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Abs t rac t  - Het is ine-13-0-acetate was i s o l a t e d  from F. n u t t a l l i a n u m  and i t s  s t r u c t u r e  - 
was deduced by  MS, ' H  and 1 3 C  nmr and proven by X-ray c r ys ta l l og raphy  o f  t h e  

p e r c h l o r a t e  s a l t .  

From Delphinium n u t t a l l i a n u m  P r i t z .  we have i s o l a t e d  an a l k a l o i d  and i d e n t i f i e d  i t  as t h e  

apparent ly  p r e v i o u s l y  unknown 13-0-acetyl  d e r i v a t i v e  ( 1 )  of h e t i s i n e  (2). We desc r i be  here  o u r  

c h a r a c t e r i z a t i o n  o f  1, and t h e  evidence which enabled us t o  dec ide i t s  s t ruc tu re .  

Convent ional  column chromatography o f  t h e  a l k a l o i d s  o f  E. n u t t a l l i a n u m  over  n e u t r a l  alumina 

r e s u l t e d  i n  t h e  i s o l a t i o n  of 1 as an amorphous s o l i d ,  homogeneous by t l c  ( s i l i c a  ge l  60, M f f l H -  

CHCl,, 4 : l  v l v ) ,  which gave a c r y s t a l l i n e  s a l t  w i t h  HClO,, mp. 273-250'C. The i r  spectrum of t h i s  

s a l t  had vmax (KQr )  3480 ( b r ,  OH), 1709 ( s t r ,  C=O), 1655 and 886 lm, C=CH,l. The 200 MHz ' H  nmr 

spectrum o f  1 (CDC13, TMS = 01 conta ined absorp t ions  a t  b 0.97 (3H, s, quaternary-CH31, 2.18 (3H, 

s, acetate-CH,), 4.24 (2H, b r  s, 2 x CYH) 4.75 and 4.92 l each  lH, b r  s, =C=CH2) and 5.20 ( l H ,  

d t  J = 10.5 and 2Hz, > C F A c l .  Upon a d d i t i o n  o f  a l i t t l e  methanol-d, t h e  s i g n a l  a t  b 4.24 

separated i n t o  two absorp t ions :  b 4.11 ( lH ,  b r  s, w,,, z. 10 Hz1 and 4.20 ( lH ,  d, J = 9 Hz). 

The genus Delphinium i s  a r i c h  source o f  d i t e r p e n o i d  a l k a l o i d s  which f a l l  i n t o  two broad groups: 

those w i t h  C1,-skeletons, u s u a l l y  c a r r y i n g  an e t h y l  o r  methyl  s u b s t i t u e n t  on ni t rogen1; and those  

w i t h  Cz0-skeletons, wh ich  o f t e n  l a c k  such N-a lky l  groups b u t  u s u a l l y  possess an e x o c y c l i c  

methylene f u n c t i o n a l i t y 2 .  The absence o f  absorp t ions  i n  t h e  ' H  nmr spectrum o f  o u r  a l k a l o i d  wh ich  

c o u l d  b e  a t t r i b u t e d  t o  N-ethyl  o r  N m e t h y l  subs t i t uen ts ,  t o g e t h e r  w i t h  evidence f o r  a C<H2 u n i t ,  

acco rd ing l y  suggested t h a t  i t  belonged t o  t h e  C2,-diterpenoids. The ei-ms of 1 revea led  mls 

371(15), 312(181 and 43(100), which was c o n s i s t e n t  w i t h  a molecu lar  compos i t ion  C2,H,,N0, and t h e  

presence o f  t h e  a c e t a t e  group p r e v i o u s l y  i n f e r r e d  from t h e  a n a l y s i s  o f  t h e  'H nmr spectrum. We 

thus deduced o u r  a l k a l o i d  t o  be a monoacetate o f  a h e p t a c y c l i c  C z 0 - d i t e r p e n o i d - t r i o l ,  such as 



Table: '% nnlr dataa f o r  13-0-acetylhetisine (I-), 

het is ine  (2) and 13-0-acetylhetisinone (3) 

21.1 q (c -18ld  

25.7 q (acetate  CH,) d 

73.6 d  

74.4 d  

106.3 t (C-17) 

144.5 s  (C-161 

170.3 s  (acetate  C3) 

a At 200 Mz, i n  COCl,, r e l a t i v e  t o  TMS = 0.  

From r e f .  4 (19 s ignals  reported).  From r e f .  3 .  

These assignments should be reversed. 
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h e t i s i n e  (21. The 13C nmr spectrum of 1 was i n  e x c e l l e n t  accord  w i t h  t h i s  idea (see Table),  i .e .  

suggested t h a t  we were d e a l i n g  w i t h  a  h e t i s i n e  monoacetate. Whi le none of these aceta tes  appear 

t o  have been descr ibed as  n a t u r a l  p roducts  t h e  c l o s e l y  r e l a t e d  h e t i s i n o n e  13-0-acetate (3) has 

been i s o l a t e d  from Delphinium card iopeta lum DC, and the d a t a  r e p o r t e d  f o r  it" i n  p a r t i c u l a r  t h e  

'H nmr s i g n a l s  f o r  H-13 (6 5.12) and H - l l  (6  4.24, d, J = 9 Hz) induced us t o  t e n t a t i v e l y  i d e n t i f y  

o u r  a l k a l o i d  as  h e t i s i n e  13-0-acetate (1). 

Pauc i t y  o f  m a t e r i a l  p rec luded  chemical s t u d i e s  so i n  o rde r  t o  t e s t  our  deduct ions we r e s o r t e d  t o  a  

X-ray c r y s t a l l o g r a p h i c  a n a l y s i s  o f  t h e  p e r c h l o r a t e  s a l t  o f  t h e  a l k a l o i d 5 .  The s a l t  c r y s t a l l i z e d  

i n  t h e  orthorhombic space group P212,21 w i t h  a  = l l . 835 (1 ) ,  b  = 15.736(1), c = 11.342(1)A, V = 

2112.4(4)A3, and 4  fo rmula  u n i t s  i n  t h e  c e l l .  The s t r u c t u r e  r e f i n e d  t o  g i v e  agreement f a c t o r s  o f  

R = 0.054 and Rw = 0.056. The abso lu te  s tereochemis t ry  c o u l d  n o t  be determined b u t  t h e  s k e l e t a l  

framework o f  t h e  c a t i o n  con f i rms  t h e  proposed s t r u c t u r e  1 f o r  t h e  f ree  base: a  compound which 

does n o t  appear t o  have been descr ibed before .  
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