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tsFT210

7
cyclo (L-Leu-L-Pro) (1), cyclo

(D-Val-L-Pro) (2), cyclo (Gly-L-Leu) (3), cyclo (L-Pro-L-Try) (4), cyclo (Gly-D-Phe) (5), cyclo

(1.
266003 2.
H2003
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SRB
1
1.1
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600 PDA996
Waters-600 Shimpack ODS (H)
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1 SRB

A 1000-3096(2007)05-0045-04
PI Triton X-100 Sigma
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1.2.2
8L 1.56 g

25
2 1024 mg
HPLC 1
11.5 mg 2 6.8mg 3 75.6mg
Sephadex LH-20 HPLC
3 4.1mg 4 14.0mg 4
112.4 mg
5 69mg
7 4.7 mg

6 5.4mg

1.2.3

1 [0] 29 -96.8 (c 1.0,MeOH);
Positive ESI-MS  m/z210.20 [M+H]™ "H-NMR(CDCL;)
6.37 (brs, NH), 4.12 (dd, J=7.8,9.6Hz, H), 4.01 (dd,
J=3.2,9.6Hz, H), 3.54~3.95 (m,2H), 2.34 (m,H), 2.12
(m,H), 2.01~2.05 (m,2H), 1.92 (m,H), 1.87 (m,H), 1.53
(m,H), 1.01 (d, J=6.6Hz, 3H), 0.96 (d, J=6.6Hz, 3H)

cyclo (L-Leu-L-Pro) (3]

2 [a] £ -85.4 (c 1.0,MeOH);
Positive ESI-MS  miz 197.32 [M+H]" 'H-NMR(MeOH-
dy) 4.19 (tH), 4.02 (d, J=2.4Hz, H), 3.49~3.53 (m,2H),
2.48 (m,H), 2.30 (m,H), 2.03 (m,H), 1.93 (m,2H), 1.09
(m,3H), 0.92 (m,6H) "*C-NMR(MeOH-d;) 172.6 (C),
167.6(C), 61.5(CH), 60.0(CH), 46.2(CH,), 29.2(CH,),
29.5(CH,), 23.2(CH), 18.8(CH3), 16.6(CHs)

cyclo (D-Val-L-Pro) 67

3 [o] 2D‘> +7.4 (c 1.0,MeOH);
Positive ESI-MS  m/z170.56 [M]" 'H-NMR MeOH-
d;  4.00 (d, J=18.0Hz, H), 3.88 (dd, J=5.4,7.8Hz, H),
3.82 (d, J=18.0Hz, H), 1.78~1.84 (mH), 1.65~1.68
(m,2H), 0.96 (d, J=6.6Hz, 3H), 0.95 (d, J=6.6Hz, 3H)
BC.NMR(MeOH-d;)  171.6(C), 168.9(C), 49.4(CH),
48.7(CH), 43.8(CH,), 5.3(CH), 23.4(CH;)
cyclo (Gly-L-Leu) 78]

4, [0] 2 362 (¢ 1.0, MeOH)
Negative ESI-MS m/z 259.53 [M-H]" 'H-NMR (MeOH-
dy) 7.03 (d, J=8.4Hz, 2H), 6.69 (d, J=8.4Hz, 2H), 4.35
(m,H), 4.04(m,H), 3.51 (m,H), 3.52 (m,H), 3.02~3.06

(m,2H), 2.08(m,H), 1.80 (m,H), 1.79(m,2H)
cyclo (L-Pro-L-Try) vl
5, [o] 5 +4.7(c 1.0, MeOH)
Positive ESI-MS — m/z 205.56 [M+H]" 'H-NMR
MeOH-d, 7.29 (m,3H), 7.27 (m,2H), 4.21 (dd, J=4.2,
13.6Hz, H), 3.42 (d, J=18.0Hz, H), 3.21 (t, J=4.2Hz, H),
3.00 (dd, J=4.2,13.6Hz, H), 2.64 (d, J=18.0Hz, H)
BC-NMR  MeOH-d;,  170.0(C), 168.7(C), 136.4(C),
131.5(2CH), 129.6(2CH), 128.5(CH), 57.5(CH), 44.7
(CH,), 40.9(CH,) cyclo (Gly-D-Phe)
[8,9]
6 [a] £ -14.8 (c 1.0, MeOH)
Positive ESI-MS  m/z 173.24 [M+H,0+H]" 'H-NMR
MeOH-d,  4.22 (m,H), 4.08 (dd, J=1.8,16.8Hz, H),
3.73 (d, J=16.8Hz, H), 3.50~3.54 (m,2H), 2.31 (m,H),
1.94~1.98 (m,3H) "“C-NMR MeOH-d, 171.9(C),
166.4(C), 59.8(CH), 46.9(CH,), 46.3(CH,), 29.4(CH,),
23.3(CH,) cyclo (Gly-L-Pro)
[7.8,11]
7: [0 2 +35.4 (c 1.0, McOH)
Positive ESI-MS  m/z218.13[M]" 'H-NMR DMSO
-dg  8.09 (br.s, NH), 8.00 (br.s, NH), 7.14~7.27 (m,5H),
4.16 (t,H), 3.62 (m,H), 3.11~3.13 (dd, J=3.6,13.8Hz, H),
2.84~2.87 (dd, J=3.6,13.8Hz, H), 0.47 (d, J=6.6Hz, 3H)
BC-NMR  MeOH-d, 167.7(C), 165.8(C), 136.0(C),
130.4(2CH), 128.0(2CH), 126.7(CH), 55.4(CH), 49.7(CH),

19.7(CHs3) cyclo (L-Ala-L-Phe)
[8,12]
1.2.4
tsFT210
B (SRB)
[13]
2
tsFT210
H2003
1 TLC

[14]

46 /2007 / 31 /1 5



waiex - |2
]]-@ARTICLE

3 cyclo (Gly-L-Leu) (3) cyclo (L-Pro-L-Try) (4) cyclo
7 (Gly-D-Phe) (5) cyclo (Gly-L-Pro) (6) cyclo (L-Ala-
L-Phe) (7) 5
cyclo (L-Leu-L-Pro) (1) cyclo (D-Val-L- Pro) (2)

=8 s

1 32°C 3h tsFT210 50 g/L
Fig. 1 Effect of crud extracts on the morphology of tsFT210 cells at 50 g/L (32°C, 3h)

0 0 0 0
N /H)LN H‘\NH N
o HN HN \__NH
L : ! OH
o) 0o 0 Ho
1 2 3 4
0 o 0

H‘\NH HJ\N \/LNH
N HN TPt <:>
0

0
5 6 7

T--3

2 1~7

Fig.2 The structure of compounds 1~7

SRB 17 1 1 tsFT210
tsFT210 Tab.1 Inhibitory effect of compound 1 on the proliferations of
2 7 tsFT210 cells (=3, x = s)
1 0.952 mmol/L tsFT210 A (%)
43.89%1.837 1 (mmol/L)
1 - 0.81720.019 -

1 0.24 0.77020.052" 5764

1 0.48 0.74320.058" 25.7%7.1
; 1 0.95 0.45840.015" 439418

*P<0.05, **P<0.01

tsFT210
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Structural identification and anti-tumor activity of Diketopi-
perazines from secondary metabolites of marine-derived
actinomycete H2003
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FANG Yu-chun '

(1. Key Laboratory of Marine Drugs of MEC & SP, Ocean University of China, Qingdao 266003, China; 2. Beijing
Institute of Pharmacology and Toxicology, Beijing 100850, China)
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Abstract The fermentation of the marine-derived actinomycete H2003 showed toxicity on tsFT210 cells. In
order to isolate and identify the bioactive components, the secondary metabolite of the fermentation of H2003 was
studied. Through bioassay-guided fractionation of necrosis on tsFT210 cells, seven diketopiperazines were isolated
from the secondary metabolites of actinomycete H2003 by repeating chromatography over silica gel, sephadex LH-20
and HPLC. Their structures were identified by the spectroscopic methods and anti-tumor activities were assayed by
SRB method. Compound(1) showed weak anti-tumor activity on tsFT210 cells.
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