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\ 
A b s t r a c t  - The s t r u c t u r e  o f  b runonine  ( I ) ,  a new C20-d i te rpenoid  - 
a l k a l o i d  i s o l a t e d  from t h e  whole p l a n t  o f  Delnhinium bcunonianum 

Royle,  was e s t a b l i s h e d  on t h e  b a s i s  o f  s p e c t r o s c o p y  and t h e  

r e s u l t  of X-ray c r y s t a l l o g r a p h y .  Brunonine (1) was shown t o  - 
possess t h e  a t i s i n e  azomethine (k) s k e l e t o n ,  w i t h  an  e t h o x y l  

g r o u p  a t  C ( l 9 )  p o s i t i o n .  

Delnhinium brunonianum Royle,  growing i n  t h e  sou thwes te rn  p a r t s  of China ,  i s  ueed 
-A- 

i n  P i b e t  a s  f o l k  medicine f o r  i n f l u e n z a ,  i t c h y  r a s h  and s n a k e - b i t e .  I t s  a l k a l o i d a l  

c o n s t i t u e n t s  have now been i n v e s t i g a t e d ,  a  C20-d i te rpenoid  a l k a l o i d  d e s i g n a t e d  a s  

b runonine  (1) a l o n g  w i t h  two known b a s e s  d i c t y s i n e  ( 2 )  and a j a c o n i n e  ( 3 )  was - - - 
i s o l a t e d .  

Brunanine ,  C H  N O  (isi 3j9.241!3, c a l c .  1 j 9 . 2 4 6 1 ) ,  m? 238 .209"~ .  [d]gl t 1 7 4 '  ( c  
22 33 3  

0 .067 ,  =OH), showed t h e  p r e s e n c e  of  an e x o c y c l i c  methylene g r o u p  (115 .7  pgm, s and 

1 0 9 . 1  ppm, t )  and a C-CH g r o u p  ( 4 0 . 9 7 ,  3H, s ) ,  d e m o n s t r a t i n g  Chat i c  be longs  t o  3 
C20-d i te rnenoid  a l k a l o i d s .  'H-NMR s i g n a l  o f  one hydrogen a t  d 6 . 0 1  and 

s i g n a l  of a  d o u b l e t  a t  1 6 5 . 5  ppm a s  w e l l  a s  I R  a b s o r p t i o n  (1654 cm-l) suggested t h e  

P r e s e n c e  of H-C=N moiety i n  che b a s e .  r'he r x i s t a n c e  of  a n  ether-links-e i n  brunoninc 

was deduced from t h e  f i n d i n g  t h a t  no hydraxyl  g roup  a b s o r p t i o n  was found i n  t h e  I R  

spec t rum o f  i t s  d i a c e t a t e  ( 5 )  (at 4b3 ,  amorphous). i h a t  t h e  e t h e r  Lakes t h e  form i n  - 
which 0CH2CHJ i s  l i n k e d  t o  one of che s k e l e t o n  carbons  a s  a  s i d e  c h a i n  is  Justified 

by t h e  f o l l o w i n g  s 3 e c t r a l  d a t a :  l ~ - ~ l v l ~  d 1 . 2 7  (JH, t ,  J = 7.2 Hz) and 1 3 ~ - ~ M E  15.2 

ppm ( q )  f o r  OCH CH ; l ~ - ~ ~ ; l ~  d3.67 and 4.14 (1H each,  dq ,  J = 7 .2 ,  1 0 . 8  He) and 
2-3 

" c - N M ~  64.6 ppm ( t )  f o r  0CH2CHy 'Phe ' ? c - N ~ ~ R  s i g n a l  9 4 . 7  p?m ( d )  po inred  o u t  char 

t h e  e t h o x y l  g roup  i s  bonded t o  C ( l 9 )  o r  C(20)  which i n  t u r n  is l i n k e d  t o  t h e  

n i t r o g e n  i n  t h e  molecule.  'The l o c a t i o n  a f  0CH2CHJ group  was then c l a r i f i e d  by an 



NOS d e m o n s t r a t i o n .  When t h e  s i g n a l  d0 .97  f o r  C(4)-CH was i r r a d i a t e d .  t h e  one- 
3 

proron peak a t  d 4 . 3 0  (broadened by a long- range  c o u p l i n g  wizh H-C=N), a t t r i b u t a b l e  

t o  C ( 1 9 ) ,  i n c r e a s e d  by 1 2 h  i n  i n t e n s i z y ,  w h i l e  t h e  o t h e r  one-proton peak a t  d8.03.  

which may 'then b e  a s s i g n e d  t o  C ( 2 0 ) ,  remained unchanged. Brunonine y i e l d e d  a p a i r  

of i s o m e r i c  meThylcyclohexanones ( I R  170; and 1710 cm-l) upon a c i d - c a t a l y z e d  

a l l y l i c  a l c o h o l  rea r rangement ,  i n d i c a t i n g  t h a t  t h e  compound b e a r s  C ( ~ ~ ) - I - O H ~ .  

This  i s  i n  accordance  w i t h  t h e  assignment  of t h e  s i g n a l d 5 . 4 5  ( lH,  t ,  J = 1.5  Hz) 
1 

appeared i n  H-NMR spectrum of b runanine  d i a c e t a t e  ( 5 ) .  The chemica l  s h i f t  o f  C(15)  .., 
i n  13c-~M.Q ( 7 0 . 6  prim, d )  was found, however, t o  b e  4.6 ppm upper  f i e l d  t h a n  t h a t  of 

2 a n  ana logous  compound a t i s i n e  azomethine ( 4 )  ( 7 5 . 2  ppm) ( s e e  l a b l e  1 1 ,  imply ing  - 
t h a t  t h e  second hydroxyl  g roup  could  b e  s i t u a t e d  a t  C ( 7 ) .  Thereby a r e l e a s e  of t h e  

non-bonding i n t e r a c t i o n  between C(7)-a-H and C(15)-a-H was manifested3.  I h e  

I, II 

1 a'= OCH C H  ~ 3 =  OH 
u 2 3 ,  - 2 D i c t y s i n e  

Rrunonine 

1 4 R = n2=  H, OH ,., 
1 5 R = OCH CH I?'= R ~ =  OAc ,., 2 3 '  

3 Ajaconine  - 8 
HO--<. ..* 

"OH 
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n r e s e n c e  of C(7)-&OH, b u t  n o t  C(1b)-OH, was j u s t i f i e d  by 'H-NI:,R s i g n a l  d 4 . 7 j  (1H, 

dd ,  J = 4 .8 ,  1 1 . 0  Hz) of d i a c e t y l b r u n o n i n e  (2). Based upon t h e  above r e a s o n i n g .  

s t r u c t u r e  ,l- was a s s i g n e d  t o  b runonine .  I n t e r e s t i n g l y ,  t h e  NaBH4-reduced p r o d u c t  ( 6 )  - 
(I&* 401)  of 5 showed t h e  e l i m i n a t i o n  of e t h a x y l  g r o u p  ( t h e  d i s a p p e a r a n c e  o f  d 4 . 1 4 ,  - 
3 .67  and 1 .27  s i g n a l s )  s i m u l t a n e o u s l y  w i t h  t h e  s a t u r a t i o n  of  C=N d o u b l e  bond ( t h e  

a b s o r p t i o n  a t  d 8 . 0 1  v a n i s h e d ) .  'Yhe 1 3 ~ - ~ ~ ~  of s t r u c t u r e  was i n  r e a s o n a b l e  a g r e e -  

ment w i t h  t h a t  o f  t h e  known c0rnnoun.i~ a t i s i n e  azomethine (:). 7 - n - h y d r o x y l i s o a t i s i n e  
4 4  ( 7 )  and a j a c o n i n e  hydrochlor i r l e  ( 8 )  ( f a b l e  1). Brunonine h a s  t h e  s t ruc ture l -5  was - - 

Table  1. Carbon-13 NT1.24 d a t a a  of b runonine  (L), a t i s i n e  azomethine (k), 
7 - M - h y d r o x y i i s a a t i s i n e  ( 7 )  and a j a c o n i n e  h y d r o c h l o r i d e  ( 8 )  - - 
Carbons 1 - 4 - 7  - 8" - 

a .  Chemical s h i f t s  i n  ppm downf ie ld  from ?MS i n  CDC13.  b. S o l v e n t  - D20. 

- 8 7 1  - 



confirmed l a t e r  by X-ray c r y s t a l l o g r a p h y  6  
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