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B =M AR AE (Y Sephadex LH-20 ,0DS #: {f,3i% Al HPLC 457 Bt %t 5 15 4K W3 45 Halichondria sp. 16248047
TS liAl , NP 3 B30 T 7 A B o 8kl AR BT R 3BT A S G SCER X IR, S T ARG I
ZEF 35918 :4a-Tsocyanogorgon-11-Ene (1) , homoverrucosanol (2) ,neoverrucosanol (3) ,5a,6a-F1 8- (22F) - 37 ffi £ -
8,14,22-=4#-38,Ta- - (4) ,5a,8a-14-( 22E ,24R) -F 156 ,22- "M -3B-B5(5) , ( 22E,24R)-F 1 5-7,22
- J5-3B,5a, 6a,9a-MUEE(6) 38,50, 9, 14B- T2 HE-(22K) -2 1 -7 ,22- Z4&5-6-F (7) o LA B 7 MGk
EU RIS B L X7 A AT T RSN RE SR A A 1 A3 K HeLa 0381 40 MOk 5 7 35
WA MR, 3L IC,, 8K 33.7 uM F143.8 pM.

KRR A A Uy RS s AR

RE 4220939, 11 + 2;R931.77 SARFRIRED : A

Chemical Constituents of Marine Sponge
Halichondria sp. from the South China Sea
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Abstract: The isolation and purification of the compounds were performed by silica gel, Sephadex LH-20, ODS and
HPLC methods, and their structures were determined by comparing their physicochemical characters and spectral data
with literatures. Seven compounds were isolated from the extracts of Halichondria sp. and inden- -tified as 4a-Isocyanogo-
rgon-11-Ene(1) , Homoverrucosanol (2 ) ,neoverrucosanol (3) ,5a,6a-Epoxy-(22E) -ergosta- 8,14 ,22-triene-38,7 a-di-
ol(4) ,5a,8a-epidioxy-( 22E ,24R) -ergosta-6 ,22-dien-38-0l(5) , ( 22E,24R) - ergosta-7,22-diene-38,5a, 6a,9a-te-
trol(6) ,38,5a,9, 14B-tetrahydroxy-(22F) - ergosta-7,22-dien-6-one (7). All the compounds were isolated from Hali-

chondria sp. for the first time,and compound 1 and 3 exhibited weak cytotoxicity against the HeLa cell line. The ICs, of

them is 33.7 uM and 43.8 puM respectively.
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Y, 24T 2010 459 H 15 HAELE L. 1996 4,
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s FRIL . A Z/E a3 kg 4k |
SO RO LA BRI MR S A IR T R T, 1997
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4F Kobayashi'® 25 )\ H 4= w48 12 #0053 45 Halichondria
sp. F1 AL S 4 halishigamides A ~ D H X%} bk 2
J8 L1210 4 A0\ B2 KB 20 i 24 A7 240 0 25 A
1o Chill”’ 2 )\ Halichondria sp. 435 1 AR 45
PR 1O R XUUR BE - halichondramine , {H 2 4z 1) H:
HEWTEE . 2007 ARk 4T 421 28 W Halichondria rugo-
sa P EARR]— AR AL G Y, B A B AR
St HIV-1 2 (i F4r HIV-1 8% 5 B S 1. 2012
4F Naonobu Tanaka'®' % )\ Halichondria sp. 43854 2
ANGERG AR BB B A 2 il R, BT KB i
AR Y BA SRR AR

T F AR BT R L R T SRR
FHA 25 TSR S AL B, FRATTXS 2009 4 3 H
KAE T VU VP BE S B4 Halichondria sp. 47 T4k
BT o NS H B S (10 1) S IR vh 0
RENT T T ARG, IR BE
AR, 254 SCHk oG IR, 80 2 FL 2540 00 3 0 < 4o
Isocyanogorgon-11-Ene (1), Homoverrucosanol (2) ,
neoverru- -cosanol (2) ,5a, 6a-Epoxy-( 22E ) -ergosta-
8, 14, 22-iriene-38, Ta-diol (3 ), 5a, 8a-epidioxy-
(22FE, 24R ) -ergosta-6, 22-dien-38-ol (4 ), (22F,
24R) -ergosta-7 , 22-diene-38, Sa, 6a, Ya-tetrol (6 ),

38, Sa, 9a, 14B-tetrahydroxy-( 22E ) -ergosta-7, 22-
dien-6-one(7) (L5HILIE 1) X & R AiZJm o 25
BRENALS AT TIRSMEPEPEY, KA G 1
54669 3 Xt HeLa &7 H 8 55 i 4R e s, JH: 1C,,
{E53 5120 33.7 pM Fi143.8 pM, A8 3 EZHRE L
T AW 3 B AL LA K A S E T A

1 SREERS
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ISV IR BT ACRE T KA FRA R = i, B
1 :10% GRFR A 2 RN . EYELAN-1000 HUjig 5 7%
KA, HPLC . Waters 1525 /2996,2998 HPLC; Agi-
lent 1200 ; YMC-Pack (Cy 250 x 10 mm) , &H| R G
(f1ilBE: PR TR , (f1 ik : NER) , (IEC b : 5+
B, (5 e ) 25 % A HLIGR 28 5 [
PEEI T4
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Fig. 1  Structures of compounds 1-7

1.2 ERS5HE
BT 95% L WEVE T rp 0 T 4 B o (JB R 3
kg) B, BYRE A 3 L A BEES b, Jin AH A —
S eSS 1000 mL H FEHEEC T R B 95% T
RIS A SR BOR A I ie7E 20 . H R 2
RIRBGE A YA . B IE S ke, S ke, 1E T 1
AW, BRNECKE75.3 ¢, ZAWLE)Z 18 g, IET
B2 50 g PR 2 E e HEEcAE (B S — &
H 45 500 mL) PEM, 23>k D1 ~D3,D2(10 g) H

[ i A A B R O LA FR e (M) = /K (W) (3:7,2:3,1
1,3:2,7:3,4:1,9: 1) R sht, 155 14 g5
(D2A ~D2N). D21 8 RE AT 43 25, Ja R 1 e RORAH
{113 (YMC-Pack €250 x 10 mm,2 mL/min) 4%,
PAM: W(3:1) mish M2k 44 1(2.6 mg),
D2L ZehE A4 3 A (P) : ZFR TR (E) (20
01,10:1,5:1,1: 1) LR LR A W sh A, 4 2 145 5
(D2L1 ~D2L8). D2L1 e AEPENL (P E =30: 1)
BEALAY 2(221.3 mg) LAY 3(11.2 mg) .



204 RIRFUIWT RS T A

Vol. 26

D2M ZREBAEYEL (P E =20:1,10:1,5:1,1:1) ,44
4L 59 4(10 mg) LAY 5(112.3 mg) (L& 6
(6.3 mg) ,fLEHT(16 mg) .

2 #R5itE

2.1 HHMETE

wEaEWw 1 il Y, ESI-MS m/z: 263
[M]*. 43 ¥ N CHy NO,,'H NMR (600 Hz,
CDCl,) §:4.10(1H,d,J =6 Hz,H-11),3.97(1H,d,
J=6 Hz, H-11) ,2.24(1H, m,H-3) ,1.87(1H,ddd,
J =13.2,11.4,4.8 Hz,H-6) ,1.73(1H,m,H-7) ,
1.67(1H,m,H2) ,1.60(1H,m,H-8) ,1.53(1H,m),
H-1),1.47(1H,d,J = 13.2 Hz,H-5),1.47(1H,m,
H-9),1.45(1H,m,H-3),1.42(1H, m, H-8),1.26
(3H,s,H,-14) ,1.24(3H,s,H,-13) ,1. 15(1H,m, H-
7),1.06 (1H, m, H-1),1.00 (1H, m, H9), 0. 98
(3H,s,H;-15). ®C NMR(150 MHz,CDCl,) §:158.8
(C-16),79.2 (C-12),68.2(C -11),62.0(C4),
59.7(C-5),43.9(C9),40.8(C-1),40.4(C-6),
39.9(C-3),34.1(C-10),26.5(C-7),23.6(C-13),
20.9(C4),20.5(C-2),19.3(C-15),18.6(C-14)
B Soik Y R B AR — B, B e A
1 & 4a-Tsocyanogorgon-11-Ene,,

wEw2 Pk, ESI-MS m/z:290 [M]*,
18 € H, 0,"H NMR (600Hz, CDCL, ) §:5. 29
(1H,d,J =5 Hz,H-2),3.60 (1H,ddt,J =2,3,11
Hz,H-5),2.54(1H,ddd,J=2,11,13 Hz,H4),2.20
(1H,dd, J=5,12 Hz,H-1),2.05(1H, m, H-15) ,
2.03(1H,m,H4) ,1.89(1H,ddd,J=2,3,13 Hz, H-
6),1.76 (3H,s,H,-18) ,1.71 (1H, ddt, J =3,7,11
Hz,H-13),1.60(1H,m ,H-12),1.54 (1H,dt,] =4,
14 Hz,H-8) ,1.47(1H,dd,J =11,13 Hz,H-6) ,1. 40
(1H,m,H9),1.38(1H, m,H-12) ,1.37(1H, m, H-
11),1.32(1H,dt,J =3,14 Hz,H9),1.23(1H,dt,J
=3,14 Hz,H8),1.16 (1H,t,J = 11,H-14),1.03
(1H,q, J=11 Hz H-11) ,0.86(3H,d,J =7 Hz, H,-
17),0.86(3H,s, H,-19) ,0.83(3H,d,J =7 Hz, H-
16),0.78 (3H, s, H,-20).,” C NMR ( 150 MHz,
CDCl,) 8:131.7(C-2),131.3(C-3),65.6(C-5),
58.9(C-6),47.8(C-14) ,46.8(C-13) ,43.8(C-1),
42.6(C4),42.6(C-10),39(C-8),38.8(C-11),38
(C-7),35.1(C9),28.0(C-15),25.8(C-18),22.9
(C-17),21.4(C-12),20.0(C-19),18.1 (C20),

14.9(C-16) . H¥rdha 5 Schik' " 38 K A — 3%,
W EAL-E ) 2 S homoverrucosanol

EW3  HEBER,ESI-MS m/z:290 [M] * 4
Fx K CyyH,, O.'H NMR (600 Hz, CDCL,) 8:4.03
(1H,dd,J =7,11 Hz,H-5),2.15(1H, m, H-15),
1.90(1H,m,H-13) ,1.69 (1H,dd,J =7,13 Hz, H-
6),1.60 (1H, m, H-12),1.42 (1H, m, H9), 1. 40
(1H,m,H-12),1.37(1H,m,H-11) ,1.35(1H,m, H-
9),1.29(1H,dt,J =4,13 Hz,H8),1.19(1H,s,H-
18),1.16 (1H,t,J =12 Hz,H-14) ,1. 10(1H,ddd, J
=2,4,13 Hz,H-8),1.05(1H,m, H-11),1.02(1H,
dd, J=4,12 Hz,H-1),0.91 (1H,d, J =7 Hz, H-
17),0.85(1H,ddd,J =4,5,8 Hz,H-2) ,0. 83(1H,s,
H-19),0.82(1H,d,J =7 Hz,H-16),0. 74 ( (1H,s,
H-20),0.68(1H,dd,J =11,13 Hz,H-6) ,0.56(1H,
dd,J=5,8 Hz,H-3),0.28 (1H,t, J=5 Hz,H3),
3C NMR (150 MHz,CDCl,) §:71.2(C-5),47.6(C-
1),47.2(C-6),46.9 (C-14),45.2(C-13),44 ( C-
10),39.2(C-11),37.1(C-7),35.3(C-8) ,34.6(C-
9),28.7(C-15),25.8(C-18),25.6(C-2),22.7(C-
17),22.0(C4),21.6(C-12),19.6(C-3),18.6( C-
20),17.2(C-19) ,14.9(C-16) . HHed 530wk i
B A2 BB A 3 A neoverrucosanol

WwEM4 s, ESI-MS m/z:426 [M] ',
430 CiHy 05.'H NMR (600 Hz, CDCL,) 6:6.5
(1H,dd, J = 1.8,3.3 Hz,H-15),5.33(1H,dd, J
= 7.3,15.4 Hz,H=23),5.28(1H,dd, J =8.1,
15.4 Hz,H22) ,4.34(1H,dd, J =2.6,11.2 Hz H-
7),3.02(1H,d, J = 2.6 Hz,H-6) ,3.82(1H,m, H-
3),2.45(1H,ddd, J = 3.3,7.3,16.9 Hz, H-16),
2.18(1H,dd, J = 11.4,16.9 Hz,H-16) ,2.31(1H,
m,H-20),1.87(1H,dd, J = 11.4,12.8 Hz,H4),
1.63(1H, m,H-17),1.13(3H,d,J = 6.6 Hz, H,-
21),1.00(3H,d,J = 6.6 Hz,H,-28),0.92(3H,d,
J = 7.0 Hz,H,-27),0.91(3H,d,J = 7.0 Hz, H;,-
26),0.84(3H,s,H,- 18),0.83(3H,s,H,-19) " C
NMR (150 MHz,CDCl,) §:146.9(C-14),139.1(C-
9),136.0 (C-22),132.5(C23),123.9 (C-15),
123.0(C-8),68.3(C-3),67.7(C-7),65.2(C-5),
62.5(C-6),56.6(C-17) ,45.6(C-13) ,43.3(C24),
39.5(C4),39.3(C-20),38.9(C-10),37.6(C-16) ,
35.7(C-12),33.4(C-25),31.3(C-1),30.8(C-2),
23.5(C-11),23.1(C-19),21.3(C21),20.2 ( C-
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27),19.9(C-26),18(C-28),15.6 (C-18). HZ &
R R SRR A — B LAY 4 Sa,
6a-Epoxy-(22E) -ergosta -8,14,22- triene-38,7a-diol ,
WwEWS Tk, ESI-MS m/z:428 [M] " 43
T CyuyH, O0,.'"H NMR (600 Hz, CDCL,) &:6.49
(1H,d,J=8.5 Hz,H-7),6.23(1H,d, J=8.5 Hz,
H-6),5.20(1H,dd,J =7.6,15.2 Hz,H23) ,5. 12
(1H,dd,J=7.6,15.2 Hz,H-22),3.94 (1H, m, H-
3),2.08 ~ 1.49(20H,m) ,1.06(3H,s,H-19) ,0.97
(3H,d, J=6.4 Hz,H-21),0.89(3H,d,J =5.2 Hz,
H-28),0.86(3H,s,H-18),0.83(3H,d,J =4.8 Hz,
H-26),0.82(3H,d,J = 4.8 Hz, H27).,”C NMR
(CDCL,, 150 MHz) §:135.5(C-6),135.2(C-22),
132.4(C-23),130.8(C-7),82.1(C-5),79.4(C-8),
66.5(C-3),56.3(C-17),51.7(C-14),51.2(C9),
44.6(C-13),42.8(C-24),39.7(C-20),39.4 (C-
12),37.0(C4),37.0(C-10) ,34.6(C-1),33. 1 (C-
25),30.2(C-2),28.6(C-16) ,23.4(C-11) ,20.9(C-
21),20.6(C-15),19.6 (C-27),19.1(C-26),18.2
(C-19),17.6 (C28),12.9(C-18) , HEHE 5 X
R A RO A — B O R A Y S Sa,
8a-epidioxy-(22E ,24R) - ergosta-6,22-dien-38-ol,
wEY 6  JLE BB K, ESI-MS m/z; 446
[M]*, 43 Fx CeH,0,.,'"H NMR (600 Hz,CDCI, )
§:5.22(1H,dd,J=7.7,15.4 Hz,H-23) ,5. 17(1H,
dd,J=7.7,15.4 Hz,H22),5.06(1H,dd,J =1.8,
1.8 Hz,H-7) ,4.03(1H, m,H-3),3.96 (1H, brs, H-
6),2.25(1H,ddd, J =4.0,13.6,13.6 Hz,H-1),
1.95(1H,d,J=12.1 Hz,H-2),2.48(1H,m,H-14) ,
2.02(1H,m,H-20) ,1.05(3H,s,H;-19),1. 02 (1H,
d,/ = 6.6 Hz,H-21),0.92(3H,d,J = 7.0 Hz,H,-
28),0.84(3H,d,J=6.6 Hz,H,-27),0.82(3H,d, J
= 7.0 Hz, H,-26),0.58 (3H, s, H,-18) ., C NMR
(CDCl,, 150 MHz) 6:142.6 (C-8),135.4(C-22),
132.7(C-23),120.3(C-7) ,77.1(C-5) ,74.5(C-9) ,
70.3(C-6),67.3(C-3),55.8(C-17),50.5(C-14),
43.8(C-13),42.8(C-24),41.0(C-10),40.4 ( C-
20),40.2(C4),35.1(C-12),33.1(C-25),30.3(C-
2),28.1(C-16),28.0(C-11),26.5(C-1),22.8(C-
15),21.1(C-21),20.3(C-19),20.0(C-27),19.6
(C26),17.6 (C28),11.7(C-18), H A5
MR HRERE A — B S A 6 (22,
24R) -ergosta-7 ,22-diene-38,5a, 6a,9a-tetrol(6) .

&7 HEEK, ESI-MS m/z:460[ M| *
4y Tt CH,, 05, ' H NMR (600 MHz,CDCL, ) 8:6. 50
(1H,s,H-7),5.45(1H,dd, J =8.8,15.4 Hz, H-
22).5.34(1H,dd,J = 8.8,15.4 Hz, H23) ,4.06
(1H,m,H=3),2.80(1H,m,H-15),2.38 (1H, m, H-
20),2.33(1H,ddd, J =4.0,13.9,13.9 Hz,H-1),
1.00(3H,s,H,-18),1.00(3H,d, J =6.6 Hz, H,-
21),0.99(3H,s,H,-19),0.95(3H,d,J =6.6 Hz,
H,-28),0.85(3H,d,J =6.6 Hz,H,-27) ,0.83(3H,
d,J=6.6 Hz,H,26),” C NMR( CDCL,, 150MHz)
5:199.4(C-6),166.9(C-8),135.3(C-22),132.9
(C-23),122.8(C-7),84.6(C-14),79.3(C-5),75.9
(C9),66.7(C-3),56.1(C-17),49.8(C-13),43.3
(C24),43.3(C-10),41.9(C-15),39.5(C-20),
38.1(C4),37.4(C-12),33.4(C-25),31.7(C=2),
28.6(C-16),28.0(C-11),26.0(C-1),22.9(C-19),
20.4(C-21),20.2(C-27),19.9(C-26),17.9(C-
28),17.5(C-18) . HHHe 5 Scmk™® ol Fodhs Fe A
— 2, MEENLEY T K 3B, 5a, 9a, 14B-tetra-
hydroxy-(22F) -ergosta-7 ,22-dien-6-one
2.2 itig

WEY 1,23 & TAMBAMERAEY . 1k
G 2,3 I MAEY 438 Ok, X R verrucosane
K MG ARG AR AR R UL, AR SURS IR
verrucosane 4 ififi IR 45 i1 43 85 12K, X B SR T
AR Bl b AR ) A 282 Z TR OC R AR AL T KL
G 4,5,6 #5him BE A AL 22 R S AT B, 45
PR . AE A0 BRI PR TR RE X B IR Hali-
chondria sp. 508 12k 7T MUY AT T IEEVE
M Ak E 1,3 X Hela &7m T 5555 A0 40 i 22 7%
W 1C, (B4 512% 33.7 F143.8 uM,
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