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Chemical constituents of marine fungus Aspergillus jensenii SS5
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Abstract ; Four natural products were isolated from the fermentation extract of the marine fungus Aspergillus jensenii SS5 using
various column chromatographic separation techniques,and their structures were identified as epigriseofulvin (1) ,sterigmato-
cystin (2) ,brevianamide M (3) ,and meleagrin (4) by NMR,HR-ESI-MS and X single-crystal diffraction. Compounds 1-3
were obtained for the first time,and all the compound were tested for in viiro cytotoxicity by SRB assay. The results of cytotox-
ic activity test showed that compound 4 had inhibitory effect on human lung cancer A549 and human liver cancer Bel-7402 ,
and compound 2 had inhibitory effect on A549. The study of the chemical composition of the marine fungus A. jensenii SS5 has
some guiding significance ,and two compounds were found to have good cytotoxic activity , which provides some theoretical ba-
sis for the development of active natural products of marine fungi of the genus Aspergillus.
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[FESN NN NS SN S SN AR 7/E SN TN
FEEZ AR X — R YV BRI B ) B
AP BUREE B BR B R PR R
PUAE B0 O G L S50 AT FN BT L 4 22 A )0
PESO L N, IR B Aspergillus niger % 7 ¥)
HE IR 75 Y aurasperone H, Xf A 2 KL 4))
R I 20 M HL-60 ELAT 25 A9 i i i vk ifg
VEELH Aspergillus jensenii LW128 & TefH 2 B Hh ok
) IR 5 diorcinol D HAT R A BT IR TS
PES A 0 i — A % 7 O A ot i L
TTRABISE , 5803 KA HAEY) & g I, ISR B 2
AT UATF R AHIHARZS Y0 KR W) o R AR 286 D) —
ofn DA [ i T T AR v 53 B AR AR W T LA As-
pergillus jensenii SS5 JWFFEXT G , W H & Wer= Wit 4 5
A2 o3 5, LU AR A B AT I 35 200 i 2 0 P 1 Ak
GARH ), /Ny T REIEIR T 25 W B AR R
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1 #R57E=%
1.1 URE5HH

Bruker AVANCE400 £ 600 #8 S #% i 44 R 1% ;
LC3000 &80 (3 X (HAZ 124 7] ) 5 SB-2000 JiE
B AR ( R SCWAS A PR A | o RIS 1
JIEFE 3 A 232500 N T T IR £ TR PR R A 9 T A
CHAE L TR A FR 2 | ) 5 35 9 i (it
IRIR R BR AT o A MilidE AS49 1T
Bel-7402 ¥ F 26 [E LA R W A7 (ATCC) 55-
FIRMENE (5-FU) (46 =99% , it 5 F6627, Sigma-
Aldrich( ) S5 A BRAH) .
1.2 HEHKIE

AR S0 AT 14 TR B AR DA o I B TRV T L
TRy 2y B 3545, 45 SS5, B bk BRI K24 25 24 B
LA S . ISP E R ERGER T
W, Rk SS5 5 Aspergillus jensenii NRRL 58600 3%
KR IO, XSS5 R e 5 AL g 99. 28% , 45
BICEE5 0T, 8 FI Wi bk SS5 o i 75 H 7 A
Jensenii ,
1.3 EMHXESSEIRK

H 26°C T #fE R TR 30 d J5 IR A& I T 22
PRI, PR 75 B2 5 3 Y, 455K 20 miin, K 47 $2
W, IS IR, Wedi o PR IR SR A 3 UK, ik
SEAVEITE (32,0 ) B0 T5 25 I AR K 6 3 5
B A MEE-BERR O (200 1,100 1,551,201 1:2) 84
FEVERL, 153 9 NS A ~ T, 453 B(1.5 g) FIEAH

RERCAE (35 70 8, A7 e - R SR (521,20 1.,1:2)
BRREVEG S , 753 4 444> B1 ~ B4, B3(298 mg) 4H
43— Sephadex LH-20 #1733 ( — 5 FH -
BE1:1) 5y e, 133 7 441> B3a ~ B3g, B3d(34
mg ) iE i 2 il % HPLC 43 25 404k (60% B, AR AR
i 3 mL/min, 254 nm) , 5 F8EW 1(6 mg,t; =
15.6 min) 2(8 mg,t; = 26.1 min) , 204 E(3.1 ¢g)
ZEEAHREICAE (A3 o3 1, ] T Be- T (500 11
)M EVEN S, 53] 6 4, B E1 ~ E6, E2
(184 mg) £t Sephadex LH-20 #+ 0,3 ( H %) 43 515
F] E2a(31 mg) \E2b(22 mg) \E2¢(39 mg) \E2d (19
mg) E2e(61 mg) ., E2b 22244 HPLC 43 &5 (40%
~80% W, AFR AL 3 mL/min, 254 nm) 153 21L&
Y3(6 mg,t; = 15.3 min) , G F/3(8.3 g) 4 Seph-
adex LH-20 FE (3% ( Z5 I be-H B 1: 1) 385, 153
7T A5y Gl ~G7, Gl (135 mg) Ze1EMIRE AL (238
3B A E-BETR £ (100 1.5:1.2: 1.1 1) B
GES  133 6 D2 Sr Gla ~ GlIf, Gle(15 mg) &2
il % A HPLC 73 £ (55% W, R BUf it 3 mL/min,
254 nm) 1585 4(2 mg,t, =25.6 min)
1.4 {L&EWEENK

R SRB " T LA 1 ~ 4 fb A P
NJtis AS49 FIN i Bel-7402 P b 40 it i A2 K4
il 7, S-SUR B WE (5-FU ) Ay B4 X B, 328 X %
A AL, JEE I AL 5 % 10% G 4= 1L 7 RPMI
1640 15 F5 FEHE A0V 22 2 x 10* A4/ mL, %
HREEAL 190 WL 20 2 i 2 Fh 7 96 LIS IR, 37
C 5% CO, K557 24 h, 25 FRALINA 10 WL F i
W (A kb G R S pg/mL, IREG WA 50
we/mL) , BHEZ5 M) AL A 2R RV B S pe/mL
(1) 5-FU HEAT A0 3 X BRI B SRR R B 35 77
337 C,5% CO, ¥5373 d, FEEEIFER, A 100
pl 4 CHILH 50% =/ LR (TCA) [ E 4/l 5
HE S min ARG PSR 4 CHUE 1 h, (I E W,
MK ERR S IREBR TCA, T4 1 h, BALMA
0.4% SRB ¥ 80 wL, Z iR 4L {4 30 min, F YLk,
1% BERRUEV 5 ST R AR A A 1Y SRB, =< T
I, A 150 pL 10 mmol/L Tris-base (pH 10.5) %
fife, AR 5 2% PR 5 ming M5 il bR AX DU
ODyyq,, fH o AR 20 2 i 957 40 D 2E K 90 ) % =
(0D, = OD )/ (OD . — 0D, ) x 100% 115545
AP 1 A LA ) 3
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2.1 HiksE
HEWM1 AEEH(TE);[a]) + 80(c

0.11, MeOH ) ; HR-ESI-MS: m/z 353. 0781 [ M +
H]*, 4+ K C,H,ClO,;'H NMR (600 MHz,
CDCL,)6:6.13(1H,s,H-5),5.55(1H,s,H-3") ,4.
03(3H,s,4-OMe) ,3.98 (3H,s,6-OMe) ,3. 62 (3H,
5,2'-OMe) ,2.84(1H,ddd,J = 13.4,4.7,6.7 Hz,
H-6"),3.03(1H,dd,J = 16.7,13.4 Hz,H-5"),2.
43(1H,dd,J = 16.7,4.7 Hz,H-5") ,0.96(3H,d,J
= 6.7 Hz,6'-Me) ;" C NMR (150 MHz, CDCL,) §:
197.1(C4"),192.5(C-3),170.8(C-2"),169.5(C-
6),164.6(C-7a),157.8(C4),105.0(C-3"),104.9

(C-3a),97.2(C-7),90.8(C-1"),89.5(C-5),57.0
(4-OMe) ,56.7 (2'-OMe) , 56. 4 (6-OMe ) ,40. 0 ( C-
5),36.4(C6"),14.2(6"-Me), DI ¥ 5
kO R — B O E LA 1 epigriseoful-
ving XFRAGIE Y 1 BT T X BT 5L
(W L) i TG A . A
WF U db &R, f RS P41,a =0.895 46(5)
A,b=0.89546(5)A,c=1.981 71(11)A,V =1.589
0(2)A*,Z=4,T=170 K,u(Mo Ka) = 0.272 mm™ ,
Poae = 1. 475 g/em’ | R FTIAE 18 538 (4. 548° <26 <
52.818°) , Jh~r A4t 3173 (R, = 0.049 5, Rsigma
=0.0337), i EAEI R, =0.0353( > 20
(I))F1 wR, =0. 082 8,Flack 2%k =0.03(3) .

1 L&EW 1M X SHEREER

Fig. 1 X-ray crystal structure of compound 1

wEw2 EREOLEREE;[o]) - 331(c
0.11,(CH;),CO) ; HR-ESI-MS; m/z 325.070 1 [ M
+H]", 457k CyH, O ;'H NMR (600 MHz,
CDCL,)8:13.23(1H,s,0H-3) ,7.50(1H,d,J = 8.3
Hz,H-5),6.83(1H,d,J = 8.3 Hz,H-6) ,6.81(1H,
m,H-14),6.74 (1H,dd,J = 8.3 Hz, H4),6.51
(1H,t,J = 2.4 Hz,H-17) ,6.44(1H,s,H-11),5. 45
(1H,t,J = 2.4 Hz,H-16) ,4.81 (1H,dt,J = 7.2,
2.0 Hz,H-15),4.00 (3H, s, H-18) ;" C NMR ( 100
MHz,CDCl,)8:181.5(C-1),109. 1 (C-2),162.4( C-
3),111.4(C4),135.8(C-5),106.6 (C-6),155.1
(C-7),154.2(C-8),106.6 (C9),164.7 (C-10),
90.6(C-11),163.4(C-12),106.0( C-13) ,113.3(C-
14) ,48.2(C-15),102. 6(C-16) ,145.5(C-17),56.9
(C-18) o L -%di 5 3cmkt ™ it — 2%, e % 5 1k
&4 2 S sterigmatocystin,,

WEW3 TEPoRgS (PR ;[a]) - 142
(¢ 0.13, (CH,),CO) ; HR-ESI-MS: m/z 322.118 2
[M+H]", 4 FH CtiH,;N,0,;'H NMR (400

MHz,CDCL,)8:8.40(1H,d,J = 8.1 Hz,H9),7.88
(1H,d,J = 8.1 Hz,H-6),7.75(1H,t,J = 8.1 He,
H-7),7.61(1H,d,J = 7.4 Hz,H-17), 7.61 (1H,
d,J = 7.4 Hz,H-21),7.45(1H,t,J = 8.1 Hz, H-
8),7.26(1H,t,J] = 7.4 Hz,H-18) ,7.26(1H,t,J =
7.4 Hz, H-20),7.20 (1H,t,J = 7.4 Hz, H-19),
6.40(1H,d,J = 4.9 Hz,H-2),5.93(1H,dd,J =
9.1,6.2 Hz, H-13),4.09 (1H,dd,J = 13.3,9.1
Hz,H-15),3.83 (1H, dd, J = 13.3,6.2 Hz, H-
15);" C NMR (100 MHz, CDCL,) §:75.5(C-2),
149.2(C-3),146.3(C-5),127.5(C-6),134.7 (C-
7),126.8(C-8),126.5(C-9),120.1(C-10),160.0
(C-11),57.0(C-13),169.6 ( C-14),129.3(C-17),
128.1(C-18),126.6 (C-19),128.1(C-20),129.3
(C-21) o DA %ot 5 semk™ il — 3, s e b &
1 3 “A brevianamide M,

wEWwa EOLEEHE; [«]) - 99(c
0.05, MeOH ) ; HR-ESI-MS: m/z 434.181 6 [ M +
H]", 4T3k C, H,y NSO, ;'H NMR (400 MHz,
CD,0D)§:8.32(1H,s,H-15),7.82(1H,s,H-18) ,
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7.62(1H,d,J = 7.7 Hz,H4),7.38(1H,s,H20),
7.29(1H,t,J = 7.7 Hz,H-6) ,7.09(1H,t,J] = 7.7
Hz,H-5),7.02(1H,d,J = 7.7 Hz,H-7) ,5.41(1H,
s,H-8),5.06 (2H, m,H-23),3.77(3H,s,1-OMe) ,
1.32(3H,s,H24),1.32 (3H, s, H-25) ;" C NMR
(100 MHz, CD,0D) §:101.7 (C2),52.6 (C-3),
127.0(C-3a),124.6(C4),123.1(C-5),128.0(C-

6),111.5(C-7),146.7(C-7a),109.2(C-8),142.9

(C9),159.4(C-10),124.5(C-12),165.6(C-13) ,

107.7(C-15),125.9(C-16) ,136. 5( C-18) ,42. 1( C-

21),112.3(C23),64.2 (N-OMe) . LI I % i 5 5c

BRSO R — B, MO E AL A 4 4 meleagrin
&Y 1 ~4 fb2egitgnE 2,

B2 L&l ~4MiLEEi

Fig. 2 Chemical structures of compounds 1-4

2.2 PR EEM

WM R R (WL D), BHEAER
A. jensenii SS5 TG Y 4 X AS49 A Jiti Jis 40 R B
1 Bel-7402 N JH-i 20 M AR 240 A S5 e 4 i 4 L 78
5 pg/mL Wk JER, 0005 0 H1 E 00 5 41.23% |
42.23% ( BAPEXT RS- 380 1w g XoF P A ik 98 44 i 41
Ay I 47.45% 72.99% ) s b A W) 2 % A549
NI 9 A PR e FF) 200 9 410 1 23 5h 47, 34% AR5 1
FI 3 FER] i A FE TR X 3 6 A 40 T B el 4 B
.

R1 UEWI1~4 PEARERKIDEIFS

Table 1  Inhibitory activity of compound 1-4 on cancer cell growth
i 96 200 A= A A )
sty Inhibition rate on tumor cell growth
Compound
A549 Bel-7402
1 - -
2 47.34% -
3 - _
4 41.23% 42.23%
5-FU 47.45% 72.99%
T -7 RN T i A AR s
Note: “ -”indicates no significant growth inhibitory activity.

3 Wit54%R

M VE BT A. jensenii SS5 [ FH 42 HUW) H /0 B
53U~k G ) epigriseofulvin (1) | sterigmatocystin
(2) .brevianamide M(3) .meleagrin(4) , E.if{b- 54
=3 S B UMV A. jensenii 5514 50, BAC By
FE TR E R A. jensenii YA 7= W) 45 ¥4 1)
SRERE, FRUIOTFICAE S C 2 ED), i 0 251

R Z A A £ 5 AW R GACH T Y i
R, VI 2205 i R A R BT R AR 7 W B A A )
PR BUie a5 2RI AE P M DR AR SO 4 gk
YRR EIEAT T, 25 R RIME G 4 1]
DU A A AS49 20 i A\ 98 Bel-7402 41
ML, fb G 2 X AS49 N fiides 41 ik A B 44 o
X PRSP A BAE PR e iR 2 ik AT R A
WFFE , AT A R RAR TG HEAL A DT R4t T —
FE RS AR o
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