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Chemical constituents of antineoplastic actinomycete strain (N2010-37) of bottom
mud in mangrove (I)
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Abstract: Objective To study the chemical constituents in the cultured filaments of an antitumor actinomycete strain (N2010-37).
Methods Compounds were isolated and purified by chromatographic techniques and recrystallization, and the structures were
identified by spectral methods together with physicochemical analysis. The antitumor effects of these compounds were tested in vitro
by MTT method. Results Three compounds were identified including two anthrones and one novel macrolide. They were (3S, 4R, 7R,
8R, 95)-3, 8-dihydroxy-4, 7, 9-trimethyl-2, 6-cyclononanediiolacetone (1), 2-hydroxy-1-methoxy-3-methylanthraquinone (2), and 1, 6,
8-thihydroxy-3-methylanthraquinone (3). Conclusion Compound 1 is a new compound, and compounds 1 and 3 show the favorable
cytotoxic activity against human chronic granulocytic leukemia cell line K562 strain by MTT method in vitro.
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9-—=HI3E-2, 6-FAFl5 [(3S, 4R, TR, 8R, 95)-3,
8-dihydroxy-4, 7, 9-trimethyl-2, 6-cyclononanediio-
lacetone , 1] 1- 140 3k -2- ¥ gk -3- HT 2L 0 i
(2-hydroxy-1-methoxy-3-methylanthraquinone, 2)-
1, 6, 8-—FRAL-3-HIAL M (1, 6, 8-thihydroxy-3-
methylanthraquinone, 3), &)1 WFk &Y, &
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B, R TR TR ORI RN 1% AR
2%+ KoHPO4 0.05%- ) 0.5% IR 2% %
BRI 0.4% FAHE 0.1%. CaCO; 0.2%. i
KBECH], pHAEHZAE 7.0), F 28 °C. 200 r/min K4
PEFRERERFR 3 d BRI FRE TR Fxfh 1597
W% 10% R R B T 150 JERHH T 100 mL
PREFEIE CilesyIA] D 1) 500 mL =i, 28 C.
200 r/min $ERKGFE 6 do
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RE 28 go WEEREREAE (200~300 HD, LAy
THEE-BE TR L WR . SU05-FHIERR BE Ve, WS &t
WORRGE . A, 133 5 ANRM Fr. 1~5. AR
ZPUMRTE PRI, #5E Fr. 2 A1 Fr. 5 3G PER G -
2 O AEERS . Sephadex LH-20 (413 Fl 85 45
e ETFB, M Fr 2 3G 1 (14 mg). 2
(11 mg). 3 (17 mg).
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W& AAEER, mp 113~116 C. [a]5 +

79.4° (¢ 0.5, CHCly) . ESI-MS S/RifEor 125 i m/z 231
M—H]", (k&YW 1 S FRER 232,
HR-ESI-MS 7R m/z 233212 6 [M+H]" (Figfd
233.2129), WL TN CioHieO0sr AR N 3.

'H-NMR (400 MHz, CDCly) #4407 1% oy 4~
5.2 o 4 415 50 S AAAHIE R IR RS 5 0q 478
(1H, d, J=5.2 Hz), 5.09 (1H, m, J= 5.2, 7.0 Hz), 4.45
(1H, t, J = 10.3 Hz) #14.98 (1H, m, J = 7.0, 10.3
Hz). R oy 1~1.5 B8 3 ASX0E 3L 515
50y 1.39 (3H, d, J = 7.0 Hz), 1.31 (3H, d, J = 7.0
Hz), 1.43 (3H, d, J = 7.1 Hz), e 5% F
FAHE .
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FEH 3, BREMANERL, MG hie S
1 A ERER

£ "H-"H COSY #1, 6, 4.78 (1H, d, J = 5.2 Hz)
55,09 (1H, m, J=5.2,7.0 Hz) SAHKFKR, 0y 5.09
(1H, m, J=5.2,7.0 Hz) 5 1.43 (3H, d, J = 7.1 Hz)
A14.78 (1H, d, J=52 Hz) SMFEKR, HEWLEY
15HRBA (B 1. 65131 (3H,d,J=7.0Hz) 5
3.07 (1H, m, J=7.1, 10.0 Hz) SAHFKKER, oy 3.07
(1H, m, J=7.1, 10.0 Hz) 5 1.31 (3H, d, J = 7.0 Hz)
445 (1H, t, J = 10.3 Hz) LMHEKR, oy 445
(1H,t,J=10.3 Hz) 55 3.07 (1H, m, J= 7.1, 10.0 Hz)
498 (1H, m, J = 7.0, 10.3 Hz) SAHKKLR, oy
498 (1H, m, J=7.0,10.3 Hz) 5 4.45(1H,t,J=10.3
Hz) A1 1.39 (3H,d,J=7.0 Hz) AR, HEN1L
AU I E AL B B.

7 HMBC &, K31 5 4.78 (1H, d, J= 5.2 Hz)

A 15.48 509
HC  H

1.43 o %

E1 “E¥W1EHMRERAIB

Fig.1 Structure segments A and B of compound 1
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55 6¢73.8. 15,5, 172.5 BIZFEHHK, 65 5.09 (1H, m,
J=52,70Hz) 5 6c71.7. 15.5. 172.1. 176.6 SLit
FEAHOG, UiH oc 71.7 SREEK 172.5 HEAHE, 1M
Sc 73.8 55— MRS R 176.6 HFG—AN i 1A% .
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J=17.1,10.0Hz) 5 6c 176.6. 13.3. 71.3, 77.3 Sit
Feflo, oy4.45 (1H,t,J=10.3 Hz) 5 5c 44.9.
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of compound 1

7& ROESY i, nILLEHR| oy 445 (1H, t, J =
10.3 Hz).1.39 (3H, d, J=7.0 Hz). 1.31 (3H, d, J=7.0
Hz). 5.09 (1H, m, J=5.2,7.0 Hz) F14.78 (1H,d,J=
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23[R AH

2i a5 Pl F5 &, #& SciFinder #dE 7, KL
EW 1 5CREP Y antimycin A, BATH [F 9B
%, WEA—NILTHBERFR . HBIX ML AP
i, BT C-3. C-7 A C-8 A7 FHUCIEARR AL, H
RGBS B B A S RN, AEAH R S
RIS 1 A antimycin A, (I EETEGREE, 1h
HW1 [a]} +79.4° (¢ 0.5, CHCLy), antimycin A,
[a]5 +72° (¢ 0.5, CHCly), PIMLEHIII ELife e
FEAR S I, e S LI (3S, 4R, TR,
8R, 95)-3, 8- " F2H-4,7,9-—HE-2, 6-3F T H, I

Bl 3. LA RIS A E s R 1.

&) 2. A EhAA, mp 221~224 °C, ESI-MS
miz: 268 [M]", 44 2w i 4 W ooy 7 5Uh
CigH1204, AHAIEH 11. 'H-NMR (400 MHz,
CD;COCDs) 6: 8.24 (1H, m, H-5), 8.18 (1H, m, H-8),
7.89 (1H, m, H-6), 7.80 (1H, m, H-7), 7.78 (1H, s,
H-4), 3.86 (3H, s, -OCH3), 6.44 (1H, 2-OH), 2.31 (3H,
s, CHs); "C-NMR (100 MHz, CD;COCD3) 6: 147.8
(C-1), 156.5 (C-2), 133.7 (C-3), 127.1 (C-4), 127.4
(C-5), 134.6 (C-6), 134.1 (C-7), 127.3 (C-8), 184.4
(C-9), 183.2 (C-10), 136.0 (C-8a), 132.9 (C-5a), 124.5
(C-4a), 121.0 (C-9b), 62.0 (-OCH3), 17.1 (-CHs). LA |
R R B T Sk aRoE — 2, M e
HW 2 Jg 1-H AL 2-FE - 3- AL B

3 KEM1HLFEEN

Fig. 3 Chemical structure of compound 1

#1 1£E&Y 170 antimycin A, B NMR £E
(£ CDCl;, 400/100 MHz)
Table 1 NMR data of compound 1 and antimycin A,
(in CDCl;, 400/100 MHz)

&1 antimycin A,
VA
N dc Jc

1 — —

2 — 172.5 170.1

3 478(1H,d,5.2) 71.7 53.8

4 5.09(1H,m,5.2,7.0) 73.8 70.9

5 — —

6 — 176.6 172.9

7 3.07(1H,m,7.1,10.0)  44.9 50.4

8 4.45(1H,t, 10.3) 713 75.4

9  498(1H,m,7.0,103) 773 74.9
10 1.39(3H,d, 7.0) 13.8 15.0
11 1.31(3H,d, 7.0) 13.3 —
12 143(3H,d, 7.1) 15.5 17.8

&M 3. HAGEE, ESI-MS m/z: 270 [M]',
g A W iE R DEPT #EHEN 4> 73X CisH 005, A
WIRIE S 11. 'H-NMR (400 MHz, CD;COCD;) d:
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12.80 (1H, s, 1-OH), 12.23 (1H, s, 8-OH), 9.82 (1H,
br s, 6-OH), 7.56 (1H, d, J = 2.0 Hz, H-4), 7.24 (1H,
d, J=2.0 Hz, H-5), 7.13 (1H, d, J = 1.5 Hz, H-2), 6.66
(1H, d, J=1.5 Hz, H-7), 2.36 (3H, s); "“C-NMR (100
MHz, CD;COCD;) d: 191.3 (C-9), 182.8 (C-10),
166.5 (C-1), 166.2 (C-8), 162.7 (C-6), 148.6 (C-3),
136.1 (C-5b), 134.3 (C-4a), 124.7 (C-2), 121.2 (C-4),
1144 (C-la), 110.6 (C-8b), 109.5 (C-7), 108.7 (C-5),
22.1 (-CHs)o UEHERCH B BRAL 0 5 Sk — 35,
WS EAR S 3 N 1, 6, 8- = FRd-3- L R .
4 B IETETFIL

KRS MEEEYE I K562 4005, 40
R IR R 10% FBS ) RPMI1640 H5753%, W&4
100 U/mL T2 %M 100 pg/mL #55% %, 1 37 C.
5% CO, 41 Huds 740 T LA 557

K MTT S%05E THeA4 1. 20 3 X K562
A0 (R BGTE AR BOR, 1Cso fE 230 1.36+ 1973

6.14 pmol/L, CRHMEXT 25411 1Cs 15 <0.1
pmol/L). Z5REW], 3 MEAYIxT K562 41 o

SRR AR B s A 1 IR TERGR . RN
AWFFHR7R T IR (N2010-37) #2508

(kR %) FREH

CH EBHEIEF S ER S Y 2010 4E

%, TETZRWTIE 1 4; 2WE T 0.627, F483CL 0.620, 512 0.890, BUEIE T 2 202.980;

) IR PR E A AR AR .
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