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Identification of 9,11-secosterols from the South China Sea gorgonian Subergorgia suberosa
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[Abstract] Objective To investigative the chemical components of Subergorgia suberosa collected from the South China
Sea. Methods The Et,O extract of S. Suberosa was purified by repeated column chromatography on silica gel, Sephadex I.LH-
20, ODS, and semi-preparative RP-HPLC. The structures of obtained compounds were determined by spectroscopic analysis
and comparison with previously reported data. The anti-tumor activity of 10 obtained 9, 11-secosterols were tested with human
lung adenocarcinoma A549 cell line and human osteo-sarcoma MG63 cell line; the antifungal activities of them were tested with
Candida albicans and Aspergillus fumigatus in vitro. Results and Conclusion Ten 9, 11-secosterols were isolated from
Subergorgia suberosa collected from the South China Sea. Compounds 2 and 7 have been obtained for the first time from the
genus of gorgonian Subergorgia. In vitro anti-tumor experiment showed that compounds 3-6 and 9 had different degrees of
tumor inhibitory effects against cell lines A549 and MG63, with the ICs, values being 6. 31, 30. 42, 8. 33, 9. 57 and 3. 30 pg/
mL for A549 cell line and 30. 83, 21. 32, 9. 19, 28. 01 and 8. 62 pg/mL for MG63 cell line, respectively. The ten steroids

showed no anti-fungi activity against Candida albicans or Aspergillus fumigatus in vitro.
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1 ##FTE

L1 Ay Mk PHIAE G (45 ZH-18)
T 2011 4 10 F 2R B P R ) PG AL, 57 RIS R
. FhE t b ERR A B R R T 2 S DR
+ U5 N Subergorgia suberosa . FE AR AARLE T
[ P NV N 2R R SE ST ) L PTG A

1.2 2EZMHE LKA Varian Inova-400 #Z IR
10 MAT-212 Jit 3% 1% SGW-1 1 3l Jig ot A%
Agilent1100 =808 AH €4 3% AL [RID 5 I %5 . Zorbax
300-Cis 4 (250 mm X 9. 4 mm, 5 pm) J; Sephadex
LH-20 ¥ Amersham Pharmacia Biotech 4775
TLC 2 AT 35 6 e 12 h M & B8 55 ik T &
SEI T AR s TFBORE 1% BT PV R Ry o3 Hr s = S80I
AHAATE CHPLC) B AR O o % 4l dy [ 25 22 A |
AR 2w A

L3 Aeatheg R G & M P00 i
L. 75 kg, BTWE N A $2 6 Y (3 L/, 30 min),
FIF BRSO BRI A HLIR T 17. 7 g MR
FRE T HCT K 73 0 SRR Sl IE T B2
5 W IR R, 0 B 5.7 g 3.3 g IR, LTk
JZ1ZH 4 Sephadex LH-20 ¥k 4% (CH, Cl,

MeOH = 1: 1)K Fr. A fil Fr. B W& H
Fr. A 25175 ODS A3 )2 4 B Ve il (A MeOH

H,O = 10 : 90 R2EHEE) 73 h% 6 &R 3 (Fr. Al~
Fr. A6), Hrp Fr. A2(11. 8 mg) A HPLC(JiishAH
70% LMK i : 2 mL/min) 43 8 4l 1015 B &
¥ 2(2. 7 mg, 35 min) 1 10 (1. 6 mg, 40 min);
Fr. A3(2. 6 mg) ] HPLCGHisI#l: 77 % ZIiE-7K 5 ¥
M2 mL/min) 73 & 415 2 L5 ) 8 (1. 3 mg,
39 min) ;Fr. A5(42. 1 mg) ] HPLC i liAH: 80 %
- 7K 5 W8 - 2 mL/min) 4 S 2l AL 5 2k &4 7
(2.1 mg, 26 min) ,1(1. 8 mg, 52 min) .4(2. 4 mg,
57 min) .5(2. 7 mg, 62 min).6(2. 2 mg, 67 min) .3
(2.6 mg, 81 min)f1 9(1. 2 mg, 85 min),

L4 AdEimalX ALERAFEHN MTT %
PO R ER IR S 2D XA ) 1~ 10 547 i 98 248 e 1
B A 5 2R T CLSTCSE [ i R 552 56 % A 1fE AL B
SO MR B I AL S8 1~10 X H
1’ 22 1 ( Candida albicans ) Fl i il %
(Aspergillus fumigatus) BINHEITE M,
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AR S50 DA T e A2 A S ) ) AT T 2 FBC
AR Aoy B AR 3] 10 MRS RIS Y
HAp Y 2 F07 JE % I vh o3 g3 3 .
2.1 febm1wEmER HEHRK, [F =
+30.75°Ce¢ 0. 16, CH; OH); ESI-MS (m/z):
451.65 [M+H]" ,'HNMR (400 MHz, CD;0D) .
6.53 (1H, d, J = 1.8 Hz, H-7), 4.18 (1H, dd,
J =9.8, 1.8 Hz, H-6), 3.69 (2ZH, m, H,-11),
3.45 (1H, m, H-3), 3. 25 (1H, m, H-14), 2. 22
(1H, br d, J = 12. 5 Hz, H-4)., 2. 05 (1H, t,
J = 9.8 Hz, H-17), 1.27 (3H, s, H;-21), 1. 10
(3H, s, H;-19), 0. 84 (3H, s, H;-18), 0. 86
(3H, d, J=6.6 Hz, H;-27), 0.85 (3H, d, J =
6.6 Hz, H;-26); ®CNMR (100 MHz, CD;0OD)
206.2 (s, C-9), 149.9 (d, C-7), 136.9(s, C-8),
76.3 (s, C-20), 70.1 (d, C-3), 69.7 (d, C6),
59.1 (t, C-11), 53.1 (d, C-17), 47.3 (d, C-5),
47.3 (s, C-13), 43.5 (d, C-14), 42.1 (s, C-10),
40.9 (t, C-22), 40.0 (t, C-12), 40.0 (t, C-24),
33.2 (t, G4, 31.3 (t, C-1), 30.7 (t, C-2), 30.5
(d, CG-25), 27.5 (t, C-15), 26.6 (g, C-21), 23.9
(t, G-16), 22.5 (t, G-23), 20.0 (q, G-27), 19.7
(q, C-26), 19.6 (q, C-18), 16.5 (q, C-19, LI I
B 5 scmk Lo I X — 8L kG 1 KEh
subergorgol B [ (20S*)-383,6a,11,20-tetrahydroxy-
9,11-seco-5a-cholest-7-en-9-one |,

2.2 febH2udmiEr AEHBK [LJF =
+11.24° (¢ 0. 23, CH; OH); ESI-MS (m/2):
449. 68 [M+H]" . HNMR (400 MHz, CD,;0D);
6.58 (1H, s, H-7), 4.28 (1H, dd, J = 9.9, 1.8
Hz, H-6), 3. 88 (1H, m, H-11), 3. 67 (1H, m,
H-11), 3.63 (1H, m, H-3), 3.43 (1H, t, J =
10.1, 9.6 Hz, H-14), 2.31 (1H, brd, J = 11.0
Hz, H-4), 1. 14 (3H, s, H;-19), 0. 96 (3H, d,
J = 6.8 Hz, H;-21), 0.86 (3H, d, J] = 7.0 Hz,
H;-28), 0.83 (3H, d, J = 6.6 Hz, H;-27), 0. 82
(3H, d, J = 6. 6 Hz, Hs;-26), 0. 64 (3H, s,
H;-18); "CNMR (100 MHz, CD;0D): 206. 6 (s,
C-9), 148.6 (d, C-7), 136.6 (s, C-8), 69.7 (d,
C-3), 68.8 (d, C-6), 59.0 (t, C-11), 49. 7 (d,
C-17), 48.5 (t, C-5), 46.1 (s, C-13), 45.0 (s,
C-100, 42.7 (d, C-14), 40.9 (t, C-12), 39.1 (d,

C-24), 35.3 (d, C-20), 33.1 (t, C-22), 32.5 (t,
C-4), 31.9 (t, C-1), 31.6 (d, C-25), 31.4 (t,
C-23), 30.2 (t, CG-2), 26.6 (t, C-15), 26. 3 (t,
C-16), 20.5 (q, C-27), 18.9 (q, CG-21), 17.7 (q,
C-26), 17. 4 (g, C-18), 16.1 (q, C-19), 15.5 (q,
C-28), LA EHdE 5 3Cmk[20 1% B — 20 Sk &9 2
U E -l sarcomilasterol,
2.3 oM InEmEr HOEHBAER LJb =
+23.44° (¢ 0. 24, CH; OH); ESI-MS (m/2):
447.66 [M+H]" .,' HNMR (400 MHz, CD;0D)
6.55 (1H, d, J = 5.8, 1.8 Hz, H-7), 5. 24 (2H,
m, H-22, H-23), 4.17 (1H, brd, J = 9.9 Hz,
H-6), 3. 72 (1H, m, H-11), 3. 60 (1H, m,
H-11), 3. 45 (1H, m, H-3), 3. 25 (1H, ov, H-
14), 2.23 (1H, brd, J = 12. 8 Hz, H-4), 1. 11
(3H, s, CH;-19), 1. 04 (3H, d, J = 6. 8 Hz,
H;-21), 0.91 (3H. d, J = 6.8 Hz, H;-28), 0. 85
(3H, d, J = 7.0 Hz, H;-27), 0.85 (3H, d, J =
7.0 Hz, H;-26), 0.69 (3H, s, H;-18); “CNMR
(100 MHz, CD;0OD): 206. 1(s, C-9), 149. 3 (d,
C-7), 137.4 (s, C-8), 136.2 (d, C-22), 134.2 (d,
C-23), 70. 8 (d, C-3), 69.7 (d, C-6), 59. 2 (t,
C-11), 51.7 (d, C-17), 49.6 (d, C-5), 47.2 (s,
C-13), 46.1 (s, C-10), 44.4 (t, C-24), 43.8 (d,
C-14), 42.3 (t, C-12), 40.2 (d, C-20), 33.7 (t,
C-4), 33.2 (t, CG1), 31.3 (t, C2), 29.1 (d,
C-25), 28.2 (t, C-15), 27.1 (t, C-16), 22.1 (q,
C-21), 20.6 (q, C-27), 20.0 (q, C-26), 18.1 (q,
C-28), 17.7 (q, C-18), 16.5 (g, C-19), fsEC-24
PP C-28 (b 51 B ok H Wt - C-28 [k 2 Ar
0 17.7 ppm ZEA4T B R 24R #4974, C-28 (k2= i f8
18,1 ppm A2 AT 248 R R0 AR P Y
C-28 Bt =A%y 18. 1 ppm. i LAH: C-24 g 14
EHNS. DA RS SCERL10 D6 B — 3. b 549 3
Y5 M (24S)-methyl-38, 6a» 11-trihydroxy-9, 11-seco-
5a-cholest-7, 22 (E)-diene-9-one,
2.4 MepMmawvshEr HAEKHAR L=
+20.12° (¢ 0. 22, CH; OH); ESI-MS (m/2):
435.65 [M+H]" ,"HNMR (400 MHz, CD;0D);
6.59 (1H, s, H-7), 4. 20 (1H, dd, J = 10. 0,
1.8 Hz, H-6), 3.74 (1H, m, H,-11), 3. 60 (1H,
m, H,-11), 3.48 (1H, m, H-3), 3. 27 (1H, ov,
H-14), 2. 27 (1H, br d, J = 11. 6 Hz, H-4),
1.01(3H, d, J = 6.8 Hz, H;-21), 1.15 (3H, s,
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H;-19), 0. 89 (3H, d, J = 6.5 Hz, H;-27), 0. 88
(3H, d, J = 6.5 Hz, Hs;-26), 0. 72 (3H, s,
H;-18), A& ' HNMR [ 3% rp, fL #6088
3. 48 ppmiF{F 5 A MALR) A B8 H-3 i 17
5 5L 4 AT ERR SR EE LT H-7
RV ST 1~ 1 T2 3] 9-C=O (52, 53 2 ) ik 3%
fi#8 3] 6. 59 ppm; [A]#E, H-6 g1 T 3Z BN4BAL as pA
RO 1) 532 W), 0 8 355 (0] MK 3 162 #% 2] 4. 20 ppmy;
3.74 ppm (m) & 3. 60 ppm (m) Ny 9, 11-7F 5
A SR 1. L ERHEE S UL &9 4 Af
5 1~3 HHRW AL S . SaY 2 fHL, A G
YL B A AE T EE AN R] A B4 2 1 28-HT 3
DR STEA G HIH R A & Wy i 2540 DR T 5
i M 3B, 6as11-trihydroxy-9, 11-seco-5a-cholest-7-
ene-9-one, L5 Y1) ESI-MS s 3 F7HfE T 1) 45
9, ' HNMR #5530k 10 J4iE 58 2 — 80 i
Yy 4 L5 R A LIRE

2.5 e SswEMmER HEHK [JF=
+30.18° (¢ 0. 25, CH; OH); ESI-MS (m/z):
433.64 [M+H]" ,HNMR (400 MHz, CD;0D) .
6.54 (1H, d, J = 1.7 Hz, H-7), 5. 32 (1H,
ddd, J = 15.4, 6.8, 6.6 Hz, H-23), 5.25 (1H,
dd, J = 15.4, 6.6 Hz), 4.16 (1H, dd, J = 9.8,
1.8 Hz, H-6), 3.71 (1H, m, H-11), 3.59 (1H,
m, H-11), 3.45 (1H, m, H-3), 3. 25 (1H, ov,
H-14), 2. 23 (1H, ov, H-4), 1. 11 (3H, s,
H;-19), 1.04 (3H, d, J = 6.8 Hz, H;-21), 0. 89
(3H, d. J = 6.6 Hz, H;-27), 0.88 (3H, d, J =
6.6 Hz, H;-26), 0. 69 (3H, s, H;-18). ARG
Y HNMR E R 1 o AN FTEE R AR DU A 5
(6.54 d, 1.7) Krh g IX Pl R AR ms o 715 = (4. 16
dd, 9.8, 1.8; 3.71 m; 3.59 m; 3. 45 m) 5{b&W)
1~4 584 — B0 U A M E B 9, 11-JF 36 H i &)
a4ty . 5G4 M A& W X & )
—4if X WU 5 F {5 5 (5. 32, ddd, 15. 4, 6. 6,
6. 65 5.25, dd, 15. 4, 6. 6), LHIM4E - HA 22,
23RV IR, H-21 WIAR N iy 1. 01 [l R 37 f 4% 2
1. 04 ppm, LG WY ESI-MS Bl 34745 48 %58 1Y
g5, UL B S SCRC2T X IR —2 k&9 5
I % 5 A subergorgol 1 [ 38, 6a, 11-trihydroxy-9.11-
seco-5a-cholest-7,22(E)-dien-9-one |,

2.6 e ewEMmER HOAKK, [P =
+42.11° (¢ 0. 21, CH; OH); ESI-MS (m/2):
419.61 [M+H]" ,'HNMR (400 MHz, CD;0D) .

6.53 (1H, d, J = 1.8 Hz, H-7), 5. 28 (1H, dd,
J = 15.3, 8.5 Hz, H-22), 5.27 (1H, dd, J =
15.3, 6.6 Hz, H-23), 4. 17 (1H, dd, J = 9. 8,
1.7 Hz, H-6), 3.71 (1H, m, H-11), 3.59 (1H,
m, H-11), 3. 45 (1H, m, H-3), 3. 24 (1H, m,
H-14), 2. 23 (1H, ov, H-4), 1. 11 (3H, s,
H;-19), 1.02 (3H, d, J = 6.8 Hz, H;-21), 0. 94
(3H, d, J = 6.7 Hz, H;-25), 0.93 (3H, d, J =
6.7 Hz, H;-26). 0. 68 (3H. s. Hy-18). {54 6
T X R 57 [ RER B EaR A B W) R
(6. 53 d, 1.8; 4. 17 dd, 9. 8, 1. 7; 3. 71 m;
3.59 m; 3. 45 m) . Bi B A FE K 9. 11-FF 34 £ B
RS, Sa Y 5 ML, HAOEE Ty 22, 23-f
X5 5 (5. 28 dd, J = 15.3, 8.5 Hz; 5. 27
dd, J = 15. 3, 6. 6 HO R FALE (HH Hs-26 J¢
H,-27 ({55 & R 0% (G4 5. 0. 88 ppm
}%0.89 ppm; &4 6. 0.93 ppm } 0. 94 ppm) , HfE
Mtk 6 19 C-25 AT REB K. 5 W10 ESI-MS
SERUESE T XSS R fHEI . DL B S SR 22 TxF
M3, Mk 5% 6 %% R 24-nor-38, 6a, 11-
trihydroxy-9, 11-seco-5qa-cholest-7, 22 ( E)-dien-9-
one,

2.7 &M THEMERT HAOKRK. L) =
+10.75° (¢ 0. 20, CH; OH); ESI-MS (m/z2).:
477.69 [M-++-H]" ,' HNMR (400 MHz, CD;0D):
6.54 (1H, s, H-7), 4. 24 (2ZH, m, H;-11), 4. 17
(1H, dd, J = 10. 0, 1.8 Hz, H-6), 3. 45 (1H,
m, H-3), 3.25 (1H, ov, H-14), 2. 23 (1H, br d,
J = 11.6 Hz, H-4), 1. 96 (3H, s, -OAc), 0. 96
(3H, d, J = 6. 8 Hz, H;-21), 1. 09 (3H, s,
H;-19), 0.66 (3H, s, H;-18), 0. 85 (3H, d, J =
6.6 Hz, H;-27), 0. 84 (3H, d, J] = 6. 6 Hz,
H;-26), 4659 7 RIBERAT 9, 11735 i B BR A% 45
A H-11 AR5 5 B 7 B & k% s =
4.24 m CH) . 454 w4 X IR £ 1 T R RRAE BT
TAES (1,96, ) BEHT 11 (LR S AR
HAEE INMREUE 5059 4 —20 R BA H R
PIMIEEZEAE . ESI-MS S5 R SRR 4 e S . LA
EHE S SR 23 1 IE B — 2 Uk B T %
& M 1l-acetoxy-3f3, 6a-dihydroxy-9, 1l-seco-5a-
cholest-7-en-9-one,

2.8 Mo 8HEmERT HEHRK [oF =
+31.10° (¢ 0. 12, CH; OH); ESI-MS (m/2):
433. 64 [M+H]" ,' HNMR (400 MHz, CD;0D):
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6.58 (1H, d, J = 1.5 Hz, H-7), 5.12 (1H, t,
J = 6.5Hz, H24), 4.28 (1H, brd, J] = 8.4
Hz, H-6), 3.88 (1H, m, H-11), 3. 66 (1H, m,
H-11), 3.62 (1H, m, H-3), 3.43 (1H, t, J] =
9.8, 10.3 Hz, H-14), 2.32 (1H, m, H-4), 1. 14
(3H, s, H;-19), 0. 96 (3H, d, J = 6. 8 Hz,
H,-21), 1.68 (6H, s, H;-26, H,-27), 0. 65 (3H,
ss Hi-18), RALEM S5 EY 4 BA %23
FZRHE S R B HFE B . A B
R G 4 1 Hy-26 K 27 SR H 55
(0.89, 6H, d., J = 6.5 Ho) FEAAL AW 1578 i
P H AR E R (1. 68, 6H, ), BBHMI4E I
FETE A OB HNMR I3 X 30 — 5 2 i =
B 556512, TH, t, J = 6.5 Ha) ,ESE T %45
IS . &Y 8 /) ESI-MS fil' HNMR %4 5
SCHRL6 X B —3, b4 8 %28 h subergorgol
H [ 38, 6a, 11-trihydroxy-9, 11-seco-5a-cholest-7,
24-dien-9-one ],

2.9 eI HmET HABHAK o=
+5.90° (¢ 0. 12, CH; OH); ESIMS (m/z):
447.66 [M+H]" ,'"HNMR (400 MHz, CD;OD) .
6.55 (1H, d, J = 1.8 Hz, H-7), 4. 71 (1H, s,
H-28), 4. 64 (1H, s, H-28), 4.17 (1H, dd, ] =
10.0, 2.0 Hz, H6), 3.71 (1H, m, H-11), 3. 57
(1H, m, H-11), 3.45 (1H, m, H-3), 3.25 (1H,
ov, H-14), 2. 23 (1H, ov, H-4), 1. 12 (3H, s,
H,-19), 1. 02 (3H, ov, H;-21), 1. 01 (3H, d,
J = 6.6 Hz, H;-27), 1.00 (3H, d, J = 6.6 Hz,
H,-26), 0. 69 (3H, s, H;-18), ALAYWS5EY
4 WM R R HNMR {55 {H 326 HNMR {5
ST — X R B R i BB T S (4. T s,
4.64 s), Hy-26 K 27 S5 B 33440 5 2 (0. 89,
3H; 0. 89, 3HD) iz w3 (7 # (1. 00, 3H; 1. 01,
SHD , R HEWT 3+t A7 A C-28 Rumdlet. fb &9
9 f#) ESI-MS L ' HNMR %4 5 Scik[ 24 %) B8 —
H O E R 3B, 6, 11-trihydroxy-24-methylene-9,
11-seco-5a-cholest-7-en-9-one,

2.10 e 10 e Atk b=
+35. 10° (¢ 0. 16, CH; OH); ESI-MS (m/z2):
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H-28), 4.28 (1H, d, J = 10.4 Hz, H6), 3. 87
(1H, m, H-11), 3. 65 (1H, m, H-11), 3. 59
(1H, m, H-3), 3.43 (1H, t, J = 10.3, 9.8 Hz,

H-14), 2.31 (1H, m, H4), 1.59 (3H, d, ] =
6.8 Hz, H;-29), 1. 14 (3H, s, H;-19), 0. 98
(3H, d, ] = 6.8 Hz, H;-21), 0.98 (3H, d, | =
6.8 Hz, H;-27), 0.97 (3H, d, J = 6.8 Hz, H;-
26), 0.65 (3H., s, H;-18), fL&% 10 ) HNMR
B 55 9 ByAE AL XNAE TG 9 1Y
KUl DAEAALA ) Bl — 4 0 S DU F O ICAR L 5
AR ZE R I FF5 (1,59 d. 6.8). 15
WAL G T C-28 fify — sl . DL 5
53wk L6 x| —5 k&Y 10 X% RK
subergorgol | [(24Z)-3B, 6a, 11-trihydroxy-9, 11-
seco-5g-stigmast-7,24(28)-dien-9-one |,
2.11 AdEralX 25KV AEY 3~6 )9
X A549 Fl MG63 RIS T AN [ FE B 1) e 40 e A=
KPP 5 P, L ICs B 4> 31K 6. 31.30. 42. 8. 33,
9.57.3. 30 pg/mL F130.83,21. 32,9.19,28. 01,
8. 62 pg/ml; HAth Ak G40 St 7 g 4t i A= A< 40 i
W, H A 9 s R, X AS49 1
ICs fETNIA 3. 30 pg/mL, 5 BHPEXT IR 245 2 52 L AL T
PEARL . B RO R At R B A5 4 7
WEEAH R ACRRAZ B 11 A7 B 3 i -OH A8 5-OAc,
EHEA K, BRALG 7 Shf G 3 B A A R
I BEARZ S5 1), oAb 2e Z2AEPE 2 el % () AN [ i 38, 3
SEAY 5 1) 3 I T s A4t A R 00 3 2t A A
. SkA9 4 .S MEE BA 22, 23- U EL
AR P S T GO L U B A A IO ATl 3 o i
B SIA Y S M LL . 8 IS 1 i R IR A2 ]
BE AT TEVETY IS UL BE RCEEIR A A5 B X G P A

ALY 5 F 6 MIFERTEA 22, 23- XU,
6 M4k b C-24 (R MEXT AS49 36 M I 16 M & A %
mi) , {H 3L A AT MG63 il I P 5 25 B A1 0
PEARIFI ML S 9 % 24, 287K I RUSHE AR B, 2445
PISEER (L0) B, TE PR S8 4T 2. AT WIZ 2R £ 1k fk
B P BEE P AN [) ] X LT A ™ A E

X 10 AN TFH S BESEAT T H0E B 06 M 1 25 R

IR 2R G PN R 22 B TR R A i 2 T A
IR A1 A s G e I A ) ok BE (MIIC) B K T
64 pg/ml,

[ % 3 #k]

(1] woR . AR S A M. Jbat . W
JAL . 2008 300-326.

(2] & RBUKEVF G EEAL 2R 22 E R
[ g A X R A0 BR8] £l 2 o E 5 [ ). o il Vg v 2



* 660 -

BRI 2015 4F 6 J1 .55 36 4

(3]

[4]

[6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

¥y, 2011, 30. 31-36.

Ning Q J, Chen M, Li X B, Wang C Y. Pregnane
steroids from the South China Sea gorgonian coral
Subergorgia suberosa [J]. Biochem Syst Ecol, 2013,
49. 58-61.

Lumir O H, Valery M D,
Identification of the eight-membered heterocycles
hicksoanes A-C from the Gorgonian Subergorgia
hicksoni[J]. Eur J Org Chem, 2008, 7. 1265-1270.
Kong W W, Shao CL, Wang CY, XuY, QanP Y,
Chen A N,
Gorgonian Subergorgia mollis [J]. Chem Nat Compd,
2012, 48, 512-515.

Zhang G, Tang X L., Cheng C L., Gong K K, Zhang X

W, Zhu HY, et al. Cytotoxic 9,11-secosteroids from

Tomas R, Karel S

et al. Diterpenoids and steroids from

the South China Sea gorgonian Subergorgia suberosa
[J]. Steroids, 2013, 78: 845-850.

Zhang J, Liang Y, Wang K L., Liao X J, Deng Z, Xu
S H. Antifouling steroids from the South China Sea
gorgonian coral Subergorgia suberosa []]. Steroids,
2014, 79, 1-6.

Yang J., Qi S H, Zhang S, Wu J, Xiao Z H. Three
polyoxygenated steroids from the South China Sea
gorgonian coral Subergorgia reticulate [ J]. Chin ]
Chem, 2005, 23. 1218-1222.

Wu S L, Wang G H, Dai C F, Sheu ] H. Pregnane-
based steroids from a Formosan gorgonian Subergorgia
mollis[J]. ] Chin Chem Soc, 2004, 51: 205-208.
Aknin M, Costantino V, Mangon A. Fattorusso E,
Gaydou E M. New 9, 1l-secosterols from gorgonia
Subergorgia suberosa of the Indian Ocean [ ] ].
Steroids, 1998, 63: 575-578.

Mol V P L, Raveendran T V, Naik B G, Kunnath R
J, Parameswaran P S. Calamenenes, aromatic bicyclic
sesquiterpenes from the Indian gorgonian Subergorgia
reticulate (Ellis and Solander, 1786) [J]. Nat Prod
Res, 2011, 25; 169-174.

Wang G H, Ahmed A F, Sheu ] H, DuhCY, Shen Y
C, Wang L T. A-D,

sesquiterpenes with B-caryophyllene skeletons from a

Suberosols four new
Taiwanese gorgonian coral Subergorgia suberosa [J]. ]
Nat Prod, 2002, 65 887-891.

Wang G H, Ahmed A F, Kuo Y H, Sheu ] H. Two
new subergane-based sesquiterpenes from a Taiwanese
gorgonian coral Subergorgia suberosa [J]. ] Nat Prod,

2002, 65: 1033-1036.
Qi S H, Zhang S, Huang H. Purine alkaloids from the

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

South China Sea gorgonian Subergorgia suberosa []].
J Nat Prod, 2008, 71. 716-718.

Qi S H, Zhang S, Gao C H, Li Q X. A cytotoxic
sesquiterpene alkaloid from the South China Sea
gorgonian Subergorgia suberosa [ ]J]. ] Nat Prod,
2005, 68 1288-1289.

Qi S H, Zhang S, Gao C H, Li Q X. Purine and
pyrimidine derivatives from the South China Sea
gorgonian Subergorgia suberosa [ ]J]. Chem Pharm
Bull, 2008, 56 993-994.

Liao X J, Tang L D, Liang Y W, Jian S L, Xu S H,
Liu Y H. New pentahydroxylated steroids from the
South China Sea gorgonian Subergorgia suberosa []].
Chem Biodivers, 2012, 9. 370-375.

Bokesch H R, McKee T C, Cardellina J] H, Boyd M
R. Suberosenone, a new cytotoxin from Subergorgia
suberosa [ J]. Tetrahedron Lett, 1996, 37 3259-3262.
Subrahmanyam C., Kumar S R, Reddy G D. Bioactive
compounds from the Indian Ocean gorgonian
Subergorgia suberosa (Pallas) [J]. Indian J Chem Sec
B, 2005, 44B. 2186-2188.

Sright ] L C, Mclnnes A G, Shimizu S, Smith D G,
Walter ] A,Idler D, et al. Identification of C-24 alkyl
epimers of marine sterols by "“C nuclear magnetic
resonance spectroscopy [ J]. Can J Chem, 1978, 56
1898-1903.

Chau V M, Nguyen X C, Tran A T, Eun M C, Young
H K, Phan V K. A new 9, l11-secosterol from the
Vietnamese sea soft coral, Sarcophyton mililatensis ,
increases the function of osteoblastic MC3T3-El cells
[J]. Nat Prod Commun, 2007, 2; 1095-1100.

Jailaid R, Jéarving 1, Pehk T, Lille U. First partial
synthesis of 9, 11-secosterols with the modified side
chain [J]. Proc Estonian Acad Sci Chem, 1998, 47.
196-199.

loannou E, Abdel-Razik A F, Alexi X, Vagias C,
Alexis M N, Roussis V. 9, 11-Secosterols with
antiproliferative activity from the gorgonian Eunicella
cavolini [ ]J]. Bioorg Med Chem, 2009, 17. 4537-
4541.

Miglivolo A, Piccialli V, Sica D. Two new 9, 11-
secosterols from the marine sponge Spongia
of ficinalis. of 9, 1l-seco-3B, 6as 11-
trihydroxy-5a-cholest-7-en-9-one [ J]. Steroids. 1992,

57 344-347.

Synthesis

(AxHmE|E] 7 %



