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HE: A TR ERERMS T, KRNRBAKAEEAHN . sephadex LH-20 BIRALEAT. FH &R
HMEEF 5B HIEA KRR TOEERERGME (Aspergillus fumigatus)t) LEE R BUR VAT R 469K
AR a B, RGBT BATE GE M BALK R Fo BRI A RS e M. Lo B seT
15 Medds, L 11 AHS=FAvks £ 4 4 sk (diketopiperazine), 4 NE ok £4T4A 4 (fumiquinazoline),
4% % : fumitremorgin B (1) , 13-oxofumitremorgin B (2), fumitremorgin C (3), 12-hydroxyfumitremorgin
C (4), cyclotyprostatins B (5), cyclotyprostatins C (6), cyclotyprostatins E (7), verruculogen (8), spirotry-
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(13), 3-hydroxyfumiquinazoline A (14)#= fumiquinazoline E (15). & BF3|4) 15 AMua-H, F5 78w

FRARM W EA, A B eI L AR R T AF AR A.
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(Hyphomycetes) . M1 H (Hyphomycetales) . %z
J& (Aspergillus) BTN, Sy i 85 )& o 55 WL B D 2
— MR ERIRAR ) 1z, W25 YD, AP LA A
S e B A, H7 A R SE e A o RE 8 5 ALK
(e E A, BRI M E e B TR R L
JUE fE B A i fa R . e an, Rl AR R R A A
Yy % FE & (Fumitremorgin) ™ 5 5 F & & {d Fl
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T fEERRNERGER,

AR TAR GE i Bl AR ELTR, W LT PR HREA Y
HEAF 2R, AT A5 L EL A R ik A A A 2R DL R T sk
it 5 0 2R B, TR 6S 7= A1 2 45 f Fe 5 | 23
YERME R B AR =B, A 20 titad 50 4R
Newton!? 45 24 - M U5 (9 Sk T (Cephalo-
sporium acremonium) )& BEY) & PTG Y
Cephalosporin C LUK, WEEIA:Y) BT TE TEAF ST H
i AR 2 S ] . g ARYT AR /N
filigE 10 1 RSB B BE A Plinabulin (NPI-2358)1,
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Fig. 1 Chemical structures of compounds 1-15 isolated from Aspergillus fumigatus

Cary 50; & 4r#fi%1%: Thermo Fisher LC-LTQ- Cis JUAHIE R fE[E Merck A F); BERIER}: Fiil GE
Orbitrap XL spectrometer; R {4 %i: JASCO-810 Healthcare Bio-Sciences AB A Fl; #2471, W22 T
CD spectrometer; 2 iE AR : Bruker AM-400; =44 RERG: T SR T o A BT 500 28 A 43 A i
AR : 5EE Dionex AR MIZEE Agilent /A F]; ok at,
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2 HHRXE

KA 2 TR AR T 2014 45 W 3K T b [ G A ) TR
PR BP0y (Marine Culture Collection of China,
MCCC 3A00161), 5 T B[ B 7 G v O DX M DT
), T 2 434 mo BRPR BRI 5 DR A7 T4
R R 2 [ BF B8 27 Bt 24 27 Bt K AR 2 W Ak Bt =2,
P T - B 42 3 e SR IO R A, PR ) b X
FE NI A

3 BWHRABARRLE

3.1 BHRABMER

R il B ORI AR L AL PP B PDA B53R3E L, ik
BT 28 CHHEA . AR, 29 1 FEWER
R T2 BEFAYOR, WHE T2 ERA,
WA BRI AT o Z )5 W BT 55 35 F A8 T 214
TR IR 10% 1 45 B i 5 42 3 O R TR & B R AR
(0.5%7E M RIE A BRSO, 1 L B & 200 g
FK A 200 mL /K, 123°CKH 0.5 h, BEFEHL), 25
HE T 28°CHEFE 4
32 REHB

FIRT, 30 kg M ROK AL BEWIIN 95% L iR
W10 h, $EIC6 IR, BRI R 4E 5 15 502 (2 kg)o
SR EHAKREG, AR SR CFERE R 1T
HEL, A5 287 ¢ LR LBEIBOLAERY) . LR LTk
T FEAT R AL E AT (80~100 H ), 5 - Y
(100 : 0—0 : 100)BE PN, F TLC 635 I AH
F# 4y, 558 6 45 (A—F).

2043 B ¢ Sephadex LH-20 BEJAE (T g «
ft, 1 DFNEARRE AL Z AT (Ao g - R, 15 0 1)
RIBAS 3] B B2 B~ E 2501, B2 & stk Hl o
(2B /7K 40/60, 220 nm)f3ibEY) 12(28.23 mg).
Bl 4 SOA R (G 3% A (FF E-7K, 20 @ 80—100 : 0)75
#| 3 /M4y B1-1, B1-2 #l B1-3, B1-1 fll B1-2 5022
il 25 m OB (g AR Alifk, 132 E Y 1(24.12 me)Fil
8(5.78 mg).

45y C e A A S (MPLC)LL MeOH-
H,0 ZGh6 BE L (30% FH BE—100% 1 )5 5] 4 4~
WeE#R 4 C1—C4. C1 FRIKZ MPLC(40/60—80/20
H /7K )5 8] C1-1>C1-44 4y, b C1-3 Z0FA
R €535 K [ 2 1 HPLC Zifbi3 815 3(16.67 mg),
11(6.54 mg), 13(26.45 mg), 14(6.99 mg)F/l 15 (3.40 mg).

C4 %4 Sephadex LH-20 #Efit . MPLC., 1EAHAERA: .
il HPLC 28 @i or & kit 1o & alifh, w4
BEMLEY 2(17.0 mg), 4(6.35 mg)Fl 9(12.3 mg).

24y E 4 Sephadex LH-20 BB AE (G H % -
FEE 1 DRIBARE 3 A4l E1—E3. YQ3-3-1,
YQ3-3-2 Fl YQ3-3-3, E2 £ MPLC(F /7K ) [ S 4
JEVEG . IEAHRERCAE R BT Skl 4 HPLC(Z MG /K
85/15)4lifb 13 ki 5% 7(3.56 mg)FIfL&H) 10
(6.89 mg). E3 ZIEAEERAE RN (& ML - B
100 : 1—0 : 100)% B, %X J54 MPLC(MeOH/H,O
30 1 70100 : 0 FEE) Kz~ il 45 WA £ 335 21k 15 2]
L& 5(10.90 mg)FfL A9 6(10.35 mg).

4 HWETE

Ew 1. AETERHAR, [a])-13.7 (c=0.22,
CHCl3); ESI-MS: m/z 502.2280 [M + Na]', 7> ¥z N
C,7H33N;05; 'H-NMR (DMSO-d;, 400 MHz) oy, : 5.87
(1H, d, J=9.97 Hz, H-3), 4.51 (1H, dd, J=4.63, 9.21 Hz,
H-9), 5.52 (1H, d, J=1.95 Hz, H-13), 7.67 (1H, d,
J=8.66 Hz, H-16), 6.66 (1H, dd, J=2.16, 8.67 Hz,
H-17), 6.74 (1H, d, J=2.04 Hz, H-19), 4.48 (2H, d,
J=6.1 Hz, H-21), 4.94 (1H, t, J=6.03 Hz, H-22), 1.84
(3H, s, H-24), 1.66 (3H, s, H-25), 4.73 (1H, d, J=10.0 Hz,
H-26), 1.58 (3H, s, H-28), 1.91 (3H, s, H-29), 3.73 (3H,
s, H-30). *C-NMR (DMSO-d,;, 100 MHz) ¢ : 130.5
(C-2), 48.2 (C-3), 170.6 (C-5), 58.6 (C-6), 29.1 (C-7),
22.4 (C-8), 45.2 (C-9), 166.3 (C-11), 83.4 (C-12), 68.3
(C-13), 106.5 (C-14), 120.7 (C-15), 121.3 (C-16),
108.9(C-17), 155.6 (C-18), 93.7 (C-19), 137.6 (C-20),
41.3 (C-21), 120.6 (C-22), 133.9 (C-23), 18.4 (C-24),
25.6 (C-25), 123.8 (C-26), 134.3 (C-27), 18.2 (C-28),
25.6 (C-29), 55.9 (C-30), 35 SCHR[S1HRE T Ao %R
i XF LU, R Ak G 4 S i) I I WIR 1 2 A ) e
fumitremorgin B,

fea ¥ 2. REORFERE R, [0]3+21.5 (c = 0.41,
CHCly); 6y : 6.02 (1H, d, J= 9.78 Hz, H-3), 2.35 (1H,
m, H-7a), 2.11 (1H, m, H-7b), 2.09 (1H, m, H-8a), 1.93
(1H, m, H-8b), 3.61 (2H, dd, J=9.02, 16.71 Hz, H-9),
8.11 (1H, d, J=8.63 Hz, H-16), 6.88 (1H, dd, J=8.62,
1.99 Hz, H-17), 6.62 (1H, d, J=1.94 Hz, H-19), 4.47
(2H, m, H-21), 4.95 (1H, t, J=5.56 Hz, H-22), 1.82 (3H,
s, H-24), 1.71 (3H, s, H-25), 1.94 (3H, s, H-28), 1.63
(3H, s, H-29), 3.82(3H, s, H-18-OCH;). "*C-NMR
(CDCls, 100 MHz) dc: 147.5 (C-2), 48.7 (C-3), 165.2
(C-5), 60.2 (C-6), 28.6 (C-7), 23.2 (C-8), 45.5 (C-9),
173.1 (C-11), 81.9 (C-12), 181.5 (C-13), 108.2 (C-14),
118.5 (C-15), 123.0 (C-16), 111.7 (C-17), 55.6 (C-18),
94.9 (C-19), 139.0 (C-20), 42.7 (C-21), 118.3 (C-22),
136.4 (C-23), 18.3 (C-24), 25.5 (C-25), 122.1 (C-26),
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138.2 (C-27), 18.7 (C-28), 25.9 (C-29), 55.8 (C-18-
OCH 3). LA %l 53CHk[6]0 IR, #E iz ik &9k
ARG 13-0xofumitremorgin B,

&Y 3 HEHE, [a]2-7.9 (c=0.13, CHCL);
"H-NMR (DMSO-dq, 400 MHz) 6 ;: 5.85 (1H, d, J =
9.78 Hz, H-3), 4.27 (2H, m, H-6, 12), 2.20 (1H, m,
H-7a), 2.01(2H, m, H-8a), 1.85 (2H, m, H-7b, 8b), 3.44
(1H, dd, J=5.86, 7.71 Hz, H-9), 3.31 (1H, dd, J=15.79,
521 Hz, H-13a), 2.86 (1H, dd, J=15.82, 10.96 Hz,
H-13b), 7.42 (1H, d, J=8.26 Hz, H-16), 6.66(1H, dd,
J=8.32,2.36 Hz, H-17), 6.84 (1H, d, J=2.42 Hz, H-19),
4.84 (1H, d, J=9.24 Hz, H-21), 1.59(3H, s, H-23), 1.94
(3H, s, H-24), 3.81 (3H, s, H-25). *C-NMR (DMSO-
ds, 100 MHz) dc: 130.8 (C-2), 48.3 (C-3), 167.5 (C-5),
56.8 (C-6), 26.4 (C-7), 21.1 (C-8), 43.2 (C-9), 163.8
(C-11), 54.4 (C-12), 19.3 (C-13), 103.2 (C-14), 116.8
(C-15), 118.7 (C-16), 106.8 (C-17), 153.8(C-18), 93.3
(C-19), 135.2 (C-20), 123.2 (C-21), 131.2 (C-22), 23.8
(C-23), 16.3 (C-24), 53.7 (C-25). LA -%ds 5 CHik[7]
xR, 0 AL A Yo IR RS Y fumitre-
morgin C,

EY 40 TEEREIR, [a]3+15.8 (¢ = 0.15,
CHCl3); '"H-NMR (DMSO-d, 400 MHz) 6 1 : 6.02 (1H,
d, J=9.52 Hz, H-3), 438 (2H, dd, J=9.47 Hz, H-6),
3.65 (1H, d, J=15.97 Hz, H-13a), 3.27 (1H, d, /=16.24 Hz,
H-13b), 7.53 (1H, d, J=8.68 Hz, H-16), 6.87 (1H, dd,
J=2.14, 8.63 Hz, H-17), 6.85 (1H, d, J=2.12 Hz, H-19),
4.76 (2H, d, J=9.37 Hz, H-21), 1.88 (3H, s, H-23),
1.61(3H, s, H-24), 3.78 (3H, s, H-25). "C-NMR
(DMSO-ds, 100 MHz) d¢c : 131.8 (C-2), 50.2(C-3),
170.9 (C-5), 59.2 (C-6), 29.2 (C-7), 22.8 (C-8), 45.6
(C-9), 164.3 (C-11), 84.3 (C-12), 30.4 (C-13), 103.5
(C-14), 121.8 (C-15), 119.2 (C-16), 109.9 (C-17),
157.4 (C-18), 95.8 (C-19), 137.6 (C-20), 123.1 (C-21),
134.5 (C-22), 25.8 (C-23), 18.4 (C-24), 55.7 (C-25). VA
B SR80 BB, B 1Ak B o R R S
LG Yt %7 % 12-hydroxyfumitremorgin C.

EY 5 WREALE, [a])+19.9 (¢ = 0.37,
CHCl;); ' H-NMR (CDCl;, 400 MHz) &y : 6.65 (1H, d,
J=9.70 Hz, H-3), 4.38 (2H, m, H-6), 2.44 (1H, m,
H-7a), 1.96 (1H, m, H-7b), 2.13 (1H, m, H-8a), 1.98
(1H, m, H-8b), 3.72 (2H, m, H-9), 7.45 (1H, d, J=
8.63 Hz, H-16), 6.81 (1H, dd, J=8.62, 2.23 Hz, H-17),
6.88 (1H, d, J=2.12 Hz, H-19), 5.56 (1H, d, J=9.72 Hz,
H-21), 1.78 (3H, d, J=0.93 Hz, H-23), 2.04 (3H, d,
J=1.08 Hz, H-24), 3.37 (3H, s, H-13-OCH3), 3.85 (3H,
s, H-18-OCHj3). *C-NMR (CDCl;, 100 MHz) §¢: 133.7
(C-2), 49.2 (C-3), 167.1 (C-5), 60.1 (C-6), 29.8 (C-7),
22.2 (C-8), 45.9 (C-9), 166.0 (C-11), 84.9 (C-12), 76.7
(C-13), 105.4 (C-14), 122.6 (C-15), 118.5 (C-16),
110.2 (C-17), 156.7 (C-18), 95.4 (C-19), 136.8 (C-20),
123.6 (C-21), 138.0 (C-22), 26.2 (C-23), 18.3 (C-24),

56.8 (C-13-OCHjy), 55.7 (C-18-OCH3). LA [ %tdi 5 3
BR[91%F RE, B L&Y IR R KL B
cyclotyprostatins B,

&Y 6: AEE MBI, [a]2+27.8 (¢ = 0.22,
CHCl;); "H-NMR (CDCl;, 400 MHz) dy;: 7.93(1H, brs,
H-1), 5.94 (1H, d, J=9.70 Hz, H-3), 447 (2H, dd,
J=1.02, 7.15 Hz, H-6), 2.48 (1H, m, H-7a), 2.08 (1H, m,
H-7b), 2.13 (1H, m, H-8a), 1.98 (1H, m, H-8b), 3.62
(2H, m, H-9), 5.77 (1H, d, J=2.88 Hz, H-13), 7.84 (1H,
d, J=7.63 Hz, H-16), 7.15 (1H, t, J=7.62 Hz, H-17),
7.19 (1H, t, J=7.82, 1.03 Hz, H-18), 7.33 (1H, d,
J=7.78 Hz, H-19), 4.86 (1H, m, J=9.72 Hz, H-21), 1.68
(3H, d, J=0.93 Hz, H-23), 2.04 (3H, d, J=1.02 Hz,
H-24). ®C-NMR (CDCl;, 100 MHz) d¢: 131.5 (C-2),
49.9 (C-3), 171.0 (C-5), 59.1 (C-6), 29.2 (C-7), 22.5
(C-8), 45.3 (C-9), 166.0 (C-11), 84.9 (C-12), 68.7
(C-13), 105.3 (C-14), 125.9 (C-15), 119.7 (C-16),
120.7 (C-17), 122.5 (C-18), 111.1 (C-19), 136.6 (C-20),
123.8 (C-21), 135.0 (C-22), 21.4 (C-23), 18.2 (C-24).
DL B 5 SCilk 9% IR, B 2 1AL A o R
K1kEY) cyclotyprostatins Co,

AW 7 WEATEEH K, [a]+24.2 (c =
0.22, CHCl;); "H-NMR (DMSO-dq, 400 MHz) 8y, : 5.97
(1H, dd, J=5.96, 6.02 Hz, H-3), 4.29 (1H, dd, J=6.02,
11.03 Hz, H-6), 2.51 (1H, m, H-7a), 1.97 (1H, m,
H-7b), 2.13 (1H, m, H-8a), 2.02 (1H, m, H-8b), 2.23
(1H, d, J=6.31 Hz, H-9a), 2.15 (1H, d, J=6.26 Hz,
H-9b), 4.83 (1H, s, H-13), 7.48 (1H, d, J=8.96 Hz,
H-16), 6.76 (1H, dd, J=2.46, 8.98 Hz, H-17), 6.97 (1H,
d, J=2.52 Hz, H-19), 3.69 (2H, m, H-21), 1.37 (1H, s,
H-23), 1.43 (3H, s, H-24), 3.37 (3H, s, H-13-OCH3),
4.83 (3H, s, H-18-OCH;). “C-NMR (DMSO-d;, 100
MHz) d¢: 136.3 (C-2), 49.2 (C-3), 1167.8 (C-5), 60.7
(C-6), 31.0 (C-7), 22.7 (C-8), 46.2 (C-9), 169.2 (C-11),
87.4 (C-12), 77.7 (C-13), 105.2 (C-14), 138.2 (C-15),
119.4 (C-16), 110.8 (C-17), 157.4 (C-18), 96.1 (C-19),
123.7 (C-20), 50.6 (C-21), 71.4 (C-22), 31.5 (C-23),
29.1 (C-24), 57.4 (C-13-OCH3), 56.2 (C-18-OCH3)., LA

B 5 SCER 1o)X IR, B A Ak B R R R
KALE&WY) cyclotryprostatin E.,

EY 8 RE AR, [al)+4.7 (¢ = 0.20,

CHCl3); "H-NMR (CDCls, 400 MHz) Sy : 6.04 (1H, d,
J=10.07 Hz, H-3), 4.49 (1H, dd, J=9.45, 7.13 Hz, H-6),
3.64 (2H, dd, J=8.73, 4.33 Hz, H-9), 4.07 (IH, s,
H-12-OH), 5.68 (1H, s, H-13), 4.76 (1H, s, H-13-OH),
7.90 (1H, d, J=8.73 Hz, H-16), 6.83 (1H, dd, J=8.73,
2.12 Hz, H-17), 6.59 (1H, d, J=2.02 Hz, H-19), 6.64
(1H, d, J=8.08 Hz, H-21), 5.04 (1H, d, J=8.13 Hz,
H-22), 1.74 (3H, s, H-24), 2.00 (3H, s, H-25), 1.02 (3H,
s, H-28), 1.72 (3H, s, H-29), 3.83 (3H, s, H-18-OCHj).
BC-NMR (CDCls, 100 MHz) ¢ : 131.7 (C-2), 48.9
(C-3), 166.2 (C-5), 58.7 (C-6), 29.0 (C-7), 22.6 (C-8),
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51.1 (C-9), 170.7 (C-11), 82.5 (C-12), 68.6 (C-13),
105.5 (C-14), 121.0 (C-15), 121.6 (C-16), 109.3 (C-17),
156.3 (C-18), 93.9 (C-19), 136.2 (C-20), 85.8 (C-21),
118.5 (C-22), 143.1 (C-23), 18.8 (C-24), 24.3 (C-25),
55.4 (C-18-OCHs). LA 1545 557 SCHR[ 110 B, 1
EZAE Y —IRR % 2565 ) verruculogen.

B 9: RO K, [a]R+432 (¢ = 0.12,
CHCls); '"H-NMR (DMSO-d, 400 MHz) 8y : 7.15 (1H,
d, J=8.28 Hz, H-4), 6.58 (1H, dd, J=2.11, 8.35 Hz,
H-5), 6.45 (1H, d, J=2.11 Hz, H-7), 4.72 (1H, s, H-8),
2.57 (1H, s, H-8-OH), 5.72 (1H, s, H-9-OH), 4.51 (1H,
t, J=8.03 Hz, H-12), 2.19 (1H, m, H-14a), 1.88 (1H, m,
H-14b), 4.59 (1H, d, J=9.05 Hz, H-18), 5.04 (1H, d,
J=8.95 Hz, H-19), 0.97 (3H, s, H-21), 1.57 (3H, s,
H-22), 4.29 (2H, qd, J=6.88, 15.46 Hz, H-23), 5.11 (1H,
t, J=6.22 Hz, H-24), 1.76 (3H, s, H-26), 1.67 (3H, s,
H-27), 3.74 (3H, s, H-6-OCH3). *C-NMR (DMSO-d,,
100 MHz) d¢ : 179.7 (C-2), 61.5 (C-3), 118.3 (C-3a),
127.6 (C-4), 107.2 (C-5), 160.2 (C-6), 96.7 (C-7),
144.7 (C-7a), 74.5 (C-8), 87.0 (C-9), 169.1 (C-11),
60.5 (C-12), 27.9 (C-13), 23.0 (C-14), 44.9 (C-15),
164.7 (C-17), 56.5 (C-18), 123.1 (C-19), 137.0 (C-20),
17.7 (C-21), 25.1 (C-22), 38.1 (C-23), 118.2 (C-24),
136.4 (C-25), 183 (C-26), 25.7 (C-27), 55.7
(C-6-OCH3)o LA L %udi 5 Scik[12]% B, #f iz b &
Yo EAT ThRE I SR A S A B AR R OR R 2L A
spirotryprostatin C,

AW 10: IRE OB K, [a])+47.7 (¢ = 0.22,
CHCl3); "H-NMR (DMSO-d, 400 MHz) 8y : 7.05 (1H,
d, J=8.32 Hz, H-4), 6.59 (1H, dd, J=2.32, 8.25 Hz,
H-5), 6.46 (1H, d, J=2.31 Hz, H-7), 4.74 (1H, s, H-8),
2.32 (1H, m, H-13a), 2.41 (1H, m, H-13b), 2.34 (1H, m,
H-14a), 2.13 (1H, m, H-14b), 4.62 (1H, d, J=8.95 Hz,
H-18), 5.14 (1H, d, J=9.12 Hz, H-19), 1.09 (3H, s,
H-21), 1.59 (3H, s, H-22), 4.31 (2H, dd, J=6.78, 15.46 Hz,
H-23), 5.14 (1H, t, J=6.25 Hz, H-24), 1.74 (3H, s,
H-26), 1.65 (3H, s, H-27), 3.82 (3H, s, H-6-OCHj3).
C-NMR (DMSO-ds, 100 MHz) d¢ : 178.9 (C-2), 61.5
(C-3), 118.3 (C-3a), 127.6 (C-4), 107.2 (C-5), 160.2
(C-6), 96.7 (C-7), 144.7 (C-7a), 74.5 (C-8), 87.0 (C-9),
169.3 (C-11), 90.4 (C-12), 33.9 (C-13), 21.5 (C-14),
45.1 (C-15), 164.7 (C-17), 56.5 (C-18), 121.2 (C-19),
139.2 (C-20), 17.9 (C-21), 25.4 (C-22), 38.0 (C-23),
118.1 (C-24), 136.1 (C-25), 18.3 (C-26), 25.4 (C-27),
55.7 (C-6-OCH3). VI I8 A J& 1% 5L 5 2 7% SCik[12]
XF R, B ML AL W B A I R IR A S A B AL
WK %2240 &%) spirotryprostatin Do

&Y 11 REAHK, [a]5+35.1 (¢ = 0.25,
CHCls); '"H-NMR (DMSO-dq, 400 MHz) dy; : 6.96 (1H,
d, J=8.31 Hz, H-4), 6.54 (1H, dd, J=2.21, 8.46 Hz,
H-5), 6.42 (1H, d, J=2.27 Hz, H-7), 4.77 (1H, s, H-8),
456 (1H, t, J=7.25, 9.43 Hz, H-12), 2.23 (1H, m,

H-13a), 2.03 (1H, m, H-13b), 2.37 (1H, m, H-14a),
1.85 (1H, m, H-14b), 3.69 (2H, m, H-15), 4.69 (1H, m,
H-18), 5.34 (1H, d, J=8.45 Hz, H-19), 1.97 (3H, s,
H-21), 1.27 (3H, s, H-22), 3.76 (3H, s, H-6-OCHj).
BC-NMR (DMSO-d,, 100 MHz) d¢ : 179.6 (C-2), 61.3
(C-3), 114.2 (C-3a), 127.3 (C-4), 107.4 (C-5), 160.4
(C-6), 97.0 (C-7), 142.3 (C-7a), 75.3 (C-8), 87.2 (C-9),
169.5 (C-11), 60.3 (C-12), 27.8 (C-13), 23.2 (C-14),
45.0 (C-15), 165.3 (C-17), 57.5 (C-18), 121.5 (C-19),
139.0 (C-20), 25.3 (C-21), 20.1 (C-22)., LA F%dE 5 3
BRI13IAT IR, B 24 & W0 o ELAT R (Y B8R IR 45 4
B WUk % 251k & W) spirotryprostatin F,

&% 12: IREEMAK, [a]})-99.7 (¢ = 0.15,
CHCl;); ESI-MS: m/z 466.1487 [M +Na]’, 7+ Tz
C24H21N504; 1H-Nl\/ﬂl (DMSO-d(,, 400 MHZ) 6H 1 7.78
(1H, d, J=8.05 Hz, H-7), 7.86 (1H, t, J=7.65 Hz, H-8),
7.63 (1H, t, J=7.54 Hz, H-9), 8.16 (1H, d, J=7.87 Hz,
H-10), 5.36 (1H, d, J=6.92 Hz, H-14), 2.95 (1H, dd,
J=7.26, 15.22 Hz, H-15a), 2.04 (1H, d, J=15.01 Hz,
H-15b), 1.87 (3H, s, H-16), 5.08 (1H, d, J=9.18 Hz,
H-18), 2.30 (1H, t, J=9.42 Hz, H-20), 7.31 (3H, m,
H-24, 25, 27), 7.21 (1H, t, J=7.45 Hz, H-26). "*C-
NMR (DMSO-ds, 100 MHz) ¢ : 172.5 (C-1), 85.9
(C-3), 150.7 (C-4), 146.5 (C-6), 128.3 (C-7), 134.8
(C-8), 128.4 (C-9), 126.3 (C-10), 121.5 (C-11), 159.6
(C-12), 51.2 (C-14), 31.5 (C-15), 24.3 (C-16), 87.4
(C-17), 85.9 (C-18), 58.4 (C-20), 170.3 (C-21), 136.4
(C-23), 114.8 (C-24), 130.1 (C-25), 125.8 (C-26),
125.4 (C-27), 138.7 (C-28), 18.1 (C-29). UL FHUREYS
SCHR 1416 B8, 8 5 I A6 5 0 1 A s mels b S 07 A=
fumiquinazoline C,

EY 13 WEAKK, [o])-24.7 (¢ = 0.09,
CHCl5); '"H-NMR (DMSO-dq, 400 MHz) dy; : 7.64 (1H,
d, J=7.89 Hz, H-7), 7.82 (1H, m, H-8), 7.53 (1H, m,
H-9), 8.12 (1H, dd, J=7.97, 1.16 Hz, H-10), 5.56 (1H,
dd, J=1.32 Hz, H-14), 3.06 (1H, dd, J=10.32, 14.92 Hz,
H-15a), 2.08 (1H, dd, J=14.96, 2.13 Hz, H-15b), 1.95
(3H, s, H-16), 5.21 (1H, d, J=10.02 Hz, H-18), 4.20
(1H, m, H-20), 7.48 (1H, d, J=7.42 Hz, H-24), 7.29
(1H, ddd, J=7.87, 7.69, 1.12 Hz, H-25), 7015 (1H, ddd,
J=7.48, 7.46, 1.08 Hz, H-26), 7.35 (1H, d, J=7.36 Hz,
H-27). “C-NMR (DMSO-d;, 100 MHz) 6c : 172.4
(C-1), 70.7 (C-3), 153.4 (C-4), 146.2 (C-6), 127.6
(C-7), 134.9 (C-8), 127.6 (C-9), 126.5 (C-10), 120.3
(C-11), 160.2 (C-12), 53.2 (C-14), 43.0 (C-15), 18.8
(C-16), 82.8 (C-17), 85.3 (C-18), 58.4 (C-20), 168.7
(C-21), 137.7 (C-23), 114.7 (C-24), 129.4 (C-25),
125.2 (C-26), 124.6 (C-27), 139.2 (C-28), 17.3 (C-29).
DL B 5 SCmk 146 B, 8 iz AW fumi-
quinazoline D,

HEY 14 REOAB K, [a]y-48.7 (¢ = 0.07,
MeOH); 'H-NMR (DMSO-dg, 400 MHz) 6y : 7.68 (1H,
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d, J=8.26 Hz, H-7), 7.84 (1H, t, J=7.62 Hz, H-8), 7.41
(1H, d, J=7.54 Hz, H-9), 8.06 (1H, dd, /=7.87, 1.23 Hz,
H-10), 5.65 (1H, m, H-14), 2.53 (1H, m, H-15a), 2.27
(1H, m, H-15b), 1.86 (3H, s, H-16), 5.28 (1H, dd,
J=5.94, 1.43 Hz, H-18), 4.14 (1H, d, J=5.21 Hz, H-20),
7.52 (1H, m, H-24), 7.35 (1H, d, J=6.51 Hz, H-25),
7.17 (1H, t, J=7.36 Hz, H-26), 7.64 (1H, d, J=7.58 Hz,
H-27), 1.11 (1H, d, J=6.62 Hz, H-29). “C-NMR
(DMSO-dg, 100 MHz) & C : 171.7 (C-1), 80.3 (C-3),
152.4 (C-4), 146.7 (C-6), 127.6 (C-7), 134.9 (C-8),
127.2 (C-9), 126.5 (C-10), 120.3 (C-11), 160.4 (C-12),
53.0 (C-14), 38.2 (C-15), 26.1 (C-16), 79.9 (C-17),
86.0 (C-18), 58.5 (C-20), 171.3 (C-21), 136.5 (C-23),
114.3 (C-24), 129.1 (C-25), 125.8 (C-26), 124.6 (C-27),
139.6 (C-28), 18.2 (C-29). LA L ##k 5 SCHik[15]%] g,
W ZAE YR 3-hydroxyfumiquinazoline A .
EY 15 REAH K, [a]y-53.4 (¢ = 0.10,
MeOH); '"H-NMR (CDCls, 400 MHz) 8y : 7.73 (1H, m,
H-7), 7.78 (1H, dd, J=6.92, 1.41 Hz, H-8), 7.36 (1H, m,
H-9), 8.24 (1H, dd, J=8.12, 1.15 Hz, H-10), 5.92 (1H,
dd, J=4.98, 9.01 Hz, H-14), 2.91 (1H, dd, J=9.04,
14.43 Hz, H-15a), 2.33 (1H, dd, J=4.99, 14.42 Hz,
H-15b), 1.97 (3H, s, H-16), 5.48 (1H, d, J=4.46 Hz,
H-18), 4.17 (1H, m, H-20), 7.56 (1H, m, H-24), 7.33
(1H, m, H-25), 7.16 (1H, ddd, J=0.95, 7.56, 7.54 Hz,
H-26), 7.58 (1H, d, J=8.19 Hz, H-27), 1.33 (1H, d,
J=6.66 Hz, H-29), 3.33 (3H, s, H-3-OCH;). *C-NMR
(CDCls, 100 MHz) dc : 172.6 (C-1), 85.0 (C-3), 148.2
(C-4), 146.4 (C-6), 128.2 (C-7), 135.1 (C-8), 128.3
(C-9), 127.1 (C-10), 120.7 (C-11), 161.1 (C-12), 53.5
(C-14), 39.0 (C-15), 21.1 (C-16), 80.2 (C-17), 86.4
(C-18), 59.4 (C-20), 171.4 (C-21), 136.9 (C-23), 115.2
(C-24), 129.9 (C-25), 1253 (C-26), 124.9 (C-27),
138.7 (C-28), 18.1 (C-29), 50.8 (C-3- CH3). L) %Kik

5 k1415 B8, #f52124L-& %)~ fumiquinazoline E.
S Z ik
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Study of the secondary metabolites of Aspergillus fumigatus
from the deepsea zone of the Indian Ocean
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Abstract: This study was conducted to analyze the chemical constituents of the secondary metabolites of Aspergil-
lus fumigatus for which the chemical constituents of the ethanol extract of 4. fumigatus from the deep sea zone of
the Indian Ocean were separated systematically using silica gel column chromatography, Sephadex LH-20 column
chromatography, and RP-HPLC. Physicochemical properties and spectral data were used to determine the structures
of the isolated compounds. A total of 15 compounds were isolated that were identified as fumitremorgin B (1),
13-oxofumitremorgin B (2), fumitremorgin C (3), 12-hydroxyfumitremorgin C (4), cyclotyprostatins B (5), cyclo-
typrostatins C (6), cyclotyprostatins E (7), verruculogen (8), spirotryprostatin C (9), spirotryprostatin D (10), spi-
rotryprostatin F (11), fumiquinazoline C (12), fumiquinazoline D (13), 3-hydroxyfumiquinazoline A (14), and
fumiquinazoline E (15). These 15 compounds isolated from A4. fumigatus enriched the type of the secondary me-

tabolites of the fungus and provided a basis for exploring its development and conducting chemical research.

(ALt 4 5 %)
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