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A b s t r a c t  -Berber i s  a c t i n a c a n c h s  and B. d a r w i n i i  (Berber idaceae)  of Chilean 

o r i g i n  have f u r n i s h e d  t h e  a l k a l o i d  andes ine  (4 )  which i s  probably d e r i v e d  

b i o g e n e r i c a l l y  from (+)-magnoflorine (1 )  and magnoflorinemethine (2). 

A S  p a r t  of a con t inu ing  s t u d y  of the  a l k a l o i d s  of  Chi lean  Berberis a c t i n a c a n t h a  Mart .  ex 

S c h u l t .  and B. d a r w i n i i  Hook., we have ob ta ined  the  new amorphous red a l k a l o i d  andes ine  ( 4 ) ,  

- 1 
C20H21N06, Y max CHC13 1655, 1680, 3480 cm , which occurs i n  both p l a n t s .  

1 

Andesine e x h i b i t s  a complex UV spectrum, h max MeOH 220,  312, 344, 362 nm ( l o g  e 4.44,  4 .51,  

3 .85,  3 .78)  d e n o t i n g  a h i g h l y  con juga ted  system. The 200 MHz NMR spectrum i n  CDC13 h a s  been 

sumnarized around e x p r e s s i o n  4. An a r r e s t i n g  f e a t u r e  of t h i s  spectrum i s  t h e  one-pro ton  s i n g l e t  

a t  6 5.99 a s s i g n e d  to t h e  hydrogen of  a pyrone system. Two merhoxyl s i n g l e t s  were a l s o  i n  

ev idence ,  one a t  6 3.86 due to  a methyl e s t e r ,  and t h e  o t h e r  e t  6 4.05 r e p r e s e n t i n g  a n  a r o m a t i c  

methoxyl. A s e t  o f  two d o u b l e t s  s i t u a t e d  a t  6 7.55 and 8.29,  J = 8.8 Hz, denoted two a d j a c e n t  

p ro tons  i n  a naph tha lene  system. 

The chemical  s h i f t  assignments  were confirmed by a n  NMR NOEDS $ tudy2  whose r e s u l t s  a r e  o u t l i n e d  

around e x p r e s s i o n  4-m. It w i l l  be noted i n  p a r t i c u l a r  t h a t  i r r a d i a t i o n  of t h e  e s t e r  methyl 

group l e d  t o  a 1.2% enhancement of t h e  pymne one-pro ton  s i n g l e t  a b s o r p t i o n .  

The mass spectrum of t h e  a l k a l o i d  showed e smal l  (0.2%) molecu l s r  i o n  peak 371,  and a pa ra -  

+ 
m o u n t  base  peak 58 r e p r e s e n t i n g  t h e  dimethylirninium c a t i o n ,  C X ~ N ( C H ~ ) ~  . Other  peaks were  a t  

m / z  370 (0.6) .  313 (0.1) ,  312 (0.2) and 280 (0.6). The dominat ing base peak 58 s t a n d s  a s  a n  - - 
independent  proof f o r  the  presence of the  d imethy laminoe thy l  s i d e  c h a i n  i n  andes ine  ( 4 ) .  

Andesine (4)  should be viewed w i t h i n  t h e  l a r g e r  framework of r e c e n t l y  c h a r a c t e r i z e d  nove l  a l k s -  

l a i d 8  from v a r i o u s  Berberis s p e c i e s ,  a l l  of which appear  t o  o r i g i n a t e  b i o g e n e t i c a l l y  from ox ida-  
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Lion of  magnoflorinemethine (Z) ,  which i s  i t s e l f  formed from the  widely o c c u r r i n g  1 , 2 , 1 0 , 1 1 -  

t e t raoxygena ted  aporph ine  (+I-magnoflorine ( 1 ) .  
3  

T ~ S ,  i n t r a d i o l  c a r e c h o l  dioxygenase4 c leavage  of r i n g  C o f  magnoflar inemethine (2 )  would l e a d  

t o  a c i d  e s t e r  2 which may l a c t o n i z e  i n  e i t h e r  of two ways. C y c l i z a t i a n  a t  C-rr of s p e c i e s  2, 

fol lowed by o x i d a t i o n  would l e a d  t o  andes ine  (5 ) .  On t h e  o t h e r  hand,  a d d i t i o n  a t  C P  would pro-  

v i d e  t h e  ye l low ch i lomamine  @), which can o x i d i z e  t o  t h e  yel low-orange c h i l o e n i n e  (@. 
5  

A l t e r n a t i v e l y ,  r i n g  c of the C-5,6 dihydraxy d e r i v a t i v e  o f  magnoflorinemethine (2 )  may undergo 

d i s t a l  e x t r a d i o l  c leavage.  The r e s u l t i n g  a l d e h y d ~  ac id  can then l a c t o n i z e  and undergo arninative 

c y c l i z a t i n n  t o  g e n e r a t e  t h e  yel low a l k a l o i d  sant iagonnmine (1). 6 

Other  r e l e v a n t  a l k a l o i d s  w i t h i n  t h i s  contex t  a r e  aconcsguine (B), which i s  t h e  r e s u l t  of  i n t r a -  

d i o l  c leavage  of r i n g  A of m a ~ n o f l o r i n e m e t h i n e  and t h e  we l l  known t a s p i n e  (?13 which i s  

Formed by o x i d a t i o n  of r i n g  B of s p e c i e s  2. 

(+)-Magnoflorine (1) and i t s  Nofmann e l i m i n a t i o n  p roduc t  magnaflarinernechine (2) must,  t h e r e f o r e ,  

f u n c t i o n  a s  i m p o r t a n t  channe l s  f o r  the & breakdown of  1,2,10,11-tetraoxygenated aporphines. 
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