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Study on bioactive constituents of the South China Sea soft coral Scleronephthya sp.
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[Abstract] Objective To investigate the bioactive constituents of coral Scleronephthya sp. collected from the South China Sea.

Methods

The compounds were isolated and purified using repeated column chromatographies on Sephadex [LH-20, normal- and

reversed-phase silica gels, and RP-HPLC. The structures of the compounds were elucidated based on the detailed spectroscopic analysis

in combination with reported data. The in vitro antimicrobial activity of these compounds were assessed by an agar diffusion test.

Results and conclusion

Three 5a, 8a-epidioxysterols, two alkyl glycerol ethers and 1, 2-O-alkyl glycerol were isolated from

Scleronephthya sp. ;these compounds displayed different levels of antifungal and antibacterial activities in bioassay in vitro. Compound 5

inhibited the growth of Gram-negative bacterium Escherichia coli and the Gram-positive bacterium Bacillus megaterium. Compound 6

showed marked antifungal activity against Microbotryum violaceum.

Compounds 1-4 demonstrated a weak antimicrobial activity.
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Fig 1 Structures of compounds 1-6
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1.1 #H#Fpn S (Scleronephthya
sp. )k B E TP I 5 B v S R OE el R
= Bt R R T VET O T 4 55 O B B OY R S e, AR
PRADRAE T 55 Z B R 24 B i v 25 W o 5 oh
L5 R 2S-38.,

EI-MS H] MAT 212 Jii i 4% ; NMR H Varian
Inova-400 ., Inova-600 #% % £ 4k X ( TMS 1E N #5) ;
HPLC: Aglient 1100 HPLC 1%, 78 22 #7 ¢ (RID) £
M #8 , Zorbax 300-Cys 1 (250 mm X 9. 4 mm) ; 2 #r
FEHE (200~300 H) 51501 ¥ 8 43 B4,

1.2 #BRE5H KFsE s QR 1. 20 k)
SRR MR B b Ry 5 A Y R N IR S 1) R R
B 6 VR 2 5 O TG (8 L 980 R Ve 4 ok 25 AT LI ) o ok
APWRETET 1L onyoKh, F AR AR A0 25 B 5 K,
A VAR ZE BOR 2008 R Ve 4R 19 SR E 5. 60 g ST A
BEZEREEN (n-Hexane/CH,Cl, 100 : 1~1 :
10; CH,Cl,100%; CH,Cl,/MeOH 100 : 1~1 : 5;
100% MeOH) #% B ¥t it , TLC & 5 Jf 15 Fr. A

(300 mg)., Fr. A B £ W # 2 M (n-Hexane/
CHCl; 50 : 1~1 : 10; CHCL;100% ; CHCl;/MeOH
50 5 1~1: 55 100% MeOH) 4 B ¥E i 15 4 4~ 4
(Fr. Ay ~Fr. Ay), Fr. A; (80 mg) %4 Sephandex
LH-20 B A4 (CH.Cl:/MeOH, 1 : 13EH) . &%
Ja gl HPLC glifkifil 25 (MeOH 100%) . 131k
EW1 (2.0 mg).2 (1.0 mg).3 (1.0 mg).4 (2.8
mg).5 (4.6 mg) Al 6 (3.0 mg),

2 HBRMITE

2.1 oM mize EW 1. A6L & E-
MS 4 m/z 429 M+ H] ", i & HAR X 2> 7 B 2
428, HNMR 3 7EAR X AT 2 X5 A0 B AR A 16 &
{55 6.50(1H, d, J=8.5 Hz).6.24 (1H, d, J=
8.5 Hz).5.22 (1H. dd, J=15.3, 7.4 Hz).5. 14
(1H, dd., J=15.3, 8.1 Hz) ) . fERmHIX A 6 HH
FHS1.00(3H. d, J=6.6 Hz),0.91 (3H, d, J=
6.8 Hz).0.88 (3H, s).,0.83 (3H, d, J=6.6 Hz),
0.82 (3H, d, J=6.6 Hz).0.82 (3H, s) M H 3
AR P EEE 5 =R W EHEERALEY . CNMR
(500 MHz, CDCL) 5 34 28 A5 5. 45 &
DEPT 3%, K AR X AETE 4 4> sp” A4k . &
XA 6 AH 37 AW H 37 SRR 4 AR
Ffk, W 3d 2D-NMR FF 5 3k xf B, 6 e e &
Y1 R (22E,248)-5a, 8a-3 AL 22 1 £51-6 . 22- — Jis-
38-BE .,

k&Y 2. FEEE . EFMS A H m/z 429 M+
H" 8 AR 2 F 5 & o 428, HNMR 3% 76
5.11(J=28.0, 15.3 Hz) f15.19 (J=7.5, 15.1
Hz) A W4l W — b4 2 IR 7 985 em ™ 1,970 em ™ '
SR, ULH] C-22 SRR AL E 5 C-28 AR
17. 640, V212 Wi A i F 4% S B 24 R 4 Y 1) ¢ AiE
{H . H B ABC B8 3 19 25 04 5 28 X6 A 5% e 13 # (B
JLEAREAZW, AEAH 2 B C-28(5 17. 6) 78 L4
fESE R N 80 oS R A B o R, 38 i bR R AE
AR TR SRR g, Btk A 2 AN
(22E.24R)-5a ., 8a-1d AL 2 A1 -6 . 22- T J5-35- B .

k&Y 3. AR AK, EEMS 4 m/= 430
(M6 AR 4 I fE ok 430, HNMR 3 76 i
Y XA M EAR G B S 455 6.50 (1H, d, J=8.5
Hz).6.24 (1H, d, J=8.5 Hzo) , KM A5 5 5. 22
(1H, dd, J=15.3, 7.4 Hz).5. 14 (1H, dd, J=
15.3, 8.1 Ho), mi¥IX 6 IH AT HLEGY 2
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Tab 1 NMR data of compound 5 in CDCl;

No. 8u.m,J in Hz dc,m COSY HMBC(H—O)

1 3.52,m 72.6,t 2',2 3,1
2 3.71.m 70. 4,d 1,2-OH, 3
2-OH  2.58.d,4.5 2 3
3 3.65,m 64. 4.t
3.66.,m 3-OH
3-OH  2.15,brs 3
1’ 3.46,m 71.9.t 1.2
2' 1.57,m 29.5,t 1’ 1
16’ 22.7,t
17’ 31.9,t
18’ 0.88,t,6.5 14.1,q 16", 17’

fkEwe. HEMA, /T CyHyO, EIMS
it om/z 342 M", 8 € A X 43 F BT i Ry 342,
R4E HNMR & ox K B8k AP0 RAIE. 14
CH,(0.88, 3H, t, J=6.5 H2) 5.1 ~THZ4
CH,(1. 64, 4H, m; 1. 41, 2H, m; 1. 35-1. 20,
26H, m) 4 W 1155, HNMR,"” CNMR (DEPT)
WRA 1AM S [6c 104.9 (d),6u 5.00 (1H,

t,J=5.0 Hz) 1 }¢ 3 MIEAIFES [oc 62.8 (C-3),
66.5 (C-1),76.1 (C-2) .61 3. 65 (1H, dd. J=6.5,
12.0 Hz, H-3a),3.72 (1H, dd, J=3.5, 12.0 Hz,
H-3b).3. 65 (1H. dd, J=6.5, 8.0 Hz. H-1la),
4.10 (1H, dd, J =6.5, 8. 0 Hz, H-1b), 4. 20
(1H, m, H-2)]. %54 COSY.,HMBC 4% i #
Xf5%. H1'5 H2' .H2'5 H3 .H2 5 H-la,
H-3a,H-1a 5 H-1b, H-2,H-3a 5 H-3b, H-2 A
COSY #%f5%5;H-1a, H3a 5 C2,H-1b 5 C-2,
C-1".H-2'5 C-1'.H-2 5 C-1 5 HMBC M ({55 .
2 5530k RO IR B R AR A 6 2 1,2-0-
TR I 4E e . 2L A Y FE LA G U R
U584 2% SR AR v TR A A R RS WL 2.

=2 KEY 6 MZUEE
(CDCl;, 500 MHz/125 MHz)
Tab 2 NMR data of compound 6 in CDCl;

No. du,sm,J in Hz Sc,m COSY HMBC(H—C)
la 3.65,dd.6.5,8.0 66.5,t 1b.2 2
1b 4.10,dd,6.5,8.0 la,2 3a, 1’
2 4.20,m 76.1,d la,3a la
3a 3.65,dd.6.5,12.0 62.8,t 2,3b 2
3b 3.72,dd,3.5,12.0 3a
1’ 5.00,t,5.0 104.9,d 2’ 2’

2’ 1.64,m 34.2,t 1", 3 1'
3’ 1.41.m 24.0,t 2!

16’ 22.7,t

17’ 31.9,t

18’ 0.88,t,6.5 14.1,q 16", 17

2.2 WP ERE ASRCSRHEEY B,
DL % & (penicillin) , 5% 8 & (streptomycin) A FH P
X 8 VR DR R Cacetone) Sy BFPE XT S, L I T 1k
B 1 ~6 X AE 25 B K B (Microbotryum wviolace-
um) . K % W (Botrytiscinerea) . 7t £ 1 ' A %
(Septoria tritici) . K #F & (Escherichia coli) . E.
KEZEHLFF I (Bacillus megaterium) Fl/NER B (Chlo-
rella fusca) WP % P4 , F2 B 000 &8 400 57 P& 7 RS/ CoF
) AT SIS 3 . AR R X Bk & Y A AN TR
FERE PO M, b &8 5 X R HFE AE K
AT B HAT — € I EIE P LG 6 X A2 R
oy T B AT AR 9t 0 400 1R P (GR 3) .

Jot ke T I T SR AT 2B W 2 I e v ) v DL
AR W, A H R L T B P Y A DG R E
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Tab 3 Agar diffusion assays for antibacterial, antifungal and antialgal activities of 6 compounds®
(d/mm)
Fungus Bacteria Alga
No. Microbotryum Botrytis Septoria Escherichia Bacillus Chlorella
violaceum cinerea tritici coli megaterium Susca
Compound 1 7.0 6.0 8.0 6.0 - -
Compound 2 7.0 6.0 7.0 7.0 - -
Compound 3 - 6.0 7.0 6.0 - -
Compound 4 6.0 6.0 6.0 6.0 - -
Compound 5 6.0 - 7.5 10.0 12.0 -
Compound 6 15.0 - 6.0 - 6.0 -
Penicillin 6.0 - 8.0 10.0 26.0 -
Streptomycin 7.5 - 6.0 - 13.0 -
Acetone - - 6.0 - 7.0 -

2, 0. 05 mg of the test or control substances dissolved

“_»

: No activities in agar diffusion assays
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