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A b s t r a c t  - 8 e r b e r i s  a c t i n a c s n t h s  Mert .  en  S c h u l t .  (Berber idaceae)  h a s  y i e l d e d  -- 

t h e  new prosporphine-benzylisoquinolines (+) -ep iberb ive ld ine  Q3) end (+)- 

rupancsmine (II). The f i r s t  o f  t h e s e  d imers  be longs  t o  t h e  e p i  s t e r e o c h e m i c a l  

s e r i e s ,  w h i l e  t h e  second i n c o r p o r a t e s  t h e  normal s t e r e o c h e m i s t r y  a t  C-13. 

Proaporphine-benzyli80quinoline dimers have been found o n l y  among t h e  Berber idacese . '  They o r i -  

g i n a t e  b i o g e n e t i e a l l y  from i n t r s m o l e c u l a r  o x i d a t i v e  c o u p l i n g  of  t h e  b i s b e n r y l i s o q u i n o l i n e  (+)- 

berbamunine (I) or one of i ts c l o s e  r e l a t i v e s . 2  Proaporphine-benzylisoquinolines may be subd i -  

v ided  i n t o  two c l a s s e s .  The more common and h i t h e r t o  t h e  more p r e v a l e n t  c l a s s  is r e p r e s e n t e d  by 

t h e  a l k s l o i d  (+)-pakistsnamine @) and i t s  a n a l o g s  ( + ) - v a l d i b e r i n e  Q), (+) -berb iva ld ine  (4).  

(+) -va ld iv ian ine  (2) and (+)-patagonine (6) which i n c o r p o r a t e  t h e  "normal" s t e r e o c h e m i s t r y  st the 

- 
spire C-13 c e n t e r .  When t r e a t e d  w i t h  a c i d ,  t h e s e  a l k a l o i d s  rea r ranged  t o  aporphine-benzylisoqui-  

n o l i n e  d imers  1-11. r e s p e c t i v e l y ,  s u b s t i t u t e d  a t  C-1,2,9,10 on t h e  aporph ine  

The l e s s  c o m o n  v a r i e t y  of proaporphine-benzylisoquinolines i n c l u d e d ,  up t o  t h e  p r e s e n t  s t u d y ,  

o n l y  ( + ) - e p i v a l d i b e r i n e  (l2) which rea r ranged  t o  an a n a l o g  of t h e  C-1,2,10,11-substituted aporph ine-  

b e n z y l i s o q v i n o l i n e  14. V a l d i b e r i n e  and e p i v a l d i b e r i n e  were b o t h  found i n  B e r b e r i s  v a l d i u i -  

ana. But whereas 15 mg of (+) -va ld iber ine  Q) were o b t a i n e d  from 10 kg of t h e  p l a n t ,  o n l y  1 mg - 
of  t h e  d i e s t e r e o m e r i c  ( + ) - e p i v a l d i b e r i n e  a) cou ld  be found.3 Although never s p e c i f i c a l l y  8 0  

s t a t e d ,  one was t h u s  l e f t  w i t h  t h e  l i n g e r i n g  impress ion  t h a t  proaporphine-benzylisoquinolines of 

t h e  normal s e r i e s  were more common and p r e v a l e n t  then  t h o s e  of t h e  e p i  a e r i e s .  

The s t e r e o c h e m i s t r y  a t  C-13 of  (+)-pakistenamine (2) and its a n a l o g s  o f  t h e  normal s e r i e s  was 

o r i g i n a l l y  de te rmined  by a d e t a i l e d  NMR NOEDS s t u d y  on 2. But t h e  s t e r e o c h e m i s t r y  of (+)-epival-  

d i b e r i n e  (12) was deduced i n d i r e c t l y  mainly through i t s  rearrangement  p roduc t  (ana log  of s), 



s i n c e  i n s u f f i c i e n t  amounts were a v a i l a b l e  f o r  N O E D S . ~  P r e s e n t l y ,  we have found t h a t  B. s c t i n s -  

c s n t h a  Mart. ex S c h u l t .  (7.28 kg) produces an  a r r a y  of proeporphine-benzyli8oquinolines i n c l u d -  - 
i n g  (+)-pskis tsnemine (L) (5 mg), (+) -beeb ivs ld ine  @) (4 mg) and (+)-patsgonine (6) (60 mg). 4  

The most s i g n i f i c a n t  p roduc t  found, however, was t h e  new amorphous dimer (+) -ep iberb iva ld ine  a, 
C36H38N206, Y mex CHC13 1645, 1675,  3555 d i a s t e r e o m e r i c  w i t h  (+) -berb iva ld ine  (4). and 

ob ta ined  i n  t h e  r e l a t i v e l y  g e n e n s  amount o f  45 mg. The 360 MHz CDC13 NMR spectrum h a s  been sum- 

marized around e x p r e s s i o n  13. The r i n g  D v i n y l i e  d o u b l e t  s t  6 6.36 i s  d i a g n o s t i c  of t h e  e p i s e r i e s ,  

and s o  i s  t h e  w e l l  d e f i n e d  A B system a t  6 6.89 d and 6.99 d due t o  t h e  p r o t o n s  of r i n g  c'.  3 
2 2 

S i n c e ,  f o r  t h e  f i r s t  t ime ,  we had on hand a dimer of t h e  e p i  s e r i e s  i n  s u f f i c i e n t  amounts, t h e  

5 
a l k a l o i d  was s u b j e c t e d  t o  a n  NMR NOEDS a n a l y s i s  t o  confirm independen t ly  t h e  s t e r e o c h e m i s t r y  a t  

C - 1 3 . ~  The r e s u l t s  a r e  p r e s e n t e d  a ravnd  e x p r e s s i o n  1 2 - s .  A t e l l i n g  f e a t u r e  is t h e  13.8% NOE 

of  H-12 (6 6.36) vpon i r r a d i a t i o n  of H-6a (6 3 . 3 4 ) ,  so t h a t  t h e s e  hydrogens m e t  be proximate.  

The mass spectrum of  ( + ) - e p i b e r b i v s l d i n e  @) i n c l u d e s  molecu la r  i o n  mlz 594 (19) ,  and base i o n  

m/z 192 r e p r e s e n t i n g  r i n g s  A'and B'of t h e  terrahydrobenzylisoquinoline moiety.  7  - - 
F i n a l  proof of s t r u c t u r e  was e u p p l i e d  by t h e  a c i d  e e t a l y z e d  reerrangement  o f  (+) -ep iberb iva ld ine  

( l 3 )  t o  t h e  amorphous (-)-aporphine-benrylisoquinoline 14, C36H38N206.8 The 200 MHz NMR CDCI3 

spectrum i s  quoted around e x p r e s s i o n  14. S i g n i f i c a n t l y ,  t h e  downf ie ld  a r o m a t i c  a b s o r p t i o n  near 

6 8 . 1  due t o  H-11 of an  sporph ine  i s  m i s s i n g  a i n c e  t h a t  s i t e  i s  s u b s t i t u t e d .  

Another new proaporphine-benzylisoquinoline dimer we subsequen t ly  o b t a i n e d  from t h e  same source 

i s  t h e  amorphous and monophenolic (+)-rupancamine c 5 ) ,  C37H40N206, Y max CHC13 1645, 1670, 3550 

-1 9 
cm . This  normal a l k a l o i d  was p r e s e n t  i n  l e a s e r  amount (23 mg) t h a n  e p i b e r b i v a l d i n e  @) (45mg). 

I n  t h e  200 MHz CDCl spectrum ( e x p r e s s i o n  g), t h e  r i n g  D v i n y l i c  d o u b l e t  is r e l a t i v e l y  u p f i e l d  s t  
3 

6 5.92,  i n  accord  w i t h  t h e  normal s t e r e ~ c h e m i s t r y . ~  Fur the rmore ,  t h e  A2B2 system r e p r e s e n t i n g  the 

r i n g  C '  p r o t o n s  f a l l s  between 6 6.94 and 7.00,  and i s  l e s s  w e l l  d e l i n e a t e d  t h a n  i n  e p i b e r b i ~ a l d i n e .  

The mass spectrum shows molecu la r  i o n  mlz 608 ( 6 ) ,  and base peak mlz 192. 
9 

To complete t h e  s t r u c t u r e  e l u c i d a t i o n ,  rupancemine was r e a r r a n g e d  t o  amorphous aporphine-benzyl-  

i s o q u i n o l i n e  (+)-16, C37H40N206, whose NMR spec t rum (200 MHz, CDC13) inc luded  a s i n g l e t  s t  6 8 . 1 0  

10 
r e p r e s e n t i n g  H-11. 

The i e o l e f i o n  of  r e l a t i v e l y  l a r g e  amounts o f  e p i b e r b i v a l d i n e ,  accompanied by o t h e r  proaporphine-  

benzy l i soqu ino l inea  of t h e  a l t e r n a t e  normal s t e r e o e h e m i s t r y ,  i n d i c a t e s  t h a t  bo th  s e r i e s  may e x i s t  

i n  e i n  abundance. The emaunts p r e s e n t  p robab ly  depend upon t h e  d i f f e r e n t  enzymes respons-  

i b l e  for t h e  i n t r e m o l e c u l a r  o x i d a t i v e  c o u p l i n g  of t h e  b i s b e n z y l i s o q u i n o l i n e  p r e c u r s o r ( s ) .  
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