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Abstract-The methanol extract of the brown seaweed Stoechospermum marginatum was found to inhibit the 
growth of Staphylococcus aureus. The active constituents were found to be a mixture of diterpenoid 
monoacetates having the spatane skeleton. 

INTRODUCTION 

Antibiotic [I], antimicrobial [2], cytotoxic [3] and 
icthyotoxic [4] agents have been detected and isolated 
from extracts of marine algae. Spatol, the cytotoxin 
present in the brown seaweed Spatoglossum schmittii 
has been shown to possess the new tricyclic diter- 
penoid skeleton spatane[3]. As part of a continuing 
programme of research on the seaweeds of Sri 
Lanka, extracts of seaweeds collected from the coas- 
tal waters of Sri Lanka were screened for anti-bac- 
terial and anti-fungal activity. In this paper we report 
the isolation and fractionation of extracts from the 
brown seaweed Stoechospermum margin&urn which 
inhibited the growth of Staphylococcus aureus. The 
active constituents were found to be a mixture of 
monoacetates belonging to the spatane diterpenoids, 
the structures of which have been elucidated by 
Gerwick et al. [5]. The two brown seaweeds Spato- 
glossum schmittii [3] and Stoechospermum mar- 
gin&urn [5], belonging to the family Dictyotaceae, 
have been the only sources from which spatane 
diterpenoids have so far been isolated. Antibacterial 
activity of spatane diterpenoids has not been reported 
previously. 

RESULTS AND DISCUSSION 

The brown seaweed Stoechospermum marginatum 
was collected in Mandativu, Jaffna, in the Northern 
Province of Sri Lanka. The seaweeds were washed 
with fresh water and stored in methanol. The finely 
chopped seaweed was extracted sequentially with 
methanol, water and then freeze dried. The dry 
seaweed residue was then extracted with di- 
chloromethane and finally with petrol. The concen- 
trated extracts were tested separately by the standard 
disc method for activity against Escherichia coli, the 
Oxford strain of Staphylococcus aureus and yeast. 
The methanol extract was found to inhibit the growth 
of Staphylococcus aureus. 

The methanol extract was fractionated, as outlined 
in the Experimental, to obtain an active residue 

(1.4 g). TLC examination of the active residue 
showed the presence of at least 12 constituents. The 
residue was further fractionated by repeated prep. 
TLC until a product active against S. aureus and 
apparently homogeneous on TLC, was isolated (0.1 g) 
as a colourless oil ([cY]~,- IO”). 

IR evidence (vmax cm -‘: 3500-3200, 1730 and 1230) 
indicated the presence of hydroxy and acetate func- 
tions. The mass spectrum showed peaks at m/z 360 
and 300 indicating the presence of an acetoxy group. 
The ‘H NMR spectrum showed signals due to four 
olefinic protons [6 5.73 (2H, d), 5.35 (IH. br s) and 
4.93 (lH, br s)], three hydroxy groups [2.60 3H, br 
m)] and a single acetoxy group [2.10(3H, s)]. Com- 
pound 1 was identified by comparison of these spec- 
tral parameters with those of the ten new spatane 
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diterpenoids isolated from Stoechospermum mur- 
gin&urn [5]. The structure of 1 was found to be 
similar to that of the mixture of monoacetates 
whose structure has been established to be 19 - 
acetoxy - 5,15,18 - trihydroxyspata - 13,16 - diene by 
Gerwick et al. [5] and is possibly stereoisomeric at C-5 
and/or C-15. 

EXPERIMENTAL 

Solns were coned to dryness at temps. below 40”. TLC 
and prep. TLC was carried out with Si gel (Merck Kieselgel 
60 PFzSdt3& using mixtures of CH&-EtOAc. Optical rota- 
tions were measured at 2.5” in CHCI+ IR spectra were 
recorded as films on NaCl discs. ‘H NMR spectra were 
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recorded at 60MHz with TMS as int. standard. MS were 
determined at the Research School of Chemistry, The Aus- 
tralian National University. 

Bacteriological testing was carried out using the standard 
disc method (6mm discs) at the Faculty of Medicine, Uni- 
versity of Peradeniya. MeOH-HZ0 solns of the extracts 
were absorbed on 6 mm filter discs, dried and placed on 
Mtiller Hintant Agar (MHA) (Difco) which was sub- 
sequently inoculated with cultures of S. aureus, E. coli and 
yeast. 

Extraction of seaweeds. The finely chopped brown 
seaweed Stoechospennum marginatum (250 g) was placed in 
a glass column and extracted by the slow percolation of 
MeOH and HZ0 respectively. The extracted seaweeds were 
freeze dried and then extracted by slow percolation of 
CHrClr and petrol (40-60”) respectively. The MeOH extract 
(6.7 g). the aq. extract (2.0 g). the CHQ extract (0.2 g) and 
the petrol extract (0.1 g) respectively were coned to dryness 
and tested for bactericidal and fungicidal activity. The 
MeOH extract (6.5 g) was stirred with CHrClr at room temp. 
for 3 hr to yield an insoluble residue (3.Og, inactive) and a 
soluble fraction (3.1 g, active). The active fraction was stir- 
red with n-hexane at room temp. for 3 hr. An active in- 
soluble residue (1.4g) and an inactive soluble fraction (1.6 g) 
were obtained. The insoluble residue on prep. TLC was 
separated into four fractions (of increasing polarity): a 0.1 g, 
inactive; b 0.1 g, active; c 0.4 g, active and d 0.3 g, inactive. 
Repeated prep. TLC of fraction f gave compound 1 (0.1 g, 
active), which was apparently homogeneous on TLC. 

19-Acetoxy-5,1.5,18-trihydroxyspata-13,16-diene (1). This 
compound was obtained as a colourless oil (O.O97g), [a]n 
- 10.0” (lit. [5] [ah,- 16”); IR vrnsx cm-‘: 3500-3200, 1960, 
1660, 1640, 1375, 1230, 1040, 965, 940 and 900; MS m/z (rel. 
int.): 360.2307 [M - H,O]+ (2), Cr2H3r04 requires 360.2300, 
300.2085 [M - HZ0 - HOAc]+ (23), C2aH2s02 requires 

300.2089 342 (3), 318 (3), 305 (5), 301 (6), 287 (24), 269 (22), 
211 (18), 199 (l.5), 187 (ll), 173 (ll), 159 (34), I45 (38), 135 
(lOO), 119 (35), 107 (68), 93 (60). 81 (85); ‘H NMR S 5.73 (2H, 
m, H-16 and H-17), 5.33 (lH, br s, H-14), 4.93 (lH, br s, 
H-14), 4.43 (IH, m, H-15), 4.16 (lH, d, J = 12.0Hz, H-19), 
3.93 (lH, d, J = 12.0 Hz, H-19), 3.70 (lH, m, H-5), 2.60 (3H, 
3 x OH), 2.10 (3H, s, -OCOC&), 1.32 (3H, s, H,-20), 0.98 (3H, 
s, H,-12), 0.90 (3H, d, J = 5.0Hz, H1-11). 
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