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A b s t r a c t :  The new b ~ s b e n z y l i s o q u ~ n o l i n e  a l k a l o i d  (+)- temuconine (1) h a s  been  

found in Berberis v a l d ~ v i a n a  P h i l .  ( ~ e r b e r i d a c e a e ) .  I t s  structure was con-  

f i rmed  by a n  NMR NOE s t u d y .  

A S  part  o f  a c o n c m u i n g  s t u d y  of c h l l e a n  mrnbe r s  o f  t h e  ~ e r b e r l d a c e a e  f a rn l ly ,  we have  i s o l a -  

r e d  and c h a r a c t e r i z e d  t h e  new d i p h e n o l i i  b i s b e n z y l i s o q u l n o l i 8 1 e  alkaloid (+)- ternuconine (1) obtain- 

e d  from - v a l d i v l a n a  P h i l .  c o l l e c t e d  n e a r  t h e  town of  ~ e r n u c o ,  i n  c e n t r a l  C h l l e .  
3  

+ 
'rhe mass s p e c t r u m  o f  (+)-cemuconine (i), c ~ ~ H ~ ~ ~ ~ N ~ ,  shows peaks m / z  609 (M - 1 )  ( 0 . 2 1 ,  206 

(94) and 192 (100) (Tab le  I). The l a t r e r  two peaks  r e p r e s e n t  i h e  t w o  d l f f e r e n r  d i h y d r o i s o q u ~ n o -  

l i n ~ u m  c a t i o n s  which c a n  r e s u l t  From c l e a v a g e  of  t h e  c e n t r a l  d o u b l y  b e n z y l l c  bonds  i n  s p e c i e s  1. 

The 200 MHz FT NMR spec t rum in CDC13 h a s  b e e n  summarized a r o u n d  e x p r e s s ~ o n  1 and i n c l u d e s  t h r e e  

rnrrhoxyl  and two P m e t h y l  s m g l e t s .  ~ h l s  s p e c t r u m  b e a r s  a d ~ s r i n c t  s i m i l a r i t y  r o  t h a t  f o r  t h e  

known t r l p h e n o l i c  a l k s l o l d  (+)-berbamunlne ( L ) ,  which o c c u r s  i n  B. l y c ~ u m  Royle4 and o r h e r  

Berberis s p e c ~ e s , ~  and w h i c h  h a s  been autllned in expression 2.   he U Y  spectrum of 1 (=ab le  I )  

h a s  a m a n ~ m u m  a t  282 nm, typical o f  many b ~ s b e n z y l ~ s o q u ~ n o l ~ n e  a l k a l o i d s  

llre circular d i c h r o t s m  (CD) curves and specific roraflons far (+ ) - femuconme (1) and (+)-be=- 

barnunine (?) a r e  a l s o  v e r y  s i m i l a r  (Tab le  I ) ,  i n d i c a r l n g  t h a t  t h e  two a l k a l o i d s  p o s s e s s  t h e  i d e n -  

t i c a l  a b s o l u t e  c o n f l g u r a t l o n  

o r d e r  t o  e l m l n a r e  t h e  a l t e r n a t e  d ~ p h e ~ o l i c  structure 2 a s  a p o s s l b i l l t y  f o r  (+)- temuconine 

( L ) .  the a l k a l o l d  was s u b j e c t e d  t o  a n  NMR n u c l e a r  Overhause r  enhancement  (NOE) s t u d y  a t  360 MHz. 

I r r a d l a t m n  of  H-10 (66.46) gave a 6.8% NOE of  t h e  H - 1 1 1 , 1 3 '  d o u b l e t  (S6 .84 ) ,  and a 1% NOE o f  t h e  

C-7 me thoxy l  ( 6 3 . 6 0 ) .  A l t e r n a t ~ v e l y ,  i r r a d l a t l o n  o f  t h e  C - 7  rnelhoxyl l e d  t o  a 43.7% NOE of H-8 

(66.12)  and a 12 .5% NOE of  H-10 (66 .46 ) .  F i n a l l y ,  irradiation of  H-8 (66.12)  c a u s e d  s 12 .5% area  

i n c r e a s e  of  t h e  C-7 mechanyl  signal ( 6 3 . 6 0 ) . ~  These d a t a ,  summarlzed in e x p r e s s i o n  &, show t h a t  

s t r u c t u r e  2 cannot  a p p l y  t o  ternuconme which m u s t ,  t h e r e f o r e ,  be r e p r e s e n t e d  by e x p r e s s ~ o n  I. 

NOE are t h u s  a s u p e r i o r  a l t e r n a t i v e  t o  sodium i n  l t q u i d  ammonia c l e a v a g e  i n  t h e  s r r u c -  



t u r a l  e l u c i d a t i o n  of b ~ s b e n r y l ~ s o q u i n o l i n e s ,  p a r t i c u l a r l y  when o n l y  s m a l l  q u a n t l t l e s  o f  t h e  d m e r  

are a v a i l a b l e  f o r  i n v e s t i g a t i o n .  
1 

1 c  1 s  ~ n r e r e s r i n ~  a t  t h i s  s t a g e  t o  compare t h e  s t r u c t u r e  of  (+)-temuconlne (I) w i t h  t h a t  of 

t h e  r e l a t e d  (+)-berbamunine (2) .  A l k a l o i d  2, b e m g  h y d r o n y l a t e d  a t  b o t h  C-1 a n d  C-12, may a c t  i n  

t h e  p l a n t  a s  a b ~ o g e n e t i c  p r e c u r s o r  t o  a proaporphine-benzylisoquiioline d i m e r .  (+)-Ternuconme 

(1). on  t h e  o t h e r  hand ,  c a n n o t  unde rgo  i n t r a 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 ,  s o  t h a t  i r  is n o r  t h e  

imrnedmie p r e c u r s o r  of any  praaporphine-benzylissquiiiline d m e r .  

TABLE I.  S p e c t r a l  and P h y s i c a l  Dera f o r  B l s b e n r y l l s o q u i n o l l n e s  

+ 
Ternuconine (1): MS m/z 609 (M - 1) ( 0 . 2 ) ,  417 ( 0 . 6 ) ,  386 ( 0 . 5 ) ,  355 ( 0 . 2 ) ,  206 ( 9 4 ) ,  192 ( l o o ) ,  

177 (23 ) ;  h man (MeOH) 2 1 1 ,  227,  282 nm ( l o g  E 4 . 7 4 ,  4 . 5 7 ,  4 . 0 9 ) ;  CD (MeOH) Ac(nm) +3 .4 (278) ,  

2 3 
+0 .34(255) ,  +9 .8 (234) ,  +5 .3 (221) ,  +18.3(210) ,  [elg +68' (c 0 .24 ,  MeOH). 

2 5  
Berbrmunine z): CD (MeOH) Ac(nm) U . l ( 2 8 & ) ,  O ( Z 6 O ) ,  + l 3 ( 2 2 7 ) ,  +12(222) ,  + l 9 ( Z l O ) ,  [ale +77' 

( c  0 . 1 7 ,  N ~ O H ) .  
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