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Chemical constituents from South China Sea soft coral Sinularia sp.
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Abstract: Objective To investigate the chemical constituents of South China Sea soft coral Sinularia sp. Methods Compounds
were isolated and purified by column chromatography on silica gel and Sephadex LH-20. Their structures were identified on the basis
of mass (MS) and nuclear magnetic resonance (NMR) spectral data. Results Eleven compounds were isolated and identified as
cholesterol (1), 3B-hydroxycholest-5-en-7-one (2), 3B-hydroxyergosta-5,24(28)-dien-7-one (3), campesterol (4), 24-methylene-
cholesterol (5), ergosterol peroxide (6), axinysterol (7), ergosterol (8), (3B,40,50,8p)-4-methylergost-24 (28)-ene-3,8-diol (9),
arachidonic acid (10), and methyl arachidonate (11). Conclusion Compounds 1—9 belong to sterols with three different types, while
compounds 10 and 11 are unsaturated lipids. Moreover, compounds 7 and 11 are obtained from the soft corals of genus Sinularia sp. for
the first time.
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1:1) Ml (300~400 H) FEERE -2
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mg). 10 (211.9 mg). 11 (68.5mg) A4 4 Cl.
Cl1 &R 7y 25 (HEE-7K 95 05, 2.0 mL/min)
REMEY 2 (45.0mg) 13 (3.6 mg). 4145) D %
Ja 21 ek Sephadex LH-20 FE (i Cfy k-2 45 -
FEE 2 010 1) FERR (300~400 HD k(i Cf
-2 10 2 1. 6 1 1), 192G 4 (11.6 mg).
5(3.9mg). 6 (2.7mg). 7 (1.3 mg) Fl 8 (4.5 mg).
3 Gm%kxE

EY1: AEE ChlsE-28E 25 0 D, 7
T3 A CrHagO-EI-MS m/z: 386 [M]". 'H-NMR (400
MHz, CDCL) d: 5.33 (1H, d, J = 2.5 Hz, H-6), 3.52
(1H, m, H-3), 1.01 (3H, s, H-19), 0.91 3H, d, J= 6.6
Hz, H-21), 0.86 (6H, J = 6.6 Hz, H-26, 27), 0.68 (3H,
s, H-18); "C-NMR (100 MHz, CDCls) 8: 37.3 (C-1),
31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.8 (C-8), 50.2 (C-9), 36.5 (C-10),
21.1 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14),
243 (C-15), 28.3 (C-16), 56.2 (C-17), 11.9 (C-18),
19.4 (C-19), 35.8 (C-20), 18.7 (C-21), 36.2 (C-22),
23.8 (C-23), 39.6 (C-24), 28.3 (C-25), 22.6 (C-26),
22.8 (C-27). UKl 5 Scukapis 5, sk
SEALEY) 1 4 HE R

WwHEY 2. AMEA, 5578 CyyHyuO,.
ESI-MS m/z: 423.3 [M+Na]". 'H-NMR (400 MHz,
CDCly) 6: 5.69 (1H, s, H-6), 3.68 (1H, m, H-3), 1.20
(3H, s, H-19), 0.92 (3H, d, J = 6.8 Hz, H-21), 0.87
(3H, d, J= 6.9 Hz, H-26), 0.86 (3H, d, J = 6.8 Hz, H-27),
0.68 (3H, s, H-18); "*C-NMR (100 MHz, CDCL) 6: 36.3
(C-1), 31.3 (C-2), 70.5 (C-3), 41.9 (C-4), 165.1 (C-5),
126.1 (C-6), 202.3 (C-7), 45.5 (C-8), 50.0 (C-9), 38.4
(C-10), 21.3 (C-11), 38.8 (C-12), 41.8 (C-13), 50.0
(C-14), 28.6 (C-15), 264 (C-16), 54.8 (C-17), 12.0
(C-18), 17.3 (C-19), 35.8 (C-20), 189 (C-21), 36.4
(C-22), 23.9 (C-23), 39.6 (C-24), 28.1 (C-25), 22.9
(C-26), 22.6 (C-27). LA %l 5 3ciikdiig—sd'>",
WS A 2 Ry 3B-FRIENH S -5 457 o

tEY 3. A, 708 CyHuOs.

ESI-MS m/z: 435.3 [M+Na]". 'H-NMR (400 MHz,
CDCLy) 6: 5.69 (1H, s, H-6), 4.72 (1H, brs, H-28a),
4.66 (1H, brs, H-28b), 3.68 (1H, m, H-3), 1.20 (3H, s,
H-19), 1.03 (6H, d, J = 6.9 Hz, H-26, 27), 0.96 (3H, d,
J=6.9 Hz, H-21), 0.69 (3H, s, H-18); "C-NMR (100
MHz, CDCly) §: 36.3 (C-1), 31.2 (C-2), 70.5 (C-3),
41.9 (C-4), 165.1 (C-5), 126.1 (C-6), 202.3 (C-7), 45.5
(C-8), 50.0 (C-9), 38.4 (C-10), 21.3 (C-11), 38.8
(C-12), 43.2 (C-13), 50.0 (C-14), 26.4 (C-15), 28.6
(C-16), 54.8 (C-17), 12.0 (C-18), 17.3 (C-19), 35.8
(C-20), 18.9 (C-21), 34.6 (C-22), 31.0 (C-23), 156.8
(C-24), 33.8 (C-25), 21.9 (C-26), 22.0 (C-27), 106.0
(C-28). LA E¥H 5 ek —5" "), M et
G 3 0 3BT AR 1 -5,24(28)- —Jdi- 71

G 4: AGENE CamEE- 28 10 © 1), 4>
T A CosHasO . EI-MS m/z: 400 [M]". "H-NMR (400
MHz, CDCly) d: 5.35 (1H, d, J = 2.5 Hz, H-6), 3.52
(1H, m, H-3), 1.01 (3H, s, H-19), 0.91 (3H, d, J = 6.6
Hz, H-21), 0.86 (6H, d, J = 6.8 Hz, H-26, 27), 0.78
(3H, d, J = 6.5 Hz, H-28), 0.67 (3H, s, H-18);
BC-NMR (100 MHz, CDCl;) d: 37.2 (C-1), 31.7
(C-2), 71.7 (C-3), 42.2 (C-4), 140.7 (C-5), 121.6
(C-6), 31.8 (C-7), 31.6 (C-8), 50.2 (C-9), 36.5 (C-10),
21.0 (C-11), 39.7 (C-12), 46.0 (C-13), 56.8 (C-14),
243 (C-15), 28.2 (C-16), 56.7 (C-17), 11.8 (C-18),
19.5 (C-19), 36.3 (C-20), 18.8 (C-21), 33.6 (C-22), 31.6
(C-23), 39.0 (C-24), 33.8 (C-25), 19.0 (C-26), 18.9
(C-27), 15.5 (C-28). LA_E%ds 5 Scikdian — a2y,
WS LG 4 S S

WEY s: AErE Chliik-28k 10 0 1D, 4
T3 K CagHigO- EI-MS m/z: 398 [M]". "H-NMR (400
MHz, CDCl3) d: 5.34 (1H, d, J = 2.5 Hz, H-6), 4.70
(1H, brs, H-28a), 4.65 (1H, brs, H-28b), 3.50 (1H, m,
H-3), 1.02 (6H, d, J = 6.8 Hz, H-26, 27), 1.01 3H, s,
H-19), 0.94 (3H, d, J = 6.6 Hz, H-21), 0.68 (3H, s,
H-18); "“C-NMR (100 MHz, CDCl;) §: 37.2 (C-1),
31.9 (C-2), 71.9 (C-3), 42.2 (C-4), 140.7 (C-5), 121.6
(C-6), 31.8 (C-7), 35.7 (C-8), 50.2 (C-9), 36.5 (C-10),
21.0 (C-11), 39.7 (C-12), 42.3 (C-13), 56.8 (C-14),
243 (C-15), 28.2 (C-16), 56.0 (C-17), 11.8 (C-18),
19.4 (C-19), 35.0 (C-20), 18.8 (C-21), 33.8 (C-22),
31.8 (C-23), 156.9 (C-24), 33.8 (C-25), 21.8 (C-26), 22.0
(C-27), 106.0 (C-28). LA - %cdhi 5 Scihiig—5>,
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WEW) 6: El@*]’ﬁk 531 3N CosHusO3. EI-MS
miz: 428 [M]". 'H-NMR (400 MHz, CDCls) 6: 6.50
(1H, d, J = 8.4 Hz, H-6), 6.22 (1H, d, J = 8.4 Hz, H-7),
5.20 (1H, dd, J = 15.2, 7.6 Hz, H-22), 5.15 (1H, dd,
J =152, 7.6 Hz, H-23), 3.95 (1H, m, H-3), 0.99 (3H,
d, J = 6.6 Hz, H-21), 0.90 3H, d, J = 6.8 Hz, H-28),
0.87 (3H, s, H-19), 0.82 (3H, d, J = 6.8 Hz, H-27),
0.80 (3H, d, J = 6.8 Hz, H-26), 0.79 (3H, s, H-18);
BC-NMR (100 MHz, CDCly) &: 34.6 (C-1), 30.1
(C-2), 66.5 (C-3), 36.9 (C-4), 82.1 (C-5), 135.4 (C-6),
130.7 (C-7), 79.4 (C-8), 51.0 (C-9), 36.9 (C-10), 20.6
(C-11), 39.3 (C-12), 44.5 (C-13), 51.6 (C-14), 23.4
(C-15), 28.6 (C-16), 56.1 (C-17), 12.8 (C-18), 18.1
(C-19), 39.7 (C-20), 20.8 (C-21), 135.2 (C-22), 132.3
(C-23), 42.7 (C-24), 33.0 (C-25), 19.6 (C-26), 19.9
(C-27), 17.5 (C-28). LA b-%dfs b5 ek — 25>,
WS E AT 6 R i A2 A S I

WEY 7: Atk K, 731308 CasHanO5. EI-MS
miz: 426 [M]"» "H-NMR (400 MHz, CDCls) 6: 6.50
(1H, d, J = 8.4 Hz, H-6), 6.23 (1H, d, J = 8.4 Hz, H-7),
5.25 (1H, dd, J = 15.0, 7.5 Hz, H-22), 5.23 (1H, dd,
J = 15.0, 7.5 Hz, H-23), 4.69 (2H, brs, H-26), 3.96
(1H, m, H-3), 2.69 (1H, m, H-24), 1.66 (3H, brs,
H-27), 1.07 (3H, d, J = 6.6 Hz, H-28), 0.99 (3H, d, J =
6.6 Hz, H-21), 0.88 (3H, s, H-19), 0.81 (3H, s, H-18);
BC.NMR (100 MHz, CDCly) &: 34.7 (C-1), 30.1
(C-2), 66.4 (C-3), 37.0 (C-4), 82.1 (C-5), 135.4 (C-6),
130.7 (C-7), 79.4 (C-8), 51.0 (C-9), 36.9 (C-10), 20.6
(C-11), 39.3 (C-12), 44.6 (C-13), 51.6 (C-14), 23.4
(C-15), 28.6 (C-16), 56.1 (C-17), 12.9 (C-18), 18.2
(C-19), 39.6 (C-20), 20.6 (C-21), 135.3 (C-22), 131.9
(C-23), 43.6 (C-24), 149.7 (C-25), 108.9 (C-26), 20.6
(C-27), 18.8 (C-28). LA %54 15 ek — 25>+,
M e A T M axinysterol

e 8: EI@IM‘ 43 F 30 CogHyyOo EI-MS
miz: 396 [M]"» "H-NMR (400 MHz, CDCL) &: 5.56
(1H, m, H-6), 5.38 (1H, m, H-7), 5.22 (1H, dd, J =
15.0, 7.3 Hz, H-22), 5.17 (1H, dd, J = 15.0, 7.3 Hz,
H-23), 3.64 (1H, m, H-3), 1.03 3H, d, J = 6.6 Hz,
H-21), 0.94 (3H, s, H-19), 0.92 (3H, d, J = 6.8 Hz,
H-28), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.82 (3H, d, J =
6.6 Hz, H-27), 0.63 (3H, s, H-18); '*C-NMR (100

MHz, CDCl;) d: 38.4 (C-1), 32.0 (C-2), 70.4 (C-3),
40.8 (C-4), 139.8 (C-5), 19.6 (C-6), 116.3 (C-7), 141.3
(C-8), 46.2 (C-9), 37.0 (C-10), 21.3 (C-11), 39.1
(C-12), 42.8 (C-13), 54.6 (C-14), 23.0 (C-15), 28.3
(C-16), 55.7 (C-17), 12.1 (C-18), 16.3 (C-19), 40.4
(C-20), 21.1 (C-21), 135.5 (C-22), 132.0 (C-23), 42.8
(C-24), 33.1 (C-25), 19.9 (C-26), 19.6 (C-27), 17.6
(C-28). LA -¥dls 5 scmkaboE — 87, i
G 8 A A I

EW 9: A A, 71 34 CooHspO,. EI-MS
m/z: 430 [M]". 'H-NMR (400 MHz, CDCl;) 6: 4.70
(1H, brs, H-28a), 4.64 (1H, brs, H-28b), 3.07 (1H, dt,
J =92, 4.7 Hz, H-3), 1.02 (6H, d, J = 6.6 Hz, H-26,
27), 1.00 (3H, s, H-19), 0.96 (3H, d, J = 6.2 Hz,
H-21), 0.95 (3H, s, H-18), 0.92 (3H, d, J = 6.6 Hz,
H-29); “C-NMR (100 MHz, CDCl;) 6: 37.5 (C-1),
30.5 (C-2), 76.7 (C-3), 38.5 (C-4), 51.5 (C-5), 20.0
(C-6), 39.8 (C-7), 73.6 (C-8), 56.3 (C-9), 36.3 (C-10),
19.0 (C-11), 41.0 (C-12), 43.0 (C-13), 59.4 (C-14),
18.3 (C-15), 27.7 (C-16), 56.7 (C-17), 13.6 (C-18),
13.5 (C-19), 35.1 (C-20), 18.3 (C-21), 34.3 (C-22),
30.9 (C-23), 156.9 (C-24), 33.8 (C-25), 21.8 (C-26),
22.0 (C-27), 106.0 (C-28), 15.1 (C-29). LA %3k 5 ¢
kAR IE — 2, MRS 9 ) (3P.4a,50,8P)-4-
P RE A 11 55-24 (28)-45-3,8- 1

A 10: TTEMPIRY), 5578 CyH30,.
EI-MS m/z: 304 [M]". "H-NMR (400 MHz, CDCl;) ¢:
5.45~530 (8H, m, H-5, 6, 8, 9, 11, 12, 14, 15),
2.90 ~2.73 (6H, br, H-7, 10, 13), 2.35 (2H, t, J = 7.6
Hz, H-2), 2.14~2.08 (2H, m, H-4), 2.07~2.01 (2H,
m, H-16), 1.71 (2H, q, J = 7.6 Hz, H-3), 1.40~1.20
(6H, br, H-17~19), 0.86 (3H, t, J = 7.6 Hz, H-20);
BC-NMR (100 MHz, CDCly) &: 176.9 (C-1), 33.2
(C-2), 24.6 (C-3), 26.5 (C-4), 1289 (C-5), 128.2
(C-6), 25.6 (C-7), 128.8 (C-8), 127.9 (C-9), 25.6
(C-10), 128.1 (C-11), 128.6 (C-12), 25.6 (C-13), 127.5
(C-14), 130.5 (C-15), 27.2 (C-16), 29.3 (C-17), 31.5
(C-18), 22.6 (C-19), 14.0 (C-20). LA I~ %¥is 5 STk
E, M et A 10 e E DU IR .

G 11 LRy, 7708 CoHs0s0
EI-MS m/z: 318 [M]". 'H-NMR (400 MHz, CDCl;) &
5.48~5.29 (8H, m, H-5, 6, 8, 9, 11, 12, 14, 15), 3.66
(3H, s, H-1'), 2.90~2.73 (6H, br, H-7, 10, 13), 2.33
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(H, t, J = 7.6 Hz, H-2), 2.14~2.08 (2H, m, H-4),
2.07~2.01 (2H, m, H-16), 1.71 (2H, quinet, J = 7.6
Hz, H-3), 1.40~1.20 (6H, brd, H-17, 18, 19), 0.86
(3H, t, J = 7.6 Hz, H-20); “C-NMR (100 MHz,
CDCly) &: 174.0 (C-1), 33.4 (C-2), 24.8 (C-3), 26.5
(C-4), 128.9 (C-5), 128.2 (C-6), 25.6 (C-7), 128.8
(C-8), 127.9 (C-9), 25.6 (C-10), 128.1 (C-11), 128.6
(C-12), 25.6 (C-13), 127.5 (C-14), 130.5 (C-15), 27.2
(C-16), 29.3 (C-17), 31.5 (C-18), 22.6 (C-19), 14.0
(C-20), 51.3 (C-1")o LA_E%5cdfs 5 semikapas — 220,
WU LAY 110 T A VY R 5
4 g

TH o) o [H B i R AR M Sinularia sp. AL

FRAWETE, AR EAR 11 AMEEw, 9
ANHiEEA 2 /‘Zﬂdﬂiﬂﬂaj<o Hrb, 659 7 A0 11
ﬁﬁa&%ﬁ?%%#%%ﬁﬁ

S m R SR B A £, LA
%%X%Eu*ﬁﬂ%%,ﬁTT TR O
AR, S %ﬁ%%ﬁ@@ﬂﬁﬁ%%
g, $%?Hﬁm R EEIAC G N 3
FSRMY: PHEEER (LB 1, 20, Z M (L

G 3~8). 4-FIEH (thEY 9. SHAR
WU ) B Scleronephthya sp. 427 %0 A
ﬁ?’%?ﬁﬁ#ﬁ‘ﬁm], XTI Sinularia sp. WL
2 A e i
WATHLHEN, AT

RAEW) 1~9 mIae™ A AR R
REMI A IEHOC R WA 2 BT

2 LEY 1~9 AR X RN
Fig. 2 Possible biosynthesis of compounds 1—9

EARNAEYIERER T, 4-FRESEAEY
9 it HE. BiFRIE. AS— R WAL,
RN M A 5. %%“FE%A%3$
5% C-7 iAEMEMAR], L C-24 B i F &
JaER 2, 2 BEIRIEAER 1. SR 1 el 5 1
C-24 AL 51y 4 i TIEAS 3. 22 M0 S I 8 /2 4
1) C-7/8+ C-22/23 EATAY), HEIFEHAD T
Diels-Alder Ji ) N AFE] 6, 1% =4 C-25/26 &
A 7,

AT EE Rt A TR O Ak
By ZREVE, IR 25 R R R R IR S
S E 30k
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