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and  IV c o m p a r e d  to  w h a t  is obse rved  for t he  r eac t ion  of I 
w i t h  V. 

If  t h i s  is t he  case, I a n d  t e t rahydro- f i -ca rbo l ine -3-  
ca rboxy l i c  acid 3 (VI) o u g h t  to  r eac t  m u c h  fas t e r  t h a n  I 
a n d  V. Th i s  a s s u m p t i o n  ha s  been  verif ied,  a n d  f o r m a t i o n  
of I I I - 3 - C O O H  f rom I a n d  V I  ha s  been  found  to be  more  
t h a n  40 t i m e s  as r ap id  as f o r m a t i o n  of I I I  f rom I a n d  V. 

I n  ana logy  w i t h  t he  d i f fe ren t  p K , - v a l u e s  found  for 
indole -2-carboxyl ic  acid * (5.28) a n d  indole -3-carboxyl ic  
acid s (7.00), I V  m a y  be  s o m e w h a t  s t ronge r  a n  acid t h a n  
VI ,  wh ich  should  increase  t h e  ca t a ly t i c  eff ic iency of t he  
c a r b o x y l  g roup  in I V  over  t h a t  in  VI .  Th i s  is also ref lec ted  
in t h e  d i f f e ren t  r a t e s  for t o r m a t i o n  of I I I  a n d  I I I - 3 - C O O H  
in t h e  r eac t ions  of I w i t h  t V  respec t ive ly  VI .  

Thus ,  t he  r ap id  f o r m a t i o n  of I I I  f rom I a n d  I V  m a y  be  
i n t e r p r e t e d  in t e r m s  of a m e c h a n i s m  invo lv ing  in t r a -  
molecu la r  acid ca ta lys i s  of t he  f o r m a t i o n  of t he  i m l n o n i u m  
c o m p o u n d  V I I I  (Scheme).  Concer ted  d e c a r b o x y l a t i o n  of 
V I I I  v i a  t h e  zwitterion a n d  t a u t o m e r i c  r e a r r a n g e m e n t  to  
gain  r e sonance  s t ab i l i za t ion  resu l t s  in  t he  fo rn l a t i on  of 
I I I  (Scheme).  

The  r eac t ion  of I w i t h  V I  can  be  descr ibed b y  a s imi la r  
m e c h a n i s m ,  bu t ,  in  t h i s  case d e c a r b o x y l a t i o n  does no t  
t ake  place. 

Also  o t h e r  c a r b o n y l  compounds ,  e.g. fo rma[dehyde ,  
benza ldehyde ,  ace tone  etc., r eac t  w i t h  I V  to  fo rm yellow, 

h igh ly  f luorescen t  compounds .  Moreover ,  f i -phene thyl -  
amines  h a v e  also been  found  to  undergo  r eac t ion  w i t h  I 
y ie ld ing  f luorescen t  compounds ,  p r e s u m a b l y  b y  a s imi la r  
m e c h a n i s m .  

F u r t h e r  s tud ies  Oil t he  h i s tochemica l  app l i ca t i on  of t he  
r eac t ion  descr ibed  in th i s  p a p e r  are  in  p rog re s sk  

Zusammen/assung. Die Iden t i f i z i e rung  u n d  der  Bi ldungs-  
m e c h a n i s m u s  des f luoresz ie renden  P r o d u k t e s  aus  Glyoxyl-  
s~ture u n d  T r y p t a m i n  wi rd  beschr ieben .  E ine  in t r a -  
mo leku la re  s~ture-katalysier te  R e a k t i o n  wi rd  fiir die 
B i l dung  des f luoresz ie renden  P r o d u k t e s  vorgeschlagen .  
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D e h y d r o o c o t e i n e  a n d  D i d e h y d r o o c o t e i n e  f r o m  Ocotea puberula 

Ocote ine  (I) has  been  i so la ted  f rom Ocotea puberula 
(Nees e t  Mart . )  ~N~EES 1 a n d  f rom Thalictrum minus L. ~, 
T. isopyroides C. A. MEu ~, T. ]endleri Enge lm.  ex A. G r a y  4 
and  Phoebe porphyria (Gris.) Mez. 5. IACOBIJCCI s r epo r t ed  
t h e  p resence  of a second  a lka lo id  in t he  benzene  e x t r a c t  
of Ocotea puberula. 

Whi le  t he  m e t h a n o l i c  e x t r a c t  of t he  b a r k  af forded on ly  
ocote ine  (I) a n d  t h e  o x o a p o r p h i n e  I I L  f rom t h e  l i gh t  
p e t r o l e u m  e x t r a c t  i t  was  possible  to  i so la te  in  0.8%0 yie ld  
a n o t h e r  bas ic  s u b s t a n c e  which,  pur i f ied  b y  p r e p a r a t i v e  
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TLC a n d  crys ta l l ized  f rom e thy l  ace ta te ,  m e l t e d  a t  
203-204~ and  a n a l y z e d  for C21H~iNO 5. I t  was  homo-  
geneous on  severa l  TLC sys t ems  a n d  u n s t a b l e  to  l ight .  

The  U V - s p e c t r u m  suggests  s t r u c t u r e  I I I  for t i le com- 
pound ,  w i t h  a c o n j u g a t e d  c h r o m o p h o r e  of t h e  dehydro -  
a p o r p h i n e  t y p e  s-10, w i t h  m a x i m a  a t  220, 263 a n d  335 n m  
(log e 4.56, 4.80 and  4.06). Besides,  t he  I R  b a n d  a t  1590 
cm -~ due  to  ske le ta l  C=C in -p l ane  v ib ra t ions ,  is more  
i n t ense  t h a n  in  ocote ine  (I). 

The  N M R  s p e c t r u m  shows a n  N - m e t h y l  g roup  (6 3.10, 
s, 3H), 3 m e t h o x y  groups  (8 4.08, s, 6H,  and  6 4.12, s, 3H),  
a m e t h y l e n e d i o x y  group  (~ 6.12, s, 2H),  a n d  a r o m a t i c  
p r o t o n s  (d 6.60, s, 1H;  8 7.10, s, 1H, a n d  d 8.45, d(?) ,  lt-I). 
These  va lues  are  t y p i c a l  of t h e  d e h y d r o a p o r p h i n e  alka-  
loidsS-l~ t h e  N - m e t h y l  g roup  is sh i f t ed  f rom d 2.53 in 
ocote ine  to  d 3.10, a n d  t he  2 h y d r o g e n  a t o m s  of t he  m e t h y -  
lene d ioxy  r ing  are now m a g n e t i c a l l y  e q u i v a l e n t  due  to  
t he  p l a n a r i t y  of t h e  p h e n a n t h r e n e  sys tem.  The  s ignal  a t  
d 8.45 which  is t yp i ca l  of t h e  C-11 p r o t o n  appea r s  as a n  
a s s y m m e t r i c  double t ,  sugges t ing  t h a t  t h e  i so la ted  base  
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could be  impur i f ied  b y  a mino r  c o m p o n e n t  of v e r y  s imi lar  
s t ruc tu re .  

On GLC a sample  p rev ious ly  pur i f ied  b y  p r e p a r a t i v e  
TLC showed a ce r t a in  a m o u n t  of a n o t h e r  componen t ,  
w i th  a s l ight ly  h igher  r e t e n t i o n  t i m e  on  a S E - 3 0 % -  
C h r o m o s o r b - W - A W  co lumn  t h a n  the  m a j o r  one. The  
same  mix tu re ,  b u t  w i t h  s u b s t a n t i a l l y  lesser a m o u n t s  of 
t he  m i n o r  c o m p o n e n t ,  was  fo rmed  d u r i n g  p e r m a n g a n a t e  
ox ida t ion  of ocote ine  (I) in  ace tone  a t  room t e m p e r a t u r e  n 
(26% yield,  m.p.  201-202~ t h u s  conf i rming  s t r u c t u r e  I I I  
for t h e  m a j o r  c o m p o n e n t ,  w h i c h  was accord ing ly  n a m e d  
dehydrooco te ine .  

The  he te rogeneous  c h a r a c t e r  of t h e  isola ted p r o d u c t  was 
conf i rmed  b y  mass  spec t rome t ry ,  where  2 series of peaks  
appear ,  w i t h  re la t ive  in tens i t i e s  d e p e n d i n g  on t he  opera t -  
ing t e m p e r a t u r e .  Spec t r a  r u n  a t  n o r m a l  t e m p e r a t u r e s  
show peaks  co r re spond ing  to  I I  (m/e 367 (M+), 352 (M-15), 
337, 322, 183.5 (M++)), t o g e t h e r  w i t h  peaks  due  to a 
lower molecu la r  we igh t  c o m p o n e n t  (M+ 365). R u n s  m a d e  
a t  h igher  t e m p e r a t u r e ,  a n d  w h e n  mos t  of t he  sample  h a d  
volat i l ized,  exh ib i t  on ly  t i le peaks  co r respond ing  to t h e  
m i n o r  c o m p o n e n t  (m/e 365 (M+), 350 (M-15), 335, 320, 
182.5 (M++)). The  s imi l a r i t y  of b o t h  f r a g m e n t a t i o n  pa t -  
te rns ,  a l t h o u g h  - as in  t he  a p o r p h i n e  field 1~ 1~ _ of no 
d iagnos t ic  value,  ind ica tes  a close s t r u c t u r a l  s imi lar i ty .  
T a k i n g  in to  accoun t  t he  N M R  d a t a  of t he  i so la ted  m a t e -  
rial, wh ich  favors  a s imi la r  s u b s t i t u e n t  o r ien ta t ion ,  for- 
m u l a  I V  can  be a d v a n c e d  for t he  second componen t .  Dide- 

hydrooco te ine  (IV) is a r e p r e s e n t a t i v e  of a new k ind  of 
a p o r p h i n e - t y p e  alkaloids.  

Zusammen/assung. Zwei neue  Alkaloide  des A p o r p h i n -  
typus ,  D e h y d r o o c o t e i n  (III) u n d  D idehyd rooeo t e in  (IV), 
w u r d e n  aus  Ocotea puberula (Nees et  Mart . )  Nees isoliert ,  
u n d  ihre  S t r u k t u r e n  aufgekl~trt. 
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T h e  S truc ture  of M e s o b i l i r h o d i n  

Mesobi l i rhod in  was recorded  as a m i n o r  p r o d u c t  du r ing  
t he  syn thes i s  of mesobi l iv io l inL  SEIDEL a n d  MOLLER = 
p roposed  a b i l ad iene  b, c s t r u c t u r e  i someric  w i t h  meso-  
b i l iv io l in  (bi ladiene a, b) and  c o n t a i n i n g  t he  same  side 
cha in  subs t i t uen t s .  Mesobi l iv iol in  and  mesob i l i rhod in  h a v e  
r ecen t ly  been  p r e p a r e d  a f rom mesobi l i rub inogen .  A s t ruc-  
t u r e  was p roposed  a for mesob i l i rhod in  b u t  ce r t a in  a l ter-  
n a t e  poss ibi l i t ies  were no t  e l imina ted .  T he  s t ruc tu re -  
p roposed  is d i f fe rent  to  t h a t  4,5 for mesob i l i rhod in  pre-  
p a r e d  b y  a lka l ine  i somer iza t ion  of i -Urobi l in .  

W e  h a v e  p r e p a r e d  a rhod ino id  p i g m e n t  t r o m  mesobi l i -  
r u b i n o g e n  6, 7 wh ich  is p r e s u m a b l y  t he  same  as mesobi l i -  
r h o d i n  p r e p a r e d  b y  STOLL a n d  GRAY a. Analys i s  of t h e  
mass  s p e c t r u m  a n d  N M R - s p e c t r u m  suppor t s  t h e  p roposed  
s t r u c t u r e  I. Th i s  es tab l i shes  t h a t  t h e  two  p r e p a r a t i v e  
m e t h o d s  yield iden t i ca l  p roduc ts ,  a n d  no t  d i f fe rent  as is 
c u r r e n t l y  ind ica ted .  

Crude mesob i l i rub inogen  was p r e p a r e d  b y  t he  sod ium 
a m a l g a m  reduc t i on  7 of two  300 m g  lots  of b i l i rub in  
(Nu t r i t i ona l  Biochemicals) .  T he  c rude  mesob i l i rub inogen  
was dissolved in m e t h a n o l  and  h e a t e d  for 7 m i n  w i th  1/10 
v o l u m e  of 20% FeCla in HC16. The  p r o d u c t s  were p h a s e d  
in to  CHC1 a a n d  w a s h e d  free of acid. Comple te  esterif ica-  
t ion  was assured  b y  t he  add i t i on  of d i azome thane .  Meso- 
b i l i r hod in  es ter  was  pur i f ied  to  c h r o m a t o g r a p h i c  homo-  
gene i ty  b y  p r e p a r a t i v e  t h i n  layer  c h r o m a t o g r a p h y  s, 9 on  
sil ica gel w i th  CC14:CH3COOCHa (1:2 v/v) .  Ana ly t i ca l  
c h r o m a t o g r a p h y  of t h e  red  p r e s m n p t i v e  mesob i l i rhod in  
d i m e t h y l  es ter  on  2 a d d i t i o n a l  sys t ems  9 revea led  on ly  1 
p i g m e n t  zone. The  e lect ronic  a b s o r p t i o n  spec t ra  of meso-  
b i l i r hod in  d i m e t h y l  es ter  showed  abso rp t ion  m a x i m a  a t  
557 a n d  306 n m  in 5% HC1-CH3OH w / v ;  578,541 and  316 
n m  in e t h a n o l  s a t u r a t e d  w i t h  zinc ace ta te .  

The  mass  s p e c t r u m  of t he  pu re  p r e c i p i t a t e d  d i m e t h y l  
es ter  was recorded  in an  ALl -MS 9 i n s t r u m e n t .  Di rec t  in le t  

p robe  was employed,  w i t h  a source t e m p e r a t u r e  a b o u t  
220 ~ a t  70 eV. 

Principal /ragment ions /rom mesobilirhodin dimethyl 
ester with their intensities i n  parentheses. 494 m/e (100) is 
t a k e n  as t h e  base  peak,  a n d  on ly  peaks  w i t h  i n t e n s i t y  
g rea te r  t h a n  5% are given.  Below 300 m/e only  peaks  w i t h  
i n t e n s i t y  g rea te r  t h a n  10% are  given.  Peaks  below 170 
m/e are no t  given.  

618 (5) M+ 333 (5) 303 (10) 211 (12) 
494 (100) 334 (5) 302 (11) 208 (12) 
480 (3) 319 (5) 301 (9) 194 (27) 
420 (5) 318 (12) 300 (5) 185 (18) 
417 (8) 317 (15) 299 (10) 183 (19) 
373 (8)' 316 (31) 287 (11) 182 (10) 
372 (18) 315 (13) 244 (11) 181 (31) 
371 (27) 314 (5) 243 (26) 180 (78) 
348 (7) 305 (7) 229 (17) 170 (18) 
346 (6) 304 (19) 213 (11) 
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