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Abstract: By using various sorts of column chromatography,ten compounds were isolated from the bioactive fraction of
Streptomyces antibioticus strain H12-15 which derived from the sea bed mud at the mangrove district of South China Sea.
The structures of these compounds were identified as actinomycin X, (1) ,actinomycin D(2) , lanosterol (3) ,4 ,4-dime-
thylzymosterol(4 ) , ergosterol peroxide(5) ,24-methyl-5a-cholesta-7,22-diene-38,6a-diol(6) ,38,5a,9a-trihydroxy er-
gosta-7,22-diene-6-one(7) ,38,5a,9a, 14a-tetrahydroxyergosta-7 ,22-diene-6-one (8 ) ,5a, 6a-epoxy-ergosta-8 , 14 ,22-
triene-383,7a-diol (9) ,B-sitosterol (10) based on the spectroscopic analysis. Among them , compounds 3-10 were isolated
from Streptomyces species for the first time. Cytotoxicities of these compounds against cancer cell lines were evaluated in
vitro by MTT assay. Among them, compounds 1 and 2 showed significant growth inhibition of tumor cells, with ICy, values
lower than 1.6 pwg/mL,and compound 9 exhibited mild cytotoxic activity.
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Fig. 1 Chemical structures of compounds 1-10
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1.1 U5

Biostate 30 T = ¥y & W e (7 DL 22 w1 ) 5
LKYC-2 RUE P2 R (BT BR AL A BR A W) 5 CO,
Bi 4t (3£ 15 Shel-Lab ) ; 5 2UBLOHL(FEE Sigma 23
) 5 Agilent 1200 % =5 A UAH (15 (X ( SE[H % FE 1
BHE A F]) 5 Bruker AV-300 F1 AV-600 % % f7
I (A 50/ 7)) ; Finnigan LCQ Advantage MAX
B A (e AR AR BT A 7)) 5 Agilent 6120 LC/MS
TOF il ( 36 2 HERFHEL A R ) 5 Synergy BRI
( & IS AU AT BRA T 5 WO 73 A (3 4% 2 Ul
mate XB-C (5 um,4.6 x 250 mm) ( 3E[F Welch 2
A WA P 25 (35 4 4 Ultimate XB-C g (5 jpum,
10.0 x 250 mm) (3£ [E Welch A#]) ., TLC itk
HIERE (200 ~300 H ) (75 B #VEILT) ) ;Sephadex
LH-20( Pharmacia 2N ] ) 3 &g PR AR ( Merck 23
Al s ISR (LR & EAR) s B R N (15
Sigma W] ) s A K (7 R 46 5228 w) AR 7= ali i
7K HABIGR B R s A ali . RPMI-1640 35538 5 (36

Gibco 2w ) 5 DU 5648 220 e £k ( MTT, Sigma ) ;
DMSO (& Sigma A7) ; [P (2 [H Amresco) ; Jif
1ML 3 (& 18 Gibeo 22 H]) 5 H-55%5 3 (3 [ Hyclone
NI
1.2 EHFRE

RHAE IR AL (5 R — T B IR Ak ) « ] ¥ 1 7 by
2% ,KNO, 0.2% ,MgS0, 0.1% ,NaCl 0.05% , FeSO,
0.002% ,K,HPO, 0. 1% ,#/K i 0.3% ,Bifig 2% , 7K
1 L,pH 7.2 ~ 7.4, Fridedk: FKTER 3% ,
Ky 3% , # K & 0. 25% , CaCO, 0. 15% , KNO,
0.1% , MgSO, 0. 06% , FeSO, 0. 002% , K,HPO,
0.09% ,7K 1 L,pH 7.2 ~ 7.4, KR, T XK
TERY 3% , WK 3%, i K f 0. 25% , CaCO,
0. 15% ,KNO; 0. 1% ,MgSO, 0. 06% , FeSO, 0. 002% ,
K,HPO, 0.09% ,7K 1 L,pH 7.2 ~ 7.4,
1.3 Hk

SERE A H12-15 Gl 3 W SRR AE JE SRR AE A 2
AAHREPE LA S o5 A 5, S R AR O LA
i ( Streptomyces antibioticus) , ZEF T HI HRA
VLI & I LL R AR B IR U, IO/ AF T AR A K
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Ar B2 B A P AR RIS T
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N Jitide 240 e NCI-H460 F1 A FL AR 41 e MCF-7
Y vy R K2 B A it

2 ZWHIE

2.1 HHRAREE

S AL DR T 4 CY 2 P B R HI12-
15 $ERMTE S [R— S RHI 5 7R 2 1,28 CRE AR h s
Fr 6 do KREERGFRAE 5% M, 1 L = fffis
W& 200 mL F 28 °C (160 rpm FEKIEFE 2 d, K
Kids: 29 1 L YFhF 3552 W% 42 A Biostatic 30 L [
AWk EE, 30 LR A 20 L, & R EE R 30
C, WFEEE R 300 rpm, B EH 15 L/min, 5535 5
d,
2.2 RRENE

Fkk H12-15 g9 & =4 80 L, £8 4000 rpm &
0> 20 min, 53 BB BRI TR 2244 . TR 224K 2 95%
CEEB ISR, WUE R 45159 3 SR F . iz EH
IR AR S R G TR AR I 8 IR, A I A U
Fl e 25 1, IR AR OBRZRE 92.5 g

K OTR ORISR (% 24T, LA/ 7
fii(100: 0 ~ 0:100) i sl AH A6 B BE ML, 12 H TLC
RO AT, 5 Fr 1 ~9 229 NS85
Fr 8 251 % Sephadex LH-20 #: {2 %43 %5 CH,Cl,/
MeOH(1: 1) ¥, & TLC & 31158 5 > T185 Fr
8-1 ~Fr 85, Fr82 #52.8 g, B 120 mg ZFHI K
FH(ZNE/7K 50: 55) 15 24654 1 (62 mg) Fi 2 (42
mg) . Fr2 FAME L8 OB R S (300 1) PERL,
TCL #2356 715 , R 2 M & AT 18 40 I B
Sephadex LH-20 #4373 BRI A5 2L 54 3 (1.5
mg) F14(1.0 mg) , 54 5(30 mg) F110(25 mg)
Hi Fr 3 JeZ i BEAE Sephadex LH-20 #E 3% 53 £, 24
CH,CL,/MeOH (1: 1) ¥ I f5 38 i F 45 5 i . Fr 6
ZRERCHE TS 24T, A E R GBR RS (1501
~1: 1) YR, BT A5 08 43 28 20 ) 4 W AR ( H B/ 7K
85:15) 4l fL 15 #1546 (10 mg) .7 (25 mg) .8
(2.9 mg) M 9(2.6 mg),
2.3 AEEERE
2.3.1 i

NCI-H460 1 MCF-7 5% 3% T RPMI 1640 %5 3%
£(10% FBS F1 1% F-HE5 R ) 1, iUE T 37 C,
5% CO, M4 MG A . TP AERKE SR

80% J5 3 KB IR, ] PBS VR I, A i 2 JBR
AL, IR FE 1 min B Y0M07E B0 T 2 IRIE,
FHRS WA S5 52 W AT A1 200 B 75 43 4 5 1 Ay 4 240 Lk
W o U B Y A S v ] TR ARG 3%, PRAIE R I
TG TR 5 5200 240 M 129 4k T A= K0
2.3.2 i E AT

>R MTT 3500 7 &0 400 1) 40 2 0% 1 o
MR LR T 96 FLAR, AN N 8 x 10 4/
mL, 5575 24 h 4IRS 2 70% ~80% JFaain2y .
P &AL G PRI 25 (D5 ) %5 T DMSO o, KA 46
WA 10 mg/mL, 15725 T4 Al 2 MU 2
FRORZG U 100 wg/ml, Bl 5 3z AR i B 49
T MR AR (50 .25 ,12.5 6.3 .3.1.1.6 pg/
mL) , MNZ5JEME 2 d, FE2HFRWE A 30 pL
MTT % (5 mg/mL) {5 F 4 h, BHIE,W3F LG
WA 100 WL DMSO 523 iR ). i I EEAR{XAE
570 nm REIE WG EEAE, SR 5 P A AL B4R Ori-
gin 8 ( OriginLab , Northampton, MA USA) 118 H £~
AP 1C5 M8

3 KBER

3.1 HHETE

wEW 1 Z0(0 F b mp. 243 ~ 244 °C; ESI-
MS: m/z 1291 [M +Na]*,1267 [M+H]* (C,H,,
N,O,,);'H NMR (300 MHz, CDCIL, ) i rf 5 B %) 45
S5 4:67.55(1H,d, ] = 7.8 Hz,H8),7.34
(1H,d,J = 7.8 Hz,H-7) ,6.58(1H,d,J =10.7 Hz,
H-15"),5.90(1H,d,J =7.8 Hz,H-15"") ,5.20( 1H,
qd,J=6.0,2.1 Hz,H-3") ;5. 12(1H,qd,/ =6.0,2. 1
Hz,H3""),4.68(1H,d,J=17.4 Hz,H_-12") ,4. 61
(1H,d,J=17.4 Hz,H_-12"") ,4.48(1H,d, ] =17.4
Hz,H-2'),4.45(1H,dd,J =6.3,2.1 Hz, H2""),
3.61(2H,d,J = 17.4 Hz,H,-12',12""),2.91(3H,
s,H-10"),2.89 (3H, s, H-15"), 2.85 (3H, s, H-
10"""),2.84 (3H, s, H-15""") ,2.51 (3H, s, H-11) ,
2.12(3H,s,H-12),1.22(3H,d,J = 4.2 Hz,H4"),
1.10(6H,d,J = 6.9 Hz,H22",22""),1.07(3H,d,
J = 4.2 Hz,H4"""),0.94(3H,d,J = 5.4 Hz, H-
8'),0.91(3H,d,J = 5.4 Hz,H-8""),0.89(6H,d,J
= 6.9 Hz,H-23",23""),0.71(6H,d,J = 3.0 Hz,H-
9’,9");”C NMR(75 MHz,CDCL,) §:101.7(C-1),
147.7(C2),179.1(C-3),113.7(C4),145. 1 ( C-
4a) ,140.6(C-5a),128.1(C-6),130.5(C-7),126.2
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(C-8),132.1(C9),129.2(C9a),146.0( C-10a) ,
15.2(C-11),7.8(C-12),166.8 (C-13),169.1 ( C-
14),169. 1(C-1") ,167.7(C-1""),55.1(C-2"),54.9
(C2""),74.9 (C-3"),74.7 (C-3""),17.8 (C4'),
17.2(C4""),167.7(C-5") ,166.4(C5"") ,71.5(C-
6'),71.2(C6""),27.1(C-7"),27.1 (C-7""),21.8
(C8'),21.7(C-8""),19.3(C9"),19.2(C9""),
39.5(C-10"),39.3(C-10""),166.5 (C-11") , 166. 1
(C-11""),51.4 (C-12"),51.4 (C-12""),35.1 ( C-
13'),34.9(C-13"") ,173. 6 (C-14") ,173.1(C-14"") ,
56.5(C-15") ,54.4(C-15""),31.1(C-16") ,42. 1 ( C-
16''),23.1(C-17'),208.9(C-17"") ,47.5(C-18") ,
51.4(C-18""),173.2(C-19"),172.9(C-19"") ,58.6
(C-20"),57.2 (C20""),31.9 (C21"), 31.8 (C-
21'),19.2 (C-22"),19.1(C=22"),19.0 ( C-23"),
18.9(C-23"") . Witk 1 Sk Bl fb 28 K&
NMR i 017 b, B0 A — 350, i ik &)
R H E X, (actinomycin X, ),

wEW 2 LA i mp. 246 ~ 247 °C; ESI-
MS: m/z 1277 [M +Na]* 1255 [M + H] * ( Cg, Hg,
N,0,) ;'H NMR (300 MHz,CDCl, ) % rft 8 2 (1§
{55 4:67.60 (1H,d,J = 7.8 Hz, H8),7.35
(1H,d,J = 7.8 Hz,H-7) ,6.00(1H,d,J =7.8 Hz,
H-15'),5.91(1H,d,J =7.8 Hz,H-15"") ,5.21 (1H,
qd,J =6.6,2.7 Hz,H-3") ,5.19(1H,qd, ] =6.6,2.7
Hz,H-3""),4.80(1H,d,J =17.4 Hz,H_-12") ,4.72
(1H,d,J=17.4 Hz,H_-12"") 4.63(1H,d,J =17.4
Hz,H2'),4.52 (1H,dd, J =6.3,2.1 Hz, H2""),
3.66(2H,d,J = 17.4 Hz,H,-12',12"") 2. 92 (3H,
s, H-10"),2.89 (3H, s, H-15'), 2.87 (3H, s, H-
10'""),2.87 (3H, s, H-15""") ,2.69 (3H, s, H-11) ,
2.54(3H,s,H-12),1.25(3H,d,J = 4.2 Hz,H4"),
1.23(3H,d,J = 4.2 Hz,H4""") ,1.11(3H,d,J =
6.9 Hz,H-22'),1.10(3H,d,J = 6.9 Hz,H-22""),
0.95(3H,d,J = 5.4 Hz,H-8'),0.91(3H,d,J =
5.4 Hz, H8'"),0.89 (6H,d,J = 6.9 Hz, H23',
23'"),0.74(6H,d,J = 3.0 Hz,H9',9"");”C NMR
(75 MHz, CDCL,) §:101.6 (C-1),147.5 (C-2),
179.0(C-3),113.5(C4),145.1(C4a),140.4 ( C-
5a),127.7(C-6),130.3(C-7),125.7(C-8),132.5
(C9),129.1(C9a),145.8(C-10a),15.0(C-11),
7.8(C-12),166.5(C-13),168.9 (C-14),168. 4 ( C-
1'),167.6(C-1""),55.0(C-2") ,54.8(C2""),75.0

(C3"),74.9 (C3""),17.6 (C4'),17.3 (C4""),
167.6(C-5"),166.5(C-5""),71.3(C-6"),71.2( C-
6'),27.0(C-7"),27.0(C-7""),21.7(C-8"),21.5
(C-8""),19.3(C9"),19.1(C-9""),39.2(C-10"),
39.1(C-10""),166.8(C-11"),166.3 (C-11"") ,51. 4
(C-12'),51.4 (C-12""),34.9 (C-13"), 35.0 ( C-
13"7),173.3(C-14") ,173. 4( C-14"") ,56.5(C-15") ,
58.7(C-15""),31.2(C-16") ,31.5(C-16"") ,23.0( C-
17'),22.8 (C-17"") ,47.6 (C-18') ,47.4 (C-18"") ,
173.7(C-19") ,173.4 (C-19""),58.9(C-20"),58.7
(C-20""),31.8 (C21"),31.5(C-21"),19.2 (C-
22'),19.1(C-22""),19.0(C-23"),19.0(C23""),
AW 2 5G4 1 W' H NMR 44,5 C
NMR %4 i /s R C-16"" ,C-17"" Fil C-18"" £ 1E W]
AR, S5 SOk HRE , SO E AL A i
HZ D(actinomycin D) ,

&3 LAEIRES & mp. 137 ~ 139 C;
HR-ESI-MS:m/z 427.3934 [M + H] * (caled for Cy,
H,,0,426.3934) ,'H NMR (600 MHz,CDCI, ) j¥&H i
R AE S 54 .85. 10 (1H, br. t, J = 7.0 Hz, H-
24),3.24 (1H,m, H-3),1.68 (3H, s, H27), 1. 60
(3H,s,H-26),1.00 (3H,s,H29),0.98 (3H, s, H-
19),0.92(3H,d,J = 6.4 Hz,H-20),0.87 (3H,s,
H-28),0.81(3H,s,H-18),0.69 (3H,s, H-30) ;" C
NMR (CDCl,, 150 MHz) §:35.8(C-1),28.0(C-2),
79.2(C-3),39.0(C4),50.6(C-5),18.4(C-6),
26.7(C-7),134.6(C-8),134.6(C9) ,37.2(C-10),
21.2(C-11),31.0(C-12),44.7 (C-13),50.0 ( C-
14),31.0(C-15),28.4(C-16),50.6 (C-17),15.9
(C-18),19.3(C-19),36.4(C-20),18.8 (C21),
36.5(C22),25.1(C-23),125.4(C-24),131. 1 (C-
25),25.9(C26),17.8(C-27),28.1(C-28),15.6
(C29),24.4(C-30) . PAb-%edin 5 scmk'® Fod e A
— 3, HEAEY 3 T BE (lanosterol )

wEw 4 HEBAE; mp. 128 ~ 129 C; HR-
ESI-MS:m/z 413.3778 [ M + H] ™ (caled for Cy H,,
0,412.3778) ,'"H NMR (600 MHz, CDCI, ) % 1 & 31
(R E S 54 :85. 09(1H,br. t,J = 7.0 Hz,H-24) ,
3.24(1H,m,H-3),1.68(3H,s,H-26),1.60(3H,s,
H-27),1.00(3H,s,H-28) ,0.99(3H,s,H-19) ,0. 94
(3H,d,J=6.5 Hz,H-21),0.81(3H,s,H-29),0. 59
(3H,s,H-18) ;" C NMR (150 MHz,CDClL,) §:35.9
(C-1),28.1(C2),79.2(C-3),39.1(C4),50.4(C-
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5),18.6(C-6),28.6(C-7),128.1(C-8),136.0(C-
9),37.1(C-10),22.2(C-11) ,37.2(C-12) ,42. 3 ( C-
13),52.1(C-14),23.9(C-15),29.0(C-16),55.0
(C-17),11.5(C-18),20.0(C-19),36.2 (C-20),
18.8(C-21),36.2(C-22),25.0(C23),125.4(C-
24),131.1(C25),25.9(C-26),17.8(C27),28.1
(C-28),15.5(C-29), %A 'H NMR 5459
3L, C NMR 1T C-8,C-12,C-13,C-14, C-
15 .C-17 \C-18 FHZERBOR , HoAh B 48 S A — B, 456
SCHkY AT E A A 4 O 4, 4- T SRR {5
(4 ,4-dimethylzymosterol )

EWS LIRS M mp 174 ~ 177 C;
HR-ESI-MS:m/z 451. 3158 [ M + Na] ¥ (caled. for Cy
H,,0,,428.3158) ,'H NMR (300 MHz, CDCl,) ji
FEMREE S 4:66.50(1H,d, ] = 8.5 Hz, H-
7),6.24(1H,d,J = 8.5 Hz,H-6),5.22(1H,dd, J
=15.2,7.1 Hz,H-22) ,5.13(1H,dd,J = 15.3,7.8
Hz,H-23),3.96(1H,m,H-3),0.99(3H,d,J = 6.6
Hz,H-21),0.90 (3H,d,J = 6.8 Hz, H-28),0. 88
(3H,s, H-19),0.83 (3H,d,J = 5.0 Hz, H27),
0.81(3H,d,J = 5.0 Hz, H-26),0.80 (3H, s, H-
18);"”C NMR(75 MHz,CDCL,) §:37.1(C-1),30.2
(C2),66.6(C-3),34.8(C4),82.3(C-5),135.3
(C-6),130.9(C-7),79.6(C-8),51.2(C-9),37.0
(C-10),20.8 (C-11),39.5(C-12),44.7 (C-13),
51.8(C-14),23.5(C-15),28.9(C-16),56.3 ( C-
17),13.0(C-18),18.3(C-19),39.9(C-20),21.0
(C21),135.5(C-22),132.4(C-23),42.9(C-24),
33.2(C-25),19.8 (C-26),20.1(C-27),17.7 (C-
28) o DAl ik 5 Scik' SR RO R — B, i X
YR ff S B ) (ergosterol peroxide) .

LEW 6 T ARES i mp. 206 ~ 208 C;
HR-EIS-MS:m/z 437. 3389 [ M + Na] " ( caled for C,,
H,,0,,414.3389) ;'H NMR (300 MHz, CDCL, ) }i&
S 544 .65. 23(1H, m,H-23) ,5. 18 (1H,
d,J=1.5Hz,H-7),5.13(1H, m,H22) ,3.80(1H,
d,J=7.3 Hz,H-6) ,3.58(1H,m,H-3),1.01(3H,d,
J=6.6 Hz,H21),0.90(3H,d,J =6.8 Hz,H-28),
0.85(3H,s,H-19),0.82(3H,d, J=6.6 Hz,H-26 or
H-27),0.81(3H,d,J =6.6 Hz,H-27 or H-26) ,0. 54
(3H,s, H-18);"” C NMR (75 MHz, CDCL,) §:37.3
(C-1),31.2(C2),70.9(C-3),33.9(C4) ,49.0( C-
5),70.1(C-6),122.0(C-7),141.6(C-8) ,49. 3 ( C-

9),35.3(C-10),21.5(C-11) ,37.1(C-12) ,43. 6 ( C-
13),55.0(C-14),22.9(C-15),28.2(C-16) ,56. 1
(C-17),12.3(C-18),14.1(C-19),40.6 (C-20),
21.2(C21),135.6(C22),132.2(C-23),42.9(C-
24),33.2(C-25),19.8(C-26),20.1(C-27),17.7
(C-28), £ 53k %A, "H NMR I i S i
AR—3, 4541 C NMR S, TStk &1 6 oy 24-
-5 - fIH 8§ 257, 22- 4538, 6a- - [ ( 24 -methyl-
Sa-cholesta-7,22-diene-38,6a-diol ) ,

wEWMT oA R IREEE; mp. 218 ~ 219 C;
HR-EIS-MS:m/z 467. 3147 [ M + Na] " ( caled for C,,
H,,0,,445.3147) ;"H NMR (300 MHz, C;D,N) jif
R F (54 6:5.95(1H, br. s, H7),5.28
(1H,dd,J =15.1,7.8 Hz,H23),5.22(1H,dd, J =
15.1,7.8 Hz,H-22) ,4.65(1H,m,H-3),1. 17 (3H,
s,H-19),1.07(3H,d,J =6.6 Hz,H21),0.99 (3H,
d,J = 6.8 Hz,H-28),0.90(3H,d,J =6.8 Hz, H-
27),0.85(3H,d,J =6.8 Hz,H-26) ,0.66(3H,s, H-
18),"”C NMR(75 MHz ,C,D,N) §:26.7(C-1),31.9
(C2),67.3(C-3),38.6(C4),80.2(C-5),199.6
(C6),120.3(C-7),164.5(C-8),75.5(C9) ,42.7
(C-10),29.4(C-11),35.9(C-12),45.8 (C-13),
52.4(C-14),23.2(C-15),28.4(C-16),56.6 ( C-
17),12.9(C-18),20.8(C-19),40.9(C-20),21.8
(C21),136.3(C-22),132.9(C-23),43.6(C-24),
33.8(C25),20.4(C26),20.6 (C27),18.4 (C-
28) o DAL i ot 5 sk B A — B e
LAY R FE 38,50, 9a- = F -7 ,22- 17-6-
M (38,5a,9a-trihydroxyergosta-7 ,22-diene-6-one ) .

wEWS AL IRES & mp. 226 ~ 228 C;
HR-EIS-MS:m/z 483. 3066 [ M + Na] * (caled for Cy
H,,0,,460.3066) ;'H NMR (600 MHz, C;D;N) ji i
TR IF (S 54 .86.28 (1H, s, H-7) ,5.35(1H,
dd,J = 15.3,7.3 Hz, H-23),5.30 (1H, dd, J =
15.3,8.1 Hz,H-22) ,4.61 (1H,m,H-3) ,1. 13 (3H,
s,H-19),2.84 (2H,ddd,J = 14.0,4.8,1.9 Hz, H-
4),2.73(2H,ud,J =13.9,3.9 Hz,H-1),1. 16 (3H,
s,H-19),1.12(3H,d,J =6.6 Hz,H-21),0.98 (3H,
d,J] =7.0 Hz,H28),0.89 (3H,d, J =6.6 Hz, H-
27),0.88(3H,d,J = 7.0 Hz,H26) ,0.76 (3H,s,
H-18).,”C NMR (150 MHz, C;D;N) §:26.1(C-1),
31.8(C2),67.0(C-3),38.3(C4),80.0(C5),
199.7(C-6),122.5(C-7),159.4(C-8),77.6(C9) ,
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43.3(C-10),31.5(C-11),28.9(C-12),47.7 ( C-
13),86.6(C-14),27.8(C-15),28.8 (C-16),57.0
(C-17),17.0(C-18),20.6 ( C-19),40.8 ( C-20),
22.0(C-21),135.6(C-22),132.9(C-23),43.5(C-
24),33.8(C-25),20.3(C-26),20.6(C-27),18.3
(C28), LIE"C NMR ¥dls 54497 BT C-13,
C-14 \C-15, HoA {5 5 A — 5k, 454 Semk™™ i e
ZALE Y R A £ 6538, 5a, 9ar, 14a- DU J5 357 ,22-
J%5-6-T ( 38, Sa, 9o, 14a-tetrahydroxyergosta-7 , 22-
diene-6-one)

LEW9 AR ;mp. 171 ~ 173 C;
HR-EIS-MS:m/z 449. 3026 [ M + Na ] ™ (caled for Cy
H,,0,,449.3026) ;'H NMR (600 MHz, CDCI,) %
RS E4 .66.08 (1H,dd, J =3.3,1. 8 Hz,
H-15),5.26(1H,dd,J =15.4,7.3 Hz,H-23) ,5.22
(1H,dd,J=15.4,8.1 Hz,H22) ,4.48(1H,d, J =
1.8 Hz,H-7),3.99 (1H, m,H-3),3.33(1H,d,J =
2.7 Hz,H-6),1.16 (3H,s,H-19),1. 04 (3H,d, J =
6.6 Hz,H21),0.93(3H,d,J =6.6 Hz,H-28) ,0. 84
(3H,d,J =6.8 Hz,H-26) ,0.83(3H,d,J = 6.8 Hz,
H-27),0.75 (3H, s, H-18 ) ;" C NMR ( 150 MHz,
CDCL,) §:31.1(C-1),30.6(C-2),68.6(C-3),39.3
(C4),65.2(C-5),62.6(C6),67.6(C-7),122.3
(C-8),139.6(C-9),38.9(C-10),23.6(C-11),35. 1
(C-12),45.5(C-13),146.7(C-14) ,123.5(C-15) ,
37.2(C-16),56.2 (C-17),15.4 (C-18),23.5 ( C-
19),38.9(C-20),21.3(C-21),135.5(C22),132.4
(C23),43.0(C24),33.2(C25),21.2(C26),
20.1(C27),17.8(C28) , Z54&cH™" LI E”C
NMR %54 5 SR8 FE A — B, /T itk &9 -0
Sa,6a-FEF A K58, 14,22-= 47538, Ta- i (5a,
6a-epoxy-ergosta-8 , 14 ,22-triene-38,7a-diol ) ,

LEW 10 FTEERES F;mp. 138 ~ 139 C;
HR-EIS-MS:m/z 415.3934 [M + H] * (caled for C,,
H,,0,414.3934) ;'H NMR (300 MHz,CDCl, ) j&H &
B F (5245 :65.36 (1H,d, J =4.9 Hz, H6) ,
3.52(1H,t,H-3),1.00(3H,s,H-18),0.93(3H,d,J
=6.5 Hz, H21),0.83 (6H,d, J = 6.6 Hz, H-26,
27),0.82(3H,d,J =6.9 Hz,H-29),0.67(3H,s, H-
19);"”C NMR(75 MHz,CDCL,) §:37.4(C-1),26.2
(C2),71.9(C-3),42.4(C4),140.9(C-5),121.9
(C-6),32.0(C-7),34.1(C-8),50.3(C-9),36.6(C-
10),23.0(C-11),39.9(C-12),42.5(C-13),56.9

(C-14),23.2(C-15),29.2(C-16),56.2 (C-17) ,
11.7(C-18),12.0(C-19),36.3 (C-20),21.2 ( C-
21),135.6(C22),28.4(C-23),46.0(C24),31.2
(C25),12.1(C26),20.0(C27),23.2(C-28),
19.2(C-29) o DU b il %t 5 5ok St s A —
B, ZAE YN B-4 1S B ( B-sitosterol )
3.2 &EWiEHE

PRGN s A B 3% P i R 45 2R R | 43 2515 2]
B A G P8 B — W RSN T s 0 . L
HL A AW 1R 2 X A il 4 i NCI-H460 F A FLIR
FE ML MCF-7 2ok 230 H I 35 0% 40 I 23 06 1k
IC5, HI /T 1.6 pg/mL; A6A5H 9 X6k A i 4t P
NCI-H460 F1 A FLR 9 40 ig MCF-7 40 Otk i) 1Cs, {8
Wk 21,7 wg/mL il 39. 4 g/ mL; B 24 541 %
Db 2 b g 40 6 1C, (EAH YR M 25. 1 wg/mlL FiI
4.0 pg/mL; HAAL G 1C, (EHIIR T 50 wg/mL,

4 WiESHER

ASBIESE AR R HI2-15 (9 & By h 45 T 10 4
WEY, T TR R R I BRI PA =1
WEW 12/ TIHECEHUER, R ke E &
VER BRI BT 25, il = D 2
Zis M TIwRIGT ZH . WA, R G YiE BA
—E MBI BRI S A 3 ~10
YDA TR SR YR ) B A T 0 R A B B A
Yy, XA G W AE 24 BTG M 2B e s AR
TR PSR o PRI B — D E R B
VR AN S04 O T v 4 g RO IR AL S Y
29T BRI R T —%E M f S i, R 2 SR
SRIWIT R ARBE T BRI R

S 30k
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