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ABSTRACT: Parmotrema planatilobatum (Hale) Hale is a lichen which has not been chemically 

and biologically studied. From the lichen collected in Viet Nam, seven compounds were isolated, 

including methyl β-orsellinate (1), methyl orsellinate (2), orsellinic acid (3), methyl haematommate (4), 

atranorin (5), lecanoric acid (6) and (+)-(12R)-usnic acid (7). The structures of these compounds were 

elucidated by spectroscopic data and compared with those in references. This is the fisrt time that these 

compounds are known in Parmotrema planatilobatum (Hale) Hale. 
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INTRODUCTION 

In Viet Nam, lichens are a group of lower 

plants which have poorly been studied. Lichens 

have a number of practical applications, 

including as sources of medicinal substances. 

Lichen substances suxh as depsides are of 

interest as natural antibiotics [1]. 

Parmotrema is a large genus of the family 

Parmeliaceae. Parmotrema planatilobatum 

(Hale) Hale has not been chemically and 

biologically studied. This paper describes the 

isolation and structural elucidation of seven 

compounds: four mononuclear phenolic 

compounds (1), (2), (3), (4); two depsides 

atranorin (5), lecanoric acid (6) and a 

dibenzofuran (+)-(12R)-usnic acid (7). 
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Figure 1. Parmotrema planatilobatum (Hale) Hale 

MATERIALS AND METHODS 

Plant material 

Parmotrema planatilobatum (Hale) Hale 

was collected on the barks of the Pinus 

dalatensis in Lam Dong province. The 

scientific name was identified by Mrs. Vo Thi 

Phi Giao, Department of Botany and 

Environmental Biology, HCMUS. A voucher 

specimen (No US-B023) was deposited in the 

herbarium of the Department of Organic 

Chemistry, Univeristy of Science, Vietnam 

National University – HCM City. 

General experimental procedures  

The 1H- and 13C-NMR were recorded on a 

Bruker Avance 500 (500 MHz for 1H-NMR 

and  125 MHz for 13C-NMR). HR-MS were 

recorded on a Bruker microOTOF Q-II. All 

instruments are available in the Center 

Analysis of the University of Science, National 

University - Ho Chi Minh City.  

Extraction and isolation 

The clean, air-dried and ground material 

(350 g) was extracted with methanol at room 

temperature and was concentrated under 

reduced pressure. While the methanolic extract 

was evaporated, the precipitate occurred and 

was filtered off. The precipitate after 

recrystallized (2 g) was applied on a silica gel 

column and eluted with a gradient solvent 

system of petroleum ether – ethyl acetate (9:1 

to 0:10) to yield 9 fractions (T1 – T9). Fraction 

T1 (200 mg) was rechromatographed, eluted 

with petroleum ether – ethyl acetate (98:2) to 

give compound (5) (70 mg). Fraction T2 (310 

mg) was rechromatographed, eluted with 

petroleum ether – ethyl acetate (98:2) to afford 

compound (4) (115 mg). Fraction T4 (155 mg) 

was rechromatographed, eluted with petroleum 

ether-ethyl acetate-acetic acid (80:20:0.1) to 

afford compound (1) (30 mg) and (2) (16 mg). 

Fraction T5 (200 mg) was chromatographed, 

eluted with petroleum ether-ethyl acetate-acetic 

acid (80:20:0.1 – 60:40:0.1) to afford 

compound (3) (30 mg). Fraction T6 (310 mg) 

was chromatographed, eluted with petroleum 

ether-ethyl acetate-acetic acid (80:20:0.1 – 

50:50:0.1) to afford compound (6) (22 mg). 
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The crude methanol extract was applied 

onto SPE cartridge of silica gel, eluted by 

petroleum ether to afford 3 fractions (E1-E3). 

Fraction E2 (1.5 g) was applied to column 

chromatography to give 4 subfractions (E2.1-

E2.4). Subfraction E2.4 was rechromato-

graphed, eluted with petroleum ether- 

chloroform (5:5) to give compound (7) (15 

mg).  

Methyl β-orsellinate (1) 

Pale-green prismatic rods (chloroform), 

mp. 140-141 0C. 1H-NMR (CDCl3):  11.99 

(1H, s, 2-OH), 6.21 (1H, s, H-5), 5.09 (1H, s, 

4-OH), 3.92 (3H, s, -OCH3), 2.46 (3H, s, 6-

CH3), 2.10 (3H, s, 3-CH3).
 13 C-NMR (CDCl3): 

172.57 (C=O), 163.17 (C-2), 158.02 (C-4), 

140.14 (C-6), 110.53 (C-5), 108.51 (C-3), 

105.31 (C-1), 51.76 (-OCH3), 24.02 (6-CH3), 

7.61 (3-CH3). HMBC: 2-OH (C-1, C-2, C-3), 

3-CH3 (C-2, C-3, C-4), 4-OH (C-3, C-4, C-5), 

H-5 (C-1, C-3, C-4), 6-CH3 (C-1, C-5, C-6). 

These spectroscopic data were suitable with the 

published data [7]. 

Methyl orsellinate (2) 

Yellow crystals (chloroform), mp. 143-144 
0C. 1H-NMR (CDCl3): 11.70 (1H, s, 2-OH), 

6.27 (1H, d, J =2.5 Hz, H-3), 6.22 (1H, d, J=2.5 

Hz, H-5), 5.28 (1H, s, 4-OH), 3.92 (3H, s, -

OCH3), 2.48 (3H, s, 6-CH3). 
13C-NMR 

(CDCl3): 172.09 (C=O), 165.35 (C-2), 160.25 

(C-4), 143.99 (C-6), 111.30 (C-5), 105.75 (C-

1), 101.30 (C-3), 51.83 (-OCH3), 24.20 (6-

CH3). HMBC: 2-OH (C-1, C-2, C-3), H-3 (C-2, 

C-3, C-4), 4-OH (C-3, C-4, C-5), H-5 (C-1, C-

3, C-5), 6-CH3 (C-1, C-5, C-6). These 

spectroscopic data were suitable with the 

published data [4]. 

Orsellinic acid (3) 

Colorless needles (acetone), mp. 196-197 
0C. 1H and 13C-NMR (DMSO-d6):  see Table 1. 

These spectroscopic data were suitable with the 

published data [4]. 

Methyl haematommate (4) 

Colourless needles (chloroform), mp. 141 
0C. The 1H and 13C-NMR (CDCl3): see Table 1. 

These spectroscopic data were suitable with the 

published data [5]. 

Atranorin (5) 

White needles (acetone), mp. 195 -197 0C. 
1H and 13C-NMR (CDCl3): see Table 1. 

Lecanoric acid (6) 

Colorless needle (acetone). 1H and 13C-

NMR (DMSO-d6): see Table 1. 

(+)-(12R)-Usnic acid (7) 

Yellow prisms (chloroform), mp. 204 0C, 

[α]D
25  +80o (c 0.001, EtOH). 1H-NMR 

(CDCl3): 5.95 (1H, s, H-4), 1.76 (3H, s, 12-

CH3 ), 2.66 (3H, s, 14-CH3 ), 2.12 (3H, s, 9-

CH3 ), 2.77 (3H, s, 17-CH3 ), 14.38 (1H, s ,8-

OH), 11.30 (1H, s, 10-OH). 13C-NMR (CDCl3): 

198.7 (C-1), 105.4 (C-2), 191.8 (C-3), 98.1 (C-

4), 179.9 (C-5), 159.2 (C-6), 101.9 (C-7), 166.5 

(C-8), 107.8 (C-9), 154.7 (C-10), 102.2 (C-11), 

59.7 (C-12), 31.8 (C-13), 201.8 (C-14), 28.0 

(C-15), 7.6 (C-16), 204.6 (C-17), 33.1 (C-18). 

These spectroscopic data were suitable with the 

published data [6]. 

RESULTS AND DISCUSSION 
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Compound (5) was a depside. In the 1H-

NMR spectrum, all ten resonances are singlets. 

It displayed a methoxyl group at δ 3.98 (s, -

OCOCH3), a formyl group at δ 10.36 (s, 3-

CH=O), three methyl groups [δ 2.69 (3H, s), 

2.54 (3H, s), 2.09 (3H, s)], two isolated 

aromatic methine protons        [δ 6.51 and 6.40 

(1H each, s, 5-H and 5’-H)]  and three chelated 

hydroxyl protons [δ 12.53, 12.47 and 11.91 

(1H each, s, 4-OH, 2-OH and 2’-OH)]. The 
13C-NMR spectrum displayed two carbonyl 

ester groups (δ 172.2 and 169.7), a carbon 

aldehyde group (δ 193.8), a methoxyl group (δ 

52.3). It also showed three methyl groups (δ 

25.5, 23.9 and 9.3 for 2’-Me, 5’-Me, 6’-Me). 

All these properties suggested the structure of 

compound (5) to be atranorin. Confirmation of 

all the proposed structure was achieved by 

using HSQC and HMBC spectra. These 

spectroscopic data were suitable with the 

published data [2]. 

Compound (6) was a depside. The 1H-

NMR spectrum exhibited signals for one 

chelated hydroxyl group (δ 10.31, 2-OH), one 

hydroxyl group (δ 10.00, 4-OH), two methyl 

groups [δ 2.34 and 2.37 (3H each, s, 6-CH3 and 

6’-CH3)], four aromatic methine proton (δ 

6.22, 6.21, 6.59, 6.57). The 13C-NMR spectrum 

displayed two carbonyl groups [δ 170.62 (C-7’) 

and 167.12 (C-7)], four oxygenated carbons [δ 

161.11 (C-4), 160.15 (C-2), 159.22 (C-2’), 

152.19 (C-4’)], four aromatic methine carbons 

[δ 100.47 (C-3), 109.86 (C-5), 107.36 (C-3’), 

114.62 (C-5’)], two aromatic methyl groups [δ 

21.33 (6-CH3), 21.08 (6’-CH3)]. Four last 

carbons were C-1 (δ 108.23), C-1’ (116.52), C-

6 (140.31) and C-6’ (139.62). Hence, the 

structure of (6) was lecanoric acid. These 

spectroscopic data were suitable with the 

published data [3] [4]. 

Table 1. The NMR data of (3), (4), (5) and (6) 

Position 

Compound (4) 

 (CDCl3) 

Compound (5)  

(CDCl3) 

Compound (3)  (DMSO-

d6) 

Compound (6)  (DMSO-

d6) 

δH δC δH δC δH, J (Hz) δC δH, J (Hz) δC 

1  103.9  102.9  104.8  108.2 

2  168.3  169.1  164.4  160.2 

3  108.5  108.6 6.17 d (2.5) 100.5 6.22 d (2.5) 100.5 

4  166.7  167.5  161.9  161.1 

5 6.29 s 112.1 6.40 s 112.8 6.11 d (2.5) 111.0 6.21 d (2.5) 109.9 

6  152.3  152.4  142.9  140.3 

7  172.0  169.7  173.2  167.1 

8 10.34 s 193.9 10.36 s 193.8     

9 2.53 s 25.2 2.69 s 25.5 2.39 s 23.5 2.34 s 21.3 

10 3.96 s 52.3       
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1’    110.3    116.5 

2’    162.9    159.2 

3’    116.8   6.59 d (2.5) 107.4 

4’    152.4    152.2 

5’   6.51 s 116.0   6.57 d  (2.5) 114.6 

6’    139.8    139.6 

7’    172.2    170.6 

8’   2.09 s 9.3     

9’   2.54 s 23.9   2.37 s 21.1 

10’   3.98 s 52.3     

4-OH 12.86 s  12.52 s    10.00 s  

2-OH 12.40 s  12.48 s  10.13 s  10.31 s  

2’-OH   11.91 s      

 

Compound (7) was isolated as yellow 

prisms. The 1H-NMR spectrum exhibited 

signals for two chelated hydroxyl groups [δ 

13.29 and 11.01 (1H each, s, 8-OH and 10-

OH)], two methoxyl groups [δ 2.68 and 2.66 

(3H each, s, 18-H and 15-H)], two methyl 

groups [δ 2.11 and 1.76 (3H each, s, 16-H and 

13-H)], and an aromatic methine proton at δ 

5.97 (s, 4-H). Comparison of these 

spectroscopic data with those of usnic acid [6] 

confirmed that the NMR data of usnic acid is in 

agreement with the present data. Furthemore, 

compound (7) was dextrorotatory [α]D
25 +80o 

(C 0.001, EtOH). The structure of compound 

(7) was therefore determined to be (+)-(12R)-

usnic acid. 

CONCLUSION 

From the lichen Parmotrema 

planatilobatum (Hale) Hale collected from Viet 

Nam, seven compounds were isolated 

sucessfully. To the best of our knowledge is the 

fisrt time these compounds are known in 

Parmotrema planatilobatum (Hale) Hale. 

Futher studies on this lichen are in progress. 
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MỘT VÀI H ỢP CHẤT PHENOL CỦA LOÀI ðỊA Y PARMOTREMA 

PLANATILOBATUM  (HALE) HALE (PARMELIACEAE) 

Dương Thúc Huy(1), Huỳnh Bùi Linh Chi (2), Hà Xuân Phong(1), 

Tôn Thất Quang(1), Nguyễn Kim Phi Phụng(1) 

 (1) Trường ðại học Khoa học tự nhiên, ðHQG-HCM 

 (2) Trường Cao ðẳng Sư phạm ðồng Nai 

TÓM TẮT: Parmotrema planatilobatum (Hale) Hale chưa ñược khảo sát về mặt hóa học và sinh 

học. Từ ñịa y này, bảy  hợp chất ñược cô lập, ñó là methyl β-orsellinat (1), methyl orsellinat (2), acid 

orsellinic (3), methyl haematommat (4), atranorin (5), acid lecanoric (6) và acid (+)-(12R)-usnic (7). 

Cấu trúc của các hợp chất này ñược xác ñịnh bằng các dữ liệu phổ và so sánh với các tài liệu tham 

khảo. Các hợp chất này ñược cô lập lần ñầu tiên trong ñịa y Parmotrema planatilobatum (Hale) Hale. 

Từ khóa: Parmeliaceae, Parmotrema planatilobatum, depsid. 
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