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S T R U C T U R A L  ELUCIDATION O F  

TWO NEW SPIROBENZYLISOQUINOLINE ALKALOIDS,  

YENHUSOMINE AND YENHUSOMIDINE~ 

Yenhusomine a n d  yenhusomid ine ,  i s o l a t e d  f rom C o r y d a l i s  

o c h a t e n s i s  T u y c .  ( P a p a v e r a c e a e )  t o g e t h e r  with  p r o t o p i n e ,  
---- 

ocho tens imine ,  a n d  ad lumid ine ,  w e r e  a s s i g n e d  s t r u c t u r e s  (3) 

a n d  (4), r e s p e c t i v e l y .  

C o r y d a l i s  a c h o t e n s i s  T u r c a .  ( P a p a v e r a c e a e )  is a biennial  h e r b  which  d i s t r i b u t e s  ---- 

mainly i n  n o r t h e r n  C h i n a ,  ~ i b e r i a , ,  K o r e a  and J a p a n .  In 1 9 4 0 '  Manskk i s d l a t e d  

f rom t h i s  p lan t  a u r o t e n s i n e  belonging t o  the  p r o t o b e r b e r i n e  s e r i e s ,  p ro top ine  a n d  . .. 
c r y p t o p i n e  of t h e  p ro top ine  s e r i e s ,  a n d  a c h o t e n s m e  (Alkaloid F 17), ocho tens imine  

. . 
(Alkaloid F 48) ,  a n d  Alkaloid F 4 9 . ' .  T h e  s p i r o b e n z y l i s o q u i n o l i n e  s t r u c t u r e s  1 

a n d  2 w e r e  a s s i g n e d  a t  a l a t e r  d a t e  t o  ocho tens ine  a n d  ocho tens imine ,  r e s p e c t i v e l y .  
2 

Impel led by a . . d e s i r e  t o  f u r t h e r  investigate t h e  a l k a l o i d a l  componen t s  of t h i s  p lan t  

g r o w m g  on Mt. .Nengkao,  T i e n c h i h ,  i n  T a i w a n ' s  C e n t r a l  Mounta ins ,  we  w i s h  t o  

d e s c r i b e  t h e  s t r u c t u r a l  e luc ida t ion  of two f u r t h e r  spirobenzylisoquinolInes,  
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yenhusomine (3)  a n d  yenhusomidine (4 ) .  

Yenhusomine (31, C H NO6, ~ o l o u r l e s s  p r i s m s ,  mp 127  - 128' ( M ~ o H ) ,  
21 23 

1 9  [a],, + 48' (c = 1 .O, M ~ O H ) ,  exh ib i t s  a methylenedioxylated 1 , 2 , 3 , 4 - t e t r a h y d r o -  

i soqu ino lme  s y s t e m ,  h EtOH 241 a n d  288 nm (log E 4 .1  1 a n d  3 . 8 5 ) ,  Urnax  ( ~ u j o l )  
max 

1 
3480 and  3300 (2 x OH),  1030  and  935 cm- ( o C H ~ O ) ,  m/e 385 (M'). In t h e  n m r  

s p e c t r u m  6 (CDCl3) ,  the chemica l  s h i f t s  of t h e  N-methyl g r o u p  a t  2.71 ( 3 ~ ,  s ) ,  t h e  

p r o t o n s  d u e  to 8  - H and  1 3  - H a t  4.91 (1 H ,  5 )  a n d  5 .52  (1 H ,  b r o a d  s ) ,  r e s p e c t i v e l y ,  

the rnethylenedloxy g r o u p  a t  5 . 9 9  and  6 .02  (each  l H ,  d ,  J = 1 . 3  Hz)  and  f o u r  a r o m a t i c  

p r o t o n s  of C - 1 , 4 ,  11 a n d  1 2  pos i t ion  a t  6 . 1 0  (1 H ,  s )  , 6 . 7 0  (1 H ,  s ) ,  and  6 . 9 4  ppm 

(2H,  s) ,  r e s p e c t i v e l y ,  a r e  s i m i l a r  t o  those  of o c h r o b i r i n e  (5 ) .3  T h e  p r o t o n s  of one  

methoxyl g r o u p  a p p e a r e d  a t  a n  unusual ly  s h l e l d e d  pos i t lon  a t  3 .39 a n d  a n o t h e r  o n e  

a t  3 . 8 3  ppm, s u g g e s t i n g  that  t h e  methoxyl g r o u p s  a r e  loca ted  a t  the C - 2 a n d  3 

pos i t ions  i n  t h e  sp i robenzy l i soqu ino l ine  s k e l e t o n .  Acetylat ion of yenhusomme (3)  

wlth a c e t i c  a n h y d r i d e  a n d  p y r i d m e  gave  the d i a c e t a t e ( 6 ) , 6  (CDC13) 1 .84 a n d  2.1 2 

( e a c h  3H,  e a c h  s ,  2 x OAc).  Oxidat ion of 3  with J o n e s  r e a g e n t  f u r n i s h e d  oxoyenhu- 

somine  (7)  a s  ye l lowish  o r a n g e  p r i s m s ,  rnp 174 - 175' (ELOH), [,g + 286' 

( c  = 0 . 4 ,  MSOH), urnlax ( ~ u j o l )  1733  and  1 7 0 0  cm-' (2  x  CO). T h e  nrnr s p e c t r u m  

showed the  methylenedioxy g r o u p  a t  6 .34 (21-1, s) a n d  a r o m a t i c  p r o t o n s  a t  6 . 0 0  ( l H ,  

5 ,  1 - H ) ,  6 . 7 0 ( 1 H ,  s , 4 - H ) ,  7 . 3 2 ( 1 H , d ,  J = 8 1 i z ,  11 - H ) a n d 7 , 7 2 p p m ( l H , d ,  

J = 8 H z ,  1 2  - H). F u r t h e r m o r e ,  t h e  cd  c u r v e  of yenhusomine a t  294 ,  275 ,  a n d  241 

nm ( A &  + 1 4 . 6 ,  - 3 . 4 ,  a n d  + 11 . 6 )  r e s e m b l e s  tha t  of o c h r o b i r i n e  (514 s o  tha t  t h e  

a b s o l u t e  configuration of yenhusomine is as ind ica ted  in  e x p r e s s i o n  3. 

29 
Yenhusomidine ( 4 ) ,  C 2 , H 2 ,  NO6, c o l o u r l e s s  p r l s m s ,  mp 240 - 241° ,  [ u ] ~  

0' (c = 0 . 4 1 ,  ~ H ~ l ~ ) , ~ w h o s e  p i c r a t e  f o r m s  yel low prisms, mp 214 - 21 S O ,  s h o w s  

kEto1.' 207 ,  238 ,  290 ,  a n d  314 nm ( 1 0 ~ ~ 4 . 4 0 ,  4 . 2 1 ,  3 . 7 4 ,  a n d  3 . 7 2 ) ,  U m a x  
max 

(Nuj01) 3275 (OH) ,  1706  (C = o), 1041 a n d  931 ( O C H ~ O ) .  T h e  n m r  s p e c t r u m  

showed one  N-methyl g r o u p  a t  2 .33  (?H, s), two methoxyl g r o u p  at 3.66 and  3 . 8 8  

(each  3H,  e a c h  s ) ,  one  methylenedioxy g r o u p  a t  6 . 2 4  ppm ( 2 ~ ,  s).  An A B  q u a r t e t  



(5 : 8 Hz) a t  7.51 and 7.02 ppm was assigned fo r  the signals due to I2  - H and 

1 1  - H protons,  respectively,  whlch suggested the existence of a carbonyl group 

a t  C - 13. Other aromatic protons a t  the C - 1 and C - 4 positlans appeared a t  

6.1 1 and 6.64 ppm, respectively.  The proton geminal to the hydroxyl group a t  

C - 8 was observed a t  5.14 ppm as a sha rp  singlet ,  suggesting that the hydroxyl 

group i s  oriented to the nitrogen. In the case  of s i b ~ r i c m e  (8), the proton 

a t  C - 8 ,  oriented to the n ~ t r o g e n ,  appeared a t  5.57 ppm as a .broad singlet .  6 

This conclusidn was a l so  supported by the observation,of a hydroxyl band,in the 

i r  spectrum a t  3275 cm-' .7 .  

Among the isolated bases ,  protopme, ochotensimme ( 2 )  and adlumidine have 

been character jsed .  
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