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RIBHEE R Streptomyces malaysiensis OUCMDZ-2167 3RiRHY

MRS~

F W EFxFL % A IHEEX KHHEM
CHERERFEAYE AR FRESLRE HS 266003)
(S P E R B R AR A S SIS B 550002)
AL R M SEA R Al 316022)

WE W TTRYIRIR 8552 1 Streptomyces malaysiensis OUCMDZ-2167 FTE T RAR =4, K FIRER FUEE IR A 0
B BB (S T B, WBETE I S malaysiensis OUCMDZ-2167 W R B Th 20 B4 T 1 ASE sz A4 1 LA
K10 AN 2~11; KRG, RAh. hh. BREIHRA e S 5 G A M 4 % el 4-F8 H EIRIR - 2- F R
FEE(D) MRIE-2,4- — HEE —HSQ2). H/RMEHRQG). 17-0-EFEB/RMEERG). RHFAEERG). e HFTEEM
(6)~ 30-O-Z I8 HFIWH 2 (7). WA R (8) i (9). surugapyrone A (10)FIR R ER A (11). K44
R E-8 (CCK-8)AMMEME I (MTT)i 4 VAN T LA W%t K562 A MCF-7 K AS49 i 4 p bk i 4m p s ik, &5 SRR 9.
LB 3. 5~9 XF A549 [HIFBHMHIR E (ICs0) 73 H N 2.56+0.30. 0.96+0.03. 0.96+0.04. 0.81+0.05. 7.11+0.90 Al
4.09%0.70 pmolsL™", L&) 5~9 X} K562 [ ICso {735 1.46+0.11. 1.08+0.03 0.48+0.10+ 4.68+0.19 1 9.60+0.50
pmoleL !, &4 5. 8 1 9 %f MCF-7 [ ICso 1645124 0.29240.15. 4.0520.50 1 4.810.70 pmoleL '; Hrhib&4) 5~
8 X K562 Fl A549 LA K AL &4 5 Al 8 X MCF-7 FI4H &5 % M 0 B kIR IE.
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Cytotoxic Compounds from the Deep-Sea Sediment-Derived
Streptomyces malaysiensis OUCMDZ-2167

Wang, Cong* Wang, Liping” Fan, Jie" Sun, Kunlai** Zhu, Weiming™*
(“ Key Laboratory of Marine Drugs, Ministry Education of China, School of Medicine and Pharmacy,
Ocean University of China, Qingdao 266003)
(" Key Laboratory of Chemistry for Natural Products of Guizhou Province and Chinese Academy of Sciences, Guizhou 550002)
(¢ School of Food Science and Pharmaceutics, Zhejiang Ocean University, Zhoushan 316022)

Abstract This paper is designed to study the bioactive natural products sourced from the deep-sea sediment-derived Strep-
tomyces malaysiensis OUCMDZ-2167. By means of column chromatography on silica gel, sephadex LH-20 and semi-prepa-
rative HPLC, a new furan derivative 1 and ten known compounds 2~11 were isolated and purified from the fermentation
broth of S. malaysiensis OUCMDZ-2167. Their structures were respectively elucidated as methyl 4-(hydroxymethyl)furan-2-
carboxylate (1), dimethyl furan-2,4-dicarboxylate (2), geldanamycin (3), 17-O-demethylgeldanamycin (4), nigericin (5), ni-
gericin sodium salt (6), 30-O-acetylnigericin (7), abierixin (8), elaiophylin (9), surugapyrone A (10) and germicidin A (11), by
analyzing the MS, UV, IR, NMR and specific rotations. The cytotoxicities against MCF-7, A549 and K562 were evaluated by
thiazolyl blue tetrazolium bromide (MTT) and the cell counting kit-8 (CCK-8) methods. The results showed that compounds 3
and 5~9 exhibited the cytotoxicities against A549 cell with the half inhibitory concentrations (ICsy) of 2.56+0.30, 0.96+
0.03, 0.960.04, 0.81+0.05, 7.11£0.90 and 4.09+0.70 pmolsL™", respectively. Compounds 5~9 displayed the cytotoxici-
ties against K562 cells with the ICs, values of 1.46+0.11, 1.0840.03, 0.48+0.10, 4.68£0.19 and 9.60+0.50 pmols
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L', respectively. And compounds 5, 8 and 9 showed cytotoxicities against MCF-7 cell with the ICs, values of 0.29+0.15,

4.0540.50 and 4.8140.70 pmoleL ", respectively. It is the first time to report the cytotoxicities of compounds 5~8 against

K562 and A549 cell lines and against MCF-7 cell line.

Keywords deep-sea Streptomyces; Streptomyces malaysiensis; bioactive natural products; cytotoxicity

VR R 6 T 1976 4F, #ub3|
2016 5 6 H I 40 SEIF[A] N, RIE T 547 MRS R
KARFE N, g P LR B R AR P ) R EE B ORI
2010~2013 FEAJHRIE (193 1 TR BB R AR =4, &)
60%KIR T PERE B . MR 2 B 0 R AR = h
FEREE PR PUREE BT AT R E YA
VRAEHE BB AE bR, JFIRME T — 25 s g A&
Yoo g VR BE R Streptomyces sp. FMAP Al
Streptomyces fradiae 00TMI135MI K B = rh k18 T 3
SO B B R G PR g R e A P, o AT
A EE S B IR 2 T B B A C (PKO)HIHIE
IRTA) T 5 Penicillium sp. WC-29-5 $£553:1, .
fradiae 007 724 7 BAG 4 B 55 05 ME ) R B R0 &4
9,14-epoxy-11-deoxyfunicone!”. I Streptomyces  sp.
OUCMDZ-1703 F Streptomyces sp. FXJ7.328 Rt 777
Yirb o kA T RA A REEENEREZHm AN S
YIS K BA TR AR 3 HINT 354 0 i — WK
WEAE AR, Ak SR RV B 1A S T R AR PR I
Ft, VB IFHE 2061 m IR EDURRIRE S, 40 B
R MR RWESHE S malaysiensis OUCMDZ-
2167; HKEEFMAE 0.1 mg/mL WKE R, X MCE-7.
A549 1 K562 4HHAK 401 2 73 70 29(86.0 £3.3)%-
(83.5£2.7)%H1(88.0+2.3)%[ 5 & adriamycin X N[
) 2243 9 N (73.0 £ 1.6)% - (75.0 & 2.5)% F1(74.0 £+
1.2)%]; FMNFRBE= RS 7 11 ANRESRA S,
ALHE 2 NRIEATAY) 1~2. 2 MERIEE R 3~4. 4
Je HFIETE %= 5~8. 1 RN ERRMAEY) 9 F1 2 4 2-
MR & 10~11, KRB W 1 N &9, #%
IRBEEER 3 X A549. Je HAE R 2 5~8 FIFEfint &=
9 X A549 F K562 fied 4t bk BoA B MM, 1Cs
4 0.48~9.60 pmoleL ™",

1 ZR5TR
1.1 HEHEEER

OUCMDZ-2167 JFEK4LH) DNA HikE & 16S
DNA 38724 i pk i, OUCMDZ-2167 5 K 21
DNA FBX7E 10000 bp 4247, 16S rDNA 348 74 i ik
4 1377 bp. OUCMDZ-2167 55 EzTaxon-e £ ()
B Ek Streptomyces malaysiensis NBRC 16446 (T)F[FYR
PEIL 99.78%, R4 X ZEIE, ERAKEN LA TR —
Iy 3. #OK T Bk OUCMDZ-2167 (GenBank % 3% 5
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KX394627) 4] % 58 A Ty K VU W5 % 1 Streptomyces
malaysiensis!"”. BE— LS IEARHE, fEmIK T S5
F3E |, OUCMDZ-2167 WFRHIH & T, BB LA
K BT, PR T, T R, fER AR
(ISP2.ISP3 I % 1 S5 I LB LK, b
F TR, P L ER KGR, B,
SELARAAR; £ ISP2. ISP3 A5 AN[R] B R 3 th 7= A [ AR 7
B o ) ME € 2L KRR E 5 S0 IR HE (1) S,
malaysiensis NBRC 16446 (T) ) 2545 AEAH — 1,
HU4E E OUCMDZ-2167 A5 RGNS # Streptomyces

malaysiensis.

(o)

1

MeO IO
5

N

R

1R = CH,OH
2R = CO,CHs

1

B1 E% 1~11 8

Figure 1 Structures of compounds 1~11
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12 EYHEREE

WEM 1 IES =2 5% HRESIMS 245t m/z
157.0492 [M+H] &, $ERUAEMHIS T2 CHO,
(4F C:HoO, HITHELE 9 157.0495), A1 K 4. £04b
etk gh (3410 em ). BrIEE(1680 em )EEE AE I
FFEW . "TH NMR. °C NMR. DEPT Al HMQC NMR
B 1 MIREE SO 1584). 2 N EEBAS 5 (¢
128.9. 144.0). 2 N &HE RIS T (0cm 118.2/7.26.
143.7/7.84)« 1 MERNIFHEAE 5 (Ocm 54.3/4.39). 1
MNHEIEE S 0o 51.8/3.82) % 1 NEFEE S0y 5.15)
(3R 1). XL NMR i 5 O 50 1wk -2,4- — R — A g
)IRARA, $&7R g Wk i B R I AT AR . AT 4 b A K
W, WED L HDT L AEEM 1 AFEREGES, B2
TIABRREGS, BYLEY 2 B 1A H AR
EJFEONFEF L. (b A1 HMBC 3% B B 7 a0 R %
A - AR A S A OB 2): BRI FIE (6 4.39)
52 MR (Oc 118.2.143.7)F1 1 AN I5 HEHAT
F(dc 128.9). HEILT T (0 3.82) 5 HELMK (5 158.4)11)
FAS 5 (K 2.S6), RIZUAED 2 4-F AL R
NFRHEE. MRS 1 SRR 4-F5 F R E-2-
% F 5 [methyl 4-(hydroxymethyl)furan-2-carboxylate].
#1 &Y 11 'HNMR, C NMR #1 HMBC #(#%(DMSO-
de)

Table 1 'H NMR, '*C NMR and HMBC data of compound 1
(DMSO-dq)

Position Jc, type Sy (JinHz) HMBC (‘H-"C)
2 144.0, qC

3 1182,CH 7.26(s) C-2,C4,C-5

4 128.9,qC

5 143.7,CH 7 .84 (s) C-3,C-4
2-CO,CHj; 158.4,qC

2-CO,CH; 51.8,CH; 3.82(s) 2-CO,
4-CH,0H 543,CH, 439(d,5.0Hz) C-3,C4,C-5
4-CH,OH 5.15 (t, 5.0 Hz)

OH
0
2
;
,_f\‘c HMBC
B2 {bEY 11555 HMBC 5

Figure 2 Key HMBC correlations of 1

225 0 BT S HOE (MS . NMR)FI EL @ Y63 [al
+53.5 (¢ 0.6, CHCLy), 4: [a]5 +15.2 (¢ 0.1, MeOH), 5:
[als + 362 (¢ 0.8, CHCL), 6: [a]s +30.1 (¢ 0.8,
CHCL), 7: [a]d +29.5 (¢ 0.78, CHCLy), 8: [a]d +43 (c
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0.03, CH;0H), 9: [a]h —47 (c 0.1, CHCly), 11: [a]b +
26 (c 0.04, CHCL)], H5CHktbxs, th&4 2~11 2k
P v % 58 N BRI -2,4- — 1 R — H1 S (dimethyl fu-
ran-2,4-dicarboxylate, 2)!'*. % /K 1 % 2 (geldanamycin,
3)P 17-0- % W 5 #% R 18 5% &K (17-O-demethylgelda-
namycin, 4)"", J& H R % (nigericin, 5)!" J& HFIE
B & 4M(nigericin sodium salt, 6)!'*'"\, 30-0-Z.Mt3E 8 H
FIV 4 % (30-0O-acetylnigericin, 7)!"*). BLAi 14 2 (abierixin,
8)!"8191 | PERIMEH 2K (elaiophylin, 9)**'), surugapyrone A
(10)*IRIRHE & A (germicidin A | 11)324,
1.3 EYRIMERmEEYE

K EME I (MTT)VEVER T 40 & 0% N FLIRR R M
T A R MCF-7 FN It i 48 R ik AS49 1 4 i 3
VAT, K CCK-8 VEVFN T4 &4t N8 46
PE A AR KS62 AN s il ig . 45 RE
(& 2), RMEER 3. BRHRWEZR 5~8 A
R 9 X A549 MR ZH BRI 1Cso 1B 73708 2.56+0.30.
0.96+0.03. 0.96+0.04. 0.81+0.05. 7.11+0.90 1 4.09
+0.70 pmols L™" (F# & adriamycin [ ICsy 0.81+0.04
umolsL ™ "); KA1 5~9 X K562 FivfRr 4 ik (1) 1Cso fE. 5>
SN 1.46+0.11. 1.0840.03. 0.48+0.10. 4.68+0.19
#19.60+0.50 pmoleL ™" (Fi[% 2 adriamycin [¥] ICsy 0.32
+0.11 pmole  L™"); &4 5. 8 1 9 X MCF-7 fiyRi4
FFR I 1Cso 5054 0.2940.15. 4.0540.50 F1 4.81+
0.70 pmoleL™' (PiIZ & adriamycin [ ICs, 0.20%0.03
pmoleL ™). X KB AW 5~8 X K562 F1 A549
DA ALA Y 5 F 8 X MCF-7 2 Bk i 40 Bl 2 7 12k

R S SRR I RIATE 37 07| ) Ry I
MERPUER, FERFETHER"Y. BREERAS
PUMIE . BUBE. PURE. PUREE. PR IR
TR A A TS R0, MR B 2 R R
HAEFSE sS4 Hsp90; {HMS /R A5 2 1505 1R JHF e 23
AL ZE WK, AR AN, B 588 AE AN
FHH AR R ATEDS, I 1747 PSR
PRI 17-AAG EHEN IR TR, 8 H R
FERADE. PiUME. PUREE. PUEIE R RPUERSE
TEMENTS LR RO A B IR T RS BR B DL R A
KA REANT, B4 22 H R0 B 2 08 % 1k 1
B, AU R R T4 i A 41 g DLKP-A10
(IR RS FRAE 0 A RIE T AR B R R LA
W) 5~8 XF K562 F1 A549 LAKALAY) 5 F1 8 X MCF-7
AR A B EE I I, LHR A 5~7 X A549 4
M A S K MCF-7 4 LR A& 7 %5 K562 411
(g Ve, PRSI B IA B T B IR, NPT AR
Jei s R RN 1 IS 24900 () B B AL TR B IE LA .
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2 AW 1~11 % A549. MCF-7 F1 K562 4Rk 40 i 2555 14

Table 2 The cytotoxicities of compounds 1~11 against A549, MCF-7 and K562 cell lines

e A549 MCEF-7 K562
- 2/ % ICso/(umolsL ) 2 /%  1Cse/(umoleL ") I %/%  1Cso/(umolsL ™)
1 —4.440.5 >10 32403 >10 6.6+0.5 >10
2 7340.7 >10 44404 >10 9.7+1.0 >10
3 78.7+£2.5 2.5640.30 39.6+1.6 >10 68.7+2.3 >10
4 37.8%1.0 >10 8.7+0.4 >10 342415 >10
5 83.0£1.1 0.960.03 78.4+2.1 0.2940.15 84.6+0.8 1.46%0.11
6 86.9+3.3 0.960.04 21.440.4 >10 84.7+0.2 1.084+0.03
7 85.4+0.8 0.810.05 39.1£33 >10 843+1.2 0.48+0.10
8 73.8+£0.9 7.11£0.90 67.2£5.0 4.05%0.50 77.940.5 4.68%0.19
9 55.6+23 4.0940.70 69.5+3.6 4.8140.70 80.5+0.6 9.60%0.50
10 2.0+04 >10 4.1%+0.1 >10 —41.8+2.0 >10
11 44405 >10 2.9+0.8 >10 —555+1.1 >10
(eSS 77.6+0.05 0.8140.04 72.140.3 0.2040.03 81.9+0.2 0.3240.11

BEA, MR BE 25 TR AR = b R e H R B 2R 1)
WIBEA 2 B, B E PR 5K AR TR [ A
Andersen ALY A SO = HIIRIE, F RIS
() o R B A AR e M R SR i 7, R
— BRI RN E.

2 Zhig

MR UTRA) 53 B 3R AR — PRAE P2 4 IR 25 R A B
HA R WEEEE S. malaysiensis OUCMDZ-2167,
HINFLEE= R DB E T 2 MERIBE R[S /Rl
HRQ)17-0- L FEM/RKIEZER@), 4 NMe HFIWEZ
VEHFIWEEG). e HFIHEZ(6). 30-0-ZF %8
HAME B3R (7) BATHE R (8)], 1 DRI NS &I
BB 2 (9)], 2 A 2-Mki 251k & P [surugapyrone A
A0O)FIREEZ A (11)], A& 2 AN R R4k &4 [4-
2 F L -2- FR R R R (1) PRIRE-2,4- —H R —HER(2)].
HAb & 1 i &Y. MR R 3 g H AR B
R 5~8 LK NBERMN A9 X A549.K562 FI MCF-7
ik 8 4 B bk EL AT R S DL B R B B TE M, ICs (N
0.29~9.60 umoleL ™ '; 4k &4 5~8 Xf K562 F1 A549
PLR ALY 5 A 8 X MCF-7 (40 3535 1 i kRIS

3 IEES
31 X5

T K B 48 (LDZX-75KBS B 37 2K 1 2875 K
&), (R B IR A (MIR-253); 3 H = i 3 LAF &
HCB-1300V (2 T B &34 R &) _Eifg o o m) fi R IT A
A)); HEENT AR BT HOE S TERA
#]); Sephadex™ LH-20 (Pharmacia 2 &); 2 #71 F = 20K
A (Waters 1525 %2, Waters 2996 M FE 41 460
2%, Empower III T{Euk, Capcell Pak Cig#: 5 um, 4.6
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mm X 250 mm, Cosmosil Cholester #£: 5 um, 4.6 mm X
250 mm); il & SO AR (L RE { (Waters 1525 72, Waters
2487 MR ERESIRNEE, Breeze L{F 4, Cosmosil Cho-
lester #: 5 pm, 10 mm X250 mm; %5 4% 3E4% (Beck-man
DURG640 %); JiEJ61% POLAX-L #(3£EH ATAGO A #);
X-4 7 Wos BAUE SO EA; NMR ] Agilent Pro
Pulse 500 Y A% R FLR IO 52, SURE R FH 6771 5
FR(CHC; 8y 7.26/77.16, DMSO 6y 2.50/39.52); ESIMS
A7y ¥ ESIMS 2» %I Mariner API-TO HYJ5 3% {3 A1
Q-TOF ULTIMA GLOBAL GAA076 LC & 43 #% 5 1 A3 il
5&; IR ] Nicolet NEXUS 470 BYZLAN 306 B - &
(KBr JE7); Z0H3E 9% MCO175 B — Ak ki 5546
(SANYO v rl); 4ifa sl SpectraMax plus ! ffibr
1% (ZE1E Molecular 23 &)L BT L.

WSRO B R . APk AmEE,
G35 TV A2 207 i, e S5O €3 2 i A
Wt g el Al 7, 3 B TR I R D 4 B 4 =R L TR
(TFA).
3.2 HEHRHIKRIR. N BEIEFMEE

R VG WAL FE B S. malaysiensis OUCMDZ-2167 3K
H i #E 2061 m EREFETURRIFE S (2012 4 4 H 16 H
K E T ERE N18°01.854', E113°01.41): JIAWIRE
65 C R In#ALHE 15 min, BUEEM 1 g T 1 mL LK
B, R KFRE 100 £%; B 0.3 mL AR 514 T
P AR SEFREEN 3 /Pl BG4 ECR: 20 g FIV
PEVER . 1 g KNOs. 0.5 g K,HPO,. 0.5 gMgSO4. 0.5 ¢
NaCl. 0.01 g FeSO,~ 1000 mL FRifE7K, pH=7.5, 20 g I
flg), 28 CRIEEF S d, PhBUAEVEIATRI&aith, K
AR AR NS IR T SRR 7R b, fRAFT 4 C
VKA. OUCMDZ-2167 WAk TEAFHIEMLEE: 1 b P fh
TR SIS L 28 CHfA BT, R (5

http://sioc-journal.cn/ 661



BIKE

MR

B

4 T 6 B ARAIE % EPP 16S tDNA 75144
T2 I8 A T, SK8255-Ezup A4 3 4H 1 2 K1 41 DNA #3771
EPRIURE SRR DNA, 3% BRE R 20T SR A T B
X B (PCR)Y . PCR ¥ I4GFEF A: 94 'CF 5 min,
94 CTF45s,55 CHR45s,72 ‘CF 1 min, 30 M,
ZEH 10 min. PCR F=¥) &2tk i A= T AW TR i)k
MHERAF E. FHIRBM 16S tDNA FEK 7515258
EzTaxon-e £0#% %, BLAST X}, FIF# 4 MEGA4
PR RGUR B R
3.3 AB5REH

W AR 3 d MBI MREFD T30 150 mL #5385
(11 500 mL =i+, EFRMARN: 20 g ATEHEE R
1 g KNOs. 0.5 g K,HPO,. 0.5 g MgSO4. 0.5 g NaCl. 0.01
g FeSO,. 1000 mL FifF/K. pH=7.5, BT 28 ‘C. 180
pm FEIR F3EFR 7 d, KRN 65 L. KBBR8 2.
BRAEHL 3 ik, fHHIRE 13 g
34 EZESRIVEMYNS B

PR AT R AT JE AT, SR (A — &
Jot./ FE ) AW 5% 0 3 4 ) 86 BE e M, dfiE TLC. HPLC
KrmfEE] 11 MBS (Fr.l ~Fr.11). Fr4 (232 me)& ik
Sephadex LH-20 #F i 7 B [V(CH,CL) © V(MeOH)=
101 Y3245 Fr.4-2 F1 Frd-3, H Fr4-2 (25
mg) 4 2Kl % HPLC 43 & [Cosmosil-pack cholester F+,
V(MeOH) : V(7K)=65 : 35+0.15% =% £ BZ (TFA) 347
Vet 4 mL/min]f3 LAY 2 (k=44 min; 1.4 mg). Fr.6
(2.3 @& HHE Sephadex LH-20 A: {03 7 B[ V(CH,CL,) -
V(MeOH)=1 : 1 ¥/Bi]115 2415 Fr.6-2. Fr.6-3. Fr.6-5
H Fr.6-6; Fr.6-2 (450 mg)%4: ik Sephadex LH-20 £+ (73 7
BI[V(CH,CL) : V(MeOH)=1 : 1 Ffii 53L& 6 (11
mg). Y44} Fr.6-2-1 Fl Fr.6-2-2; Fr.6-2-1 (227 mg) il
b0 e FeE R A (3 23 B [P R V(AhEE) - MRS
fig)y=3: 115531 &Y 5 (22 mALAEY 7 (20 mg).
Fr.6-3 (290 mg)Z&id f-iil#% HPLC % 2[Cosmosil-pack
cholester ¥, (M) © V(7K)=65 : 3540.15% TFA 3,
4 mL/min]321L &4 3 (r=7.1 min; 6.0 mg)fl 4 (=
5.2 min; 1.8 mg). Fr.6-5 (232 mg)Z ¥4 HPLC 73 &
[Cosmosil-pack cholester £, V(Z ) : V(7K)=40 : 60 ¥
i, 4 mL/min]f3 259 10 (t=>5.8 min; 0.6 mg)Fl 11
(tx="7.1 min; 3.5 mg), Fr.6-6 (103 mg)£:F-#4 HPLC 2>
& [Cosmosil-pack cholester £, V(ZJiF) @ V(7K)=30 : 70
Vet 4 mL/min]f3 LA 1 (=>5.8 min; 3.0 mg). Fr.7
(623 mg)Z kK Sephadex LH-20 A i/ B[ /(& H
) - VIFBD=1 . 1 PEEREH S Fr.7-1 A Fr.7-2,
Fr.7-1 (398 mg) I8 i ip i fek JI A €35 o 5 [V — &R
Fr) @ V(HEE)=50 © DIERISFEMEEY) 8 (25 mg) A1 9
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(16 mg).

4-¥% FERIR -2- R F R (1): A B4, mop. 93~
96 ‘C; UV-vis (MeOH) Ao [log /AL * mol™' * cm™)]:
258 (2.0) nm; 'H NMR (500 MHz, DMSO-d,)#1 *C NMR
(125 MHz, DMSO-dg) L3 1; IR (KBI) viay: 3410, 2926,
1680, 1406, 1151, 1082, 1024 cm™'; HRESIMS calcd for
C,Hy0, [M~+H]" 157.0495, found 157.0492.

MR -2,4- — R — HlE2): A, mp. 105~
107 CCCERERY mp. 104~107 °C); 'H NMR (500
MHz, DMSO-dy) 6: 8.64 (s, 1H, H-5), 7.46 (s, 1H, H-3),
3.82 (s, 3H, 4-CO,CH3), 3.78 (s, 3H, 2-CO,CH3); "*C
NMR (125 MHz, DMSO-d;) d: 158.3 (C, 2-CO,CHj3),
152.2 (C, 4-CO,CHj3), 1453 (C, C-2), 143.7 (CH, C-5),
120.7 (C, C-4), 117.1 (CH, C-3), 52.7 (CHs, 2-CO,CHj),
52.4 (CHs, 4-CO,CHs); ESI-MS m/z: 185.0 [M+H]".

R R3): HEMAK. mp. 250~254 CCCHR
55 252~255 C); [aly +53.5 (¢ 0.6, CHCLy); 'H
NMR (500 MHz, CDCLy) 6: 8.71 (s, 1H, HN-22), 7.29 (s,
1H, H-19), 6.95 (d, J=12.2 Hz, 1H, H-3), 6.59 (t, J=11.3
Hz, 1H, H-4), 5.90 (t, J=10.4 Hz, 1H, H-5), 5.82 (d, J=
9.5 Hz, 1H, H-9) , 5.19 (s, 1H, H-7), 4.32 (d, J=9.4 Hz,
1H, H-6), 4.12 (s, 3H, CH;0-17) , 3.54 (d, J=7.0 Hz, 1H,
H-11), 3.88~3.39 (m, 1H, H-12), 3.36 (s, 3H, CH;0-12),
3.30 (s, 3H, CH;0-6), 2.77~2.80 (m, 1H, H-10), 2.45~
2.53 (m, 2H, H-15), 2.03 (s, 3H, H-23), 1.79 (s, 3H, H-24),
1.76~1.77 (m, 2H, H-13), 1.66~1.68 (m, 1H, H-14), 0.99
(d, J=6.8 Hz, 3H, H-25), 0.96 (d, J=6.5 Hz, 3H, H-26);
C NMR (125 MHz, CDCly) 6: 185.0 (C, C-21), 184.1 (C,
C-18), 168.2 (C, C-1), 157.0 (C, C-17), 155.9 (C, H,N-
CO,-7), 138.0 (C, C-20), 136.4 (CH, C-5), 134.8 (C, C-2),
133.2 (C, C-8), 133.1 (CH, C-9), 127.5 (C, C-16), 127.2
(CH, C-3), 126.3 (CH, C-4), 111.7 (C, C-19), 81.7 (CH,
C-7), 81.2 (CH, C-6), 81.0 (CH, C-12), 72.6 (CH, C-11),
61.7 (CHs, CH;0-17), 57.3 (CHs, CH;0-6), 56.7 (CHa,
CH;0-12), 34.7 (CH,, C-13), 32.7 (CH,, C-15), 32.2 (CH,
C-10), 27.9 (CH, C-14), 22.9 (CH;, C-26), 12.9 (CHs,
C-24), 12.5 (CH3, C-23), 12.4 (CH;, C-25); ESI-MS m/z:
583.3 [M+Na]".

17-0-2 FIER R R (4): B OEHIR AR, mp.>
300 COCERMERY 353~357 C); [ald +15.2 (¢ 0.1,
MeOH); 'H NMR (500 MHz, CDCl;) 6: 8.97 (s, 1H,
HN-22), 7.39 (s, 1H, H-19), 6.98 (d, J=9.4 Hz, 1H, H-3),
6.60 (t, J=11.3 Hz, 1H, H-4), 591 (t, J=10.4 Hz, 1H,
H-5), 5.82 (d, J=9.5 Hz, 1H, H-9) , 5.18 (s, 1H, H-7), 4.32
(d, J=9.3 Hz, 1H, H-6), 3.54~3.56 (m, 1H, H-11), 3.35~
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3.36 (m, 1H, H-12), 3.30 (s, 3H, CH;0-12), 3.30 (s, 3H,
CH;0-6), 2.78~2.80 (m, 1H, H-10), 2.45~2.48 (m, 2H,
H-15), 2.03 (s, 3H, H-23), 1.80 (s, 3H, H-24), 1.77~1.78
(m, 2H, H-13), 1.75~1.76 (m, 1H, H-14), 0.99 (d, J=6.8
Hz, 3H, H-25), 0.98 (s, 3H, H-26); *C NMR (125 MHz,
CDCl;) o: 184.3 (C, C-21), 183.1 (C, C-18), 168.1 (C,
C-1), 156.0 (C, H,NCO,-7), 153.0 (C, C-17), 140.4 (C,
C-20), 136.9 (CH, C-5), 134.6 (C, C-2), 133.3 (C, C-8),
133.1 (CH, C-9), 127.2 (CH, C-3), 126.2 (CH, C-4), 117.4
(C, C-16), 108.2 (C, C-19), 81.8 (CH, C-7), 81.4 (CH,
C-6), 80.9 (CH, C-12), 72.6 (CH, C-11), 57.3 (CHs,
CH;0-6), 56.7 (CH;, CH;0-12), 34.4 (CH,, C-13), 32.7
(CH,, C-15), 32.2 (CH, C-10), 28.0 (CH, C-14), 23.2 (CH,
C-26), 12.8 (CHj;, C-24), 12.5 (CHs, C-23), 12.3 (CHs,
C-25); ESI-MS m/z: 569.4 [M+Na] ", 585.3 [M+K]".

Je HFEHE Z(5): AHEBAR. mp. 181~184 C(L
BREET 183~185°C); [a]s +36.2 (¢ 0.8, CHCL); 'H
NMR (500 MHz, CDCly) d: 4.30~4.33 (m, 1H, H-9),
4.11~4.15 (m, 1H, H-30a), 4.05~4.07 (m, 1H, H-7), 3.90
(dd, J=2.3, 10.2 Hz, 1H, H-24), 3.74~3.76 (m, 1H,
H-25), 3.70~3.73 (m, 1H, H-30b), 3.44~3.48 (m, 1H,
H-21), 3.44~3.45 (m, 1H, H-3), 3.36 (s, 1H, H-17), 3.32
(s, 3H, CH;0-11), 3.31~3.32 (m, 1H, H-11), 2.41 (dt, J=
4.6, 13.7 Hz, 1H, H-2), 2.32~2.34 (m, 1H, H-23), 2.29~
2.31 (m, 1H, H-14), 2.21~2.22 (m, 1H, H-10), 2.21~2.22
(m, 1H, H-22), 2.14~2.15 (m, 1H, H-19a), 2.10~2.12 (m,
1H, H-8a), 1.95~1.96 (m, 1H, H-5), 1.94~1.95 (m, 1H,
H-6), 1.76~1.78 (m, 1H, H-28), 1.74~1.76 (m, 1H,
H-4 ), 1.71~1.72 (m, 1H, H-15a), 1.57~1.59 (m, 1H,
H-15b), 1.47~1.51 (m, 1H, H-18a), 1.44~1.47 (m, 1H,
H-12), 1.41~1.43 (m, 1H, H-18b), 1.40~1.41 (m, 1H,
H-5), 1.37~1.39 (m, 1H, H-10), 1.38 (s, 3H, H-35),
1.35~1.36 (m, 2H, H-27), 1.33~1.34 (m, 1H, H-26),
1.23~1.25 (m, 1H, H-19b), 1.10~1.13 (m, 1H, H-23),
1.10 (m, 1H, H-6), 1.04 (s, 3H, H-34), 1.02 (d, J=7.0 Hz,
1H, H-39), 0.98 (d, J=7.0 Hz, 1H, H-37), 0.91~0.92 (m,
1H, H-8b), 0.89 (d, J=6.9 Hz, 1H, H-36), 0.88 (d, J=6.5
Hz, 1H, H-38), 0.86 (d, J=6.2 Hz, 1H, H-33), 0.83 (d, J=
6.5 Hz, 3H, H-31), 0.82 (d, J=4.2 Hz, 3H, H-32); "*C
NMR (125 MHz, CDCls) 6: 177.2 (C, C-1), 108.1 (C,
C-13), 97.0 (C, C-29), 86.1 (CH, C-21), 83.7 (C, C-20),
82.3 (CH, C-17), 81.5 (C, C-16), 78.4 (CH, C-11), 77.3
(CH, C-25), 76.4 (CH, C-24), 73.1 (CH, C-3), 69.2 (CH,
C-7), 68.2 (CH,, C-30), 60.3 (CH, C-9), 57.8 (CH;,
CH;0-11), 44.1 (CH, C-2), 42.2 (CH,, C-15), 39.1 (CH,
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C-14), 37.4 (CH,, C-27), 37.1 (CH, C-28), 35.7 (CH,
C-12), 35.4 (CH, C-22), 35.3 (CH,, C-8), 32.8 (CH,,
C-10), 32.2 (CH,, C-23), 31.4 (CH, C-26), 30.8 (CH,,
C-19), 27.7 (CH, C-4), 27.3 (CHs, C-35), 26.1 (CH,, C-5),
25.9 (CH,, C-18), 23.2 (CH,, C-6), 22.9 (CHs, C-34), 17.4
(CH3, C-32), 16.3 (CH;, C-31), 15.7 (CH;, C-33), 13.2
(CHj, C-36), 13.1 (CHj;, C-37), 13.0 (CHj;, C-39), 10.9
(CHs, C-38); ESI-MS m/z: 747.6 [M+Na]", 763.6 [M+
K]".

Je HAE H =8(6): H M AR E A, mp. 252~
256 C; [a]p +30.1 (¢ 0.8, CHCls); '"H NMR (500 MHz,
CDCLy) 8: 4.34~4.37 (m, 1H, H-24), 4.33 (d, J=3.7 Hz,
1H, H-21), 424~4.27 (m, 1H, H-9), 4.24~4.27 (m, 1H,
H-30a), 4.04 (d, J=13.6 Hz, 1H, H-7), 3.90~3.92 (m, 1H,
H-30b), 3.73~3.74 (m, 1H, H-25), 3.69~3.70 (m, 1H,
H-3), 3.66 (s, 1H, H-17), 3.61 (s, 3H, CH;0-11), 3.34~
3.36 (m, 1H, H-11), 2.58~2.60 (m, 1H, H-8a), 2.36~2.38
(m, 1H, H-23), 2.36~2.38 (m, 1H, H-2), 2.30~2.31 (m,
1H, H-10), 2.28~2.29 (m, 1H, H-22), 2.18~2.21 (m, 1H,
H-14), 2.16~2.17 (m, 1H, H-19a), 1.99~2.00 (m, 1H,
H-5), 1.97~1.98 (m, 1H, H-6), 1.82~1.83 (m, 1H,
H-18a), 1.78~1.79 (m, 1H, H-15a), 1.76~1.77 (m, 1H,
H-12), 1.73~1.74 (m, 1H, H-4), 1.63~1.65 (m, 1H,
H-15b), 1.61 (s, 3H, H-35), 1.52~1.53 (m, 1H, H-18b),
1.49~1.51 (m, 1H, H-28), 1.44~1.45 (m, 1H, H-5),
1.40~1.43 (m, 1H, H-23), 1.35~1.36 (m, 2H, H-27),
1.32~1.33 (m, 1H, H-26), 1.23~1.25 (m, 1H, H-19b),
1.12 (s, 3H, H-34), 1.10~1.11 (m, 1H, H-6), 1.02 (d, J=
7.0 Hz, 3H, H-39), 0.99~1.01 (m, 1H, H-10), 0.95 (d, J=
7.0 Hz, 3H, H-36), 0.93 (d, J=7.0 Hz, 3H, H-38), 0.92 (d,
J=6.9 Hz, 3H, H-37), 0.90~0.91 (m, H, H-8b), 0.89 (d,
J=6.5 Hz, 3H, H-33), 0.87 (d, J=6.5 Hz, 3H, H-31), 0.80
(d, J=4.2 Hz, 3H, H-32); >C NMR (125 MHz, CDCL5) ¢:
183.8 (C, C-1), 107.6 (C, C-13), 97.2 (C, C-29), 85.2 (CH,
C-21), 84.8 (C, C-20), 81.5 (CH, C-17), 82.3 (C, C-16),
79.5 (CH, C-11), 76.9 (CH, C-25), 76.5 (CH, C-24), 73.2
(CH, C-3), 68.4 (CH, C-7), 67.1 (CH,, C-30), 60.4 (CH,
C-9), 59.5 (CHs, CH;0-11), 45.9 (CH, C-2), 41.8 (CH,,
C-15), 39.6 (CH, C-14), 37.2 (CH,, C-27), 36.8 (CH,
C-28), 36.6 (CH, C-12), 35.2 (CH, C-22), 35.8 (CH,, C-8),
32.1 (CH,, C-10), 32.4 (CH,, C-23), 31.9 (CH, C-26), 29.6
(CH,, C-19), 27.7 (CH, C-4), 29.1 (CH;, C-35), 26.3 (CH,,
C-5), 25.9 (CH,, C-18), 23.6 (CH,, C-6), 22.8 (CHs, C-34),
17.0 (CH3, C-32), 16.4 (CHs, C-31), 16.2 (CH;, C-33),
13.4 (CH3, C-36), 13.2 (CHs, C-37), 13.1 (CHs, C-39),
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11.6 (CHs, C-38); ESI-MS m/z: 723.5 [M—Na] .
30-0-ZBE e H R B 2 (7): LMk, [o]d +
29.5 (¢ 0.78, CHCl;); '"H NMR (500 MHz, CDCl;) &:
432~433 (m, 1H, H-24), 429~4.30 (m, 1H, H-30a),
4.17 (m, 1H, H-9), 4.09~4.10 (m, 1H, H-7), 3.96 (d, J=
3.5 Hz, 1H, H-21), 3.94~3.95 (m, 1H, H-25), 3.91 (d, J=
10.2 Hz, 1H, H-30b), 3.77 (d, J=9.9 Hz, 1H, H-3), 3.52
(dd, J=5.1, 10.0 Hz, 1H, H-17), 3.39 (s, 3H, CH;0-11),
3.38 (m, 1H, H-11), 2.45~2.50 (m, 1H, H-8a), 2.33~2.35
(m, 1H, H-2), 2.29~2.31 (m, 2H, H-10), 2.24~2.25 (m,
1H, H-22), 2.22~2.23 (m, 1H, H-23a), 2.15~2.17 (m,
1H, H-19a), 2.09 (s, 3H, CH;C0,-30), 2.07~2.08 (m, 1H,
H-14), 2.05~2.06 (m, 2H, H-6), 1.96~1.98 (m, 1H, H-5),
1.82~1.83 (m, 1H, H-4), 1.80~1.81 (m, 1H, H-18a),
1.78~1.79 (m, 1H, H-12), 1.75~1.76 (m, 1H, H-15a),
1.66~1.67 (m, 1H, H-5), 1.65 (d, J=6.3 Hz, 3H, H-31),
1.56~1.59 (m, 1H, H-15b), 1.48~1.49 (m, 1H, H-18b),
1.46~1.47 (m, 2H, H-27), 1.41~1.43 (m, 1H, H-28), 1.39
(s, 3H, H-35), 1.37~1.38 (m, 1H, H-26), 1.36~1.37 (m,
1H, H-19b), 1.35~1.36 (m, 1H, H-23b), 1.11 (s, 3H,
H-34), 1.05 (d, J=11.3 Hz, 3H, H-39), 0.98 (d, J=7.0 Hz,
3H, H-36), 0.97~0.98 (m, 1H, H-8b), 0.93 (d, J=7.0 Hz,
3H, H-38), 0.89 (d, J=6.9 Hz, 3H, H-37), 0.86 (d, J=6.2
Hz, 3H, H-33), 0.84 (d, J=10.4 Hz, 3H, H-32); °*C NMR
(125 MHz, CDCl;) 6: 176.3 (C, C-1), 171.2 (C, CH;CO»-
30), 108.1 (C, C-13), 95.8 (C, C-29), 85.6 (CH, C-21), 83.6
(C, C-20), 82.5 (CH, C-17), 81.5 (C, C-16), 78.1 (CH,
C-11), 77.2 (CH, C-24), 75.1 (CH, C-25), 73.2 (CH, C-3),
69.0 (CH, C-7), 68.2 (CH,, C-30), 60.3 (CH, C-9), 57.5
(CHs, CH;0-11), 44.1 (CH, C-2), 42.5 (CH,, C-15), 39.0
(CH, C-14), 37.1 (CH, C-12), 36.7 (CH,, C-27), 35.6 (CH,
C-28), 35.5 (CH,, C-8), 35.2 (CH, C-22), 32.4 (CH, C-26),
32.3 (CH,, C-23), 31.8 (CH,, C-10), 30.8 (CH,, C-19),
27.7 (CH3, C-35), 27.6 (CH, C-4), 26.1 (CH,, C-18), 25.9
(CH,, C-5), 23.4 (CH,, C-6), 22.8 (CH;, C-34), 21.0 (CHs,
CH;CO0,-30), 17.4 (CHs, C-32), 16.2 (CH;, C-31), 15.9
(CHs, C-33), 13.2 (CHs, C-36), 13.1 (CHj, C-37), 12.9
(CHs, C-39), 10.9 (CHj, C-38); ESI-MS m/z: 789.7 [M+
Na]".
WA 2(8): HERK. mp. 81~84 COCHMERY
83~85 C); [a]h +43 (c 0.03, CH;0H); 'H NMR (500
MHz, CDCLy) 6: 6.64 (d, J=10.0 Hz, 1H, H-3), 4.30 (dd,
J=2.3,10.2 Hz, 1H, H-24), 4.24~4.26 (m, 1H, H-9), 4.05
(d, J=3.7 Hz, 1H, H-21), 3.87 (d, J=2.6 Hz, 1H, H-7),
3.79~3.82 (m, 1H, H-25), 3.63 (d, J=11.0 Hz, 1H,
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H-30a), 3.57 (d, J=11.0 Hz, 1H, H-30b), 3.51 (s, 1H,
H-17), 3.35 (s, 3H, CH;0-11), 3.27~3.30 (m, 1H, H-11),
2.50~2.51 (m, 1H, H-4 ), 2.27~2.28 (m, 1H, H-14),
225~226 (m, 1H, H-22), 2.21~2.22 (m, 1H, H-23),
2.14~2.15 (m, 1H, H-19a), 1.95~1.96 (m, 1H, H-15a),
1.84~1.85 (m, 2H, H-10), 1.81 (s, 3H, H-36), 1.77~1.78
(m, 1H, H-12), 1.76~1.77 (m, 1H, H-18a), 1.75~1.75 (m,
1H, H-5), 1.63~1.64 (m, 1H, H-28), 1.55~1.58 (m, 2H,
H-6), 1.52~1.53 (m, 1H, H-18b), 1.47~1.48 (m, 1H,
H-23), 1.45~1.46 (m, 1H, H-8a), 1.44~1.45 (m, 1H,
H-15b), 1.42~1.43 (m, 2H, H-27), 1.40~1.41 (m, 1H,
H-26), 1.40~1.41 (m, 1H, H-5), 1.40~1.41 (m, 1H,
H-8b), 1.31 (s, 3H, H-35), 1.24~1.25 (m, 1H, H-19b),1.02
(d, J=2.0 Hz, 3H, H-39), 1.00 (d, J=6.5 Hz, 3H, H-38),
0.99 (s, 3H, H-34), 0.90 (d, J=7.1 Hz, 3H, H-33), 0.89 (d,
J=2.0 Hz, 1H, H-37), 0.87 (d, J=6.0 Hz, 3H, H-32), 0.83
(d, J=6.5 Hz, 1H, H-31); >C NMR (125 MHz, CDCL5) ¢:
172.2 (C, C-1), 149.9 (CH, C-3), 126.1 (C, C-2), 108.6 (C,
C-13), 97.2 (C, C-29), 86.4 (CH, C-21), 84.1 (C, C-16),
84.0 (C, C-20), 82.0 (CH, C-17), 78.3 (CH, C-11), 77.4
(CH, C-25), 76.2 (CH, C-24), 71.5 (CH, C-7), 67.9 (CH,,
C-30), 65.8 (CH, C-9), 58.2 (CH;, CH;0-11), 42.4 (CH,,
C-6), 42.4 (CH,, C-15), 39.6 (CH, C-14), 37.0 (CH,, C-8),
37.0 (CH,, C-27), 36.9 (CH, C-12), 35.6 (CH, C-22), 34.9
(CH, C-28), 33.7 (CH, C-4), 33.4 (CH,, C-23), 33.1 (CH,,
C-10), 32.7 (CH, C-26), 32.6 (CH,, C-5), 32.0 (CH,,
C-19), 25.8 (CH;, C-35), 25.8 (CH,, C-18), 23.0 (CH;,
C-34), 20.3 (CH,, C-38), 17.5 (CH;, C-32), 16.2 (CH;,
C-37), 15.5 (CH,, C-33), 13.5 (CH;, C-31), 13.3 (CH;,
C-39), 12.5 (CHs, C-36); ESI-MS m/z: 747.5 [M+Na]".
HEMAE R 9): AEHE. mp. 176~182 C(CHk
1853% 178~183 °C); [a] —47 (¢ 0.1, CHCLy); 'H NMR
(500 MHz, CDCl;) d: 6.98 (dd, J=152, 11.2 Hz, 1H,
H-3), 6.12 (dd, J=15.1, 11.2 Hz, 1H, H-4), 5.65 (d, J=
15.2 Hz, 1H, H-2), 5.64 (dd, J=15.1, 10.2 Hz, 1H, H-5),
5.09 (brs, 1H, H-22), 4.74 (d, J=10.3 Hz, 1H, H-7),
4.14~4.16 (m, 1H, H-13), 4.02~4.03 (m, 1H, H-26),
4.00~4.01 (m, 1H, H-24), 3.98~3.99 (m, 1H, H-9),
3.98~3.99 (m, 1H, H-15), 3.65~3.66 (m, 1H, H-25),
2.52~2.55 (m, 1H, H-6), 2.39 (dd, J=11.5, 4.4 Hz, 1H,
H-12), 1.95~1.96 (m, 1H, H-8), 1.83 (dd, J=11.5, 4.8 Hz,
2H, H-23), 1.74~1.75 (m, 1H, H-10), 1.64~1.66 (m, 1H,
H-20), 1.45~1.48 (m, 1H, H-20), 1.27 (d, J=6.9 Hz, 3H,
H-27), 1.20~1.22 (m, 1H, H-14), 1.10 (d, J=6.3 Hz, 3H,
H-16), 1.05 (d, J=7.1 Hz, 3H, H-27), 1.05 (d, J=7.1 Hz,
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3H, H-17), 1.00~1.03 (m, 1H, H-12), 0.99 (d, /=6.9 Hz,
3H, H-19), 0.85 (t, J=7.6 Hz, 3H, H-21), 0.84 (d, /=6.8
Hz, 3H, H-18); °C NMR (125 MHz, CDCl;) é: 170.2 (C,
C-1), 145.2 (CH, C-5), 144.0 (CH, C-3), 132.0 (CH, C-4),
121.1 (CH, C-2), 99.2 (C, C-11), 93.4 (CH, C-22), 77.9
(CH, C-7), 71.5 (CH, C-25), 70.8 (CH, C-13), 70.2 (CH,
C-9), 66.7 (CH, C-15), 66.1 (CH, C-26), 66.0 (CH, C-24),
48.5 (CH, C-14), 41.8 (CH, C-10), 41.2 (CH, C-6), 39.0
(CH,, C-12), 36.0 (CH, C-8), 33.6 (CH,, C-23), 19.5 (CH,,
C-20), 19.3 (CH;, C-16), 16.9 (CH;, C-27), 15.1 (CHs,
C-17), 9.3 (CH;, C-18), 8.9 (CHs, C-21), 7.0 (CH;, C-19);
XFREE R, NMR A HHL—2; ESI-MS m/z 1047.6 [M+
Na]".

Surugapyrone A (10): LK. 'H NMR (500
MHz, DMSO-dy) d: 11.23 (s, 1H, 4-OH), 6.00 (s, 1H, H-5),
2.65~2.68 (m, 1H, H-7), 1.74 (s, 3H, H-10), 1.13 (d, J=
6.9 Hz, 6H, H-8/9); *C NMR (125 MHz, DMSO-d;)
5:167.4 (C, C-2/6), 165.5 (C, C-4), 97.5 (C, C-3), 97.1
(CH, C-5), 32.1 (CH, C-7), 20.3 (CH;, C-8/9), 8.9 (CHs,
C-10); ESI-MS m/z: 169.1 [M+H]".

FHEE A M) EEER. [ald +26 (¢ 0.04,
CHCLy); "H NMR (500 MHz, DMSO-d,) 6: 11.27 (s, 1H,
4-OH), 5.99 (s, 1H, H-5), 2.43~2.45 (m, 1H, H-11), 2.27
(dd, J=73, 14.6 Hz, 1H, H-11), 1.54~1.57 (m, 1H,
H-8a), 1.43~1.47 (m, 1H, H-8b), 1.10 (d, J=6.9 Hz, 3H,
H-10), 0.95 (t, J=7.3 Hz, 3H, H-9), 0.82 (t, J=7.4 Hz,
3H, H-12); *C NMR (125 MHz, DMSO-dy) 0: 166.6 (C,
C-2), 164.7 (C, C-4/6), 102.8 (C, C-3), 98.5 (CH, C-5),
38.7 (CH, C-9), 26.8 (CH,, C-11), 17.6 (CHj, C-10), 16.1
(CH,, C-7), 12.6 (CHs, C-8), 11.4 (CH;, C-12); ESI-MS
m/z: 195.1 [M—H]".

3.5 {LEWTEMEMIE

PATS PESEYE A MR KS62. LIRS 41 g MCF-7 A fiii
RN AS49 A0 AR, DARTE R OAFHAPEXT BRZY. R
Fi CCK-8 I MTT ¥ b & AT A /120 i 384 B 4 v
PRI,

MTT &4 g e, B A K 3 (1 MCF-7
I A549 2, FIEEE R RPMI-1640 1557 5 o 6] a5
NEFETE 3X10* NIRRT, $AEFL 100 pL B2
R T 96 FLIR Y, 137 CRIFE 12h )5, RIGESEMNL
HHOIN 100 wL AR ARE UL S (1500 BE P S5 T PR IR, R
SR BT R FEM R FE 72 h, SRIGEFLIN 20 uL MTT %t
(5 mg/L), FEFE 4 h, BHEEFRBEINA 150 uL
DMSO ¥ fi# formazan, $&7% 10~15 min, 7E 570 nm A&

SE HRWCRE. 2 BT A oh B AN FE T (1) 24 e 164 G 41
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FKe JHIR (%)= (0D s —OD 44)/OD s X 100%.
SR 4T MCF-7 Fi1 AS49 A5 544 R AL & 4(10
umoleL ™" YR FEHHMHI R AT 50%), T8 E A FE R
FEVH A G PR IR AL 1Cso, BEANEE I AN &
WEBE 3 AN TFAT

CCK-8 VEMSL Jmp R, BOM HA: K 1 K562
Y, FH B RPMI-1640 1 7% 3 B 5o a8 FE k22 T
3X10* MU AIGE MR, $545E5L 100 uL 28T 96 FL
MR, 5 37 'CFEEE 12 h Ja, SRIEERAFLHIN 100
L FRE A A DU R S (R PR 5 B P X R, TRAT BT
BRFRf RS 7% 72 he SRS\ 10 L CCK-8 ¥, Fiks
7 6 h, 7E 450 nm AW IR, $2HA S #0H]=x
(%)=(OD =15 —OD 14)/OD =z X 100%, THHE AR
JE R A0 B A 2R, R 4n i KS62 4l Bl
IR AP0 pmoleL ™" IR FEIF IR KT 50%),
PV B AN [FRR VR B T 540 A 0 BRI AR ) 1Cs,
ANFES ORI IR R E 3 AT

HBh#1 kL (Supporting Information) L& 1 1) 546 1%
K, Btk S. malaysiensis OUCMDZ-2167 )3 K 411
DNA FLUKEl, 38 P Ik DA & RS0 B IR R
. IXEEAERL AT DL A 3% A I ) 35 (http://sioc-journal.
cn/) bR ER.
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