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Abstract : A series of column chromatography methods including solvent extraction, Sephadex LH-20 column chromatography,
silica column chromatography and HPLC methods were used to isolate and refine compounds from sponge Phyllospongia sp.
from the South China Sea. The structures were identified by spectroscopic analysis and comparison with the literature. From
the petroleum ether and dichloromethane soluble extract of Phyllospongia sp. ,eight steroids were isolated for the first time
and their structures were determined as cholesta-5,7-dien-38-o0l (1) ,ergosta-5,7,24(28) -trien-33-ol (2) , ergosta-5,7-dien-
3B-0l (3),(24E) -stigmasta-5,7,24(28) -trien-38-ol (4) ,stigmasta-5,7-dien-38-0l (5),5a,6a-epoxystigmasta-7,22-dien-
3B-ol (6) ,5a,6a-epoxycholest-7,22-dien-38-ol (7) ,5a,6a-epoxycholest-7-en-38-ol (8). The cytotoxic activity of all com-
pounds against MCF-7 human breast cancer cells, HT-29 human colon cancer cells and HEP-2 human laryngeal cancer cells
were tested. Compounds 1,2 and 7 showed significant cytotoxic activity against MCF-7 human breast cancer cells with 1Cg,
values of 8.8,10.3,and 3.9 pwmol/L respectively.
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T HAT ORI, N AR R TR AR gy, 1951
MM IELS Phyllospongia sp. F 5 B3k T spon-
gothymidine F spongouridine Z5#% 1 5b&9; J5 3k
(R 2 24 BT AR R R 8 245 BT 7 2 spon-
gothymidine 4 B > L WG H 5T rh 3k
[¥) laulimalide \peloruside A ,salicylihalimide A |variol-
ins \dictyodendrins & Y8 SR 30 i 88 24 3F I PR 1 AF

2]

It o

A SRR GE X G AR I W2 Phyllospongia sp. J&
FH 434K ( Demospongiae ) , (X £ 7545 H ( Dictyocer-
atida) , ff) 5 1 45 B ( Spongiidae ) 48" . H §ij, [
WAME AR Z2 U8 X Z A I 40 i AT T R AN R
I, o B AR BIVE 2 S5 AR i AR A ) A
FE AR MRS RS | TR mESS H R IR 2R AN
HHZEBERE IS S AL A o Herb S IR 1 Y 3 B
TLHE scalarane B9 1) A5 2 il A S AR KL G W)
REH BHAYEHEI TR ARER D, T B
B Phyllospongia sp. v BAT A Wi P A o3, AR 552
Wi Gis AR EAL IS FDGISEOR , X B iy
AR S TR B A B A B AT T RESE, OF
HATHMEEETE PR TR , & T Phyllospongia sp. 1y
1853, o e S AR W MR A T K 5 R R B
T AR
1 #R5FZ®

Q-Tof micro YAO019 7Y & Jii Bk F{X . Bruker AV-
600 AL BEILIRANL  Waters 1525/2996 & 350 AR €, 13%
X (ZEE Waters 23 7)) ; EYELAN-2000 7 jiig % 2% %
{¥ ;Sephadex LH-20 ¥Eg 4+ ( 2€ [ Pharmacia 2\ &) ) ;
JENTHEIR (200 ~300 H) \TLC =80 2 J2 Ml (4
EVLARERTT AR A E) s L 2 EE L (6
74l 3¢ [ Promptar 230 7] ) 5 5 W ke e . A il
fik . TR g R (oA 2l Al A | 5
AR (S TR A BR A 7] ) 5 2 6450
10% BRRR Fr =2 R -

MCF-7 ( \NFLIR 40 f ik ) (HT-29 (45 9 20
FRIAHAIRE ) \Hep-2 ( A MiS b 52 40 ML ik ) (b ¥ 223
FAEAISLL) HF 90 CO, B FeAf (116 ) TH b
{X#%) ; Nikon Eclipse 8] & 1 i 5%, LDZM i 2 7
ZRVRK T ( i YT A B ) ; Spark Z2 T RE
ARG (it Tecan A #]) 5 B0 (LD 5
SRR RN AT ) 5 IR 4 LG \DMEM (=il 5% 77 4k
([ Hyclone A W)) ; F 858 R IR G W . PBS \MTT,
JERTAEE (b7t b B A= R A FRA ) o

MRIRE4E Phyllospongia sp. ( XS-2019. 12) ££ 5
T2019 4 12 H R [ v [ Rl PG Tk % B BT, b
JRAPRE b1 530 RIS AR A SN E#H Z—
SREL ZE A 4 5E N Phyllospongia J& iff 43 ( Phyllo-
spongia foliascens) , hpA~ (XS-2019. 12) f£iL T 1 i
[(E3E Ny TR s
1.1 RRESEH

R Ve YRR PR -18E 45 ( Phyllospongia sp. , TH 2.0
kg) UIRESE IS BRGE 75 1 h SRk 3 ks Bk i —
AMbE: PEE(L 1) IRSVAEA 1.5 h $21, 353
Wo A IFHEIBOR, D80T 4 75 2 SR 32.0 g KH
TREIHCT 90 % 1) BB W, T A il gk A B 3
UK, WA 2 BOR AT B A T BRI (12.5 g) 5 #0m
IKCH TR A2k VAR 17 P Ptk R B 28 65 %0, T s WP e 4
B3 R, W 4 7 O A 31 — 5 H e 3R 467 3= (6.3
g) o AR B AT R AT g, R
Hibe — B (1000 150 1) BREEVERG , A4 TLC B4
BRI E] 7 A5 Froa ~ Frogo X450
Fr. e JEAT IEARRERCAHE (435 , A1k — £ 2 £ 15 (100
D150 1) BREE VRN, MR TLC WA AL 4 15
F)5 A (Froel ~ Froe5), H Fr.e-3(13.7
mg) L4 95% H I — 7K (& 0.1% H 2,2 mL/min, UV
254 nm ) 28 E OB A GE VR, A B (1.5
mg,i;, = 35 min) 2(2.5 mg,t; = 38 min) #13(1.9
mg,t, = 47 min) , Fr.e-4(18.5 mg) Dl 90% H i —
K5 0.1% iR ,2 mL/min, UV 254 nm ) 2 573800
FEOGEVEN 25 4(2.4 mg, 1, = 32 min) I
5(2.7 mg,t, = 39 min) , K A LR ERA 12 i IR
IRFERERY DT L, 22 HPLC R & 5453 5 N2
(Fr.1 ~ Fr.5),HA Fr.3(20.4 mg) L1 75% HIEE -
K (2 mL/min, UV 254 nm) 86 80 35 BRI, 153
FLEY 6(2.3 mg,ty = 19 min) 7(1.3 mg,t; =
26 min) #18(2.5 mg,t; = 34 min) ,

1.2 HEEERHL

¥ MCF-7 (HT-29 F1 Hep-2 4fi il % F & 10% 37
NG A LG 1Y DMEM 5% 4 15 95 BL 85 5% ,37 C,5%
CO, FrFRAfbE 7 2 20 MU AT 5 3k 85% LA IR,
A ROIRAS R R4 T s2 e g o B MTT 3%
KAk & Pkt MCF-7 (HT-29 1 Hep-2 2 Jfd i) 417
YER B =Fh A0 M b AT 40 i HEUS Hefp T 96 LAk N
(TR 100 WL/ fL) , ORI vk B2 R oxt BEAL , 4K
JE AR e B 1 32 1825 1) 100 L/ fL, 51 Wk 5
B3 AL, = AHMASER T 0. 1% DMSO fy k%
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FAE LI BT IR ZE R FRAE TP R % 48 h
J5 P MITT G0 400 A AR 00 B 200 L 5 3 A
{3 B OB T S M A, AL ANA 10 pL
MTT, 85 4 P Ak 2e 8 552 4 h, 3k MTT, K5 16
DMSO H i > . FH B4R A/ 52 550 nm 4k Y
OD i, 18 1C5, , ik 2 64T 3 K.

HO

HO

2 ZWER
2.1 ZHETE

BRI Phyllospongia sp. AT T B Al — &4,
HBERE IR L B 7 B e T 8 IR RIL & W)
(1~8) (WK 1),

Bl {Lawl-~8KEMK

Fig. 1 Chemical structures of compounds 1-8

waEw1 HEBFE(MeOH) ;mp. 149 ~151.5
Cilall +6.5(c 0.1, MeOH) ; ESI-MS; m/z 385. 6
[M + H] "8 MxX o1k 384, 0130 C, Hy,
0."H NMR (600 MHz,CDCl;)8:3. 65(m, H-3) ,2.47
(brd,J = 12.0 Hz,H4a) ,2.29(t,J = 12.0 Hz,H-
4b),5.58(brd,J = 5.7 Hz,H-6),5.40(br d,J =
5.7 Hz,H-7),0.63 (s, H-18),0.96 (s, H-19),0.95
(d,J = 6.0 Hz,H-21),0.87(d,J = 6.6 Hz, H-
26),0.88(d,J = 6.6 Hz, H27);"” C NMR ( 150
MHz,CDCI,)8:38.4(C-1),32.0(C-2),70.5(C-3),
40.8(C4),139.8(C-5),119.6(C-6),116.3(C-7),
141.5(C-8) ,46.3(C9),37.0(C-10) ,21. 1(C-11) ,
39.2(C-12),42.9(C-13),54.5(C-14),23.0 (C-
15),28.1(C-16),55.9(C-17),11.8(C-18),16.3
(C-19),36.1(C-20),18.9(C21),36.1(C=22),
23.9(C-23),39.5(C-24),28.0(C-25),22.6(C-
26),22.8(C-27), L b¥cd 5 ckt™ HoE 8, %
EEY 1 K cholesta-5,7-dien-38-ol ,

wEW2 A A (MeOH) ; mp. 103 ~ 105
C;[al]r-9.8(c0.5,CHCL, ) ; ESI-MS: m/z 397. 6
(M + H] " #E X571 0 396, 70 120 CHy,
0.'H NMR (600 MHz,CDCl;)6:3.64(m,H-3) ,2.48
(brd,J = 12.0 Hz,H4a) ,2.29(t,J = 12.0 Hz,H-
4b),5.58(brd,J = 5.7 Hz,H-6),5.40(br d,J =
5.7 Hz,H-7),0.63 (s, H-18),0.95(s,H-19),0.95

(d,J = 6.0 Hz,H21),1.07(d,J = 6.6 Hz, H-
26),0.99(d,J = 6.6 Hz,H27),4.72(m, H-28)
4.66(m,H-28) ;" C NMR (150 MHz, CDCl,)§:38.4
(C-1),32.0(C-2),70.5(C-3),40.8(C4),139.8
(C5),119.6(C-6),116.3(C-7) ,141.5(C-8) ,46.3
(C9),37.0(C-10),21. 1(C-11),39.2(C-12) ,42.9
(C-13),54.5(C-14),23.0(C-15),28.1(C-16),
55.9(C-17),11.8 (C-18),16.3 (C-19),36.2 ( C-
20),18.8(C-21),34.6(C-22),31.1(C-23),156.9
(C24),33.8(C-25),22.0(C-26),21.9(C27),
106. 0( C-28) . LA _b%ds 5 Sck' ' i — 8, %5
EEW 2 H ergosta-5,7,24(28) -trien-38-ol ,
HEW3 HAKEK(MeOH) ; mp. 173 ~ 174
C;[a]®-78.3(c 0.06,CHCL, ) ; ESI-MS: m/z 399. 7
[M + H] " ;#EMx o+ 8k 398, 40 F =X Cos Hye
0,"H NMR (600 MHz,CDCL,)8:3. 64(m,H-3) ,2.48
(brd,J = 12.0 Hz,H-4a) ,2.29(t,J = 12.0 Hz,H-
4b),5.58(brd,J = 5.7 Hz,H-6),5.39(br d,J =
5.7 Hz,H-7),0.63 (s, H-18),0.96 (s, H-19),0.95
(d,J = 6.0 Hz,H21),0.86(d,J = 6.6 Hz, H-
26),0.79(d,J = 6.6 Hz,H-27),0.79(d,J = 6.6
Hz,H-27) ;" C NMR (150 MHz, CDCL, ) §:38.4 ( C-
1),32.0(C-2),70.5(C-3),40.8(C4),139.8(C-
5),119.6(C-6),116.3(C-7) ,141.5(C-8) ,46.2( C-
9),37.0(C-10),21. 1(C-11) ,39.2(C-12) ,42.9( C-
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13),54.5(C-14),23.0(C-15),28. 1 (C-16),55.7
(C-17),11.8(C-18),16.3(C-19),36.5(C=20),
19.0(C-21),33.6(C-22),30.6 (C-23),39.1(C-
24),31.5(C25),20.5(C-26),17.6(C-27),15. 4
(C28) o LA bt 5 ek 4l — 80, e b &5
3 iy ergosta-5,7-dien-38-ol ,

EW4 OB K (MeOH); mp. 135 C;
[a]P +4.9(c 0.1,MeOH) ; ESI-MS:m/z 411.3 [M
+ H 75 8 A X o0 5 o8 410, 40 130 Gy Hyg
0,'"H NMR (600 MHz,CDCl;)§:3.65(m,H-3) ,2. 48
(brd,J = 12.0 Hz,H4a) ,2.29(t,J = 12.0 Hz,H-
4b),5.58(brd,J = 5.7 Hz,H-6),5.40(br d,J =
5.7 Hz,H-7),0.64 (s, H-18) ,0.96 (s,H-19),1.02
(d,J = 6.0 Hz,H-21),1.00(d,J = 6.6 Hz, H-
26),0.99(d,J = 6.6 Hz,H27),5.20(m,H28),
1.58(d,J = 6.6 Hz,H29);” C NMR (150 MHz,
CDCL,)8:38.4(C-1),32.0(C-2),70.5(C-3),40.8
(C4),139.8(C-5),119.6 (C-6),116.3 (C-7),
141.5(C-8) ,46.2(C9),37.0(C-10) ,21. 1(C-11),
39.2(C-12),42.9(C-13),54.5(C-14),23. 1 (C-
15),28.1(C-16),55.7(C-17),11.8(C-18),16.3
(C-19),36.8(C-20),18.9(C-21),35.2(C-22),
25.8(C-23),146.9(C-24),34.8(C-25),22.2(C-
26),22.1(C27),115.6(C-28),13.2(C-29), VI I
Hod 5 ScHk ' R 2L B ER S 4 R (24E) -
stigmasta-5,7 ,24 (28 ) -trien-38-ol ,

HEWS B AK(MeOH) ;mp. 144.5 C;
[«]® +40(c 0.1, MeOH) ; ESI-MS: m/z 413.7 [ M
+ Na]*; & M X 43 F 1 o8 412, 43 F 30 Cp Hyg
0."H NMR (600 MHz,CDCl,;)8:3. 65(m,H-3) ,2.48
(brd,J = 12.0 Hz,H4a) ,2.29(t,J = 12.0 Hz,H-
4b),5.58(brd,J = 5.7 Hz,H-6),5.40(br d,J =
5.7 Hz,H-7),0.63 (s, H-18),0.96 (s, H-19),0.97
(d,J = 6.0 Hz,H-21),0.80(d,J = 6.6 Hz, H-
26),0.83(d,J = 6.6 Hz,H27),0.85(t,J = 6.6
Hz,H-28) ;" C NMR (150 MHz, CDCl,) §:38.4 ( C-
1),32.0(C-2),70.5(C-3),40.8(C4),139.8(C-
5),119.6(C-6) ,116.3(C-7),141.5(C-8) ,46.2(C-
9),37.0(C-10) ,21.1(C-11),39.2(C-12) ,42.9(C-
13),54.5(C-14),23.1(C-15),28.1(C-16),55.7
(C-17),11.8(C-18),16.3(C-19),36.8 (C-20),
18.9(C-21),35.2(C-22),25.8(C-23),146.9(C-
24),34.8(C-25),22.2(C-26),22.1(C-27),115.6

(C-28),13.2(C29), DA b%d 5 ek Rl —
B, K2 EY) S h stigmasta-5 ,7-dien-38-0l ,

wEW6 Ak K (MeOH) ; mp. 130 ~ 132
Ci;lall +14.9(¢ 0.1,MeOH) ; ESI-MS: m/z 427. 4
(M + H] " 58X 50110 426, 70120 CyHyg
0,.'H NMR(600 MHz,CDCl,)8:4.08(tt,J = 11.0,
5.0 Hz,H-3),3.63(br d,J = 4.6 Hz,H-6),5.36
(m,H-7),0.60(s,H-18),1.09(s,H-7),1.04(d,J
= 6.6 Hz,H-21),5.16(dd,J = 15.2,8.6 Hz, H-
22),5.05(dd,J = 15.2,8.6 Hz,H-23),0.83(d,J
= 6.6 Hz,H-26),0.80(d,/ = 6.6 Hz,H-27),0. 85
(t,] = 6.6 Hz,H-29) ;" C NMR (150 MHz, CDCI,)
$:33.0(C-1),30.9(C-2),67.7(C-3),39.5(C4),
76.0(C-5),73.7(C-6),117.6(C-7),144.0(C-8),
43.5(C9),37.2(C-10),23.0(C-11),39.3(C-12),
43.8(C-13),54.8(C-14),22.1(C-15),28.2(C-
16),55.9(C-17),12.3(C-18),18.8(C-19),40.7
(C-20),20.9(C-21),137.8(C-22),129.8(C-23),
51.2(C-24),31.8(C-25),21.4(C-26),18.9(C-
27),25.4 (C28),12.5(C29), D\ F%# 5
WA RGE — 8, K REL A 6 N Sa, 6a-epoxystig-
masta-7 ,22-dien-38-ol ,

wEWMT KA (MeOH) ; mp. 219 ~ 220
Cilaly +21(c 0.1, MeOH) ; ESI-MS: m/z 384. 6
(M + H] "8 Ax 51150 383, 70 720 €, Hy,
0,.'H NMR(600 MHz,CDCl,)8:4.08(tt,J = 11.0,
5.0 Hz,H-3),3.63(br d,J = 4.6 Hz,H-6),5.36
(m,H-7),0.60(s,H-18),1.09(s,H-7),1.03(d, J
= 6.6 Hz,H-21),5.21(dd,J = 15.2,8.6 Hz, H-
22),5.30(dd,J = 15.2,8.6 Hz,H-23),0.86(d,J
= 6.6 Hz,H-25),0.87(d,J = 6.6 Hz,H-26);"C
NMR (150 MHz, CDCl,)§:33.0(C-1),30.9(C-2),
67.7(C-3),39.5(C4),76.0(C-5),73.7(C6),
117.6(C-7) ,144.0(C-8) ,43.5(C-9),37.2(C-10),
22.9(C-11),39.2(C-12),43.8 (C-13),54.8 ( C-
14),22.1(C-15),28.0(C-16),55.9(C-17),12.3
(C-18),18.8(C-19),40.4 (C-20),21.0(C-21),
137.6(C-22),126.7(C-23) ,42.0(C-24),28.6( C-
25),22.3(C-26),22.3(C27), LIRS X
kU R B, K EAL AW T M Sa, 6a-epoxychol-
est-7,22-dien-38-0l,

wEmS8 KA (MeOH) ; mp. 237 ~ 239
Cilall +9.8(c 0.1,MeOH) ; ESI-MS:m/z 401. 3



Vol. 33

SRS : R VAR A Phyllospongia sp. ) A4k~ 4y BIFSE 2057

[M + H] "8 X501k 400, 30 +30 C, Hy,
0,,'H NMR(600 MHz,CDCI,)8:4.09(1t,J = 11.0,
5.0 Hz,H-3),3.64(br d,J = 4.6 Hz,H-6),5.37
(m,H-7),0.60(s,H-18),1.09(s,H-7),0.94(d, J
= 6.6 Hz,H21),0.87(d,J = 6.6 Hz,H-26) ,0. 88
(d,J = 6.6 Hz,H-27);”C NMR(150 MHz,CDCI,)
5:33.0(C-1),30.8(C-2),67.7(C-3),39.4(C4),
76.0(C-5),73.7(C-6),117.5(C-7),144.1(C-8),
43.5(C9),37.1(C-10),22.9(C-11),39.3(C-12),
43.9(C-13),54.7(C-14),22.0(C-15),27.7 ( C-
16),56.2(C-17),12.1(C-18),18.8(C-19),36. 1
(C-20),18.8(C-21),36.0(C-22),23.9(C-23),395
(C-24),28.0(C-25),22.5(C26),22.8(C-27), Lk

B SR R — 8, A 8 O S, 60
epoxycholest-7-en-38-ol ,
2.2 MMEEELEER

K A5 Yy %k MCF-7 \HCT-116 #1 Hep-2 £ 4
MOEETGE, B ML L, AL 5 3.6 F 8 ANk
PSRRI, AR &AL B W) AN TRl 4
20 TR 2SN DD 1 TR 20 R e S5 B4, B X RN
PAZL AN T PR B O AR IR LR . A B Rt L
B A 1C, IR 1 Fin. tkaW T X
MCF-7 BAT W WA EE TG, 1G5 fH o 3. 9 pmol/
L, VR A FEAEXS B (1Cs, = 6.0 wmol/L) ;L5 2
XF Hep-2 A % 4F 19 41 i 7 15 1%, 1C5, {5 N 10.6
pmol/ L, JIE Ky BHME X R (1C,, = 6.3 wmol/L)

£1 &AW MCF-7.HT-29 1 Hep-2 9 IC,, &

Table 1 1Cy, of compound against MCF-7 ,HT-29 and Hep-2
ko IC5o ( pmol/L)
Compound MCF-7 HT-29 Hep-2
1 8.8 = 1.5 > 83 46.3 + 2.2
2 10.3 =+ 0.7 27.8 £ 1.1 10.6 = 1.0
3 > 83 > 83 > 83
4 36.5 = 1.9 > 83 25.1 £ 1.3
5 47.1 = 1.3 42.2 + 1.6 54.6 £ 2.5
6 > 83 > 83 > 83
7 3.9 £ 1.2 38.6 = 1.4 41.5 = 1.9
8 > 83 > 83 > 83
NiiigA Cisplatin® 6.0 = 1.1 10.6 = 1.3 6.3 0.5
T BT 2y
Note : * Positive control.
A
3 B 5% 3k
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