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A SESQUITERPENE QUINONE AND HYDROQUINONE 
FROM THE SOUTHERN AUSTRALIAN MARINE SPONGE, 

THORECTA CHOANOIDES 

MEGAN L. BONNY and ROBERT J. CAPON* 

S c h l  of Chemistry, Uniwsi ty  of Melbourne, Parkville, Victoria 3052, Australia 

ABsTRAcT.-This report describes the isolation and structure elucidation of a new sesqui- 
terpene quinone 11) and its corresponding hydroquinone I27, from the southern Australian 
marine sponge, Thmecta chnoidec .  

Metabolites of mixed sesquiterpene 
and quinone or hydroquinone biosynthe- 
sis are common to marine brown algae 
and sponges. Numerous examples of this 
structure class have been reported, in- 
cluding those where the sesquiterpene 
unit exists in an acyclic, monocyclic, 
bicyclic, or tricyclic form. Further to this, 
structural variation can focus around the 
degree of oxygenation and substitution 
to the aromatic unit. In this report we 
describe the isolation of two new acyclic 

trimethyl-2,6,1 O-dodecatrienyl)-2- 
methoxy-p-hydroquinone {27, from the 
sponge Thwecta choanoides Bowerbank 
1872 (Dictyoceratida: Thorectidae) col- 
lected from Port Phillip Bay, Victoria, 
Australia.' 

Compound 1, a stable yellow oil 
(C22H3003), displayed uv (264 nm) and ir 
(1650 and 1680 cm-') absorptions con- 
sistent with apquinone, which was fur- 
ther revealed by 'H-nmr data, in particu- 
lar meta-coupling between two aromatic 

1 

2 

3 

examples of this structure class, 6-(3,7,11- 
trimethyl-2,6,10-dodecatrienyl)-2- 
methoxy-pquinone [I] and 6-(3,7,11- 

'A t y p  specimen of the sponge has been 
lodged wih the w m h d  M-- ( ~ ~ ~ i ~ ~ ~  
Number: G301314). 
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protons at 6 6.45 (d, J=2.4 Hz) and 5.86 
(d, J=2.4 Hz), to be 2,5disubstituted. 
One substituent was attributed to a 
methoxy moiety 16 3.81 (s); 56.3 ppm 
(q)], and the other to a farnesyl(3,7,11- 
trimethyl-2,6,1Ododecatrienyl) moiety 
16 5.14 (tJ=7.4 Hz), 5.08 (2t, J=6 Hz), 
1.67 (s), 1.63 (s), 1.59 (2s), 140.1 (s), 
135.4 (s), 132.8 (d), 131.3 (s), 124.8 (d), 
123.7 (d), 25.7 (q), 17.7 (91, 16.2 (q), 
16.0 (q)], with shielded 13C-nmr chemi- 
cal shifts for the olefinic methyls defining 
the E-geometry &ut the two asym- 
metrically substituted double bonds. 

Compound 2, also a stable yellow 
oil (C2,H3,O3), was spectroscopically simi- 
lar to 1. Compound 2 did not display 
carbonyl absorptions in the ir spectrum, 
but instead exhibited two hydroxyl ab- 
sorptions (3854 and 3286 cm-’). These 
observations were taken to imply that 2 
was the corresponding p-hydroquinone 
to thepquinone 1. Confirmation of this 
assignment was provided by oxidative 
(Ag,O) interconversion of 2 to 1. At- 
tempts to convert 2 to 1 through aerial 
oxidation proved unsuccessfid. Despite 
this, it could not be entirely discounted 
that 1 was an oxidative artifact of 2, 
brought on during storage and/or han- 
dling. 

Despite the extensive range of ses- 
quiterpene quinone s t r u d  variants 
known from marine sources (>loo), the 
oxygenation pattern demonstrated by 
both 1 and 2 is quite rare. Although 
compounds of this general structure class 
have been reported to inhibit both bacte- 
ria growth and HIV replication, neither 
1 or 2 demonstrated such activity., 

’We also take this opportunity to note the 
isolation of 2-( 3,7,11 -trimethyl)-2,6,10- 
dodecatrienyl-p-hydroquinone, from an unidenti- 
fied southern Australian marine sponge. Although 
a known algal metabolite (1). to the best of our 
knowledge the current report represents the first 
account of this metabolite from a sponge. It is 
noteworthy that 2-(3,7,11-trimethyl)-2,6,10- 
dodecatrienyl-p-hydroquinone is the most likely 
precursor to all marine metabolites of mixed ses- 
quiterpene and quinone or quinol biosynthesis. 

EXPERIMENTAL 
ANIMAL MATERIAL AND EXTRACTION AND 

FRACXIONATION.-A specimen of the sponge was 
collected from Port Phillip Bay, Victoria, Austra- 
lia,byscubaatadepthof25 minMarch 1991.The 
sponge was transported to the laboratory, diced 
and steeped in EtOH at -20” for 15 months. The 
crude EtOH extract was decanted, concentrated 
under reduced pressure, and the CH,CI,-soluble 
portion fractionated by silica hplc (2 m h i n  40% 
EtOAcihexane,Phenorhonex 5 pn silica 10x250 
mm)toyield1(16.7 mg,0.25%)and2(39.2 mg, 
0.58%), along with the known marine metabolite 
furospinosulin-1 [3] (10.9 mg, 0.16%) (2,3). 

6-(3,7, I I -Trimethyl-2,6,10-a?K&arrimyl)-2- 
merhauy-pquinune Ill.-A stable yellow oil; ir 
(film) v rnax 1680,1650 cm-’; uv (EtOH) X max 
264 nm (e 1300); ‘H nmr (400 MHz, CDC1,) 6 
1.59 ( 2 ~ ,  3‘ and 7‘-CH,), 1.63 (s, ll’-CH,), 1.67 
(s, 12’-H,), 3.13 (d,J=7.3 Hz, 1‘-HJ, 3.81 (s, - 
OCHS, 5.08 (2t,J=6 Hz, 6’ and 10’-H), 5.14 (t, 
J=7.4&,2’-H), 5.86and6.45(2d,J=2.4Hz, 3 
and 5-H); 13C nmr (100 MHz, CDCI,) 16.0 (q), 
16.2(q), 17.7(q),25.7(q),26.4(t),26.7(t),26.9 
(t),27.l(t),39.6(t),56.3(q), 107.l(d), 117.7(d), 
123.7 (d), 124.8 (d), 13 1.3 (s), 132.8 (d), 135.4 (9, 
140.1 (s), 146.4(s), 158.9(s), 182.2 (s), 187.7 (5); 

hreims (70 eV) m/z 342.2193 (CZ2HwO3 requires 
342.2 195). 

6-(3,7,1 I -Trimbyl-2,6,10-a?K&arrienyl)-2- 
medmy-pbydmquinone [2l.-A stable yellow oil; 
ir(film)vmax3854,3286cm-’;uv(EtOH)Xmax 
288 (E 4100), 201 nm (e 43000); ‘H nmr (400 
MHz,  CDCI,) 6 1.59 (Zs, 3’ and 7’-CH,), 1.67 (s, 
11’-CH3),1.71(s,12-H3),3.31(d,J=7.3Hz,l’- 
H2), 3.84(s,-OCH3), 5.11 (m,6’and 10‘-H),5.31 
(m,2’-H),6.21and6.31(2d,J=2.4Hz,3and5- 
H);13Cnmr(100MHz,CDCI,) 16.0(q), 16.1 (q), 
17.7 (q), 25.7 (q), 26.5 (t), 26.7 (t), 27.8(t), 27.9 
(t), 39.7 (t), 56.0 (q), 107.5 (d), 107.6 (d), 121.8 
(d), 124.2 (d), 124.4(d), 127.8 (s), 131.3 (s), 135.0 
(s), 136.6(s), 137.3(s), 146.8(s), 148.5 (s);hreims 
(70 eV) m/z  344.2356 (C,,H3,0, requires 
344.235 1). 

ACKNOWLEDGMENTS 

We gratefully acknowledge the taxonomic 
expertise of J.N.A. Hooper, and the financial sup 
port of the Australian Research Council. 

LITERATVRE CITED 

1. 

2. 

3. 

M. &hi, H. Kotsuki, S. Inoue,M. Taniguchi, 
andT. Tokoroyama, Cbem. Lett., 831 (1979). 
G. Cimino, S. De Stefano, and L. Minale, 
Turahedmn, 28,1315 (1972). 
B. CartC,  C.B. Rose, and D.J. Faulkner,J. 
Org. Cbem., 50,2785 (1985). 

Race id  15 October I993 


