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Abstract: Sea cucumber comprised of rich bioactive components is an important marine food and also used as a traditional medicine.

XIA Xue-kui, Q1 Jun', LIU Chang-heng®, Z
o

There are various microbes associated with sea cucumber. In order to obtain effective bioactive compounds from Aspergillus terreus associated
with Apostichopus japonicus from Zhifu Island, the fungus was cultivated on solid medium to investigate its secondary metabolites. Thin liquid

chromatography (TLC), colu matography and high performance liquid chromatography (HPLC) were used to separate secondary

metabolites, a MR, MS we
4-dihydrox en&thanone (4), questin (5) and emodin (6) had been obtained and identified. KB and KBv200 were used to detect the
cytotox@ of and 6. It was the first time to determine intact Dihydrogeodin (1) by NMR and MS and it could be metabolized by marine

identify their structures. As a result, dihydrogeodin (1), Territrems A (2), Territrems B (3), 1-(2,

fungus. In addition, it-was firstly-found that Territrem B (3) had the strongest inhibitory effects on acetylcholinesterase activities. Aspergillus
terreus might be:a new candidate for the development of functional food that can be used for preventing and treating Parkinson disease.
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HI155.1,ZAIR 1,2, 3,4, 5,6-75HUR I 1, 4 SRS,
MA—IKIAA 61278, 125.3..156.6. 103.5, 158.7
F1107.4, @ik HMBC, £3%] H-7 Fh€-35-C4 DL
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dihydrogeodin (1). {HI2Z3CERHN L H 1Y)
Mo A,

tEW 2 (B 1D, BffEfE, HRTOFMS m/z [M+
H]"511.1967. "HNMR (DMSO, 600 MHz) 6: 1.03 (3H,
s), 1.16 (3H, s), 1.29 (3H, s), 1.35 (3H, s), 1.65 (1H, d,
J=12.0 Hz), 1.73 (1H, d, ]=13.8 Hz), 1.96 (1H, t, J=13.8
Hz), 2.28 (1H, t, J=12.0 Hz), 2.73 (1H, d, ]=18.0 Hz),
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3.47 (1H, d, J=18.0 Hz), 3.90 (3H, s), 5.62 (1H, d, 10.0
Hz), 6.09 (2H, s), 6.31(OH, s), 6.35 (1H, d, J=10.0 Hz),
6.59 (OH s), 6.87 (1H, s), 7.12 (1H, d, J=2.8 Hz), 7.12
(1H, d, J=2.8 Hz); *C NMR (DMSO, 150 MHz) 6: 21.9,
23.1, 23.8, 25.2, 25.6, 26.2, 28.4, 42.4, 56.5, 60.2, 76.4,
79.5, 81.5, 98.2, 98.4, 99.5, 102.3, 105.3, 123.2, 127.1,
139.8, 143.0, 152.3, 153.2, 157.6, 163.4, 162.4, 201.8 (&
2),
=1 HEW ARERIE
Table 1 NMR data (CDCly) of 1

Position *C NMR 'HNMR HMBC (C to H)

1 111.1 3 n
2 155.
3 141.7 - -7
4 122° 5 H-7
5 1417 =% /e H-7
6 155.1 - -
7 188 2.44 (s)
r 1278 - H-6’
2’ 253 H4,6
3 6 H4,9
4 1035 6.72(d,J/=24Hz) H-6’,0H-5
5 158.7 H-4",6’, OH-5"
6 1074  6.94(d,J=3.0Hz) H-4’,OH-5
7 165.6 H-6", 10°
8’ 200.2 - -
9 56.0 3.66 (s) -
10 522 3.67 (s) -

OH-2 - 11.75 (s)

OH-5 - 11.75 (s)

OH-5 - 10.12 (s)

M ERE T BRI S EES 7.12 (d, J=2.8 Hz),
=AMEES 5.62 (d, J~10.0 Hz). 6.35 (d, /~10.0 Hz)Al
6.87 (s), ZiFHIPANES 6.09 (2H, s), 3 FFIES 2.28 (t,
J=12.0 Hz). 1.65 (d, J=12.0 Hz). 1.96 (t,/~13.8 Hz). 1.73
(d, J=13.8 Hz)#12.73 (d, J=18.0 Hz). 3.47 (d, /=18.0 Hz),
SAFEES 1.03 (s)s 1.16 (s) 1.29 (s). 1.35 (s)H13.90 (s),
PAR2AN#25ES 631 (). 6.59 (s, OH)F6.59 (s). A%MH%
A IS 201.8F11/MiEFRFES163.4, 1/MERR
51023, 1NFHEIFAANFEE, 455HMBCAHHMQC,
PLR R, FISCHRXTIE, B et & 902 N Territrems
A,

&3 (ED , Affilfk, HRTOFMS m/z [M+
H] 527.2284. 'H NMR (DMSO, 600 MHz): § 7.12 (2H,
s), 6.97 (1H, s), 6.59 (OH, s), 6.35 (OH, s), 6.34 (1H, d,
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J=4.8 Hz), 5.60 (1H, d, J=6.6 Hz), 3.86 (6H, s), 3.71 3H,
s), 3.48 (1H, d, J=16.8 Hz), 2.76 (1H, d, J=17.4 Hz), 2.15
(1H, t, J=12.0 Hz), 1.95 (1H, t, J=13.0 Hz), 1.65 (1H, d,
J=12.0 Hz), 1.75 (1H, d, J=13.0 Hz), 1.40 (3H, s), 1.36
(3H, s), 1.18 (3H, s), 1.08 (3H, 5); “C NMR (DMSO, 150
MHz): § 2014, 163.6, 162.7, 157.1, 153.6, 139.8, 127.1,
123.7, 102.9, 98.6, 98.2, 81.2, 79.5, 75.4, 60.6, 56.5, 55.7,

42.5,28.2,26.2,25.8,25.2,23.9,23.7,21.9 (K2)
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ig2 NMR dataof 1,2and 3

E:a 'H of 1, b: "CNMRof1, c: '"HNMR of 2,
d: *CNMRof2, e: 'HNMR of3, f: “CNMR of 3.
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FEALL EEEZERE T2 1 P A RSy 3.86 (6H, 9)+ 6
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B, WA TR L AR, B NI A
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te&a (KD, EEEAAPR S, ESI-MS m/z
[M+H]" 151, "H NMR (Acetone-ds, 600 MHz) J: 2.55(3H,
s), 6.31 (1H, d, J=2.5 Hz), 6.43 (1H, dd, J=2.5, 9.0 Hz),
7.75 (1H, d, J=9.0 Hz), 9.28 (OH, s), 12.72 (OH, s);
NMR (Acetone-dg, 150 MHz) 6: 26.2, 103.5, 107.7, 114.4,
133.1, 165.0, 166.2, 202.7

A R AT HAHS, AL T
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271. 'H NMR (DMSO, 600 MHz) 6: 2.40 (3H, s), 6.65
(1H, d, J=2.4 Hz), 7.14 (1H, s), 7.26 (1H, d, J=2.6 Hz),
7.59 (1H, s), 12.0 (OH, s), 12.10 (OH, s). BT ZRIE
RIZWEYEA PN EENE 6 12.10 (OH, s). 12.0
(OH, s), —NESEARIAHEE 6240 (3H,s), LI 4
AMAIRT IS BE 6.65 (1H, d, J=2.4 Hz). 7.14 (1H, s).
7.26 (1H, d, J=2.6 Hz) 7.59 (1H, s). JEIGEEE AR
HMISCHER XS B, W€ BN 1, 3, 8-trihydroxy-
6-methylanthracene-9,1 O—dione(emodin,S)[g] o
e e (B 1, #EEfEfk, ESI-MS m/z [M+H]'
285, 'H NMR (CDCl;, 600 MHz) &: 2.42 (3H, s), 3.90
(3H, 5), 7.10 (1H, s), 7.30 (2H, s), 7.48 (1H, s), 12.0 (OH,
brd). EVR IR REERE R A 5 ML BRT 2T
—ANEHE 5 3.90 BH, s), b7 NEENIEERE.
CREPOE IR AT, S5oCERIR, Bz
questin (6)[910
T2 AW 1. 5. 63 KB F1KBv200 Y |G fE (pug/mlL)
Table 2 ICs; of 1, 5 and 6 to inhibit the growth of KB and

KBv200
bith KB KBv200
1 1Rt K
5 32.97 16.15
6 >50 >50
Cisplatin 0.56 0.78

FIFN B bR 4affapk (KB) FI 2224124
itk (KBv200) XI 1. 51 6 #EAT 14018 ﬂl
W (32D, RIMLA 1 % KB KBv200 3 4
BRETE, B 6 X PR TR 40 PR 1 20 2 TR
ICso KT 50 pg/mL, TMALAD) 5% PR R 4H Ff A 1)

PSRN 32.97 A1 16.15.pg/mL. Cisplatin kA k1
PEXFHE, X KBAI KBv2 Cso 275115 0.56 #10.78
ug/mL CZER7 TAE ) N B 2B sk gl - B 58
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