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Study on chemical constituents of Star fish Asterias amurensis
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[ABSTRACT] Objective: To investigate the chemical constituents in the BuOH extract of Asterias amurensis. Methods: The
compounds were obtained by a combination of extraction and purification with suitable solvent and multiple column
chromatographies; their structures were determined based on spectral analysis and physicochemical properties. The bioactivities
of 5 compounds were tested. Results;: Five compounds were isolated and identified, and they were amurensoside D( [ ),
tryptophan [[ ,and 3 sulfated sterols, including 3p-O-sulfated-6a, 20p-diol-cholest-9 (11)-en-23-one sodium salt ([I[ ), 3p-O-
sulfated-6o-ol-cholesta-9(11) ,20(22)-dien-23-one sodium salt([V).and 33-O-sulfated-6a-ol-ergost-9(11)-en-23-one sodium salt
(V). Conclusion: Tryptophan]| is obtained from this species for the first time; compoud [l and compound V exhibit potent
inhibitory activity against Pyricularia oryzae P-2b.

[KEY WORDS]| Asterias amurensis; saponin; sulfated sterols

[Acad J Sec Mil Med Univ,2008,29(12).:1479-1482]]

Z W 34 (Asterias amurensis) &% sh9)17] Mo EMRE T 10 Me Y. EE T HS 5 MueEY
(Echinodermata) 1 2 49 ( Asteroidea) ) — F i3 7 TG 254, Bl amurensoside DCT ), @é& B2 CI) - 3R-O-fi
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1 MBFFE

1.1 M EAXA  Yamato MP-21 B &0 & 1YL
GRJE TR AE, REE AR T )5 Varian INO-
VA-400 % Bruker AVANCE-600 % #% fiff 3% 4 1%
MAT-212 B 4% ; Quatrro JE X (Micromass 2
F)) s HSGFos i 8500 )2 6035 B I 5 77 22 2% o 55 6k
JEFF KRBT ) s RP Cos g 20 )2 433 M (Merck 24
) FE 35 A (200 ~300 H,300~400 H, &
T2 AR 55 Rk TF A i 30 ) 5 i ROBE B X Sepha-
dex LH-20(Pharmacia 22 7)) ; X Al ik 8 ODS-A (50
pm YMC A A s VSP3050 H1EZ (EYELA A A
LiChroprep Si60(40 ~ 63 pm) Lobar # (Merck 2%
F]) s Waters 1525 & PDA 2996 Kl #% (Waters 2%
H)) ; SymmetryPrep Cis»7. 8 mm X 300 mm(Waters
O] s T Y SR A3 B 2 L Ak 2R
F) s OAH A 43 4l (Merck 22 A,

1.2 #H& ZEEHEEFGT 2006 4F 8 HRTH
FE] 5 B O v 5, AR Wy R R el b R 2 B 1 T
FEIT B ARS8 . FERLIRAE T80 —E R R 22
2B VE 2T IR % L S5 DJHPC-0608,

1.3 REBAfsH ZHOEEEHARERE 14 ke,
BRI 95% LB 10 LB 4R 2 J8 L. ¥ 10 L
FBE I BB 24 h, A9 2 RIZ RV 46 208 TR
Jei T ZE AR AR B, TR T 3 500 ml £ 1R T %6 B
8§ .3 000 ml fELFNIE TREZEHL 7 IR, WAFTH LIRS
FE#B 4 201 g, 1E T EEHR 4 28 g, 1E T B4 (28 @)
2 RALB IR AmberliteXAD-2 (A3, ZBE-/K (0% ,
10%.,30%,50% ,70% .95 %) B BE Ve Wi 15 31 6 4~
gy, LK 30 %0 YR 43 48 Sephadex LH-20 K&
ODS P M Z AT S 2 AP 1T (90 mg) . 50%
- IR PR 43 .70 % & BE-IK VeI 43 » 48 Sepha-
dex LH-20 & ODS th# 2 A A 2 #r, HPLC-Cus it
SR 55 % - /K A 65 %6 H - K VR AR AL B
T(5.2mg)FIM(3.5mg). V(4.2 mg).V (5.5
mg),

1.4 AHFHNE RS (Pyricularia oryzae)
P-2b Bk CH 28 78 350 K 2% 43 1 40 26 ) 2 BF 5 T 42
B M T+ GG SRR L 26 ~28°C K AR 8~
14 d, G, BIEEY T ~ Vsl 2. 0 mg &
FEVEART 1.0 ml K, B — BBRRLTE N ZE K 8~
10 ml, &1 987 P #8 R %1, DU 2 20 A 3k g, B8 om

AN 2%~ 3 Y6 Vb [Q VR A 8% 3 5, B A ) % 2 90 B
40 000 A /ml, &S IMAEFE A 96 fLEEFR W,
FLINAEF I 50 pl. BB IR 72 55 — 1T L b
FIIMA 50 pl B G ARAE R BER 1 000,500,
250.125.63.31.16.8 pg/ml ¥ J&, 45 P g 24 fig ]
PEXT B OK D L 25 X B CR O ACRE &30 B
PE XTI (Rhizoxin 3% 5-FU) , #RJ5 & T 26 ~28°C ki
FRAA P REFE 17 h, T E BB T USRI 7 R 2
TEZS il 5 5 1k 45

2 &5 B

2.1 oM I vEhiEET AL EMNHR,
Libermann-Burchard Jz N HYE, SIPI-MS 45 H 1 4y
TB T m/z:607 [M+Na] ,583 [M-H] .53
AHXT 3 J5t & O 584, 454" CNMR I 43 ¥ X4
C2HsOy, SIPEMS A m/x:451 [M-H-132 ], #fE
Wz Ak & ¥ % A A B, HNMR (600 MHz,
MeOH-d;):0.93(3 H,s,18H;),0.87(3 H,s,19-
H;),0.93(6 H,d,] =6 Hz,26-H,,27-H3),0. 92(3
H,d.J=9 Hz.21-H;),3.5(1 H,m,H-3).4.02(1
H,t,J=2.4 Hz,H-3).4.30(1 H,m,H-7),4.23(1
H.d,J=7.2 Hz, 1'-HD . ML & T HiEA 14
AKEIE 65§ B2 40, B L HAL S A9 E 5 M. 3. 5001
H.m,3-H),3.82(1 H,dd,5 eq-H),3.16(1 H,t,
J=9 Hz,5 ax-H),2-H M 3'-H ¥ i 7 W 1 35 ;
PCNMR (600 MHz, MeOH-d;): 38.5(C-1),31.9
(C-2),72.1(C-3),32.8(C-4),44.5(C-5),72.5(C-
6),70.5(C-7),35. 7(C-8),46. 4(C-9),37. 3(C-10) ,
22.0(C-11),42. 3(C-12),43. 3(C-13),55. 7(C-14) ,
71.8(C-15),42. 5(C-16),57. 7(C-17) ,15. 0(C-18) ,
12.8(C-19),37.0(C-20),19. 3(C-21),32. 8(C-22),
28. 6(C-23),86.2(C-24),32.0(C-25),18. 3(C-26),
18.3(C-27),105.0(C-1"),75.4(C-2"),78.1(C-3"),
71.4(C-4"),66.8(C-5") . LG I M5 EHE 5 3
ik AR TE ) amurensoside D g 35 AR —F, [ %
TEAEY 1 A amurensoside D(E 1),

2.2 ey llwmamiEr HEAETLERBKK,
m. p. 288~289°C , ESI-MS %5 i /> T 8 T 1% m/
2:205 [M+H]" . M X4 F &k 204, 25 &
BCNMRHEM 43+ C i Hi, N, O, "HNMR (600
MHz, DMSO-d;): 10. 65 (1 H,s, COOH), 7.59 (1
H,m,H-4),7.33(1H, m,H-7),7.15(1 H, m, H-
2),7.06(1 H,m,H-6),6.97(1 H.m,H-5),3.58(1
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H.,dd,J =9.0,4.0 Hz, H-2"),3.30(1 H,dd,J =
15.2,4.0 Hz,H-1),2.75(1 H,dd,J =15.2,9.0
Hz,H-1")," CNMR (600 MHz, DMSO-d;):125. 11
(C-2),109.40(C-3),119.31(C-4),119. 61 (C-5),

4 s

HO ° !
1
2o Z\Lo

L21 22 OH 26

(]} Amurensoside D

Na0,80"

&

(V) 3p -O-sulfated-6 a-ol-cholesta-9(11), 20(22)-dien-23-one sodium salt

(I1) Tryptophan

122.19(C-6),112.31(C-7),137. 14 (C-8), 127. 82
(C-9),27.57(C-1"),55.59 (C-2"),172. 33 (C-3"),
DAL 500 55 SRR 4 A £ R RS AR — 3L
WEEAED T N EER(E D,

(]Il ) 203 -diol-cholest-9( 1 1)-en-23-one sodium salt

3

gy

NaD,50

B

(y J3i'g—D—su]fated—ér-'—ol—cholesta—’Jl 11}-en-23-one sodium salt

B1 waml~vElK

Fig 1 Chemical structure of compounds [ -V

2.3 kel sEr HEOTEMHK,
Libermann-Burchard W FHPE, SIPI-MS 45 H 1 4y
FEFUE m/z.557 [M+Na] " fil 511 [M-Na] 4%
AHXT 53 F B 534, 454G HNMR Y CNMR #E
4 F XA CyyH,0O,SNa,! HNMR (600 MHz,
MeOH-ds) : 4. 88(m,H-3),5. 24(1 H,br,d,J=5.4
Hz,H-11),1.00(3 H,s, H-18),0.93(3 H,s, H-
19),1.58(3 H,s,H-21),2.62(1 H,d,J =15 Hz,
H-22),2.79(1 H,d,J =15 Hz,H-22),0. 86(3 H,
d,J=2.4 Hz,3 H-26),0.87(3 H.d,J=2.4 Hz,3
H-27) ;" CNMR(600 MHz,MeOH-d;) :36. 2(C-1),
29.5(C-2),78.0(C-3),31. 2(C-4),50. 7(C-5),68. 4
(C-6),43.4(C-7),35. 7(C-8) ,146. 2(C-9) ,38. 3(C-
10),116.5(C-11),42.6(C-12),41.7(C-13),54. 1
(C-14),23. 3(C-15),25. 2(C-16),59. 6(C-17),13. 6
(C-18),19. 3(C-19),73. 8(C-20),27.1(C-21),55. 0
(C-22),211.7(C-23),54.0(C-24), 24.4 (C-25),
22.5(C-26),22. 7(C-27), Vh L 8¥E 5 S0k i
B B A — B0, B S e AR G 9 (1 R 33-O- i 2 g
-6, 233 FEFE-JH {5§-9 (11) - BUEHE-23-F FE - ik 6
(F D,

2.4 HEHNHEMHER

=

H 0 E B R,

Libermann-Burchard . fH%: . SIPI-MS %5 H 53
FEFIUE m/=:539 [M+Na]",493 [M-Na] 154
XF4rF RN 516,454 HNMR 1Y CNMR #E 1 43
FHH Cry HiyOsSNa, HNMR (600 MHz, pyridina-
d¢):0.52(3 H,s,H-18),0.99(3 H,d,J =4.2 Hz,
H-26 ),0.91(3 H,s,H-19),1.74(3 H,s, H-27),
2.27(3 H,s,H-21),3.78(1 H,m,H-3),5.65(1 H,
ssH-11),6.13(1 H,s,H-22);"*"CNMR (600 MHz,
pyridina-ds) : 36. 2 (C-1),29.5(C-2),77.7(C-3),
31. 2(C-4),50. 6(C-5),68. 4(C-6),41. 9(C-7),36.0
(C-8),146.3(C-9),38.3(C-10),116.3(C-11),43. 4
(C-12),42.3(C-13),53. 8(C-14),25. 4(C-15),28. 7
(C-16),56.6 (C-17), 11.7 (C-18), 20.5 (C-19),
154. 0(C-20),27.2(C-21),124. 9(C-22),200. 7 (C-
23),51. 6(C-24),33.1(C-25),19. 3(C-26),19. 6(C-
27) . LA RS 5 SCHR Y 0B i B B A — 2, R
YA N R 33-O-Bi M2 Fe fb-6a-F2 -1 §5-9
(11)-WUBE-23-Fk He- T R £ (& 1),

2.5 ey VaEHET HOLENHEK,
Libermann-Burchard < HPE, SIPI-MS 45 H 1 4y
TB T m/2:571 [M+Na]",525 [M-Na] ,5H
X4y F N 548,454 HNMR MY CNMR #E U 43
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TR CousHis O,SNa, HNMR (600 MHz, pyridina-
d:):0.79(3 H,d,J=7.2 Hz,H-26),0.89(3 H,d.
J=7.2 Hz, H-27),0.98(3 H,d,J =7.2 Hz, H-
28),0.94(3 H,s,H-18),1.01(3 H,s,H-19),1. 58
(3 H.,s,H-21),3.81(1 H,m,.H-3),5.24(1 H,br
d,J=6 Hz,H-11),2.69(1 H,d,J=15.6 Hz, H-
22),2.89(1H,d,J=15.6 Hz,H-22) ;" CNMR (600
MHz, pyridina-ds ) : 36. 3(C-1),29. 6(C-2),77. 7(C-
3),31.3(C-4),50.8(C-5),68.4(C-6),42.6(C-7),
35.7(C-8),146. 2(C-9),38. 4(C-10),116. 5(C-11),
43.4(C-12),41. 7(C-13) ,54. 2(C-14),23. 3(C-15) ,
25.5(C-16),59. 4(C-17),13. 6(C-18),19. 4(C-19),
73.8(C-20),27.1(C-21),53.8(C-22), 215. 8 (C-
23),53.8(C-24),30. 0(C-25),18. 5(C-26),21. 4(C-
27),11.99(C-28), DA FEHE 5 33-O-Hi B2 Bi 1k -6a-
FRHE-F A EI-9(11),20022)- - XUEHE-23- Bk -7 iR £h
Bam—8Y . g5 E 1, 1S % SCERY g 4
T Cor His O; SNa 55 3 335 £ 98 6. 16 (1H. br. s, H-
2 AR,

34t it

% WO B 22 D RN R L kR R s
T 3 DX B SO R R, N A 2 A E B
U H TR A T G PR S FRAT]
Xt 95 0 £ B B UV AT BU BRI PR 6 1R Y OE T IR
TR AT RGEME I I s T R 5 MEE Y.

FET I 2 T A ) T 1 S s AR A W T AN VY de /N4
W EZ/NT 7.9 pg/ml, A& T AV #Y B/ 1005
WA KT 1 mg/ml Ml 0.5 mg/ml, MiL&H)
I TCAMBERBOCR . B 53 W0 0 4 00 R 2 28 )
7 2 255 DU AR DI P 2 50 A RE E — A0 IR S U
I3
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