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LIMOUSAMINE: A 4-HYDROXYLATED CULARINE ALKALOID 
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Facul t6  de M6decine e t  de Pharmacie, UniversitC. de Limoges, 

87032 Limoges Ceden, France 

Abs t r ac t :  Limousamine Q ) ,  the f i r s t  C-4 hydroxylated c u l a r i n e  a l k a l o i d ,  

has  been obta ined  from Corydalis  c l a v i c u l a t s  (I,.) DC (Fumarisceae). 

Although the  i soqu ino l ine  s l k s l o i d s  p r e s e n t l y  number more than one thousand members, t he r e  i s  a 

fundamental u n i t y  i n  d i v e r s i t y  which he lp s  t o  c l a s s i f y  and r a t i o n a l i z e  the  formation of these  

n a t u r a l l y  occu r r ing  bases.  Thus, one of the  threads  running through some of the eporphines is 

t h a t  they may be found bear ing  a hydronyl a t  C-4, as in the a l k a l o i d s  (+ ) - ca t a l i ne  (A) found i n  

s p lan t  belonging t o  the family ~ a p a v e r a c e s e , '  and (+)-4-hydroxydicentrine c) produced by a 

member of  the  ~ a u r a c e a e . ~  A v a r i e t y  of o t h e r  C-4 hydroxylated aporphines have been obtained 

from the  p l an t  f ami l i e s  Rhamneceae, Monimiaceae, Annonsceee, Menispermaceae, and Atherospermats- 

ceae. 
1 

Alongside t h i s  a r r a y  of C-4 hydroxylated aporphines  must be juxtaposed the  be rb ines  b e r b e r e s t i n e  

(3) and t h e l i d a s t i n e  (4) which incorpora te  a hydraxyl group st the  corresponding C-5 s i t e .  

These two s a l t s  have been found among p l an t s  of t h e  family Berberidaceae.  3 

We now desc r ibe  the new base limousamine (I) which i s  the f i r s t  cu l a r ine  a l k a l o i d  t o  be hydroxy- 

l s t e d  s t  C-4. Extensive chromatography of the a lka lo ida l  e x t r a c t s  from 0.5 kg of dry  Coryds l i s  

c l a v i c u l a t a  (L.) DC (Fumsrisceae), c o l l e c t e d  neer  Limoges, y ie lded  13 mg of amorphous end co lo r .  

l e s s  limousamine Q ) ,  C H 0 N ,  A man MeOH 210, 230 s h ,  283 and 292 s h  nm ( log  E 4.54,  4.14, 
1 9  21 5 

3.82 and 3.69) w i th  a bathochromic s h i f t  i n  base. v 

ii Limousamine (l), ), max M ~ O H - O H -  211, 251 sh,  291 nm ( l og  E 4.60, 4.06,  3.92);  nmr CDC13 a t  

200 MHz coupl ing  cons t an t s  H-3g J 11.6 Hz, J3,,,,, 2.4 Hz; H-3j J  11.6 Hz, J3B,4a 3.8 Hz; 
gem - - gem - - 

H-1 J l , ?  3 .4  Hz, J,,aB 10.7  Hz; H-? J l ,aa  3.4 Hz, J 16.2 Hz, H-uB Jl,aB 10.7 Hz, J 16.2 
- - gem - gem - 

Hz. CD MeOH AE (nm) f o r  2, 0 (296), ff l .6 (291),  -3.1 (273),-2.7 (237), 0 (231), p o s i t i v e  

t a i l  a t  217 nm. For (+)-culs r id ine  @a), CD A E  (nm) 0 (297), +0.3 (292), -2 .9  (274), -3.5 

(233),  0 (227),  p o s i t i v e  t a i l  a t  222 nm. 



1 
A t e l l i n g  f e a t u r e  of t h e  H nmr spectrum (see exp re s s ion  2) is the  broad one-proton s i n g l e t  a t  

64 .57 ,  i n  r e a l i t y  a m u l t i p l e t ,  r ep re sen t ing  H-4. I n  t h e  spec t r a  of the C-4 hydroxylated apor- 

?hinee,  t h e r e  i s  a c l e a r  c u t  d i f f e r ence  i n  the  chemical s h i f t s  of H-4 f o r  the  syn s e r i e s  (H-4 

and H-6a on  the same s i d e )  as exempl i f ied  by c a t a l i n e  (1)4 on the  one hand, and t h e  correspond- 

2  
ing s h i f t s  i n  the a n t i  series a s  shown by 4 - h y d r o ~ ~ d i c e n t r i n e  (2) on the  o the r .  H-4 i s  found 

between 6 4 . 5  and 4 .6  i n  the  former case, and f u r t h e r  downfield around 4 .8  o r  4 . 9  i n  the  l a t t e r .  
1 

The same phenomenon has  been observed i n  t h e  berbine  s e r i e s  where the  nmr spectrum of t h e  syn 

* m i - s y n t h e t i c  base 6 shows the H-5 abso rp t i on  a t  6 4 . 5 1 ,  while t h e  corresponding peak f o r  the  

a n t i  compound is a t  6  4.86.3 Limousamine thus  i nco rpo ra t e s  t h e  syn s te reochemis t ry  s i n c e  H-4 

appears a t  6 4 . 5 6 .  

  he abso lu t e  con f igu ra t i on  of limousamine (I) can be der ived  from the f a c t  t h a t  i t  i s  s t r o n g l y  

den t ro ro t a to ry ,  [ C Z ] ~ ~  +185' (0.074, MeOH), l i k e  a l l  o t h e r  known c u l a r i n e  bases  of e s t a b l i s h e d  

s te reochemis t ry ,  so  t h a t  i t  too must possess the  S c h i r a l i t y  a t  C - 1 .  Add i t i ona l l y ,  the CD curve 

of limousamine (I) bears  a d i s t i n c t  s i m i l a r i t y  t o  t h a t  of (+)-cularine (g) and of (+ ) - cu l a r id ine  

@a). 
511 

The mass spectrum of limousamine (I) i nco rpo ra t e s  ion  mlz 343. The base peak i s  mlz 328 due t o  

ion 2 formed by f a c i l e  l o s s  of the  methyl group from the  methoxyl para t o  the  oxepine oxygen. 
5  

There i s  a l s o  a peak mlz 310 r ep re sen t ing  the  i on  formed by l o s s  of water f r m  spec i e s  2. Sign i -  

f i c an t ly  present  a l s o  a re  peaks mlz 177 and 159 due t o  ions  10 and 2, r e spec t i ve ly .  

1 
AS expected,  diazomethane 0-methylation of limousamine (I) provided 0-methyllimousamine whose H 

* 
nmr spectrum shows an e x t r a  0-methyl s i n g l e t .  

Ring B hydroryla ted  a l k a l o i d s  may thus  be encountered among the aporphines ,  berb ines  and c u l a r i -  

nes, and w i l l  undoubtedly be found among o the r  groups o f  i soqu ino l ine  bases.  They a r e  a l s o  found 

within a broad range of bo t an i ca l  f ami l i e s .  

It has been previous ly  demonstrated,  us ing  &- experiments w i th  labeled  p recu r so r s ,  t h a t  the 

C-5 hydroxyl group of be rbe ra s t i ne  (2) i s  not  der ived  by ox ida t i on  o f  berber ine  (11).6 Rather,  

the a l coho l  func t ion  i s  formed a t  an  e a r l y  s t a g e  i n  the  b iogene t i c  cha in ,  p r i o r  t o  formation of 

the requi red  4-hydroxylated benzyl i soquinol ine  precursor .  There is a p o s s i b i l i t y ,  t h e r e f o r e ,  

tha t  limousamine is a l s o  formed through in t ramolecular  phenolic ox ida t i ve  coupling of a 4-hydro- 

la ted  tetrahydrobenzylisoquinaline. 

* 0-Merhyllimousamine, C20H2205N, "mr CDC13 a t  360 MHz 6 2.66 s (NCH3), 3.81 s, 3.87 s, 3.89 6 

(3 0CH3), 4.30 q  (H-1) , 4.60 b r  s (H-4), 6.51 s (H-5), 6.83 s (H-2) , 6.83 d  (J,, 8.54 Hz, H-6). - + 
7.13 d (Jo 8.54 Hz, H-5); m s  mlz 357 (M , 3 1 ) ,  342 ( loo) ,  324 (47), 172 (6) .  

- 
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1 2 ,  R = Me, w i t h  H i n s t e a d  of OH - 
a t  C-5 .  
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