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A b s ~ r a c t  - 'The s t r u c t u r e  e l u c i d a t i o n s  o f  d e l b r u n i n e  (L) ,  
d e l b r u l i n e  (5) and d e l b r u s i n e  (2) i s o l a t e d  from Delphinium 

brunonianum 9 a y l e  a r e  r e s e n t e d .  

I n  a  n r e v i o u s  p a r e r  we have  r e m r t e d  t h e  s t r u c t u r e  o f  b r u n a n i n e ,  a C 2 0 - d i i e r p e n o i d  

a l k a l o i d  i s o l a t e d  from Delphinium brunonianum i loy le l ,  ? h i s  p a j e r  F r e s e n r s  t h e  

s t r u c t u r e  e l u c i d a t i o n s  o f  t h r e e  u n r e p o r t e d  Clg-d i te rpenoid  a l k a l o i d s  d e s i g n a t e d  

as d e l b r u n i n e  (A), d e l b r u l i n e  (5) and d e l b r u s i n e  ( 3 )  o b t a i n e d  from r h e  same p l a n t .  - 
?our !mown a l k a l n i d s  w e r e  a l s o  i s o l a t e d  and i d e n z i f i e d  a s  d e l c a s i n e  (4). b r o w n i i n e  

w 

( 5 ) ,  l y c o c t o n i n e  ( 6 )  and s e p t e n t r i o d i n e  ( 7 ) .  - ru r., 

1 2 1 R = 5'= OH, R = 0CH3 D e l b r u n i n e  - - R1= R 2 =  OH, R3= OCH 

1 2  
3 

2 R = 9 = OCH ii3= OH D e l b r u l i n e  - 3 ' - 5 R1= x3= OCH?, li2=OH 

3 R1= q2= bI3= OCH D e l b r u s i n e  1 2  - 3  6  R = !I = OCH R3= OH - 
1 2  

3 ' 
8 3 =OH, 5 = OCH R3= OAc 1 2  - 3 ' 7  F? = K  = O C H 3 .  R 3 = O A r  

1 = 
- 

2 9 R = X'= 0CH3, 3 = 0 3  - A r  = COC Y - o  HWOCH ' , 2  3 l_o i l l =  R'= O C H ~ .  R = OAC CH300CCH2 

D e l b r u n i n e ,  Cz5H3gN07 ( M t  463.2665,  c a l c .  1165.2726), mp 178'C, (alh7 O 0 ( c  0.082,  

1 EtOH). I t s  H-NMR showed t h e  p r e s e n c e  o f  a n  N-C2H5 g r o u g  ( d l .  1 6 ,  3H, t ,  3 = 7.2 

H z ) .  t h r e e  methoxyls  ( 6 3 . 3 7 .  3 .35 .  3 .33 .  3H e a c h ,  s )  and a m e t h y l e n e d i o x y l  g r o u p  



( d j . 1 2 ,  5 . 0 9 ,  1H e a c h ,  s ) ,  demonscra t ing  t h a t  che compound was a  l y c o c t o n i n e - c y p e  
2  1 d i t e r p e n o i d  a l k a l o i d  . I'he s i g n a l s  d 3 . 7 2  ( l H ,  s )  i n  H-NMR and 8 8 . 3  ppm ( d )  i n  

1 3 ~ - ~ ~ ~  s p e c t r a  i n d i c a t e d  t h a t  a n  OCH g r o u p  was l o c a t e d  a t  C ( 6 )  p o s i t i o n  w i t h  6- 3 
o r i e n t a t i o n 3 " .  ?he e x i s t a n c e  of  C(18)-0CH3 was ev idenced  by t h e  "c-NMR a b s o r p t i o n  

a t  77.9 ppm (t)'. One methoxyl  g r o u p  was a s s i g n e d  t o  C ( 1 6 ) - p - p o s i t i o n  on a c c o u n t  of 

1 3 ~ - ~ 5  peak a t  81 .7  opm ( d l 4  a s  w e l l  a s  t h e  b i o g e n e t i c  c o n s i d e r a t i o n s  of t h o s e  

known n a t u r a l l y  o c c u r r i n g  l y c o c t o n i n e s J .  I R  of d e l b r u n i n e  e x h i b i t e d  t h e  a b s o r p t i o n  

of  h y d r o x y l s  (3388  cm- l ,  b r ) ,  one of which would b e  p l a c e d  a t  C ( 1 )  p o s i t i o n  

because  of t h e  l 3 C - N ~ ~  d a r a :  a  meth ine  d o u b l e t  a t  71 .8  ppm t o g e t h e r  w i t h  che 

match ing  " e t h y l e n e  triplet- ~t 27.2 and 2 9 . k  o m  a s s i g n e d  t o  C ( 2 )  and C(31,  r e s -  

4 p e c t i v e l y  . Another  h y d r o x y l  g r o u p  i s  s i t u a t e d  a t  C ( l 4 ) - a - p o s i t i o n  based  on t h e  

1 ;leak d b . 8 8  ( l H ,  t .  J = 4 . 8  Hz) i n  H-NMR of d e l b r u n i n e  monoace ta te  ( 8 1 ~ .  1 3 c - N ~ R  

s p e c t r a l  d a t a  o f  d e l b r u n i n e  were found t o  b e  i n  agreement  wich i t s  p o s t u l a t e d  

s r r u c t u r e  when cornpar i s ion  was made w i t h  t h a r  o f  known compounds d e l c o s i n e  (4) 4 
and d e l c o r i n e  ( 9 ) 7  ( Pable  1). Phus, s t r u c t u r e  was a s s i g n e d  t o  d e l b r u n i n e .  S i n c e  - 
t h e  s t r u c t u r e  of d e l b r u n i n e  (A) d i f f e r s  w i t h  r h a t  of d e l c o s l n e  ( 4 )  o n l y  i n  i t s  - 
C ( 7 ) .  C ( 8 )  s u b s t i t u e n t s ,  c l e a v a g e  of  t h e  mezhylenedioxyl  g r o u p  o f  I i n  m i n e r a l  

a c i d  was c a r r i e ?  o u t 2 ,  an3  t h e  g r o d u c t  i n  q u a n t i t a t i v e  y i e l d  was proved t o  b e  

i d e n t i c a l  ( X f ,  I?, NS a n 3  mmp) w i t h  5 C o n s e q u e n t l y ,  t h e  s t r u c t u r e  1 f o r  d e l b r u n i n e  - 
i s  s u b s  t a n t i a t e l .  

D e l b r u l i n e .  C26rll,LN07 (!tt 11-79.2914, c a l c .  J17'3.2883), rnp 129-131°C, ( q ] i 7  O 0 ( c  

0 . 0 9 .  CHCl?). 'F-!??!~ ( d )  i? ' icaterl i t  was a  l y c o c t o n i n e - t y p e  a l k a l o i d :  1 . 0 6  (3H, t .  

J = 7.2 Hz, N C H  C H  1, 3.26,  3 . 3 2 ,  3 . 3 6 .  3 .36  (3H e a c h ,  s .  4 X OCH?) and 5 . 1 3 ,  5 . 1 6  
2  -3 

(1H e a c h ,  s ,  0CH20). ,The s i m i l a r i i y  between 'H-NMR of d e l b r u l i n e  and r h a t  o f  

d e l b r u n i n e  (1) a s  w e l l  a s  t h e  f a c t  t h a t  t h e  former 9 o s s e s s e d  one more methoxyl  
," 

g r o u p  and 1 4  atomic-mass-unic h i g h e r  than  t h e  l a t t e r  i m p l i e d  t h a t  d e l b r u l i n e  may b e  

t h e  C(1)-OH o r  C(14)-OH m e t h y l a t e ?  d e r i v a t i v e  of d e l b r u n i n e  ( I ) .  A c e t y l a t i o n  o f  
& 

d e l b r u l i n e  gave a monoace ta te  (El (M' 521)  which showed i n  i t s  ' H - N ~ ~ T (  spec t rum 

( d l  a  s i g n a l  a t  2 .06  (3H, s ,  OAc) and a o n e - o r o t o n - t r i p l e t  c e n t e r e d  a c  b.82 w i t h  

1 7 = 11.6 Hz, w h i l e  t h e  b road  s i n g l e t  a t  11.08 found o r i g i n a l l y  i n  t h e  H-NMR o f  

d e l b r u l i n e  d i s a p x a r e i .  This i n 3 i c a t e d  t h a t  t h e r e  is  a  hydroxyl  g r o u p  s i t u a t e d  a t  

6  C ( l l J 1 - + ? o s i t i o n  , t h e  s a z e  a s  i n  t h e  c a s e  o f  d e l b r u n i n e  (A). Consequent ly ,  i t  is 

r s a s o n e l  t h a t  i t  must S e  t h e  h y d r o x y l  g r o u p  a t  C ( 1 )  o f  d e l b r u n i n e  b e i n g  m e t h y l a t e d  

to become l e l b r u l i n e ,  -inA t'le s t r u c t u r e  of  the  l a t t e r  colllil b e  d e n o t e d  a s  2 .  ;h i s  
n, 

was t h e n  v e r i f i e d  t h r o u g h  c o r r e l a t i o n  between d e l b r u l i n e  and d e l b r u n i n e  ( 1 ) .  1 - Pd 
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Fable 1. ','he Carbon-13 NM3 suecc raa  o f  d e l b r u n i n e  ( I ) ,  d e l b r u l i n e  ( 2 ) ,  d e l h r u s i n e  - - 
( 3 ) ,  dee loo ine  ( b )  and d e l c o r i n e  ( 9 )  - - - 

0CH20 

a .  Chemical s h i f t s  i n  Ppm downfield f r o m  rids; solvenr.  C D C l  
3 ' 

b .  ~ ' h e s e  two v a l u e s  have been r eve r sed  a s  sugges t ed  by S : # .  P e l l e i i e r ,  S.K. 

S r i v a s t a v a  and B.S. J o s h i ,  He t e rocyc l e s .  1985. 23.  331. - 



w a s  a c e t y l a t e i i  (Ac20/C3 C O  H )  under  controlled c o n d i t i o n  t o  y i e l d  che l i i - a c e t y l  3 2 

f i s r i v a t i v e  (8) ' .  and t h e  monoaca ta te  i? t u r n  m e t h y i a t e ?  a t  C ( 1 )  i n  Lhe u s u a i  
r" 

0, 
manner Go a f f o r d  a  p r o d u c t  which was demons t ra ted  t o  be identical ( R f ,  I3 and 

iXl.3) w i t h  che a c e c y l a t e l  compound of  d e l b r u i i n e  (10). 
D e l b r u s i n e ,  CZ7Hk3NO (xi 493.3032,  c a l c .  "3 .?033) ,  mo 1 1 4 1  C ,  [d 1;' t 1 6 . a m ( c  

7 
1 

3.0 ,7 ,  C H C 1 , ) .  !i-N:LS ( d )  showel  t h i s  comjmund was a  l y c o c  tonine-cype a l k a l o i d :  

1 . 0 6  (3H, :, 1 = 7. a Hz. C 2  3 . 2 ,  3 . 3 1 ,  3 . 3 8 ,  3 . 4 2 ,  3.43 (3H e a c h ,  s ,  3 X 

OCH,) and j . 1 1 ,  j . 1 6  j l H  s a c h .  s ,  0 ~ ~ ~ 0 ) ' .  3 e l b r u s i n e  exhibited c l o s e  s i m i l a r i c y  , 
w i t h  l e l b r u l i n e  (Z)  i n  'H-N:~R and 1 7 ~ - ~ i d i ( .  I R  and ids excepc char. che former showed 

n 3  hy3roxyl  a b s o r p t i o n  i n  I R  and a n  increment o f  1 4  a tomic-mass-un ic  (CH ) i n  "IS 2  

t h a n  t h a t  o f  che l a t t e r .  Hence, i c  i s  reasonable Go r,,arl d a l b r u s i n s  a s  a  machyl- 

a t e 3  l e r i v a t i v e  of d e l b r u l i n e  ( 2 ) .  1'0 camfirm c h i s ,  d c l b r u l i n e  (2)  was methyla ted  
m 

i n  t h o  u s u a l  manner8, an<  the  c r y s t a l l i n e  w o d u c t  s o  obea ined  was demonszrar.ed co 

be i i e n z i c a l  w i t h  d g l b r u s i n a  i n  a l l  r a s x c t s  i n c l u d i n g  Rf, !a? and mmp. Therefore  t h e  

s r - u c t u c e  o f  ? s l b r u s i n ?  was ,determine< a s  3. -. 
.:- - ;-..-" ZNC-I; mn riorzi 
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