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Chemical constituents from Spongia sp .. a marine sponge in Xisha Islands
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[Abstract | Objective To investigate the chemical constituents in the marine sponge , Spongia sp ., collected from the
Xisha Islands .Methods The pure chemical components from the petroleum ether extract of Spongia sp .were obtained by re-
peated column chromatography on silica gel ,0DS ,Sephadex L.LH-20 and semi-preparative HPLC .Their structures were deter-
mined by spectroscopic analysis and comparison with the reported data .The antifungal activity of those compounds was evalua -
ted by dilution method .Results 9 compounds were isolated and identified ,including smenodiol (1) ,smenospongorine(2),5-epi
smenospongorine (3) ,dictyoceratin C (4) ,epismenospongidine (5) ,dictyoceratin A (6 ) ,stigmasta4,6,8 (14),22-tetraen-3-one
(7) ,3-0x0-4 ,6 ,8 (14 )-triunsaturated steroids (8) ,ergosta-4 ,6 ,8(14) ,22-tetraen-3-one (9 ) .Conclusion Compounds 1™~ 9 were
isolated from the sponge of genus spongia for the first time .Compound 2,3.5 and 9 exhibited antifungal activities against Can-
dida albicans , Trichop hyton mentagrophytes and Trichophyton rubrum with the MIC values of 12.5725 pg/ml.
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1.1 FHEMELKA  Bruker AVANCE-600 #
WEAEHRAL Gt Bruker A 7)) ; BT (GEE Waters
5 H) ) Waters =1 80 A €655 4% (Waters 1525/
1998 ) ; Jilt %% 7% % {X (EYELA-1000 %) ; Sephadex
LH-20 (Amersham pharmacia Biotech /A F]); 24T
fEfE (2007300 H B VLA EIRIT LA FRAFD 5
ODS BB (HAS YMC AR ; (A3 9 H i, SN 5+
W EE, IE & %€ (Cinc High Purity Solvents Co .
Lid ) s HABAT HLR 24 Dy o3 Ml O [ B 2G5 46 1] 1
Ak 2 X 71 2 /) 5 AR IR (Cambridge Isotope
Laboratories ,Inc .) ;2 A58 126 AABUMEOBL R
T HEE ORI

1.2 HeukRAKEE UM T 2013 4F 6 JIk
H P E R VYRR b RSB T2
IR E N Spongia sp . SRATERLT - 1EACHE
R B A R B2 AR 25 R e b

1.3 HEHRERSy HAhL ETIES (Spongia

sp OFERH (FHE 500 ¢ HUAEERE 50 F Jo- P
A s DEAHRIS W Q2 L/AR.60 min) A IFHEH
WER ISR BRE 86 ¢ HERBRET
1L 906 fry FR RS /K U Y e FH A o Tk S5 A FLAR B 3
WA L/AR) JEE R4S 2 A 2R 66 ¢ A
TR 258 P AR R s R A €23 0 285, A i k-
LR CTRHAT 7 ABREEBEE (100 2 1,50 £ 1,30 = 1,
15:1,5: 1,3+ 1,1 1),/8%8] A~G 10 1447,
E #43 (650 mg) £ W & ODS A 3% (it 3 41 .
5090 ~ 10020 FHEE-ZKOBEEE VRS 5 h 58] 8 M4l
4y 0K E1~ES, E5 LREACHE RS (LIAmEE « 7§
=30+ 175+ 1 R sh OB 2] 3 SRR
4y A0 ESA ~E5C, E5B (130 mg) %2 il 4 %l
HPLC[xBridge Prep Cis (10 mm X250 mm ,5 ptm) |
afifl sy s i3 2bA Y 1(70% ZM5-7K o i =54 min,
2mg) LB 20600 LHEK (0.1% HER), m =
53 min,9 mg |, L& 3[62% Z 7K (0.1% H
%), m=>57 min,3.5 mg |,F 4453 (1. 2 g)% Sepha-
dex LH-20 BERCHE (A3 e ODS A | i AT
o, 3% F1 2 i £ & HPLC [ xBridge Prep Phenyl
(10 mm X250 mm,5 pm) 4tk B SR EY) 4
[60% ZJiE-7K (0. 1% HER) e =25 min,2 mg ], 1k
AY) 5160% ZME-7K (0.1% HWER), &« = 31 min,
10. 8 mg | fLAW 6[65%0 ZAE-7K (0. 1% HIFR )yt =
45 min,1 mg LAY 7700 LIE-7K (0. 196 HR)
®="65 min.3 mg | LAWY 8[680 LMK (0. 1% H
i) ,ix =50 min ,4. 8 mg]%ﬂ’pﬁé% 9[68% Z,MiE-7K
(0. 1% HER) ,te=>54 min,3.3 mg ],
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A 1 IR E AR ;ESI-MS m/z 373 [M+
HT #7545 F &N 372,454 HNMR K" C-
NMR #5738 Cos Ha2 00 ATEANHIE N 8
"H-NMR (600 M Hz ,CDCLO7E{EIH X B 2 4>
FEFETES & 7.38 CH,s) JEEBH X B 1
AFEILTFES Sn 3.85(3H s ) ,— X 7 HY BL
FE% 60 2.93(1H ,d, J=18.1 Hz ,H-15a)F1 2. 82
(1H ,d,J=18.1 Hz ,H-15b) A} 4 AW R 115
2 50 1.25(3H ,8) 8 1. 19(3H ,8), 81 0. 90 (3H ,s)
H1 81 0.80(3H ,s), “C-NMR(150 M Hz ,CDCls )%
4 DEPT i8Rl 23 DMk(E5 .1 D IRIEER(E
(&167.4),4 DA FFAE 5 (& 145.9, 144. 9,
122.2,122.0),2 D HF R HRGS (& 122.7,
112. 9) I MEAERE T (& 78.2).2 M EKRES
(&38.5.33.4),2 AUk H ILRRAE 5 (&:55.3.49.7),
6 ANF H LRS- (& 41.9.,40.5.40.1,22.3.18. 5,
18.3),1 AHEILRIE S (& 52. 0) 4 ANH L5 5
(& 33.8,27.7.22.0,14. 3), HEm ISR
WF . H-NMR (600 M Hz,CDCl: )du ;7. 38 (2H ,s,
H-17 ,H-19),5. 54 (1H ,brs ,20-OH ),3. 85 (3H , s,
H:-23),2.93(1H ,d, J=18.1,H-15a),2.82 (1H,
d.J=18.1 Hz,H-15b),2.21 (1H ,m ,H-7a),1. 82
(1H,m,H-3a),1.66 (3H,m, H-9, H-6a, H-2a),
1.54(1H ,m ,H-1a),1.43 (3H ,m ,H-7b, H-2b , H-
1b),1.42(1H ,m ,H-6b),1.25(3H ,s ,H:-13),1. 19
(3H,s,Hs-14),1.15(1H ,m , H-3b),0.92 (1H ,d ,
J=2.9 Hz,H-5),0.90 (3H ,s,Hs-11),0. 80 (3H ,
s,H:-12);" C-NMR (150 MHz,CDCl: ) & .167.4
(C-22),145.9(C-21),144.9(C-20),122.7 (C-17),
122.2(C-16),122.0(C-18),112.9(C-19),78. 2 (C-
8),55.3(C-5),52.0(C-23),49. 7(C-9),41.9(C-7),
40.5(C-3),40.1(C-1),38.5(C-10),33.8(C-12),
33.4(C4),27.7(C-13),22.3(C-15),22.0(C-11),
18.5(C-6),18.3(C-2),14.3(C-14), £XF I, LA I
B8 5 SR (17 s i 5l — 208 ik Gk
smenodiol,

L&Y 2 LA KA ESIEMS m/z 398 [M-
H] JRa Tl 399 48R IZ LA W 45 46 vl AE
SH1IADRET A5G H-NMR K" C-NMR #iE 7
TN Cos Ha NOs JTHHEAMAE K 8, 'H-NMR
(600 M Hz ,CDCLHOTEARIAIX Bt 1 A6 T
55 o0 6.51 (1H ,s),1 N T15 5 o 5.36
(1H ,s) .2 R i BT F-15 5 0u 4. 44 (1H ,s)FI

S 4. 43(1H ,s), FE = X R H—XF W H 357
=250 2.48(1H .d, J=18.1 ,H-15a)H1 2. 40 (1H ,
d,J=18.1 Hz ,H-15b),5 MH T F(E5 du 1. 04
(3H,s), 61 0.99 (6H,d, J=6.5 Hz,Hs-24, Hs-
25).810.97 (3H .d, J=6.5 Hz)Fl1 810.83(3H ,s),
"C-NMR (150 MHz,CDCl: %54 DEPT %4t iR
25 AERAE S, 2 A Y0 A IR Bk Bk 1R T (&
183.0,178. 2) 4 MR Zm(E 5 (& 160. 6,157. 3,
150. 6,113. 6,1 PRy MR 5 (& 102. 6 ) ,1 4>
IR S5 (8 91.7),2 DERIS S (& 43.0,
40.5),3 MR HEMR(E S (& 50.0,38.0,27.8),7
AN H LR (55 (& 50.5,36.8,33.2.32.6,28. 8,
28.1.23.3).,5 LR A5 5 (& 20.7,20.4,20. 4,
18.0.17. 4), A5G 05 il LA R AN FIEE HED i
AW AR G AR I IR 1 )8
WF ' H-NMR (600 M Hz ,CDCls )& ;5. 36 (1H ,s,
H-19),4.44 (1H ,s,H-11a),4.43(1H,s,H-11b),
2.98(2H ,t, J=6.5 Hz,H:-22),2.48 (1H ,d, J=
13.9 Hz,H-15a),2.40(2H ,d, J=13.9 Hz ,H-15b,
H-32),2.32(1H ,m.H-1a),2.07 (1H ,m, H-3b ),
1.97 (1H,m, H-1b),1.96 (1H,m, H-23), 1. 95
(dH,m,H-72),1.52(1H ,m ,H-6a),1.51 (1H ,m,
H-2a),1.44 (2H ,m ,H-2b ,H-6b),1. 40 1H ,m ,H-
7b),1.20(1H ym ,H-8),1. 15 (1H y,m ,H-10),1. 04
(3H,s,H:-12),0.99 (6H ,d, J=6.5 Hz,Hs-24,
H:-25),0.97 (3H,d, J= 6.5 Hz, Hs-13),0. 83
(3H,s,Hs-14);"” C-NMR (150 MHz,CDCL: ) & .
183.0(C-18),178.2(C-21),160. 6 (C-4),157. 3 (C-
17),150. 6 (C-20),113. 6 (C-16),102. 6 (C-11),91. 7
(C-19),50.5(C-22),50.0(C-10),43.0(C-9),40. 5
(C-5),38.0(C-8),36.8(C-3),33.2(C6),32.6 (C-
15),28.8(C-1),28.1(C-7),27.8(C-23),23.3(C-
2),20.7 (C-12),20.4 (C-24,C-25),18.0 (C-13),
17.4(C-14), 2%t L 8E 5 Sk [18 HiRiE iy
i —3 B 2B W smenospongorine,
&Y 3. 40 (08 K ;ESI-MS m/z 398 [M-
H] AR5rTFaoh 399 4R ik & W& ] fg
HEHIAARTF 454 H-NMR K" C-NMR &5
FH Cos Har NOs (TR AMAE K 8, Kizfb &
YRy H-NMR."” C-NMR # DEPT ¥ 51L& 2 it
FIxF e & B AR—0, I ez Ak S 52
MR X BT TiZ &Y CH:-12 ik
iRl &33. 1. e Homtb &9 2 76 C-5 i b2
o SR HARE IR SRR W ) H-NMR
(600 MHz,CDCL )& :5.38 (1H ,s, H-19),4.70
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(1H.s,H-11a),4.68 (1H,s,H-11b),2.99 (2H ,t,
J=6.5 Hz,H:-22),2.54 (1H ,d, J=13.9 Hz,H-
15a),2.44(2H ,d, J=13.9 Hz,H-15b,H-3a),2. 13
(2H ,m,H-1la,H-3b),1.98 (2H ,m , H-6a, H-23),
1.85(1H,m, H-1b),1.81 (1H, m, H-7a), 1. 77
(1H ,m,H-2a),1.66 (1H ,m ,H-2b),1.49(1H ,m ,
H-7b),1.21 (1H,m,H-8),1.12 (1H,m, H-6b),
1.10(1H, m, H-10),1.06 (3H,s, Hs-12), 1.00
(6H,d, J=6.7 Hz,Hs-24,H:-25),0.93 (3H ,d,
J=6.2 Hz,Hs-13),0. 87 (3H ,s ,H:-14) ;" C-NMR
(150 M Hz,CDCl: )& :183.0(C-18),178.3(C-21),
157.3(C-17),153.7 (C-4),150. 6 (C-20),113. 8 (C-
16),105.8 (C-11),91.7 (C-19),50.5 (C-22),48. 4
(C-10),44.5(C-9),39. 6 (C-5),39. 4(C-8),38. 0 (C-
6),33.1(C-12),32.9(C-3),32.1(C-15),28.1(C-
7),28.0(C-7),27.8(C-23),25.1(C-2),22.6(C-1),
20.4(C-24,C-25),18.0(C-13),17. 4 (C-14), 2%
Lt DA 5 SOk (19 RS 85— 35 A x4k
EWIR 5-epi-smenospongorine,

AW 4 ARG ESEMS m/z 357 [M
+HT JERAFiE R 356,454 HNMR K&V C-
NMR #i5E 5 TN Cos He Os L EANEHE R 8,
"H-NMR (600 M Hz ,CDCL: O7EAR X B i 3 4>
FFE R TFAEE 8u7. 76 2H ym ,H-19 ,H-21 )1 6. 74
(1H ,d, J=8.0 Hz,H-18),2 AR W# R T15 5
S 4. 41 (1H ,s)F1 &u 4. 37 (1H ,s) 1 PMHE LT T
55 On 3.87(3H .s), TEMZIX IR Hi— X7 H 5L
FFES 60 2.67(1H ,d, J=14.4 ,H-15a)F 2. 63
(1H .d,J=14.4 Hz,H-15b).,3 MHIEFTF(ES o
1.07(3H ,s).8u 1. 03(3H ,d » J=6.3 Hz,H:-13)Fl
310.88(3H,s), "C-NMR (150 MHz,CDCL %54
DEPT i3t iR th 23 AN f5 5 . 1 D5 5
(& 167.2) 1 MEREFEWRIES (& 160.1),3 M5
FREE (& 159.0,125.2.122. 1) ,3 I AR 3L
WefE"5 (8:135.1,129. 4 ,115. 5) ,1 AN IRFP A v XUt
efE% (& 103.0),2 DMREKIFS (&42.3,40.3),2
AR LRSS (& 48. 2,36.5) ,6 4~ H LA (55
(& 37.2.36.7.33.1,28.0.27.8.23.4),1 AN HI 4
WfES (& 52.0),3 AN ILRIE S (& 20.7.17. 8,
17.7), Z5GE0E WIS LA A EEHENZIL A9
JEE IR S A A W AL IR T m A
"H-NMR (600 M Hz ,CDCl: )& 7. 76 (2H ,m ,H-19 ,
H-21),6.74(1H ,d, J=8.0 Hz,H-18),4.41 (1H,
s,H-11a),4.37 (1H,s,H-11b),3.87 (3H ,s, Hs-
23).2.67(1H.d, J=14.4 Hz.H-15a).2.63 (1H,

d,J=14.4 Hz,H-15b),2.34 (1H ,m ,H-3a),2. 09
(2H ,m,H-1a,H3b),1.92 (1H,m,H2a),1.58
(1H .m .H-1b),1.47 (1H ,m ,H-6a),1.41 (3H .m ,
H-2a,H:-7),1.29 (1H ,m ,H-6b),1. 20 (1H ,m ,H-
8),1.07 (3H,s,Hs-12),1.03 (3H ,d, J=6.3 Hz,
H:-13),0.96 (1H,d, J=12.1 Hz, H-10),0.88
(3H,s,Hs-14);"” C-NMR (150 MHz,CDCL )& .
167.2(C-22),160.1(C-4),159.0(C-17),135. 1 (C-
21),129.4 (C-19),125.2 (C-16),122.1 (C-20),
115.5(C-18),103.0 (C-11),52.0 (C-23),48. 2 (C-
10),42.2(C-9),40. 3 (C-5),37.2(C-15),36.7 (C-
6),36.5(C-8),33.1(C-3),28.0(C-2),27.8(C-7),
23.4(C-1),20.7(C-12),17.8(C-14),17.7(C-13),
Z2XF e DA il S Sk (20 s O EdE — 20 E
ZACE YN dictyoceratin C,

EY) 5 LA AK s ESIFMS m/z 448 [M+
H AR THE 447 3RRZAA W45t vh ] fE
S LARET 454 H-NMR )27 C-NMR #5843
FH N Coo Hr NOs iHE AW AIE 12, H-NMR
(600 M Hz ,CDCLOTEMRH X WoR i 5 435 75 i+
=8 7.33(2H ,t, J=7.5 Hz,H-26,H-28),7.27
(1H.t,J=7.5 Hz ,H27)f 7.19 (2H ,d, J=17.5
Hz ,H-25,H-29) 48 /8 A — D BRI TE 1K
Xk st 1 MHE A 5% & 6.48(1H ,
$), 1 MR TES o 5.42 (1H ,s) .2 NIRAMEK
PR 5B Sud. 70 (LH s )R 8ud. 67 (1H ,s),
e IX R H—XF W LT 755 on 2.53(1H,
d, J=13.9 Hz,H-15a) 1 2.42 (1H,d, J=13.9
Hz ,H-15b),3 M ELE P55 0 1. 06 (3H ,s). o
0.91(3H.d.J=6.2 Hz,Hs-13)F1 81 0. 86 (3H ,s),
" C-NMR (150 M Hz ,CDCls ) 454 DEPT i3k g 75
29 RS .2 A L YE Y R R L ik 1E T (&
182.9.,178.5) 4 DA HRIAF 5 (& 157.1,153. 7,
150. 2,114. 0) ,1 AR 5 (& 105. 8 ) ,1 4~
IR S5 (& 92.0),5 DN IFFH IR H IS5
(& 129.1.129.1.128.7.128.7 127. 2) 1 AN HE
WSS (8137, 6) .2 NS5 (& 44.6.39.6),2
AU RS 5 (& 48.4.39. 4),8 F I 2k {5 5
(& 44.2,38.0, 34.4, 32.9, 32.1, 28.0, 25.1,
22.7) 3 M EERRE 5 (8:33.3,18.8,18.5), 4i&
ST RS A SN RN B2 A A 1 SR A 2 TR
AL EY) HERARERITE IR ¢ H-NMR (600
MHz,CDCL )84 7. 33(2H .t , J=7.5 Hz ,H-26 ,H-
28),7.27(1H ,t. J=7.5 Hz,H-27),7.19 (2H .d,
J=7.5 Hz ,H-25,H-29),5.42(1H ,s ,H-19) ,4. 70
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(1H,s,H-11a),4.67(1H ,s ,H-11b),3. 44 (2H ,m ,
H2-22),2.95(2H ,t,J=7.2 Hz,H:-23),2.53 (1H,
d,J=13.9 Hz,H-15a),2.42(1H .d, J=13.9 Hz,
H-15b),2.13(1H ,m ,H-3a),2. 01 (1H ,d, J=14.0
Hz,H-3b),1.80 (2H ,m, H-1a, H-2a),1.50 (2H ,
m,H-1b,H-6a),1.20 (4H ,m,H-6b,H:-7,H-8),
.11 (1H,m, H2b),1.06 (3H,s, Hs-12),0.97
(1H ,m ,H-10),0.91 (3H .d., J=6.2 Hz,H:-13),
0.86(3H ,s,Hs-14);" C-NMR (150 M Hz ,CDCl: )
& :182.9(C-21),178.5(C-18),157. 1 (C-17),153. 7
(C-4),150.2(C-20),137. 6 (C-24),129. 1 (C-26 ,C-
28),128.7 (C-25,C-29),127.2(C-27),114.0 (C-
16),105.8 (C-11),92.0(C-19),48.4 (C-10),44. 6
(C-9),44. 2(C-22),39. 6 (C-5),39. 4(C-8),38. 0(C-
6),34.4(C-23),33.3( C-12),32.9(C-3),32. 1 (C-
15),28.0(C-7),25.1(C2),22.7(C-1),18.8(C-
13),18.5(C-14), £%F kb, A 808 5 ik [21 1k
TR — 300 2 126 A epi-smenospongi-
dine,

&Y 6. 2T (0 K s ESI-MS m/z 373 [M+
H] R F8R 372,44 HNMR K& C-
NMR #E TR N Cos He O0 JHEANEAE R 8,
"H-NMR (600 M Hz,CDCL: O7EAR X B i 2 4>
FEET(ES 8 7.40 (2H s, H-19,H-21).,2 I~ 3F
AN AU B 55 ou 4.41 (1H ,s) 1 & 4. 37
(1H,s) 1 MHEIEF (5 8:3.85(3H .s) ;353
X 7R — X B {55 on 2. 68 (1H .d, J=
14.4 Hz, H-15a)f1 2.65 (1H ,d, J=14.4 Hz,H-
15b),3 AH E T F15 5 0 1. 06 (3H ,s), du 1. 03
(3H ,d, J=6.4 Hz,H:-13)H1 8:0. 88 (3H ,s), " C-
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ARAE T 1 AL 5 (& 167.2) .1 MakeZE
A5 5 (& 160.2),4 PIFHFFWAE 5 (& 148.6,
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T (8:48.1,36.5),6 A B BE Ak 5 45 (& 37. 2,
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SEA S R LA RRD BE I Ak A R
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