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[Abstract | Objective

cavernosa . Methods  The acetone extract of A . cavernosa was isolated and purified by repeated column chromatography on sili-

To investigate the secondary metabolites of the South China Sea spine body sponge Acanthella

ca gel, sephadex LH-20, and high-performance liquid chromatography (HPLC). Structures were determined by spectroscopic
analysis and comparison with reported data . Results Nine compounds were isolated . Their structures were determined as kali-
hinol E (1), kalihinol A (2), 10-epikalihinol X (3), 10-epi-kalihinol T (4), 1 H-indole-3-carboxylic acid methyl ester (5),
1 H-indole-3-carboxylic acid (6), 3-buten-Z-one ,4-(2,3 ,6-trimethylphenyl >-(3E ) (7 ), aristolone (8), and 5a, S8a-epidioxy-
(22E, 24R yerost-6 , 22-dien-3f-0l (9). Conclusion Compounds 5 to 8 were isolated from the sponge of genus A canthalla for

the first time .
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1.1 #de  SCERJHBUARELS T 2011 4% A E R
HEVEVDRER) (2 R A Be T 5 1 0T 58 BT 2 S
WA SIE . IRAFAE S AR R 2 Bl e 24
PIFTE L S AC-1101,

1.2 FEMEL5KXAN  Bruker Varian Avance-400
BREILIRAL s MAT-212 iYL ; Agilent 1100 H%%
WA 35 X (RID A6 0 4% ), Zorba 300-Cis £E
(250 mmX9.4 mm ,5 pm);Sephadex LH-20 &¢I
i Amersham Pharmacia Biotech 477 ; TLC #)EM
HRE g A S 5 8 55 Rk T e 92 36 T At
FERCRE (i T PR 00 23 e 2, HPLC T R0 A
gt al S E 25 R B A m A

1.3 RAXRMEDORRE 8 RS R
B 12 kg HUMORIBE VIR (3 X5 LOfEZR T &
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1.2 g JJIZKCRE TR B R 1 FP e B R 2 2 6006 L
S BEAEL 3 R R 4 A BORAR B A P b2 RE
(ACD)IL 0.8 g, ¥ ACD #47 Sephadex LH-20 %
WEAE AT (AR« EE= 1 ¢ 1) .45 40 N asr .
AR E TR 51 7 A4 ACDI~ACD7,
HA g4y ACD2 (85 mg) 2 I bk (o 3% )2 A B B 1k
i ATk = NBd= 1:0,100 1,50 : 1,30 ¢ 1,
15:1,8:1,5:1,3:1,1:1,0: 1) 344
ACD2-1~ACD2-3, 414y ACD2-2 (50 mg)ZHik i
HEREZEN ASREAEY 7.1 mg)F18(2.9 mg).,
2143 ACD4 (100 mg ) 28 J ] fE A €2 3 J2 #r (HH
fist : K=1006 ~ 10026 ) f3 5] 5 4~ 414> ACD4-1~
ACD4-5 , H v 2H 43 ACD4-2 (25 mg) Fl ACD4-4
(19. 0 mg)or B hE A ik 2 B (A H St ¢
fi= 100 : 1,50 * 1,30 : HIFFMLAEY 54.5 mg)
M65.2 mg), 44> ACD3(0. 62 g)Z Rk a3
JEATRR LRI Cvk = A= 1 ¢ 0,100 ¢ 1,50 *
1,30:1,15:1,8:1,5:1,3:1,1:1,0: 135
8 N4y ACD3-1~ACD3-8, Hr 4143 ACD3-5
(205 mg)Zeid 4, AR 25 fh 115 mg Jo LRk
EIEEHTREI A Y 1(54.0 mg) 1 2(39.6 mg),
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B ACD3-4r-3 (317 mg)Z: ODS H: @i 24T (F
fist = K=T7000 ~10006 5] 4 P45 ACD3-4r-3-1~
ACD3-4r-3-4, 44y ACD3-4r-3-3 78 54 W k- F
VW A LR RIEE Y 3(10.2 mg), Ay
ACD3-7r-3-4 (30 mg)f] HPLC (i sh#H .88% H -
KOEFMEEH 4(13.7 mg), 443 ACD5 (100 mg)
FHREREAE (A% E 0T (b + = 30 : 1,10 ¢
1,5 DigEHEEY 9(10. 3 mg),

2 HHEE

2.1 s 1 s (CH:CL) 1000 Fr -
BRIR W5 7 s EST-MS 45 i vE /T B TRy 415. 21
[M + Na] ;' HNMR (500 MHz.CDCL ). 1.16
(3H ,s,H:-18),1.32 (3H.s,H5-20),1.35(3H s,
H:-17),1.36 (3H,s,Hs-16),1.42 (3H ,s,Hs-19),
4.60 (1H ,brs ,H-5),3.98 (1H,t, J=3.0 Hz,H-
14),1.5~2.5 4% ;" C-NMR (125 M Hz,CDCls )
5. 42.3 (C-1),21.7 (C-2),32.6 (C-3),70.5 (C-
4),63.8 (C-5),36.0 (C6),48.3 (C-7),21.9 (C-
8),39.8 (C-9),59.9 (C-10),76.6 (C-11),28.8
(C-12),25.3 (C-13),62.9 (C-14),73.9 (C-15),
28.8 (C-16),30.3 (C-17),20.4 (C-18),28.9 (C-
19),20.7 (€C-20),157.4 (5-NC),153.0 (10-NC),
DL FEE S 27 SBR[ 2 TR IR — B0 o e S
W) 1 -4 kalihinol E,

2.2 fesdh 2 TEET(CH:CL ), 1000 -
BRBR W (0 ; ESI-MS 25 T B i 415. 21
[M + Na] ., H-NMR (500 MHz.CDCL ) &, 1.17
(3H .s,H:-18),1.31 (3H,s.H:-20),1.35 (6H .s,
H:-16 ,H:-17),1.41 (3H,s,H:-19),4.53 (1H,
brs,H-5),3.74 (1H .dd, J=4.5,12.0 Hz,H-14),
1.5~2.5 %" C-NMR (125 MHz.CDCL ) 8.
42.4 (C-1),21.6 (C-2),32.6 (C-3),70.4 (C4),
63.8 (C-5),36.0 (C-6) 48.5 (C-7),21.9 (C-8),
39.8 (C-9),59.8 (C-10),76.9 (C-11),38.0 (C-
12),27.4 (C-13),64.1 (C-14),76.0 (C-15),22.8
(C-16),30.5 (C-17),19.2 (C-18),28.9 (C-19),
20.7 (C-20),157.3 (5-NC),153.1 (10-NC), L) I
a5 S 30k [ 2 0 RS — 20 5o e e A 2
>} kalihinol A,

2.3 &3 oL (CH:Cl ), 1006 A -
Wik g ;' H-NMR (500 MHz ,CDCL ) 8, 1.17
(3H,s,H:-18),1. 31 (3H,s,Hs-20),1.35 (6H ,s,
H:-16 ,H:-17),1.42 (3H,s,H:-19),3.75 (1H,
dd,J=4.5,12.0 Hz,H-14),4.52 (1H,s,H5),

1.5~2.5 §2%;"” C-NMR (125 MHz,CDCLl: ) 3.
42.9 (C-1),22.0 (C2),32.6 (C-3),70.5 (C4),
63.8 (C-5),36.5 (C-6),48.5 (C-7),22.4 (C-8),
38.0 (C-9),63.7 (C-10),76.9 (C-11),40.0 (C-
12).,27.4 (C-13),64.1 (C-14),76.0 (C-15),22.8
(C-16),30.5 (C-17),19.2 (C-18),29.0 (C-19),
20.9 (C-20),157.3 (5-NC),131.0 (10-NCS), LI
FEAE 52 SR (13 T R — 30, o b &
W3 10-epi-kalihinol X,

2.4 b4 Tk (CH:CL) 1006 Fr -
B2 W5 (s ESIMS 45 i HfE o F =5 116k 491. 26
M + Cl] ,'H-NMR (500 MHz,CDCL ) & 0.99
(1H ,qd,J=3.0,13.5 Hz,H-8),1.19 (3H,s,Hs-
18),1.31 (3H.s,H:-20),1.35 (9H ,s,H:-16 ,H3-
17 ,Hs-19),3.76 (1H,dd, J=4.5,12.0 Hz,H-
14),4.68 (1H ,brs ,H-5),1.5~2.5 2% ;" C-NMR
(125 MHz,CDCL ) 8. 43.6 (C-1),22.1 (C-2),
33.3 (C-3),71.0 (C4),66.0 (C-5),38.2 (C-6),
49.1 (C-7),22.6 (C-8),40.1 (C-9),63.8 (C-10),
77.0 (C-11),38.1 (C-12),27.4 (C-13),64.2 (C-
14),76.0 (C-15),23.0 (C-16),30.8 (C-17),19.3
(C-18),29.3 (C-19),20.9 (C-20),131.0 (5
NCS),130.6 (10-NCS), LI %R 53 % SC#k[7]
XPHOEEAR — 8, M ek &YW 4 R 10-epi-
kalihinol I,

2.5 &S BEOBAKMeOH). 1000 AR
ikl 28 {5 ; ESI-MS 45 e F B T8 174.1
[M-H] &Rz e& 0 a8 175" H-NMR
(500 MHz,MeOH) 8. 7.94 (1H,s,H-2),8.04
(AH.d,J=7.0 Hz,H4),7.18 (2H ,m,H-5,6),
7.43 (1H,d, J=7.0 Hz,H-7),3.87 (3H,s,Hs-
9);"C-NMR (125 MHz,MeOH) 8. 133.5 (C-2),
108.6 (C-3),127.6 (C-3a),122.2 (C-4),122.8 (C-
5),124.0 (C-6),113.2 (C-7),138.4 (C-7a),168.1
(C-8),51.7 (C-9), VULHHRS S 3CHk 16 6 R
FHAR 2, W E45 Y 5 4 1H-indole-3-carbox-
ylic acid methyl ester,

2.6 H&Hme FEOMAKMeOH), 100 FHE-H
iRl 45 {6 ; ESI-MS %5 2 F 5 T 1§ 8 160. 1
[M-HT] &Rz & 0 Tl 161 H-NMR
(500 MHz,MeOH) 8. 7.92 (1H,s,H2),8.08
(AH.d,J=7.5 Hz,H4),7.16 (2H.,m,H-5.6),
7.41 (1H,d, J=17.5 Hz,H-7);" C-NMR (125
MHz,MeOH) §. 133.5 (C-2),109.8 (C-3),128.0
(C-3a),122.4 (C4),122.5 (C-5),123.7 (C-6),
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113.1 (C-7),138.5 (C-Ta), A H¥E52 % ik
(17 0 B A — B0, B0 2 1 549 6 24 1 H-indole-
3-carboxylic acid,

2.7 AT JLaLEE (CH:Cl ), 1006 FF B
WilR W26 ;' H-NMR (500 MHz ,CDCL: ) 8. 7.03
(1H,d, J=8.0 Hz,H-5'),7.32 (1H,d, J=8.0
Hz,H-6'),7.91 (1H,d, J=16.0 Hz,H-4),6.58
(1H.d, J=16.0 Hz,H-3),2.22 (3H,s,Hs-8"),
2.31 (3H.,s.H:-7"),2.35 (3H.s, H31),2.37
(3H,s,Hs-9"); " C-NMR (125 MHz,CDCl ) 9,
27.7 (C-1),198.4 (C-2),127.9 (C-3),142.4 (C-
4),131.6 (C-1"),135.9 (C-2"),136.1 (C-3"),
139.0 (C-4'),127.8 (C-5'),124.0 (C-6"),15.9
(C-7"),16.0 (C-8'),21.1 (C-9"). I FHIRES%
SCHR[18 X IR A — 3 i etk G4 7 2 3-
buten-Z-one ,4- (2,3 ,6-trimethylphenyl - (3E),

2.8 &8 LAl (CH:Cl ), 1006 FF E -
TR A W5 JESI-MS 25 Moy 7 B U6k 241.2
M + Nal @R ZWEEWS T8 A 218; H-
NMR (400 MHz,CDCLl: ) §: 5.72 (1H .d, J=1.45
Hz.H-9),1.07 (3H.d, J=6.87 Hz,H-15),1.20
(3H,s,H:-12),1.21 (3H,s,Hs-13),1.26 (3H,s,
Hi-14),1.3~ 2.5 & 44;"” C-NMR (100 MHz,
CDCL:) & 196.2 (C-8),167.5 (C-10),124.2 (C-
9),39.5 (€C-5),39.1 (C-6),38.6 (C-4),35.5 (C-
7),33.1 (C-1),30.5 (C-2),29.7 (C-13),26.1 (C-
3),24.3 (C-11),22.5 (C-14),16.4 (C-12),16.2
(C-15), VI FEdRSZ% S0k [19 0 ISEA — 2,
W EAL A 8 N YRR (aristolone ),

2.9 fAH9 TEET(CH:CL ), 1000 F -
TR WS fe  EST-MS 25 T 55 71§k 451. 32
M + Nal R ZEEY ST RN 128" H-
NMR (500 MHz,CDCls ) 8: 0.82 (3H ,s,Hs-19),
0.88 (3H,s,H:-18),0.91 (3H,d,J=7.0 Hz,Hs-
28),0.83 (3H.d,J=7.0 Hz,H;-27),0.81 (3H,
d,J=7.0 Hz,H:-26),1.00 (3H.,d, J=6.5 Hz,
H:-21),6.50 (1H ,d,J=8.5 Hz,H-7),6.24 (1H,
d,J=28.5 Hz,H6),5.22 (1H,m,H-23),5.14
(1H,m,H-22);" C-NMR (125 MHz,CDCL ) &,
34.7 (C-1),30.1 (C-2),66.4 (C-3),36.9 (C4),
82.2 (C-5),135.4 (C6),130.7 (C-7),79.4 (C-
8),51.1 (C-9),37.0 (C-10),23.4 (C-11),39.4
(C-12),44.6 (C-13),51.7 (C-14),20.6 (C-15),
28.6 (C-16),56.2 (C-17),18.2 (C-18),12.9 (C-
19),39.7 (C-20),20.9 (C-21),135.2 (C-22),

132.3 (C-23),42.8 (C-24),33.0 (C-25),19.9 (C-
26),19.6 (C-27),17.6 (C-28), LI ¥k 55%
SCHR[20 Dof BRFEA — 30 MO B S 9 0 Sa.8a
epidioxy-(22E ,24R )- erost-6 ,22-dien-3ol,

3 itig

ASCHRGE T v T e A T 2 AL S 1 i F
R AEY S ~8 WE KM Acanthella J& 1545 53
BRI EY.

Acanthella JETFAR I FEALF 2 A SN
B SRR EURRTR | e A5 BE AT A0 A 2 A s 21k
EY AEY 1~ 4 XTET Y Balanus amp hitrite
W RPTTG HE M L ECs 43 5 4 1.85,0.92, 0.69,
0. 27 pmol /L ; X AZEWIELNE HCT-116 b4k
200 5 9 M 1Cso {EL 4303y 18.31,17. 40, 8. 21,
28.67 pmol /L™ X AL AW KA & LB 15
RN EY., AR ERKIR Acanthella
JRHFAR A ARG 56 /Ny TG T
1 8 Wi MIZ IR 4R h i W AR B Y 2 5
TRIE AR A P W ) 2R e a2y
FHA—EE X, X TE R AL B AL
il PP A S A R e — 2B IEE

[Z%30Hk]

(1] kA% ittt i R S R (1], h &
H25%),2012,31(2) :58-60 .

[2] Chang C W J,Patra A ,Baker J A ,et al. Kalihinols , multi-
functional diterpenoid anntibiotics from marine sponges Acan-
thella spp[J]. J Am Chem Soc,1987,109(20).6119-6123 .

[3] Clark R J,Stapleton B L ,Garson M J. New isocyano and iso-
thiocyanato terpene metabolites from the tropical marine
sponge Acanthella cavernosa[]]. Cheminform ,2000,56 (19) .
3071-3076 .

[4] Bugni T S,Singh M P,Chen L,et al. Kalihinols from two
Acanthella cavernosa sponges :inhibitors of bacterial folate bi-
osynthesis[J]. Tetrahedron ,2004 ,60(33) .6981-6988 .

[5] Fusetani N, Yasumuro K,Kawai H,et al. Kalihinene and
isokalihinol B ,Cytotoxic deterpene isonitriles from the marine
sponge Acanthella klethra[J]. Tetrahedron Lett,1990,31
(25):3559-3602 .

[6] Alvi K A,Tenenbaum L,Crews P. Anthelmintic polyfunc-
tional nitrogen-containing terpenoids from marine sponges
[J].J Nat Prod,1991,54(1),71-78 .

[7] Miyaoka H ,Shimomura M ,Kimura H ,et al . Antimalarial ac-
tivity of kalihinol A and new relative diterpenoids from the
Okinawan sponge . Acanthella sp[J]. Tetrahedron,1998,54
(44):13467-13474 .

(F#:% 166 )



2016 43 A 25 HES 34 B4 2 11

166 Journal of Pharmaceutical Practice ,Vol .34, No .2 ,March 25,2016

=/ S S S e [T S TN 7 i % Y

33 MELERHAT ARTEXS 5 A HL AT 25
HP S 2 RN AT B T T S I, SE
FERF R LR SRR, AR
VLG WiT=> TP 47 s A S AR Ch e
PG>V =W > v, b =iy 25
M EPR 0 & R8P0 2 f5, Bk
SRR RS M AR KA s H IR
P OGREERSS SE R R A OC, bRt — P T
25 7 M BT s T R R B A3 1) i S R
GG E T R AS ] 7= b 7385 24 0 o i
FEPEA AT kil i 2 1 2 S R

4 NG5

ARSEEG SR HPLC 353 A1 85 25 b4 H 1) 55 22
BRI A A T S E kAR L H
PR B H TRDRS S | Fi A P AR P L IR [ e R 1 9
FHAAF A AHOCHRIE 207 LM is T 5 A 1y
LRSI AE ARSI S A T I A PR
TR AT SE ] o AT 2501 4 T R R A

(5% 3]

(1] RIERAKRIGSE . w0 2 J0 b A B R (1 B B T
Il 2% 242 4% ,2000,15(5) ; 63-63 .
(2] WiEWE,F 5B B, P2 ARE RO R SR I T A sk

ZMiE]. T

(3]

[4]

(5]

[6]

(7]

(8]

[9]

[10]

[11]

WHFE) ], 24250 ,2010,28(2) ; 101-104 .

FEAEYN B FEMS . X 2 AL B A B IR R SR A i i S [ ]
2kt ,2004 ,27(9) ; 638-641 .

E B RDUED . AR ) ], 25 9k k. 2002
20(5); 305-309 .
W—0g, B, B
RAERIBLE 534 [0
2602 .

Tan X, Wang YL, Yang XL, et al . Ethyl Acetate extract of

TS5 XA LR A AN P
i 24k, 2012, 37 (17) . 2597-

Artemisia anomala S . Moore displays potent anti-inflamma-
tory effect[J]. Evid Based Compl Alternat Med , 2014, 2014
(68); 1352-1362.
R, ST, XSS, S L AR R 2 B ) ]
HrE g 2R, 2010, 35(14 ), 1827-1830 .
Son JE, Lee E, Seo SG, et al. Eupatilin, a major flavonoid
of Artemisia, attenuates aortic smooth muscle cell prolifera-
tion and migration by inhibiting PI3K , MKK3/6 , and MKK4
activities . Planta Med, 2013, 79 (12). 1009-1016 .
HORESE , E VA bR L AF L ARSI UL S R A
RBRIT Z0) ]. R .2010.22(5) : 3-5.
Lee YW, Jin YZ, Row KH, et al. Extraction and purifica-
tion of eupatilin from Artemisia princeps PAMPAN recycling
preparative HPLC [J ].Korean J Chem Eng. 2006, 23(2).
279-282 .
T WL AR BB, AF S0 SRR 2 B Y e
] B0E R W2 B 2 4l CH AR B 2% i), 2010, 28 (4)+ 395-
396 .

(FHEEA] 2015-02-10 [{EEIHHEI] 2015-06-08

[(AxHmE] FHM

FE S

(B#F 141 7))

[8] Okino T ,Yoshimura E, Hirota H,et al. Antifouling kali-
hinenes from the marine sponge Acanthella cavernosa[]].
Tetrahedron Lett ,1995,36(47).8637-8640 .

[9] Hirota H,Tomono Y ,Fusetani N . Terpenoids with antifoul-
ing activity against barnacle larvae from the marine sponge
Acanthella cavernosa[ ] ]. Tetrahedron,1996,52 (7).2359-
2368.

[10] Okino T ,Yoshimura E,Hirota H ,et al . New antifouling kali-
hipyrans from the marine sponge Acanthella cavernosalJ]. ]

Nat Prod,1996 ,59(11).1081-1083 .

[11] XuY.LiN.Jiao WH .et al . Antifouling and cytotoxic constit-
uents from the South China Sea sponge Acanthella cavernosa

[J]. Tetrahedron,2012,68(13).2876-2883 .

[12] Xu Y.Lang JH .Jiao WH .et al . Formamido-diterpenes from
the South China Sea Sponge Acanthella cavernosa . Marine

drugs ,2012,10(12) :1445-1458 .

[137] Sun JZ,Chen KS,Yao LG ,et al. A new kalihinol diterpene
from the Hainan sponge Acanthella sp[J]. Arch Pharm Res ,

2009,32(11):1581-1584 .

[14] Yan XH,Zhu XZ,Yu JL,et al . 3-Oxo-axisonitrile-3 ,a new

sesquiterpene isocyanide from the Chinese marine sponge

[15]

[16]

[17]

[18]

[19]

[20]

Acanthella sp[J]. ] Asian Nat Prod Res,2006,8(6).579-

584.

Qiu Y .,Deng Z W ,Xu M ,et al . New A-nor steroids and their

antifouling activity from the Chinese marine sponge Acan-

thella cavernosa[ ] ]. Steriods ,2008 ,73(14):1500-1504 .

WoOELR L RLE AE L IL AN R A A 1 43

BHEE @] . HRIR 4R ,2009,26 (12) ; 964-

967 .

Wang RP ,Lin HW ,Song SJ ,et al . Monoindole alkaloids from

a marine sponge Mycale fibrexilis[J]. Biochem Syst Ecol ,

2012 ,43(8).210-213.

Dillman RL ,Cardellina JH . Aromatic secondary metabolites

from the sponge Tedania Ignis [J].J Nat Prod,1991,54

(4).:1056-1061 .

Harrigan GG ;Ahmad A ,Baj N ,et al . Bioactive and other ses-

quiterpenoids from Porella cordeanalJ]. J Nat Prod,1993,

56(6):921-925 .

ER LR e A Rk A G W 4y

EEAELT]. L BLR 22440 ,2009 ,(11) .874-877 .
(KB ] 2015-08-11 [1&MEBEHI] 2016-01-05
(AxHmE] PER





