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Abstract: Objective To study the secondary metabolites of marine-derived Aspergillus fumigatus MDCW-15. Methods The
secondary metabolites were isolated and purified by column chromatography over silica gel. And their structures were identified by
the spectroscopic analysis of NMR and MS. The antifungal bioactivities were assayed by paper diffusion. Results A new
fumagillin compound 1 and a known compound 2 were isolated from the fermentation broth of marine-derived Aspergillus fumigatus
MDCW-15. The antifungal bioactivities were assayed by paper diffusion. Compounds 1 and 2 showed antifungal activity against
Candida albicans with an equal MIC value of 32.0 ug/mL. Conclusion Compound 1 is a new compound named 2'-Cis-
fumagiringillin. Compounds 1 and 2 exhibit antifungal activities.
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P43 8 T AGS ) fumagillint, Sy T kS0 9T ik g
PEEFRIFEMPUREIEERR, ARS8 MK E T 7
Jb &8 ¥ &K A AR K U5 19 Aspergillus  fumigatus
MDCW-15 FARE™ Y70 & 1 1 AH R a3
&) 2'- I =-E B % % (2'-cis-fumagiringillin, 1)
A 1A 2R E Y fumagiringillin (2) (B 1), &
HW 1R 2 %) SR 0 B /AN IR (MIC)
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Fig. 1 Structures of compounds 1 and 2
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LRH-500A BUAALIETRAE (JAREBEBFHAL
PR PR AT YXQ-LS-75S11 #l i s K AR (
RS AR AR EIT 4] ). HCB-1300V 7Y
HiETAES (FREB/REMBHEEGRAAD.
KQ-500DB A #% i 5 il v ds (R Tl 75 A s
AR D). Nicolet NEXUS 470 BULTAREAY (35
Nicolet 22 7] ). Mariner API-TOF % i 4% (3£ [H
M ARG AT D). & ¥ ESIMS Q-TOF
ULTIMA GLOBAL GAA076 LC(Z[H Waters A 7] )+
POLAX-L M Jige{ (3£ E ATAGO 2 #]).
Agilent-DD2 500 B! % i LARAC (Agilent A 7], IE
FHAENE 200~300 H (5 B TAERB AR &
FIEER YMC*GEL ODS-A-HG ( H 4 YMC Group).
P> B HBEIR G HEE. &SN Tk
Rtk 24l 7

W EE B Aspergillus fumigatus MDCW-15 43 &5
TV b B Ok YR B R A AR (N21°44'39",
E108°3538") M. G Hikk M A KA 5 55 Hout
(GenBank accession No. MN013975), 4 1 i #k 4 &
A Aspergillus fumigatus MDCW-15.
2 FE
2.1 HbkAEE

B B Pk Aspergillus fumigatus MDCW-15 1T
HH 2 SRRk, 28 CHIFRAETHRIIE 3d, Kt
PR AREERIT 300 mL K5l (H #ERE 20 g 4 H
10g. FoKHK 19 BEEFE 3 9. Wik 10 9. KH,PO,

0.5 g~ MgSO,+7H,0 0.3 g. NaCl 33 g, [93k/K 1000
mL) FI4EZH (1000 mL) 1, SiE#ER9E 30d,
RIS 20 Lo
22 BRI FEE

R EHR 4] DNA (I3 53 DL R4t
Ak 3 B4 A A TR AR B A F R,
2.3 EMAYREES S
2.3.1 B #E Aspergillus fumigatus MDCW-15 $2HL )
& KRR FEEER OB AL, B8, JE
WA IE1FERE 6.7 g
232 tLBEVIRISE R E AT Uk R A
HE, SR A BB R 405 (100 1.7 :1.5:1. 3 :
1. 101, 10 3) BREEVRML, WsE. Wi e =m
e (TLC) Kill-& H 3515 6 N4> (Fr. 1~6). HPLC
TR BB R B, Fr. 3 Fi8 4 5 AN ICEE 350 nm
T 2 D RFIRI, PR HALBE RGHOR, AlRe
NEFAEY), RILEPEET HPLC AixfiX 2 4~
WEHATE M DB . X Fr.3 (1.59) KM AR
R (i (30%~100%FH ) Wi, W&, W4i)a
2 TLC kil & 453 7 AN Fr. 3.1~3.7. HPLC
SIHTRIR, Fr. 33 HEAIX 2 MEER. X) Fr. 3.3
(325 mg) KA kAT € il LAy R -BE R £ 16 (6
1~1:1) FREEVEM Atk BRI A9 1 (2.8 mg) F
2 (6.0mg).
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TR IEACN b, FRA TR NG TR R A |,
28 CHIFFFET IR 12 h, WL LI pE
Az o PR 24 R P B/ MTTERTAR P2 (MICO 2 4 pg/mL.
ST AL B Ak e L AR PR 2 MIC.
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31 EHEELER

Bk MDCW-15 f1] 18S rDNA J:[X [ PCR 31

100

FPHIAE N 572 bp, 5 NCBI H# 7 h (1 BE #k
Aspergillus fumigatus [Aspergillus fumigatus OHIG
AV (MF540309.1) ] f) 18S rDNA & X 51 [ 5 P
9100%, SEZRAERGKEW LT F—53.
W10 K E R MDCW-15 ( GenBank
MNO013975) Ah# & Aspergillus sp. (&l 2). Btk
KB JE i — PR RS RHE, BE R0
Mg, SOk, S5t SR, %
7€ # & MDCW-15 J4 i % 14 Aspergillus fumigatus.

MDCW-15

Aspergillus fumigatus OHIG AV (MF540309.1)
Aspergillus fumigatus MEFC012 (MK732094.1)

Aspergillus fumigatus RT-1 (GQ458017.1)
Aspergillus fumigatus YLJ-44 (JX231005.1)
Aspergillus fumigatus sCS1_3 (MK460861.1)

Aspergillus terreus SHPPO1 (JF738047.1)
— Aspergillus iizukae NRRL 3750 (AY822648.1)

100|_Aspergillus flavipes HN4-13 (JX287370.1)

0.005

2 MDCW-15 BRI R G L BRIR X &
Fig. 2 Phylogenetic tree analysis of strain MDCW-15
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(T 477.248 3) A HHESTETFIE [MAH],

PR T RN CoeHae0g. LA H R FE (3 405,
1721, 1610, 1209. 1067 cm ™) 258 AL IHHE
WU . ZA& 15 fumagiringillin (k&4 2) B
LAMNRUSCARAL, AR RTIULED, W15 AW il
GEFEW. a1 7 BC-NMR Fl HSQC i
B 9 A sp? IRHIJE (8¢ 123.4. 119.9. 144.9.

133.3. 141.6. 140.8. 135.3. 145.3. 124.3), 1 4
PEFRIE (6c 169.7). 3 MBI I (S 78.4/3.74,
68.3/5.63. 80.7/3.30). 1 NERAW F I (den
78.713.79,3.61) 1 MHEHLE (6¢n 57.2/3.38). 31
W H 3 (S 26.8/1.89, 2.10. 29.5/1.61, 1.64.

31.3/2.01,2.34). 1 MRHEE (5o 54.012.19), 34
3L (5o 16.5/1.29. 18.0/1.57. 26.0/1.64), 1 M&R
B (6 170.4) F12 NMEHZFMK (5c 81.2. 86.9).
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FORATRVRIIRIRCN Z Y, S am 2 K. &
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H-6/H-7'/H-8'/H-9', H-9/H-1/H-2/H-3/H-4 1 H-10/
H-11/H-12 M RME S (K1 3). &% 1 1f HMBC
TR I T R R R AR E S (] 3):
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55 H-12 1 C-15. C-16 HAHKAME5; H-17 fil C-1
HHFES: H-1HC-3. CEAHMFES: HAR
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=1 &Y 1H NMR ##E (500/125 MHz, CD,0D)
Table 1 NMR Data of compound 1 (500/125 MHz, CD;0D)

TRAL On dc

1 3.74(1H,dd, J=12.0,3.0 Hz) 78.4, CH

2 5.63(1H, m) 68.3, CH

3 1.89 (1H, m, H-3p), 2.10 (1H, m, H-30)  26.8, CH,

4 161(1H, m, H-4a), 1.64 (1H, m, H-4B) 295, CH,

5 81.2,C

6  3.79 (1H, d, J = 8.9 Hz, H-6a), 78.7, CH,
3.61(1H, d, J = 8.9 Hz, H-6b)

.
8 86.9, C

9  219(1H,d,J=12.0Hz) 54.0, CH
10 3.30 (1H, m) 80.7, CH

11 2.01 (1H, m, H-11a), 2.34 (1H, m, H-11b) ~ 31.3, CH,
12 5.22 (1H, m) 123.4,CH
13 133.2,C

14 129 (3H,5s) 16.5, CH,
15 157 (3H,s) 18.0, CH,
16 164 (3H,s) 26.0, CH,
17 3.38(3H,s) 57.2, CHs
I 167.0,C

2" 574(1H,d, J=11.3 Hz) 119.9, CH
3 6.72(1H,dd, J =11.3,10.7 Hz) 144.9, CH
4 761 (1H,dd, J =145, 10.7 Hz) 133.3, CH
5 6.65(1H, dd, J = 14.5, 10.8 Hz) 141.6, CH
6 6.79 (1H,dd, J = 15.2, 10.8 Hz) 140.8, CH
7' 6.58 (1H, dd, J = 15.2, 11.0 Hz) 135.3, CH
8  7.31(lH,dd, J=15.1,11.0 Hz) 145.3, CH
9" 594 (1H,d,J =15.1 Hz) 124.3, CH
10' 170.4,C

3 a1 MEE H-1H COoSY (#%4). HMBC (5ik)
EPS

Fig.3 Key H-'H COSY (boldse) and HMBC (solid arrows)
correlations of compound 1

HOOC

4 A 1KEE ROESY HHX (L&)
Fig. 4 Key ROESY (broken arrows) correlations of
compound 1

B, (HRHETIRENLED L EARR (2.8mg),
WETHERBESAT . (HRIRIE LAY 10 2 (B 1Y)
BER—BURE R, T AW e A 100 B A A
FIHARL. L& 1 5 SCERIRIE Y fumagiringillin
(X BICAAZ KU ORI, 28 Scifinder $UEZERR
EWEY) L AR EY), fdh 2-IA-E BER.

WEY 2: WEOMPIRY, [o]) —15° (c 0.2,
MeOH). ESI-MS m/z: 477.3 [M+H]", &+
Co6Ha0s: "H-NMR (500 MHz, CD;0D) &: 7.34 (1H,
dd, J = 15.3, 11.0 Hz, H-8'), 7.29 (1H, dd, J = 15.5,
11.5 Hz, H-3"), 6.74 (1H, m, H-5'), 6.70 (1H, m, H-6"),
6.58 (1H, m, H-7"), 6.55 (1H, m, H-4"), 6.02 (1H, d,
J = 15,5 Hz, H-2'), 5.95 (1H, d, J = 15.3 Hz, H-9"),
5.63 (1H, m, H-2), 5.22 (1H, m, H-12), 3.76 (1H, d,
J=8.8Hz, H-6), 3.73 (1H, dd, J = 12.0, 2.8 Hz, H-1),
3.62 (1H, d, J = 8.8 Hz, H-6), 3.35 (3H, s, H-17), 3.30
(1H, m, H-10), 2.33 (1H, d, J = 11.8 Hz, H-9), 2.31
(1H, m, H-11), 2.01 (1H, m, H-11), 1.84 (1H, m, H-3),
1.65 (3H, s, H-16), 1.64 (1H, m, H-4), 1.63 (2H, m,
H-3, 4), 1.57 (3H, s, H-15), 1.27 (3H, s, H-14);
BC-NMR (125 MHz, CD;0D) &: 169.2 (C, C-10'),
167.7 (C, C-1'), 145.5 (CH, C-8"), 145.0 (CH, C-3'),
141.0 (CH, C-5"), 140.3 (CH, C-6'), 135.2 (CH, C-4"),
134.6 (CH, C-7'), 133.3 (C, C-13), 124.9 (CH, C-9"),
123.5 (CH, C-12, 2), 86.9 (CH,, C-8), 81.2 (C, C-5),
80.6 (CH, C-10), 78.7 (CH,, C-6), 78.6 (CH, C-1),
68.5 (CH, C-2), 57.2 (CH5, C-17), 53.5 (CH, C-9),
31.3 (CH,, C-11), 29.5 (CH,, C-4), 26.9 (CH,, C-3),
26.0 (CHs; C-16), 18.0 (CHs; C-15), 16.6 (CHs,
C-14). ZLEWIEHE 5cikiiE — 5, %
&) 2 Jy fumagiringillin.
33 HMEEMEMIREE R

STALA LA 2 BEAT (1 0 A Bk B A 1 5 1V
Wy, WITEIREEA 128 pg/mL, TEMHIKE T B
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TANTE P . DAIR B v BT AR AR I AR
BNHIARE (MIC), RZAWEY 1R 23 AtE
EREA ) MIC {E #3224 32.0 pg/mL.
4 g

A S 6F I PR BB Aspergillus fumigatus
MDCW-15 FIRAEAR = iEAT THT9E, 2 mwAE —
SERFRIL S PR 2 MU A (1. 2), Hi
WEY L EY, WED 1R 2 5 OS2k
() MIC 83419 32.0 pg/mL. H FieEA R8T phaL s
S SRR B TR 3 P 0 e
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