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ref lux  for 1 h, w h i c h  also gave rise to  r e m o v a l  of t he  
fo rmyl  group,  p r o b a b l y  v ia  ox ida t i on  to  ca rboxyl ic  g roup  
followed by  d e c a r b o x y l a t i o n  9. 

T r e a t m e n t  of t he  r eac t ion  m i x t u r e  w i t h  sod ium boro-  
h y d r i d e  gave  t he  isomeric  m e t h o x y l a t e d  de r iva t ives  
f o r m u l a t e d  as 4 ( the N M R  showed absence  of the  a ldehyde  
pro ton ,  which  was replaced  b y  a py r roL~-H s ignal  a t  
d 6.55, and  t he  U V - a b s o r p t i o n  a t  216 n m  confo rmed  w i t h  
t he  l i t e r a tu re  d a t a  for a n  a l k y l - s u b s t i t u t e d  pyrrole) ,  
wh ich  were ana lyzed  b y  GLC-m.s.  1. 

The  f r a g m e n t a t i o n  pa t t e rn s ,  cha rac t e r i zed  b y  peaks  
a r i s ing  f rom c leavages  a d j a c e n t  to  m e t h o x y l  groups  (4) 
a l lowed t he  pos i t ion  of t he  or ig inal  doub le  bonds  to  be  
es tab l i shed  as s h o w n  in 2 a n d  3;  peaks  ar iz ing b y  loss of 
m e t h a n o l  f rom the  p r i m a r y  f r a g m e n t s  also occurred  a n d  
b o t h  t he  m e t h o x y l a t e d  de r iva t i ve s  gave t he  base  peak  a t  
m/e 80. No ev idence  has  been  ob t a ined  to e s t ab l i sh  un-  
a m b i g u o u s l y  t he  s t e r eochem i s t r y  of t he  double  bonds ,  b u t  
on  the  basis  of t he  chemica l  sh i f t  of t he  allylic m e t h y l e n e  
p ro tons  (1.94 ppm),  we t e n t a t i v e l y  a s s um ed  i t  to  be  
t~ans lo. 

The  m o s t  po la r  c o m p o n e n t  of t he  a ldehyde  f r ac t ion  
gave a single peak  in GLC and  a m.s. w i t h  s u b s t a n t i a l l y  a 
single molecu la r  ion a t  M ~/e 413, co r respond ing  to a di- 
u n s a t u r a t e d  Cia a lky l -3 - subs t i t u t ed  pyr ro le -2 -a ldehyde  
(5). The  UV-  (;tma~ 248, 302 n m ;  e 6000 and  17,000), 
I R -  (3445, 3250, 1660 a n d  1645 c m  i) a n d  N M R -  [9.22 
(1 H, s), 6.76 a n d  5.94 (each 1 H, d, J 2.4 Hz),  5.24 
(4 H, t, J 6 Hz), 2.70 (2 H, t, J 6 Hz),  1.94 (8 H, q, J 6 Hz),  
1.26 (bs) and  0.90 (3 H, d i s t o r t e d  t) p p m  spec t ra  accord  
w i t h  th i s  fo rmula t ion .  The  m e t h o x y m e r c u r a t i o n - d e m e r c u -  
r a t i on  p rocedure  was also appl ied  to th i s  mate r ia l .  Di rec t  
GLC-m.s.  1 of t he  reaction, m i x t u r e  (organic layer) showed 
the  presence of a m o n o m e t h o x y  de r iva t i ve  (M+/e 417) and  
a d i m e t h o x y  de r iva t i ve  (M+/e 449). The  f r a g m e n t a t i o n  
p a t t e r n s  of t he  m e t h o x y l a t e d  ma te r i a l s  were i n t e r p r e t e d  
as shown in 6 a n d  7 and  al lowed the  pos i t ion  of the  or iginal  
double  bonds  to be es tab l i shed  as shown in 5. 

Esler fraction. C h r o m a t o g r a p h y  on  12~ AgNOa-im- 
p r e g n a t e d  silica gel in benzene  of th i s  f r ac t ion  also gave  3 
p r inc ipa l  por t ions .  The  less polar  p o r t i o n  (7 mg), ex- 
a m i n e d  by  GLC-m.s.  ~, con t a ined  4 homologue  c o m p o n e n t s  
g iv ing M+/e a t  447,419,  405 and  391 (rela t ive p ropor t i ons  
7, 40, 24 and  29%, respect ively ,  d e t e r m i n e d  f rom GLC 
peak  areas).  The  mass  spec t ra  f rom all GLC peaks  were 
m a r k e d  b y  in tense  f r a g m e n t s  a t  M+-59 (loss of carbo-  
m e t h o x y l  group) a nd  m/e 138, which  we supposed  to  be 
due to  t he  ion c. F r o m  th i s  we suggest  t h a t  these  corre- 
spond  to a lky l -3 - subs t i t u t ed  pyr ro le -2 -ca rboxyl ic  acid 
m e t h y l  es ters  8;  t he  m o s t  r e l e v a n t  c r i te r ia  conf i rming  
these  a s s ignemen t s  are t he  N M R -  and  UV-spec t ra .  I n  t he  
N M R  th i s  ma te r i a l  showed  1 H doub le t s  (J 2.4 Hz) a t  6.64 

a n d  5.84, a 3H s a t  3.78, a 2H t (J 6 Hz) a t  2.7 and  also 
s ignals  a t  1.26 (bs) and  0.90 (d is tor ted  t) ppm.  The  U V -  
abso rp t i ons  a t  240 and  273 n m  (e, 5000 a n d  12,500 
a s suming  a m.w. of 405) conf i rmed  t he  re la t ive  pos i t ion  
of t he  s u b s t i t u e n t s  (i.e. 2 - c a r b o m e t h o x y  a n d  3-aikyl  
chain)  11. The  I R  showed peaks  co r respond ing  to N H  
(3460 cm -1) a n d  C = O es ter  (1685 cm- t ) .  

The  midd le  po la r  po r t i on  (15 mg) was a m i x t u r e  of 2 
c o m p o u n d s  in t he  re la t ive  p r o p o r t i o n  of 7 : 3 g iv ing in t he  
GLC-m.s .  t M+/e a t  445 a n d  417, respect ively ,  and  ve ry  
s imi la r  f r a g m e n t a t i o n s  w i t h  m a j o r  peaks  a t  M+-59 a n d  
m/e 138 (c). Th i s  t o g e t h e r  w i t h  UV, I R  a n d  NMR.  [5.24 
(2H, t, J 6 Hz),  1.96 (4H, q, J 6 Hz) ; d i s u b s t i t u t e d  doub le  
b o n d ]  d a t a  of t he  m i x t u r e  a l m o s t  iden t ica l  to  those  of 8 
al lowed us to  sugges t  t h a t  these  cor respond  to a C2~ and  
Cil m o n o - u n s a t u r a t e d  a lky l -3 - subs t i t u t ed  pyr ro le -2-car -  
boxyl ic  acid m e t h y l  esters  9 and  10, respect ive ly .  No 
a t t e m p t s  were m a d e  to locate  double  bonds .  

The  m o s t  po la r  f r ac t ion  (10 rag) c o n t a i n e d  a single 
component giv ing  in GLC-m.s.  1 M+/e 443 co r r e spond ing  
to 11; t h e  UV, I R  a n d  N M R  da ta ,  w h i c h  i n t e r  a l ia  ex- 
c luded  t he  presence  of a c o n j u g a t e d  diene, were cons i s t en t  
w i t h  th i s  fo rmula t ion .  

Acid fraction. The  minor ,  m o s t  po la r  f r ac t ion  (6 mg), 
e x a m i n e d  b y  m.s. con t a ined  2 c o m p o n e n t s  g iv ing  M+/e a t  
431 a n d  403 a n d  a m a j o r  p e a k  a t  m/e 124 (ion d). T r e a t -  
m e n t  w i t h  d i a z o m e t h a n e  gave  a m a t e r i a l  iden t i ca l  in 
SiOi-AgNO 3 TLC w i t h  t h e  m i x t u r e  of 9 and  10. 

Summary. A nove l  g roup  of c o m p o u n d s  cha rac t e r i zed  
b y  s a tu ra t ed ,  mono-  a n d  d i - u n s a t u r a t e d  long a lkyl  cha in  
(Cls to  C~3 ) l inked  a t  pos i t ion  3 of a py r ro l -2 -a ldehyde  
residue has  been  isola ted f rom the  m a r i n e  sponge Os- 
carella lobularis, which  also yie lded a series of cor respond-  
ing pyr roI -2-carboxyl ic  acids a n d  m e t h y l  esters.  
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Chiral i ty  of ( + ) -Octoc lo thep in ,  a Stereospeci f ic  Neuro lept ic  Agent  ~ 

Two chi ra l  neuro lep t ic  agen ts  e x h i b i t i n g  s tereospeci-  
f ic i ty  of biological  ac t ion  h a v e  been  r epo r t ed  in t he  l i tera-  
ture .  These  are m e t h o t r i m e p r a z i n e ,  of wh ich  t he  ( - - ) -  
e n a n t i o m e r  is t he  more  p o t e n t  2 and  bu tac l amol ,  of 
which  the  ( + ) - e n a n t i o m e r  is a b o u t  as p o t e n t  3,~ as 
f luphenaz ine .  The  abso lu te  conf igura t ion  of ( - - ) - m e t h o -  
t r i m e p r a z i n e  is u n k n o w n ,  b u t  t h a t  of ( + ) - b u t a c l a m o l  has  
been  d e t e r m i n e d  b y  X - r a y  c rys ta l  s t r u c t u r e  analys is  a. 

W e  now f ind t h a t  t he  neuro lep t i c  a c t i v i t y  of octo- 
�9 c lo thep in  5, 1-~ is conf ined  to i ts  ( + ) - e n a n t i o m e r  (see Table) .  
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of  JILEK et  al. 5, h a s  been  c o n f i r m e d  b y  s u b s e q u e n t  w o r k  
of t h a t  g r o u p  s . X - r a y  c r y s t a l  s t r u c t u r e  ana l y s i s  h a s  
s h o w n  t h a t  t h e  a b s o l u t e  c o n f i g u r a t i o n  of ( + ) - o c t o -  
c l o t h e p i n  is S, fo l lowing  t h e  c o n v e n t i o n  of CAIRN, INGOLD 
a n d  PRELOG ~. T h e s e  r e su l t s  m a y  h a v e  i m p l i c a t i o n s  for  
t h e  g e o m e t r y  of  t h e  neu ro l ep f i c  r e c e p t o r  si te.  T h e  con-  
f o r m a t i o n  a n d  c o n f i g u r a t i o n  of  t h e  molecule ,  as  o b e r v e d  
in c r y s t a l s  of t h e  base ,  a re  s h o w n  in t h e  F igu re .  T h e  
s t r u c t u r e  w a s  so lved  b y  d i r ec t  m e t h o d s  f r o m  d i f f r a c t s -  
m e t e r  da ta ,  r e f ined  b y  b l o c k - d i a g o n a l  l e a s t - s q u a r e s  to  
R = 0.039, a n d  t h e  a b s o l u t e  c o n f i g u r a t i o n  w a s  de te r -  
m i n e d  b y  a HAMILTON R - f a c t o r  r a t i o  t e s t  s, s ign i f i can t  a t  
b e t t e r  t h a n  t h e  0.005 level of p r o b a b i l i t y ,  a n d  b y  m e a s u r e -  
m e n t  of F r i ede l  pa i r s .  

CH3 
I Q 

(+) ,  S- Oetoelothepin 

(+)-S-Oetoclothepin: perspective drawing of the structure as ob- 
served in crystals of the base. The dotted line indicates the fold axis 
of the central seven-membered ring. 

Neuroleptic activities of octoclothepin and its enantioiners (U = 
inactive with 20 mg/kg) 

Octoelothepin 
(~=) (+)  ( ) 

Apomorphine antagonism ~ rat 
(EDs0 mg/kg s.c.) 
At: 30' 0.12 0.06 13.5 

240" 0.06 0.03 
480' 0.43 0.13 

Amphetamine antagonism b rat 
(EDs0 mg/kg s.c.) 0.12 0.07 2.55 

Induction of catalepsy o rat 
(EDa0" mg/kg s.c.) 1.98 1.47 

Determined by a method based on JANSSE~ et al. 9. Following the 
s.c. administration of the test compound, the rats were treated after 
specified time intervals (Z]t) with 2 mg/kg apomorphine-HC1 i.v, 
The presence or absence of gnawing after this normally supra-maxi- 
mal dose of apomorphine was noted 10, 20 and 30 rain after its 
injection. The dose which reduces the frequency of gnawing to 50% 
was calculated 1~ 

bDetermined after concurrent s.c. administration of a supra- 
maximal dose of 10 ing/kg n-amphetamine sulphate and the test 
substance. Beginning 30 min after the injections, 4 observations were 
made at 10-rain intervals for the presence or absence of typical 
ainphetamine-induced stereotypies. The average frequency of stereo- 
typies at each dose level was determined and the dose which reduces 
the frequency of stereotypies to 50% was calculated 1~ 

~Measured by the method of STILLE et al. n. The average duration 
of catalepsy at various times after s.c. injection of the test substance 
was determined and, for the time interval at which the maximal 
cataleptic effect occurred, the drug dose which produces catalepsy 
lasting on average for 30 see was derived from the duration/log- 
dose regression line. In each of these tests, 3 dose levels of test sub- 
stance and 8 to 10 rats per dose level were employed. 

Summary. T h e  bio logica l  a c t i v i t y  of  t h e  n e u r o l e p t i c  
a g e n t  o c t o c l o t h e p i n  h a s  b e e n  s h o w n  to  be  conf ined  to  i t s  
( + ) - e n a n t i o m e r  w h i c h  h a s  t h e  S -con f igu ra t i on .  
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