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New Antiproliferative 9,11secosterol 
from Sof’t Coral Gmemia jhticosa 

Reel Kdak, T6ds I4#, Ivar Jkvlng, Milana Idiv, AnnIka Lops, 

Ktmiki varvas, Ah0 vahemets, alo Lule, Niguk samd 

Inthecourseofour screening program for bioactive compounds from cold sea marine organisms a new 
9,11-sewskrol l with antiprolifesative activity was isolated from GemmiajhUicara flVephdeidae, Alcynacea~. 

Thegrowthinhibitaryactivity~C~estimatedontwodifferenttumorcelllinesin\rinowasland3Cc%ml 
for Ehrlich carcinoma and human erythroleukemia K-562 cells, reape&ely. 

The EkGAc extract of ~NWMWXI animals (collected at the Gulf of Kandalalrsha, white Sea, Arctic 
Circle, at a depth of 20-25m and temperatwe about 0°C) was partitioned between hexane and EtOH/OJN 
KHCQ in water (1: 1, v/v). The basic layer, extracted after acidification with EtOAc, was repeatedly 

chromatographed on silica gel (EtOAc/Hex, AcctoneEHCl~, i-PrCWHex) followed by RP-HPLC 
(CH,CN/Hfl) to give pure 24-w-9,1 I-seco-1 l-acaoxy-3~,6o_~xych~-7,~~~-~ 1 as 
colourle~ oil, [aIDa +23” (c 0.17, MeGH), UV (Et0 L 239 (E 4,CNKl) nm. 

The molecular formula of 1 was established as 
C&l& by HRMS (m/z 460.3192; calcd. 460.3189). Its 
structure was eltidated by ‘H and 13C NMR 1D and 2D 
NhiR spectroscopy on a Bruker AMK-500 instrument. 
‘H-‘H COSY, ‘H-“C COSY and invemc detected long- 
range ‘HJ3C 2D correlations were measured using standard 
pulse prognuns. The inverse detected long-range 
corr&tionwascrucialtocompletethestruchueviathe m 
qUtemaryca&Is.Thechemicalshifbof1incDcI,and 
C& solutions are reported in Table. 

The trans junction of A/B rings was de@mined by the 
13C chemical shifts of C-5, C-10 and C-19. An equatorial /3&atation of OH at C-3 follows from a 
comparison with other sterols’ and the recently found 9,11--1 (3&6adihydroxy-9-oxo- 
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9,11-secocolest-7en-11-al) [aID +Z.O” (c-0.2, CHCl,)*. The hydroxyl group at C-6 is o-oriented due to 9.8 
Hx coupling between H-6 and H-5. The side chain double bond has E configmation on the basis of 13C 
chemical shifts of model olefin.# and 15.4 Hx vicinal coupling between the olefinic protons. The oriemation 
of substituents at C-13, C-14 and C-17 is the same as in related 9,11-secostepOz and herbasterol’ due to the 
close values of carbon chemical shifts around these carbon atoms. The ichthyotoxic he&as&to1 (9,l l-seco- 
2&3a,6&11,19-pentahydroxy-5/3-cho1esta-9-one)’is the only marine 9,11-secoskml so far isolated (see also’) 
whose biological activity has been qorted. 

Table. r3Cand 1HChemicalShiftsof24-nor-9, 11-secol l-acetoxy-3/3,6adihydroxycholesta-7,22(E)dien-9-one 

r in cDc13(* T 
Atalla 6 w! 

; 31.14 30.41 
3 69.96 
4 32.11 

% 40.51 69.31 
: 136.12 146.18 

9 203.69 

;': 44.10 61.41 
12 36.90 
13 45.86 
14 42.63 

E 25.41 26.14 
11 SO.69 

:: 11.31 16.08 
20 38.35 
21 21.41 
22 131.91 
23 136.00 
25 31.02 

f9 22.66 22.55 
OAC 21.11 

111.24 

6 la 

1.89 / 1.41 
1.92 / 1.46 
3.59 
2.30 / 1.44 
1.11 
4.21 
6.52 

4.11 
1.62 / 1.24 

3.25 
1.12 / 1.46 
1.51 
1.11 
0.61 
1.12 
2.16 
1.04 
5.25 
5.29 
2.19 
0.95 
0.95 
2.02 

in C&(b 

6 13c 

32.34 
30.92 
69.86 
33.07 
48.66 
69.19 
146.60 
136.49 
203.13 
44.11 
61.65 
31.44 
46.23 
42.92 
25.15 
26.94 
50.96 
11.60 
15.98 
38.12 
21.14 
132.82 
136.08 
31.41 
22.89 
22.80 
20.11 
111.93 

6 1H 

2.01 / 1.11 
1.36 
3.68 
6.25 

y; ; yi 
. . 

3.40 
1.51 / 1.40 
1.58 
1.12 
0.61 
0.85 
2.11 
1.10 
5.21 
5.31 
2.23 
1.00 
1.01 
1.11 

1 

a) Solvent at 77.0 and 7.27 ppm 
b) Solvent at 128.0 and 7.15 ppm 

Thecoralsampleswere~andi~~~byDrs.vlrulimirBuryalrovandAleksdSukhotin,Knrtceh 
White Sea Biological Station. We also thanh Dr. Jorma Ma-, Helsinki University, for HBMS study. 
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