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KBRS B LT 10 MEEY, Hrb 6 A gER —i, 439k isopimara-8(14),15-diene (1). libertellenone A (2).
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Secondary metabolites of marine fungus Eutypella scoparia from the South China
Sea and their antitumor activities
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Abstract: Objective To study the secondary metabolites of the marine fungus Eutypella scoparia from the South China Sea and their
antitumor activities. Methods The compounds were isolated by various chromatographic methods (silica gel, reverse silica gel,
Sephadex-LH20, preparative TLC, and so on) and recrystallization. Their structures were identified by extensive analysis of their
spectroscopic data. The inhibitory effects of these compounds on SF-268, MCF-7, and NCI-H460 cell lines were observed in vitro by
MTT method. Results Ten compounds (six pimarane diterpenes and four steroids) were isolated from the culture and identified as
isopimara-8(14),15-diene (1), libertellenone A (2), scopararane B (3), diaporthein A (4), diaporthein B (5), 11-deoxydiaporthein A (6),
(22E,24R)-ergosta-4,6,8(14)-22-tetraen-3-one (7), ergosterol (8), ergosterol peroxide (9), and cerevisterol (10). Compound 5 has the
notable cytotoxic activities on SF-268, MCF-7, and NCI-H460 cell growth with 1Cs, values of 9.2, 4.4, and 9.9 pmol/L, respectively.
Conclusion Compounds 1, 2, and 6—10 are isolated from the fungi of Eutypella (Nits.) Sacc. for the first time and compound 5
demonstrates the significant inhibition on above three cell lines.

Key words: marine fungus; Eutypella scoparia (Schw.) Ell. et Ev.; secondary metabolites; pimarane diterpenes; steroids; antitumor
activity; diaporthein B
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(Schw.) Ell. et Bv. A& —Fid b ) B 5m  B0 R, M
338 L SRR SIE F0 2 [E] (10) Ats Bg AR R S g o
H ol S PR, SCRRAR A 12 B R AR
FUFFAREI il o FeRe AT il o A RA T 22K -
IR HEIEML IR RIR k2t e T 3
BT YIRS 7 B E e il
DURRA) P B0 PR T IR S SR 7 AR = S St i
JATETEEAT TG MR BRI B 22 A Th 3553 15
132 10 ML, 148 6 MR s, 5004

isopimara-8(14),15-diene (1). libertellenone A (2).
scopararane B (3). diaporthein A (4). diaporthein B
(5) A1 11-deoxydiaporthein A (6), 4% 4 Al 22 ff
SR B, 53 R 22 S5 (7 22 A HE I (8D
A A T (9) MU Y (100, Hib&
Y1, 2 A1 6~10 204 HIRMIZ IS H 1w 2> B3 2.
XF o3 BRI 6 AN GRS DI T AR SN i
PEWFSE, S5 R Bon a5 B W 41 M 8 g 1
WA 1~10 A = 4 W 1.

1 & 1~10 By
Fig. 1 Structures of compounds 1—10

1 {NEE5HH

i LR i {% 500 MHz, Bruker 2A7]; API
2000 LC/MS/MS Jii il %, MDS SCIEX 72 #];
PZ1000B Jig % R i Wl iR IR, i i A 2%
KA MAT; RE—2000 Aght 78 kAL, il sE
AR s I TS, Rl ERE R A .
FECIERERR (100~200 H. 200~300 H). GFas, i
WO JEREIRAR, T B 1) Cog SOMENR (40~
75 um), Fuji Silysia Chemical Ltd.; %X Sephadex
LH-20 (18~110 ym), Amersham Biosciences; J:Aib
IR A = o b2l PP TR 40 . SF-268. FL
i 4N L MCF-7 R 41 it fili i 40 B NC1-H460 347
YL 348 25 FAE ) A W) BR300 = 3 40 0 A%
et W EERETIRE MBS NRE B M
(18°42.878'N, 111°2.797'E) 139 m yRALHITTRWI 4y
B E], R DRI %E A Eutypella scoparia
(Schw.) Ell. et Ev., LRSS 5 HM989831, AT
IR -
2 EMRYEF

RIEEEEFRHEE N B A A (PD) Pl /KA

gk Wi 2%, KH,PO, 0.3%, MgSO, 0.15%,
Y42 By 10 mg/L, 2Pk 20% 548 20T, pH H
SRo 500 mL — Al RerEgRAE 250 mL, FLHFp
100 L, 7F 28 C. 120 r/min £&fF F 1535 7 d.
3 REENE

100 L KFEF=YI2E B 019 RIBERFN I 221k, K
PEI TS IR CBEAEEN 4 7K, 40 C Rk IEIRGR 1 E
24.89; WZZRE T 55 CHUARBLT FofdE, H] 98%
LRI 2 IR RS HGRIEA L, A IR
PSR 4 25 IR, T 500 mL KEF, TR 2
BRAEEL 4 1K, 40 C NIRRT E 48.39. 2H
O IR s DA o - S PR S - P T Ao S R M
F 2% (TLC) Al C a5 A i Fr - B IR
R, G Sy, T4 R A, %
WA ORI 25 A B, WRBRBRUT S 2 &)
2. 4716, Nz ahztba4) 1. 3. 5. 7~10.
4 HMEFE

& 1. Ak, '"H-NMR (500 MHz,
CDCly) wn— AR AU {55 6: 5.78 (1H, dd,
J =175, 10.6 Hz, H-15), 4.91 (1H, dd, J = 17.5, 1.5
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Hz, H-16a), 4.88 (1H, dd, J = 10.6, 1.5 Hz, H-16b), 1
AN =AU (S5 6: 5.21 (IH, d, J = 1.2 Hz,
H-14), 1 4 A~ H HE LGS 5 6: 1.04 (3H, s), 0.88 (3H,
s), 0.85 (3H, ), 0.79 (3H, s), HAMEE X B —
BRI N2 BEIRE S . BC-NMR 75 20 ANR(E
5, Bk, TR A 1 R RE I AA R B G
BC-NMR (125 MHz, CDCls) &: 149.2 (C-15), 137.4
(C-8), 128.5 (C-14), 109.9 (C-16), 54.8 (C-5), 50.7
(C-9), 42.2 (C-3), 39.4 (C-1), 38.3 (C-10), 37.4
(C-13), 36.0 (C-7), 34.6 (C-12), 33.8 (C-18), 33.3
(C-4), 26.0 (C-17), 22.6 (C-6), 22.1 (C-19), 19.1
(C-2), 18.8 (C-11), 15.0 (C-20). LA I % dsi 15 ik
[¥] isopimara-8(14),15-diene — 3§,

& 2. Ltk i, ESI-MS miz: 333 [M+
H]", 355 [M+Na]", 687 [2M+Na]", ESI-MS m/z:
331 [M—H] , 44 'H-NMR #1 °C-NMR #4275
HA K CaoHas040 *H-NMR (500 MHz, acetone-dg)
5 7.11 (1H, s, 6-OH), 6.90 (1H, d, J = 1.8 Hz, H-14),
5.91 (1H, dd, J = 17.5, 10.7 Hz, H-15), 5.07 (1H, dd,
J = 17.5 Hz, 0.9 Hz, H-16a), 5.01 (1H, dd, J = 10.7,
0.9 Hz, H-16b), 4.38 (1H, dd, J = 9.9, 5.0 Hz, H-1),
4.06 (1H, s, 9-OH), 3.62 (1H, d, J = 5.0 Hz, 1-OH),
2.19 (1H, ddd, J = 14.0, 14.0, 3.2 Hz, H-11a), 2.10
(1H, ddd, J = 14.0, 14.0, 3.2 Hz, H-11b), 1.91 (1H,
ddd, J = 14.0, 14.0, 3.2 Hz, H-12a), 1.82~1.68 (2H,
m, H-2), 1.55~1.48 (3H, m, H-3, H-12b), 1.39 (3H, s,
H-18), 1.30 (3H, s, H-19), 1.20 (3H, s, H-20), 1.13
(3H, s, H-17). ®C-NMR (125 MHz, acetone-ds) o:
181.6 (C-7), 146.4 (C-14), 146.2 (C-15), 145.0 (C-6),
143.5 (C-5), 134.5 (C-8), 111.4 (C-16), 74.2 (C-9),
68.2 (C-1), 50.0 (C-10), 38.4 (C-13), 38.3 (C-3), 35.5
(C-4), 29.6 (C-12), 285 (C-2), 285 (C-18), 28.0
(C-11), 26.0 (C-19), 22.8 (C-17), 22.6 (C-20). LA I %%
P55 SRR 1 libertellenone A —217,

a3 Ktk d. 'H-NMR (500 MHz,
CDCls,) 6: 6.06 (1H, dd, J = 17.7, 11.0 Hz, H-15), 5.30
(1H, d, J = 11.0 Hz, H-16a), 5.21 (1H, d, J = 17.7 Hz,
H-16b), 4.39 (1H, d, J = 9.4 Hz, H-20a), 4.37 (1H, dd,
J=6.7,5.6 Hz, H-11), 4.34 (1H, s, H-14), 3.24 (1H, d,
J = 9.4 Hz, H-20b), 2.18 (1H, dd, J = 14.2, 5.6 Hz,
H-12a), 1.98 (1H, dd, J = 14.2, 6.7 Hz, H-12b), 1.85~
1.55 (5H, m, H-1, H-2, H-3a), 1.51 (3H, s, H-19), 1.28
(1H, m, H-3b), 1.24 (3H, s, H-18), 0.94 (3H, s, H-17).

BC-NMR (125 MHz, CDCly) §: 194.8 (C-7), 164.9
(C-9), 144.0 (C-15), 132.7 (C-8), 114.5 (C-16), 105.0
(C-6), 81.3 (C-5), 70.5 (C-20), 69.5 (C-11), 64.8
(C-14), 54.3 (C-10), 40.1 (C-12), 39.5 (C-13), 37.7
(C-3), 36.9 (C-4), 28.0 (C-18), 24.3 (C-17), 24.1
(C-19), 23.9 (C-1), 17.8 (C-2). LA - %¥i 15 ek i
f¥) scopararane B —#[l,

&4 4: Ttk §h. ESI-MS m/z: 389 [M+
Na]“, ESI-MS m/z: 365 [M—H] , 731 [2M—H] ,
54 H-ANMR 1 BC-NMR ##lit = 7 h
CooH3006. *H-NMR (500 MHz, acetone-dg) o: 6.43
(1H, s, OH), 5.98 (1H, t, J = 2.1 Hz, H-14), 5.84 (1H,
dd, J = 17.5, 10.6 Hz, H-15), 5.67 (1H, s, OH), 5.00
(1H, dd, J = 17.5, 1.2 Hz, H-16a), 4.94 (1H, dd, J =
10.6, 1.2 Hz, H-16b), 4.72 (1H, s, OH), 4.65 (1H, dd,
J=9.7, 2.1 Hz, H-7), 4.26 (1H, d, J = 9.7 Hz, 7-OH),
3.97 (2H, m, H-11, OH), 3.87 (1H, d, J = 9.5 Hz,
H-20a), 3.29 (1H, d, J = 9.5 Hz, H-20b), 1.92~1.44
(7H, m, H-1, H-2, H-3a, H-12), 1.38 (3H, s, H-19),
1.19 (3H, s, H-18), 1.13 (3H, s, H-17), 1.02 (1H, m,
H-3b). *C-NMR (125 MHz, acetone-ds) J: 147.6
(C-15), 136.8 (C-8), 131.3 (C-14), 110.2 (C-16), 106.4
(C-6), 80.5 (C-5), 77.7 (C-9), 72.4 (C-7), 67.4 (C-20),
66.2 (C-11), 49.7 (C-10), 40.0 (C-12), 38.1 (C-13),
37.9 (C-3), 37.9 (C-4), 28.0 (C-18), 24.5 (C-17), 24.5
(C-1), 24.0 (C-19), 18.2 (C-2). LA L% 5 SCikIRiE
(¥7 diaporthein A —8,

A& 5: Lt IRgs . ESI-MS m/z: 387
[M+Na]", 751 [2M+Na]", ESI-MS m/z: 363 [M—
H] » 454 "H-NMR Al *C-NMR %42 n 7 7
N CaoH206. 'H-NMR (500 MHz, CDCl;) o: 6.81
(1H, d, J = 1.8 Hz, H-14), 5.82 (1H, dd, J = 17.5, 10.5
Hz, H-15), 5.50 (1H, s, OH), 5.10 (1H, d, J = 17.5 Hz,
H-16a), 5.07 (1H, d, J = 10.5 Hz, H-16b), 4.98 (1H, s,
OH), 4.13 (1H, d, J = 10.3 Hz, H-20a), 4.03 (1H, dt,
J = 10.9, 3.0 Hz, 11-H), 3.71 (1H, d, J = 10.3 Hz,
H-20b), 2.93 (1H, s, OH), 2.45 (1H, d, J = 10.9 Hz,
11-OH), 2.08~1.95 (3H, m, H-1, H-12a), 1.52~1.75
(4H, m, H-2, H-3a, H-12b), 1.44 (3H, s, H-19), 1.25
(1H, m, H-3b), 1.22 (3H, s, H-17), 1.20 (3H, s, H-18).
BC-NMR (125 MHz, CDCls) §: 196.3 (C-7), 150.6
(C-14), 144.0 (C-15), 134.6 (C-8), 113.1 (C-16), 104.0
(C-6), 81.9 (C-5), 76.2 (C-9), 68.7 (C-20), 67.7
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(C-11), 51.1 (C-10), 40.0 (C-13), 39.9 (C-12), 37.4 M LAFE[E L2 ERETT, KA 3 FOREK T

(C-3), 37.3 (C-4), 27.0 (C-18), 26.0 (C-17), 25.2
(C-1), 23.7 (C-19), 17.7 (C-2). VA ¥ 5 SCikRiE
(¥7 diaporthein B — 3%,

&Y 6: Ltk . ESI-MS m/z: 349 [M—
H] ™, 454 "H-NMR Fil BC-NMR %R 12 7t
A CoHs00s. "H-NMR (500 MHz, CDCl3) &: 5.89
(1H, d, J = 1.9 Hz, H-14), 5.86 (1H, dd, J = 17.6, 10.7
Hz, H-15), 5.05 (1H, s, 9-OH), 5.05 (1H, d, J = 17.6
Hz, H-16a), 4.99 (1H, d, J = 10.7 Hz, H-16b), 4.56
(1H, d, J = 10.0 Hz, H-7), 4.47 (1H, s, 6-OH), 4.43
(1H, s, 5-OH), 3.88 (1H, d, J = 9.4 Hz, H-20a), 3.38
(1H, d, J = 9.4 Hz, H-20b), 2.62 (1H, d, J = 10.0 Hz,
7-OH), 1.94~1.83 (2H, m, H-la, 12a), 1.71~1.57
(5H, m, H-2, 11, 3a), 1.49 (1H, m, H-12b), 1.40 (1H,
m, H-1b), 1.39 (3H, s, H-19), 1.21 (3H, s, H-18), 1.17
(1H, m, H-3b), 1.06 (3H, s, H-17). *C-NMR (125
MHz, CDCls) &: 147.3 (C-15), 137.2 (C-8), 133.7
(C-14), 111.2 (C-16), 106.3 (C-6), 81.1 (C-5), 76.2
(C-9), 73.0 (C-7), 68.2 (C-20), 48.7 (C-10), 37.9
(C-3), 37.8 (C-4), 37.6 (C-13), 29.7 (C-12), 28.4
(C-11), 27.8 (C-18), 24.4 (C-19), 24.0 (C-17), 21.7
(C-1), 179 (C-2). LA %l 5 ik iy 11-
deoxydiaporthein A —#L,

WwEW 7 WA A. 'TH-NMR (500 MHz,
CDCls) 6: 6.61 (1H, d, J = 9.5 Hz, H-7), 6.03 (1H, d,
J =95 Hz, H-6), 5.74 (1H, s, H-4), 5.26 (1H, dd, J =
15.2, 7.3 Hz, H-23), 5.20 (1H, dd, J = 15.2, 8.0 Hz,
H-22), 1.06 (3H, d, J = 6.7 Hz, H-21), 1.00 (3H, s,
H-19), 0.96 (3H, s, H-18), 0.93 (3H, d, J = 6.8 Hz,
H-28), 0.85 (3H, d, J = 6.8 Hz, H-26), 0.83 (3H, d, J =
6.8 Hz, H-27), 2.57~1.23 (M), *C-NMR (125 MHz,
CDCly) d: 199.5 (C-3), 164.4 (C-5), 156.1 (C-14),
135.0 (C-22), 134.0 (C-7), 132.5 (C-23), 124.5 (C-8),
124.4 (C-6), 123.0 (C-4), 55.7 (C-17), 44.3 (C-9), 44.0
(C-13), 42.9 (C-24), 39.3 (C-20), 36.8 (C-10), 35.6
(C-12), 34.1 (C-2), 34.1 (C-1), 33.1 (C-25), 27.7
(C-16), 25.4 (C-15), 21.2 (C-21), 20.0 (C-26), 19.7
(C-27), 19.0 (C-18), 19.0 (C-11), 17.6 (C-28), 16.7
(C-19). DA & 5 CiRRIE) (22E,24R)-ergosta-
4,6,8(14)-22-tetraen-3-one (A {§§ i) —5(,

A 8~10: BT, HiX 3 MEh
Yoy il G 2 A S T AR A R I Y S KT

A, FERh REAEY 80 BA SADE, M e
FAZ I LA A S R S
5 B{RLEMIRIMBEE

BOSHOHAK 3 Mg, R MTT &
I8 HERARE AL 5 1~6 7F 590 nm R IO
(A {H, THESAL ST 3 Bl 4 o pk 0] ==
(R Do SRR, AW 2 R15 0 3 s 4n
B R REAEIER, e 100 pmol/L 41
2R 4 7E 95% LA I s HoAth Ak A5 40 I I B S 40 A1 4
W BRI S 2 F0 5 %F 3 R 40 i
ICso, & ARAEW) 5 X5 3 FfrJMies 40 My 2 I HH A 5 1)
I, % SF-268. MCF-7 Fil NCI-H460 ) 1Cs
BA%, 0k 9.2, 4.4 A1 9.9 pmol/L; Titk&Y) 2
S AN [F Jie e 4 M ik AT — 52 P40 M B e, LX)
MCF-7 # il  H 4523 » 1Cs0 4 12.0 pmol/L, % SF-268
FEIVEIRZ, 1Cso Ky 20.5 umol/L, %F NCI-H460
FEIVE 559, 1Cso 4 40.2 umol/L,

F1 A1 1~6 X 3 MAMEMBIRAMIFHER (X s ,n=3)

Table 1 Inhibition of compounds 1—6 on three tumor
cell lines (x+s,n=3)
e cl ) EUHESE
(umol-L™) MCF-7 NCI-H460 SF-268

1 1 -1.0£1.0 6.7£0.8 1.6+0.9
10 0.1£16 5.3+0.6 27+1.1

100 43618 59+1.1 14.2+0.8

2 1 7.8+0.7 3.6+0.8 47111
10 50.9+1.0 17.9+1.0 13.24+20

100 100.0£0.0 95.3+1.5 100.0£0.0

3 1 -2.54+0.8 5.61+0.7 1.6+0.6
10 44+13 15.0£03 46x0.2

100 66.31+0.5 21.94+0.6 54.3+0.7

4 1 54+0.8 1.8+0.8 0.3£0.8
10 54406 1.0+0.2 0.5+1.0

100 36.4£0.9 3.1£0.7 13.4+05

5 1 13.0+0.5 58+1.4 57+1.3
10 67.8£0.2 37.5%05 49.7+1.2

100 100.0+0.1 99.0+0.2 99.24+0.5

6 1 09+0.1 6.5x1.6 -0.3£2.0
10 3.94+0.2 5.0+0.5 0.8+1.2

100 325+0.1 99+1.1 20.4£1.6

6 Tt

TEARFFR R 10 MeEH, 1.0 2 f1 6~
10 ¥4 & ¥ Eutypella (Nits.) Sacc. & B & /> 5
23], b 2~6 I JLAER 5 i NI
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FUTH £ R Libertella sp. 4 KR Garcinia
dulcis (Roxb.) Kurz. [¥J N4 TLE E. scoparia (Schw.)
Ell. et Ev.. ¥ Diaporthe sp. DL S v H 1
Cryptosphaeria eunomia var. eunomia (Fr.) Fuckel
Sy BB MR R L &, Hikaw 2. 3
6 k5 2 IRARIE AW 2 % 45 i 41 i HCT-116
%) 1Cso 4 15 pmol/L, i M IF]— EC 1R H 4 2515 21 1)
A LEY) libertellenone D HA 5k & HT
JRIVETE, i 1Cs ik 0.76 pmol/L. ARHFT 45 St
— WA Y) 2 HA BT PRSI, s Rl
JHo Ml 40 B2 NCI1-H460 [1) 1Cso 4y 12.0 pmol/L. b5
Yy 4 5 GRARAIAL, ZEAE T &) 4 1) C-7
PR ERIE, TALE4 5 L. Dettrakul 25BHRH,
th &Y 4 Xt &K% o K Mycobacterium
tuberculosis ) MIC &4 200 pg/mL, X} Vero 4 il
(K] 1Cs0 KT~ 50 pg/mL, (EALGH) 5 X S5 73 Bk 1A
] MIC {54 3.1 pg/mL, %} Vero 4ififd ICso hy 1.5
ug/mL, 5 IT R OB P o 25, i
AW 5 1) C-7 AL AR FG P i b 2L H . A
WFoe el Bb oR b &4 4 X SF-268. MCF-7 fil
NCI-H460 ¥ B Wi s s 1, (HALE4 5 X
X 3 e A e E AT 2 AR, 1Cs0 430
9.2, 4.4 F19.9 pmol/L, MijtiE—=Hurse, &
T 5 1 C-7 A7 B KL XS A s P ) E A o e b,
WEY) 4 AW i EELR E. scoparia 12
AR T, 20 R RS R < TR FH 32 4 o = 1
65%, Tt 5 1 0.35%, Kk, WifbE
5 ol At RAUD Re e I T R 25y, W&
V)4 W E NS RS — G B &) 5 KK
Y. HEVEELEE E. scoparia () SLERE S HLR AR
e S AR B B AL ik, I HAT 8
HAWEEPUME . Praig e, BT 5
W E. scoparia HA LM E AR LF K
[jB ¢

Sk
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