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Chemical constituents from the marine sponge Theonella swinhoei
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[Abstract | Objective To investigate the chemical constituents of the marine sponge Theonella swinhoei collected from
the Xisha Islands in the South China Sea . Methods The petroleum ether and dichloromethane extract of the marine sponge T'.
swinhoet were purified by solvent extraction and chromatographic methods including vacuum liquid chromatography (VLC),
medium pressure liquid chromatography (MPLC ), thin layer chromatography (TLC) on silica gel , high performance liquid chro-
matography (HPLC ), and Sephadex LH-20 . The chemical structures were determined by spectroscopic analysis and comparison
with the reported data . Results FEight compounds were isolated and their structures were determined as cholest-7-ene-33,5a,
6Btriol (1), ergosta-7 ,22-diene-3B,5a,63triol (2), 25*n0rcycloartane*38,6a,163,24*tetraol (3), sinuflexibilin D (4), 14-de-
oxycrassin (5), N-(Z2-phenylethyl )- (9 Z)-tetradecanamide (6 ) , N-(2-phenylethyl )-tetradecanamide (7)., 7 ,8-dimethyl-isoallox-
azine (8). Conclusion Compounds 17 7 were isolated from the sponge of genus Theonella for the first time .
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HRAE A W BRAL PR 50 B R s L 45 SCik il i
3T E5HaftT, a1 ~7 H IR Theonella
JEiEA o AR R AR TAEE R T8
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1 LWy

1.1 FEAE5XA

Bruker AVANCE-600 # B HARIY i+ Bruk-
er A7) ) ;Q-Tof micro YAO019 AU BTk HAL (GE[H
Waters 23 7l ) ; i 5% 78 & {X (EYELA-1000 & );
Sephadex LH-20 (Amershampharmacia Biotech 72
A]) s Waters i S0BAH (A 1Y (Waters 1525/2998 ) 5
YMC Cis (%4 (250 mm <10 mm ,5 pm), Waters
Cis (435 (250 mm > 10 mm ,5 pm ) 5 (83548 I
N 5N BE, IE C %€ (Cine High Purity Solvents
Co . Ltd ) s HoAlA LA 2k 23 B 4l O ] 15 245 4
A ERGR A DD 5 R AR B R e L L
VAT
1.2 H&RRRET

K& EC % 5 18 45 ( Theonella swinhoei ) ¥E i T
2013 4F 7 F RAE A b 1 B YD K % B (Woody
Island )BT KB 3R h B4 €0 BB 3 , K LI
BT B DN AN st b ERE
Wit Tt JIT 23 B R B 4% 8 5 Ry - W 40 49 (Demo-
spongiae )14} H (Lithistida) )FF7C 43R (Theon-
ellidae )W 5ciF 43 J& (Theonella FE R iz 4,
APRAS (i 13-2) BRAF T b1 A8 30 K 2 R~ B
TR D] 5 A DG A [ oK o A S 0 U v 2 W T 5
Huls,
1.3 oI5 B Fashdl

B2 I 17 B K A5 e AR T . swinhoei VB
30 kg VIRRJE HH 95 Y0 SRS A IR HE IO
45 CHER A4 3 IR E , M ERRERE BT
K R CERAEL 4 I e A USSR Pk
WAL 171 g, KRR AIRE T 9000 (1 K%
Wb PSR A A I 3 Y & A O s
FEedifa 2041 k=147 g KK TR ) FP B
WAL 6000 AR B U e AR L 3 Ik,

A I AE U TS 0 Ik 4 A9 1) G e A )2 3
16 ¢,

WA Ik 2 147 g LA IR R (50 ¢ 1,
25+ 1,10+ 1,0 = IVYENTESAH A IR A (0
(VLCOBRBEVEME A5 5] 9 4153 (P1-P9), 414) P8
2o A AR 20T A T Bk-TS R (30 = 17~5 2 1)h
TSRV 1o 25155 4 4~ 414> (PSA-P8D ) ,P8B
252 1l 2 Y HPLC xBridge Prep Cis (10 mm X
250 mm .5 pm) LR BIML G W 4 (650 ZHE-IK
k=20 min,2 .6 mg) ALEWY 5(65% CIE-K =
18 min.2.1 mg).P8C £l £ % HPLC xBridge
Prep Cis (10 mm X250 mm ,5 ¢m Y152 L&)
3 (60% 27K =21 min,16.9 mg),

TR LA BGRALZE R ODS B (5006 ~
100% HY 7K B BEVERL 5 W) 3] 5 4414 (D1-
D5).,D3(1.5 g)ZIEAH AT JZ BT [ A H ot
(30 + 11 = 1) WIRBAHGEN 1 sifs 2 5 N2 o3
(D3A-D3E),D3C £l £ % HPLC (YMC-Pack
Pro Cis RS250 mm X10 mm I.D. S-5 pm , 8 nm )4}
82L& 1(85% 57K, m = 33 min,
2.3 mg),2(85% ZME-7K, =35 min,2.1 mg),6
(80% ZWE-7K ,5e=28 min,1.2 mg),7(78% Z.Ji-
K otx=31 min,3.1 mg),D3D £l £ # HPLC
(YMC-Pack Pro Cis RS250 mm X 10 mm I.D. S-
5pm, 8 nm) 4L R G 8 (720 LHEK,
&®k=29 min,3.0 mg),

2 HHEE

&Y 17~ 8 LR IR 1,

EW 1.6 . 5T ZAH bk, A0 5%
AHEER, ESIMS BIRES T BT m/z 419 .66
[M+H T BT A2 AL A AR X 43 il 418,
454 C NMR 1 DEPT 3% 0] L & %40 & Wik oy
TR Cor His Os JTRENMBRBE R 5,

"H-NMR & 73 XA W 5 5 A4 H 3805
S ARG X R 1 ARSI TFS on 5.36(s) LUK
2 AR R ERFES 8603.63(s).4.08(m),
“C NMRAI DEPT §¥% W8 50 F HAFAE 27 AR A5
SOATRLHJE R 4 SRR 8 AT T ERR (U dE 1 A4
sp’ 2414 U B ) L 10 ANIE Y JERR DL &% 5 4
FERR . & 117 .7.144 .2 AUBR{S 52 WA 45 rhAAAE
LA i AUk, H LRI B~ . o
NMR (600 MHz,CDCL: ) &u:3.63 (1H,s,H6),
4.08(1H ,m,H-3),5.36(1H, s, H-7), 0.59(3H,
s, H-18),1.08(3H, s, H-19),0.93(3H., d., J—
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6.4 Hz,H21),0.87 (3H.,d. J=2.9 Hz, H26),
0.86 (3H, d, J= 2.9 Hz, H-27); ¥ C NMR
(150 MHz,CDCl: )& :33.1(C-1),31.0(C-2),67.9
(C-3),39.6(C4),76 .1(C-5),73 .8(C-6),117 .7 (C-
7), 144 .2(C-8),43.6(C-9),37.3(C-10),22. 2 (C-
11),39.5(C-12),44. 0(C-13),54. 8(C-14),23. 1 (C-
15),27.9(C-16),56.4(C-17),12. 2(C-18),19. 0(C-
19),36.3(C-20),18.9(C-21),36.2(C-22),24. 1 (C-
23),39. 6(C-24),28. 2(C-25),22.7(C-26),22. 9 (C-
27), L B A BT LA S 5 SCHER NMR %%
PREGRTES Y AL AW 1 IS AT LB E N cholest-
7-ene-3f3, 5a, 6Btriol,

EW 2 . AEmK . G T AR b &0 5
AR, ESI-MS BRUEsS T8 T m/z 431. 67
[M+HT NI E LA YA 53 F i &R 430,
454 C NMR A DEPT 3% 0] LU 2 1% A6 & 4 89 5
TN Cos His Os (I AHIFIE N 6,

MRIE H NMR 76 537 X A7 B 1 6 4~ 3 i
F15%5 0.66(5).0.86(d, J=6.8 Hz).0.88(d, J=
6.8 Hz), 0.95 (d, J=6.5 Hz), 1.06 (d, J=
6.6 Hz),1.08 (s) fk3Z X s 1 N WEHETE 7155

S 5.33(m) LUK 2 AR H BT (55 643.09
(m),3.98 (m), HE#MLRAIEHEWTF. H
NMR (600 MHz,CDCls ) &u :0.66 (3H,s, H-18),
0.86(3H,d, J=6.8 Hz,H-26),0.88(3H,d, J=
6.8 Hz,H-27),0.95(3H ,d, J=6.5 Hz,H-28),
1.06(3H,d, J=6.5 Hz,H-21),1.08 (3H ,s, H-
19),3.09(1H ,brd, J=4.5 Hz,H6),3. 98 (1H ,m ,
H-3),5.10(2H ,m , J=16.0,8.0 Hz,H-22),5.15
(1H ,dd,J=16.0,7.5 Hz,H-23),5.33 (1H ,m ,H-
7);”C NMR (150 MHz ,CDCL )& :12. 82 (C-18),
18.22(C-28),18.91(C-19),20. 10(C-21),20. 67 (C-
26),21.66 (C-27),23.04 (C-11),24.07 (C-15),
28.56(C-16),31. 77 (C-2),33.45(C-1),33.92 (C-
25),38.15(C-10),40. 51 (C-4) ,40. 73(C-12) ,41. 07
(C-20),43.57 (C-24),44.37 (C-9),44. 60 (C-13),
55.94(C-14),57. 34 (C-17),68. 39 (C-3),76. 94 (C-
5),83.14 (C-6),119.07 (C-7),133.32 (C-23),
137.28(C-22),143.75(C-8), LA FHdE 5 3CHk[14 ]
T8 B X e — B B AL B Y 2 T ergosta-
7 ,22-diene-3B,5a,6 3-triol,

&Y 3. TRy o T @ W e &5
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LEHVLAEF, ESIMS Rl TR FIE m/z
419.35 [M+H 1, NTH 2 1k G Py AE X 53 F i
418, 4547 C NMR Ml DEPT i nl LA#4 2 1% 1k
EWIAT TN Cor Has Os AR N 5,

7£'H NMRig T 53 XA 0 50 5 A4 B (s
5 0.78 (8),0.86 (s),0.90 (s),0.96 (d, J=
6.6 Hz),1. 03 (s) JRIFHIX w3 i Rk H LT+
=8 803,72 (dd, J=4.6,11.6 Hz).3.83 (td, J=
3.2,9.6 Hz),4.71 (td, J=5.2,7.6 Hz)LL & 1 A4~
AT LR F(EE o0 4.05(m), “C NMR Ml
DEPT 3 W0 FHFEAE 27 Mik(55 AT LAUE)E A
5 N2 & 43.3,21.4,30.2,45.9,46.5;7 Nk H
FEf & 55.0.66.9.47.6.71.8.60.1.78.4.35.9 (f3
5 3 A~ sp’ AR S F 3L ) 510 AN FF 305 &
33.7.32.6,30.5,39.0, 26.2, 33.7, 48.9, 29.4
29.7, 61.6 (FLFE 1 4> sp’ 24 id) i S0 FF 36 ) LA
Ko 5 AN JERR & 18.4,19.1,20.3,29.8,15.5, H:
Mg LR BCE )8 F " H NMR (600 M Hz,
CDCL )& ;3. 72 (1H ,dd, J=4.6,11.6 Hz,H-3),
3.83(1H ,td,J=3.2,9.6 Hz,H6),4.71(1H ,td . J
=5.2,7.6 Hz,H-16),0.42 (1H ,m , H-19),0. 65
(1H ,m ,H-19),4.05(2H ,m ,H-24) 0. 78(3H ,s ,H-
18),0.86 (3H ,s,H-26),0.90 (3H ,s, H-27),0. 96
(3H .d, J=6.6 Hz,H-21),1.03(3H ,s,H-25);" C
NMR (150 MHz,CDCL )& :33.7 (C-1),32.6 (C-
2),78.4(C-3),43.3(C4),55.0(C-5),66.9(C-6),
39.0(C-7),47.6 (C-8),21.4 (C-9),30.2 (C-10),
26.2(C-11),33.7(C-12),45.9(C-13),46.5(C-14),
48.9(C-15),71.8(C-16),60. 1(C-17),18. 4(C-18),
29.4(C-19),30.5(C-20),19. 1(C-21),29.7(C-22),
35.9(C-23),61.6(C-24),20. 3(C-25),29. 8(C-26),
15.5(C-27), i@t —D A5 b DL R 5 SCak
A NMR Hlidt 8 AW 3 AL+ T LUR &
M 25-norcycloartane-383,6a,163,24-tetraol ,

WEY 4 . J0ERY o T B b E
A LW R, ESIMS WooR fE S T OB T g
m/z 343.22 [M~+H ] s b A A 4
il 342, 454" C NMR Ml DEPT % A] LL#E
ZACE YR TN Coo Hae Os iR ABANE R 5,

7' H NMR 3% @3 XA 4 A4S0 S0 B 3R
TAEE 60 1.32(d, J=7.2 Hz).1.40(s).1. 57 (s),
157 () MR X s 2 MEE 55 o 5.05t,
J=7.8 Hz).5.11(t, J=6.6 Hz)Fl 1 4~ & E i T
S5 0n 4.04(d, J=10.2 Hz), 454" C NMR
DEPT 1& 5 & Wzt rh sy 20 Mirlii+

8 4 AHIES &14.3.15.5,16.5.25. 07 N
FAEEE & 22.8,24.1,27.0,30.6,36.8,37.9,
39.635 MK P IEE 5:42.2,37.9,84.5,124. 8,
126.7 LU K 4 ANZTEWR(E S & 74.6,132.5,134.7,
175.4, 7EC NMR %9 & 175. 4 AbA—EEZemm
BT RN TR — D NEEA, &
124.78.126.70.132. 47 . 134. 72 [lHR{= 5 £ I 454
HIETE 2 ARl AU B RBIAT L& 74. 56,84, 44 4bsy
SR SR b RN R R 3, A R 1 )
1 .'H NMR (600 MHz,CDCl: )& ;1. 30(1H ym,
H-1),2.09 (1H, m, H2),4.04 (1H.d, J=
10.2 Hz,H-3),1.76 1H .m ,H-5),1. 64 (1H ,m ,H-
5),2.27(1H,m,H6),2.14 (1H,m, H6),5.05
AH,t,J=7.8 Hz,H-7),2.17(1H ,m ,H-9),1. 98
(1H .m ,H-9),1.89(1H ,m ,H-10),5. 11 (1H .t , J=
6.6 Hz,H-11),2.09 (1H ,m ,H-13),1.26 (1H ,m ,
H-13),1.76 (1H ,m ,H-14),1. 12 (1H ,m , H-14 ),
2.09(1H ,m,H-15),1.32(3H ,d, J=7.2 Hz,H-
17),1.40 (3H ,s,H-18),1.57 (3H ,s , H-19),1. 57
(3H,s,H-20);" C NMR (150 MHz,CDCl: ) & .
36.6(C-1),36.8(C-2),84.5(C-3),74.6(C-4),37.9
(C-5),24.1(C6),124.8 (C-7),134.7 (C-8),39.6
(C-9),22.8 (C-10),126.7 (C-11),132.5 (C-12),
27.0(C-13),30.6 (C-14),42.2 (C-15),175.4 (C-
16),16.5(C-17),25.0(C-18),14. 3(C-19),15. 5(C-
20), Wi SCHRIEAF LAY 4 S5 H SR AN
JCN BRI BN RS 5 P ER (sinuflexibilin D ),

EW s . ToEikY o T & W e, &5
LA P, ESI-MS WoR Sy T8 7% m/z
341.30 [M+H]"  AWAHE LA YA 21 i
340, 454" C NMR Ml DEPT 3% ] LI € i% 1k
BTN Coo Hao Os I EEFEE R 6,

' H NMR % &3 XA 3 40 5 Y F 3L
FAET 8 1.42(s),1.59(s), 1. 62 () EIAIX R 4
AR TFAES &0 5.07(t, J=7.8 Hz).5.16 (1,
J=6.6 Hz).5.67 (d, J=2.4 Hz),6.47 (d. J=
2.6 Ho)M 1 DMEERFF 5 & 4.03(dd, J=
11.3,1.4 Hz), 454" C NMR # DEPT A A1k
G THIAT 20 4B F oI @ S —
WfE5 & 167.4;3 MEERRE S & 132.2,
135. 3.140. 3 ;1 MEFAK IR HHZ(Z 52 & 127,252
MEFER P FEAE S & 126.5,125. 252 % AK(E
5% T4.4.83.451 A4 spt ALK RF S &
33.557 A sp” 2L B W {55 & 24.3,26.5,
29.9.31.9.36.2.38.5.40. 2 LI K 3 H HpEE
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& 14.1,14.9.22. 4, HEwAREIEA)E0T ' H
NMR (600 MHz,CDCl ) 8 :5.07 (1H, t, J=
7.8 Hz, H-7),5.16 (I1H,t, J= 6.6 Hz, H-11),
5.67(1H.d, J=2.4 Hz,H-17),6.47 (1H ,d, J=
2.6 Hz,H-17),4.03(1H ,dd, J=11.3,1.4 Hz,H-
3),1.42 (3H,s,H-18),1.59 (3H ,s, H-19),1. 62
(3H,s,H-20);" C NMR (150 MHz,CDCls ) & .
33.5(C-1),36.2(C-2),83.4(C-3),74.4(C4),38.5
(C-5),26.5(C-6),125.2 (C-7),135. 3 (C-8),40. 2
(C-9),24.3(C-10),126.5 (C-11),132.2 (C-12),
29.9(C-13),31.9 (C-14),140. 3 (C-15),167.4 (C-
16),127.2(C-17),22. 4 (C-18),14.1 (C-19),14.9
(C-20), W FE—HRE5HfENT L NMR #di 5
SCHRG RN AR A 5 BEs AT IR E N 14-de-
oxycrassin,

WEY 6 JLEIRY) o s T & W be S5
LR, ESIMS BRHESr T B T m/z
332.29 [M+H T A E L& YA 4> F B
g 331, 454" C NMR F1 DEPT % nl A% 2 %4k
EYH TR Co H NO GHEARAE R 5,

' H NMR 3 S X EoR 1 AR ES,
137 X SR MR ) B EUOR R i 1155 D 2544
T EAT U R ERE BERT, U C NMR FI DEPT %
WRFHFELE 20 DAFS AT LA JE R 1 A4St
Bk & 173. 351 DNF A EZERK & 139. 1;5 DIFHFR
W ILRR (S5 & 126.65,128.77,128.78,128.91,
128.92 ;14 A~ B FELhk & 25.9,.27.5,28.1,29.4,
29.5.29.6, 29.7,29.8,29.9, 30.1, 35.8, 37.0,
39.2,40.6 IS 1 A-HIJERR & 22. 8, HAZREIREL
BT . C NMR (150 MHz ,CDCL: )& :173. 3
(C-1),37.0(C-2),25.9(C-3),27.6 (C-4),28. 1 (C-
5),29.4(C-6),29.5(C-7),29.6(C-8),29.7(C-9),
29.8(C-10),29.9(C-11),30.1(C-12),29. 3(C-13),
22.8(C-14),40.6 (C-1"),39.2 (C-2"),139.09 (C-
3'),126.6(C-4"),128.8(C-5"),128.9(C-6"), it
55 SCHRAGE BT R LAY 6 B LR T L)%
€M N-(2-phenylethyl tetradecanamide ,

WEY 7 JCEMRY o T b E
LHWLER, ESIMS BoRHESr TB T m/z
330.28 [M+H ] , T e 16 & W AR XS 431 ot
4329, 454" C NMR Fl DEPT % 7] LA 2 1% 4k
EYH TR Coo His NO AT R 6,

7E'H NMR i m X BoR 1 AHRES,
137 X S S AU ) B UROR R i 1155 D 2544
FEA BRI EREA, " C NMR Al DEPT %

WIRFHAELE 22 (5 TRAAJE R 1A
Wk & 173. 251 DO/ EZRK & 139. 155 DI
WHER S S & 126.64,127.77,128.78,128. 91,
128. 92 Fl1 2 A BB IR H B {55 & 129. 9,130, 15
14 A LR & 22.8,25.9,27.3,27.4,29. 1,
29.3,29.4,29.4,29.9,29.9,31.9,35. 8,37.0,40. 6
PIKe 1A 3R & 14. 3, HOR e LR BcE 13 )8
T.°C NMR (150 MHz,CDCls )& ;173.2 (C-1),
35.8(C-2),25.8(C-3),27. 3(C-4),29. 2(C-5),27. 3
(C-6),130.1(C-7),129.9 (C-8),27.4 (C-9),29.9
(C-10),29.4(C-11),31. 9(C-12),22. 8(C-13),14. 2
(C-14),40.6 (C-1"),37.0 (C-2"),139.1 (C-3"),
128.9(C-4"),128.7(C-5"),126. 6 (C-6"), it 53
kAR BB IR LA 7 RIS R TT LIS SE N
N-(Z2-phenylethyl )-(9 Z)-tetradecanamide,

&Y 8 IRFH MR, ESIMS BoREN T 5
Tl m/z, 243.08 [M+H] .265.08 [M+Na] .
507.08 [2M-+Na 1", WA E 645 90 A X 0 1 5
ol 242, 454" C NMR FI DEPT %1 LA &E 1%
A5 T8 Cie Hio No Oz 3B A HTE N
10,

7 H NMR S @35 IX A 2 A~ iy 6
FAET 8 2.27(s),2.33(s) KX 7R 2 A BEHE
HIFT(ES Su 14. 18 (brs).13. 95 (brs ) 2 N5 TF
Wi F {55 on 8.06(s).7.88(s). " C NMR #l
DEPT i /s FHFEfE 12 Mds5 AT LUE)E
2 AR ES & 131.4.127.5 2 AHEEE &
20.8.20.2 LI K 8 MR E S & 162.4,152.2,
150. 6,148.1,143.4,140. 2,139.5,130. 1, HAZ%
HIREEITJE R . H NMR (600 M Hz , pyridine-
ds )d :14. 18 (1H ,brs ,NH-1),13. 95 (1 H ,brs ,NH-
3),8.06(1H ,s,H-6).7.88(1H,s,H-9).2. 33(3H,
s,8CHs ), 2.27 (3H, s, 7-CHs ), ” C NMR
(150 M Hz ,pyridine-ds ) & :152.2 (C-2),162. 4 (C-
4),150. 6 (C-4a),143.4 (C-5a),131.4(C-6),139.5
(C-7),140.2 (C-8),127.5 (C-9),130.1 (C9a),
148.1(C-10a),20. 2 (7-CHs ),20. 8 (8-CHs ), LI I
Bt S50 SCk [21 Gl 54700 b Rk B NMR
B 52 Hik5% 7,8 dimethyl-isoalloxazine —
B mEEY 8 KA A 7, 8dimethyl-

isoalloxazine,
3 4iE

AR SCHRE TP VAR % B B A S A T
swinhoei BN WT 58 TAE L0 B45 21 8 1k



2018 4E 1 H 25 H%E 36 #5513y

60 Journal of Pharmaceutical Practice ,Vol .36, No .1, January 25,2018

S A1 7 HE WM Theonella JEIEFAR 71 ES
3 k20 W TR I AR £
FEPE,

AR AR AR AR R R A
FEIRBE S Je kL R SR A AR B B e M e T -
REAS 7 A R A MR A= W T M Iz W IR g AR
P X B G P W e BT 25 W e A W )
HEORW, LBV 4.5 A7 iE NIMIW Sinularia
sp- HATESAREN Y SRR RS AR Tt
WG W) BEACRAE A R P AT T ™S 10 i b
P2 W7 X BEAb 5 W 1 A ) U PT BB A AR
KRG T A IRE MR R AL T Hh & s A
HeHh

[ [CAE T 1458 ( Theonella swinhoei ) I IR 24
P UITEE AR IR IR P 2= 98 h o5 A E Y
AL H A B Y BAT BRI A YT 240k
— HASERIR YA E G A R I O HLE AR
KBTI T2 A F R ERF RN KT, A
TS A IELR R IR =) 1) e SN TR [l VG Vg A B U i)
A A PR T —E B B A AR

(5% 3]

(1] ZWPpm] sk EOF . M PEDUI R I P R N R 2L & 1 fh 2
ISR FEE BT ] KRR IS T &, 1992,4(3) - 48-72.

[2] Sinisi A, Calcinai B, Cerrano C, et al. New tridecapeptides
of the theonellapeptolide family from the Indonesian sponge
Theonella swinhoei [ J ]. Beilstein ] Org Chem, 2013, 9.
1643-1651 .

[3] Gong J. Sun P, Jiang N, et al. New steroids with a rear-
ranged skeleton as (h)P300 inhibitors from the sponge The-
onella swinhoei[J]. Org Lett, 2014, 16(8); 2224-2227 .

[4] Gerwick WH, Moore BS. Lessons from the past and charting
the future of marine natural products drug discovery and
chemical biology[J]. Chem Biol , 2012, 19(1); 85-98.

[5] Keren R, Lavy A, Mayzel B, et al. Culturable associated-
bacteria of the sponge Theonella swinhoei show tolerance to
high arsenic concentrations [ J ]. Front Microbiol, 2015, 6.
154-163 .

[6] Keren R, Mayzel B, Lavy A . Sponge-associated bacteria
mineralize arsenic and barium on intracellular vesicles [J ].
Nat Commun , 2017, 8. 14393-14405 .

[7] Wilson MC, Mori T, Ruckert C, et al. An environmental
bacterial taxon with a large and distinct metabolic repertoire
[J]. Nature, 2014, 506 (7486 ) ; 58-62.

[8] Jin L, Liu F, Sun W, et al . Pezizomycotina dominates the

o]

[10]

[11]

[1z]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

fungal communities of South China sea sponges Theonella
swinhoei and Xestospongia testudinaria[J]. FEMS Microbiol
Ecol, 2014, 90(3): 935-945..
TRLLZE . =R PGB A AL R AE YRS ERF R (D ], L
B HBERA:, 2009
Zhang HJ, Yi YH, Lin HW . Oxygenated 4-methylidene ste-
rols from the south China sea sponge Theonella swinhoei[]].
Helv Chim Acta, 2010, 93(6); 1120-1126 .
Zipser B, Bradford JJ, Hollingsworth RI. Cholesterol and its
derivatives , are the principal steroids isolated from the leech
species Hirudo medicinalis [J ]. Comp Biochem Physiol C
Pharmacol Toxicol Endocrinol, 1998, 120(2) . 269-282.
Musumeci D, Sica D. CH (3)ReO (3 )-catalyzed oxidation of
cholesta-5 , 7-dien-3beta-yl acetate with the urea-hydrogen
peroxide adduct under various conditions . Synthesis of the
natural epoxy sterol 9alpha.llalpha-epoxy-5alpha-cholest-7-
en-3beta ,5 ,6beta-triol[J]. Steroids , 2002, 67(7) . 661-668 .
AR, REME, R R WA RS R ARSI B R
B s )], hE P 2%, 2011, 36(16); 2207-2210.
Kwon HC, Zee SD. Cho SY, et al. Cytotoxic ergosterols
from Paecilomyces sp. J300[J]. Arch Pharm Res. 2002, 25
(6):851-855.
Agzamova MA , Isaev MI. Triterpene glycosides of Astraga-
lus and their genins . LVI. cyclopycnanthoside- a new cycloar-
tane glycoside[J]. Chem of Nat Compd, 1998, 34(2). 155-
159.
Yang B, Zhou X, Huang H. et al. New cembrane diterpe-
noids from a Hainan soft coral Sinularia Sp[]] . Mar Drugs,
2012, 10(9). 2023-2032 .
Rodr guez AD , Mart nez N . Marine antitumor agents ; 14-de-
oxycrassin and pseudoplexaurol , new cembranoid diterpenes
from the Caribbean gorgonian Pseudoplexaura porosal]].
Experientia, 49(2) . 179-181 .
Shih HJ , Tseng YJ, Huang CY , et al . Cytotoxic and anti-in-
flammatory diterpenoids from the Dongsha Atoll soft coral
Sinularia flexibilis [J ]. Tetrahedron, 2012, 68 (1). 244~
249 .
Boeroeczky K, Laatsch H, Wagnerdoebler I, et al. Cluster
analysis as selection and dereplication tool for the identifica-
tion of new natural compounds from large sample sets [J].
Chem Biodivers , 2006, 3(6): 622-634 .
Hill AJ, Hall GE. Some sulfanilamide derivatives of the iso-
quinoline series [J1.J Am Chem Soc, 1952, 74(3) . 666-668 .
W g 35, T5K 5 TR MRS RS Y Theon-
ella swinhoei WAL 2= A WF5E [J]. RARF=W R 5T % .
2014, (2). 209-211.

(KB H# ] 2017-04-06

[(AxmE\E] WOCE

(fEEIHH#] 2017-09-12



