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OCCURRENCE OF OLEPUPUANE IN TWO MEDITERRANEAN 
NUDIBRANCHS: A PROTECTED FORM OF POLYGODIAL 

G. CIMINO, G. SODANO, I * *  and A. SPINELLA 

lstituto per la Chimica di Molecole di lntererse Biologico del CNR, via Toiano 6, 80072  Arco Felice NA, ltaly 

Since the discovery of polygodial E l }  
as the principal biologically active com- 
ponent in the defensive secretion of Den- 
drodoris limbata Cuvier (Nudibranchia, 
Doridacea) (1,2) and other dorid nudi- 
branchs ( 3 , 4 ) ,  efforts have been made to 
understand how such animals manage to 
avoid suffering from the effects of their 
own chemical weapon (5). Polygcdial 
has been shown to be toxic to D.  limbata 
when injected directly into the hepato- 
pancreas ( 5 ) ,  probably due to its marked 
reactivity with primary amino groups 
( 6 7 ) .  

Extraction of the mantles of D. lim- 
bata and Dendrodwis grandzfia von 
Rapp under carefully controlled condi- 
tions and rapid isolation of the metabo- 
lites show that substantial amounts of 
the related (3) sesquiterpene olepupuane 
121 ate contained in these nudibranchs 
and that 2 is likely transformed into 1 
during extraction and isolation proce- 
dures. 
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EXPERIMENTAL 
The mantles of D. lirnbata (15 specimens) and 

D. grandzfia (5 specimens) were extracted as pre- 
viously reported (1,4), except the Et,O extracts 
were carefully dried over Na2S04 before evapora- 
tion of the solvent. Voucher specimens are avail- 
able for inspection at the Istituto per la Chimica 
di Molecole di Interesse Biologico. TIC analysis 

'Current address: Istituto di Chimica, Univer- 
sita della Basilicata, via N.  Sauro, Potenza, Italy. 

[C6H6-Et20 (9:1)] revealed the presence of a 
metabolite (RfO. 55) moving faster than polygo- 
dial (Rf0.40).  This metabolite was shown later to 
be olepupuane 121 and was not detected when the 
Et20  extracts were not dried. The approximate 
ratio between the metabolite RfO. 55 and polygo- 
dial was ca. 1:l in D. ltmbata and 1.5:l in D. 
grandtfia as judged from the relative intensity of 
the spots in the tlc of the crude extracts, after 
spraying the tlc plates with Ce(SO4),-H2S04 and 
warming. 

The ethereal extract of D. limbata was 
chromatographed on a flash Si gel column [n- 
hexane-EtOAc (85:15)] to afford nearly pure 
olepupuane t21 (20 mg) and plygodial El] (90 
mg) contaminated by a small amount of sterols. 

Olepupuane [2] was identified by its 'H-nmr 
properties: 6 (CDCI,) 6.38 (two overlapping 
doublets, 2H, /=  2.3 and 1.8 Hz), 5.65 (m, 
lH), 2.60 (m, lH), 2.09 (s, 3H), 2.06 (s, 3H), 
0.86 (s, 3H), 0.82 (s, 3H), 0.79 (s, 3H); 6 

1'2.3 Hz), 5.65 (m, lH), 2.73 (m, lH), 1.65 
(s, 3H), 1.58 (s, 3H), 0.77 (s, 3H), 0.63 (s, 3H), 
0.56 (s, 3H). me 'H-nmr data of 2 were incom- 
pletely reported by Okuda et aI. (3). In addition, 
the overlapping protons at 6 6.38 in the CDCI, 
specrnun were incorrectly reported at 6 6.53. 

(C&d6.70(d,  1H,]=2.3 Hz), 6.14(d, lH ,  

"'OAc @ 'I 0 2 

The identity of olepupuane was secured by com- 

kindly provided by Dr. D.J. Faulkner.} 
To ascertain whether prolonged contact on Si 

gel transforms 2 into 1, a pure sample of 
olepupuane E21 (5 mg) was applied to two analyti- 
cal Si gel plates (20 X 20 cm) and eluted with 
C6H6-Et2O (9: 1). Under a shortwave uv lamp the 
presence of three bands on each plate was ascer- 
tained; two major bands had Rf values corres- 
ponding to olepupuane and polygodial while a 
third minor band displayed an intermediate Rf 
The three bands were eluted separately with 

parison Of the C6D6 'H-nmr S p e C t r U m  with that 
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Et,O, and all were shown by the tlc and ‘H nmr 
to consist of polygodial. The nature of the inter- 
mediate minor band, originating from 
olepupuane and giving rise to polygodial on con- 
tact with Si gel, is unknown at present. 

DISCUSSION 

The results show that olepupuane E27 
is transformed into polygodialE11 either 
during extraction procedures when the 
extracts are not dried or during chro- 
matographic purification on Si gel. Since 
the transformation of 2 into 1 is a very 
easy reaction requiring only H,O and 
trace amounts of acid ( 3 ) ,  it cannot be as- 
sessed whether all the polygodial occur- 
ring in D .  limbata and D .  gratzdi@a 
originates during isolation. In a previous 
study ( 3 )  involving five porostome nudi- 
branchs, mixtures of polygodial and 
olepupuane were found in three species 
while the remaining two species were re- 
ported to contain only olepupuane. 

It would be reasonable to presume 
that polygodial may not be originally 
present in the nudibranchs in a free 
state, because it has a marked chemical 
reactivity towards primary amino 
groups (6) and could cause extensive 
damage of the nudibranch proteins. 
Therefore, olepupuane could act as an 
easily stored, masked form of polygodial 
that is transformed into the potent an- 
tifeedant when contact with predators 
becomes evident. Olepupuane was re- 
ported ( 3 )  to have antifeedant properties 
comparable to those of polygodial . 
However, it cannot be said whether the 
experimental conditions used for the 
assay converted olepupuane to polygo- 
dial in situ. 

Protected forms of 1,4-diaIdehydes 
are contained in other opisthobranch 
molluscs (8,9) as well as in tropical 
marine algae (10) that display a herbi- 
vore deterrent role. Also, basidio- 

mycetes belonging to several genera, 
particularly Lartarius and Russula, store 
fatty acid esters of velutinal, which are 
transformed into the biologically active 
dialdehydes during extraction (1 l), and 
an isolate from the extracts of the plant 
Linaria saxatilis is transformed into the 
dialdehyde isolinaridial during chro- 
matographic purification (12). 
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