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Abstract: A new linoleic acid derivative, was ilaed fran the lichen Sulcaria virens together with 12 known compounds .
The structure of the new compound was determined as 9, 10-O-isopropyl lidene - (12 Z)-en-octadecaoic acid (1) by spec-
troscopic andysis . Other 12 known compounds were (92, 12 Z)-octadecadienoic acid (2) , evernic acid (3) , (R)-
usnic acid (4) , vulpinic acid (5) , aranorin (6) , virensic acid (7) , abieslactone (8) , 3x-hydraxylanosta7, 24-dien-
26, 23 Rolide (9) , taraxerd (10) , taraxerone (11) , B, & -epidoxy -(2 E, 24R)-ergoda6, 22-dien3P-ol (12),

2, 2 -tetrahydrosqudene (13) .

Key words: Lichen; Sulcaria virens; Component; Linoleic acid derivative

Qulcaria virens (Tayl ) Bystr .ex Brodo & Hawnk-
v . belongs to the family Alectoriaceae of lichenized
Ascomyceta (Nash, 1996), is mainly distributed to the
Himelaya . It isakind of fruticose lichen and its thallus
Is bright yellow, corticolous, pendulous (Awashi,
1985) . Previous investigations of lichen in the genus
Sulcaria have reported the isdation of virendc aad, con-
virenac aad, vulpinic acid (Culberson & al .1981), ad

two depsidons (Hix e al .1999; Elix e al .2000) .We
have carried out a detailed chemicd invedtigation on this
lichen and isdated 13 compounds from its acetone extracts
including a new linolec aad derivative, 9, 10-O-isopro-
pyllidene - (12 Z) -en-octadecaoic acid (1) . This paper
reports the isolation and structural elucidation of the
new compound . In addition, the'H- and ™ C-NMR da
ta of 13 were asdgned for the first time .
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Results and Discussion
The 13 compounds from S.virens are mainly
classed to depsides, depsdones, dibenzofuran derivar
tives and triterpenes, which are aundant in lichen
(Fig.1) .Compounds 2, 5 and 12 are a <o often found
in fungi .
Compound 1 was dbtained as colorless ail with a
molecular formula Cs Hss Q. . Its "H-NMR (Table 1)
shoved one methyl atd, 0.89 (3H, t, J=7.0Hz, H
- 18), three methylenes atdy 1.63 (2H, m, H-3),
04 2.03 (2H, m, H-14),46, 2.35 (2H, t, J=7.2
Hz, H-2), adouble bond atds 5.43 (1H, dt, J=
10.6, 7.7 Hz, H -12), 5.52 (1H, dt, J=10.6,
7.2Hz, H-13) and two methyls atd, 1.38 (6H, s),

I
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which is characteristic of the unsaturated faity acid de-
rivatives . A quaternary carbon atdc 107.9 (s, C-19)
and the methyls protons atdy 1.38 (6H, s) showed
important correlations in HMBC spectrum (Fig . 2),
characterigtic of the isopropyllidene moiety . The ** C-
NMR (Table1) of compound 1 showed total 21 carbons
signals, three of which located at the isopropyllidene
moiety, and eighteen of which located at the long chain
unsaturated fatty acid skeleton . In HMBC spectrum of
1, gopearance of key correlations between 6,4 2.03
(2H, m, H-14) andd. 31.5 (t, C-16), 0. 0.89
(3H, t, J=7.0Hz, H-18) andd. 31.5 (t, C-
16), but no correlations between olefinic proton &+
5.52 (1H, dt, J=10.6, 7.2 Hz, H-13) andd. 31.5

iH {iH

H 0 LOHh CMOH

COCH (w0 H

OH COMCH;

CHO

i

B H=10MH; 10 H:H,‘H—HH
9 R=0H 11 H=0
5 14 13
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h..-"‘ o - = "’,r-u' I
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Fig .1 Structures of compounds 1 -13
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HioC

Fig .2 The key HMBC correlations of compound 1

Tablel 'H- and ®G-NMR datafor 1 in CDO,

NO du dc
1 179.1 ()
2 2.35 (t, 7.2) 33.9 (1)
3 1.63 (m) 24.6 (1)
4 1.25-1.36° 29.0 (t)°
5 1.25-1.36% 29.1 (t)°
6 1.25-1.36% 29.2 (1)°
7 1.25-1.36% 26.1 (1)
8 1.51 (m) 33.0 (1)
9 3.65 (m) 80.6 (d)
10 3.65 (m) 80.4 (d)
11 2.33 (t, 7.7) 30.6 (t)
12 5.43 (dt, 10.6, 7.7) 124.2 (d)
13 5.52 (dt, 10.6, 7.2) 132.5 (d)
14 2.03 (m) 27.4 (1)
15 1.25-1.362 29.5 (t)P
16 1.25-1.36° 31.5 (1)
17 1.25-1.36% 22.6 (1)
18 0.89 (t, 7.0) 14.0 (q)
19 107.9 (s)
20 1.38 (s) 27.2 (q)°
21 1.38 (s) 27.3 (q)°

2 Overlapped sigmals . P ¢ Assgnments maybe interchanged .

(t, C-16),064 2.03 (2H, m, H-14) andd. 22.6
(t, C-17) suggested the double bond located at C - 12
and C - 13 . The correlations betweend » 2.33 (2H, t,
J=7.7Hz, H-11) andd. 80.6 (d, C-9), 80.4
(d, C-10), 124.2 (d, C-12), 132.5 (d, C-13),
04 3.65 (1H, m, H-10) and olefinic carbon at dc
124.2 (d, C-12) indicated the isopropyllidene locat-
edat C-9 and C- 10 . The Z configuration for the
double bond was suggesied by its coupling constant ( J
=10.6 Hz) . Thus, the structure of 1 was €l ucidated
as 9, 10-O-isopropyllidene-( 12 Z )-en -octadecenic
acid . Compound 1 seems to be a work-up product of
compound 2, but when we carried out a reaction of
compound 2 and acetone, compound 1 was failed to be
detected . In our research, compound 2 was often found
in higher fungi , while iopropyllidene derivatives of fat-
ty acids were not isolated as before .

Experimental

General CC: Coumn chromatography . TLC: Visudiza-
tion by heatling slicagd plates sprayed with 10% H, SO, in
EtOH . Silica gd (200 - 300 mesh, Qingdao Maine Chemica
Inc, P.R .China) and Sephadex LH-20 ( Amersham Bioscienc-
es, Swveden) were usaed for column chromatography . Pre-coated
slica gd G254 plates (Qingdao Marine Chemical Inc, P. R.
China) . Optica rotation: Horiba SEPA-300 spectropolarimeter .
'H- and ** C-NMR spectra: Bruker AV-400 and DRX-500 spec-
trometers, & in ppm, Jin Hz.MS: VG Autogpec-3000 spec-
trometer, m/z (rd .int ) .

Lichen Material The fresh lichen thallus were callected
fran Lagjun Mountains at an dtitude of 3 700 m o Lijiang Coun-
ty, Yunnan Province, China, on bark of Rhododendron sp . in
June 2005 and identified by Wang Li-Song . A voucher specimen
(Wang 05- 24631) was depodted at the Herbarium of Kunming
Institute of Botany, Chinese Academy of Sciences .

Extraction and Isolation The dried lichen thalus (180
g was extracted twice with acetone, then extracted once with
methanol a room temperature . The combined extracts were con-
centrated to dryness under reduced pressure to give a residue (28
g) which was applied on a silica ge column with a gradient du-
tion of petroleum ether and acetone (100 0, 98 2, 95 5, DO
10, 80 20, 50 50, O 100), subsequently seven fractions (A-
G) obtained . Fraction A was further subjected to column chram-
atoggohy over dlica g (pure petroleum ether) and Sephadex
LH-20 (CHCIl;/MeOH, 1/1) to afford canpound 13 (9.2 mg) .
Fraction B was rechromatographed on Sephadex LH-20 (CHCl5/ /
MeOH , 1/1}) to give two subfractions, which were recrystallized
to aford pure compounds 8 (6.2mg) and 11 (3.1 mg) . Recrys-
tdlization of fraction C and fraction F gave a large amount of
compounds 5 (7500 mg) and 7 (5 400 ng) , respectively . The
rest of fraction C was further purified with Sephadex LH-20
(CHCI3/MeOH, 1/1) to dford compounds 9 (1.0 mg) and 10
(0.8 mg) . From the reg o fraction F, canpounds 2 (17.2 mg)
and 3 (7.6 mg) were obtained with repeated chromatography
(CHCI13/MeOH, 125/1 - 60/1) on dlica gd coumn . The crystals
fran fraction D were rechromatographed on Sephadex LH-20
(CHCI13/MeOH, 1/1) to yiedd canpounds 4 (35.5 ng) and 6


bianji
文本框
1



bianji
文本框
1



bianji
文本框
1



bianji
文本框
2



bianji
文本框
2



bianji
文本框
2



bianji
文本框
1



bianji
文本框
1



bianji
文本框
Experimental



bianji
文本框
General



bianji
文本框
Lichen Material



bianji
文本框
Extraction and Isolation



bianji
文本框
m/z



bianji
文本框
(CHCl3/MeOH, 1/1)




bianji
文本框
(CHCl3/MeOH, 1/1)




bianji
文本框
(CHCl3/MeOH, 1/1)




bianji
文本框
(CHCl3/MeOH, 125/1 - 60/1)




bianji
文本框
(CHCl3/




bianji
文本框
1/1




bianji
文本框
13



bianji
文本框
11



bianji
文本框
8


bianji
文本框
5


bianji
文本框
7


bianji
文本框
10



bianji
文本框
9


bianji
文本框
2


bianji
文本框
3



bianji
文本框
4


bianji
文本框
6



5 ZHOU Zhong-Yu et a .:

Chemical Investigation of Sulcaria vrens (Al ectori aceae)

589

(0.6mg) .The fraction E was purified by repeated dlica gd col-
umn ( petroleum ether/acetone , 200/1 - 100/1) to give cam-
pounds 1 (6.4mg) and 12 (9.1 mg) .

9, 10-O-isopropyllidene - (12 Z') - en - octadecaoic acid
(1), G HgO,, colorless oil; EI-MS m/z (%) : 354 [M]”
(25), 339 (65), 27 (35), 243 (100), 225 (83), 207 (13),
185 (98), 167 (50), 149 (30), 139 (37), 121 (52), %
(27); *H- and *C-NMR, Teble 1.

Evernic acid (3), G;Hi O ; white pomer; FAB-MS
(neg ) m/z" 331 [M-H] ~ ; ®C-NMR data (CDs:COCD; ): & ¢
173.7 (s), 170.3 (s), 166.7 (s), 165.8 (s), 165.5 (s),
144.7 (s), 144.3 (s), 117.3 (d), 112.1 (d), 111.3 (s),
109.5 (d), 105.6 (S), 9.7 (d), 55.9 (q), 24.3 (q), 23.9
(q) ; *H- and ® CG-NMR data: same asthe data reported in Narui
et al . (1998) .

(R) -Usnic acid (4) , CsHis O , ydlow needes (CHCL:/ /
MeOH); [a]s = + 449 (c=0.185, CHO,); EI-MS m/z’
(%): 344 [M]" (45), 260 (55), 233 (100), 217 (25),
189 (3), 161 (4); The data of gptica rotation are the sane as
reported in Huneck ¢ al . (1976); MS data are similar to the
data reported in Huneck et al . (1968) .

Vulpinic acid (5), Cg Hy G5, ydlow plates (petroleum
ether/acetone) ; EI-MS m/z' (%): 322 [M]* (20), 290
(80), 261 (10), 234 (16), 178 (15), 145 (100) , 117 (24),
89 (34), 77 (6), 63 (5); ® C-NMR data (CD;COCDs) : d¢
172.7 (s), 166.4 (s), 161.6 (s), 155.0 (s), 133.4 (s),
130.9 (d, 2x C), 130.1 (s), 129.16 (d, 2x C), 129.13
(d), 128.9 (d), 128.7 (d, 2x C), 128.3 (d, 2x C),
117.0 (s), 104.7 (s), 55.0 (q) ; 'H-NMR data: same as the
data reported in Duncan et a . (2003) ; ®C-NMR data: same as
the data reported in K nig et a . (1999) .

Atranorin (6) , Go HisO;, colorless needes; EI-MS m/z
(%): 374 [M]" (1), 196 (52), 179 (13), 164 (100), 150
(7), 136 (94), 121 (4), 107 (11), 79 (9), 67 (4), 53
(3); MS daa ae the same as reported in Huneck et al .
(1968) .

Virensic acid (7) , CgH,,O;, white poer ; EI-MS m/z
(%): 358 [M]" (50), 340 (30), 314 (100), 299 (15),
285 (20) , 272 (36), 258 (70), 243 (40), 230 (50), 190
(8), 179 (44) ; “ C-NVIR data (CD;COCD;) : 8¢ 194.3 (s),
174.0 (s), 166.1 (s), 165.6 (s), 161.6 (s), 160.1 (s),
154.4 (s), 147.4 (s), 143.1 (s), 130.9 (s), 118.1 (d),
116.9 (s), 113.6 (s), 111.8 (s), 110.9 (s), 2.0 (q),
15.5 (q), 9.2 (q) ; The data of * H- and ©* G-NMR are similar
to those data reported in Elix et al . (2000) .

Abieslactone (8), Ciu He O;, coorless needles; EI-MS
mlz (%): 468 [M]" (5), 453 (14), 421 (95), 393 (3),

351 (3), 325 (4), 314 (30), 299 (22), 227 (30), 213
(), 201 (), 187 (), 175 (77), 159 (62), 147 (71),
135 (100) ; “*C-NMR data (CDCl;): & 30.0 (t), 23.0 (t),
85.9 (d), 37.6 (s), 42.8 (d), 2.8 (t), 121.6 (d), 149.8
(s), 48.5 (d), 35.7 (s), 20.3 (t), 35.3 (t), 43.7 (s),
52.8 (s), 33.2 (t), 28.6 (t), 53.9 (d), 23.8 (q), 24.5
(q), 33.4 (d), 18.3 (qg), 40.4 (t), 79.0 (d), 149.8 (d),
129.4 (s), 174.5 (s), 10.7 (q), 23.8 (1), 28.7 (q), 30.9
(q), 56.8 (q); ‘H- and ®C-NMR data: same as the data re-
ported in Tkachev et al . (1992) .

3a -Hydroxy-93 -lanosta-7 , 24-dien-26 , 23 R-olide (9) ,
GoHis @, oolorless needes; EI-MS m/z (%) : 454 [M]*
(6), 439 (13), 421 (100), 403 (3), 314 (20), 299 (21),
281 (14), 272 (12) , 227 (20) , 213 (), 201 (15) ; MSand
'H-NMR data: same as the daa reported in Tanaka & al .
(1991) .

Taraxerol (10) , Cy, Hy, O, cdarless neadles; EI-MS m/z’
(%): 426 [M]" (7), 411 (7), 393 (2), 302 (36), 287
(40), 269 (23), 257 (14), 245 (8), 231 (11), 218 (28),
204 (100), 189 (38), 135 (52); MS daa are simlar to the
data reported in Budzkienicz et a . (1963) . *H-NMR daa:
same &s the data reported in Corbett et a . (1972) .

Taraxerone (11) , G,H,O, colorless neadles; EI-MS m/ /
zZ(%): 424 [M] " (13), 409 (10), 300 (70), 285 (59),
272 (15) , 257 (15), 243 (14), 231 (10), 217 (21), 204
(100) , 189 (40), 133 (73) ; *C-NMR data (CDCls) : 8¢ 38.4
(t), 34.2 (t), 217.5 (s), 47.5 (s), 55.8 (d), 20.0 (1),
35.1(t), 38.9 (s), 48.7 (d), 37.6 (s), 17.5 (t), 35.8
(t), 37.7 (s), 157.6 (s), 117.2 (d), 36.7 (t), 37.7 (s),
48.8 (d), 40.7 (t), 28.8 (s), 33.6 (t), 33.1 (t), 26.1
(), 21.5 (q), 14.8 (9), 29.9 (q), 25.6 (q) , 29.8 (Qq),
33.4 (q), 21.4 (q) ; *C-NMR daa: same asthe data reported
in Sakurai ¢ al . (1987) .

5a , 8a -Epidioxy- (22 E , 24 R )-ergosta-6 , 22-dien-33 -
ol (12), Cx H, Oy, white needles; EI-MS m/z (%) : 428
[M] " (1), 410 (3), 396 (8), 376 (5), 363 (2), 337 (2),
301 (3), 285 (5), 267 (10), 251 (20), 161 (32), 145
(15), 81 (39), 69 (100), 55 (52); ‘H- and *C-NMR data:
same & the data reported in R secke et al . (2000) .

2,2" -Tetrahydrosqualene (13), Cy Hs, colorless ail;
EI-MS m/z (%) : 414 [M]* (8), 399 (1), 3290 (4), 301
(15), 275 (6), 259 (3), 233 (5), 193 (15), 83 (100) ; * H-
NMR data (CDCl;): 8, 0.87 (12H, d, J=6.8Hz, H-1, 1',
13, 13 ), 1.51 (2H, m, H-2, 2), 1.14 (4H, q, J=7.0
Hz, H-3,3), 1.37(4H, m, H-4, 4), 1.93 (4H, t, J=
7.6Hz, H-5, 5), 510 (2H, t, J=7.0Hz, H-7, 7)),
2.09 (4H, q, J=7.2Hz, H-8, 8), 2.00 (4H, m, H-9,
9),5.15 (2H, br.s, H-11, 1), 1.60 (6H, s, H - 14,
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14 o 15, 15 ), 1.58 (6H, s, H-15, 15 or 14, 14); ®C
NMR data (ODCls ) : 8¢ 22.7 (g, C-1, 1, 13, 13), 27.9
(d, C-2, 2), 38.6(t, C-3, 3),25.7 (t, C-4, 4),
39.9 (t, C-5,5 orC-9, 9), 135.0 (s, C-6, 68 o C-10,
10 ), 124.0 (d, C-7, 7 ), 26.6 (t, C-8, 8), 39.8 (t, C
9,9 o C-5,5), 135.3 (s, C-10, 10 o C-6, 6),
124.3 (d, C-11, 11 ), 28.3 (t, C-12, 12), 16.0 (q, C-
14, 14 orC-15, 15 ), 15.9 (q, C-15, 15 orC-14, 14 ) .
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