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Abstract - Besides hetisinone, 13-acetylhetisinone, cardio- 
petamine, and atisinium chloride, a new diterpenoid alkaloid 

graciline was isolated from Delphinium gracile, and its 

structure elucidated. The ')C-NMR chemical shifts for graciline, 

cardiopetaline and cardiopetalidine are presented. 

We report here the structure elucidation of graciline , a new lycoctonine- 

type diterpenoid alkaloid, isolated from Delphinium gracile DC., collected in 

Graciline had mp 98-100'C. Its high resolution MS was characteristic of alkaloids 

+ 
with lycoctonine skeleton1: M+ 361.2258 amu (381, C21H31N04 (talc. 361.2253), M -CH3 

1 
(14%). M+-C~H~O (loo%), and I M + - C ~ H ~ O ~ - C H ~  (13%). The H-NMR (CDC13) gave signals 

at 6 0.89 (3H, s, CH ) 1 . 1  (3H, t, J = 7Hz, N-CH2-CE3), and 4.07 (lH, t, J = 4.5H2, 
3 

C-14BH). The loss of a molecule of acrolein in the M$, the IR absorptions at 978 

l2 and 875 m- , and the 'H-NMR signals at d 3.73 IlH, tn, W; = ?Hz, C-1BH) and 3.85 



(IH, s ,  C - 1 9 ~ 1 ,  pointed  o u t  t h e  presence  of t h e  C-1-C-19 i n n e r  e t h e r  i n  t h e  new 

base. Treatment of g r a c i l i n e  (&)wi th  a c e t i c  anhydride i n  pyr id ine  af forded a 

+ 
monoacetate ( 2 )  as a  r e s i n ,  M 403. I R  ( C H C l 3 1 ,  1725 and 1255 cm-I ( a c e t a t e ] .  

I ~ S  'H-NMR spectrum e x h i b i t e d  a  one-proton t r i p l e t  cen te red  a t  6 4.76 ( J  = 4.5Hz). 

i nd ica t ing  t h a t  t h e  C-14aOH group was a c e t y l a t e d .  

TABLE 1 

Carbon 1 3 4 5 Carbon 1 3 4 5  

13c Chemical s h i f t s  i n  ppm downfield from TMS andass ignment s  us ing  

d e u t e r i o c h l o r o f o m  a s  s o l v e n t .  

The 13c-PJM~ spectrum of g r a c i l i n e  I showed twenty s i g n a l s  f o r  twenty-one carbon 

atoms i n  t h e  molecule,  and t h e  assignments were made by comparison wi th  t h e  s p e c t r a  

of ka rako l ine  ( 2 )  3, c a r d i o p e t a l i n e  (4). c a r d i o p e t a l i d i n e  (21 4 ,  and o t h e r  publ ished 

"c-NMR d a t a  f o r  r e l a t e d  d i t e r p e n o i d  a l k a l o i d s .  The chemical  s h i f t  p a t t e r n  i n  

g r a c i l i n e  (1;) was very  c l o s e  t o  t h a t  of c a r d i o p e t a l i d i n e  ( 2 ) .  As i n  t h e  c a s e  of  

18-methoxygadesine5, t h e  appearance of a  new double t  a t  68.7 ppm, t h e  d isappearance  

of a  t r i p l e t  a t  % 60 ppm, t h e  downfield s h i f t  of C-1,  and t h e  6 o r  y e f f e c t s  

observed on t h e  resonances of C-3, C-4, C-5 and C-18 i n  t h e  spectrum of g r a c i l i n e  

( & I  w i t h  r e s p e c t  t o  t h a t  of t h e  o t h e r  a l k a l o i d s  considered,  a f fo rded  evidence  f o r  

the presence  of a C-1-C-19 i n n e r  e t h e r  i n  (&I .  

On t h e  o t h e r  hand, it i s  i n t e r e s t i n g  t o  no te  t h e  a and 6 s u b s t i t u e n t  e f f e c t  Of 

'1.58 ppm and u 9 ppm, r e s p e c t i v e l y ,  produced upon replacement of C-16PH by 0CH3, 
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and the upfield shift of C-15 by ". 5.5 ppm in graciline ) and cardiopetalidine 

(2) with respect to cardiopetaline it) due to the y effect of C-70H. 

The oxidation of cardiopetalidine (2) with KMnod6 led to graciline ( )  in 83% yield 

imp, IR, 'H-NMR and MS identical), and therefore its structure was definitively 

established. 

8 We have also isolated hetisinone7, 13-acetylhetisinone , cardiopetamine9, and 
atisinium chloride1' from this plant, all of which were identified by comparison 

with authentic samples. 
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