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Chemical Constituents from Guangxi Beibu Gulf Gorgonian Menella kanisa
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SU Zhi-wei, YI Xiang-xi, DENG Jia-gang ,HAO, Ef-wei, HOU Xiao-tao,MI Shun-li, GAO Cheng-hai "
Guangxi university of traditional Chinese medicine ,Guangxi Institute of Marine Drugs/Guangxi
Key Laboratory of Efficacy Study on Chinese Materia' Medica/Guangxi Betbu Gulf Laboratory on Applied Techniques
and Product Development.of Marine Chinese Materia Medica ,Nanning Guangxi 530200, China

Abstract: To study the chemical-constituents and their antifouling activity from two gorgonian Anthogorgia caerulea and
Menella kanisa were isolated from Beibu ‘gulf, Guangxi. Seven compounds were purified by means of chromatographic
techniques and their struetures were identified on the basis of spectral features,which were identified respectively as V-
[ (1-hydroxymethyl ) -2-hydroxy-3 ,6-heptadecadienyl ] -hexadecanamide (1) ,dipropyl phthalate (2) ,3-(2-phenylethyl)
phenol (3) ,methylyester of p-methoxybenzoicacid (4) ,dihexyl phthalate(5) ,cornoside (6) ,inosine (7).1 was a new
compound , and others.were isolated from Menella kanisa and Anthogorgia caerulea for the first time, respectively. Anti-
fouling activity was performed by the antilarval ( cyprids of barnacle Balanus amphitrite) settlement bioassay. All com-
pounds with exception of 3 and 7 showed significant antifouling activity against the barnacle larvae. Especially, N-[ (1-
hydroxymethyl ) -2-hydroxy-3 ,6-heptadecadienyl ] -hexadecanamide and cornoside were better potent antifouling metabo-
lites” with EC,yvalues of 8.72 and 6.89 wg /mL,respectively.

Key words : gorgonian ; metabolites ; antifouling ; barnacle
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1.1 UF5H

BruckerAvance 600 BUA% 4 iR i 31542, TMS &y
AR ; waters 2695 ( PDA #5145 ,10 mm x 250 mm,5
um, Phenomenex ) ;N-1100 B 5E4% 28 &0 ( 12
IEA IR ) 5 WR OISR 52Tk (5 B
WAL T.] ) ; SephadexLH-20 ( Pharmacia Biotech.
Sweden ) ; i 280 AH €0 3% 3 R O €8 3% 2 (7
MERCK 7Z3w]) , i (.51 : 5% iR £ B W M 5%
BHIR L W A AR 180 Sy o B 4 (406
ERHEIRMARAF) .
1.2 £¥#r

K EL PG U i S A, o R
71t e T T T AIE 5 i 2 5 5 1 M O A R
Anthogorgia caerulea F1/)N A ¥E 3 Menellar kanisa
IR BAET TV rh BE 25 K7 PP 2 oY
B CRE 5L w5235 8 2010-GXAS-003 £ 2010-GXAS-

004) .
1.3 #HiSmieED L HHEE TR T
1.3.1 %hEkwhsei

iR ( Barnacle amphitrite) iR B T PHERM s
AT Sk AR IE L2, MR 3 Thiyagarajan %65 J7 ks
I, R PHERF TG4 RS 7E 28 °CF Ak Chaetoceros
gracilis Schutt BT, FERE MK Z A, 40 T HURASHY
s AE 8 CRRREAEE IS 4 d,

1.3.2 R4k WHFWGFL

DTS IR S0 2 IR 7 s AT KAk
H W17 53 5T DMSO %, G RN 7K it
il 100,50 .25 .12.5 .6.25 3. 13 1.57 pg /mL 317
MHRBEREEE . 7E 24 fLARM B FLA A 1 mL fig
A IRE B (SR DMSO ¥4 1@ ) F1 15 =5 AN
Bl 4l B, BSR4 AT, I E A 1 mL

DMSO [T B AKAE R BAPEXT HR o e A R i Y
24 FUARECTEEFRAR T, SR IREE D 28 C R E
24 h J5 UL A R . G I B S E A I sk
C B AR BE T 0 40yt ASEORIBEAT B 7E A RE E Y
2 AR R EIE TR R AN, it C A TR
BE b &l BB S5 R4 BN B0 T g3 e,
13 EPA PROBIT ANALYSIS PROGRAM Version 1.5
B Z ISP EC Al LCgo

1.4 EBELH

/NA W] Menella kanisa ¥ & (18 B 29K
3.08 kg) iR, O BE- M BE(V: V=1 1)RG
VIR =R, B R — o], 5 Bl A5 R 0 i kTR
MU FH Ak | 2R Z TR FIE T B 4% 25 =0, U
ISR AL TR FRZEHY) 7,21 ¢, 1E T BE A HUY)
18.59 ¢,

W TR TR ZEHUY) 26 FE 268 A TE AR BE AR JZ#T
* HJ CHCI,-Me,CO % %i(CHCL,: Me,CO=1:0.1 ~1
:008/ ViV ) il CHCL-MeOH % %5 ( CHCL,: MeOH = 1
20.1~051/V: V) ARYCHKE BE VR, AR TLC 1546 I
250 B o AR A AT 5 0T 11 43 C1-
Clh, ZH1y C6(455mg) 2821 4 i AORAH (03 i 47
DB A E Y 1(5. 3mg) .

IR T IE A B 6 A QE AR A BEAE JE AT, SR
CHCI,-MeOH £ %t (CHClL,: MeOH =1:0.1 ~0: 1/V:
V) AU B VR, AR 4 TLC yE A 25 5, K a2
R AR AT A I8 8 A4 4 D1-D8, 4 {5y D4
(169 mg) 2824l % w2 RO 3 647 70 15, K754k
EW2(9 mg), 44 D6(446. 1 mg) H54: Sephadex
LH-20 #E A (CHCL,: MeOH =1:1/V: V) 43 B J545
Tl Al ~d7, d7 282 6 4% 5 RORAR 635 517 53
B 3 (3.3 mg) LY 4 (0.7mg) .

WIIEA Anthogorgia caerulea (YEFE 24 5.0 kg) V)
- E e (V:V =1 1) IR GE R =
U BRI — 8], T AR B W I K TR 2, MKV R A
Bk R CTRANIE T B A =0k, 980 1T Wit
13O CFRFEIY) 24.82 g, IE T AR HLY) 16.28 g,

¥ LR BRI %6 A EAHBE AL 24T, R
CHCl;-Me,CO £ 4% (CHCL, : Me,CO =1:0.1 ~1:
0. 8) il CHCI,-MeOH £ 4 ( CHCl,: MeOH =1:0. 1 ~
0: 1/V: V) MRUAR BE BRI, AR TLC YA IS5 3R, %
AR 0 U 03 B AT 5 51, 025 53y 8 AN 4y J1-
I8, 1 J7(254. 1 mg) Je ] HPLC 73 ML € 7 B
A5, 15 HPLC 2 ) 55 #E #E 47 43 85 4l Ak, 7E 06 2
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MeOH: H,0 =90: 10/ V: V &b, 5-458454) 5(1. 1 mg) ,
W 1E T BEAS U6 ARE AT 2 AT, >k I CHCL, -
MeOH £ 4:(CHCl,: MeOH =1:0.1 ~0: 1/V: V) {&KIK
BREEVERL , AR S TLC ¥4 I 45 2R , 45 180 53 AH T 14 37t
TGI8, W51 6 N4 53 K1-K6, 4y K4
(385.6mg) 2 HPLC il $5 A i 47 43 B 2l Ak, 375
AP 6(1.2 mg) , 21y KS(72.7 mg) 24455
RORARETE AT 53 B8, SR 7(1.9 mg) o

2 HEWETE

LEW1 WEETER B, 7 T2 405 mp. 83
~84 C;[a]y-12.9 (¢ 0.2,CHCL,) ;IR (KBr) »,,,
3396,2920,1670,1 634,1537,1464,1 072,721
em ';'"H NMR (CDCI,,500 MHz) ;*C NMR (CDCI,,
125 MHz) (.3 1) ;ESI-MS:m/z 536 [M +H] " ,558
[M +Na] *;HR-ESI-MS:m/z 536.5039[M + H] *,
(caled for C;,H,NO, ,536.5037) ,

" C NMR . DEPT i & &5 4> #% i i m/z 536.
5039[M +H] *, (caled for C,,H,NO,,536.5037,
m/z 558.4860[ M + Na] *, (caled for C;,H;sNO;Na,
558.486 2 ) A LA & Hor 124 CyyHes NO; CAHE A
B 3) . " H NMR &1 5,6.26 (1H, brs, H-N )&b £ Tk
JHe i N-H (R e , TEAR 37 IX A TR 4 AN oL 1
=4.5,5.78 (1H,dt, J =15.5,6. 6:Hz, H4'),5. 56
(1H,dt,J =15.5,6.6 Hz,H-3"),5.41 (1H,di, ] =
15.5,6.6 Hz,H-7') ,5.38(1H ,dt,J =15.5,6.6 Hz,
H-6") ; = M &EA {5584 4.32 (1H,m,H-2"),
3.95(1H,dd,J =11.3,3. 6:Hz,Ha-1"") ,3. 69 (1H,
dd,J=11.3,3.6 Hz, H,-1"") s — PR JFE F:3. 90
(1H, m, H-1')5 ¥ &3 XA 5 AR5
8,2.23 (2H,t,o=7.7-Hz,H2),2.13(2H,q,J =
7.2,6.7 Hz,H-6) ;2. 07(2H,q,J =7.2, 6.7 Hz, H-
7)41.96(2H,q,J =7.0,Hz,H-10) ,1. 63 (2H, m, H-
3) 5 197 JC SCBE G Wi 4 BT -5 e 8y 1.34-1.24
(38H, m, H4,5,8,9, 11 ~15, 5", 8 ~16");
KA 5 T-(55:0. 87 (6H, t, J=6.6 Hz,
H-17"J H-16) , iX 3R U] T AL &9 T e 0 #2815
FEAe & 4. M4 H NMR,” C NMR 1 DEPT J%
HSQC iEXHbA 4 1 1 C H 4351 2E 47 A0 W 1 05 )&
(R ARG 8 174. 1 (C-1) R & — i
B RIEF g i 4 MRS 5 :8.133.7 (C4"), 131.5
(C-3"),129.3 (C-7"), 129.1 (C-6"),2 A& A i
ZHEL5.74.8 (C2'), 62.6 (C-1"") , LI R 1 i

Wf5*5:6:54.56 (C-1"), DL EfESRREEY1
5 N-(1-2H32-25) 4, 8- Mi-+-Ehes-+ox
RIVIRR B LG HAE R ARIE " o A2 LG NMR %4
Wi, RIAELEW 1 1 C6', 7' 14408 130. 6 (C-
7"), 130.4 (C-6") k378 , KB WAL ETE C67,
T X —HE TS W W B Ry H-3'/C-2", C4', H-
4'/7C2",C6',H-5'/C4",C-6",H-7"/C-6",H-8'/C-6'
(¥) HMBC AH 5 FHIE 3L ' H-"H COSY. B [y 5 5 1]
PAsE— 223k 52 73 5l 47 E-CH, - (CH, ) 1;-CH; & -CH-
(CH),-CH,-(CH),-(CH, ) ,~CH, W >45 44 i BL i
ey HERSGE. 1£ NOE Bk JH-3" 705 H-2, 17,
S RAR T, H-T' 5 H-5' 09 A MHSCAE 5 U C-
37, 4',C6", TR LA RV R) gl XA [R]E H-2 A
H-1""H) NOESY A AHC 278 B AL T [, 5 W
1'-CH,OH F12"-0H Jg R #4754, 7 LR 73 A i) KL i
ELHEE Y 1 Sy N-(1-52 252 0k )
3, 6= -t L ke k-t o5 B8 W R mE e (V[ (1-
hydroxymethyl )-2-hydroxy-3, 6-heptadecadienyl -
hexadecanamide ) , fb-E¥ 1 BIRZREEHE M AH TR0
G5 K6 M AR R T % AT DA R R A B T 2

( www. trew. ac. cn)
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Table I 'H,"C NMR data and key 'H-"H COSY ,HMBC correlations of 1
Position Sy o¢ "H-"H COSY HMBC(H—C)
NH 6.26 (1H,d,J=7.5 Hz)
1 174.1
2 2.23 (2H,t,/=7.7 Hz) 37.0 3-H C-1
3 1.63 (2H,m) 25.9 2-H,4-H c3
4-5 1.34-1.24 (overlapped) 22.35_'299 0 3-H,4-H,5-H,6-H C3,06
6 2.13 (2H,q, J=7.2,6.7 Hz) 32.5 5-H,7-H C4,C7
7 2.07 (2H,q, J=7.2,6.7 Hz) 32.3 6-H/8-H C6,09
8~9 1.34-1.24 (overlapped) 32.132.1 7-H,8-H,9-H10-H
10 1.96 (2H,q, J=7.0,Hz) 32.8 9-HA1-H
11 ~15 1.34-1.24 (overlapped) 22.8-29.9 10/~ 16-H 2 [H] A A Bk
16 0.87 (3H,t,J =6.6 Hz) 16.5 15-H
1" 3.95(1H,dd,J=11.3,3.6 Hz),3.69 (1H,dd,J=11.3,3.6 Hz) 62.6 1'-H C-1",C2'
1’ 3.90 (1H,m,H-1") 54.6 1"-H,2'-H C-1"",C2’
2 4.32 (1H,m,H2") 7478 1'-H,3'-H c-1',C3'
3’ 5.56 (1H,dt,/=15.5,6.6 Hz) 131.5 2'-H,4'-H Cc2",c4'
4’ 5.78 (1H,dt,J=15.5,6.6 Hz) 133.7 3'-H,5'-H C2",C6'
5 1.34-1.24 (overlapped) 38.3 4'H,6'-H C4',C6'
6’ 5.38(1H,dt,J=15.5,6.6 Hz) 129.3 5'-H,7'-H C-5",C-7'
7' 5.41 (1H,dt,J=15.5,6.6 Hz) 129.1 6'-H,8'-H C-6',C-8'
8" ~16' 1.34-1.24 (overlapped) 22.8-29.9 7' ~17"-H Z [al M HAG eI
17’ 0.87 (3H,t,/=6.6 Hz) 16.6 16'-H

'ﬂﬁﬁ%z éﬁ?’é*}’}iﬁ,?ﬁ?ﬁﬂﬂ?ﬁ;clﬂmow ESI-
MS:m/z251 [M+H] " ;*H NMR (600 MHz,MeOD)
8,:7.73 (2H, ddy4.=6.0,3.6 Hz,H-3,6),7. 62
(2H,dd,J =6.0, 3:6.Hz,H4,5) ,4.07(2H,t,] =
6.6 Hz, H-1",1") ,2. 01 (2H, m, H-2",2""),0. 99
(6H, ty;J =6.6 Hz,H-3",3"");"C NMR (150 MHz,
MeOB)S,.:166.8(CO) ,131.9(C-1,2), 130.4(C4,
59,129.3(C-3,6),64.9(C-1",1""),31.3(C=2",
2'")419.3(C3",3"), tbE Y 2 RS X
Fik " BT AR K P R TN TR B A% R B AR
— 3, Iz B P o 4 o SR W R A IR
( Dipropyl phthalate )

wEW3 JLagsh, BT WE;C,H,0,ESI-
MS:m/z199 [M+H] " ;'H NMR (600 MHz, MeOD)
8,:7.45(2H, m, H-3"",5""),7.40 (2H, m, H2"",
6''),7.34 (1H, d, J = 7.8 Hz,H4'"),7.28(1H,
t,] = 1.8 Hz,H-5),7.27(1H,t,] = 2.4 Hz,H-6) ,

7.16 (2H, m,H-2,4),3.16 (4H, m,H-1",2") ;" C
NMR (150 MHz, MeOD) 6. :156. 8 (C-1),143.9 (C-
3),143.1(C-1""),136.6(C-5),133.6(C-3"",5""),
131.0(C-2"",6""),129.4(C4""),128.9(C4) ,127.
0(C-2),121.5(C-6),40.7(C-1"),33.3(C2"), 1k
Y 3 KRB S Sk TR E Y 3-(2- K 2 )
IR A R A — B, A& D 2
3-(2-F L) Wy (3-(2-phenylethyl) Phenol)
wEW4 Jotagsiih, i THEE; CH, 05, ESI-
MS:m/z 166 [M]*;'H NMR (600 MHz, MeOD)§,, :
7.07(2H,d,J =8.4 Hz,H-2,6),6.71(2H,m,H-3,
5),3.66(3H,s,4-0CH,), 3.53(3H,s,0CH,);"C
NMR (150 MHz, MeOD) §.:173.3(C0),156.3(C-
4),130.0(C-2,6),125.0(C-1),115.0(C-3,5),55.2(4-
OCH,),51. 1 (OCH,) ., fk& Y 4 B w5 5 X
IR TR P T P A R A Y TR Y ) A 0 B
AR, R AR A P 1 45 7 Sk o HY AR 2R H iR HH
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fig ( Methyl ester of p-methoxybenzoicacid)

WEWS WEOEHK, B TN ;5713 CypHy
0,,ESI-MS: m/z 335 [M + H]*; '"H NMR (600
MHz,CDCL,)8,:8. 19(2H,dd,J =5.6,3. 6Hz, H-3,
6),7.71(2H,dd, J =5.6, 3. 6Hz, H4,5) ,4.22
(4H,m,H-1",1""),1. 68 (4H, m,H2",2""),1. 31
(8H,m,H-3",4",3"",4") ,1.25(10H, m,H-5",5""),
0.91(6H,m,H-6",6"") ;" C NMR (150 MHz, CDCI,)
8.:167.1(C0),133.5(C4,5),131.6(C-1,2),127.
5(C3,6),65.4(C-1",1""),32.6(C2",2""),31.2
(C4',4"),29.7(C-3",3""),24.5(C-5",5""),15.0
(C-6",6"") . L&Y S RS 53k ™ B 1
RIR R — R A A — B, Oz AL & W 4
S RRA IR — TR ( Dihexyl phthalate ) .

LEWe IRE KA, BT DMSO; 01X C,,
H,, Oy, ESI-MS: m/z 317.22 [M + H] ";'H NMR
(600 MHz, DMSO) 8,:7. 03 (2H,J =9.0 Hz, H-3,
5),6.96(2H,d,J=9.0 Hz, H-2,6),4.17(1H,d,J
=7.6 Hz,H-1""),4.06 (1H,s, H5""),3. 90-3. 78
(2H,m,H-=2"", 3""),3.61-3.45(4H, m,H4"" 5",
6'"),3.05(2H, m,H-2"),1.90 (2H, m, H-1")3" C
NMR (150 MHz,DMS0)§,.:185.5(C-1),153.5(C-3,,
5),126.5(C-2,6),102.9(C-1""),76. 9(C5""),
76.8(C-2""),73.5(C4""),70.1(€4),67.5(C-
2'),64.0 (C-6""),42.2(C-1") . B 6 XREEE
50k TR BB A B R R S AN B
IAZ AL A P9k % e AR AR #( Cornoside )

wEWMT HEHAK, BT DMSO; 4+ C)
H,,N,O,,ESI-MStm/z269 M+ H]*;'"H NMR (600
MHz,DMSO0)$,,:8.29 (1H, s, H-2) ,8.04 (1H, s, H-
8),5.85(1H,d,J=6.0, H-1'),5.25(1H, m,3'-
OH) ,4.49(1H,s,H2%) ,4. 11 (1H, m,H-3"),3. 94
(1H,m, H4'),3.65(1H, m,H-5") ;" C NMR (150
MHz, DMSO)8::156. 3 (C-6),148.3(C4), 146.9
(C-8),138.7(C-2),124.5(C-5),87.6(C-1"),85.8
(C4'),74.1(C2"),70.4(C-3"),61.4(C-5"), 4k
BT RREECE S SR TR A L A% s
P A —F, A5 W 8 5 0 R IR B W A

(Inosine)
3 misHEYHEEERR

A I P AR T A A=A iy 1 ~ T Bk
WA U E A B, Bk 3,7 S R BT

BT TS P A W e av 4 e B 35 T 1k, H ECS, fH Y
f%TF 25 peg/mL( 32 FE I AEAT 5T 0 A E REIOR EEHT
TSR B AR PR E) , H LCs, (CRAEIEHE ) d
F 100 pg/mL (£2),

R2 UEWL1~-THRETHHMERGE

Table 2 Anti-larval settlement activity of compounds 1-7 a-

gainst B. amphitrite

o] ECso LCs

Compound (pg/mL) (pg/mL)

1 8.72 £0.72 >100
2 12.34£0.75 >100
3 NA ND
4 15.33 £0.83 > 100
5 18.74 1. 14 >200
6 6.89.+1.22 >100
7 NA >100

T NA FO5H ECsg K T 25 pg mL™, JEHUI5 U M, ND 3R th T4k
B BRI RN

Note ;NA ‘indicated the ECs;is more than 25 wg mL™ ,no anti fouling ac-
tivity, ND indicated the compound quality or solubility is too low to carry

out'the experiment.

4 it

A I A B 0 B S T 1, A ARV P RR
I Anthogorgia caerulea Fl Menella kanisa $2:BU4)
MAFBESE T T MMEE W, TR AN VE IS 4=
YAl 4l i pE A N TS 1 ~T (it
Wi E R )T, RIBR G 3,7 Sh34 o
B EAA T & U PE PSR BT T (ECy, < 25 pg /
mL) , HA LG 6 WIS i ar , ik &9 1 BT
PR 2, HATU A 4 RU 3 ECs, 7351 4 6. 89,8. 72
pg/mL,
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