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Pleraplys i l l in-2 ,  a Further  Furanosesqu i t erpeno id  f rom the Sponge  Pleraplysilla spinifera 

Sponges  of t he  f ami ly  Spongidae  (genus Spongia, 
Hippospongia and  Ircinia) were p rev ious ly  shown  to 
con t a in  a n u m b e r  of closely r e l a t ed  l inear  f u r ano t e rpenes  
con ta in ing  21 ~ a n d  25 c a r b o n  a t o m s  ", all  of wh ich  are 
cha rac te r i zed  b y  t e r m i n a l  f i -mono-subs t i t u t ed  fu ran  rings.  

More r ecen t ly  Pleraplysilla spini[era ( family  Aplysi l l i -  
dae  be long ing  to  t he  same order  of D ic t i oce ra t i da  as t h e  
f ami ly  Spongidae)  has  p rov ided  2 fu ranosesqu i t e rpenes ,  
1 and  2, b o t h  w i t h  t he  f ea tu re  of a t e r m i n a l  fl-mono- 
s u b s t i t u t e d  fu ran  ringS. 

E x a m i n a t i o n  of t he  more  po la r  f rac t ions  e lu ted  w i t h  
benzen -pe t ro l  (1:1) f rom tile SiOe co lumn  of t he  so lven t  
ex t r ac t s  of th i s  sponge has  now  led to t he  i so la t ion  (0.5% 
of t h e  d ry  sponge) of a n  ester ,  3, w i t h  a se squ i t e rpeno id  
acidic m o i e t y  inc lud ing  a 4 - m e t h y l - 2 - s u b s t i t u t e d  fu ran  
r ing  and  an  h e m i t e r p e n e  alcoholic  p a r t  cha rac t e r i zed  as 
3 - h y d r o x y m e t h y l f u r a n .  Here  we r epo r t  s t r u c t u r a l  de ter -  
m i n a t i o n  of t h i s  nove l  subs tance ,  wh ich  we called plera-  
plysi l l in-2.  
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Pleraplys i l l in-2 ,  C~0H~404, gives a pos i t ive  E h r l i c h  t e s t  
for  fu rans  a n d  shows v ~ x  ( l iquid fi lm) 1715 a n d  1635 
(e ,  f i -unsa tu ra t ed  ester)  a n d  1030, 880 a n d  765 (furan) 
cm -1 and  ~ a ~  222 n m  (s = 14,400 in CH3OH ). The  N M R -  
s p e c t r u m  (100 MHz,  CCI~, d-scale) w i t h  decoup l ing  ex- 
p e r i m e n t s  i nd i ca t ed  t he  presence  of a 4 - m e t h y l - 2 - m e t h y l -  
erie s u b s t i t u t e d  f u r a n :  1.95 (3H, s), 3.17 (2H, s), 5.76 and  
6.95 (1H each, bs) ;  i r r a d i a t i o n  a t  6.95 ( f u r a n - a - H ;  H- l )  
caused a s h a r p e n i n g  of b o t h  the  fnran- f i -H (5.76, H-4)  and  
the  m e t h y l  a t  1.95 (CH 3 on  C-2)~; in t he  reverse  exper i -  
m e n t  i r r ad i a t i on  a t  1.95 resu l ted  in a d i s t i nc t  s h a r p e n i n g  
of t he  fu ran  -~- t I  s ignal  only, whi le  the  fu ran  -fl-H b r o a d  
s ingle t  has  been  s impl i f ied  b y  i r r ad i a t i on  on t he  m e t h y l e n e  
a t  3.17 (H e, He). The  M e - C = C H - C O ~ - p a r t  s t r u c t u r e  

(Me/CO2-cis) 5 was de r ived  f rom signals  a t  2.15 (3H, d, 
J = 1Hz) a n d  5.61 (1H, bs) w i t h  m u t u a l  coupling,  whi le  
t he  f l -me thy l ene - subs t i t u t ed  f u r a n  was ind ica t ed  b y  t he  
presence  of s ignals  a t  7.40, 7.32, 6.38 (1H, each, bs) and  
4.93 (2tI,  s). Two peaks  a t  2.20 (4H, = C - C H i C H i - C = )  
and  5.17 (1H, t, J = 4Hz, CH = C) and  a trans v iny l  
m e t h y l  a t  1.596 are  t he  r e m a i n i n g  s ignal  in t he  spec t rum.  

T r e a t m e n t  of p leraplys i l l in-2  w i t h  a lkal i  yielded an  
e , f l -unsa tu ra ted  carboxyI ic  acid, 4, CI~H~00 a (M+/e 248), 
vmax 3300-2500 (b), 1680 and  1635 cm -1, whose  N M R -  
s p e c t r u m  was a l m o s t  iden t i ca l  to  t h a t  of the  p a r e n t  com- 
pound ,  a p a r t  f rom the  s ignals  for t he  f l -methylene-  
s u b s t i t u t e d  furan.  O x i d a t i v e  ozonolysis  of t he  n a t u r a l  
es ter  a f forded levul in ic  acid (5). 

Consequen t ly  t he  spec t ra l  and  chemica l  ev idence  leads 
to  t he  conclus ion  t h a t  p le rap lys i l l in -2  has  t he  s t r u c t u r e  
3, wh ich  is also s u p p o r t e d  b y  t he  f r a g m e n t a t i o n  p a t t e r n  
in t he  MS, which,  bes ides  M + (m/e 328, 65%),  includes  
peaks  for M+-CH2C4HaO (m/e 247, 60%),  M+-OCH2C~HaO 
(m/e 231, 33%),  (CHa)C4FI2OCH2 + (role 95, 90%),  
C4HsOCH2+ (m/e 81, 92%)  and  t he  base  p e a k  a t  m/e 149, 
co r re spond ing  to t he  f r a g m e n t  (CHa)C~H2OCH2C(CtIa) = 
CHCH~ +, o r ig ina t ing  f rom the  expec ted  allylic c leavage  
of t he  10, 11 bond .  

Riassunto. Si r i p o r t a  l ' i s o l amen to  da l la  spugna  t~lera - 
plysilla spini/era di u n  ul ter iore  fu ranosesqu i t e rpeno ide  
p leraplys i l l ina-2  pe r  il qua le  si d i m o s t r a  la s t r u t t u r a  3. 
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Scalaradial ,  a Third  Sesterterpene  wi th  the Tetracarbocyc l ic  Ske le ton  of Scalarin,  f rom the 
Sponge  Cacospongia mollior 

R e c e n t  chemica l  in t e res t  in  t he  sponges  m e t abo l i t e s  
has  led, i n t e r  alia, to  the  i so la t ion  of t he  2 r e l a t ed  t e t r a -  
carbocyl ic  ses ter terpenes ,  sca lar in  (1)~ and  deoxosca la r in  
(2)2, f rom Cacospongia scalaris and  t he  t a x o n o m i c a l l y  
re la ted  Spongia o//icinalis, respect ively .  T h e y  are mem-  
bers  of a new class of ses ter terpenes ,  o r ig ina t ing  f rom 
generany l fa rneso l  b y  a cycl iza t ion  i n i t i a t ed  a t  t he  isopro- 

py l idene  group,  wh ich  is t yp i ca l  of t r i t e rpenes .  Of in te res t  
is t he  close b iogene t ic  r e l a t i onsh ip  of the  sponges  sester-  
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