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DITERPENOID ALKALOIDS FROM DELPHINIUM PICTUM WILLD. 

THE STRUCTURE OF PICTUMINE 

G a b r i e l  d e  l a  F u e n t e * ,  R a f a e l  Dlaz A c o s t a ,  a n d  Tomas O r r i b o  

C e n t r o  d e  P r o d u c t o s  N a t u r a l e s  O r g a n i c o s  " A n t o n i o  G o n z d l e z " ,  

CSIC-Unive r s idad  d e  La L a g u n a ,  La  L a g u n a ,  T e n e r i f e ,  S p a i n  

A h s t r a c t  - A new C-19 d i t e r p e n o i d  a l k a l o i d  p i c t u m i n e  (11  w a s  i s o l a t e d  

f rom D e l p h i n i u m  p i c t u m  W i l l d .  s u b s p .  picturn t o g e t h e r  w i t h  t h e  known 

b a s e s  n e o l i n e  ( 2 ) .  b u l l a t i n e  C  ( 1 4 - a c e t y l n e o l i n e )  ( 3 ) ,  d e l p h i s i n e  

( 8 . 1 4 - d i a c e t y l n e o l i n e )  ( 4 )  , d e l p h i n i n e  ( 5 )  , c h a s m a c o n i t i n e  ( 6 )  , and 

c h a s m a n t h i n i n e  ( 7 ) .  The s t r u c t u r e  o f  t h e  new a l k a l o i d  was e s t a b l i s h e d  

1 b y  H  a n d  13c-nmr s p e c t r a .  The 13c-nmr d a t a  f o r  a l k a l o i d s  ( 3 ) ,  ( 6 ) .  

a n d  ( 7 )  are a l s o  p r e s e n t e d .  

From s e e d s  o f  D e l p h i n i u m  p i c t u m  W i l l d .  s u b s p .  picturn, c o l l e c t e d  i n  t h e  m o u n t a i n s  

o f  M a j o r c a , '  we h a v e  i s o l a t e d  p i c t u m i n e  ( 1 )  as a homogeneous amorphous  a l k a l o i d ,  

i n  a s m a l l  amount .  

I ts  h i g h - r e s o l u t i o n  ms d i s p l a y e d  i o n s  a t  m/z: 5 0 7 . 2 9 1 1  ( 8 % )  M+,  C27H41N08, A-8.1; 

+ 
490 .2789  ( 1 0 0 % )  M+-OH, C27H40N07, A+1.3; 474 .2560  ( 5 0 % )  M -H201-cH3, C26H36N07, 

+ 
7 . 1  448.2749 ( 6 4 % )  M -OAc, C25H38N06, A-5.2; o t h e r  p e a k s  a p p e a r i n g  a t  4 4 7  ( 5 6 % )  

+ + + 
M -AcOH, 432 ( 5 5 % )  M - A C O H ( - C H ~ ,  430 ( 2 2 % )  M -OH(-AcOH, 416 ( 3 1 % )  M + - O C H ~ / - A C O H ,  

4L4 ( 4 0 % ) ,  402 ( 3 0 % ) .  388 ( 4 7 % ) .  223  ( 4 9 % ) .  176 ( 4 8 % ) ,  a n d  4 3  ( 8 8 % ) .  I r  (CHCl3).  

3345 ( b r ,  OH), 1724 a n d  1 2 4 3  (aceta te) ,  1 1 0 5  a n d  1090  cm-I (C-0 ) .  

The 'a-nmr s p e c t r u m  o f  p i c t u m i n e  ( 1 )  ( 2 0 0  MHz, CDCl g a v e  s i g n a l s  a t  6 1 . 9 7  a n d  
3  

2.04 (3H e a c h ,  s ,  two  OAc) , 2 .33  (3H. s ,  N-CH3) , 3.10 a n d  3 .66  (1H e a c h ,  AB q ,  J = 

8 . 2  Hz, H - l 8 ) ,  3 . 2 5 ,  3 .31 ,  a n d  3.32 (3H e a c h ,  s ,  t h r e e  OCH3), 3 .12  LlH, s ,  H-17) ,  

1 
3.66 ( l H ,  m ,  W? = 7 . 5  Hz, H-1%) , 4.04 ( l H ,  d ,  J = 6 . 4  Hz, H-6B), a n d  4 . 8 1  ( lH,  t ,  

J = 5.0  Hz, H-148) . 2 ' 3  The  g r e a t  s i m i l a r i t y  b e t w e e n  t h e  13c-nmr s p e c t r u m  o f  

p i c t u m i n e  a n d  t h o s e  o f  d e l p h i s i n e  ( 4 1 4  ( T a b l e  1) .  a n d  o t h e r  c l o s e d  n e o l i n e - g r o u p  



Table 1. 13~-nmr chemical shifts and assignments for pictumine (I), neoline (2) ,4 bullatine C (3). delphisine 

(4) ,4 delphinine (5) ,' chasmaconitine (6). and chasmantine (7). 

(CH21 
I 
CH3 42.0 

1- 

6. 58.2 

16' 56.7 

18' 59.3 

CO 169.7 
171.2 

I 21.4 
CH3 21.5 

co 
I 

(CHI 
II 
(CHI 

17 65.3 63.6 63.6 62.7 63.3 62.0 61.9 

18 79.9 80.3 80.3 79.8 80.2 80.5 80.4 

Chemical shifts in ppm downfield from TMS. Solvent deuterochloroform. 
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bases  such a s  N - d e e t h y l d e l p h i ~ i n e . ~  8-acetyl-14-benzoylneoline,6 and de l s t aph i s ine?  

allowed i t s  oxygen funct ions  t o  be placed unambiguously on an acon i t ine  ske le ton .  

Furthermore. t h e  DEPT "c-nmr spectrum of - 1 showed a  q u a r t e t  a t  42.0 ppm f o r  t h e  

N-methyl group and lacked t h e  c h a r a c t e r i s t i c  s i g n a l s ,  i n  t h i s  type  of a l k a l o i d s ,  of 

an N-ethyl group a t  about 1 3  ( q )  and 48 ( t )  ppm. 

The above-mentioned spec t roscop ic  da ta  enabled us t o  a r r i v e  a t  t h e  s t r u c t u r e  

dep ic t ed  f o r  pictumine (1). 

We a l s o  i s o l a t e d  neo l ine  ( 2 )  , 3  b u l l a t i n e  C (14-acetylneol ine)  (3 )  ,9 de lph i s ine  

(8 .14-diacetylneol ine)  ( 4 )  , 3  de lph i s ine  ( 5 )  ,lo chasmaconitine (6 )  ,I1 and chasmanthi- 

n ine  ( 7 )  .I1 These a l k a l o i d s  were i d e n t i f i e d  by comparison wi th  a u t h e n t i c  samples o r  

by spec t roscop ic  methods, mainly 13c-nmr s p e c t r a .  The 13c-nmr d a t a  f o r  b u l l a t i n e  C 

( 3 ) ,  chasmacanitine ( 6 ) .  and chasmanthinine ( 7 )  i n  Table 1 a r e  given by comparison 

wi th  t h e  s p e c t r a  of neo l ine4  and de lph in inee8  The C-10 and C-13 carbon resonances 

f o r  neol ine  and de lph i s ine  have been reversed from those  of t h e  l i t e r a t u r e  on t h e  

b a s i s  o f t h e  a-and 6 -e f fec t s  observed upon a c e t y l a t i o n  of t h e  C - 1 4  and C-8 hydroxyl 

groups i n  neo l ine  t o  g ive  b u l l a t i n e  C and de lph i s ine .  
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