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B E R (3% | Sephadex LH-20 &E AL (3% . MPLC F1 (2 ) il # HPLC f 77 125 05 1 E DB P9 2 FUT
Fusarium foetens [ % B =W 0 PR B A B A 5%, 34 A5 20 1040 &9, 38 i U i 5 AT T 45 &
JC B B S N n- IR LB SR (1) fusaric acid(2) \beauvericin(3) \methylp-hydroxy benzeneacetate (4) |
fumitremorgin x (5) | l-acetyl-2, 4, 5, 7-tetrahydroxy-9 (6) . 5, 5’-dimethoxybiphenyl-2, 2’-diol (7) . p- (acetylamino)
benzoic acid(8) ,gibepyrone D (9) \5-% H £e-2-wk g 1 (10). b Ak 590 5 AL &1 . R IR 20 (LPS) V5 5 1Y
RAW 264.7 W 240 g 7 £ NO JAE RN X LA B A3 WA T BT 53 PEAG I, e b A 5 4 8 R B i R4 AT R 3 1
(1C5,=22.91 uM).
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Chemical constituent and anti-inflammatory activity of endophytic

Fungus Fusarium foetens from Fritillaria hupehensis
TONG Shunyao, LIU Qing,HE Yu, XU Fan,SHI Baobao, Al Honglian
( School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, China)

Abstract By using gel column chromatography, Sephadex LH-20, MPLC, and (semi-) preparative HPLC, the chemical
constituent of Fusarium foetens from Fritillaria hupehensis was studied, from which 10 compounds were obtained.
According to the spectroscopic data, combined with their physical and chemical properties, their structures were identified
as n-phenethylacetamide (1), fusaric acid (2) , beauvericin (3) , methylp-hydroxy benzeneacetate (4) , fumitremorgin x
(5), l-acetyl-2, 4, 5, 7-tetrahydroxy-9 (6) , 5, 5'-dimethoxybiphenyl-2, 2’-diol (7) , p- (acetylamino) benzoic acid (8) ,
gibepyrone D (9) , 5-hydroxymethylfurfural (10) , in which compound 5 wase first reported as a natural product. All
compounds were evaluated for anti-inflammatory activity, and compound 8 showed great anti-inflammatory activity.

Keywords Fritillaria hupehensis; endophytic fungi; chemical constituent; anti-inflammatory activity
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184 g RO 4l CFL ARl

5 44 %

N A= BB (Fusarium foetens ) , X H KK & B Y
U Rt T T RS, 345 2 10 ML & YA
(P& 1), 3 i P i Bt oo M IR 45 5 A PR 5,
HEEE N n—R CH O (1) (fusaric acid (2)
beauvericin (3) . methylp-hydroxy benzeneacetate (4)
fumitremorgin x (5) . 1-acetyl-2, 4,5, 7-tetrahydroxy-9
(6) . 5, 5'- dimethoxybiphenyl-2, 2'-diol (7) . p-
(acetylamino) benzoic acid (8) . gibepyrone D (9) . 5-
R FAE-2-TR I R E (10). Hoh AL &9 5 58k &) .

1 SEIGERSY

1.1 U 5HH

W SR PRI (AM600 Y, 7 [ Bruker) , K1 (5,
TR R« IE AR 35 R i (200~300 H |, 500~800 H )
52 S (F B F AT ) ; Sephadex-
LH 20 ( ¥ #. Amersham Biosciences) ; [ #H #1 ¥l
Chromatorex (40~75 pm) ( H 7% Fuji Silysia) ; HPLC
(1260 74, J2[§] Agilent) , 4141 4y Agilent ZorbaxSB-
C18 4 (4.6 mm x 150 mm) , KL 48 Ky 5 wm; il £ B4
HPLC 4 Agilent 1260, 4,1} #1: 24 Agilent Zorbax SB-
C18 4% (9.4 mm x 150 mm) , KifEH 5 wm. I €877 ik
FEEAMT R 254 nm F1365 nm AWML DG, B B
T VA TR B 10% B R £ TV i Sl 5 ) Jin 4
12 WEEENSE . SERELZEES

T TE 5 T BRI A DB Rk A AR B A
A DURESR: 59048 U P B8 T 397 0 & WU IX

A TR A3 B e A WL DU R EAR B SRk o
Pk 1~2 min, £ 75% CBEEEBE 30 s, A 1.5% IRE IR
ST 1.5 min, PR TCTRDZK R 39K, DA fe —IK
TC B K BRI A AT B TR PDA 15 33 L3 A 5 [R) 20 By
FEMEE . WK 43, B 55 R R b DUREEAR D)
B 0.5 em ZE 45 /B 3R E 5 2% HHE R R IRA W
(9 PDA [ AR 55 56 b | 8 25 CHYTE IR 5% 7548 b B
IR K R YRR 22 AT Al A R SR A —
Bk . 3 TS J3 400 5 45 SR H AR, KA S
Fusarium foetens I 5 JARURE 1K 100%. B P A2 %5 5
58 0P967916.1. HCH HYE 58 N Fusarium foetens. %
PRIROREL T H R RO 2 22 B (A M R R

WF R FOK R & B3G5, WG R 0k iR
k50 g, 7K 50 mL, 3£ 340 3 , & T 500 mL 15 5% o
22120 “Crg i KB 20 min, T 25 “CIHIE KRR 5% 30 d.

1.3 RSB

¥R TG ORISR R C BRI IR 31K,
B IR, Ve 4 Je LA K R TR R &
ik f 2 AL AR, A I AR BOl e 4, 19 21125 160 g.
B 2 IEARAE AT 2 B (505 -HT B : 100: 0—0: 100)
b B VRS 2 6 N4 43 (A-E). 2043 C Zond IEAHREIE
FEJE BT (I EBE-TIER : 100:0—0:100) 5355, JH )2
JERT AR, e 45 75 2 6 4L 43 C1-C6. 4143 C5
25 0 AR R AR 2 AT CA T k- TR R ) 43 B 45 21 4 4~ 41
51 . C5-1 ZEERAE (3l 70 215 3 6 443, C5-1a 48
o B AR T (3 A 5 . YMC-Pack ODS-A, S-5
pwm, 12 nm, AA12S05-1510WT, 7K - Z, i 80: 20—0:
100) 73 &5 464k, 13 346 &9 3 (1.0 mg) .5 (2.3 mg)
16 (0.8 mg). C5-1h 28 AL (3% (g AR RS .
YMC-Pack ODS-A,S-5 pm, 12 nm,AA12805-1510WT,
K- Z ) 80:20—0: 100) 43 & 4l fk , 15 Ffk & W
1(2.2mg) .2 (1.4 mg) 14 (2.3 mg). C4 2 R A
O3 (A REFE S . YMC-Pack ODS-A,S-5 pum, 12 nm,
AA12S05-2510W'T, 7K - F i : 80: 20—0: 100) 43~ 1§ 15
F| 5 WL 53 (C4-1~C4a-5). CA-4 ZBERAE s 5
1FE 4 Y . Ca-de 2 BRI (A3 (s A AL
YMC-Pack ODS-A,S-5 pm, 12 nm,AA12S05-1510WT,
K- Z ) 80:20—0: 100) 43 & 4l fk , 15 F 1k & 9
7 (0.9 mg) .8 (1.5 mg) .9 (1.6 mg) A1 10 (2.6 mg).
1.4 JREER

K LPS 5 519 RAW 264.7 W 41 it 7 4= NO
() E SN XA A0 1-10 -7 140 48 3 M Al G
1£37 °C,5% CO, ¥ 55 T , [1] Dulbecco’s 15 3% H i
A 10% JiE 4 I3 . 28 4L T 0 54 K B RAW
264.7 A4, FEAPAE 12 FLAR T (BRAL 1 mL)B55%, 530
25 T R4, BH M X R AL CFH PR R BE 25
Pyrrolidinedithiocarbamate ) FISZ G ZH AL PR . B5 55 24 h
Ja B FLAINA 100 WL MTT IE R4k L1535 2 h, bt )5 A
FLANMA 200 L. DMSO. B35 100 L, A 100 pl
Griess 380, {8 FHEEFR Y AE 540 nm -0 2 G

2 HGHEE

SRR RS PR EEAnE LR .

L&Y 5: AR A, i HRESIMS 2047, i 22
HAk %30k € H,N,0, (m/z 326.18622 [M+H ", T
SAH N 326.18630) , 45 H AR ATE Sy 10. H: °C NMR
JEiE WoR A 1955, 400l B 3 A Bk ik (5,244
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Fig. 1  The structures of compounds 1-10

(C-18), 21.3 (C-21), 19.3 (C-22) ] .21 sp' 24k im
H HEhik[5,45.7 (C-19), 27.9 (C-10) ] .4~ sp 4k
H L6 [8.54.2 (C-9), 52.9 (C-6), 45.9 (C-3), 23.4
(C-20) ] .8 M HkEmR([6.136.2 (C-17), 133.7 (C-2),
126.5 (C-12), 122.7 (C-15), 1203 (C-14), 118.4
(C-13), 111.2 (C-16), 106.8 (C-11) JF12 4B K
[6,167.4 (C-8), 165.0 (C-5) 1. H:'H F1°C NMR %t
P55 demethoxyfumitremorgin C #1121 . B & A9 A [R] 2
AETETF C-3 4b ) 5 I B AR B T FH L (8, 24.4) Fil C-
6 o7 b By DU A A % JF BR . H-6/H-19/H-20/H-21 (H-
22) . H-9/H-10, H-3/H-18 HI H-13/H-14/H-15/H-16
7 'H-"H COSY AHOCUESE T &l 2 BT /s i DU A AH 3% A
B, LI H-95 C-5.H-35C-5.H-65 C-5H1C-8 &
H-19 5 C-6 1 C-5 HMBC AH SC L IESE T il R 8 i
—FH . AN, H-9/H-18 Z 8] i) ROESY AH 56 % 2 1
EATAL T R — 0 - B 6 2 4 o B . 0 Ah AR 4l
ECD 31 (K 3) , #5714k 5 9 B 46 X 784
I, 5 FZE TR BRI 72 R (3R, 6S,198) , % LE SCHR™
FZAC A Wi 44 4 fumitremorgin x.

AP 1:C H NO,FLHETTEIE A . 'H NMR
(CDCl,, 600 MHz) 8, 1.97 (3H, s, H-2), 3.56 (2H, t,

AN
GG e

= 'H-'HCOSY < HMBC »—x ROESY

B2 LA s m 4ERIR
Fig. 2 The 2DNMR correlations of compound 5
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Fig. 3 ECD results of compound 5
J=7.2 Hz, H-1"), 2.86 (2H, dt, J=6.6 Hz, H-2'),
7.23 (2H, d, J = 7.2 Hz, H-2", H-6"), 7.35 (2H,
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t, J=7.2 Hz, H-3", H-5"), 7.28 (1H, t, J=7.2 Hz,
H-4")."C NMR (150 MHz, CDCl,): 8, 170.1 (C-1),
40.6 (C-2), 35.6 (C-1"), 23.3 (C-2'), 1383 (C-1"),
128.7 (C-2", 6"), 128.8 (C-3",5"), 126.6 (C-4").
DL A SOk S T8 — 2. Bk & W 1 e e
n-2R L FE L .

fe542:C HLNO,, HER AR . 'H NMR (CDCL,,
600 MHz) 8, 0.95 (3H, t, J=7.3 Hz), 1.38 (2H, m),
1.64 (2H, m), 2.73 (2H, t, J=7.8 Hz), 7.75 (1H, d,
J=7.8 Hz) , 8.15 (1H, d, J=7.9 Hz), 8.50 (1H, s).
BC NMR (CDCl,, 150 MHz) 6, 164.7 (C-11), 148.1
(C-6), 1442 (C-2), 143.2 (C-5), 138.1 (C-4), 123.7
(C-3), 329 (C-7), 32.7 (C-8), 22.1 (C-9), 13.7
(C-10). LA &% FnScmk [o 1 854l — 3. #fk &9
2 W %€ N fusaric acid.

fEA 9 3: CHON,0,, FI AR 4. 'H NMR
(CDCL,, 600 MHz) 8, 0.41 (9H, d, J=6.6 Hz, H-14),
0.79 (9H, d, J=6.6 Hz, H-15), 1.99 (3H, m, H-13),
2.96 (3H, dd, J=14.5, 12.1 Hz, H-3b), 3.00 (9H,
s, H-10), 3.37 (3H, dd, J=14.5, 5 Hz, H-3a) ,
4.89 (3H, d, J=8.5 Hz, H-12), 5.51 (3H, dd, J=
12.1, 5 Hz, H-2), 7.15-7.27 (15H, m, H-5, 6, 7,
8, 9). "C NMR (CDCl,, 150 MHz) 8. 170.0 (C-1,
1',1"), 169.6 (C-11, 11’, 11"), 136.5 (C-4, 4,
4"), 128.8 (C-6, 6', 6", 8, 8', 8"), 128.5 (C-5, 5',
57,9,9,9"), 126.7 (C-7, 7", 7"), 75.5 (C-12,
12", 12"), 57.1 (C-2, 2", 2"), 34.7 (C-3, 3", 3"),
322 (C-13, 13', 13" ), 29.7 (C-10, 10, 10" ),
18.3 (C-14, 14', 14"), 17.3 (C-15, 15", 15"). KA |
i A SCHR (7 ) 8 — B0, MUk S W 3 W
beauvericin.

&% 4:CH,0,, 1A, 'HNMR (CD,0D,
600 MHz) 8, 7.06 (2H, d, J=8.5 Hz, H-2, H-6), 6.72
(2H, d, J=8.5 Hz, H-3, H-5), 3.65 (3H, s, -OCH,),
3.52 (2H, s, H-7). "C NMR (CD,0D, 150 MHz) &,
173.2 (C-8), 156.2 (C-4), 129.9 (C-2, C-6), 124.9
(C-1), 1149 (C-3, C-5), 60.0 (C-1), 39.5 (C-7).
DL BB s A Sk [ 8-9 8 s — 32k . Bl b &) 4 Wi e
M methylp-hydroxy benzeneacetate.

k& % 5: C,H,N,0,, F1 {8 A . 'H NMR
(CD,0D, 600 MHz) 8,7.92 (1H, s), 7.48 (1H, d, J=
7.75 Hz), 7.35 (1H, d, J=8.16 Hz), 7.20 (1H, d, J=
7.20 Hz), 7.14 (1H, d, J=7.67 Hz), 6.19 (1H, s),
5.86 (1H, dd, J=7.9, 6.1 Hz), 3.49 (IH, d, J=

11.21 Hz), 2.91 (1H, d, J=12.69 Hz) , 4.40 (1H,
d, J=7.86 Hz) , 1.81 (2H, d, J=5.91 Hz), 1.65
(1H, m), 1.55 (3H, d, J=6.9 Hz), 0.97 (6H, m).
“C NMR (CD,0D, 150 MHz) §.167.4 (C-8), 165.0
(C-5), 136.2 (C-17), 133.7 (C-2), 126.5 (C-12),
122.7 (C-15), 1203 (C-14), 118.4 (C-13), 111.2
(C-16) , 106.8 (C-11), 54.2 (C-9), 52.9 (C-6) ,
459 (C-3), 23.4 (C-20), 45.7 (C-19), 27.9 (C-10),
24.4 (C-18), 21.3 (C-21), 19.3 (C-22).

& & % 6: CH,0,, % # K K . 'H NMR
(CD,0D, 600 MHz) §,2.50 (3H, s), 6.56 (1H, d, J=
2.3 Hz), 6.61 (1H, s), 7.11 (1H, d, J=2.3 Hz). “C
NMR (CD,0D, 150 MHz) §.206.4 (C=0), 190.9 (C-
10), 183.9 (C-9), 167.0 (C-7), 166.4 (C-5), 166.2
(C-4), 163.1 (C-2), 136.3 (8a), 132.9 (C-9a) ,
127.9 (C-1), 1103 (C-8), 110.2 (C-10a) , 109.7
(C-6), 109.6 (C-3), 109.4 (C-4a), 31.3 (Ac-1). Lk
AR AN SCARL 10 B — 3. Btk G 6 w2 R
1-acetyl-2,4,5, 7-tetrahydroxy-9, 10-anthraquinone.

k& 7:C 1,0, TEEIHIR . 'HNMR (CD,0D,
600 MHz) §, 7.14 (1H, s), 7.02 (1H, J=8.2 Hz) ,
6.79 (1H, d, J=8.1 Hz), 3.88 (3H, s). "C NMR
(CD,0D, 150 MHz) 8, 149.7 (C-6, C-12), 149.2 (C-3,
C-14), 128.3 (C-9), 123.3 (C-2), 116.2 (C-4, C-5,
C-10, C-11), 111.3 (C-1, C-13), 56.3 (C-8, C-17).
DL BBt A SR L 11 VB — 3. 8tk &9 7 Wi e
5,5’ -dimethoxybiphenyl-2,2’-diol.

44 8:CHNO,, Fa.%5 5 . 'H NMR (CD,0D,
600 MHz) &, 7.97-7.63 (4H, d, J=8.8 Hz) , 2.15
(3H, s). *C NMR (CD,0D, 150 MHz) &, 131.6 (C-2,
C-6), 119.8 (C-3, C-5), 23.8 (CH,). LA I %54 sk
[12 i — 2. Bk &%) 8 $itf 2 M p-(acetylamino)
benzoic acid.

&% 9:C H,0,, TLELE . 'HNMR (CD,0D,
600 MHz) 8H 7.36 (1H, dd, J=7.23 Hz, 0.9 Hz, H-4),
6.66 (1H, d, J=7.04 Hz, H-5), 6.58 (1H, s, H-8),
4.87 (1H, s, H-6), 3.28 (3H, s, H-7), 2.32 (3H, d,
J=1.18 Hz, -CH,), 2.07 (3H, d, J=1.0 Hz, -CH,).
BC NMR (CD,0D, 150 MHz) 8, 169.7 (C-9), 164.3
(C-2), 158.6 (C-6), 1432 (C-7), 141.3 (C-4),
128.0 (C-3), 120.3 (C-8), 107.2 (C-5), 16.7 (C-3),
13.6 (C-7). LA b #s Ak 13 14l — 2. ik &
¥ 9 B i& "M gibepyrone D.

& 410:C,H,,0,, KAz, 'HNMR (CD,0D,
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600 MHz) §,9.79 (1H, s, -CHO), 7.65 (1H, d, J=
3.38 Hz, H-3), 6.84 (1H, d, J=3.37 Hz, H-4) ,
5.14 (3H, s), 487 (2H, s, -CH,0H). "C NMR
(CD,0D, 150 MHz) 6. 179.5 (-CHO), 163.2 (C-5),
153.9 (C-2) , 1249 (C-3), 1109 (C-4) , 57.6
(-CH,OH). DA %4 A Scik [ 14 ) 8l — 2. ik &
Y1 108 e Ay 5-5 HH -2k g FH ke

3 mRBEERUER

XEEW 1-10 34T T HiR ML, 255 R il
G 8 R —E PR TG, HIC, fH 4 22.91 uM,
W = T BH P %) B8 24 Pyrrolidinedithiocarbamate (1C =
23.08 pM).

4 LEiE

DAL DURE P A B UCE A I R 58
IYEL AR T 10 MEE AR AL S YR )
SRR AT A ) R A RS Y . Kb k&
Yy 5 72 M5l W A= Wy, 1% 2R A A W SOk B BoA —
SEPURETEPE B W 3 R ARG A —E
P18 240 B B 15 L 0 A R A S R AR L A B
2.8 S F AR AT, K MR SEAELE  TEpUA N
HATRIRA A SRERE . LS T 2 BRI E Y, B
AU, BUR ISR PR OB A SR . X o3
BRI 10 MBS P AR SEAT LR TG VR E L B
AW 8 KRB —E HIPT RGN, H1C, 0 22.91
pM, W = - BH PR X iR 24 Pyrrolidinedithiocarbamate ,
by it — 20 B 5 AR R AL DL B P A BT P B AR
R P Be RIG P AR T E R )

& % x #
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