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S5a.8a-epidioxy sterol components in gorgonian Muriceopsis flavida collected from the South China Sea

LIU Tao-fang, TANG Hua, LI Ling” , GONG Wei, SUN Peng, ZHANG Wen"
Research Center for Marine Drugs, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To investigate the bioactive chemical constituents of gorgonian Muriceopsis flavida collected from
the South China Sea. Methods The Et, O extract of the sample was purified by repeated column chromatographies on silica gel,
Sephadex [.LH-20, and RP-HPLC. The structures of the obtained compounds were elucidated based on detailed spectroscopic
analysis using mass spectrometry (MS) and nuclear magnetic resonance (NMR). The in vitro antimicrobial activities of the
identified compounds were assessed by an agar diffusion test. Results Five 5o, 8a-epidioxy sterols were isolated from the Et,O
extract (1-5), and their structures were determined as: (22E, 24S)-5a, 8a-epidioxy-24-methyl-cholesta-6, 22-dien-35-ol (1),
(22E,24R)-5a s 8a-epidioxy-24-methyl-cholesta-6, 22-dien-38-0l (2), (24R)-5a, 8a-epidioxy-24-ethyl-cholesta-6-en-38-ol (3),
(22E)-5a s 8a-epidioxy-cholest-6 , 22-dien-38-0l (4), and 5a,8a-epidioxy-cholest-6-en-38-0ol (5). These compounds showed different
degrees of antimicrobial activities in bioassay in vitro. Conclusion The five compounds have been identified for the first time from the
gorgonian Muriceopsis flavida. Compounds 2 shows a strong anti-algae effect and is worth further studying.
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o0 A 2505 PE W B, 4R B AR T M B 24 T T S
FRTEE T R AR s FRATTUR B4 22 4F ok — % 36 = e
T AL o AT RS, R R T — R
G250 45 52 00 B OR A L RIS (Muriceopsis
flavida) JEMIIRE H (Gorgonacea) M\ 3t 3 &l (P1-
exauridae) s1¥) . SCHKKE R & BALA 1 5 & FixFh
ML 2 1o W B S il . M rh gy B AR B — R )
A-H AR B

AW 5% ds FHH R R AT €1 | RE RS AT £ 3
HPLC %54y B alifb B AR . X280 3 80 1) £k 2% B 43 3
T7RG 8, 1538 5 fhad H AL L&, R
NMR \MS 45 AR B3 AR X 3x 2646 & W) 3F 47 53 A
YOE XA G W S5 AL 3 0 M E R s (22E,248)-
Sas 8a-id A AL F M -6, 22- — M-3p-BE (1), (22E,
24R)-5a, 8a-i A 2 1 -6, 22- Z M-3p-B%E (2) .
(24R)-5a, 8- Ak I §§-24- 4 FHE-6-975-35-T (3) |
(22E)-5a 8- A AN -6, 22- —Mf-35- B (4) X 5a,
81 AL IH HS -6--38-BE (5) , 45 i A UL B 1, x4k
1EE W38 28 %8 I b oy s A 3

1 L&EW1~5HEHRR

Fig 1 Structures of compound 1-5
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L1 #  SCEMEGN T 2008 4F 7 HoR A FRE Y
EEEOK T 10 m &b, STEVR &M, FEdH
PRk 27 e v VA T Y OF 5T B 4 55 R B BT 90 DA M
FE S R AS PRAT T80 45 B2 K2 24 2 B gV 25 ) B O
Hl, g5 Z2S-17,

1.2 EZAE KA NMR(Bruker Avance-500,
Avance-400, Varian Inova-600); MAT-212 JFi %1% ;
XT5 5 ok sl 8 A, A €385 ik JiE (200~300 H |
400~600 H)F TLC #J2 M 4 ihJH & 250 8 55 hE e
T & 5 T $2 4E; Sephadex LH-20 %5 % % X Hi
Pharmacia 23 7] $#& it ; HPLC[ Aglient 1100, RID #&
M %8, Zorbax 300-Cis M (250 mm X 9. 4 mm) |, JFAl
FE 35 BT A 32 2 43 B 4l . HPLC B FH ) o £
ok, ek E 2GR R AR A AR,

1.3 fesihay s 58 FRBE 1.4 kg %5
WIS BIAE S D16% . FH S Cacetone) M A 2, &K
2 L, -6 WET O, & IF 32 ORI UE ¥ 40 2
T, MAETHEEY 10,2 g, FHIEWA 1 L ZEHEK
RE, KK SR SR MIE T B 4 K, §IF
APOBOF R AR =T, 2R CBERE 7.3 ¢
RIETEZRT 1.8 g, LBEZRTE (7.3 @) BMk T
FEJZHTAR FE VR CAOMEE - SR OBR 99 = 1~4i R
LB R H A i 14 AE 5 (Fro 1~Fr. 14), Fr. 6
(500 mg) ff %4 b Sephadex LH-20 ¥ & A 4 3%
(Et;O : CHCL: : MeOH=2 : 1 = 1) [ IE MRk B AL (4
W (400~600 H ke IEC KE « WA =5+ 1 W) .
RP-HPLC(Zorbax 300-Cis £, ¥ 2l A1 95 % H -
KU 1. 5 ml/min; A . 30°CH i — B alifl, 78
BEMEEY 1~5 5% 12 me) AW 24 mg) .
LEY 35 mg) JEY 4(7 mg) ALEW 5(3 mg),
L4 HREAFERE KRHABRY AR, DF
# % (penicillin) | % & (streptomycin) , fiil 5 #
(ketoconazole) Jhy BH 4 XT B, 5 751 A 1] Ay 9 2 X6 1L
WE TG 1~5 XHAE 25 B ¥ W (Microbotryum
violaceum) . JK%E W (Botrytis cinerea ) | 7t £1 71 I Hf
WG B (Septoria tritici ) . K ¥F B (Escherichia co-
1) B RFEMFFE (Bacillus megaterium ) Fl/NER 3
(Chlorella fusca) W65, ¥ 90 1 B H 42 K/
WO HBTE TG E, SPAT S8 3 W, R ME,

2 5 B

2.1 oM 1 e mbEr HERY M 25T,
CHCly) om. p. 178~180°C; [o ] =—128" (¢ 0. 16,
CHCly); ESI-MS (m/2): 429.33 ([M + H] );
"HNMR (400 MHz, CDCl;): 3. 96 (1H, tt, J =
11.3,5.0 Hz,H-3).6.24 (1H.d.J=8.5 Hz,H-6),
6.50 (1H,d,J=8.5 Hz,H-7),0. 82 (3H,s,H-18),
0.89 (3H,s,H-19),0. 99 (3H,d,J =6. 6 Hz, H-
21),5.13 (H,dd,J =15.1,7. 7 Hz, H-22), 5. 20
(1H,dd,J=15.1,7.7 Hz,H-23),0. 81 (3H,d,J =
6.9 Hz, H-26),0. 82 (3H,d.,J=7.0 Hz, H-27),
0.91 (3H,d,J =6. 8 Hz, H-28);" CNMR (100
MHz,CDCl;): 34.7 (t,C-1),30.1 (t,C-2),66.5
(d,C-3),36.9 (t,C4),82.2 (s,C-5),135.4 (d.C-
6),130.8 (d,C-7),79. 4 (s,C-8),51.1 (d,C-9),
37.0 (5,C-10),23.4 (1,C-11),39.4 (1,C-12),44. 6
(s,C-13),51.7 (d,C-14),20. 7 (t,C-15),28. 9 (t,
C-16),56.2 (d,C-17),12.9 (q,C-18),18. 2 (q,C-
19),39.8 (d.C-20),20.9 (q.,C-21),135. 4 (d,C-
22),132.4 (d,C-23),43.1 (d,C-24),33.2 (d,C-
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25),19.7 (q,C-26),20.1 (q,C-27),18. 0 (q, C-
28) ., HNMR HI"" CNMR %% 4% 5 SC k™" "™ — 2, #f
FEH G5 M (22E, 24S)-5a, 8a-1t A AL F £ 1556, 22-
ZH-3p-BE
2.2 ot 2esMmk F 45 8 (25°C,
CHCly) ym. p. 177 ~179°C; [a b =—25° (¢ 0.16,
CHCly); ESI-MS (m/z): 429. 33 ((M+H]");
"HNMR (500 MHz, CDCl;): 3. 97 (1H, tt, J =
11.0,5.0 Hz,H-3),6. 24 (1H,d,J=8.5 Hz,H-6),
6.50 (1H,d,J=8.5 Hz,H-7),0.82 (3H,s,H-18),
0.88 (3H,s,H-19),1. 00 (3H,d,J=6.5 Hz, H-
21),5.15 (1H,dd,J=15.1,8. 0 Hz, H-22),5. 22
(1H,dd,J=15.1,7.7 Hz,H-23),0.81 (3H.,d.J =
6.9 Hz, H-26),0. 82 (3H,d,J=7.0 Hz, H-27),
0.91 (3H,d,J=7.0 Hz, H28); “CNMR (125
MHz,CDCl;):34. 7 (t,C-1),30. 1 (t,C-2),66.5
(d,C-3),36.9 (t,C-4),82.2 (s,C-5),135. 4 (d,
C-6),130.7 (d,C-7),79.4 (s,C-8),51.1 (d,C-9),
37.0 (s,C-10),23.4 (t,C-11),39.4 (1,C-12),44.6
(s,C-13),51.7 (d.C-14),20. 6 (t,C-15),28.6 (t,
C-16),56. 2 (d,C-17),12. 9 (q,C-18),18. 2 (q,
C-19),39.7 (d,C-20),20.9 (q,C-21),135.2 (d,C-
22),132.3 (d,C-23),42. 8 (d,C-24),33.1 (d,C-
25),19.9 (q,C-26),19.6 (q,C-27),17.6 (q,C-
28) ,'HNMR 1" CNMR ¥ i 5 SCi#R™ ™) — %,
SEHE5H N (22E, 24R)-5a, 8a-id A AL % £ £5-6., 22-
T H-3p-BE
2.3 toHILhEE HEHEK.m p 145~
147°C ;[ o]y = 0.0° (¢ 0.16,CHCl;) ; ESI-MS (mn/
2): 443. 5 ((M+ H]"); "HNMR (500 MHz,
CDCly): 3.97 (1H,tt,J=11.0,5.3 Hz,H-3),6. 23
(1H.,d,J=8.5 Hz,H-6),6.51 (1H.d,J=8.5 Hz,
H-7),0.80 (3H,s,H-18),0. 88 (3H,s,H-19),0. 91
(3H.d,J=6.5 Hz, H-21),0. 83 (3H,d, ] =6.7
Hz,H-26),0.82 (3H,d,J=7.0 Hz, H-27),0. 85
(3H,t,J =7.1 Hz, H-29);"” CNMR (125 MHz,
CDCly): 34. 7 (t,C-1),30.1 (t,C-2),66.5 (d,
C-3),36.9 (t,C-4),82.2 (s,C-5),135.4 (d,C-6),
130.8 (d,C-7),79.5 (s,C-8),51.1 (d,C-9),37.0
(5,C-10),23.4 (t,C-11),39.4 (t,C-12),44. 7 (s,
C-13),51. 6 (d,C-14),20. 6 (t,C-15),28. 3 (t,
C-16),56.3 (d,C-17),12.6 (q,C-18),18.2 (q,C-
19),35.6 (d,C-20),18.6 (q,C-21),33.7 (1,C-22),
26.1 (1,C-23),45.8 (d,C-24),29.2 (d,C-25),19. 8
(q.C-26),19.0 (q.,C-27),23.0 (t,C-28),12.0 (q,
C-29), MR ¥ HNMR FI* CNMR % 85 Jf 45 &

B AR A 3 I R (24R) 50, 8a-id AL
JIE S -24- 2 64 -3 8- 1%
2.4 %/\%4%%#’3"*{& FEH AR, m p. 168~
170°C; [0 =12° (¢ 0.13,CHCl;); ESI-MS (m/
2): 413.3 ((M+ H] ); "HNMR (600 MHz,
CDCly):3.98 (1H,tt,J=10.8,5. 8 Hz,H-3),6. 25
(1H.d,J=8.4 Hz,H-6),6.51 (1H,d,J=8.4 Hz,
H-7),0.82 (3H,s,H-18),0.89 (3H,s,H-19),0. 96
(3H,d,J=6.6 Hz,H-21),5.16 (1H,dd,J=15.1,
8.0 Hz,H-22),5.28 (1H,dd,J=15.1,8.1 Hz, H-
23),0.85 (3H,d,J=6.6 Hz,H-26),0. 86 (3H,d,
J=6.8 Hz, H-27);""CNMR (125 MHz, CDCl;) :
34.6 (1,C-1),30.1 (1,C-2),66.5 (d,C-3),36.9 (t,
C-4),82.1 (s,C-5),135.4 (d,C-6),130.7 (d,C-7),
79.4 (s,C-8),51.1 (d,C-9),37.0 (s,C-10),23. 4
(t,C-11),39.3 (t,C-12),44.5 (s,C-13),51. 6 (d,
C-14),20.6 (t,C-15),28. 7 (t,C-16),56. 3 (d,C-
17),12.8 (q,C-18),18. 2 (q,C-19),39. 7 (d, C-
20),20.6 (q,C-21),137.7 (d,C-22),126. 6 (d,C-
23),41.8 (t,C-24),28.5 (d,C-25),22.3 (q.C-26),
22.3 (q,C-27),' HNMR %4l 5 Scmk™ — 2, o &
EEY 4 258N (22E)-5a, 8a-1d E AL IH -6, 22-
T H-3p-BE
2.5 by sugmir HOELEEHA,m p
150~152°C; [a]b=—6.0° (¢ 0.15,CHCly) ; ESI-MS
(m/z): 417 ((M+ H]"); "HNMR (600 MHz,
CDCly): 3.97 (1H,tt, J=11.6.6. 0 Hz, H-3).6. 25
(1H.d,J=8.4 Hz,H-6),6.51 (1H,d,J=8.4 Hz, H-
7),0. 82 (3H,s, H-18).,0. 88 (3H, s, H-19), 0. 90
(3H.d,J=6.6 Hz,H-21),0. 86 (3H.d,J=6.6 Hz,
H-26),0.87 (3H.d,J=6.6 Hz,H-27);"CNMR (125
MHz,CDCly) : 34.7 (t,C-1),30. 1 (1,C-2),66.5 (d,
(-3),37.0 (t,C4),82.2 (s,C-5),135. 4 (d,C6),
130.8 (d,C-7),79.4 (s,C-8),51. 1 (d.C-9),37.0 (s,
C-10),23.4 (£,C-11),39. 4 (t,C-12),44.7 (s,C-13),
51.6 (d,C-14),20. 6 (t,C-15),28.3 (t,C-16),56. 4
(d,C-17),12.6 (q.C-18),18.2 (q,C-19),35. 2 (d,C-
20),18.6 (q,C-21),36.0 (t,C-22),23. 8 (t,C-23),
39.4 (1,C-24),28.1 (d,C-25).22.5 (q.C-26),22. 8
(q,C-27), G SCHY  HEWRT b G 5 At
Sa s 8a-itt AL NH i -6-J5-33-BE
2.6 MEEMHMTER LRGEDER. XKL
G W2 AR AR W 0 AR K S A AN TR AR R A A RS
PE, LG 4.5 X5 E R ZFE AT 3 Y 40 &1 /E F 305,
A6 W 2 Xk 7N R B 400 ) 0 P e AR
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Tab 1 Agar diffusion assays for antibacterial, antifungal and antialgal activities

(d/cm)
Fungus Bacteria Alga

Mg Borais - Seporia - Beleidia | Belle Gt s
Compound 1 1.2 — 1.4 1.3 1.2 1.6
Compound 2 1.3 — 1.4 1.2 1.4 1.8
Compound 3 1.6 — 1.4 1.4 1.6 1.1
Compound 4 1.8 1.1 1.2 1.1 2.0 1.4
Compound 5 1.4 - 0.8 1.1 1.9 1.5
Penicillin 2.0 — 1.6 2.2 2.6 1.7
Streptomycin 1.8 — 1.2 1.8 1.2 1.3
Ketoconazole 3.0 3.5 3.0 1.8 1.7 1.0
Acetone 1.2 - 1.1 1.1 1.0 1.0

0. 6 mg of the test or control substances dissolved in acetone were applied to a filter disc and sprayed with the respective test organism.

: No activities were detected in agar diffusion assays
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A FE X v 1 g T 5 A0 30 ) A 2 o R AT T
PIAAIETE 5 B 1k B B2 O 1 U % I ) A
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