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A c h a r a c t e r i s t i c  fea ture  of the aconi tum alkaloids with an acetoxy group at C 8 is  the unusual ease  of 
e l iminat ion of a molecule  of acet ic  acid [1-3]. We have r epor t ed  p rev ious ly  that this  p r o c e s s  accompanies  
the m a s s - s p e c t r o m e t r i c  decomposi t ion of these  compounds and that the p r e s e n c e  of intense peaks  of M -  
AcOH and M - A c O H - O C I t  3 or  M - O C H 3 - A c O H  can se rve  as a re l iable  proof  of the p r e sence  of an acetoxy 
group at C 8 [4]. 

We have cons idered  the m a s s  spec t r a  of aconit ine (I), ace ty lbenzoyl ta la t i samine  (II), d iace ty l ta la t i s -  
amine (HI), and dehydroace ty l ta la t i samine  (IV). The t h e r m a l  ins tabi l i ty  of these  compounds on m a s s  spec -  
t r o m e t r y  appea r s  in the fact  that at a t e m p e r a t u r e  of 100°C and above acet ic  acid is  spli t  off, and i ts  m o -  
l ecu la r  ion can be r eco rded  at  m / e  60. (During the p r o c e s s ,  the vacuum in the ionization chamber  d e t e r i -  
ora tes . )  F u r t h e r m o r e ,  the occur rence  of py ro lys i s  is  conf i rmed  by the fact  that  when a sample  r ema in s  in 
the inlet  s y s t e m  for  a long t ime  (20-30 rain), the peaks  of the ions M and M - O C H  3 d e c r e a s e  re la t ively ,  and 
the peaks  M - A c O H  and M - A c O H -  OCH s i nc rea se .  At lower  t e m p e r a t u r e s  (70-80°C), no pyrolyt ic  decom-  
posit ion takes  place:  the inlet  i s  fa i r ly  s table.  The format ion  of the ions M - A c O t t  under  the given condi-  
t ions i s  apparen t ly  due to e lec t ron  impact  (scheme a). A p r o c e s s  connected with the detachment  of an 
acetoxy rad ica l  competes~ success fu l ly  with this direct ion of f ragmenta t ion  (scheme b). The peak of the 
ion M - A c O  is  the s t ronges t  in the s pec t rum of (IV) (Table 1), and this fact can apparen t ly  be used to ex-  
plain the cause  of the above-ment ioned  ease  of the el iminat ion of acet ic  acid. Ring E in the aconi tum a lka -  
loids has the d is tor ted  cha i r  fo rm in solutions [5, 6], while in the c rys ta l l ine  state,  according to Birnbaum 
[7], it has the fo rm of a s t rongly  dis tor ted  boat.  In both cases  (in the cha i r  form,  the subst i tuents  atC8, C10 , 
and C1~ have the axial  orientation),  when the subst i tuents  in ring E are  voluminous,  the i r  mutual  repuls ion 
favors  the eject ion of acet ic  acid. Consequently,  the ease  of pyro lys i s  must  r ise  in the sequence (I)~(II)  > 
(III)> (IV) (see Table 1). The re la t ive  ease  of pyro lys i s  can be followed by compar ing  the intensi t ies of the 
M-AcOH and M-AcO peaks .  The el iminat ion of acet ic  acid takes place mos t  readi ly  in (I) and (II) and con-  
s iderab ly  less  readi ly  in (IV), while (III) occupies an in te rmedia te  posit ion. 
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T A B L E  1 
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In d i a c e t y l t a l a t i s a m i n e  (]:II) a t  125°C, f r a g m e n t a t i o n  by s c h e m e  a i s  the  m a i n  p r o c e s s ;  with a r e d u c -  
t ion in the  t e m p e r a t u r e ,  s c h e m e  b b e c o m e s  the m a i n  one. In d e h y d r o a c e t y l t a l a t i s a m i n e  a t  105 and 75°C, 
d e c o m p o s i t i o n  by s c h e m e  b p r e d o m i n a t e s ,  but h e r e  i t s  dependence  on the  t e m p e r a t u r e  i s  c o n s i d e r a b l y l e s s .  
The i n c r e a s e  in the  e a s e  of  p y r o l y s i s  f r o m  (IV) to  (I) i s  a l s o  shown in a r e d u c t i o n  in the  i n t e n s i t y  of the  
p e a k  of m o l e c u l a r  ions  i n t h e  s a m e  d i r e c t i o n .  In a c e t y l b e n z o y l t a l a t i s a m i n e  i t  i s  e x t r e m e l y  low (0.1%), and  
in acon i t i ne  i t  i s  ab sen t .  The f a c t o r  m e n t i o n e d  above  a p p a r e n t l y  a l s o  e x p l a i n s  the  m o b i l i t y  of  the  m e t h o x y  
g roups  in the C 8 and  C15 p o s i t i o n s ,  which f a v o r s  the  e j e c t i o n  of a m o l e c u l e  of m e t h a n o l  [4, 8]. 

The d e c r e a s e  in the e a s e  of p y r o l y s i s  f r o m  (I) to  (IV) a l so  t a k e s  p l a c e  when the  r e a c t i o n  i s  p e r f o r m e d  
u n d e r  the usua l  cond i t ions  [6]. Whi le  5 rain i s  n e c e s s a r y  fo r  the c o m p l e t e  e l i m i n a t i o n  of a c e t i c  a c i d  in the  
c a s e  of ( I - I l l ) ,  15 rain i s  r e q u i r e d  fo r  ( iv) .  In  the  l a t t e r  c a s e ,  the  p r o c e s s  was  fo l lowed  c h r o m a t o g r a p h i -  
c a l l y  ( see  E x p e r i m e n t a l ) .  
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E X P E R I M E N T A L  

The m a s s  s p e c t r a  w e r e  taken  on an MKh-1303 i n s t r u m e n t  f i t t ed  wi th  a s y s t e m  for  the d i r e c t  i n t r o d u c -  
t ion of the s a m p l e  in to  the  ion s o u r c e  a t  an i on i z ing  vo l t age  of 40 eV. The m o l e c u l a r  we igh t s  w e r e  d e t e r -  
m i n e d  m a s s  s p e c t r o m e t r i c a l l y .  

D e h y d r o t a l a t i s a m i n e .  With  cool ing ,  a so lu t ion  of 0.2 g of t a l a t i s a m i n e  in 30 m l  of ace tone  was  added  
to 0.2 g of c h r o m i u m  t r i o x i d e  in 10 ml  of ace tone .  The m i x t u r e  was  l e f t  a t  25°C f o r  two days .  The ace tone  
was  e v a p o r a t e d  off, and  the r e s i d u e  was  d i s s o l v e d  in 5% s u l f u r i c  ac id ,  and the so lu t ion  was  m a d e  a l k a l i n e  
with s o d i u m  c a r b o n a t e .  The  p r e c i p i t a t e  was  f i l t e r e d  off, and the aqueous  m o t h e r  so lu t ion  was  shaken  "with 
e the r .  D i s t i l l a t i o n  of the  so lven t  f r o m  the  e x t r a c t  gave  a c r y s t a l l i n e  s u b s t a n c e  with m p  127-131°C (e ther ) .  
Mol.  wt. 419. IR s p e c t r u m :  1750 c m  -1 (KBr).  

A c e t y l d e h y d r o t a l a t i s a m i n e  (IV). A m i x t u r e  of 0.2 g of d e h y d r o t a l a t i s a m i n e  and 3 m l  of a c e t y l  c h l o -  
r i d e  was  l e f t  a t  25°C f o r  7 days .  Then the r e a c t i o n  m i x t u r e  was  e v a p o r a t e d ,  the  r e s i d u e  was  d i s s o l v e d  in 
5 ml  of c o o l e d  5% s u l f u r i c  ac id ,  the  so lu t ion  was  w a s h e d  with  e t h e r ,  and,  a f t e r  i t  had  been m a d e  a l k a l i n e ,  
the r e a c t i o n  p r o d u c t  was  e x t r a c t e d  with e t h e r .  Th i s  gave  an a m o r p h o u s ,  c h r o m a t o g r a p h i c a l l y  h o m o g e n e o u s  
s u b s t a n c e  with tool .  wt.  461. 
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Pyrolysis  of Acetyldehydrotalatisamine. Compound (IV) (0.1 g) was heated in vacuum at 185-195°C 
for 6 rain. On a chromatogram, product A showed two spots with Rf 0.8 and 0.9. This product was again 
subjected to pyrolysis for 5 and 10 rain. As a result  of 15-rain pyrolysis,  the chromatogram showed a 
single spot with Rf 0.9. To confirm the assumption that the second spot (Rf 0.8) corresponded to the 
starting material  [the initial (IV)' has Rf 0.8 ], we saponified product A in 10% methanolie caustic potash. 
A chromatogram showed two spots with Rf 0.9 and 0.5, the lat ter  being identical with the Rf value of de- 
hydrotalatisamine. 

SUMMARY 

It has been shown that with a decrease in the number of substituents in ring E the ease of pyrolysis 
of the aconitura alkaloids falls. 

The directions of the fragmentation of these alkaloids during mass spectrometry as a function of the 
temperature and the functional groups present  have been determined. 

L I T E R A T U R E  C I T E D  

1. K. Wiesner, F. Biekelhaupt, and Z. Valenta, Tetrahedron, 4, 418 (1958). 
2. D . J .  McCaldin and L. Marion, Canad. J. Chem., 37, 1071 (1959). 
3. O .E .  Edwards, Chem. Communs.,14, 318 (1965). 
4. M.S.  Yunusov, Ya. V. Rashkes, V. A. Tel'nov, and S. Yu. Yunusov, Khim. Prirodn. Soedin., 5~ 515 

(1969). 
5. S.W. Pelet ier ,  L. H. Keith, and P. C. Parthasarathy,  J. Amer. Chem. Soc., 89, 16, 4146 (19677. 
6. M.S.  Yunusov and S. Yu. Yunusov, Khim. Prirodn. Soedin., 6, 90 (1970). 
7. G.I .  Birnbaum, Tetrahedron Lett., ~ 2193 (1969). 
8. M.S.  Yunusov and S. Yu. Yunusov, Khim. Prirodn. Soedin., 6, 334 (1970). 

607 


