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Study on secondary metabolites of endophytic fungus Fusarium chlamydosporum
from Dioscorea opposite

WANG Xiao-long, LI Shou-ting, WEN Chun-nan, ZHOU Yan, LI Wen, RUAN Yuan, MA Bing-ji
College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China

Abstract: Objective This study focused on the secondary metabolites of endophytic fungus Fusarium chlamydosporum in Dioscorea
opposite. Methods Compounds were isolated from the MeOH extract by chromatography technology and their structures were
elucidated on the basis of comprehensive spectroscopic analysis. Results Eight compounds were isolated and their structures were
identified as: ergosterol-5a,8a-peroside (1), ergosta-4,22-dien-3-one (2), di-n-butyl phthalate (3), di-isobutyl phthalate (4),
3-pyridinecarboxylic acid (5), amber acid (6), pentanedioic acid (7), and Ny-acetyltrytamine (8). Conclusion All these compounds are
isolated from F. chlamydosporum for the first time.
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(ergosterol-5a,80-peroside, 1) 2 ff §-4,22- " 4%-3-
fili Cergosta-4,22-dien-3-one, 2). AR R ]
fi& (di-n-butyl phthalate, 3). 4FZK ~HIR 5 T g
(di-isobutyl phthalate, 4 #H& (3-pyridinecarboxylic
acid, 5). FEHIER Camber acid, 6). K &
( pentanedioic acid , 7 ) Ml Ny~ & Bt 3t &8 %
(Ny-acetyltrytamine, 8). JTA G344 E IRME
BRIy AR
1 M5

X-4 B0 5 A CEIBESMG B AR AR 2 ) s
Bruker AM-400/500 #%Hi3E9<4% (Bruker 2 7]);
Bruker HCT/Esquire Si{% (Bruker A #]). Ao
R (200~300 H) FIEEAR GFosq 7 AL L
J AP, EERE Sephadex LH-20 A Merck 23 & 77 o
SIS BT FHAR A4 A 2 pr i

MR BT A AR TR EL, iR AR K
i BUH B AR % € W LY Dioscorea opposite
Thunb.. J5AIHE ) B EHASTRBZH PR L 24 1R AR
B 3 AR, FR] g AR F gk SC AR 4
LA E NI B . AR A IR BOZHTE
R4, A PCR HORYHEIL 18 S DNA, &id gk
BRI Fy> B % 5 %8 e o )3 AL Bk J) B Fusarium
chlamydosporum Wollen. & {8k 7] b b 1 32 P 2
PDA ek, WEALEFfEIAN 4 CUKFE, fRAFT
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2 REBESE

W VKA DR AF 1) B R B A B 28 03 5 K T 1) PDA
PR FREE b, T 28 CCHERFEAEIEEEFE 5 do HREX
LRGN EIREAT 1 200 mL PD F537551 3 000
mL HER R, 3L 18 i, ARG EE AT, T 28
‘C. 130 v/min kG HFE 7 d, BUKEEARL 216 L.
&b A EARHINE, 70 B w LZANRI, w22 H] 28
IKUEH . BT, 19200 JE AU ) R P 22 AR T R
63.5 go FHEJE FFEE 2 000 mL (2X 1000 mL) 42
W, BRSEHEF 30 min, R EEREE 24 h, B
GIFHEEPEOH, 1E 40 C R R4 L4227 9.9
g REH . MEEAMERA OB, S H A -
TR QAR FEVENG, 5 FHBETR L B6- P RERRFEvE . A
HEE-BE R LR (9 1 1) #4048 R A il A it e
Sephadex LH-20 2i{b /3351 (47.4 mg): £
THBE-BETR 40 (8 @ 2) M & R MBS IS

=

) 2(6.6 mg); IR LIRS 73 2 51 Sephadex LH-20
AR S 3 (13.7mg) 4 (6.4mg); MER
CME-HEE (90 1) ok 28 I SR 10 1% Skt I
Sephadex LH-20 #lifk, . F s 2 25 5 15 246 54 5(5.2
mg). 6 (92mg). 7 (6.8mg) M8 (4.6mg).
3 HFHETE

a1 EERR S & (F4), mp 176~179
C; 4> 730 CogHusOs: EI-MS m/z: 428 [M], 410, 378,
363, 271, 253, 197, 183, 157, 115, 'H-NMR (500
MHz, CDCL) d: 6.49 (1H, d, J = 8.5 Hz, H-7), 6.23
(1H, d, J = 8.5 Hz, H-6), 5.22 (1H, dd, J = 15.2, 7.6
Hz, H-23), 5.14 (1H, dd, J = 15.2, 7.6 Hz, H-22), 3.96
(1H, m, H-3), 0.99 (3H, d, J = 6.8 Hz, H-28), 0.98
(3H, d, J = 6.8 Hz, H-21), 0.91 (3H, d, J = 6.5 Hz,
H-27), 0.90 (3H, s, H-19), 0.85 (3H, d, J = 6.6 Hz,
H-26), 0.83 (3H, s, H-18); ""C-NMR (125 MHz,
CDCls) d: 34.8 (C-1), 31.5 (C-2), 66.4 (C-3), 37.0
(C-4), 79.4 (C-5), 135.4 (C-6), 130.7 (C-7), 82.1
(C-8), 51.1 (C-9), 36.9 (C-10), 20.9 (C-11), 39.4
(C-12), 44.6 (C-13), 51.7 (C-14), 28.6 (C-15), 23.4
(C-16), 56.2 (C-17), 12.8 (C-18), 17.5 (C-19), 39.7
(C-20), 19.7 (C-21), 132.4 (C-22), 135.2 (C-23), 42.8
(C-24), 33.0 (C-25), 19.9 (C-26), 19.6 (C-27), 17.5
(C-28). 2% CHRIE AL HAR, %eth P
i B2 A

e 2. AEEAE, mp 129~131 C; 4+
3, Co3Hu40; EI-MS m/z: 396 [M]", 381, 353, 257, 203,
147, 55. '"H-NMR (500 MHz, CDCls) 6: 5.73 (1H, d,
J = 5.8 Hz, H-4), 5.17 (1H, dd, J = 4.2, 10.1 Hz,
H-22), 5.10 (1H, dd, J = 5.6, 10.1 Hz, H-23), 1.20
(3H, s, H-19), 0.97 (3H, d, J = 7.2 Hz, H-27), 0.96
(3H, d, J = 7.0 Hz, H-26), 0.93 (3H, d, J = 7.4 Hz,
H-28), 0.76 (3H, d, J = 7.4 Hz, H-21), 0.74 (3H, s,
H-18): "*C-NMR (125 MHz, CDCl3) 6: 35.1 (C-1),
34.7 (C-2), 198.6 (C-3), 124.5 (C-4), 170.4 (C-5), 33.6
(C-6), 32.5 (C-7), 36.1 (C-8), 54.3 (C-9), 39.3 (C-10),
21.0 (C-11), 40.1 (C-12), 42.9 (C-13), 56.3 (C-14),
243 (C-15), 28.7 (C-16), 56.4 (C-17), 12.6 (C-18),
17.7 (C-19), 36.8 (C-20), 21.6 (C-21), 132.4 (C-22),
135.1 (C-23), 32.0 (C-24), 32.1 (C-25), 20.0 (C-26),
19.7 (C-27), 19.6 (C-28). Z % CHRIRIE 9% 1% %1
P, et B 2 2 A 18 -4,22- 063 .
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EI-MS m/z: 278 [M]', 223, 205, 150, 149, 31.
'H-NMR (500 MHz, CDCl3) 6: 7.72 (2H, d, J = 3.5
Hz, H-3, 6), 7.50 (2H, d, J = 3.5 Hz, H-4, 5), 4.31 (4H,
tJ—66HzH883173mHn1H999143@H1n
H-10, 10"), 0.91 (6H, t,J=7.3 Hz, H-11, 11); “C-NMR
(125 MHz, CDCL3) 6: 133.6 (C-1, 2), 129.9 (C-3, 6),
132.4 (C-4, 5), 169.3 (C-7, 7'), 65.6 (C-8, 8), 31.7 (C-9,
9", 19.9 (C-10, 10), 14.1 (C-11, 11). S CHkARIE)
PR, S e 3 AR R T .
WEY 4: REOMIRY), 73 CieH04;
EI-MS m/z: 278 [M]", 223, 205, 149, 76, 57. "H-NMR
(500 MHz, CDCl3) 8: 7.70 (2H, d, J = 3.5 Hz, H-3, 6),
7.54 (2H, m, H-4, 5), 4.33 (4H, d, J = 6.5 Hz, H-8, 8"),
2.01 (4H, m, H-9, 9"), 1.02 (12H, d, J = 7.0 Hz, H-10,
10, 11, 11"); C-NMR (125 MHz, CDCl;) 8: 132.3
(C-1, 2), 128.8 (C-3, 6), 130.9 (C-4, 5), 167.7 (C-7,
7)), 71.7 (C-8, 8'), 27.6 (C-9, 9"), 19.1 (C-10, 10"), 19.1
(cnlmoé%iﬁWﬁ%ﬁ%ﬁﬁm,W%%A
V)4 AR IR R T R
%%%5-5@%*1m2%~m9@ T
3, C¢HsNO,; ESI-MS m/z: 124 [M—H] . 'H-NMR
(500 MHz, CD;0D) d: 9.11 (1H, s, H-2), 8.74 (1H, d,
J =42 Hz, H-6), 8.40 (1H, d, J = 7.8 Hz, H-4), 7.52
(1H, dd, J = 7.8, 4.2 Hz, H-5); "C-NMR (125 MHz,
CD;0D) 4: 166.2 (C=0), 150.2 (C-2), 126.5 (C-3),
136.8 (C-4), 123.7 (C-5), 153.2 (C-6). &% CikikiE
SRR, %t 5 MR .
WEY 6: HERA, mp 185~188 C; 41
2, C4HeO4: ESI-MS m/z: 117 [M—H] . lH-NMR (500
MHz, CD;0D) d: 2.55 (4H, s, 2X-CH,); "“C-NMR
(125 MHz, CD;0D) 8: 176.2 (-COOH), 29.9 (-CH,). %
SR AP B, SR 6 I BEFAIR .
&1 AEFA, mp 95~98 C; 1k
CsHgO4: ESI-MS m/z: 131 [M—H] . "H-NMR (500
MHz, CD;OD) 6: 2.35 (4H, t, J= 7.4 Hz, H-2, 4), 1.87
(2H, t, J = 7.4 Hz, H-3); “C-NMR (125 MHz,
CD;0D) 6: 177.1 (-COOH), 33.9 (C-2), 21.4 (C-3). &
2 SCHRARIE (R B ™, e B 7 N IR R
WEY 8: REEWARY), 43130 C1H N, 05
EI-MS m/z: 202 [M]", 154, 143, 130, 86, 70. 'H-NMR
(500 MHz, CD;0D) 6: 7.54 (1H, d, J = 8.0 Hz, H-4),
7.31 (1H, d, J = 8.1 Hz, H-7), 7.09 (2H, dd, J = 8.1,
7.8 Hz, H-6), 7.04 (2H, dd, J = 7.8, 8.0 Hz, H-5), 6.99

(1H, d, J = 2.3 Hz, H-2), 3.45 (2H, m, H-11), 2.93
(2H, t, J = 7.3 Hz, H-10), 1.90 (3H, s, H-14); "“C-NMR
(125 MHz, CD;0D) 8: 122.3 (C-2), 113.3 (C-3), 119.2
(C-4), 119.6 (C-5), 123.3 (C-6), 112.2 (C-7), 138.2
(C-8), 128.8 (C-9), 26.2 (C-10), 41.6 (C-11), 173.3
(C-13), 22.6 (C-14). S SCHRRIE AP SR,
WKEWEY) 8 No- LIFE LN
4 it
ARSI P RO PR
DI B AEARE = kAT TS, R i A i
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FUH— T o, AR L 234N A5 B B AR AR I 7
WA FHIFFUM LU 2418 M 24 04 0T RE RO TE bL . A
TGN A JG HE— DT P9 A SUB 50 1L 2 b
ZIHPRIAER, WANERREAMAERKKSE . 1
SR 2GR LI AR PR 1L 25 254 15 3R o B R AR
FURfE— LS,
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