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STRUCTURE ELUCIDATION OF SIX NEW NON-PHENOLIC ALKALOIDS 

ISOLATED FROM CORYDALIS OCHOTENSIS VAR. RADDEANA 

Six new a l k a l o i d s ,  raddeanamine ( l ) ,  raddeanine ( 2 ) ,  

raddeanidine ( 3 ) ,  raddeanone ( 4 1 ,  aobamine ( 5 )  and 

aobamidine ( 6 ) ,  were i s o l a t e d  from t h e  non-phenolic 

a l k a l o i d a l  f r a c t i o n  of  Corydalis  ochotensis  var .  

raddeana i n  add i t ion  t o  t h e  known a l k a l o i d s ,  proto- 

p i n e ,  adlumidine ( 7 )  and ochotensimine ( 8 )  . 

I n  connection w i t h  the  previous  s tudy of  t h e  a l k a l o i d s  from 

I 
Corydal is  ocho tens i s  (Tgycz) ---- i n  Taiwan, t h e  a l k a l o i d a l  f r a c t i o n  o f  

C .  ocho tens i s  var .  raddeana, which was c o l l e c t e d  i n  Sendai i n  Sep- - 
tember, 1975, has been i n v e s t i g a t e d .  We now wish t o  r e p o r t  t h e  

i s o l a t i o n  and s t r u c t u r a l  e l u c i d a t i o n  of  s i x  new a l k a l o i d s  from the  

non-phenolic f r a c t i o n .  

The non-phenolic bases  from C. ochotensis  var.  raddeana were 

c h a r a c t e r i s e d  a f t e r  separa t ion  by s i l i c a  g e l  column chromatography 

followed by f u r t h e r  p u r i f i c a t i o n  us ing reverse  phase high p ressure  

l i q u i d  chromatography. I n  a d d i t i o n  t o  the  known a l k a l o i d s ,  proto- 



p i n e ,  ad lumidine  ( 7 )  and ochotens imine  ( 8 )  , s i x  new a l k a l o i d s  

which w e  named, raddeanamine ( 1 1 ,  raddeanine  (21,  r addean id ine  ( 3 ) ,  

raddeanone ( 4 )  , aobamine ( 5 )  and aobamidine ( 6 )  were i s o l a t e d  and 

t h e i r  s t r u c t u r e s  a s s i g n e d  by s p e c t r o s c o p i c  a n a l y s e s  a s  fo l l ows .  

Raddeanamine (1) , which was i s o l a t e d  as a sy rup ,  [a] i0 + 166O 

+ 
( C  = 0.68,  me thano l ) ,  m/e 383 ( M  ) ,  368, 365 and 206, showed a 

hydroxyl  group a t  3240 c m - l  i n  t h e  i . r .  spec t rum (CHC13) and a 

q u a t e r n a r y  methyl  group a t  1 .23  ppm (3H, s )  i n  a d d i t i o n  t o  an E- 

methyl  group a t  2.56 (3H, s )  , two 2-methyl groups  a t  3.43 (3H, s )  

and 3.81 (3H, s) , a hydroxyl  group a t  5 .23  b r  ( l H ,  s ,  d i sappea red  

w i t h  D 2 0 ) ,  a methylenedioxy group a t  5.94 (2H, s )  and f o u r  aroma- 

t i c  p r o t o n s  a t  6.19 ( l H ,  s ,  1 - , 6.54 ( l H ,  s ,  4 - , 6.67 and 

6 .83  ( each  l H ,  e ach  d ,  J 8 Hz, 12- and 1 3  - H )  i n  t h e  n.m.r. s p e c t -  

rum ( 6  CDC13), i n d i c a t i n g  t h e  hydroxyl  group t o  b e  t o  t h e  n i t r o -  

gen. 

Raddeanine ( 2 ) ,  m.p. 200 - 202' ( from a c e t o n e ) ,  [alD + 79.4 0 

+ 
( C  = 0.11 ,  m e t h a n o l ) ,  m/e  - 385 ( M  ) ,  370, 367, 352, 338, 324, 308 

and 206, e x h i b i t e d  t h e  hydroxyl  group a t  3590 c m - l  i n  t h e  i . r .  

spec t rum (CHC13) and two meth ine  p r o t o n s  a t  5 .21  b r  ( l H ,  s ,  1 4  - 

H )  and 5.42 b r  ( l H ,  s ,  9 - H ) ,  t o g e t h e r  w i t h  two hydroxyl  groups  

a t  2.10 b r  (2H, s ,  d i s a p p e a r e d  w i t h  D 2 0 ) ,  an E-methyl group a t  2.60 

(3H, s ) ,  two - 0-me,thyl groups  a t  3.40 and 3.81 ( each  3H, each  s ) ,  a 

methylenedioxy group a t  5.97 (2H, s )  and f o u r  a r o m a t i c  p r o t o n s  a t  

6.16 ( l H ,  s ,  1 - H ) ,  6 .65 ( l H ,  s ,  4 - H ) ,  6.76 and 6.80 (each  l H ,  

e ach  d ,  J 8 Hz, 12- and 1 3  - H )  i n  t h e  n.m.r.  spec t rum ( 6  CDC13)  , 

s u g g e s t i n g  t h a t  t h e  two hydroxyl  groups  a r e  anti t o  t h e  n i t r o g e n .  

Raddeanidine ( 3 )  , which was i s o l a t e d  as a s y r u p ,  [a]? + 82.7O 
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+ 
( C  = 0.52 ,  m e t h a n o l ) ,  m/e  - 427 ( M  ) ,  384, 367, 352, 338, 324, 322, 

308 and 206, showed a b s o r p t i o n s f o r t h e  hyd roxy l  a t  3580 and f o r  

t h e  c a r b o n y l  i n  t h e  ace toxy  group  a t  1740 c m - I  i n  t h e  i . r .  spec t rum 

(CHC13) and two meth ine  p r o t o n s  a t  5 .15 b r  ( l H ,  s ,  14 - H )  and 

6.57 ( l ~ ,  s ,  9 - H) i n  t h e  n.m.r.  spec t rum [ ( 6  CDC13)  a s  w e l l  a s  

1 . 9 3  (3H, s ,  A c ) ,  2.50 (3H, s ,  NMe), 3.42 and 3 .81  ( each  3H, e a c h  

s ,  2 x OMe), 5 .94 (2H, s ,  0CH20), 6 .18 ( l H ,  s ,  1 - H ,  6 .55 ( l H ,  

s ,  4 - H)  and  6.81 (2H, s ,  12 - and 1 3  - H ) ] ,  i n d i c a t i n g  t h a t  t h e  

14-hydroxyl  and t h e  9-ace toxy  g roups  are a n t i  t o  t h e  n i t r o g e n .  - 

20 oo ( C  = Raddeanone ( 4 ) ,  m.p. 132 - 133O ( f rom a c e t o n e ) ,  [ e l D  

0.085,  m e t h a n o l ) ,  Xmax (EtOH) ( l o g  E) 238 (4 .58 ) ,  289 (4 .12)  and 

+ 
313 nm ( 4 . 0 6 ) ,  m / e  383 ( M  ) ,  368, 352, 338, 324, 308,  and 206, d i s -  

- 1 
p l a y e d  a hyd roxy l  g roup  a t  3570 and a c a r b o n y l  g roup  a t  1720 c m  

i n  t h e  i . r .  s p e c t r u m  (CHC13) and a me th ine  p r o t o n  a t  5.56 b r  ( l H ,  s )  

and two a r o m a t i c  p r o t o n s  a t  C12 and C13 p o s i t i o n s  a t  7.01 ( l H ,  d ,  

J 8 Hz) and 7 .51  ( lH ,  d ,  J 8 H z ) ,  r e s p e c t i v e l y ,  i n  t h e  n.rn.r. - 

spec t rum [ ( 6  CDC13) a l o n g  w i t h  2.37 (3Ht1 s ,  N M e )  , 3.53 and  3.84 

( e a c h  3H, e a c h  s ,  2 x O M e ) ,  6 .05 ( lH ,  s, 1 - H ,  6 .15 and 6.20 (each  

l H ,  e a c h  d ,  J 1 Hz, 0CH20) and 6.66 ( l H ,  s ,  4 - H I ] ,  which a r e  

s l m i l a r  t o  t h o s e  o f  s i b i r i c i n e  (9 )  . 2  T h i s  s u p p o r t s  t h e  a s s ignmen t  

o f  t h e  c a r b o n y l  g roup  t o  t h e  C14 p o s i t i o n 3  and  con f i rms  t h a t  t h e  

hyd roxy l  g roup  a t  t h e  Cg p o s i t i o n  i s  anti t o  t h e  n i t r o g e n .  

The i . r .  [ Y max (CHC13) 1680 cm-' (C=O)] and n.m.r. [ ( 6  CDC13) 

2 .35  (3H, s ,  N M e ) ,  5 . 87  and 6 .07  (each  2H, e a c h  s ,  2 x 0CH20), 6 .48  

(2H, s ,  5 and 8 - H I ,  6 .50 and  6.80 ( e a c h  l H ,  e a c h  d ,  J 8 Hz, 5 '  - 
and 6 '  - H )  and 10.06 ( l H ,  s ,  CEO) I s p e c t r a  o f  aobamine,  which  was 

o b t a i n e d  a s  a s y r u p ,  m/e 353 (M') and  190 ,  u n s t a b l e  on  s t a n d i n g ,  
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i n d i c a t e d  t h e  s t r u c t u r e  ( 5 )  . 
On t h e  b a s i s  o f  s p e c t r a l  a n a l y s i s  o f  aobamidine  Ihmax (EtOH) 

( l o g  s ) 227 ( 4 . 3 8 ) ,  240 s h  ( 4 . 3 2 ) ,  308 ( 4 . 1 0 ) ,  337 s h  (3 .94)  and 

390 nm ( 4 . 2 8 ) ;  vmax (CHC13) 1760 cm-' (C=O); 6 ( C D C 1 3 )  2.32 (6H, 

s ,  N M e ) ,  5.94 and 6.20 ( e a c h  2H, e a c h  s ,  2  x  0CH20), 6 .45 ,  6 .68 

and 7.61 ( e a c h  l H ,  e a c h  s ,  2 x ArH and o l e f i n i c  H )  and 7.07 and  

7.25 ( e a c h  l H ,  e ach  d ,  J 8  Hz, 2  x  ArH): m/e 381 ( M + ) ,  336, 204, 

177 and  5 8 ) 1 ,  t h e  s t r u c t u r e  o f  aobamidine,  m.p. 1 9 5  - 197' ( f rom 

e t h e r ) ,  was t h e  l a c t o n e  ( 6 ) .  The s t e r e o c h e m i s t r y ,  Z-form, was 

i n d i c a t e d  by t h e  s i m i l a r i t y  o f  i t s  U.V. s pec t rum w i t h  t h a t  o f  t h e  

u r e t h a n e  (10 )  whose s t r u c t u r e  h a s  been  de t e rmined  by X-ray ana ly -  

s i ~ . ~  T h i s  a s s i gnmen t  was f u r t h e r  conf i rmed a s  f o l l ows .  The methio-  

d i d e  o f  ad lumid ine  ( 7 )  was t r e a t e d  w i t h  d i l u t e  aqueous sodium 

hyd rox ide  s o l u t i o n  t o  g i v e  t h e  E -o r i en t ed  d e r i v a t i v e  ( l l ) ,  Amax 

(EtOH) 362, 290, 268 s h ,  240 s h  and 226 nm, 6 ( C D C 1 3 )  2.20 (6H, s ,  

N M e 2 ) ,  5 .98 and 6.18 ( each  2H, e a c h  s ,  2  x 0CH201, 6 .65 ( l H ,  s )  

and 6.80 (2H, s) (2 x A r H  and o l e f i n i c  H )  , 6.68 and 6 .91  ( e a c h  l H ,  

e ach  d ,  J 8  Hz, 2  x  A r H ) .  Th i s  n.m.r.  spec t rum i s  c o n s i s t e n t  w i t h  

t h a t  o f  a d l u m i d i c e i n  en01 l a ~ t o n e . ~  I r r a d i a t i o n  o f  11 i n  c h l o r o -  

form gave a  m i x t u r e  o f  E- and 2-compounds (11 and 6 ) .  The l a t t e r  

compound ( 6 )  was i d e n t i c a l  by i . r .  and n.m.r .  w i t h  aobamidine.  
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