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Tieren sind Ammoniten vorherrschend, u n d e s  liess 
sich eine breite und detaillierte Faunen- und Schicht- 
gliedertmg durchffihren. Die Bedeutung der Gliederung 
wird im Hinblick auf stratigraphische Zonenbildung 
und allgemeine Korrelation kurz besprochen. Die Glie- 
derung der Schichtfolgen ist zur Aufkl~rung der Bio- 
logie und Evolution der Ammoniten brauchbar. Von 
besonderem Interesse erweisen sich die Ammoniten des 
mittleren und oberen Jura von GrSnland, da sie ein 
klares Beispiel geben flit die Tendenz einzdner Fami- 

lien, sich in ihrer Ausbreitung auf begrenzte Faunen- 
gebiete zu beschr~inken. Die Grenzen solcher Provinzen 
bheben nicht dieselben und Unterbrechungen in den zu 
beobachtenden Faunen an bestimmten Stellen sind oft 
auf Auswanderungen der Faunen zurtickzufiihren. 
U n t e r b r e c h u n g e n  d i e s e r  A r t  d f i r f e n  k e i n e s f a l l s  f i be r -  

sehen werden, wenn eine phylogenetische Klassifizie- 
rung versucht wird. So haben die ermittelten Schicht- 
folgen yon Gr6nland einige phylogenetische Ungewiss- 
heiten aufkl~tren k6nnen. 
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T h e  S t r u c t u r e  o f  O c o t e i n e  ( T h a l i c m i n e )  

O c o t e i n e  is a n  a p o r p h i n e  a lka lo id  w h i c h  w a s  i so l a t ed  
f r o m  t h e  b a r k  of  Ocotea Duberula Nees  L F r o m  i ts  d e g r a d a -  
t i o n  p r o d u c t s ,  i t  w a s  s u s p e c t e d  to  b e  i den t i ca l  t o  tha l i c -  
m i n e  ~, a n  a lka lo id  i so la t ed  b y  Y v N v s o v  a n d  PROGRESSOV 
f r o m  t h e  b a r k  o f  Thalictrum minus L. s A d i r e c t  c o m p a r i -  
s o n  k i n d l y  p e r f o r m e d  b y  Pro f .  Y u , ' ~ v s o v  c o n f i r m e d  t h e  
i d e n t i t y  o f  b o t h  a lka lo ids  4. 

Oco t e ine  h a s  t h r e e  m e t h o x y l s  a n d  o n e  m e t h y l e n e  d i o x y -  
g r o u p .  O n  t h e  bas i s  of  t h e  r e l a t i o n  to  c o t a r n i n e ,  t h e  
R u s s i a n  w o r k e r s  p r o p o s e d  t h e  s t r u c t u r e  of  5, 6 - m e t h y l e n e -  
d ioxy-3 ,  4, 7 - t r i m e t h o x y a p o r p h i n e  (I) s T h e  p a r t i a l  s t r u c -  
t u r e  ( I I )  h a s  b e e n  p u t  f o r w a r d  t o  e x p l a i n  t h e  i s o l a t i o n  of  
4, 5 - d i m e t h o x y - N - m e t h y l  p h t a l i m i d e  ( I I I )  b y  o x i d a t i o n  
of  t h e  b a s e  i t se l f  a n d  of  r n - h e m i p i n i c  ac id  b y  p e r m a n g a -  
n a t e  o x i d a t i o n  of  t h e  c o r r e s p o n d i n g  m e t h y l e n e d i o x y -  
t r i m e t h o x y  - 1 - m e t h y l a m i n o e t h y l  - 9, 10 - p h e n a n t h r a q u i -  
n o n e  *. T h e  l a t t e r  c o m p o u n d  w a s  a l so  f o u n d  in  t h e  b a r k  of  
Ocotea puberula 1. S t r u c t u r e  (II) w a s  s u g g e s t e d  b e c a u s e  n o  
a lka lo id  w a s  k n o w n  a t  t h e  t i m e  to  h a v e  p o s i t i o n s  1 a n d  7 
s u b s t i t u t e d .  P o s i t i o n s  2, 3 a n d  4 a re  t h e  m o s t  c o m m o n l y  
s u b s t i t u t e d  bes ides  C-5 a n d  C-6 w h e r e  al l  n a t u r a l l y  oc-  
c u r r i n g  a p o r p h i n e s  are  s u b s t i t u t e d  b y  o x y g e n a t e d  s u b s t i -  
t u e n t s .  

Dr .  S. GOODWIN of  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h  
(Be thesda )  r e c o r d e d  a few y e a r s  a g o  t h e  p r o t o n  r e s o n a n c e  

s p e c t r u m  of  o c o t e i n e  a n d  s h e  i n t e r p r e t e d  h e r  r e s u l t s  in  
t e r m s  of  s t r u c t u r e s  ( IV)  a n d  (V), t h e  f o r m e r  o n e  b e i n g  
p r e f e r r e d  ~. 

B y  t h e  c o u r t e s y  of  Dr .  N.  SHEPPARD ( C a m b r i d g e  U n i -  
ve r s i t y )  we  w e r e  ab le  to  r e c o r d  t h e  s p e c t r a  of  s e v e r a l  a p o r -  
p h i n e  a lka lo ids  a n d  of  ocote ine .  W h e n  c o n v e r t e d  t o  t h e  
s a m e  u n i t s - - T  u n i t s - - o u r  d a t a  c o r r e s p o n d  to  t h o s e  o f  Dr .  
S. GOODWIN. 

Our results together with the rotatory dispersion curve 
of ocoteine ~ and the physical data previously published ~ 
s u p p o r t  s t r u c t u r e  (IV) fo r  oco t e ine  ( tha l l cmine ) .  

E v i d e n c e  for  s t r u c t u r e  ( IV)  is p r o v i d e d  b y  t h e  fo l lowing  
f a c t s :  (a) t h e  c h e m i c a l  s h i f t  d a t a  fo r  t h e  a r o m a t i c  p r o t o n s  
co l lec ted  in  t h e  T a b l e  t o g e t h e r  w i t h  t h e  N - C H  s a n d  O -  
C H  3 a b s o r p t i o n  v a l u e s  a l r e a d y  p u b l i s h e d  e l s e w h e r e  v ind i -  
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Table 

Name Formula O-CH a Aromatic protons 
R 1 R z R s 2 ~ 3 b 4 5 6 ~ 7 1 b 2 b 4 7 b 

Dicentrine VI OCH 3 H - -  6.20 6,20 . . . .  3.30 H 2.42 3.62 
Bulboeapnine VI H OH - -  - -  6.20 . . . .  3.25 3,25 - -  3.45 
o-Methylbulbocapnine VI H OCH a --- - -  6,18 6.28 - -  - -  - -  3.07 3.07 - -  3.32 
Corydine VII H OCHn - -  - -  6.18 6.35 - -  6.18 - -  3.12 3.02 - -  3.35 
o-Methylcorydine VII  H OCH~ CH a - -  6.18 6,32 6.37 6.18 - -  3.15 3.15 - -  3.35 
Glaucine VII OCH a H CHz 6.20 6.25 - -  6.45 6.20 - -  3.42 - -  2.00 3.55 
0coteine (thalicmine) IV - -  - -  - -  6.13 6.13 - -  - -  - -  6.07 3.27 ~ 2.43 - -  

" In %" units. 
b Assignments of resonance to these positions may be interchanged. 

Measurements were made at 40 Mc using a Varian Associates 12 ~ electromagnet. Calibration of the peaks was made by using side bands 
generated by a decode oscillator. The substances were examined in chloroform solution and silicon tetramethyl used as an internal standard, 
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care t h a t  e i ther  C-4 or  C-5 is unsubst i tu ted .  GOODWlN et 
al.8 have  poin ted  ou t  t h a t  the  a romat ic  proton a t  C-4 in 
dicentr ine (VI, R x = O-CH~, R 2 = H) absorbs a t  much  
lower f requency  (2.42 in our  data)  t h a n  found for the  re- 
maining a romat i c  protons.  Ocoteine shows a s trong ab- 
sorpt ion a t  2.43 indica t ing  t h a t  one of the  s t rained posi- 
t ions (C-4 or  C-5) of t he  b iphenyl  sys tem is unsubst i tu ted.  
Since all  na tu ra l  aporphines  are subs t i tu ted  a t  bo th  C-5 
and C-6, the  mos t  probable  s t ructure  is one like (IV) wi th  
C-4 unsubs t i tu ted .  (b) T h a t  C-4 is unsnbs t i tu ted  in oco- 
teine is conf i rmed by  corre la t ion of its physical  propert ies  
wi th  the  regulari t ies po in ted  ou t  by  SHAMMA 2. The pres- 
ence of a C-4 subs t i tuen t  manifes ts  itself by  a h igh  specific 
ro ta t ion  a t  the  sod ium D line, an u l t rav io le t  absorpt ion 
m a x i m u m  near  270 m~ and a re la t ive ly  lower in tens i ty  
absorpt ion (log e = 3.6-4.0) in the  300 m~ region, while 
the C-4 subs t i tu ted  alkaloids show much  lower rotat ions,  
a ba thochromic  shif t  to abou t  282 m~z and higher  absorp- 
t ion a round 300 m~. Ocoteine belongs to the  second class 
since i t  has  been found to exh ib i t  m a x i m a  a t  283 m~ 
(log s = 4.25) and 302 m~  (log e ---- 4.25) and it  is weakly  
dex t ro ro t a to ry  (+37.6  in ethanol)  ~. (c) The  pract ical  
iden t i ty  to  wi th in  t he  expe r imen ta l  error  of its ro ta to ry  
dispersion curve  wi th  t h a t  of (+)  dicentr ine 6 favors  struc- 
ture (IV) for ocoteine,  which can  be considered to be a 
7-methoxydicent r ine .  F r o m  a considerat ion of the  specific 
ro ta t ion  in di f ferent  solvents  (D line) i t  was concluded 
tha t  ocote ine  belongs to t he  (+)  glaucine series *. DJERAS- 
SI, MISLOW and SHAMMA found t h a t  the  sign of the  specific 
ro ta t ion  a t  589 miz is a t rue  cr i ter ion of the absolute  confi- 
gura t ion  of t he  aporphine  bases ~0. Since ocoteine is dex-  
t ro ro t a to ry  a t  the  sodium D line, like (S)(+)dicentr ine  
and (S)(+)glaucine,  i t  mus t  belong to  the  (S) series. 
SHAMMA has also correla ted the  s t ructures  of the  apor-  
phine bases wi th  the i r  absolute  conf igurat ion n. I f  one 
considers only  the  subs t i tuents  on ring D of the  apor-  
phines, regardless of the  na tu re  of r ing A, i t  is found t h a t  
certain subs t i tuen ts  a t  par t icu la r  posit ions can always be 
associated w i t h  a specific absolute  configurat ion n.  For  
instance, the  2, 3 -d imethoxy  combina t ion  which is present  
in glaucine, d icent r ine  and glaucentr ine  is always associ- 
a ted wi th  a d e x t r o r o t a t o r y  base of the  (S) series. The  fact  
tha t  ocote ine  belongs to  th is  series s points  to a 2,3-di- 
m e t h o x y  subs t i tu t ion  in r ing D, leaving posi t ion 4 free, 
confirmed by  i ts  low specific ro ta t ion  a t  the  sodium D 
line. (d) The  remain ing  me thoxy l -g roup  mus t  be located 
at  C-7 because none of t he  chemica l  shif t  values  found 

for the  three methoxyl -groups  of ocoteine (6.07-6.13-  
6.13) corresponds to a me thoxy l -g roup  in posi t ion 5, as 
can be seen by  inspect ion of the  d a t a  in t he  Table .  
Methoxyl-groups  located a t  t h a t  posi t ion are pushed ou t  
of the  a romat ic  plane by  the  ne ighbour ing  p ro ton  or  
me thoxy l  a t  C-4 and hence absorb a t  h igher  fields (6.37 
in O-methylcorydine  and 6.45 in glaucine)~. 

Fur thermore ,  s t ruc ture  (IV) explains  a basic fact  abou t  
the  chemis t ry  of ocoteine, since on ox ida t ion  i t  gives m-  
hemipinic  acid methy l imide  (III) .  S t ruc tu re  (V) would  
give m-hemipinic acid me thy l imide  (III)  if decarboxyla -  
t ion occurred nex t  to the  me thoxy l -g roup  in an  in ter -  
media te  such as (VIII)  s. Prev ious  exper ience f rom our  
labora tory  indicates t h a t  t r icarboxyl ie  acids der ived f rom 
ring A of aporphines are fair ly s table and t h a t  decarboxyl -  
ation, a l though no t  impossible, does no t  t ake  place easi ly 
during t h a t  react ion 2,a~. 

In  the  nuclear  magnet ic  resdnance spec t rum of ocoteine 
(at 60 Me), GOODWlN has also observed 5 a q u a r t e t  of 
lines corresponding to a smal l  chemical  shif t  be tween  the  
two hydrogen a toms of the methy lened ioxy- r ing  s. In  our  
spec t rum- - reco rded  a t  40 M c - - a  broad  double t  a t  
T = 4.1-4.2 appears,  suggest ing an incipient  sp l i t t ing  
caused by  the  non-equivalence  of the  two hydrogen  a toms  
due to a non-p lanar i ty  of the  l inked b iphenyl  sys tem s,x3. 

Rdsumd. Par  l '~tude du spectre de r6sonance magn6-  
t ique  nucl6aire e t  pa r  la considerat ion de sa ro t a t ion  
opt ique de sa dispersion ro ta to i re  et  des spectres de l 'u l t ra -  
violet,  on propose la formule (IV) pour  la ocot6ine (thalic- 
mine).  
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