C-4), 146.1 (C-3), 

123.9 (C-1), 123.2 (C-6), 117.8 (C-2), 115.8 (C-5). 

3 Results and discussion 

 

Fig. 1. Chemical structure of compounds 1–3 

Compound 1 is a white amorphous solid. Its 

ESI-MS spectrum gives a positive quasi-molecular 

ion peak at m/z 137 [M-CH3]+. The 13C-NMR 

indicates a molecular formula of C8H8O3 (M = 152). 

The IR spectrum shows absorptions at 3450, 2918, 

and 1732 cm–1, corresponding to the vibration of 

OH, C–H (CH3), and C=O groups and 1595 and 

1512 cm–1 for aromatic C=C. The UV spectrum 

absorption bands at 275.0 and 306.0 nm suggest 

the π → π* transition in the benzene ring. The 1H-

NMR spectrum shows signals at H 9.83 (–CHO), 

6.17 (s, 4-OH), and 3.97 (3H, s, –OCH3). The 

signals of the aromatic system include H 7.42 (1H, 

s, H-2), and two doublet signals at H 7.04 (1H, d, J 

= 8.5 Hz, H-5) and 7.43 (1H, d, J = 8.5 Hz, H-6). 

The 13C-NMR and DEPT spectra show signals of 

eight carbons: three methine carbons at C 108.8 

(C-5), 114.4 (C-2), and 127.5 (C-6); four 

quarternary carbons at C 129.9 (C-1), 147.2 (C-3), 

151.7 (C-4), and 190.8 (C=O), and a last value of 

methyl group at C 56.2 (–OCH3). According to the 

spectral data published in the literature [15], 

compound 1 is 4-hydroxy-3-

methoxybenzaldehyde (vanillin). 

Compound 2 is a yellow amorphous solid. The 

ESI-MS spectrum gives a negative quasi-molecular 

ion peak at m/z 167 [M-H]–, and the 13C-NMR 

indicates a molecular formula of C8H8O4 (M = 168). 

The IR spectrum shows absorptions at 3450, 2929, 

1686, 1535 cm–1, assigning to the OH, C–H (CH3), 

C=O, and aromatic C=C bonds. The UV 

absorption bands at 261.2 and 296.0 nm suggest π 

→ π* transition in the benzene ring. Similar to 1, 

the 1H-NMR spectrum also shows the signals of 

an ABX aromatic system at H 7.43 (1H, dd, J = 2; 8 

Hz, H-6), 7.42 (1H, d, J = 2 Hz, H-2), 6.82 (1H, d, J 

= 8 Hz, H-5) and a signal of the methoxy group at 

H 3.85 (s, 3H, –OCH3). The 13C-NMR and DEPT 

spectra show the signals of eight carbons: three 

methine carbons at C 115.9 (C-2), 117.4 (C-5), and 

123.6 (C-6); four quarternary carbons at C 122.6 

(C-1), 146.2 (C-3), 151.7 (C-4), and 168.9 (C=O), 

and a carbon of the methoxy group at C 52.2                             

(–OCH3). According to the spectral data published 

in the literature [16], compound 2 is methyl 3,4-

dihydroxybenzoate. 

Compound 3 is a white amorphous solid. The 

ESI-MS spectrum gives a positive quasi-molecular 

ion peak at m/z 155 [M+H]+, and the 13C-NMR 

indicates a molecular formula of C7H6O4 (M = 154). 

The 1H-NMR and 13C-NMR spectra of 3 are 

similar to those of 2, without the methoxy group. 

The 1H-NMR spectrum shows signals at H 7.46 

(1H, dd, J = 3.5; 8 Hz, H-6), 7.44 (1H, d, J = 3.5 Hz, 

H-2), and 6.82 (1H, d, J = 8 Hz, H-5). The 13C-NMR 

spectrum shows the signals of seven carbons: four 

quarternary carbons at C 170.3 (C=O), 151.5 (C-4), 

146.1 (C-3), and 123.9 (C-1); three methine carbons 

at C 123.2 (C-6), 117.8 (C-2), and 115.8 (C-5). 

According to the spectral data published in the 

literature [17], compound 3 is 3,4-

dihydroxybenzoic acid.
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Table 1. NMR spectroscopic data for compounds 1–3 

Position 

(1) (2) (3) 

δC# δCa,b 
δHa,c 

(mult., J in Hz) 
δC## δCd,e 

δHd,,f 

(mult., J in Hz) 
δC### δCd,g 

δHd,h 

(mult., J in Hz) 

1 129.9 129.9 – 122.7 122.6  123.9 123.9 – 

2 114.4 114.4 7.42(s) 115.9 115.9 7.42 (d, 2) 117.9 117.8 7.44 (d, 3.5) 

3 147.1 147.2 – 146.3 146.2  146.2 146.1 – 

4 151.6 151.7 – 151.8 151.7  151.5 151.5 – 

5 108.7 108.8 7.04 (d, 8.5) 117.5 117.4 6.82 (d, 8) 115.8 115.8 6.82 (d, 8) 

6 127.5 127.5 7.43 (d, 8.5) 123.7 123.6 7.43 (dd, 2; 8) 123.8 123.2 7.46 (dd, 3.5; 8) 

C=O 190.6 190.8 9.83 (s, CHO) 168.9 168.9  171.0 170.3  

OH    6.17 (s, OH)       

(–OCH3) 56.1 56.2  3.97 (s, 3H) 52.3 52.2 3.85 (s, 3H)    

Note: arecorded in CDCl3, b125 MHz, c500 MHz, drecorded in MeOD, e,g125 MHz, f,h500 MHz, #δC of 4-hydroxy-3-

methoxybenzaldehyde [15] (in CDCl3 at 100MHz) and ##δC, ###δC of methyl 3,4-dihydroxybenzoate [16], 3,4-

dihydroxybenzoic acid [17] (in MeOD at 125 MHz).

4 Conclusion 

This is the first time, three known phenolic 

compounds, namely 4-hydroxy-3-methoxyben 

zaldehyde (1), methyl 3,4-dihydroxybenzoate (2), 

and 3,4-dihydroxybenzoic acid (3) are isolated 

from the ethyl acetate extract of the leaves of the 

Vietnamese Amensiodendron chinese (Merr.) Hu 

(Sapindaceae) species, collected from Son Tra 

peninsula, Da Nang City.  
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