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A]BSTRAC~I':-The m e t h a n o l  ex t rac t  of  Astrosclera willeyana was  found  to c o n t a i n  t he  
u n p r e c e d e n t e d  n a t u r a l  p r o d u c t  m a n z a c i d i n  D ( I ) ,  n o r z o o a n e m o n i n  (2), a n d  
tr igonell ine (3). © 1997 Elsevier Science Ltd. 

The  coral l ine d e m o s p o n g e  Astrosclera wtlleyana Lister  1900 (Agelasldae, Axinellida) w a s  collected in a 
sma l l  cave  a t  Pearl  Reef  in t he  n o r t h e r n  pa r t  of  t he  Grea t  Barr ier  Reef, Aus t ra l i a .  Th i s  a n i m a l  is  a r ecen t  
r ep resen ta t ive  of late Palaeozoic a n d  Mesozoic reef  bu i ld ing  s p o n g e s  a n d  t h u s  t e rmed  a "living fossil". 

The  MeOH ex t r ac t  of  t he  m o s t  r ecen t  living t i s s u e  con t a ined  a lkaloids ,  t h ree  of wh ich ,  I ,  2 a n d  3,  
have  b e e n  succes s fu l ly  purified. 2 

C o m p o u n d  I a w a s  shown ,  by a c c u r a t e  m a s s  m e a s u r e m e n t ,  to have  t he  molecu la r  f o rmu la  C ~aH x704N3. 
F rom i ts  ~H a n d  ~aC NMR d a t a  it w a s  ev iden t  t h a t  five of t he  e l e m e n t s  of  u n s a t u r a t i o n  Impl ied  by  i ts  
mo lecu l a r  f o r m u l a  were  p r e s e n t  a s  double  bonds ;  two CC, two CO (one a s  pa r t  of  a con juga t ed  e s t e r  a n d  the  
o the r  a s  a free acid), a n d  one  CN; the  molecule  is  t h u s  blcyclic. It w a s  a lso  c lear  f rom the  NMR d a t a  t h a t  I 
w a s  a pyrro le-5-carboxyl ic  ac id  or pyrrole-2-carboxyl ic  acid derivative,  4. 5 w h i c h  a c c o u n t e d  for t he  two CC 
double  bonds ,  t h e  e s t e r  f unc t i on  a n d  one  ring. The  r e m a i n i n g  pa r t  of  t he  molecu le  w a s  t h u s  c o m p o s e d  of a 
te r t ia ry  me thy l  g r o u p  (1.49 (s), 20 .8  q ppm),  a N-methy l  g roup  (3.28 (s), 36 .5  q ppm),  two m e t h y l e n e  g roups ,  
(33.5 t, 66 .0  t), a n  Imine  moie ty  (8.00 (br. s), 154,1 d p p m ,  1630 cmX), a m e t h i n e  g r o u p  (51.4 d ppm),  a 
q u a t e r n a r y  ca rbon  (58.7 s ppm),  a n d  a carboxyl  func t ion  (181.4 s ppm,  1680 cm-a). After  a s s i g n i n g  all NMR 
r e s o n a n c e s  v/a  a n  HMQC m e a s u r e m e n t ,  it w a s  ev ident  f rom the  COSY s p e c t r u m  t h a t  H- l I coupled  wi th  H2- 
I0,  w h i c h  in t u r n  s h o w e d  long r a n g e  coupl ing  to Ha-17. F rom the  COSY s p e c t r u m  c r o s s  p e a k s  were  also 
obse rved  be tween  t he  r e s o n a n c e s  for H-13 a n d  H-8 (4.40 (d, J 12.6 Hz)), H - I I ,  Ha-15, a n d  Ha-17.  F rom the  
HMBC s p e c t r u m  of  I c r o s s  p e a k s  b e t w e e n  t he  r e s o n a n c e s  for H2-8 a n d  C-6,  i nd i ca t e  C-8  to be  a n  
oxyme thy l ene  g r o u p  a n d  t he  o the r  end  of t he  es te r  l inkage. Fur ther ,  c ro s s  p e a k s  be tween  t he  r e s o n a n c e s  for 
H- I I (ad jacen t  to N-) a n d  C- 16 s u g g e s t  t he  carboxyl  func t ion  to be  located a t  C- I l ,  while  c r o s s  p e a k s  be tween  
the  r e s o n a n c e s  for Ha-17 a n d  C-8, C-9 a n d  C-10,  a n d  be tween  H3-15 (-NCHa) a n d  C-9 a n d  C-13,  a n d  be tween  
H-13  a n d  C-15,  C - I  I a n d  C-9  clear ly  de l inea t ed  a 3 , 4 , 5 , 6 - t e t r a h y d r o - 4 - o x y m e t h y l - 4 - m e t h y l - N - m e t h y l -  
pyr imid ine-6-carboxyl ic  acid moiety.  With  t he  bas i c  s t r u c t u r e  of  I e s t ab l i shed  t he  relat ive con f igu ra t ions  a t  
C-9, a n d  C- I I r e m a i n e d  to be  resolved.  F rom the  m a g n i t u d e  of  the  ~H- ~H coup l ings  be tween  H- I I a n d  H~- 10 
(J 5.7, 10.5 Hz) it w a s  ev ident  t h a t  H-I  I m u s t  be  pseudo-ax ia l .  NOE difference m e a s u r e m e n t s  m a d e  wi th  I 
ind ica ted  H3-17 a n d  H-11 to bo t h  be  on  t he  s a m e  face of the  molecule  a n d  h e n c e  CHa-17 is  a lso axial. These  
m e a s u r e m e n t s  a lso  ind ica ted  CH 3-15 to be  pseudo-equa to r i a l  a n d  down (~). T h u s ,  t he  relative conf igura t ion  
of I ,  for w h i c h  we p ropose  the  trivial n a m e  m a n z a c i d i n  D, is a s  shown.  
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C o m p o u n d s  of t he  type  r ep re sen t ed  by I a re  ex t remely  ra re  in  na tu r e .  The  only  o the r  repor t  of  th i s  
c l a s s  of  c o m p o u n d  c o n c e r n s  th ree  n o n e  N-methy la t ed  3 -b romo  derivat ives,  m a n z a c i d i n s  A-C, a lso  of sponge  
origin 6, The  pyrrole  moie ty  found  in  I is  s o m e w h a t  typical for s p o n g e s  be longing  to t he  family  Agelas idae ,  7.a 
b u t  a lso  f o u n d  in o t he r  t axonomi c  g roups .  9 It s h o u l d  also be  no ted  t h a t  the  pyrrole moie ty  of  I con ta ined  no  
b r o m o  func t i ons ,  w h i c h  is  u n u s u a l  for s e c o n d a r y  metabo l i t e s  f rom s p o n g e s  of  t he  fami ly  Agelas ldae .  Two of 
t he  very  few c o m p o u n d s  w h i c h  have  a pyrrole moie ty  a n d  no  b r o m o  func t i on  a lso  c o m e  f rom a n  Agelas idae  
s p o n g e  s a m p l e  (Agelas oroides} col lected on  t he  Grea t  Bar r i e r  Ree f J  A s a m p l e  of  A. willeyana, ~° f rom 
Ponphel ,  Micrones ia ,  s e e m s  to have  con t a i ned  exclus ively  ageliferins,  c o m p o u n d s  c o m m o n l y  e n c o u n t e r e d  in 
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Agelas species. Thus, the same species from two different locations has been found to have a markedly 
different secondary metabolite chemistry. In this respect it is important to note that  Astrosclera populations 
show significant differences in their spicule morphology, giving rise to the suggestion that  there could be 
more than one species. The results presented here tend to support this idea. 

Norzooanemonin (2) 11 and trlgonelline (8) 12 have been previously isolated from marine sourcesJ a'Is It 
has  been suggested that  these quaternary ammonium compounds play an important role in ceUular osmotic 
activities 16 of marine invertebrates and their occurrence appears to be quite widespread suggesting them to 
be primary, not secondary metabolites. 

GENERAL EXPERIMENTAL PROCEDURES.- As per (17). 
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