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ABSTRACT: Parmotrema planatilobatum (Hale) Hale is a lichehi@h has not been chemically
and biologically studied. From the lichen collected Viet Nam, seven compounds were isolated,
including methyp-orsellinate (1), methyl orsellinate (2), orseltirdcid (3), methyl haematommate (4),
atranorin (5), lecanoric acid (6) and (+)-(12R)-usracid (7). The structures of these compounds were
elucidated by spectroscopic data and compared thitse in references. This is the fisrt time thasth
compounds are known in Parmotrema planatilobatuml€iHHale.
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INTRODUCTION (Hale) Hale has not been chemically and

biologically studied. This paper describes the

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].

Parmotremais a large genus of the family

Parmeliaceae. Parmotrema planatilobatum

isolation and structural elucidation of seven

compounds: four mononuclear phenolic

compounds X), (2), (3), (4); two depsides
atranorin (5), lecanoric acid (6) and a

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

MATERIALS AND METHODS

Plant material

Parmotrema planatilobatun{Hale) Hale
was collected on the barks of thRinus
dalatensis in Lam Dong province. The
scientific name was identified by Mrs. Vo Thi
Phi  Giao,
Environmental Biology, HCMUS. A voucher

Department of Botany and
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 'H- and**C-NMR were recorded on a
Bruker Avance 500 (500 MHz fofH-NMR
and 125 MHz for'®*C-NMR). HR-MS were
recorded on a Bruker microOTOF Q-Il. 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 compoundg) (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 compoundX) (30 mg) and %) (16 mg).
Fraction T5 (200 mg) was chromatographed,
eluted with petroleum ether-ethyl acetate-acetic
acid (80:20:0.1 - 60:40:0.1)
compound 38) (30 mg). Fraction T6 (310 mg)

was chromatographed, eluted with petroleum

to afford

ether-ethyl acetate-acetic acid (80:20:0.1 -
50:50:0.1) to afford compoun@)((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).
graphed,

Subfraction E2.4 was rechromato-

eluted with petroleum ether-

chloroform (5:5) to give compoundr) (15
mg).
Methyl g-orsellinate (1)

Pale-green prismatic rods (chloroform),
mp. 140-141°C. 'H-NMR (CDCL): 11.99
(1H, s, 2-OH), 6.21 (1Hs, H-5), 5.09 (1Hs,
4-OH), 3.92 (3H,s, -OCH;), 2.46 (3H,s, 6-
CHa), 2.10 (3H,s, 3-CH). **C-NMR (CDCL):
172.57 (C=0), 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 (-OCH 24.02 (6-CH),
7.61 (3-CH). HMBC: 2-OH (C-1, C-2, C-3),
3-CH; (C-2, C-3, C-4), 4-OH (C-3, C-4, C-5),
H-5 (C-1, C-3, C-4), 6-CH(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
°C. 'H-NMR (CDCk): 11.70 (1H,s, 2-OH),
6.27 (1H,d, J =2.5 Hz, H-3), 6.22 (1H], J=2.5
Hz, H-5), 5.28 (1H,s, 4-OH), 3.92 (3Hs, -
OCHy), 2.48 (3H, s, 6-CHy) “C-NMR
(CDCly): 172.09 (C=0), 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 (-OGH 24.20 (6-
CHs). 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-CH (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
°C.'H and®®*C-NMR (DMSO«): see Table 1.
These spectroscopic data were suitable with the
published data [4].

Methyl haematommate (4)

Colourless needles (chloroform), mp. 141
°C. The'H and™C-NMR (CDC}): see Table 1.
These spectroscopic data were suitable with the
published data [5].

Atranorin (5)

White needles (acetone), mp. 195 -fa7
'H and**C-NMR (CDCL): see Table 1.

Lecanoric acid(6)

Colorless needle (acetoned and **C-
NMR (DMSO-dg): see Table 1.

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

Yellow prisms (chloroform), mp. 209C,
[0]o® +8CF (c 0.001, EtOH). 'H-NMR
(CDCL): 5.95 (1H,s, H-4), 1.76 (3H,s, 12-
CHs), 2.66 (3H,s, 14-CH; ), 2.12 (3H,s, 9-
CHs), 2.77 (3H,s, 17-CH;), 14.38 (1H,s 8-
OH), 11.30 (1H§s, 10-OH).*C-NMR (CDCE}):
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 thi-
NMR spectrum, all ten resonances are singlets.
It displayed a methoxyl group & 3.98 §, -
OCOH53), a formyl group atd 10.36 6, 3-
CH=0), three methyl group[2.69 (3H,9),
2.54 (3H, s), 2.09 (3H, 9)], two isolated
aromatic methine protons 6 ¢.51 and 6.40
(1H eachgs, 5-H and 5’-H)] and three chelated
hydroxyl protons ¢ 12.53, 12.47 and 11.91
(1H each,s, 4-OH, 2-OH and 2'-CH)]. The
C-NMR spectrum displayed two carbonyl
ester groups & 172.2 and 169.7), a carbon
aldehyde groupd193.8), a methoxyl group (
52.3). It also showed three methyl groups (
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. ThéH-
NMR spectrum exhibited signals for one
chelated hydroxyl groupd(10.31, 2-OH), one
hydroxyl group § 10.00, 4-®), two methyl
groups P 2.34 and 2.37 (3H each),6-CH; and
6'-CH3)], four aromatic methine protond (
6.22, 6.21, 6.59, 6.57). THEC-NMR spectrum
displayed two carbonyl groupé 170.62 (C-7)
and 167.12 (C-7)], four oxygenated carbods [
161.11 (C-4), 160.15 (C-2), 159.22 (C-2),
152.19 (C-4")], four aromatic methine carbons
[5 100.47 (C-3), 109.86 (C-5), 107.36 (C-3),
114.62 (C-5"], two aromatic methyl groupd [
21.33 (6-CH), 21.08 (6-CH)].
carbons were C-15(108.23), C-1' (116.52), C-
6 (140.31) and C-6' (139.62). Hence, the

structure of (6) was lecanoric acid. These

Four last

spectroscopic data were suitable with the
published data [3] [4].

Table 1.The NMR data of3), (4), (5) and(6)

Compound4) Compound5) Compound3) (DMSO- Compound6) (DMSO-
Position (CDCly) (CDCly) ds) ds)

dn d¢c S dc dn, J (Hz) ¢ 3y, J (H2) 3¢
1 103.9 102.9 104.8 108.2
2 168.3 169.1 164.4 160.2
3 108.5 108.6 6.1d (2.5) 100.5 6.22 (2.5) 100.5
4 166.7 167.5 161.9 161.1
5 6.29s 112.1 6.4G 112.8 6.1d (2.5) 111.0 6.24 (2.5) 109.9
6 152.3 152.4 142.9 140.3
7 172.0 169.7 173.2 167.1
8 10.34s 193.9 10.36 193.8
9 2.53s 25.2 2.6% 255 2.3% 235 2.348 21.3
10 3.96s 52.3
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T 110.3 1165
2 162.9 159.2
3 116.8 6.52 (2.5) 107.4
@ 152.4 152.2
5 6.51s | 116.0 650 (25) | 114.6
6 139.8 139.6
7 172.2 170.6
g 2.09s 9.3
o 2.54s 239 2.3% 211
10’ 3.98s 52.3

4-0H | 12.86s 12525 10.00s

2-OH | 12.40s 12.48s 10.13s 10.31s

2"-OH 11.91s

Compound (7) was isolated as yellow
prisms. The H-NMR spectrum exhibited
signals for two chelated hydroxyl groupd [
13.29 and 11.01 (1H each, 8-OH and 10-
OH)], two methoxyl groupsd 2.68 and 2.66
(3H each,s, 18-H and 15-H)], two methyl
groups $ 2.11 and 1.76 (3H each, 16-H and
13-H)], and an aromatic methine proton éat
597 6 4-H).

spectroscopic data with those of usnic acid [6]

Comparison of these

confirmed that the NMR data of usnic acid is in

agreement with the present data. Furthemore,

compound {) was dextrorotatorycf>> +8C°
(C 0.001, EtOH). The structure of compound
(7) was therefore determined to be (+)#)2

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.

Trang 9



Science & Technology Development, Vol 14, No.T6- 2011

MOT VAI H QP CHAT PHENOL CUA LOAI PIAY PARMOTREMA
PLANATILOBATUM (HALE) HALE (PARMELIACEAE)

Dwong Thic Huy®”, Huynh Bui Linh Chi ® Ha Xuan Phond?,
T6n That Quang®, Nguyén Kim Phi Phung®
(1) Truong Pai hoc Khoa lvc tw nhién,PHQG-HCM
(2) Treong Caobing Sr pham Bong Nai

TOM TAT: Parmotrema planatilobatum (Hale) Haleghduwoc khio sat ¥ mit héa tvc va sinh

hoc. Tir dia y nay, By hpp chit diroc cb bip, d6 1a methylg-orsellinat (1), methyl orsellinat (2), acid

orsellinic (3), methyl haematommat (4), atranor§),(acid lecanoric (6) va acid (+)-(12R)-usnic (7).

Cdu tric aia cac lp chit ndy dwoc xacdinh hing cac @ liéu phy va so sanhdi cac tai ligu tham

khio. Cac lvp chit nayduwec co bip lan dau tién trongdia y Parmotrema planatilobatum (Hale) Hale.

1.

(2].

(3].

[4].

Tar khéa: Parmeliaceae, Parmotrema planatilobatum, depsid.
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