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PR A e v AR KR il B b R BT B L
T T B9 IR HAR I FE Y 6-methoxyspirotryprostatin
B fl fumitremorgin C, & /M & ¥ F (Minimal In-
hibitory Concentration, MIC) 43 5] & 64,8 pg *
mL ™ AR MM 0 B O s B AT B
oy v P 0 — R A AL A ¥, 4 3 H fumiquinazoline
A fumiquinazoline F. fumiquinazoline G, fumiquin-
azoline J, iX & {6 & ) XF A BB 40 M H il e 48 A
(U937) By 2 B4 1) e B (Half maximal Inhibitory
Concentration, 1C;, ) 73 il y 87.1,16.4,33.3,8.6
pmol « L1,

KIRWEVE TR G P A & 30 BE L5 8 38 J 10 W oy B
B . X b o R B T BE WO R SR W DT T
T 7 A AR R B AR . R SRR TV 3
Je R BB B W) 4548 16 P AL S W R ORI, b
T ARER S 02 T PG de K A ¥ R 2R 7 B b, AR AR 7
REJ) 3—4 Jymfi, H T, b 7T Ak R 3 0k U5 v A
W) B L8 Ve A P MR SE B T /0 . R W R A AL
M RER G B 11 MR RE T 3R 4 8.
Ho, B Epicoccum sorghinum GXIMD02001 [
P} FGFR2 i 3 15 (9 7L IR /% 40 ff MDA -MB-
231- (S252W) 3 5 A B2 38 /9 1) ) A AT, O 1C,, M
11.02 pg » mL ' B Aspergillus versicolor GX-
IMDO02004 . Penicillium citrinum GXIMD02009 X}
FLAR % 41 e MDA - MB - 231 f1 MDA - MB - 231
(S252W) 4 58 1 19 1C;, A 11.94 — 16. 41 pg »
mL ', ARV AT AT AR ER S 4 B T 16 BRI
FEREEN 6 B 6 8 12 i, 34 bk B A BRI
U S

AW 5% BAAE AT AW 5 S Ak L, DL — Ak A PR S
PERYFr bR ER 3 >k I AR th 5 GXIMD 00544 4 B 58 X%F
G P50 I T W B0 TR T R B TR . AR TSR A
B TR R T SR 4 B R B W A5 i S E TR
20 B T A PG AR B (0 A 4 3R A (Methicillin-
Resistant Staphylococcus aureus  MRSA) I 75 i
M 5 N E (Vibrio rotiferianus) FIEINE (V. pe-
lagius) A& 7R B W 5E F U GACE 7 4 10 B 1k
1 MBEFE
1.1 XHFE5EH

Bruker Ascend 500 %Y T 4% ff 3t PR A0 (3 [ A

e HRAE) ,Prominence LC-2030C 3D H & 3 ik
AR TS AL CH AR B 28 2 41 5 Bl 7E 1) . NanoChrom

C-18 #AEFE (10 mm X 250 mm,5 pm, 7 i 5
BB AR A B2 FDD o He il & 35 A (R 450 8 b 5 B
AR  MLS-37811L-PC #l & JE 255 K (H
A PHC #kX24b) . 2Y]-S B4 TAE & (I8N H 4k
W BIRATD ,Eyelan-1100V-W Bl gk 25 &L (H
AR Atk 44 . ZWYR-2102 B9 57 R H 1R 5
IR T far R I 43 B A A 3 A R 2 \DD L VIC-
TOR Nivo B i 5 A (32 [ 314 B IR BR A A R A
Al L 2 3 KA 3 R i (100 — 200 H L 200 —
300 H MBI A RERTF LA RA FD Al Bk, W
SR HBECOr el B RIMRE R A BRA D . 4
i (ACN, (g ali, g 2] m i R A R A FD
1.2 E#

W GXIMD 00544 43 12 B 6 i 77 4k ER 37 i 7K
FE b R AT TG B 28 R A4 I P 25 W 0 9 B AL AR 1
WEVECE IR E . 2853 TTS M5 A Blast 2087 . 3%
WOk B % N M i &, Genbank R 5 N
OR492492,

NZEEO T MRSA T 7 V5 46 20 T 56 1R 9 i
VA L 3 H A B Al R 2% ¥ T 2 B 7K 16E B8 R 047
Hw
1.3 HH%REE

B GXIMD 00544 2836 4k Ji5 3 Fh T 5 4% 25 4
EFERE SR L (PDB Ki 953k, £ G HEHON 1. 2 o #0254
4 g fEEh 6 g /K 200 mIDY 1 L #EIEM . B TR %
K24 (180 r » min D EEKEIR 72 h, B M T .
T HUE R A S 100 K H (121 °C .20 min)
Jo B R K H 37 5L (80 g KOK (BEBEE 0.4 g, ) 4 B
0.4 g ¥k 3.6 g./K 120 mL) 1,25 C F#& &
30 d. 14 KW= 1 .

1.4 XRERBFYRRNEHH

TER =) TR I SRR R TR T 35 1R
KB PRI 3 WK, Bl e 4 15 B R IR 170 g,
BE T 100—200 HEERPEFEG .2 200—300 HIE
AR A €5 3 HE AT B0 B R (AT + LR O iR =
100 : 0—95:5—90 : 10—80 ¢ 20— 70 ¢+ 30—50
50—30: 70—0 : 100) . )2 A% (TLO) 4341, & IFH
R 5153 12 M4 Fr. 1—Fr. 12, Fr.4(4 94
43 2 AR IS CODS) €8 33 3E 47 6 BE e B CACN =
H,0=15:85—98 : 2)13 5| 23 W4 5 sFr. 4-1—
sFr. 4-23,sFr. 4-22 &5 808 M 3% (HPLC, ACN =
H,0=60: 40) b5 3L 5% 3 (1x=33.1 min,
5.2 mg),sFr. 4-13 2 HPLC (ACN : H,0 =25 :
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1) aifkF R EY 5 (1x=21.9 min.15.5 mg),
sFr. 4-20 2 HPLC (ACN : H,O=57 : 43) 4i{k15 3|
WwEY 6 (tx =30.2 min, 6.6 mg), sFr.4-17 &
HPLC(ACN = H,O=47 : 53) 4tk 5 8L 54 8
(tg= 27.2 min, 17.1 mg), sFr.4-15 & HPLC
(ACN : H,0=33: 67) 4itb H 28 E5W 9 (1=
24.4 min,9.1 mg), Fr.5 (5.6 @) 4144 ODS 1
R VR (ACN = H,O=10 : 90— 98 : 2) 75
2| 24 MW %y sFr. 5-1—sFr. 5-24, H.r sFr. 5-20 &
HPLC (ACN: H,O=755: 45) 4 {k 13 21k &9 2
(tx=231.5 min, 17.8 mg) ML &% 4 (1x=31.1
min,25. 6 mg), Fr.6 (1.6 @)% ODS K AHH: @
TERR PR (ACN + H,O0=15 : 85—95 : 5)13 %] 17
AWH 4 sFr. 6-1— sFr. 6-17, sFr. 6-16 & HPLC
(ACN : H,O=150 : 50) itk 528 aY 1 (1=
32.1 min, 10. 3 mg), sFr.6-12 2 HPLC (ACN :
H,0=46 : 5O 4fifb 4 25 7 (¢x=25.6 min,

9.3 mg) MiL& ¥ 11 (¢x= 26.0 min, 2.4 mg),
sFr. 6-13 4 HPLC (ACN : H,O=40 : 60)4fi{k15 3|
AW 10 (1,=26.8 min,7.3 mg), LI EH{EER
I,
1.5 H“EDRBEFEENE

2 MRk 7 4 21 MO BT 296 05 %, L MRSA i
U RIS B 48 8 B L R 96 FL AR T E 1A
YIBIP R G M S MIC, DA 5 R R 5 £ o8 B
XF I

2 HERE5HW

2.1 HEYEHMETE

WA AE i A7 bR ER 37 ok AR i & GXIMD 00544
LR CTRAEBY o B A3 5] 4 A B R KB Y
A—HHM 7 AW REAED (S—1D BN R 25 o
Bl 1R,

CH,00C

OCH, OR,

Rlo

8:R,=R,=CH,, R,=H
9:R,=R,=R,=H
10:R,=H, R,=CH,, R,=H

3:R=COOCH;
4:R=0OH

O  OR,

E1 feEw 1—11 b4

Fig. 1

k&% 1. A& E k' H NMR (500 MHz,
CDCly) ¢6:7.28 (s,1H,H-1),5.86 (d,J =8.3 Hz,
1H,H-2),5.84 (d,J =10.1 Hz,1H, H-16),5.09
(t,J =7.3 Hz,1H,H-24),4.15 (dd,J =7.5,2.8
Hz,1H,H-7),2.77—2.70 (m,1H,H-22p3),2. 53—
2.48 (m,1H,H-13),2.37—2. 32 (overlapped,4H,
H-4,H-5,H-12a, H-220),2. 26— 2. 18 (m,1H, H-
150),1.98 (s,3H,H-31),1. 95 (overlapped,1H, H-
11e),1.87 (m,1H,H-63),1.75—1.70 (m,1H, H-
12p3),1. 68 (s,3H,H-27),1. 66 (overlapped,1H, H-
9),1.61 —1.57 Coverlapped, 2H, H-6a, H-1183),

Chemical structures of compounds 1—11

1.59 (s, 3H,H-26),1.50—1.45 (m.,1H, H-15p),
1.17 (s, 3H, H-19),1.12 (d,J = 3.5 Hz,3H, H-
28),1.01 (s,3H,H-18),0.96 (s,3H,H-29)."C
NMR (125 MHz, CDCl,) &§:202.37 (C-3),174.43
(C-30),170.79 (C-21),158.75 (C-1),149.06 (C-
17),132. 88 (C-20),132.86 (C-25),127.86 (C-2),
123.06 (C-24),74.35 (C-16),69.32 (C-7),49. 36
(C-13),48.28 (C-8),44.59 (C-9),44.00 (C-14),
42.66 (C-4),42.08 (C-5),41.34 (C-15),38.82 (C-
100, 33.19 (C-6),28.84 (C-22),28.39 (C-23),
25.88 (C-12),25.85 (C-11),25.74 (C-27),25.25
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(C-19),20. 74 (C-31),18.87 (C-18),17.89 (C-26),
12.82 (C-28),12.31 (C-29), Lk LB HEIE S Za-
man %R GH 1) A — B0 K AP E N mau-
nakeanolic acid A,

& 2. 8 @ E A, H NMR (500 MHz,
CDCly) 6:5.85 (d,J =8.5 Hz,1H,H-16),5. 09 (d,
J=7.3 Hz, 1H, H-24),3.92 (s, 1H, H-6), 2. 89
(dgq,J=13.4,6.8 Hz,1H,H-4),2.60 (d,J =13.2
Hz,1H,H-9),2.53 (overlapped, 1H, H-13), 2. 52
(overlapped, 2H, H-2), 2. 52 (overlapped, 1H, H-
22a),2.43 (m,1H,H-228),2.32 (m,1H,H-12a),
2.29 (m, 1H, H-15a), 2. 10 (overlapped, 2H, H-
23),2.04 (overlapped,1H,H-1a),1.95 (s,3H, H-
31),1. 87 (overlapped,1H,H-5),1. 85 (overlapped,
1H,H-11a), 1. 82 (overlapped, 1H, H-158), 1. 76
(dd,J =12.5,3.5 Hz,1H,H-12p),1. 67 (s,3H,H-
27),1. 66 (overlapped,1H, H-18),1.59 (s,3H, H-
26),1.44 (m,1H,H-11B),1. 39 (s,3H,H-19),1. 23
(s,3H, H-29),1.09 (d,J =6.6 Hz,3H, H-28),
0.93 (s,3H,H-18),"”C NMR (125 MHz,CDCL,) §:
216.1 (C-3),213.4 (C-7),174.7 (C-30),170.8 (C-
21),148.7 (C-17),132.9 (C-20),130.4 (C-25),
122.9 (C-24),74.0 (C-16),73.5 (C-6),52.7 (C-
8),49.4 (C-13),46.8 (C-14),46.0 (C-5),41.8 (C-
4),41.1 (C-9),40.8 (C-15),37.4 (C-2),35.1 (C-
10),33.8 (C-1),28.6 (C-22),28.5 (C-23),26.2
(C-12),25.8 (C-27),24.0 (C-19),23.0 (C-11),
20.6 (C-31),18.4 (C-18),17.9 (C-26),17.2 (C-
29),12.5 (C-28), A LA #EKUE 5 Zaman 551 4R
B EEAR — b G WA E N 6-deacetyl-1, 2-di-
hydrohelvolic acid.,

&Y 3. A @E A H NMR (500 MHz,
CDCly) 8:7.30 (d,J =10.0 Hz,1H, H-1),5.87
(dd,J=9.9,5.5 Hz,2H,H-2,H-16),5. 23 (s,1H,
H-6),5.10 (m,1H,H-24),2.82—2.72 (m,1H, H-
4),2.62 (d,J=12.9 Hz,1H,H-9),2.59 (t,] =3.5
Hz,1H,H-13),2.57—2.45 (m,2H,H-22),2. 45—
2.39 (m,1H,H-120).,2.30—2.17 (m,2H,H-23),
2.28 (d,J =12.3 Hz,1H,H-5),2.24 (d,] =12.2
Hz,1H, H-150),2.15 (m, 1H, H-11a), 2. 11 (s,
3H,32-COCH;),1.94 (s,3H,H-31),1.92 (d,J =
15.0 Hz,1H,H-158),1.85—1. 78 (m,1H,H-1283),
1.69 (s, 3H, H-27),1.61 (s,3H, H-26), 1. 60—

1.52 (m,1H,H-11p),1. 45 (s,3H,H-19),1. 28 (d,
J=6.8 Hz,3H,H-28),1.18 (s,3H,H-29),0. 92
(s, 3H, H-18),”C NMR (125 MHz, CDClL,) $:
208.9 (C-7),201.5 (C-3),174.2 (C-21),170.3 (C-
30),169.0 (32-COCH;),157.4 (C-1),148.0 (C-
17),133.1 (C-25),130.4 (C-20),128.0 (C-2),
122.9 (C-24),73.9 (C-6),73.6 (C-16),52.8 (C-
8),49.6 (C-13),47.4 (C-5),46.7 (C-14),41.9 (C-
9),40.8 (C-15),40.5 (C-4),38.3 (C-10),28.7 (C-
22),28.5 (C-23),27.7 (C-19),26.1 (C-12),25.9
(C-27),24.1 (C-11),20.9 (32-COCH;),20.6 (C-
31),18.5 (C-29),18.1 (C-18),17.9 (C-26),13.2
(C-28). LA b AZHEHcHe 55 P T A 2 9 A AR —
B,z A& Y E R helvolic acid (JHHEE R .

k& 4. A@REEB K. 'H NMR (500 MHz,
CDCl,) §:7.32 (d,] =10.0 Hz,1H,H-1),5. 84 (d,
J=9.3 Hz,1H,H-2),5.84 (d,]J =9.3 Hz,1H, H-
16),5.08 (d.J =7.5 Hz,1H,H-24),3.97 (s,1H,
H-6),3.02 (m,1H,H-4),2.66 (d,]J =12.9 Hz,
1H,H-9),2.55 (d,] =12.6 Hz,1H,H-13),2. 52—
2.41 (m,2H,H-22),2.37 (d,] =12.7 Hz,1H, H-
12a),2.22 (dd,J =15.1,8.8 Hz,1H,H-15a),2. 13
(d,J=12.1 Hz,1H, H-5), 2.10 — 2. 02 (m, H-
23a),1.96 (s,3H,H-31),1.93 (m,1H, H-11a),
1.88 (d, J=14.8 Hz, 1H, H-158),1. 80 (d,J =
12.6 Hz,1H,H-128),1. 67 (s,3H,H-26),1. 62 (m,
1H,H-238),1.59 (s,3H,H-27),1.55(m, 1H, H-
118),1.53 (s,3H,H-19),1. 20 (d,J =6.7 Hz,3H,
H-28),1.11 (s,3H,H-29),0. 93 (s,3H,H-18),"C
NMR (125 MHz,CDCl,) 8:215.6 (C-7),202.6 (C-
3),173.9 (C-21),171.0 (C-30),158.6 (C-1),147.5
(C-17),132.9 (C-25),130.7 (C-20),127.6 (C-2),
122.9 (C-24),73.9 (C-6),73.8 (C-16),52.5 (C-
8),50. 8 (C-13),47.2 (C-5),46.5 (C-14),41.5 (C-
9),40.9 (C-15),40.0 (C-4),38.4 (C-10),28.6 (C-
22),28.4 (C-23),28.2 (C-19),26.0 (C-27),25. 8
(C-12),24.2 (C-11),20.6 (C-31),18.3 (C-29),
18.0 (C-18),17.9 (C-26),12.5 (C-28), VU LK
Bl 5 Zhang % HRGE M A — B AL AWK E
A helvolinic acid,

L&Y 5. WA EK,"H NMR (500 MHz,
DMSO-d ;) 8:6.77 (d,]=2.8 Hz,1H,H-5),6.74
(d,J=2.7 Hz,1H,H-3).6.47 (s,1H.H-4"),5.76
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(s,1H,H-6"),3.75 (s,3H,H-8").,3.68 (s,3H, H-
8),3.61 (s,3H,H-9),2.14 (s,3H,H-9"),”C NMR
(125 MHz, DMSO-d ) 8:166.7 (C-7'),165.5 (C-
7),156.3 (C-3"),155.5 (C-1"),155.2 (C-4),153.5
(C-2),139.5 (C-5'),133.6 (C-1),125.9 (C-6),
107.4 (C-5),105.7 (C-6'),105.2 (C-4"),104. 8 (C-
3),56.0 (C-9),55.7 (C-8).,52.1 (C-8),21.6 (C-
9. M ERBEES Xie &M #H 1Y B A —
L,z S Y% E N 8'-O-methylasterric acid,

fE&9 6. A AR, 'H NMR (500 MHz,
CDCly) §:6.98 (d,J =2.9 Hz,1H,H-5),6.71 (d,
J=3.0 Hz,1H,H-3),6.35 (s,1H,H-4"),5. 84 (s,
1H,H-6"),3.91 (s,3H,H-8"),3.85 (s,3H,H-10),
3.82 (s,3H,H-9),3.75 (s,3H,H-8),3. 75 (s.3H.,
H-9),2.19 (s,3H,H-10").”C NMR (126 MHz,
CDCl,) §:166.9 (C-7"),166.4 (C-7),157.5 (C-3"),
157.1 (C-1"),156.7 (C-2),154.2 (C-4),141. 4 (C-
5'),136.9 (C-1),126.2 (C-6),110.3 (C-2"),106.6
(C-5),105.3 (C-4"),105.3 (C-6"),105.2 (C-3),
56.7 (C-9),56.1 (C-9),55.9 (C-10),52.6 (C-8),
52.4 (C-8"),22.3 (C-10) ., VU EEREIES Lee
SEUU RS AR — 5 %A W) % E M methylated
asterric acid,

k& 7. ¥ AR K. H NMR (500 MHz,
CDCl,) §:6.98 (d,J =2.8 Hz,1H,H-5),6.69 (d,
J=2.8 Hz,1H,H-3),6.35 (s,1H,H-4"),5.85 (s,
1H,H-6'),3.91 (s,3H,H-8),3.81 (s,3H,H-9"),
3.72 (s,3H.H-8),3.70 (s,3H,H-9),2.18 (s.3H,
H-10"),"C NMR (125 MHz,CDCl,) §:167.3 (C-
7'),166.6 (C-7),157.5 (C-3'),156.8 (C-1'),154. 3
(C-2),154.0 (C-4),141.6 (C-5),136.1 (C-1),
126.0 (C-6),110.0 (C-2"),108.7 (C-5),106.6 (C-
6'),105.3 (C-3),105.3 (C-4"),56.5 (C-9),56.1
(C-9',52.6 (C-8),52.6 (C-8),22.3 (C-10"), LA
RS Liv S0 RE MR A — 2Lk A Y
¥ E N dimethyl 2,3 -dimethylosoate,

L&Y 8 R B E KKK, H NMR (500
MHz.CDCl,) §:12.98 (s,1H,2'-OH),7.00 (d,] =
2.3 Hz,1H.,H-5),6.60 (d.J =2.3 Hz,1H,H-3),
6.45 (s, 1H, H-5"),6.06 (s, 1H,H-3").3.69 (s,
3H,H-9),3.67 (s,3H,H-8),3.49 (s,3H,H-11),
3.37 (s, 3H,H-7",2.28 (s.3H,H-8),”C NMR
(125 MHz,CDCl,) §:199.8 (C-10),166.4 (C-7),

164.4 (C-6"),161.1 (C-2"),157.2 (C-2),156.7 (C-
4),148.1 (C-4"),128.5 (C-6),127.9 (C-1),111.1
(C-1,110.6 (C-5'),108.0 (C-5),103.4 (C-3"),
103.1 (C-3),56.3 (C-9),55.8 (C-7"),52.4 (C-8),
51.0 (C-11),22.6 (C-8")., L E¥#EEIE S Ha-
masaki 25 R P FEA — B I AW L E N dim-
ethylsoluchrin,

k& 9. A Ak A, 'H NMR (500 MHz,
DMSO-d;) 8:6.90 (d,J =2.8 Hz,1H,H-5),6. 68
(d.J=2.1 Hz,1H,H-3),6. 07 (s,2H,H-3",H-5"),
3.64 (s,3H,H-9),3.63 (s,3H,H-8),2. 14 (s,3H,
H-7")."C NMR (125 MHz, DMSO-d;) 8:199.7
(C-10),165.7 (C-7),161.7 (C-2",C-6"),158. 2 (C-
4),156.8 (C-2),147.4 (C-4"),127.9 (C-6),126.2
(C-1),109.2 (C-1"),107.5 (C-3",C-5"),107. 2 (C-
5),103.4 (C-3),56.0 (C-9),52.0 (C-8),21.6 (C-
8", L EB W E Y% 5 Ohashi 57 3k 8 f 3L A —
H Lz B WS E N sulochrin,

L&Y 10 B @ E A K . H NMR (500 MHz,
CDCl,) §:12.98 (s, 1H,2'-OH),7.01 (s,1H, H-
5),6.59 (s,1H,H-3),6.45 (s,1H,H-5"),6.06 (d,
J=1.4 Hz,1H,H-3"),3.67 (s,6H,H-9, H-8),
3.50 (s, 1H,4-OH),3.37 (s,3H,H-7"),2.29 (s,
3H,H-8)."C NMR (125 MHz, CDCL,) &:199.9
(C-10),166.4 (C-7),164.4 (C-6"),161.1 (C-2),
157.2 (C-2),156.6 (C-4),148.3 (C-4"),128.5 (C-
6),127.9 (C-1),111.1 (C-1"),110.5 (C-5"),108. 1
(C-5),103.4 (C-3'),103.1 (C-3),56.3 (C-9),55.8
(C-7"),52.4 (C-8),22.6 (C-8"), LI EEwiEES
Liu & GRS s f A — 8L b A %
%€ N monomethylsulochrin,

L& 1w aE AR K. H NMR (500 MHz,
CDCly) §:7.11 (d,J =1.5 Hz,1H,H-2"),6.55 (s,
1H,H-7),6.37 (s,1H,H-5),5.77 (d,] =1.5 Hz,
1H,H-4),3.95 (s,3H,4-OCH;),3.69 (s,3H,1'-
COOCH,).3.66 (s,3H,5-OCH,),2.44 (s,3H.,H-
6a),"”"C NMR (125 MHz,CDCL,) §:190.6 (C-3),
185.8 (C-3'),174.5 (C-7a),169.6 (C-5"),163.6
(1'"-COOCH, ), 158.5 (C-4),152.3 (C-6),138.4
(C-1",137.3 (C-2'),108.5 (C-3a),105.7 (C-7),
105.5 (C-5),104.1 (C-4"),84.0 (C-2),56.9 (5'-
OCH,),56.2 (4-OCH,),52.9 (1'-COOCH,),23.3
(C-6a), Lh LBEBEEE S & FR%" IRGE 1 AR —
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Lz E WK E N trypacidin,
2.2 mEEHE

Sy ik — 25 T g M FE GXIMD 00544 IR 9 AR
P BB T T R MIC BEATINE (% 1), M f
HRBMEY 1—4 WHABSRY T ISHUR G, 1k
AW 1 — 4 X IR H A S E T MIC 43 5 R
51.20.52.80,28.40,52.60 pg » mL~ ', H i, k&
Y1 1.3.4 X548 2O B B A R 09 30 iR T MIC 43
MR 6.40.7.10,13. 15 pg » mL ", 5 kX IR 259
TWEPEA Y, A 1.3.4 % MRSA L E A #0501y 3
H/EF MIC 43 %) K 5.12.5.68.2.63 pg » mL ™', 5
FH 0T R G0 280 A >
x 1 MHHE GXIMD 00544 X R G =W B SN NE K E
Table 1
tabolites isolated from Asperigillus fumigatus GXIMD 00544

Minimal inhibitory concentrations of secondary me-

Unit:pg * mL™'
| A 5
am  WEAREE 4 5090 4
Compound - MRSA V. pelagius V. roti ferianus
1 5.12 51. 20 6. 40
2 13. 20 52. 80 26.40
3 5.68 28.40 7.10
4 2.63 52. 60 13. 15
11 34. 40 — —
Penicillin 0. 85 15. 37 13.70
Chloramphenicol 3.54 4. 36 6. 87
RIS
XHH%?@E% PUR =R G x B E Y

?}L OB 1% P, Zaman 250 R
i Hﬂﬁﬂﬁf{}ﬁz% maunakeanohc acid A,maunakean-
olic acid B X 4 B {0 ] %) BR 8 34 47 410 i 4 H . MIC 24
9 6.25 pmol « L1, 5 AW I 1 5 R A AR
Avila-Herndndez 2 18 7 3 MR KL &9
4514 16-O-propionyl-16-O-deacetylhelvolic acid, 6-
O-propionyl-6-O - deacetylhelvolic acid Fl helvolic
acid, ¥ ¥F TCFLEEBR B (Ste prococcus agalactiae) M
HilfEH - MIC 439 8 16.2.8 pmol « L', ARBF5EIR
TR PR 24k A ) maunakeanolic acid A (1),
6-deacytyl-1,2-dihydrohelvolic acid (2) ,helvolic acid
(3) .helvolinic acid (4) FHLIEFE I 5 P . O = 2 2R
BECE Y i IF R ROR 3R T 5%

i A R G W) & — DA R A
RIRIIA G W) LG R E L R 4 R AR R L

THIY ALY B 2R WS, Guo %7 %
A EAEMMEENBHRERSY. 700N
Hop
chloroisosulochrin %J 40 i #k A28 & 55 F;(Hel a) F I
H3E B A A0 e 55 L 1G5, A 35. 2 pmol e
lotether D %} Hel.a FILAZE 3| A9 41 L 5 ( MCF-7>H_7,
B M EENE L IC,, 225N 60.8,22.6 pmol « L', A
MR KX ER L&Y 11 X MRSA W4 —E i
il £ T AR 0 — 25 0647 40 B 2 P AH SC A I 5T

chloroisosulochrin  #1  pestalotether D,

1y pesta-

4 it

AW 5T N — Bk AL 1 AT bR ER 3 0k VR il & GX-
IMD 00544 H23 8571538 11 ML a ¥, 2% &5 0k
AN RIS A — D LK 7T RS
P5—1D) i EmRIEEY 1—4 B EA BRI
TP T X 3 BRI R R 2 A R A

2% ik
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Secondary Metabolites of a Beihai Zhulin Saltern-Derived Fungus
Aspergillus fumigatus GXIMD 00544

ZHANG Gengsi, LI Haiyan,FU Chunging,SU Zhiwei,ZHOU Dongmei, GAO Chenghai,

LIU Yonghong, XU Xinya" "

(Guangxi Key Laboratory of Marine Drugs. Institute of Marine Drugs. Guangxi University of Chinese Medicine, Nanning, Guan-
xi,530200, China)

Abstract: This study aims to investigate the secondary metabolites of a Beihai Zhulin saltern-derived fungus
Aspergillus fumigatus GXIMD 00544 and explore their antibacterial activities. Multiple column chromatog-
raphy methods and the spectral data were employed to identify the chemical structures of the secondary me-
tabolites. Furthermore, the 96-well plate method was employed to determine the antibacterial activities of
these metabolites. Eleven compounds,helvolic acids (1—4) and phenolic acid derivatives (5—11) ,were sepa-
rated from the ethyl acetate extract of this strain. These compounds were identified as maunakeanolic acid A
(1) ,6-deacetyl-1, 2-dihydrohelvolic acid (2), helvolic acid(3), helvolinic acid (4),8'-O-methylasterric acid
(5) ,methylated asterric acid (6), dimethyl-2, 3"-dimethylosoate (7), dimethylsulochrin (8), sulochrin (9),
monomethylsulochrin(10) ,and trypacidin(11). Among them,compounds 1,3,and 4 showed strong inhibitory
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effects on the human pathogenic bacterium Methicillin-Resistant Sta phylococcus aureus (MRSA) , with mini-
mum inhibitory concentrations (MIC) of 5.12,5. 68,and 2. 63 pug * mL ' ,respectively. Furthermore.they ex-
hibited strong inhibitory effects on the marine biofouling bacterium Vibrio rotiferianus,with MIC of 6. 40,
7.10,and 13. 15 pg » mL ' ,respectively. In addition,the three compounds demonstrated inhibitory effects on
the marine biofouling bacterium V. pelagius. The helvolic acids 1—4 all demonstrated strong broad-spec-
trum antibacterial activities.

Key words:saltern-derived fungus; Aspergillus fumigatus ;helvolic acids; phenolic acid derivatives;antibacte-

rial
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