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[ Abstract]
Methods Sephadex LH-20 column chromatography, silica gel column chromatography and high performance liquid chroma-

Objective To study the chemical constituents of Aspergillus terreus from sponge epiphytic fungal.

tography were used to separate and purify the compounds. The structures of compounds were identified by spectroscopic data. The
o-glucosidase inhibitory activity and antioxidant activity of the compounds were tested by PNPG and DPPH methods, respectively.
Results Eight compounds were isolated from Aspergillus terreus and identified as methyl-3,4,5-trimethoxy-2-(2-(nicotinamido)
benzamido) benzoate (1), terrelumamide A (2), emeheterone (3), (8R,95)-dihydroisoflavipucine (4), (85,95)-dihydroisoflavipucine
(5), cyclo(S-Pro-S-Phe) (6), brevianamide F (7), terrein (8). Compound 3 showed strong inhibitory activity against a-glucosidase
and the ICs, value was 14.28 umol/L. Conclusion Compounds 3, 4, 5, and 7 were obtained from Aspergillus terreus for the first
time.
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1.1 A4

e R R U TR 0 s T 4 Phakellia fusca, H
TR A2 38 R ARG VR 25 98 vh 0 B8 38 Ol Aspergillus
terreus, IMRIRATAE 30T 2% B~ B M B A~
% Bt 24 2 I 2 I o Pt (BRI 2R 152805) 6
1.2 MN&E5HRXA

Agilent 600 2% i 4R I 1A (35 B Agilent 2
H] ) ; Waters (= R0 AH (4,351 (35 [E Waters 23 7] ) ;
XBridge C,g il £ A (4 1545 (10 mm>250 mm,
5 pm) 5 PR B ) A8 3% A (25 [ Interchim 23 ] )
OSB-2 100 Jigf% 7% &AL (H A& EYELA 2~ #); %
SR A (WA ) o W2 AR . 200~300 H A A3
FHRE I (5 59 7¢ 4k 1)) ; Sephadex LH-20 #§ %
(% # GE Healthcare 2~ 7] ) ; 03 2l 50 (R H R
TERME A BR A ] s Hofh /3 Hr 26A HLIAT (i fess
R TD ; ARG (BRI R L80 =) .
1.3 ABEL FER

B Aspergillus terreus FRETEFEAPEIEEA 100 ml
PDB K5 3 Wik 1) 250 ml = fA )i, 28 *C, 220 r/min
MARSE 3 d, UK AR 10% AR e a2
500 ml FYILE 2 SHEFRR (HEERE 20 g, & 2FH 20 g,
CaCO; 15 g, #iZiHE 10 g, BATREN 10 g, FERFHEEL
Y13 g FXHF 1 g KH,PO,0.5 g, MgSO,-7H,00.3 g,
VR 30 g, 28K 1 LAY 1 L =S, 28 °C, 220 r/min
RGRFE 10 d, PRAF RN LD . WOEE R TR
24 L, AR TR S BRFEIL 3 IR, Wi Je 15 2]
LR TR 9.3 go

14 BB H

LR CHRAHIR B B 64 Sephadex LH-20 #E/%
S B, DS - B CRF L 12 DAE
M FNIEATVENL, 4584143 Fr.l ~ Frd. 4143 Fr.2
Z R A 3 (Y fk: PSR = 100 : 1 ~0 = 100) 43
BSR4 4 Fr2-1 ~ Fr.2-9, 204y Fr.2-5 & A
JEAE (OIS B 45 5] 8 N W415y, Horb Fr.2-5d &8
2k AR RS 3 (2.5 mg), 44 Fr.2-6 4 LH-
20 BERAE (A% F R AR ] % HPLC(38% &JiF-7K)
SEEFMLAEY 1 (3.5 mg, tg =21.0 min), L&Y
2 (3.5 mg, tg = 13.0 min) A 243 Fr.2-7 £ Al
£ HPLC, DA 33% &M -7K R i shAH 46 BE e i 15
F|, 45> Fr.2-8 LAZHFE-7K (RFRLEE 10 © 90 ~ 100 : 0)
S sl A, 28 A o HORE 35 AR A 2 il 4 HPLC
(20% ZNE-7K) 32k A 4 (2.0 mg, 4,=30.0 min).,
1AM 5 (4.0 mg, ;=28.0 min) F{LA Y 6 (9.0 mg,
tr=14.0 min). Fr.3 Zeid kB HE 5 4 B 45 5] 7 4
2057, Hov Fr.3-3 28 [ AH il % HPLC #— P 4lifk
B2EEY 7 (1.7 mg, =12.0 min), 4 %> Fr.3-
4 L) 20% ~ 100% 1 Z NG -7K R sh A, 2 A0 R
FE A FN R A2 145 HPLC(15% 25 -7K) 43 5515
FkE% 8 (18.0 mg, 7z = 8.0 min).

2 HEWEE

&Y 1 e OB (HES), B/ i . 0
R ¥ {5, ESIMS 45 1Y 4 F 3 F 1% [M+H] m/z
466.15, 'H NMR (600 MHz, CDCly) 1, 8 12.23
(1H, s) NRAEETT 155 — 4B ZHU AR 3R 5T
T15%5 oy 8.82 (1H, dd, J=8.5, 0.8 Hz, H-3), 7.89
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(1H, dd, J=7.9, 1.3 Hz, H-6), 7.60 (1H, td, J=8.5,
1.3 Hz, H-4), 7.22 (1H, m, H-5), % & i 155 oy
9.21 (1H, brs, H-9), 8.70 (1H, d, J=4.5 Hz, H-1"),
8.25 (1H, dt, J=8.0, 2.2 Hz, H-3"), 7.36 (1H, dd,
J=8.0, 4.5 Hz, H-2"), $& /1 3-HU AL 0k e 34 /Y 47 76
1 NEFEFTES oy 7.27 (1H, s, H-10); 4 P H 48
IR T{55 04 3.97 (3H, s, 4"-OCH;), 3.91 (3H, s,
3"-OCHj3), 3.90 (3H, s, 5"-OCH;), 3.82 (3H, s, 7"-
OCH,). "“C NMR (150 MHz, CDCl3) 3£ i 7% 24 4>
W55, 454 DEPT i, #EWr o 168.2, 167.2, 164.0
H BB AR 55 17 D5 /AR 55 6c 61.3, 61.3,
56.5,52.7 7 4 NHESRRAG 5. f5 T IHEN: o¢
168.2 (C-7). 167.2 (C-7"). 164.0 (C-7"). 152.6 (C-4").
151.5(C-5"). 149.3 (C-2'). 148.8 (C-3"). 146.9 (C-4").
140.4 (C-2), 135.2 (C-6'), 133.6 (C-4), 130.3 (C-1"),
127.9 (C-6). 125.8 (C-2"). 123.8 (C-5). 123.6 (C-5).
121.8 (C-3). 120.4 (C-1"), 119.0 (C-1). 108.8 (C-6").
61.3 (3"-OCH;). 61.3 (4"-OCH,). 56.5 (5"-OCHjy).
52.7(7"-OCHs). ZIBYEREEHE 557 S0k [11]
X EFA—ZL, b SN methyl-3,4,5-trimethoxy-
2-(2-(nicotinamido)benzamido) benzoate,

&Y 2 kR (HEE), ESIMS 45 i 143
FEB Tl [M+H] m/z 457.14. 'H NMR (600 MHz,
DMSO-dg) 1, 8 12.19 (1H, s, 3-NH), 11.10 (1H, s,
1"-NH), 8.52 (1H, d, J = 8.1 Hz, 1'-NH) HZ& 3L 1
55 L DS HRTHRIEES 64 9.29 (1H, s, H-7);
—HAB A U AR5 % oy 8.44 (1H, d, J =
8.5 Hz, H-7""), 7.92 (1H, dd, J = 7.9, 1.5 Hz, H-4""),
7.63 (1H, td, J = 7.9, 1.5 Hz, H-6""), 7.20 (1H, td, J =
7.6, 1.5 Hz, H-5"); 2 AR A0 32 e 28 I 7 Ao vk HR ik
BT 155 6y 4.55 (1H, dd, J = 8.1, 2.9 Hz, H-2"),
4.41 (1H, m, H-4"); 3 W 5155 oy 3.70 3H,
s, H-9"), 3.52 3H, s, H-9), 1.19 (3H, d, J = 6.4 Hz,
H-5"), "C NMR (150 MHz, DMSO-d;) $£ 575 20 4>
WA 5, 454 DEPT i, #fEWr o 168.8, 167.3, 162.7,
159.5, 150.1 R R FLRRAE 55 10 D05 TR 55 oc
65.9, 59.8 h 2 i = R B IR BRI AR 55 oc
52.4,28.6,20.5 7 3 MHEKIGZ, 45 & A iS5,
Wi e A — A SR — AN E 3L kA5 5 10)E R
Sc 168.8 (C-3"). 167.3 (C-8"). 162.7 (C-10). 159.5
(C-4)., 151.2 (C-8a). 150.1 (C-2). 146.3 (C-7). 139.3
(C-2""). 1382 (C-6). 134.2 (C-6""). 130.7 (C-4"").
127.2 (C-4a), 123.4 (C-5"). 120.7 (C-7"). 117.1 (C-
3'"), 65.9 (C-4"), 59.8 (C-2"). 52.4 (C-9"). 28.6 (C-
9). 20.5 (C-5"). ZAE WM HLHECIE H [2]1D+98 (¢

0.1, MeOH). ZM%HEEHE 52575 SCHR [12] X 1R 3
AR—F, HE %A YN terrelumamide A

&Y 3 e tasiih (HWEE), ESIMS 45 i 143
T P [M+H] m/z 323.13, 'H-NMR (600 MHz,
CDCly) ', 6y 7.2-7.5 (10H, m, H-3'-H-7', H-3""-H-
7 R 10 DI E R FFS, JRATE 2 DU R
Fes 2 AN H 3 F {55 8y 4.20 (2H, brs, H-1"),
3.94 (2H, brs, H-1"); 1 ™ H & IR 7155 9y 3.92
(3H, s, 2-OCH;), “C-NMR (150 MHz, CDCl;) 3£ i
7~ 19 MRS S, 454 DEPT 354 WT 0. 158.2 ¥k
FEWRAGE 5 12 DI EFRIE ; 0c 34.0,30.4 24 2 N
W LB A5 55, $EoR 25 TR AR AE WA "R R L T 5 o
61.8 JHILHRAE 53 0 144.2, 140.6, 129.4 2 3 M
W55 . W55 V18 N: dc 158.2 (C-5), 144.2 (C-6),
140.6 (C-2), 136.5 (C-2""), 135.6 (C-1"), 129.6 (C-3’,
71, 129.4 (C-3, 3", 7"), 128.6 (C-4', 6"), 127.8 (C-4"",
6'"), 126.9 (C-5', 5'"), 61.8 (2-OCHj;), 34.0 (C-1""),
30.4 (C-1"). ZALB YRS 5225 30k [13] %)
WA B, #5190 emeheterone,

&Y 4 HEERR (PBE), B/ A D6
(5, BSIMS 45 H B9 4> T 5 F % [M+H] m/z
240.12, 'H NMR (600 MHz, CD,0D) H1, 45t 14~
FHERTES 6y 6.13 (1H, d, J= 0.7 Hz, H-5); 3
KIS (5 S 0, 6.07 (1H, d, J = 3.0 Hz, H-8), 3.89
(1H, dt, J = 10.5, 3.0 Hz, H-9), 1.90 (1H, m, H-11);
1 MR 55 0y 1.58 (1H, ddd, J=12.2, 10.5,
4.6 Hz, H-10), 1.36 (1H, ddd, J = 12.2, 10.5, 3.0 Hz,
H-10); 3 M 3T F15 5 oy 2.28 (3H, s, H-7), 0.99
(3H, d, J = 6.7 Hz, H-13), 0.96 (3H, d, J = 6.7 Hz, H-
12). *C NMR (150 MHz, CD;0D) 3t 7R~ 12 Mk
5%, 454 DEPT JEHEWT oc 155.0 MHRILORAS 5
AN FFERRAE S 0c 115.8, 70.5, 25.2 K 3 AN 3t
RE Wit A5 5, 456 X N i S5 5 7R 250 th A 7
1 ANFRERR 55 A — > i R T R (5 55 0 40.4
J BRSSO 24.0, 21.8, 18.8 Ky 3 > F sk
55 . W5 S8 HN: oc 157.9 (C-4), 155.0 (C-2).
143.5 (C-6). 132.7 (C-3). 115.8 (C-8). 95.0 (C-5).
70.5 (C-9). 40.4 (C-10)., 25.2 (C-11), 24.0 (C-12).
21.8 (C-13), 18.8 (C-7). %L &Y ECD fhZk ik
JNAE 217 nm 4 17117 Cotton Z N (Ae —5.86), H:
HREA ECD £l 5578 SCHR [14] X RREEA—3L, &%
L e %G WA (8R, 9S)-dihydroisoflavipucine

&Y 5 e g (PR, B/ A Do
55, ESIMS 45 th 1 73 5 1§ [M+ H] T m/z
240.12, 'H NMR (600 MHz, CD;0OD) 1, 25} 1 4
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WEFE 55 6y 6.13 (1H, d, J = 0.7 Hz, H-5); 3 />
WHILAEE 6, 6.06 (1H, d, J = 3.0 Hz, H-8), 3.90
(1H, dt, J = 10.5, 3.0 Hz, H-9), 1.90 (1H, m, H-11);
14 W H T 7155 oy 1.56 (1H, ddd, J = 12.3,
10.5,4.6 Hz, H-10), 1.36 (1H,ddd,J=12.3,10.5,3.0 Hz,
H-10); 3 7155 oy 2.28 (3H, s, H-7), 0.99
(3H, d, J= 6.6 Hz, H-13), 0.95 (3H, d, J = 6.6 Hz, H-
12). *C NMR (150 MHz, CD;0D) 3£ i 7R 12 4%
{55, 454 DEPT 3&3EKr o 155.0 IR ILER (S 55
4 FFTERRAG 55 0 115.8, 70.5, 25.2 4 3 AU 3
Wef5"5, 456X I EUE S IR G TP AATE 1 MR
R BB AR 5 A — A i SR LR 15 555 o
40.5 W LB AR 55 6 24.0, 21.8, 18.8 1 3 M HI
RIS RIFSIIEA: 5 157.8 (C-4). 155.0 (C-2).
143.4 (C-6). 132.8 (C-3). 115.8 (C-8). 95.1 (C-5).
70.5 (C-9). 40.5 (C-10). 25.2 (C-11). 24.0 (C-12).
21.8 (C-13). 18.8 (C-7). %L EWIMIZREE IR 51k
Ay 4 N AR —3, ECD M4 /R 7E 217 nm b
# 1E Y Cotton ZU (Ae +25.34), #2718 ML &) 4
(025 ) ARG A Ak B R % RN ECD Aidie 5
S 25 30k [14] X EIEA — B0, & e b 5 R
(88, 95)-dihydroisoflavipucine o

AW 6 e AR (PEE), B/ F R
JCW R, ESIMS 45 B 4> 1 B 7 I [M+H] Y
m/z245.12, '"HNMR (600 MHz, CDCl,) H, 4511 1 40
HRRAEI S F 55 0y 7.32 2H, t,J=7.5 Hz,
H-5'), 7.26 (1H, t, J= 7.5 Hz, H-4"), 7.20 (2H, d, J =
7.5 Hz, H-6'); 2 DX EEAF 5 oy 4.25 (1H, dd, J=
10.5, 2.9 Hz, H-9), 4.04 (1H, t, J = 7.8 Hz, H-6); 4 £
WL R T 5 oy 3.65-3.50 (2H, m, H-3); 3.65-
3.50 (1H, m, H-10), 2.76 (1H, dd, J=14.5, 10.5 Hz,
H-10); 2.30 (1H, m, H-5), 1.88 (1H,m, H-5); 1.98
(2H, m, H-4), "*C NMR (150 MHz, CDCl,) 3t i 7%
14 MRAE S, 454 DEPT 3EHEWT o¢ 169.6, 165.3 K
RN FERRA 55 6 DI B IRAE 55 6¢ 59.3, 56.4
2 AN E IR R (5 55 0 45.6, 37.0, 28.5,22.7
4 A0 IR A5 5, B G R P A A R T R R
AR B, W5 SVEA: 0 169.6 (C-7). 165.3 (C-1),
136.1 (C-17), 129.4 (C-2"). 129.4 (C-6"), 129.3 (C-
3%). 129.3 (C-5"). 127.7 (C-4'). 59.3 (C-6). 56.4 (C-
9). 45.6 (C-3). 37.0 (C-10). 28.5 (C-5). 22.7 (C-
4). ARSI LHGIE N [@]X-47 (¢ 0.1, MeOH),
B RE R 52 7% S0k [15] % BRI — 3, e
EAAYI M cyclo(S-Pro-S-Phe).

WY T T ERR (PR, B/ 7w

BRI, ESIMS 45 153+ 5 1§ [M+H] m/z
284.13, 'H NMR (600 MHz, DMSO-dy) ' %5 H
2RI TES 0y 10.83 (1H, s, H-17), 7.71 (1H,
s, H-8); 1 448 BRI RIS & i 55 oy 7.54
(1H, d, J = 8.0 Hz, H-5"), 7.30 (1H, d, J = 8.0 Hz, H-
8),7.03 (1H,t,J=7.3 Hz, H-7), 6.94 (1H, t,J=7.3 Hz,
H-6"); 1 5 & i T3 f5 5 6y 7.16 (1H, s, H-2");
2RI RE NS S 0y 428 (1H, t, J = 5.0 Hz, H-9),
4.04 (1H, t, J = 8.5 Hz, H-6); 4 41 H 5L it 15 5
8y 3.36 (1H, m, H-3), 3.23 (1H, m, H-10), 3.21(1H,
m, H-3), 3.05 (1H, m, H-10), 1.95 (1H, m, H-5), 1.66
(1H, m, H-4), 1.59 (1H, m, H-4), 1.36 (1H, m, H-5).
3C NMR (150 MHz, DMSO-dy) 3£ .75 16 3515
5, 454 DEPT 35 HEWT 5 169.0, 165.5 g Bt M i 5
Wf5 55 8 N IF RIS 55 o 58.4, 55.2 J 2 A
R BB (555 00 44.6,27.7,25.8,21.8 2 4 NIEHIJE
WlES. WESHEA: 6c 169.0 (C-7). 165.5 (C-1),
136.0 (C-9), 127.3 (C-4"), 124.4 (C-2"), 120.8 (C-
7). 118.6 (C-5"). 118.2 (C-6"). 111.2 (C-8"). 109.3
(C-3"), 58.4 (C-6). 55.2 (C-9). 44.6 (C-3). 27.7 (C-
5). 25.8 (C-10). 21.8 (C-4). ¥ wEEIE 5L 54 6
X, A 7 TR T AR A 6 iR
5o S PR LEESEAE R [12-90 (¢ 0.1, MeOH),
W %R R 527 SR [16] X IR EA—3, X
W& &%) brevianamide F .,

AW 8 s E ik (W), ESIMS 450 1Y
Oy F B Tl [M4Na]tm/z 177.06, "H NMR (600
MHz, DMSO-dy) ", 51 3 MaElE"S 0y 6.72 (1H,
m, H-7), 6.37 (1H, d, J = 15.8 Hz, H-6), 6.00 (1H, s,
H-2), Horp— o U0 & 2 DR IS5 oy 5.80
(1H, s, 5-OH), 5.68 (1H, s, 4-OH); 2 > 1% 48 ¥k F 3
[ 155 0y 4.50 (1H, m, H-4), 3.89 (1H, m, H-5);
1 MPER 55 oy 1.88 (3H, d, J= 6.3 Hz, H-8),
3C NMR (150 MHz, DMSO-dy) 3t i 7% 8 Pk (5
5, 454 DEPT ¥, HEWT o 203.7 MBI L85 55
4 D BUEERR 555 0c 80.876.4 2 A 48 IR T 3k
555 0c 19.1 AW ERIES . fE 5 HEN: o
203.7 (C-1). 168.5 (C-3). 139.4 (C-7). 125.5 (C-6).
124.8 (C-2). 80.8 (C-5). 76.4 (C-4). 19.1 (C-8), %
B W HEEGIE 2 (120478 (¢ 0.1, MeOH), ¥41%
WA WRREEHE 5275 SCIR [17] R BREA—2, 1
ELEYIN terrein,

3 EMMR
X3 BAT BN AL S AT o 0 400 W TR 46
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TPERIIR . 2R PBS 28 whi ol SN AR R, F
oI HETY T, DA 4 3k K 3 -o-D N IR A 28 1 T
(PNPG) M4 PRI, AR+ a1 A FRYE 2y, 5
EEST 25 FIXT RRAL L o- R AW 1T 25 (4R PNPG
25 VAL, PEU A0 o 7 20 W R 1) 400 0 3 1
SERF, LG 3 HA BRI oA BRI 3D
GV, ICs, {8 h 14.28 umol/L., HAtib & WA
BRI a- R AT I G TE T . 5900, XA
Y PT AL TE A T . SR DPPH A5 32, LA
PUEAAT N-Z T B SR A o FH M 245 % 43 2945 2]
LA P PEAT T RSN EARTE PRI, 455 R
XU G YPTEALTE AR .

4 g

AT DA €21 et V4 2 B A B0 - il 8 b
BB T 8 MEAY, ke 3. 4.5.7 B
WML Ty B33, 5 T E &R Gy
2B, A iE— R RIZ 8 B A A2 A A
TR AR SR T BRI

FRA SCHRARAE, fLA4 2 T AR i 5 2 A 4
D, A A 4 RS R T 2 AR A &R, 1Y
R A FE TG AN L A A 6 X R AT B
SO ARG | ORGSR IR Bk
B S HLA AR I B B R 6 1Y, fB A 7 X PaCa-2
i i A0 e P B T P AL B TR A AN B U,
Y1 8 BEMS Il L AR RS Mg 41l LNCaP-
CR 119 I8 A= LR 4306, REAE A i B ik P Bz 4
PRI I A8 TR B, AT B R 5 L AR
YIRTE Y, X AR B S AT T oA
it 0 ) 9 e A B AR TR R . P e A 3 W
TN T BENR I o4 A WE T I Y B0 05 1Cs, fEN
14.28 pmol/L, He o~ 76 5 1 B 410 i 1% M A AL A
R at—2 9% .

(&% 30k ]

(1] AW, ERE. WBrEARAY Y U2 E W] |
YA, 2011, 30(2): 218-228.

[2] LID H, HAN T, GUAN L P, et al. New naphthopyrones from
marine-derived fungus Aspergillus niger 2HL-M-8 and their in
vitro antiproliferative activity [J]. Nat Prod Res, 2016, 30(10):
1116-1122.

[3] GUBB, JJIAO F R, WU W, et al. Preussins with inhibition of
IL-6 expression from Aspergillus flocculosus 16D-1, a fungus

isolated from the marine sponge Phakellia fuscalJ]. ] Nat

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Prod, 2018, 81(10): 2275-2281.
MA X, NONG X H, REN Z, et al. Antiviral peptides from mar-
ine Gorgonian-derived fungus Aspergillus sp. SCSIO 41501[J].
Tetrahedron Lett, 2017, 58(12): 1151-1155.
MIAO F P, LIANG X R, LIU X H, et al. Aspewentins A-C,
norditerpenes from a cryptic pathway in an algicolous strain of
Aspergillus wentii[J]. ] Nat Prod, 2014, 77(2): 429-432.
T, AR, R, 45 W ELR I I B Aspergillus fumigat-
us YK-71 L Wi A ) b Hpo R is A s [, o
22443, 2017, 52(15): 1308-1312.
BUTTACHON S, RAMOS A A, INACIO A, et al. Bis-indolyl
benzenoids, hydroxypyrrolidine derivatives and other constitu-
ents from cultures of the marine sponge-associated fungus A4s-
pergillus candidus KUFA0062[J]. Mar Drugs, 2018, 16(4):
E119.
AN X, FENG B M, CHEN G, et al. Two new asterriquinols
from Aspergillus sp. CBS-P-2 with anti-inflammatory activity
[J].J Asian Nat Prod Res, 2016, 18(8): 737-743.
GUOF,LIZL, XU X W, et al. Butenolide derivatives from the
plant endophytic fungus Aspergillus terreus[J]. Fitoterapia,
2016, 113: 44-50.
LIU Z M, CHEN Y, CHEN S H, et al. Aspterpenacids A and B,
two sesterterpenoids from a mangrove endophytic fungus As-
pergillus terreus HO10[J]. Org Lett, 2016, 18(6): 1406-1409.
CAPONR J, RATNAYAKE R, STEWART M, et al. Asper-
gillazines A-E: novel heterocyclic dipeptides from an Australi-
an strain of Aspergillus unilateralis[J]. Org Biomol Chem,
2005,3(1): 123-129.
HE F, BAO J, ZHANG X Y, et al. Asperterrestide A, a cytotox-
ic cyclic tetrapeptide from the marine-derived fungus Aspergil-
lus terreus SCSGAF,,[J]. T Nat Prod, 2013, 76(6): 1182-
1186.
YOU M, LIAO L J, HONG S H, et al. Lumazine peptides from
the marine-derived fungus Aspergillus terreus[J]. Mar Drugs,
2015, 13(3): 1290-1303.
KAWAHARA N, NOZAWA K, NAKAJIMA S, et al. Emehet-
erone, a pyrazinone derivative from Emericella heterothallica
[J]. Phytochemistry, 1988, 27(9): 3022-3024.
CHEN T, LAM C K, CHEN W D, et al. NMR screening ap-
proach for discovery of new 6-methylpyridinone derivatives
from the marine-derived fungus Leptosphaerulina sp[J]. Arab J
Chem, 2017, 10(2): 288-294.
WANG G H, DAI S K, CHEN M J, et al. Two diketopiperazine
cyclo(pro-phe) isomers from marine bacteria Bacillus subtilis
sp. 13-2[J]. Chem Nat Compd, 2010, 46(4): 583-585.
WANG B, PARK E M, KING J B, et al. Transferring fungi to a
deuterium-enriched medium results in assorted, conditional
changes in secondary metabolite production[J]. J Nat Prod,
2015, 78(6): 1415-1421.
ARAKAWA M, SOMENO T, KAWADA M, et al. A new ter-
rein glucoside, a novel inhibitor of angiogenin secretion in tu-
mor angiogenesis[J]. J Antibiot (Tokyo), 2008, 61(7): 442-
448.

[KFBEH] 2021-07-07 [fEEIBH] 2021-10-14

(AR HmEE]  PRaEH


https://doi.org/10.1080/14786419.2015.1043553
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1016/j.tetlet.2017.02.005
https://doi.org/10.1021/np401047w
https://doi.org/10.3390/md16040119
https://doi.org/10.1080/10286020.2016.1161613
https://doi.org/10.1016/j.fitote.2016.06.014
https://doi.org/10.1021/acs.orglett.6b00336
https://doi.org/10.1021/np300897v
https://doi.org/10.3390/md13031290
https://doi.org/10.1016/0031-9422(88)80722-2
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1007/s10600-010-9680-8
https://doi.org/10.1021/acs.jnatprod.5b00337
https://doi.org/10.1038/ja.2008.60
https://doi.org/10.1080/14786419.2015.1043553
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1016/j.tetlet.2017.02.005
https://doi.org/10.1021/np401047w
https://doi.org/10.3390/md16040119
https://doi.org/10.1080/10286020.2016.1161613
https://doi.org/10.1016/j.fitote.2016.06.014
https://doi.org/10.1021/acs.orglett.6b00336
https://doi.org/10.1021/np300897v
https://doi.org/10.3390/md13031290
https://doi.org/10.1016/0031-9422(88)80722-2
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1007/s10600-010-9680-8
https://doi.org/10.1021/acs.jnatprod.5b00337
https://doi.org/10.1038/ja.2008.60
https://doi.org/10.1080/14786419.2015.1043553
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1080/14786419.2015.1043553
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1016/j.tetlet.2017.02.005
https://doi.org/10.1021/np401047w
https://doi.org/10.3390/md16040119
https://doi.org/10.1080/10286020.2016.1161613
https://doi.org/10.1016/j.fitote.2016.06.014
https://doi.org/10.1021/acs.orglett.6b00336
https://doi.org/10.1021/np300897v
https://doi.org/10.3390/md13031290
https://doi.org/10.1016/0031-9422(88)80722-2
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1007/s10600-010-9680-8
https://doi.org/10.1021/acs.jnatprod.5b00337
https://doi.org/10.1038/ja.2008.60
https://doi.org/10.1021/acs.jnatprod.8b00662
https://doi.org/10.1016/j.tetlet.2017.02.005
https://doi.org/10.1021/np401047w
https://doi.org/10.3390/md16040119
https://doi.org/10.1080/10286020.2016.1161613
https://doi.org/10.1016/j.fitote.2016.06.014
https://doi.org/10.1021/acs.orglett.6b00336
https://doi.org/10.1021/np300897v
https://doi.org/10.3390/md13031290
https://doi.org/10.1016/0031-9422(88)80722-2
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1016/j.arabjc.2015.06.015
https://doi.org/10.1007/s10600-010-9680-8
https://doi.org/10.1021/acs.jnatprod.5b00337
https://doi.org/10.1038/ja.2008.60

	1 材料和方法
	1.1 样品
	1.2 仪器与试剂
	1.3 发酵与萃取
	1.4 提取分离

	2 结构鉴定
	3 活性测试
	4 讨论

