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Cytotoxic Sterols from Marine Derived Streptomyces sp. H41-59
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Abstract: To study the bioactive constituents of Streptomyces sp. strain H41-59 isolated from the sea bed mud at the
mangrove district of South China Sea. By using silica gel, Sephadex LH-20 column chromatography and preparative
HPLC methods,ten ergosterols were isolated from its ethyl acetate extract. Based on the analysis of NMR and ESI-MS
spectral data,the structures of these compounds were identified as ergosta-7,22-diene-38,5a,6B-triol (1) ,ergosta-7,22-
diene-38,5a,6a-triol (2) ,ergosta-7,22-diene-33,5a,68,9a-tetraol (3) , ergosta-7 ,22-diene-38,5a,683,25-tetraol (4 ) ,
Sa,6a-epoxy-ergosta-8 (9) ,22-diene-38,7a-diol (5) ,5a,6a-epoxy-ergosta-8 (14 ) ,22-diene-38,7a-diol (6 ) , ergosta-8
(9),22-diene-38,5a,68, Ta-tetraol (7) , ergosta-8 ( 14 ) ,22-diene-38,5a, 68, 7a-tetraol (8 ) , Sa, 6a-epoxy-ergosta-8
(14) ,22-diene-38,7B-diol (9) ,ergosta-5,7 ,22-triene-38-01 (10 ) . Compound 1-10 were isolated from Sireptomyces spe-
cies for the first time. Cytotoxicities of these sterols against three cancer cell lines were evaluated in vitro by MTT meth-
od. All of them showed cytotoxic activity to some extent. Among them, compound 5,7 and 8 displayed moderate cytotoxic-
ity ,with ICy, values lower than 50 pg/mL.
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Fig. 1  Chemical structures of compounds 1-10

1 #MH5EE

1.1 #BEEKk

HERE A HA1-59 i) 2R Al B2 Be A P AR 37
WFFE AT PR A AR AL R AR 20 2 B 2R BRI 3
ML AR IR o
1.2 Rtk

NIt 96 40 Bfs NCI-H460 | A FL i 6 40 e MCF-7
IR 22 62 993 40 ML SF-268 , 1) B 1 K 22 I 2 B
ffik,

1.3 EHFRE

AR AE I R AE (R IR — 5 55 3R 48 ) < TR e
#7320 g, KNO,; 2 g, MgSO, 1 g,NaCl 0.5 g, FeSO,
0.02 g,K,HPO, 1 g, /K 3 g, Billg 20 g, 7K 1 L,
pH 7.2-7.4,

KR IR AL  TOKTEN) 30 g, BERRH) 30 g, MK
fh 2.5 g,CaC0O,1.5 g, KNO, 1 g,MeSO, 0.6 g,FeSO,
0.02 g,K,HPO, 0.9 g,7k 1 L,pH 7.2-7.4,

1.4 {XF5iHF

Biostatc 30 L. f: %y % e Bl ( 46 ¥l 0L 2124 70 ) 5

LKYC-2 B R R (BT BRHRBHA IR F]) 5 €O,

K37 48 (32 [ Shel-Lab) ; A BLOHL(FE [ Sigma 24
) ; Agilent 1200 78 g 400 AR (0 15 A% ( 5€ [ 2 HE 4L
B 23 7)) 5 Bruker AV-300 F1 AV-600 %14 ff 3 iz
I (FtE A€ 78/ 7] ) ; Finnigan LCQ Advantage MAX
B A (& E AR JE AR BT 23 7)) 5 AR 73BT (4 1% 4 S
Ultimate XB-C 4 (5 wm,4.6 x 250 mm) ( 3£[E Welch
N ) 5 WA 2 A 3% A R Ultimate XB-Cog (5
pum, 10 x 250 mm) ( 3E[E Welch A F]) . (200
~300 H) (% 5 ¥4k 1.7 ) ; Sephadex LH-20
( Pharmacia 2471 5 BRI ( Merck /A7) 5
OISR B TR ) s WA K (ARG 5
OSw A PR A oK) AR Y o 4 A 4l RPMI-
1640 3537 5 (Gibeo ) 5 U F L fify 20 i £k (MTT, Sig-
ma) ; DMSO ( Sigma ) ; i i} ( Amresco ) ; Jift 2 Ifil ¥
(BI) ; 7 -4 % 2 (Hyclone) .
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2.1 KEER
2.1.1 HArEFL

T 4 CY LB RAF R TE RN HA1-59 $2 7 2]
i [o— 5 R B IR IR L, 76 30 CREFRARAh s 57
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2.1.2 AT REMmIER

PSR B TR 6 2 B 23 A7 200 mL 1K
FEARHEN 1L =D, T 28 °C (165 rpm $2JRIEFE
2d,
2.1.3 A BEHER KR Z A

B2y 1 LR 155 3R 45 Biostatic 30 L 1
A e BRI T ROR A 37 , 5 97 3 0 R I 77 3, 30
L% i i 20 L, R 28 °C, i 3 - 300
rpm G815 L/min, 3557 5 d, A R B R
pH (EEFEI S 218w .
2.2 REE4E

W EE RIPR H41-59 (1) % =424 80 L,5000 rpm
Bl 15 min, F 8 bW, WOAE TR 22 R 3 OF
95% L BEB WEAEHL . $EHUIR YA 2 TC O BRE s B RAL
W HE HP-2MGL 4 8 25 W [ , H245 F /K (50% & AN
95% 7, TEEPE I, W B2 95% 7., FEy WO T vk 4 22 0 %
FHZK 2 i RS R R A 6 IR, AR 2T
CTRIZ TR s R e 25 1, HA5127 50.3 g,

LR CTRIZ 1R SR A i 28T, Ak &
% <. (100: 0-0: 100 ) A6 B e B, A J FH HH st o 5k
FE iy 28 TLC )2k 5 2176 9, 4048 Fro 1 ~
20 320 N ALY Fr. 6 2265 W AH (MeOH/
H,0 85:15) 13 3Ib5H 6 (1.5 mg) ;Fr. 7 241l &
WA (MeOH/H,0 85: 15) 153454 9 (10 mg) , Fr.
8 3 3 24 il & WA MeOH/H,0(50: 50 ~100: 0) 755
AP 2(3. 1 mg) F15(3 mg) ;Fr. 12 L3t hERHE A
14388 CH,ClL,/MeOH (20: 1 ~5:1) ¥, 26 TLC &
FFARE] 5 ASTFAE4 Fr. 12-1 ~ Fr. 12-5, Fr. 12-5 2%
il # WA (MeOH/H,0 90: 10 ) 15 24k 54 4 (9. 4
mg) 7(1.4 mg) F18(2.1 mg), Fr. 124 ZF 4
W AH (MeOH/H,0 70: 30) 4fifh 1516459 3 (10. 5
mg) . LG 1(20.6 mg) A5 10(30. 1 mg) N
AP Fr. 12 F1 Fr. 4 vh 245 G R ER 45 5 4l Ak 5
(CES
2.3 EWEETE
2.3.1 mppki

NCI-H460 , MCF-7 il SF-268 ¥ 3% F & 4
10% FBS F1 1% -4 75 K 1Y) RPMI 1640 Ji32 3,
BT 37 °C, 5% CO,M4nks 46, franist
KAl G B2 80% , 7+ K35 FRU, HI PBS BRI, I
NG B REE AL, IR E 1 ~5 min, EA0IE7E B
BN RIIRDE , RS AR AT A, 52 52 WRAT o 48

JH 5853 53 B FCA BRLAAR B . BB i ) B S
FHTARAREE % DRAIE A AL AR 37 5 5256 ] 4 e i
Ab T AR E
2.3.2  fmpadE AT

K MTT 600 5 #5465 9 09 40 i 22 05 1k .
A2 %o 5 A A S 1 e e A L e b T 96 FLAR, 40 L 2%
BEH 8 x 10°/mL, b ek de, A0 fl 45 % 70% ~
80% JFR N2 . &4k -& Wy A BH A 245 TSR ) 23 T
DMSO Hr, BE il s B 10 mg/mL (U RER . 35775
Y FE A FTEAZH , 25 25 19 Jse KV B0 100 g/
mL, B J5 2R A% 2 7 T 04 5 ¥ ik AR IR AT ok 32
(50.25.12.5.6.3.3.1.1.6 pg/mL), MZLEHE
48 h SRJG A 30 WL MTT %5 (5 mg/mL) F & 4
ho BEHE I, WS EIEW, A 100 wI DMSO 525k
Ao AH FHBEARUAE 570 nm A5 WG RE(E , SR 5
B B A Origin 8 ( OriginLab , Northampton , MA
USA) TR I A MES W 1C51H .

3 IR

3.1 HHEE

LEW 1 LA RS i mp. 231 ~233 C;
[a]}-1.3(¢0.25,CHCL,) ; ESI-MS m/z 883 [2M +
Na]*;'"H NMR(300 MHz, DMSO-d, ) % rf 5 %5 ity &
SRR PE(S 52 6:5.23(1H,dd,J = 15.3,7.0 Hz,
H-23),5.15(1H,dd,J = 15.3,7.9 Hz,H-22),5.08
(1H,m,H-7),3.76 (1H, m, H-3) ,3.60 (1H, m, H-
6),0.54 (3H, s, H-18),0.87 (3H, s, H-19),0.99
(3H,d,J = 6.6 Hz,H-21),0.90(3H,d,J = 6.6
Hz,H-28),0.80(3H,d,J = 6.6 Hz, H26),0.81
(3H,d,J = 6.6 Hz,H-27) ;" C NMR(75 MHz, DM-
SO-d,) §:31.2(C-1),32.5(C-2),66.0(C-3),40.0
(C4),74.5(C-5),72.1(C-6),119.5(C-7),139.7
(C-8),42.3(C9),36.7(C-10),21.3(C-11),38.9
(C-12),43.0(C-13),54.2(C-14),22.6 (C-15),
27.8(C-16),55.3(C-17),12.1(C-18),17.7 ( C-
19),40.0(C-20),21.0(C-21),135.4(C-22),131. 4
(C23),42.0(C24),32.5(C25),19.5(C26),
19.8(C-27),17.3(C-28), H.'H NMR #E & & X H
B2 AP EAES (8 0.54.0.87) Fil 4 A~ WL HH
=42(50.99.0.90.0.80.0. 81) , 7E{K 37 X 3 2 A4~
XK dd {545 (85 5.23 .5.15) , 454" C NMR K&
ESI-MS %dis , nT 400 iz Ak & 0ok 22 f 1S 2Rk &
Wy HE—A5 Sk X I B AR — B, P,
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FEZA G W) 2 AR T, 22- T 3B, Sa, 68-— i
(ergosta-7,22-diene-38,5a,68-triol ) ,

wEW2 TAEHIRES 5 mp. 236 ~ 238 C;
[a]?-0.8(c0.25,CHCL,) ; ESI-MS m/z 883 [2M +
Na] *;'"H NMR (300 MHz, DMSO-d, ) % 8 2 [ %
PSS §5:5.22(1H,dd,J = 15.3,7.0 Hz,
H-23),5.19(1H,dd,J = 15.3,7.9 Hz,H-22) ,4. 84
(1H,m,H-7),3.69 (1H, m,H-3),3.71 (1H, m, H-
6),0.51 (3H,s, H-18),0.84 (3H, s, H-19), 0. 99
(3H,d,J = 6.6 Hz,H-21),0.88(3H,d,J = 6.6
Hz,H-28),0.79 (3H,d,J = 6.6 Hz, H26),0. 81
(3H,d,J = 6.6 Hz,H-27) ;" C NMR(75 MHz, DM-
SO-d,) §:31.4(C-1),30.9(C-2),65.6(C-3),39.2
(C4),74.5(C-5),69.1(C-6),120.6(C-7),139.7
(C-8),42.6(C9),38.1(C-10),20.6(C-11),38.9
(C-12),43.1(C-13),54.2(C-14),22.4 (C-15),
27.9(C-16),55.2(C-17),12.0 (C-18),17.4 ( C-
19),39.8(C-20),21.0(C-21),135.4(C-22),131.4
(C23),41.9(C24),32.5(C25),19.5(C-26),
19.8(C-27),17.3(C-28) ., H:!'H NMR ##Efi4ik &
Y11 ML, P C NMR H1fR T €4 .C-6 Al C-10 Ffb &
W1 25K, AR Bde A —3. DL R 53
R R S A A 2 3 AT, 22- T 038,
S5a,6a- =% (ergosta-7,22-diene-38,5a,6a-triol ) .

WEW3 Lk mp. 236 ~238 C;[aly
30.3 (¢ 0.25, CHCL, ) ; ESI-MS m/z 915 [2M +
Na]*;'"H NMR(300 MHz,DMSO-d, ) % % %
ERE (S SR 6.5.21(1H,dd,J = 15.3,5.7 Hz,
H-23),5.18(1H,dd,J = 15.3,5.7 Hz,H-22),5. 12
(1H,br.d,J = 3.6 Hz,H-7),3.77 (1H, m, H-3),
3.50(1H,m,H-6),0.55(3H,s,H-18),0.95(3H,s,
H-19),0.98(3H,d,J = 6.6 Hz,H-21),0.89(3H,
d,J] = 6.8 Hz,H-28),0.79(3H,d,J = 6.8 Hz,H-
26),0.81(3H,d,J = 6.8 Hz,H-27);"”C NMR (75
MHz, DMSO-d, ) §:26.9(C-1),31.0(C-2),65.8(C-
3),40.2(C4),73.7(C-5),71.6 (C-6),120.3 (C-
7),141.1(C-8),77.3(C-9),40.0(C-10),26.9(C-
11),35.0(C-12),43.3(C-13),50.1(C-14),22.6
(C-15),27.8(C-16),55.4(C-17),11.7 (C-18),
21.4(C-19),39.8(C-20),21.0(C-21),135.5(C-
22),131.4(C23),42.1(C-24),32.5(C-25),19.5
(C-26),19.8(C-27),17.4(C-28) .,”C NMR %t 5
SCilk'e —3k, 454 H NMR 1 ESI-MS 035, 7 # 5

&Y 3 Jy 22 H5-7,22-—4%-3B8, 5a, 68, 9a- VU B
(ergosta-7,22-diene -38,5a,68,9a-tetraol ) .

WEWMA L mp. 223 ~225 Cs[ ol
24.0(c¢ 0.25, CH,0H) ; ESI-MS m/z 915 [2M +
Na]*;'"H NMR(300 MHz,DMSO-d, ) i 8 1%
ERE (S22 6.5.35(1H,dd,J = 15.6,7.7 Hz,
H-23),5.17(1H,dd,J = 15.6,8.4 Hz,H22),5.08
(1H,m,H-7),3.76 (1H, m, H-3) ,3.36 (1H, m, H-
6),0.54 (3H,s, H-18),0.91 (3H, s, H-19) , 0. 98
(3H,d,J = 6.4 Hz,H-21),0.89(3H,d,J = 6.7
Hz,H-28),0.97(3H,s,H-26),1.02(3H,s,H27) ;
"C NMR(75 MHz, DMSO-d,) §:31.2(C-1),32.5
(C-2),66.0(C-3),40.2(C4),74.5(C-5),72. 1(C-
6),119.5(C-7),139.7(C-8),42.3(C-9),36.7(C-
10),27.7(C-11),39.0(C-12),43.0(C-13),54.2
(C-14),22.6 (C-15),27.7(C-16),55.3 (C-17),
12.1(C-18),17.7 (C-19),40.1 (C-20),20.9 ( C-
21),135.7(C-22),130.5(C-23) ,47.2(C-24),70.7
(C-25),26.0(C-26),28.3(C-27),15.0(C-28) ., [&
T €24 .C-25.C26.C27 1 C28, H: 4" C NMR %k
S5 E 1 —3, 454 H NMR 1 ESI-MS %4,
Zerd SOk Xt IR AT RE AL A N 2 AT, 22-
—H5-38,5a,68,25-PUFE (ergosta-7 ,22-diene-38, 5,
683,25-tetraol ) ,

wEWS TOFRES S mp. 171 ~ 173 C;
[a]39.3(c¢0.25,CHCL,) ; ESI-MS m/z 879 [2M +
Na]*;'H NMR(300 MHz, CDCl,) i rfr 5 % i 25
BEAE (S 2 5.5, 15(1H,dd,J = 15.1,7.6 Hz,H-
23),5.16(1H,dd,J = 15.1,6.9 Hz, H22),4.20
(1H,br. s,H-7),3.93(1H, m,H-3),3.30(1H,d, J
= 6.6 Hz,H-6),0.56(3H,s,H-18) ,1. 12(3H,s, H-
19),1.00(3H,d,J = 6.6 Hz,H21),0.89(3H,d,J
= 6.9 Hz,H-28),0.80(3H,d,J = 6.6 Hz,H26),
0.81(3H,d,J = 6.6 Hz,H-27) ;"°C NMR(75 MHz,
CDCl,) §:30.4(C-1),31.0(C-2),68.8(C-3),39.3
(C4),65.9(C-5),62.8(C-6),67.3(C-7),127.1
(C-8),134.7(C9),38.2(C-10),23.6(C-11),35.9
(C-12),42.3(C-13),49.8 (C-14),24. 1 (C-15),
29.2(C-16),53.8(C-17),11.5(C-18),23.0(C-
19),40.6(C-20) ,21.2(C-21),135.8(C-22),132.2
(C-23),43.0(C24),33.3(C25),19.9(C-26),
20.2(C-27),17.9(C-28) . LA %cd 55 Sk '™ xof i
— 3, A B 5 O Sa, 6a-3 S A f -8
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(9),22-—#-38, Ta-— % ( 5a, 6a-epoxy-ergosta-8
(9),22 -diene-38,7a-diol) .

WEW6 Tk F;mp. 181 ~182 C, [l
-115 (¢ 0.41, CHCL, ) ; ESI-MS m/z 879 [2M +
Na]*;'H NMR(300 MHz, CDCl,) i rr 5 % i 25
RIS 52 8:5. 19(1H,dd,J = 15.2,7.2 Hz,H-
23),5.17(1H,dd,J = 15.2,7.6 Hz, H22),4.40
(1H,d,J = 3.5 Hz,H-7),3.89(1H,m,H-3),3.12
(1H,d,J = 3.5 Hz,H-6),0. 84 (3H,s,H-18) ,0. 84
(3H,s,H-19),0.99 (3H,d,J = 6.8 Hz, H-21),
0.89(3H,d,J = 6.8 Hz,H-28),0.79(3H,d,J =
5.1 Hz,H-26) ,0.82(3H,d,J = 5.1 Hz,H=27);"C
NMR (75 MHz, CDClL,) 6:31.1(C-1),32.2(C-2),
68.7(C-3),39.6(C4),67.8(C-5),61.3(C-6),
65.1(C-7),125.2(C-8),38.7(C9),35.8(C-10),
19.0(C-11),36.6(C-12),42.9(C-13),152.5(C-
14),24.9(C-15),27.2(C-16),56.8 (C-17),17.6
(C-18),16.5(C-19),39.3(C20),21.2(C-21),
135.3(C-22),132.2(C-23),42.8(C-24),33.1(C-
25),19.7(C-26),20.0(C-27),18.1(C-28). DI I
B 553k Xk BB —3, I, S A AN Sa,
6o-FRAE 27 fH §5-8 (14) ,22- 4538, Ta-— % (S,
6a-epoxy-ergosta-8 (14) ,22-diene-38,7a-diol ) ,

wEWMT  TAFHIRES f; mp. 202 ~ 205 C;
[a]}-61.1(c0.25,CHCL,) ; ESI-MS m/z 915 [2M +
Na]*;'"H NMR(600 MHz, DMSO-d, ) i 5 %2 (1 5%
ERF S SR 8:5.23(1H,dd,J = 15.4,7.2 Hz,
H-23),5.21(1H,dd,J = 15.4,7.9 Hz,H22) ,3.67
(1H,d,J = 5.7 Hz,H-7),3.82(1H,m,H-3) ,3.44
(1H,d,J = 5.7 Hz,H-6),0.61(3H,s,H-18),1.16
(3H,s,H-19),1.01 (3H,d,J = 6.6 Hz, H-21),
0.90(3H,d,J = 6.9 Hz,H-28),0.80(3H,d,J =
6.9 Hz,H-26) ,0.81(3H,d,J = 6.9 Hz,H-27);"C
NMR (125 MHz, DMSO-d,) §:30.7(C-1),31.0(C-
2),65.1(C-3),40.5(C4),74.5(C-5),77.9(C-6) ,
71.6(C-7),127.2(C-8),136.2(C-9) ,40.2(C-10),
23.0(C-11),35.9(C-12),41.3(C-13),49.4 (C-
14),28.6(C-15),22.7(C-16),53.9(C-17),11.2
(C-18),22.9(C-19),40.0(C=20),20.9 (C-=21),
135.5(C-22),131.3(C-23),42.1(C-24),32.5(C-
25),19.5(C-26),19.8(C27),17.4(C-28), VI I
Rt 5 SR 0 IR R — B AL S e e
FAHE-8(9),22-Z-38, 5, 68, Ta-PU i ( ergosta-8

(9),22-diene-38,5a,68,7a-tetraol ) ,

wEWS TAFRES S mp. 171 ~ 173 C;
[a]}-65.0(c0.25,CHCL,) ; ESI-MS m/z 915 [2M +
Na]*;'"H NMR(600 MHz,DMSO-d, ) i & i) %
EF (S E 8:5.23(1H,dd,J = 15.3,7.0 Hz,
H-23),5.22(1H,dd,J = 15.3,7.9 Hz,H-22) ,4. 16
(1H,s,H-7),3.77(1H, m, H-3),3.32 (1H, m, H-
6),0.84 (3H,s, H-18),0.85 (3H, s, H-19), 1. 01
(3H,d,J = 6.7 Hz,H-21),0.89(3H,d,J = 6.8
Hz,H-28),0.80(3H,d,J = 6.8 Hz, H26),0. 81
(3H,d,J = 6.8 Hz,H-27) ;°C NMR(125 MHz, DM-
SO-d,) 8:31.8(C-1),31.0(C-2),65.1(C-3),40.9
(C4),76.3(C-5),76.0(C-6),71.7(C-7),127.0
(C-8),36.4(C9),39.8(C-10),18.8(C-11),36.6
(C-12),42.4(C-13),147.6 (C-14) ,24.7 (C-15)
27.2(C-16),56.0(C-17),18.0(C-18),17.5(C-
19),38.5(C-20),21.2(C-21),135.3(C-22),131.5
(C23),42.1(C24),32.5(C25),19.5(C-26),
19.8(C-27),17.4(C-28) . A% 5 3cik' " %) i
FEAR—F b G 8 B e M E M-8 (14) ,22-
3B, 5a, 68, Ta-DU [ (ergosta-8 (14 ) , 22-diene-
38,5a,68,7a-tetraol )

LEW9  LOE RS i mp. 113 ~ 115 C;
[a]P-12.3(c0.25,CHCL,) ; ESI-MS m/z 879 [2M +
Na]*;"H NMR (300 MHz, CDCl, ) i rf 5 2 (i %5 5
FRAF (S22 5:5.20(H,dd,J = 15.3,7.0 Hz, H-
23),5.15(1H,dd,J = 15.3,7.0 Hz, H22) ,4.51
(1H,br. s,H-7),3.87(1H, m,H-3),2.97(1H,d, J
= 2.5 Hz,H-6),0.87(3H,s,H-18) ,0.99(3H,s,H-
19),0.99(3H,d,J = 6.7 Hz,H-21),0.90(3H,d,J
= 6.8 Hz,H-28),0.79(3H,d,J = 5.2 Hz,H-26),
0.81(3H,d,J = 5.2 Hz,H-27);”C NMR(75 MHz,
CDCL,) §:31.4(C-1),33.2(C-2),68.9(C-3),39.6
(C4),65.1(C-5),60.5(C-6),63.9(C-7),126.9
(C-8),39.8(C9),35.1(C-10),19.5(C-11),37.3
(C-12),43.8(C-13),151.9(C-14),26.1 (C-15),
28.2(C-16),55.6 (C-17),17.9(C-18),17.1 ( C-
19),40. 6(C-20),21.3(C-21),135.4(C-22),132.5
(C23),43.1(C24),33.3(C25),19.9(C-26),
20.2(C-27),19.5(C-28) . LA F4dfs 53cmk' ™ 4
— BB 9 N Sa,60-FREE MBS (14),
22-"J-3B, 78- 1% (5a, 6a-epoxy-ergosta-8 (14 ) ,
22-diene-38,78-diol ) .
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wEW 10 TLEAEIREE 5 mp. 169 ~ 171 C;
[a]}-27.1(c0.25,CHCL,) ; ESI-MS m/z 831 [2M +
Na]*;'"H NMR(300 MHz, CDCl,) i rfr 5 %2 i 25 5
EAE P (S B2 5.5.23(1H,dd,J = 15.9,6.6 Hz,H-
23),5.17(1H,dd,J = 15.9,6.6 Hz, H22),5.38
(1H,m,H-7),5.57(1H,dd,J = 6.6,2.5 Hz,H-6) ,
3.61(1H,m,H-3),0.60(3H,s,H-18),0.92(3H,s,
H-19),1.01(3H,d,J = 6.6 Hz,H-21),0.89(3H,
d,J = 6.8 Hz,H-28),0.80(3H,d,J = 6.7 Hz, H-
26),0.82(3H,d,J = 6.6 Hz,H27);"C NMR (75
MHz,CDCl,) §:38.6 (C-1),32.0(C-2),70.7(C-
3),41.0(C4),140.0(C-5),116.5(C-6) ,119. 8(C-
7),141.6(C-8) ,46.3(C-9),37.2(C-10),21.3(C-
11),39.3(C-12),43.0(C-13),54.6(C-14),23.2
(C-15),28.5(C-16),55.8 (C-17),12.3 (C-18),
16.5(C-19),42.9(C-20),21.3(C-21),135.8(C-
22),132.2(C23),40.4(C-24),33.3(C25),19.9
(C-26),20.2(C27),17.8(C-28), Dk %45
R R 2 B R A N E AR 5,7, 22-=
J4i-38-I% ( ergosta-5,7 ,22-triene-38-ol ) ,

3.2 HEWiEtE

PRSI e 200 BE T35 PR e 45 2R R, 43 B A 5
A~ B BEAL S P AR B A — B AR S0 b 96 % P
Horp Ab A0 5.7 F 8 X ax = i yd 4 it ik HL A 5K
RN RIEYE . G 5 X AR 40 AL NCI-H460 |
NFLARIE AN MCEF-7 F1 B 28 g J57 983 40 Jfd SF-268
1 IC, KK 19. 8 24. 3 pg/mL F115.5 pg/mL;
G 7 XL L 3 B i 40 B Y 1C, AR IR R
23.7.17.3 pg/mL f127.8 pg/mL; 459 8 XL |
3 Tl A ALY 1C 5 (EAK IR Ry 23.7 27 4 pg/mL FiI
25. 1 wg/mL; B 25 40 %5 LA 1 3 Fb i 92 4 A i
IC, [EMI A 25. 1 4.0 pg/mL F141. 0 wg/mL; HA
AP 1C5, (HE KT 50 pg/mL,

4 HiL5HEL

R, SCHRARE 1922 £ (5 B0 2 4 0 25 2R 1
E A G R SR A e A 5 355 P L R A
BRI . e BB T T I k2 A
BRI LR, 7EXE RSB IR S b, 22 A
B S ARG (S pg/mL) B4 FHE 25 3 ZER AR AR HL,
S SR B LR A A e PR A T 1T
(COX-2) S —Ffi e 22 Foft 3 P i e v vy 308 A g , G
Q™ 1 PCE2 REE A0 5 200 i 18 4 A 400 ] 94 T2, 38

I CAMP 3R AR5 IR 14 A2 1, 5 38 o 9 ] AL AA
G J4E 72 G0 R0 e i) LR 5% 1 ) g r) i i
57515 Zhang YJ AT Mills GL 25157 BE 5% 31F 52 £
RESEAL A WX 314 G il 1L COX-2) BA M vE M,
PR K R T M . AT 5% MU v B B 1A HAL-
59 Ry ESARE] 10 22 M S BRI B, SR F
PR SRR, LT T B e A A — 2w
A EETEE, b e A 5.7 1 8 AN BT MR
G, S 2 SN I VR B RO TR N 2 A HS Bk
BV R L T — e o fk sk at

&% 3k

1 Zotchev SB. Marine actinomycetes as an emerging resource
for the drug development pipelines. J Biotechnol ,2012,158;
168-175.

2 Blunt JW,Copp BR,Keyzers RA et al. Marine natural prod-
ucts. Nat Prod Rep,2015,32.116-211.

3 Cui JG(##HE),Wang Y(TIZ),Lin CW (MEBEFE) et
al. Polyhydroxylated sterols with biological activities in ma-
rine organism. Nat Prod Res Dev ( KIKRF=HIWI R 5T K)
2000,12 :94-100.

4 Piccialli V,Sica D. Four new trihydroxylated sterols from the
sponge Spongionella gracilis. | Nat Prod,1987,50:915-920.

5 Wang Y, Wang SJ,Mo SY et al. An abietane diterpene and a
sterol from fungus Phellinus igniarius. Chin Chem Lett ,2006 ,
17.481-484.

6 Kawagishi H, Katsumi R, Sazaw T, et al. Cytotoxic steroids
from the mushroom Agaricus blazei. Phytochemistry, 1988,
27:2777-2779.

7 Qi SH,Zhang S,Wang YF et al. Complete 'H and °C NMR
assignments of three new polyhydroxylated sterols from the
South China Sea gorgonian Subergorgia suberosa. Magn Res
Chem ,2007 ,45 :1088-1091.

8 Kobayashi M,Kanda F. Marine sterols. Part 18. Isolation and
structure of four novel oxygenated sterols from a Gorgonian
coral Melithaea ocracea. Chem Inform ,1991,22.1177-1179.

9  Xiong HY,Fei DQ,Zhou JS,et al. Steroids and other constit-
uents from the mushroom Armillaria lueo-virens. Chem Nat
Comp ,2009 ,45 .759-762.

10 Li HJ, Lin YC, Vrijmoed LLP, et al. A new cytotoxic sterol
produced by an endophytic fungus from castaniopsis fissa at the
South China Sea coast. Chin Chem lett ,2004,15 :419-422.

11 Sun Y,Tian L,Huang J,et al. Cytotoxic sterols from marine-
derived fungus Pennicillium sp. Nat Prod Res,2006,20.381-
384.

(F4:% 760 7)



