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1, ( ), mp 169
171 L iebemannB urchard "HNMR

(CDCl, 500 M Hz)d: 0.76 (3H, s) 0.87(3H, d,
J=6.6Hz) 0.88(3H,d J=6.6Hz) 0.93(3H,
d,J=6.5Hz) 1.02(3H,s) 3.54(1H, m) 5.37

(1H, br s) B
'"HNMR [4]
(cholesterol)
2, ( ), mp 148
150 , L iebemann-B urchard "HANMR

(CDbCk,500M Hz) 0:0.73(3H, s) 0.88
(3H,d,J=6.6 Hz) 0.89(3H,d,J =6.6Hz) 0.93
(3H,d,J =6.6 Hz) 1.21(3H, s)

“CNMR (CDCL;, 125M Hz)

27 0
123.8 171.7 199.7 apB

'HNMR “CNMR [5 -
6] -4- -3- ,

-4 - -3 - ( cholest-4-en-3-one)
“CANMR 1
3, ( ),mp 80 81
L iebem ann-B urchard "HANM R

(CDCl, 500 M Hz)d: 0.71(3H, s) 0.88(3H, d,
J=6.6Hz) 0.89(3H,d J=6.6Hz) 0.94(3H,
d,J=6.4Hz) 0.98(3H, s)5

“CNMR (CDCl,
125M Hz) 27 ,0:209.1 211.3
'HNMR “CNMR [7] -
3,6- , -3,6-
(cholest-3, 6-dione) °CANMR 1

4, ( ), mp 168

169 L iebemannB urchard "HNMR
(cDCl, 500 MHZz)®: 0.70 (3H, s) 0.88(3H, d,
J=6.6Hz) 0.89(3H,d J=6.6Hz) 0.94(3H,
d,J=6.4Hz) 1.22(3H,s)5

“CANMR (CDCl,

125M Hz) 27 ,0:126.1 165.1
202. 3 o, 0
70.5 "HNM R
“CANMR [8] B - -
-5- -7- , :g -
- -5-  -7- (3P -hydroxy-cholest-5-en-
7-one) “CANMR 1

5, ( ), mp 208
210 L iebemannB urchard 'HNMR

(CDCl, 500 M Hz)d: 0.74 (3H, s) 0.88(3H, d,
J=6.6Hz) 0.89(3H,d J=6.6Hz) 0.94(3H,
d,J=6.4Hz) 1.38(3H,s)5

“CANMR (CDCL,

125M Hz) 27 ,0: 126.3 168.4
200. 3 o,B 0
73.3 "HNM R
“CANMR [9] B - -
-4- -3- . P -
- -4- -3- (@ -hydroxy-cholest-4-en-
3-one) “CANMR 1

6, ( ), mp 237
240 L iebemann-B urchard "HNM R

(CDCkL,500M HZz)d: 0.742(3H, s) 0.87(3H, d,
J=6.6Hz) 0.89(3H,d J=6.6Hz) 0.93(3H,
d,J=6.4Hz) 1.16(3H, s)5
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“CNMR (CDCH, “CNMR [5] -3, ®, B -
125M H) 27 0:67.7 76.4 85.6 , -B.2, B -
3 "HANM R (cholest-B, B, @ -triol) “CANMR 1
Tablel ®C-NM R(125M Hz, h CDCl,) data of canpounds2 - 6

Position 8 camp.2 8 mp.3 [ 8 cmps O mp.6
1 35.8 37.4 36.4 37.1 30.8
2 32.9 38.0 31.2 34.3 32.4
3 199. 7 211.3 70.5 200.3 67.7
4 123.8 41.2 41.8 126.4 40.7
5 171.7 57.5 165. 1 168. 4 76.1
6 34.0 209.1 126.1 73.3 76.0
7 32.1 39.4 203.3 38.6 34.5
8 35.6 37.0 45.4 29.7 30.2
9 53.8 46. 6 49.9 53.7 45.8
10 38.5 53.5 38.3 38.0 38.3
11 21.0 21.7 21.2 21.0 21.2
12 39.6 40.0 38.7 30.6 39.6
13 42.4 43.0 41.8 42.5 42.5
14 56. 1 56. 6 49.9 56. 1 56. 1
15 24.2 24.0 26.3 24.1 24.1
16 28.2 28.0 28.5 28.1 28.1
17 55.9 56. 1 54.7 55.9 55.9
18 11.9 12.9 12.0 12.0 12.0
19 17.4 17.5 17.3 19.5 19.5
20 35.7 35.7 35.7 35.7 35.7
21 18.6 18.6 18.9 18.7 18.7
22 36.1 36.1 36.2 36.1 36.1
23 23.8 23.8 23.8 23.8 23.8
24 39.5 39.5 39.5 39.5 39.5
25 28.0 28.0 28.0 28.0 28.0
26 22.6 22.5 22.6 22.5 22.5
27 22.8 22.8 22.8 22.8 22.8

[1] BAO Bao-quan, 3N Qi-shi, YAO Xin-sheng, et al Cy-

otoxic bisindole alkaloids fram amarine gonge Son-
gosorites 9. [J]. J Nat Prod, 2005, 68 (5) : 711 -
715

[2] BERRUE F, THOMASO P, UNELLEB C, et al New

(3]

bioactive cyclic peroxides from the Caribbean marine
gonge Plakortis zyggompha[ J]. Tetrahedron, 2005, 61
(50) : 11843 - 11849

SANDLER J S, FORBURG SL, FAULKNER D, et
al Bioactive steroidal glycosides from the marine
gonge Erylus lendenfeldi[ J]. Tetrahedron, 2005, 61

[4]

[5]

[7]

(8]

(5):1199 - 1206.
Clathria fascicu-

) 1

( )1

late , 2002, 21
(2):1
M]. , 1999: 891 -
892
. [J1.
,1984, (1): 10

DODSON R M, RIEGH. B. The sterechamistry of the
steroids and their trandomation products[J]. J Org
Cham, 1948, 13: 424,

NOTARO G, CCALLNV P, SICA D. Nev steroidal
hydroxyketones and closely related diols from marine



194 27

gonge cliona copiosa[J]. J Nat Prod, 1990, 53 (6) : y-4-en-3-one sterols fran the marine gonge lotrochota
1430 - 1435 birotulata[ J]. Jourmnal of A sian Natural Products Re-
[9] LiLi-ya, Deng Zhiwei, Fu Hong-zheng, et al 6-Hydrox- search, 2005, 7 (2) : 115 - 120

Steroids fran mar ne ponge Spheciospongia 9. fran
the South Chna Sea

LU Dong’, L IN W en-ha', DENG Zhiwei’, WU L i-jun'

(1 School of Traditional ChineseM ateria M edica, Shenyang Phamaceutical U niversity, Shenyang 110016,
China; 2 National Research Laboratories of Natural and Bianimetic D rugs, Peking U niversity, Beijing
100191, Ching; 3 Analytical and Testing Center, B eijing Nomal U niversity, Beijing 100073, China)

Abstract: Objective To study the chemical constituents of the marine sponge Spheciospongia p. collected
from the South China Sea M ethods The chemical constituentsw ere isolated by various m ethods of isolation
and their structuresw ere elucidated by physicochem ical properties and the analysis of gectral data compared
w ith those reported in literatures Reaults Six steroids including cholesterol (1) , cholest-4-en-3-one(2) , cho-
lest-3, 6-dione(3) , P -hydroxy-cholest-5-en-7-one (4) , @ -hydroxy-cholest-4-en-3-one (5) , cholest-P, 3,
@ -triol (6) w ere isolated from the marine ponge Spheciogpongia . collected from the South China Sea
Conclusions The canpounds 2 6 are isolated fom the marine sponge for the first time
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( 167 )

w ith anion-exchange resin D uolite A P 143 /1083 as the carrier The effects of temperature, drug concentration
and resin particle size on the exchange behavior w ere investigated, and the exchange reaction kinetics and
them odynam ics w ere also studied Reaults The exchange reaction betv een CCSS and D uolite A P 143/1083
could be described perfectly by the second-order equation W hen temperature w as raised, the speed of ex-
change reaction w as increased w hile the drug loading w as decreased; the drug loading w as elevated at first
and then reached to a plateau w ith the increase of drug concentration; and w hen the size of resin was dim in-
ished, the exchange reaction w as accelerated but the drug loading was not changed Conclusions The bath
m ethod is optimized w ith temperature of 298. 2 K, drug concentration of 1.0 g L ! and resin particle size of
60-754 m.

Key words ion exchange resin; carbazochrane ©odium sulfonate; exchange reaction kinetics exchange reac-
tion themodynamics



