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Chemical constituents of Cladonia stellaris
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Abstract: Object To study the chemical constituents in lichen plant of Cladonia stellaris. Methods
C. stellaris was extracted with petroleum ether, separated and purified by column chromatography and
preparative TLC on silica gel. All the compounds were identified on the basis of spectral analysis. Results
Six compounds were obtained. Their structures were characterized as usnic acid ( I ), evinic acid (I ),

perlatolic acid (I ), olivetoric acid (I ), 2-hydroxyl-4-methoxyl-6-pentyl benzoic acid (V) and 2, 4-dihy-
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droxyl benzoic acid (VI), respectively. Conclusion Compounds I and N were isolated from C. stellaris

for the first time.

Key words : Cladonia stellaris (Opiz. ) Pouzar. et Vezda; evinic acid; olivetoric acid
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Cladonia stellaris (Opiz. ) Pouzar et Vezda is a
kind of important lichen plant. It has been used for
medicinal purposes in many countries over the ages
in the treatment of pulmonary tuberculosis and as

01~33 | Previous

antiviral and antimicrobial agents
phytochemical studies on C. stellaris revealed the
presence of several plant secondary metabolites,
e. g. usinic acid, atranoyin, perlatolic acid, 2-hy-
droxyl-4-methoxyl-6-pentayl benzoic acid, and 2,

sl In

4 dihydroxyl-pentayl benzoic acid and sc on
this paper, the isolation and the structural identifi-
cation of six compounds were reported, they are
usnic acid (I ), evinic acid ( I ), perlatolic acid
o), ( N ), 2-hydroxyl-4-

methoxyl-6-pentyl benzoic acid ( V) and 2, 4-dihy-

olivetoric acid

droxyl-6-pentyl benzoic acid ( V1), of which evinic
acid ( I ) and olivetoric acid (N ) were isolated
from this lichen plant for the first time.

1 Experiment

1.1 General; Melting points were determined on
a MP-]J3 micromelting point aparatus and uncor-
rected. HR-FAN-MS mass spectra were recorded
in an Autospec — 3000 instrument, NMR spectra
were recorded on a Bruker AM—400 Instrument.
1.2 Plant material; The plant material of C. ste-
llaris was collected in Qinling Mountain, Shaanxi
Province, China, in August 2001. A voucher spe-
cimen was deposited in the Herbarium of Depart-
ment of Biology, Shaanxi Normal University.

1.3 Extraction and isolation: The air-dried mate-

rials (5.0 kg) were powdered and extracted with
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petroleum ether (3X25 L). The petroleum ether
extract (100 g) was crystallized with CH,;COCH, to
give yellow needles. Yellow needles were purified
by crystallization method using CH;COCH; as sol-
(40 g). Half of the

mother liquor fraction (25 g) was subjected to col-

vent to give compound I

umn chromatography on silic gel (600 g) and elut-
ed with a gradient solvent system from petroleum
ether-EtOAc (10 : 1) to petroleum ether-EtOAc-
HCOOH (5 : 1 : 0.05) to give fractions I — IV,
respectively. Fraction I (1.5 g) was subjected to
preparative TLC (CHCI;-MeOH-HCCOH = 10 :
0.1 : 0.05) to give compound I (800mg), T (10
mg), and B (46 mg), orderly. Fraction I was
purified using EtOAc to give compound N (8
mg). Fraction N (220 mg) was subjected to
preparative TLC ether-EtOAc-
MeOH=5 : 2 : 0.1) to give compound V (100
mg) and VI (86 mg).

2 Identification

( petroleum

Compound 1 (usnic acid)®; C;HyO;» ye-
llow needles, mp 202 —204 C. [a]¥ = +472.1°
(c,0.32, CHCl;). HR-FAB-MS m/z: 345.083 1
[M+HJ*. EI-MS (70 eV) m/z: 344 [M]*, 260,
233, 217, 149, 83, 69, 55, 43. 'H-NMR (400
MHz, CDCl;) &;: 18.81 (1H, s, OH-3), 13.30
(1H, s, OH-7), 11.02 (1H, s, OH-9), 5.97
(1H, s, H-4), 2.67 (3H, s, COCH;-6), 2.65
(3H, s, COCH;-2), 2.10 (3H, s, CH;-8), 1.75
(3H, s, CH;-9b). *C-NMR (100 MHz) &. 198. 03
s (C-1), 105.21 s (C-2), 201.73 s (COCH;-2),
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27. 84 q (COCH;-2), 191.68 s (C-3), 98.30d (C-
4), 179.33 s (C-4a), 101.50 s (C-6), 200.28 s
(COCH;-6), 31.22 q (COCH;-6), 155.21 s (C-
6a), 163.86 s (C-7), 109.29 s (C-8), 7.54 ¢q
(CH;-8), 157. 48 s (C-9), 103.92 s (C-9a), 59.05
s (C-9b), 32.09 q (CH,-9b).

Compound I (evinic acid)!?; C;;H;0,, co-
lorless needles, mp 169—170 C. HR-FAB-MS m/
z: 332.091 2 [M+H]". EI-MS (70 eV) m/z: 332

(M]J*, 314 [M—H,O]*, 182, 168, 165, 150,
136, 122. 'H-NMR (400 MHz, CDCl;) &: 11.35
(1H, s, OH-2), 11.30 (1H, s, OH-2"), 6.74
(1H, d, J=2.4 Hz, H-5"), 6.63 (1H, d, J=2.4
Hz, H-3'), 6.39 (1H, d, J=2.4 Hz, H-3), 6. 36
(1H, d, J=2.4 Hz, H-5), 2.10 (2X3H, s, 2X
ArCH;). BC-NMR (100 MHz) spectral data are
seen in Table 1.

Compound 1 (perlatolic acid)™; CxH.,O;,

Table 1 "“C-NMR data for compounds I — VI

Atom I il N v Vi
C-1 108. 68 108. 94 104. 70 103. 22 103. 52
C-2 166. 05 166. 55 168. 01 166. 65 167. 05
C-3 98. 67 99. 02 101. 01 98. 84 100. 44
C-4 165. 44 165. 25 166. 03 164. 94 159. 98
C-5 109. 22 108. 68 113.24 111.12 113. 08
C-6 149. 65 149. 97 141.93 149. 58 149. 96
C-7 169. 59 169. 40 170. 00 175. 14 175. 22
C-1 110. 97 111. 44 111. 43
Cc-2 164. 83 164. 92 165. 56
C-3 103. 52 103. 63 103. 80
C-4' 154. 90 154. 96 154. 39
C-5' 116. 08 116.13 116. 14
C-6' 147. 91 148. 44 149. 06
C-7 174. 42 174.94 174. 80
Ry 20.12 37.21 32.01 52.09 208. 11 42. 66 36. 65 31. 95 36. 64 31.90
30. 87 22.56 31.59 23.75 22. 80 31. 40 22.48 31.41 22.46
13.98 14. 00 14.02 14.01
R: 20. 04 36. 50 31.91 36. 46 31.83 29. 66
29. 69 22.42 22.40 14. 02
13. 98
R; 56. 00 55. 40 55. 36

colorless needles, mp 118—120 C. HR-FAB-
MS m/z; 445.2155 [M4+H]*. EI-MS (70 V)
m/z. 426 [M—H,07]", 238, 224, 220, 206, 182,
164, 150, 135. 'H-NMR (400 MHz, CDCl;) 8.
11.37 (1H, s, OH-2), 11.30 (1H, s, OH-2"),
6.77 (1H, d, J=2.4 Hz, H-5), 6.65 (1H, d,
J=2.4 Hz, H-3'), 6.41 (1H, d, J=2. 4 Hz, H-
3), 6.38 (1H, d, J=2.4 Hz, H-5), 3.02, 2.98
(2X2H, t, J=8 Hz, 2XArCH,), 1.65 (4H, m,
2 X ArCH,CH;), 1.35 (8H, m, 2 X Ar (CH,),-
CH,CH,J, 0.91, 0.85 (2x3H, t, J=7.3 Hz, 2X
Ar(CH,),CH;). “C-NMR (100 MHz) spectral da-
ta are seen in Table 1.

Compound N (olivetoric acid)®?: CuH;,04,
white powder, mp 147—148 ‘C. HR-FAB-MS m/
z: 473.204 8 [M+H]". EI-MS (70 eV) m/z:
249, 224, 206, 192. 177, 169, 150, 135, 124,

121. 'H-NMR (400 MHz, CDCl;) 8. 11.29 (3H,
brs, 3xXOH), 7.09 (1H, s, H-5), 6.82 (2H, s,
H-3', H-5), 6.80 (1H, s, H-3), 4.08 (2H, s,
ArCH,CO), 2.73 (2H, t, J=17.8 Hz, ArCH,),
2.41 (4H, t, ArCH,CH,CH,CH,;Ar), 1.20 (4H,
m, 2X ArCH,COCH,CH,CH,CH,), 0.89 (3H, t,
J=7.0Hz, Ar(CH;),CH;), 0.85 (3H, t, J=7.0
Hz, ArCH,CO(CH,),CH;). “C-NMR (100 MHz)
spectral data are seen in Table 1.

Compound V (2-hydroxyl-4-methoxyl-6-pen-
tyl benzoic acid)®*,; C;H,;0,, colorless needles,
6.37 mp 102 — 104 'C. HR-FAB-MS m/z:
239.104 7 [M+H]". EI-MS (70 eV) m/z. 238
[M]*", 220 [M—H,0]", 192 [220—CO], 182,
164, 138, 135. 'H-NMR (400 MHz, CDCl,) &;
11.59 (1H, s, OH), 6.37, 6. 35 (2H, s, H-3, H-
5), 3.84 (3H, s, OCH;), 2.94 (2H, t, J=8 Hz,
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ArCH,), 1.62 (2H, m, ArCH,CH;), 1.35 (4H,
m, Ar(CH,),CH,CH,), 0.91 (3H, t, J=7.0 Hz,
Ar(CH,),CH,). BC-NMR (100 MHz) spectral da-
ta are seen in Table 1.

Compound VI (2, 4-dihydroxyl-6-pentyl ben-
zoic acid)®#, C;,H;(0,, white powder, mp 114 —
116 'C. HR-FAB-MS m/z: 225.115 2 [M+H]".
EI-MS (70 eV) m/2z:; 224 [M]", 206 [M —
H,0]", 178 [206 —CO]J, 168, 163, 150, 135,
122. 'H-NMR (400 MHz, CDCl;) &: 10. 30 (2H,
brs, 2 X OH), 6.21, 6.33 (2H, s, H-3, H-5),
2.92 (2H, t, J=8 Hz, ArCH;), 1.61 (2H, m,
ArCH,CH;), 1.35 (4H, m, Ar(CH.),CH,CH,),
0.88 (3H, t, J= 7.0 Hz, Ar (CH;),CH;) .
BC-NMR (100 MHz) spectral data are seen in
Table 1.
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