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(+)-ROEMECARINE, A  C-4 HYDROXYLATED TETRAHYDROBENZYLISOQUINOLINE ALKALOID 
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Abs t r ac t  - Roemeria carica A. Baytap (Papaveraceae)  of Tu rk i sh  o r i g i n  

h a s  supp l i ed  (+I - roemecar ine  (I), which i s  t h e  f i r s t  C-4 hyd roxy l a t ed  

tetrahydrobenzylisoquiioline a l k a l o i d .  S p e c i e s  1 is accompanied i n  

t h e  p l a n t  e x t r a c t  by i t s  N-oxide, (+)-roemecarin's 2-a-N-oxide ( 5 ) .  

Although more t han  s i x t y  n a t u r a l l y  o c c u r r i n g  tetrahydrobenzylisoquiiolines have been r epo r t ed  

i n  t h e  l i t e r a t u r e ,  none are h ~ d r o x y l a t e d  a t  t h e  b e n z y l i c  C-4 p o s i t i o n .  On t h e  o t h e r  hand,  

s e v e r a l  a p a r p h i n e s , 4  ~ r o t o b ~ r b e r i n e s , ~  and c u l a r i n e s 6 "  a r e  known which b e a r  a b e n z y l i c  

hydroxyl  s u b s t i t u e n t  a t  t h e  co r r e spond ing  s i t e  on r i n g  B. 

S ince  a l l  apo rph ine s ,  p r o t o b e r b e r i n e s  and c u l a r i n e s  o r i g i n a t e  b i o g e n e t i c a l l y  from te t rahydro-  

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 ,  i t  would b e  expec ted  t h a t  t e t r a h y d r o b e n z y l i s o q u i n o l i n e s  

hydroxyla ted  a t  C-4 e x i s t  i n  n a t u r e .  I ndeed ,  i t  h a s  been  shown t h a t  t h e  r i n g  B  b e n z y l i c  

h ~ d r o x y l  i n  t h e  p r o t o b e r b e r i n e  a l k a l o i d  b e r b e r a s t i n e  is in t roduced  a t  an e a r l y  s t a g e  of the  

b i o g e n e t i c  s e q u e n ~ e , ~  so  t h a t  t h e  i n t e rmed iacy  of a C-4 hyd roxy l a t ed  t e t r a h y d r o b e n r y l i s o -  

q u i n o l i n e  p r e c u r s o r  could  b e  con t emp la t ed .  

We now d e s c r i b e  t h e  amorphous a l k a l o i d  (+I-roemecarine (I), C20H25N05, found i n  Roemeria 

carica A. Baytop (Papaveraceae), which i s  t h e  f i r s t  n a t u r a l l y  o c c u r r i n g  C-4 hydroxyla ted  - 

tetrahydroben~~lisoqu~noline. 9 

+ .  
The mass spec t rum of roemecar ine  (1) shows a v e r y  weak (M - 1 )  >on, E/& 358 ( 0 . 1 % ) .  The 

b a s e  peak ,  208, cor responds  t o  s p e c i e s  1 which r e p r e s e n t s  t h e  upper  h a l f  of t h e  molecule.  

A d d i t i o n a l l y ,  2 can l o s e  t h e  e lements  of wa t e r  t o  form ion  2, 190 ( 2 9 % )  . I0  



1 - 4 - 
Bes ide s  i n c o r p o r a t i n g  an  a l c o h o l i c  f u n c t i o n ,  (+I - roemecar ine  (1) i s  pheno l i c  s i n c e  i t s  UV 

spec t rum shows a d e f i n i t e  bathochramic s h i f t  i n  b a s e .  1 0  

The 360 MHz (CDC13) NMR spectrum d i s p l a y s  f i v e  a roma t i c  p ro ton  a b s o r p t i o n s ,  two a s  s i n g l e t s  

and t h r e e  as  an  ABX sys tem.  (+I-Roemecarine ( 1 )  t h u s  b e a r s  f o u r  a roma t i c  s u b s t i t u e n t s ,  and 

has  t h e  same a roma t i c  oxygenat ion  p a t t e r n  as t h e  tetrahydrobenzylisoquinoline l audanoso l i ne .  

Present  a l s o  i n  t h e  spec t rum is an N-methyl s i g n a l  a t  6  2 .70 .  Three  methoxyl s i n g l e t s  are i n  

ev idence ,  one of which i s  u p f i e l d  a t  6 3.50  and is c h a r a c t e r i s t i c  of  a C-7 s u b s t i t u e n t ?  The 

two remain ing  methonyls  which abso rb  a t  6  3.78 and 3.86 must be  a t t a c h e d  t o  r i n g  C. An i n t e r -  

e s t i n g  f e a t u r e  of  t h e  spectrum i s  t h e  one-proton narrow t r i p l e t  a t  6 4 .48  d u e  t o  H-4 which i s  

gem t o  t h e  hyd roxy l .  T h i s  hydrnxyl  i s  also r e s p o n s i b l e  f o r  t h e  downf ie ld  s h i f t  a £  H-5 ta 66.96.  

Ring B i n  a tetrahydrobenzylisoquinoline such as (+) - roemecur ine  (1 )  pos se s se s  e s s e n t i a l l y  t h e  

same conformat ion  as r i n g  B  of an apo rph ine ,  and b e n z y l i c  hyd roxy l a t i on  should have n e a r l y  t h e  

same e f f e c t  i n  bo th  i n s t a n c e s .  I n  o rde r  t o  e s t a b l i s h  t h e  = d a t i v e  s t e r e o c h e m i s t r y  of (+I- 

i-oemecarine ( 1 ) .  t h e  NMR spec t rum of t h e  a l k a l o i d  was,  t h e r e f o r e ,  compared w i t h  t h o s e  of 

apo rph ine s  hydroxyla ted  a t  C-4 of e s t a b l i s h e d  c h i r a l i t y .  I n  such apo rph ine s ,  H-4 appea r s  nea r  

6  4.50 as a n  a p p a r e n t  t r i p l e t  when syn  t o  t h e  asymmetric H-6a, and a t  6  4.90 as a d o u b l e t  of  

d o u b l e t s  i f  a n t i  t o  ~ - 6 a . ~ ' ~ '  The 6  4 .48  a p p a r e n t  t r i p l e t  a b s o r p t i o n  i n  t h e  NMR spec t rum of  

(+I - roemecar ine  (1)  i s  i n d i c a t i v e  of a syn r e l a t i o n s h i p  between ti-l and H-4. 
1 3  

- 

A d e t a i l e d  NMR NOEDS s t u d y  of 1 showed t h a t  H-4 ( 6  4 .48 )  i s  proximate t o  H-5 ( 6  6.96) .  Fur ther -  

more,  t h e  chemica l  s h i f t  ass ignments  f o r  t h e  t h r e e  methoxyls as  w e l l  as f o r  t h e  remain ing  

a roma t i c  p ro tons  were a l s o  conf i rmed.  
10 

The a l k a l o i d  i s  d e x t r o r o t a t o r y ,  and i t s  CD spec t rum shows a s t r o n g  maximum a t  238 nm, w i t h  a 

n e g a t i v e  t a i l  below 232 nm. These d a t a  are c o n s i s t e n t  w i t h  t h e  1S c o n f i g u r a t i o n .  l4 I t  f a l l o w s  

t h a t  (+) - roemecar ine  i s  de f i ned  by exp re s s ion  1. 
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Accompanying ( + I - r a e m e c a r i n e  ( 1 )  i n  t h e  p l a n t  e x t r a c t s  was t h e  c o r r e s p o n d i n g  N-oxide, 

( + I - r o e m e c a r i n e  2-a-N-oxide ( 4 1 ,  CZ0HZ5NO6, whose z i n c  i n  h y d r o c h l o r i c  a c i d  r e d u c r i o n  f u r n i s h e d  

( + ) - r o e m e c a r i n e  (1) .I5 The c h e m i c a l  s h i f t  for H-1 i n  a t e t r a h y d r o b e n z y l i s o q u i n o l i n e  N-oxide i s  

d i a g n o s t i c  of t h e  r e l a t i v e  s t e r e o c h e m i s t r y . 1 6  When t h e  N-oxide oxygen i s  s y n  t o  H- l ,  t h e  

l a t t e r  a p p e a r s  d a w n f i e l d  be tween  6 4.50 and 4 . 7 0 .  I n  t h e  a l t e r n a t e  a n t i  c o n f i g u r a t i o n ,  H - l  

f a l l s  be tween  6 4 .00  and 4 .30 .  The H-l a b s o r p t i o n  i n  ( + ) - r o e m e c a r i n e  2-a-N-oxide i s  a t  6 4 . 7 2 ,  

so t h a t  t h i s  N-oxide i n c o r p o r a t e s  t h e  s y n  a r r a n g e m e n t  as i n d i c a t e d  i n  e x p r e s s i o n  4. 17 
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