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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 I1Cs, values of 9.2, 4.4, and 9.9 umol/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

IEERPIR I E ARG T E U E R AT RO — AN E R . R FE R
HEACHACE B, ey AR E B R TEERR) AR SO A IR E I R S
IR P4, S BT R IPE AR R ORI . R BRI R U
WA, IR ED B R e e B W VE IUTE RS 158 56 Eutypella scoparia

Wis BHA: 2010-08-17

EE&WE: PEAYEAHEIH TRELSMH (KSCX2-YW-G-073, KSCX2-EW-G-12B); |~ RAEFHHITH (2010B030600010);

JTRAREEG T E RN RS
*@IMEE T HER Tel: (020)37656321 E-mail: wmzhang58@yahoo.com.cn




L)

Chinese Traditional and Herbal Drugs 25 423 35 3 ] 201143 A

*433

(Schw.) Ell. et Ev. & —Fpi&E N i I w, MR
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isopimara-8(14),15-diene (1). libertellenone A (2).
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Fig. 1

1 {XEE5HH

i LR i 4% 500 MHz, Bruker A#); API
2000 LC/MS/MS Jit i 1%, MDS SCIEX 24 i ;
PZ1000B Jig 4% AR A R AR, B I A
KHMAT; RE—2000 ABUleiE 78 kAL, il sE
AR s B TR, RSB BR A A
AR (100~200 H. 200~300 H). GFasy 5
SRR, SR T s Crg SUAHRERR (40~
75 um), Fuji Silysia Chemical Ltd.; #E% Sephadex
LH-20 (18~110 um), Amersham Biosciences; LAl
TR R = oAl M TR 4 i SF-268+ FL,
I3 20 B MICF-7 1K 4 i it 448 Ffd NCT-H460 ) £
YL R824 ) AR ) 10 R T R S 6 5 o 4 O A%
et W EERETIRE MBS NRE B M
(18°42.878'N, 111°2.797'E) 139 m iRALHITTRWIF 4y
=153, g DRUIICRYEREN Eutpella scoparia
(Schw.) Ell. et Ev., JERIE 554 HM989831, 7T
I~ RAB AT
2 EFEIEESR

RIERTFRIE N R FA S (PD) iR /KI A

Structures of compounds 1—10

BRIk HI%0E 2%, KHyPO,4 0.3%, MgS0, 0.15%,
£ % By 10 mg/L, KA 20% 5% 2y, pH H
Ko 500 mL =MIMNBERFRAEE 250 mL, JLREERH
100 L, 7F 28 ‘C. 120 r/min 5 N 555 7 do
3 REBSSE

100 L K= B0 R 224K, K
PEI TS IR CBEAEEN 4 7K, 40 C NIRRT E
24.8 g5 WZAKE T 55 CHURBLT. R, H 98%
LRI 2 IR RS HGRIEA L, A IR
PR R 45 2 IR, I 500 mL /KEIFE, HEER
BEAEIN 4 UK, 40 C Nk EIRA1FET 483 g BH
O IR AT DA o B S PR S - FY T Ao S R e
PO E (TLC) A I (7R ok 1o 7 - B 1R
R, G Sy, T4 R A, %
WA ORI 25 A B, WRBRBRUT S 2 &)
2. 4716, N2 hhEEb&4 1. 3. 5. 710,
4 EHEE

& 1. AEE k. "THANMR (500 MHz,
CDCls) SR — AR Ui XN (145 5 o: 5.78 (1H, dd,
J =175, 10.6 Hz, H-15), 491 (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 =BS5S o: 521 (1H, d, J = 1.2 Hz,
H-14), F1 4 4> HELHIE(E 5 5: 1.04 (3H, s), 0.88 (3H,
s), 0.85 (3H, s), 0.79 (3H, s), WML XL —
BRI 02 BIR(E S . PC-NMR R 20 NS
5, Bk, wTUAERTL A 1 Rl RE I AA R A G
BC-NMR (125 MHz, CDCLy) &: 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), 333
(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 L Hdi 15 STk 18
[#] isopimara-8(14),15-diene —3§!%,

&y 2: Kokl ih. ESI-MS m/z: 333 [M+
H]', 355 [M+Na]', 687 [2M+Na]", ESI-MS m/z:
331 [M—H] , 44 'H-NMR #1 PC-NMR #4425
HA K CroHosOs0 "H-NMR (500 MHz, acetone-ds)
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 =175 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-dg) 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), 28.5 (C-2), 28.5 (C-18), 28.0
(C-11), 26.0 (C-19), 22.8 (C-17), 22.6 (C-20). DA%
it 5 SCHRARAE 1) libertellenone A — 3517,

WEy 3. Lk . '"HANMR (500 MHz,
CDCl3) d: 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, CDCl;) &: 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 iE
ff) scopararane B — %[,

&Y 4. Ok . ESI-MS m/z: 389 [M+
Na]”, ESI-MS m/z: 365 [M—H] , 731 [2M—H] ,
454y 'TH-.NMR #1 BC-NMR $drH o 7R N
C,0H3006- 'H-NMR (500 MHz, acetone-dg) J: 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 SRR E
ff) diaporthein A — %™,

&Y S Lt RE . ESI-MS m/z: 387
[M+Na]", 751 [2M+Na]", ESI-MS m/z: 363 [M—
H] » 4% "H-NMR fl PC-NMR ¥R 385 720
N CaHas06. 'H-NMR (500 MHz, CDCls) 6: 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 =109, 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, CDCly) &: 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), 762 (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
(C-3), 37.3 (C-4), 27.0 (C-18), 26.0 (C-17), 252
(C-1),23.7(C-19), 17.7 (C-2). LA ¥ 5 SCik$iE
(tJ diaporthein B —#(*,

&Y 6: Lokl . ESI-MS m/z: 349 [M—
H] , 454 '"H-NMR Fl BC-NMR ##ifem Hr 170
ol CaH300s. 'H-NMR (500 MHz, CDCl;) d: 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), 447 (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, CDCLy) &: 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), 17.9 (C-2). LA % ¥s 5 SCHRIRIE M 11-
deoxydiaporthein A — )

&Y 7. #EH K. 'THINMR (500 MHz,
CDCl3) 6: 6.61 (1H, d, J= 9.5 Hz, H-7), 6.03 (1H, d,
J=9.5 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,
CDCl3) 6: 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). LAEZ0H 5 SCHRHGE Y (22E,24R)-ergosta-
4,6,8(14)-22-tetraen-3-one (1 &5 —F,

A 8~10: BT KX 3 MJGA
Yoy il G 2 A S T AR A R I Y S KT

HEOTAE R —Hu 2 b BT, SR 3 FOASFI T
A, FEdh REEE 3, WA LA E, MO HHE
R EE . A A S R S I
5 BRLEMIRIMBETE

WO EOHAE K1) 3 Fhbig i, RIH MTT 1%
W8 HFERARERL S 1~6 £F 590 nm N IO
(A H, TSR 3 FhiR g pk i) =
(R Do G5REY, AW 2 RS X3 w4
BB W AHIER, RN 100 pmol/L 4
R IAE 95% LA L5 HoAth Ak A5 40 I JC B S 40 A1 4 o
W E MRS 2 F0 5 %F 3 R g0 i
ICso, ZiRACEW) 5 0F 3 Foft i 4 it 22 I HH Ao (1)
I, % SF-268. MCEF-7 Fil NCI-H460 ) ICs
BA%, 0k 920 4.4 A1 9.9 pumol/L; TitL&H) 2
S AN [F Jie e 4 M ik AT — 52 P40 M B e, LX)
MCEF-7 $34% F 53, 1ICs 4 12.0 pmol/L, X SF-268
HEIVE IR, 1Cso K 20.5 pmol/L, XF NCI-H460
FiEIVE 559, ICso My 40.2 umol/L.

&1 LS 1~6 X1 3 FEVEMAMRAIHIEMER(x £ 5, n=3)
Table 1 Inhibition of compounds 1—6 on three tumor

cell lines (x+s,n=3)

e e/ ) %
(umol-L™")  MCF-7 NCI-H460  SF-268
1 1 -1.0+1.0  6.7+0.38 1.6+0.9
10 0.1+1.6  53+06 27+1.1
100 43.6+1.8 59+1.1 142408
2 1 78407  3.6+0.8 47+1.1
10 509+1.0 17.9+1.0 13.2+2.0
100 100.00.0  953+1.5 100.0+0.0
3 1 -25+08  5.6+0.7 1.6+0.6
10 44%+13 150403 4.6+0.2
100 663+0.5 21.9+06 54307
4 1 54408 1.840.8 0.3+0.8
10 5.4+0.6 1.0+0.2 0.5+1.0
100 364+09  3.1+£07 13.4+05
5 1 13.0+0.5 58+1.4 57+13
10 67.8+02 375205 49.7+12
100 100.0+0.1  99.0+02  99.240.5
6 1 0.9+0.1 65+1.6 —-03+2.0
10 3.94+0.2 5.0%0.5 0.8+12
100 32.5+0.1 99+1.1 204%1.6
6 itit

TEARRFL A3 10 MeEYh, 1. 2 Fil 6~
10 ¥4 B R M Eutypella (Nits.) Sacc. J& H & 72
33, L&Y 2~6 ¥ I LR BN
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ELH BLEN TR Libertella sp.« #HY)NERUIR Garcinia
dulcis (Roxb.) Kurz. [JNEELI E. scoparia (Schw.)
Ell. et Bv.. E & Diaporthe sp. LA i H
Cryptosphaeria eunomia var. eunomia (Fr.) Fuckel H
Sy B A B R A0, Bk S 2. 3
A6 N5 2 YARIE AL 5 W) 2 X S5l 4 i HCT-116
fK] ICso A1 15 pmol/L, T M [A)— T3 v 73 B 43 21 )
A2 5 libertellenone D HA F kB E HIHT
JHR IR, ICso 3% 0.76 pmol/LY . AW 9% 45 Bk
— BB EY) 2 AR PRI E, R
JHo il 40 B2 NCI-H460 [1] ICs0 4 12.0 pmol/L. 655
Yy 4 M1 s SR ARAEL, 225 e TR E) 4 11 C-7
PrAEFEIE, LAY 5 NEIE . Dettrakul 25PHH,
WwHEY 4 X B Mycobacterium
tuberculosis [¥] MIC {H % 200 pg/mL, X Vero 4l fig
ff) 1Cso KT 50 pg/mL, {EALAY) 5 0 G54% 70 BT B
1] MIC {4 3.1 pg/mL, X} Vero 4ifig ICso 4 1.5
ug/mL, A EIFR OB HE ok, B
WA 5 (1) C-7 A7 B FmVE R iR . A
g R R &4 4 % SF-268. MCF-7 #il
NCI-H460 3A WAL gis v, (AALEY 5 %t
X3 e 4 i AT B 2 A IS, 1Cso 230
9.2, 44 F19.9 pmol/L, MijiE—=Hurse, &
HY 5 1) C-T SLEHEXS FEAIE I (0 S A,
a4 ARG R E. scoparia -2
MR, 2 b7 VR R £ TSR R 3 4 Jo )
65%, A S5 DL 0.35%, Bk, WRLEY
5 B SR RE R T I K i, Mtk &
Y 4 WENSE RSt — D E i a Y 5 KK
. R E. scoparia W BRFE 2 HAR AR
W E S G RET AU B 8 i, Jf BT 2
HA YW . PUsim e, BRI
W E. scoparia BA LRI AN AR L 1) I K&
S
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