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TLC, HPLC #1770 siaifl, ARSI s S S e s tb e st . s8R Whrsss) i Mea, 7
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19-oic acid (4) . 15-hydroxypinusolidic acid (5), 8 (17), 13-ent-labdadien-15—16-lactone-19-oic acid (6) . cupressufla-
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ABSTRACT; AIM
METHODS The 95% ethanol extract from the twigs and leaves of Calocedrus rupesiris was isolated and purified

To study the chemical constituents from the twigs and leaves of Calocedrus rupestris.

by silica, TLC and HPLC, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. RESULTS Eleven compounds were isolated and identified as pinusolidic acid (1),
isocupressic acid (2), isoagatholal (3), 16-hydroxy-8 (17), 13-labdadien-15, 16-o0lid-19-oic acid (4), 15-
hydroxypinusolidic acid (5), 8 (17), 13-ent-labdadien-15—16-lactone-19-oic acid (6) , cupressuflavone (7),
amentoflavone (8), sequoiavone (9), taiwaniaflavone (10) , hinokiflavone (11). CONCLUSION All the com-
pounds are isolated from this plant for the first time.
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PN B R EER (100~200 H, 7 &% T
J7); MCI gel ( HA =ZE4b%/0H]); & PCR-
ODS (50 mmx 250 mm, 15 pm, HZABHEAF),
N [ ke, FER KRB (hE) ARA
Al OBE, A, CFROTR, #5. BEE (O
Mral, PEBefk TR A BRAR ) .

AR RAE T T VIR R, &) VY
ST BT XA 5% 51 4858 R AR B AR 5 R 2R Cal-
ocedrus rupestris IR,
2 REENE

AR 10 kg, FITJEMEE, A 95%
CBESO L, 7EEIR FiRYE 24 h, ik, JEAFEL
IR ERE 2 R, AT 3 R, B RDSCA RIS
FIRHE 950 g, HL 900 ¢ BHEH/KAEUG, HKIKH
AUk . LR CFRAEE 3 WK, FRFERERI N 2 L,
MISA RS, 355 2 A MERT AL 168 ¢ LR
fis A7 284 g5

BUA BRSO 160 g, HARERZNE, DA
MEE-ZFRZTE (1:0~1: 1) BSEEUEME, AR4E
TLC Rl &5 R ik 17 59, 15 6 44 A-F, E 45
K MCLAEJEMralifh, I 70% ~ 100% A5 5 P,
AR 4 AL E1-4, AL E1 (0 ~ 40 min,
50% ~ 70% & s, < WE-K). E3 (0 ~ 40 min,
70% ~75% LW, CWE-/K) 53514 HPLC il & 151k
W4 (5.4mg). 5 (9.5mg). 6 (12.3 mg) ., 1
(12.3mg) ., 2 (6.7mg). 3 (8.8 mg),

TR L BEFRA 260 g, AR ENFE, LU
SO7-PEE (100 : 1~1: 1) BEEVES, MR TLC
K gs Rk f 5 59, 136 A414) Fr. 1-6, Fr. 6 205
AN (B05-HEE9 : 1) 5 HPLC (0~40 min,
45% ~65% LN, CME-K) stk T (6.3
mg)., 8 (5.8 mg). 9 (8.4 mg)., 10 (2.7 mg)
11 (2.9 mg),
3 GHETE

k&Y 1. A AK, i HR-ESI-MS m/z.
331.2 [M-H]", 4T3 CypyH, 0,,'H-NMR (500
MHz, CDCl,) &: 7.18 (1H, s, H-14), 4.88 (1H,
brs, H-17a), 4.79 (2H, s, H-15a and 15b), 4. 60
(1H, br s, H-17b), 1.24 (3H, s, H-18), 0.60
(3H, s, H-20);" C-NMR (125 MHz, CDCl,) §:
38.9 (C-1), 19.7 (C-2), 38.4 (C-3), 44.0 (C-
4),56.0 (C-5), 25.8 (C-6), 37.7 (C-7), 147.2
(C-8), 55.4 (C-9), 40.3 (C-10), 21.6 (C-11),
28.8 (C-12), 144.4 (C-13), 134.2 (C-14), 70.2
2132

(C-15), 174.6 (C-16), 106.6 (C-17), 28.8 (C-
18), 183.6 (C-19), 12.6 (C-20), VA F%k#8 53
wk [7] —3, SR pinusolidic acid,

& 2. AEH K, B HR-ESI-MS m/z:
343.2 [M+Na]", 433 Cy,H,;,0;,' H-NMR (500
MHz, CDCl,) &: 5.36 (1H, t, J=7.0 Hz, H-14),
4.85 (1H, brs, H-17a), 4.52 (1H, brs, H-17b),
4.14 (2H, d, J=5.5 Hz, H-15), 1.66 (3H, s, H-
16), 1.22 (3H, s, H-20), 0.59 (3H, s, H-18);
BC-NMR (125 MHz, CDCL,) &: 39.2 (C-1), 20.0
(C-2), 38.1 (C-3), 44.2 (C-4), 56.3 (C-5),
26.2 (C-6), 38.5 (C-7), 148.1 (C-8), 55.6 (C-
9), 40.5 (C-10), 22.0 (C-11), 38.8 (C-12),
140.4 (C-13), 122.9 (C-14), 59.3 (C-15), 16.4
(C-16), 106.5 (C-17), 29.1 (C-18), 182.8 (C-
19), 12.9 (C-20), DA b-%dE5Cmk [8] —%,
B RE N isocupressic acid

&% 3. HEH K, B HR-ESI-MS m/z:
303.3 [M-H], ¥ C,yH,, 0,,'H-NMR (500
MHz, CDCl,) &8: 5.37 (1H, t, J=5.5 Hz, H-14),
4.89 (1H, s, H-17a), 4.56 (1H, s, H-17b) , 4.13
(2H, d, J=7.0 Hz, H-15), 1.63 (3H, s, H-16),
1.02 (3H, s, H-18), 0.56 (3H, s, H-20);"C-
NMR (125 MHz, CDCl,) &: 38.4 (C-1), 19.2 (C-
2), 38.4 (C-3), 48.6 (C-4), 54.8 (C-5), 21.9
(C-6), 34.3 (C-7), 147.3 (C-8), 56.0 (C-9),
40.0 (C-10), 24.0 (C-11), 38.3 (C-12), 139.7
(C-13), 123.3 (C-14), 59.1 (C-15), 16.3 (C-
16), 107.3 (C-17), 24.3 (C-18), 206.0 (C-19),
13.5 (C-20) . WA B8l 530k [9] —%, #%
%E M isoagatholal ,

&Y 4. A E KR, B HR-ESI-MS m/z:
347.1 [M-H]", 4+ 72 C,yHy O, "H-NMR (500
MHz, CDCl,) &: 5.99 (1H, s, H-16), 5.84 (1H,
s, H-14), 4.88 (1H, s, H-17a), 4.50 (1H, s, H-
17b), 1.23 (1H, s, H-18), 0.61 (1H, s, H-
20) ;" C-NMR (125 MHz, CDCl;) 6: 39.2 (C-1),
19.9 (C-2), 37.9 (C-3), 44.2 (C-4), 56.2 (C-
5),26.1 (C-6), 38.6 (C-7), 147.3 (C-8), 55.7
(C-9), 40.6 (C-10), 21.1 (C-11), 26.9 (C-12),
171.0 (C-13), 116.9 (C-14), 171.0 (C-15), 99.6
(C-16), 106.8 (C-17), 29.1 (C-18), 183.4 (C-
19), 12.8 (C-20), PhE#dm53cHk [10] —2,
WS SE A 16-hydroxy-8 (17), 13-labdadien-15, 16-
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olid-19-oic acid

& 5. AEH K, B HR-ESI-MS m/z:
347.2 [M-H]", 4>+ 3 C, Hy O5,"H-NMR (500
MHz, CDCl,) &: 6.85 (1H, brs, H-14), 6.11
(1H, brs, H-15), 4.88 (1H, brs H-17a), 4.56
(1H, brs, H-17b), 1.24 (3H, s, H-18), 0.60
(3H, s, H-20);" C-NMR (125 MHz, CDCl,) &:
39.2 (C-1), 19.9 (C-2), 37.9 (C-3), 44.2 (C-
4),56.2 (C-5), 26.1 (C-6), 38.6 (C-7), 147.4
(C-8), 55.7 (C-9), 40.5 (C-10), 21.8 (C-11),
24.5 (C-12), 138.4 (C-13), 143.5 (C-14), 97.0
(C-15), 172.1 (C-16), 106.8 (C-17), 29.0 (C-
18), 183.5 (C-19), 12.8 (C-20), VI F¥¥E 5 X
Bk [10] — 3, ik % % 4 15-hydroxypinusolidic
acid,

a6, Euh, H HR-ESI-MS m/z; 333.2
[M+H]*, 4rF3 C, H,0,,"H-NMR (500 MHz,
CDCL,) &: 7.12 (1H, d, J=1.5 Hz, H-14), 4.89
(1H, br s H-17a), 4.77 (2H, d, J=2.0 Hz, H-
15), 4.59 (1H, brs, H-17b), 1.24 (3H, s, H-
18), 0.60 (3H, s, H-20);" C-NMR (125 MHz,
CDCLy) 8: 39.2 (C-1), 19.9 (C-2), 38.0 (C-3),
44.3 (C-4), 56.3 (C-5), 26.1 (C-6), 38.7 (C-
7), 147.5 (C-8), 55.8 (C-9), 40.6 (C-10), 21.9
(C-11), 24.7 (C-12), 134.9 (C-13), 144.1 (C-
14), 70.3 (C-15), 174.5 (C-16), 106.9 (C-17),
29.1 (C-18), 183.9 (C-19), 12.9 (C-20), VI |
BnSocmk [11] —2, BEEN8 (17), 13-
ent-labdadien-15—16-lactone-19-oic acid,

&Y 7; WA KK, B HR-ESI-MS m/z:
537.5 [M-H]", 4+ ¥ C, H0,, H-NMR (500
MHz, DMSO) &: 13.16 (2H, s, 5, 5"-OH) , 10. 34
(2H, s, 4, 4"-OH), 7.47 (4H, d, J=8.5 Hz, H-
2',6', 2", 6"), 6.78 (2H, s, H-6, 6"), 6.73
(4H, d, J=8.0 Hz, H-3', 5", 3", 5"), 6.43 (2H,
s, H-3, 3");”C-NMR (125 MHz, DMSO) §. 163.5
(C-2, 2"y, 102.6 (C-3 3"), 182.1 (C-4, 4"),
161.1 (C-5, 5"), 98.9 (C-6, 6"), 162.7 (C-7,
7"), 98.9 (C-8, 8"), 154.8 (C-9, 9"), 103.6 (C-
10, 10"), 121.3 (C-1", 1), 127.9 (C-2", 6", 2",
6"), 115.8 (C-3, 5", 3", 5"), 161.1 (C-4, 4"),
P EEds 5 5cik [12] —3, 85N cupressu-
flavone

L& 8. WA K K, H HR-ESI-MS m/z:

537.5 [M-H]", 4+ ¥ C, H0,, H-NMR (500
MHz, DMSO) &: 13.10 (1H, brs, 5"-OH), 12.93
(1H, brs, 5-OH), 8.00 (1H, d, J=2.0 Hz, H-
2'y,7.96 (1H, dd, J=2.0, 8.5 Hz, H-6'), 7.55
(2H, d, J=8.5 Hz, H-2", 6"), 7.11 (1H, d, J=
8.5 Hz, H-5"), 6.78 (1H, s, H-3), 6.73 (1H, s,
H-3"), 6.70 (2H, d, J=9.0 Hz, H-3", 5"), 6.44
(1H, d, J=2.0 Hz, H-8), 6.36 (1H, s, H-6"),
6.18 (1H, d, J=2.0 Hz, H-6);" C-NMR (125
MHz, DMSO) 8. 164.3 (C-2), 102.8 (C-3),
182.0 (C-4), 161.2 (C-5), 99.1 (C-6), 163.9
(C-7), 94.3 (C-8), 157.6 (C-9), 103.9 (C-10),
127.9 (C-1'), 116.3 (C-2'), 120.9 (C-3"), 160.3
(C-4"), 121.7 (C-5"), 131.6 (C-6"), 164.2 (C-
2"y, 102.7 (C-3"), 182.3 (C-4"), 160.8 (C-5"),
99.2 (C-6"), 161.6 (C-7"), 103.6 (C-8"), 154.8
(C-9"), 103.9 (C-10"), 120.7 (C-1"), 128.4 (C-
2", 6"), 116.0 (C-3", 5"), 161.2 (C-4"), VI I
FmSscmk [13] —F, BUERE N amentoflavone
&Y 9. WAk K, o1 HR-ESI-MS m/z:
551.4 [M-H]", 4+ ¥ C, HyO,, ' H-NMR (500
MHz, DMSO) &: 13.10 (1H, s, 5"-OH), 12.96
(1H, s, 5-OH), 10.30 (1H, s, 4’-OH), 8.05
(1H, m, H-2"), 8.02 (1H, m, H-6"), 7.56 (2H,
d, J=8.5 Hz, H-2", 6"), 7.12 (1H, d, J=8.5
Hz, H-5'), 6.90 (1H, s, H-2), 6.78 (1H, s, H-
3"), 6.74 (1H, s, H-8), 6.70 (2H, d, J=8.5 Hz,
H-3",5"), 6.37 (1H, s, H-6"), 6.34 (1H, d,
J=1.0 Hz, H-6), 3.81 (3H, s, 7-OCH,);" C-
NMR (125 MHz, DMSO) &: 164.2 (C-2), 103.1
(C-3), 181.9 (C-4), 161.0 (C-5), 98.1 (C-6),
165.2 (C-7), 92.7 (C-8), 157.4 (C-9), 104.7
(C-10), 120.6 (C-1"), 131.5 (C-2"), 120.4 (C-
3'), 160.2 (C-4"), 116.5 (C-5"), 127.9 (C-6"),
163.7 (C-2"), 102.6 (C-3"), 182.1 (C-4"), 160. 6
(C-5"), 98.9 (C-6"), 162.2 (C-7"), 104.3 (C-
8"), 154.6 (C-9"), 103.5 (C-10"), 121.5 (C-
1), 128.2 (C-2", 6"), 115.8 (C-3", 5"), 161.2
(C-4"), 56.1 (7-OCH;), LA F%¥4E 5 3CHk [ 14]

—&, BCEEE N sequoiavone
&M 10, % @8 K, | HR-ESI-MS m/z.
537.1 [M-H]", & F = C, Hy 0,.,'H-NMR
(500 MHz, DMSO) &: 7.91 (1H, dd, J=1.5, 8.5
Hz, H-6"), 7.79 (1H, brs, H-2"), 7.32 (2H, d,
2133
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J=8.5Hz, H-2',6'), 6.97 (1H, d, J=8.5 Hz, H-
5"), 6.73 (1H, s, H-3"), 6.68 (2H, d, J=8.5
Hz, H-3", 5"), 6.47 (1H, s, H-8), 4.44 (1H, s,
H-8"), 6.24 (1H, s, H-6), 6.17 (1H, s, H-6");
"C-NMR (125 MHz, DMSO) &; 162.3 (C-2),
115.5 (C-3), 180.8 (C-4), 161.7 (C-5), 98.9
(C-6), 164.4 (C-7), 93.7 (C-8), 157.3 (C-9),
103.3 (C-10), 123.0 (C-1"), 130.5 (C-2', 6"),
115.2 (C-3", 5'), 159.5 (C-4"), 163.5 (C-2"),
103.0 (C-3"), 181.7 (C-4"), 161.5 (C-5"), 98.9
(C-6"), 164.2 (C-7"), 94.1 (C-8"), 157.3 (C-
9"), 103.8 (C-10"), 121.3 (C-1"), 131.0 (C-
2"y, 120.9 (C-3"), 159.7 (C-4"), 116.3 (C-
57), 128.2 (C-6"), L& Sk [15] —3%,
X% N taiwaniaflavone .

& 11, @B K, i HR-ESI-MS m/z:
537.1 [M-H]"), 433 C;H;;0,0. H-NMR (500
MHz, DMSO) 6. 8.01 (2H, d, J=9.0 Hz, H-2’,
6'), 7.96 (2H, d, J=8.5 Hz, H-2", 6"), 7.03
(2H, d, J=9.0 Hz, H-3", 5"), 6.94 (2H, d, J=
8.5 Hz, H-3", 5"), 6.86 (1H, s, H-3), 6.85
(1H, s, H-3"), 6.72 (1H, s, H-8"), 6.49 (1H,
s, H-8), 6.20 (1H, s, H-6) ;" C-NMR (125 MHz,
DMSO) é. 163.2 (C-2), 103.8 (C-3), 181.8 (C-
4),161.5 (C-5), 99.0 (C-6), 164.3 (C-7), 94.1
(C-8), 157.4 (C-9), 104.0 (C-10), 124.2 (C-
1), 128.4 (C-2', 6'), 115.4 (C-3", 5"), 160.7
(C-4"), 164.1 (C-2"), 102.6 (C-3"), 182.1 (C-
4"y, 153.1 (C-5"), 124.7 (C-6"), 153.8 (C-7"),
94.7 (C-8"), 157.4 (C-9"), 104.0 (C-10"), 121.2
(C-1"), 128.6 (C-2", 6"), 116.0 (C-3", 5"),
161.3 (C-4"), DL EFAE53CHR [16] —2, &
%7€ 4 hinokiflavone
4 g

ARSI A AR AR R IR E T 6
L S5 ASXCEEE, THSAEFE, RUPERZ
T Y 3 EE AR AEPE ). B 24 B2 i 5 3R B
pinusolidic acid SN isocupressic acid A Vi A
BRSO A OCE R SRS
TEPU /MRS AL Priafe, DL, B, Piim
SR, R DR A5 Dy TG I R I AR T
I, AR R B RIS S R A E

SE 3k
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FTEE 88 [N 4 & Alternaria sp. TA26-16 (LR 5 HITH R

Femg'?, K R, @ W&, %z, %k £, HaEy, FpzE'

(l. FBEERABRFHREGHARN, BRFEHEERFTBEFTHRAARFELERE, i
B & K5 830002; 2. HEARIW AFRFER, HE LEAG 830052; 3. PEEXAFKE LrihfE* K
BRI R, PEGYREMERBEAAHFTHELLREE, LT 100193)

WE. BBy WS 4 1 Alternaria sp. TA26-16 BUAL2AA0 0. Tk % B 1A AR & B 1 Y IS4 B % FH
JE | BRI A S AOROE AT 4 B alid, ARAE R PE BT RO RO R TR AL B At BRI ArEAEE 10
MEEY, SrRIEEEREME-4, 6, 8 (14), 22E-DUM-3-11 (1), SRR _SFTH (2) . MR (3) ., XFHHIRE
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Chemical constituents of endophytic fungi Alternaria sp. TA26-16 from
Ferula sinkiangensis

JIANG Rui-juan’*,  SONG Jun', HE Quan'?, XU Jian-guo',  ZHU Jun"?,  SI Jian-yong’,

LI Xiao-jin"*"

(1. Key Laboratory of Traditional Chinese Medicine and Ethnic Medicine Resources, Testing Center of Xinjiang Entry Exit Inspection and Quarantine
Porta, Xinjiang Institute of Chinese Materia Medica and Ethnical Materia State Administration of Traditional Chinese Medicine, Urumgi 830002, China;
2. Agricultural College, Xinjiang Agricultural University , Urumgi 830052, China; 3. Key Laboratory of Bioactive Substances and Resources Utilization of
Chinese Herbal Medicine, Ministry of Education, Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical
College, Beijing 100193, China)

ABSTRACT: AIM To study the chemical constituents of endophytic fungi Alternaria sp. TA26-16 from Ferula
sinkiangensis K. M. Shen. METHODS The methanol extract from the solid fermentation of Alternaria sp. TA26-16
was isolated and purified by silica gel, gel and preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS  Ten compounds were isolated and
identified as ergosta-4, 6, 8 (14), 22E-tetraen-3-one (1), diisobutyl phthalate (2), oleic acid (3), p-methyl
benzaldehyde (4), B-sitosterol (5), linoleic acid (6), 4-oxabicyclo [3.2.2] nona-1 (7), 5, 8-triene (7),
2- (4-hydroxyphenyl) acetate (8), alternariol (9), alternariol-4-methyl ether (10). CONCLUSION All the
compounds are isolated from endophytic fungi Alternaria sp. TA26-16 for the first time.

KEY WORDS: Ferula sinkiangensis K. M. Shen.; endophytic fungi; chemical constituents; isolation and identifi-
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