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P e l l e t i e r  and A n e j a ' s  p a p e r  [1] is s t i l l  the  only one in which the m a s s  s p e c t r a  of d i t e r p e n e  a lka lo ids  a r e  
d i s c u s s e d .  It d e s c r i b e s  a n u m b e r  of o n e -  and t w o - s t a g e  p r o c e s s e s  of the  f r a g m e n t a t i o n  of t he  m o l e c u l a r  ions of f o u r  
s u b s t a n c e s  con ta in ing  a l ac tone  r ing .  In the  opin ion  of t he se  au thors ,  the m a x i m u m  peak  is  f o r m e d  th rough  the  
d e t a c h m e n t  of the subs t i t uen t  f r o m  pos i t i on  1. 

We h a v e  s tud ied  the m a s s - s p e c t r o m e t r i c  b e h a v i o r  of a lka lo ids  with the  l ycoc ton ine  s k e l e t o n  (I): 

i s o t a l a t i s i d i n e ,  t a l a t i s a m i n e ,  conde lph ine ,  lycoe ton ine ,  and aconine ,  and s o m e  of t h e i r  d e r i v a t i v e s  (table).  The m a s s  
s p e c t r a  w e r e  r e c o r d e d  on a MKh-1303 i n s t r u m e n t  f i t t ed  with a g l a s s  s y s t e m  f o r  the d i r e c t  i n t roduc t ion  of the 
s u b s t a n c e  into the  ion sou rce .  The  t e m p e r a t u r e  of the e x p e r i m e n t s  was  8 0 - 1 2 0  ° C and the ion iz ing  vo l t age  40 V. 

Under  the  ac t ion  of e l e c t r o n  impac t ,  an e l e c t r o n  of  the n i t r o g e n  a tom is  knocked out. T h e  d e c o m p o s i t i o n  of the 
m o l e c u l a r  ion c o n s i s t s  in the d e t a c h m e n t  of s e v e r a l  subs t i tuen t s  loca ted  c l o s e  to the n i t r o g e n  a tom.  The  s t ab l e  
s y s t e m s  so  a r i s i n g  do not  unde rgo  f u r t h e r  de s t ruc t i on .  The  r o l e  of o t h e r  i on i za t i on  c e n t e r s  is ev iden t ly  ins ign i f i can t .  

With the excep t ion  of s p e c i a l  c a s e s ,  the m a x i m u m  peaks  of the m a s s  s p e c t r a  of the  compounds  s tud ied  a p p e a r  
wi th  the e l i m i n a t i o n  of the subs t i t uen t  f r o m  pos i t i on  1. The  s e q u e n c e  of ac t s  l ead ing  to the f o r m a t i o n  of t h e s e  ions  i s ,  
in ou r  opinion,  the oppos i t e  of the  s e q u e n c e  g iven  by P e l l e t i e r  [1]. 

The  m a s s  s p e c t r a  of acon ine  (X) and i t s  t r i a c e t a t e  (XI), the m o l e c u l e s  of which conta in  a subs t i tuen t  in 
pos i t i on  3, p o s s e s s  an i n t e r e s t i n g  f e a t u r e .  In both e a s e s  the M - 31 peaks  a r e  the m a x i m u m  peaks .  In the s p e c t r u m  
of aconine ,  the  second  m o s t  in t ense  (21%) is the M - 31 - H20 peak  a r i s i n g  th rough  the e l i m i n a t i o n  of the  e l e m e n t s  of 
w a t e r  f r o m  C(a ) and C(2 ). In aeon ine  t r i a e e t a t e  t h e r e  is  a s t r o n g  peak  (89%) of the M - 91 ion, the f o r m a t i o n  of which 
m a y  take  p l a c e  by two independen t  rou tes :  

1) a f t e r  the e l i m i n a t i o n  of R '  by  the  m e c h a n i s m  d e s c r i b e d  above,  the e l e m e n t s  of a c e t i c  ac id  one  sp l i t  out f r o m  

C (3) and C (2): 

R~OH(M-40) 

2) an a m m o n i u m  ion a r i s e s  as a c o n s e q u e n c e  of the  c l e a v a g e  of the  C{4)--C(t6) bond. This  ac t  is a c c o m p a n i e d  by 
the e l i m i n a t i o n  of the ace toxy  r a d i c a l  f r o m  C(3 ) wi th  the subsequen t  expuls ion  of me thano l .  
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T h e  m e t a s t a b l e  t r a n s i t i o n s :  1) 480* = 594 + ~ 534 + and  2) 504* = 566 + ~ 534 + c o n f i r m  t h e s e  d i r e c t i o n s  of 
d e c o m p o s i t i o n .  

T h e  m a j o r i t y  of the  m a s s  s p e c t r a  c o n t a i n  t he  p e a k s  of the  M -- 18 ions .  In a d d i t i o n  to t h i s ,  the  e x p u l s i o  n of 
w a t e r  a c c o m p a n i e s  a l l  t h e  m a i n  p r o c e s s e s  of d e c o m p o s i t i o n .  T h e  m a i n  c o n t r i b u t i o n  to t h e  a p p e a r a n c e  of t h e s e  p e a k s  
i s  m a d e  b y  t h e  h y d r o x y l  a t  C(8 ) t h a t  i s  p r e s e n t  in aI1 the  i n i t i a l  a l k a l o i d s  c o n s i d e r e d ,  as  is c o n f i r m e d  by t h e  a b s e n c e  
of M - 18 and M - 49 p e a k s  in the  s p e c t r u m  of 1 9 - d e s m e t h o x y - 8 - a n h y d r o t a l a t i s a m i n e  (III), t he  m o l e c u l e  of  w h i c h  
c o n t a i n s  a C (8) - C  (lls) d o u b l e  bond .  T h e  m o b i l i t y  of t he  s u b s t i t u e n t  a t  C ()8 b e c o m e s  s t i l l  m o r e  c o n s i d e r a b l e  in  t h e  
s p e c t r a  of the  p r o d u c t s  of the m e t h y l a t i o n  and  a c e t y l a t i o n  of t a l a t i s a m i n e .  In t he  s p e c t r a  of IV and  V the  p e a k s  of t he  
ions  M - 31 - CH~OH and M - CH3OH - 31, r e s p e c t i v e l y ,  b e c o m e  the  m a x i m u m  p e a k s .  

The  i n t e n s i t i e s  of the  p e a k s  c o n n e c t e d  wi th  the  e l i m i n a t i o n  of w a t e r  v a r y  c o n s i d e r a b l y  a c c o r d i n g  to the  n a t u r e  of 
the  s u r r o u n d i n g  s u b s t i t u e n t s .  T h u s ,  in  t he  s p e c t r u m  of c o n d e l p h i n e  (VII) and  i t s  a c e t a t e  (-VIII), w h i c h  ha s  an  a c e t o x y  
g r o u p  in p o s i t i o n  10, t he  i n t e n s i t y  of t he  M - 18 ( conde lph ine )  and  M - HCO - 18 ( e o n d e l p h i n e  a c e t a t e )  p e a k s  a r e  
h i g h e r  t han  in  the  s p e c t r a  of t h e  t a l a t i s a m i n e  d e r i v a t i v e s .  An i n c r e a s e  in the  i n t e n s i t y  of the  d e h y d r a t i o n  p e a k s  is  a l so  
o b s e r v e d  in t h e  m a s s  s p e c t r a  of l y c o c t o n i n e  d e r i v a t i v e s  (XII). T h i s  is p o s s i b l y  c o n n e c t e d  w i th  t he  p r e s e n c e  of a 
n e i g h b o r i n g  OH g r o u p  a t  C(7 ), t h e  e l i m i n a t i o n  of w a t e r  t a k i n g  p l a c e  by  a n o t h e r  rou te .  T h e  p r o b a b i l i t y  of the  p r o c e s s e s  
t a k i n g  p l a c e  w i th  t h e  e l i m i n a t i o n  of w a t e r  d e p e n d s  s t r o n g l y  on the  t e m p e r a t u r e  of t he  e x p e r i m e n t .  T h u s ,  in the  c a s e  
of l y c o e t o n i n e  a c e t a t e  (XIII), r a i s i n g  the  t e m p e r a t u r e  of the  i n l e t  s y s t e m  f r o m  100 to 120 ° C l e a d s  to a m a r k e d  
i n c r e a s e  in t h e  i n t e n s i t i e s  of t h e  p e a k s  of the  iV[ - 18, M - 33, and M - 49 ions .  

A p p a r e n t l y ,  u n d e r  the  a c t i o n  of e l e c t r o n  i m p a c t ,  the  s p l i t t i n g  out  of t h e  s u b s t i t u e n t  on  the  q u a t e r n a r y  C(4 ) a t o m  
s h o u l d  t a k e  p l a c e .  H o w e v e r ,  t h i s  p r o c e s s  p r o v e s  to b e  u n i m p o r t a n t  and  a p p e a r s  a p p r e c i a b l y  on ly  in the  m a s s  
s p e c t r u m  of l y c o c t o n i n e  a c e t a t e .  T he  c l e a v a g e  is  a c c o m p a n i e d  by  the  e x p u l s i o n  of m e t h a n o l  ( p r o b a b l y  t h r o u g h  t he  OCH 3 
g r o u p  a t  C(6)) and  t hen  m e t h y l  a c e t a t e  is  e l i m i n a t e d  f r o m  p o s i t i o n  4. The  r e l a t i v e  i n t e n s i t y  of t he  p e a k  of the  M - 137 
ion  o b t a i n e d  in t h i s  way a m o u n t s  to 68% of the  m a x i m u m  p e a k  a t  120 ° C. 

P e l i e t i e r ' s  a s s u m p t i o n  [1] t h a t  the  M - 15 p e a k s  a r e  due  to the  s p l i t t i n g  out  of CH a f r o m  N- -C2H ~ w i th  t h e  
f o r m a t i o n  of a s t a b l e  a m m o n i u m  ion a p p e a r e d  to us  to b e  c o m p l e t e l y  c o r r e c t .  T h e  f u r t h e r  p r o c e s s  m a y  t a k e  p l a c e  in 
p a r a l l e l  w i th  the  p r o c e s s  of t he  o r i g i n  of t he  M - 31 ions ,  bu t  t hey  c a n n o t  t ake  p l a c e  s u c c e s s i v e l y .  In a c t u a l  f ac t ,  
t he  p e a k s  of the  M - 46 ions  h a v e  low i n t e n s i t i e s .  The  p e a k s  of the  M - 33 ions ,  c o r r e s p o n d i n g  e i t h e r  to M - 15 - H20 
o r  to M - H20 - 15 h a v e  a c o n s i d e r a b l e  i n t e n s i t y  in  a l l  the  m a s s  s p e c t r a .  In a n u m b e r  of c a s e s ,  b o t h  s e q u e n c e s  a r e  
c o n f i r m e d  by  m e t a s t a b l e  p e a k s .  In the  m a s s  s p e c t r u m  of d e o x y c o n d e l p h i n e  (IX, R '  = H), the  M - 15 p e a k  is  t he  
m a x i m u m  one.  F o r  a d e f i n i t i v e  c o n f i r m a t i o n  of P e ! l e t i e r ' s  h y p o t h e s i s ,  we r e c o r d e d  the  m a s s  s p e c t r a  of two 
d e r i v a t i v e s  of l y c o c t o n i n e ,  in the  m o l e c u l e s  of w h i c h  the  N- -C2H 5 g r o u p  i s  r e p l a c e d  by  N- -CH~ (XIV) and  by  N - - H  (XV). 
In the  s p e c t r a  o b t a i n e d ,  the  i n t e n s i t y  of the  p e a k s  of the  M - 15 ions  w i th  r e s p e c t  to t he  to ta l  ion c u r r e n t  was  the  s a m e  
as  in  l y c o c t o n i n e .  T h i s  f a c t  c o n f i r m s  P e l i e t i e r ' s  h y p o t h e s i s .  H a v i n g  t h e n  t a k e n  the  m a s s  s p e c t r a  of the  16-oxo  
d e r i v a t i v e s  of t a l a t i s a m i n e  (VI) and  l y c o c t o n i n e  (XVI), we found  t h a t  t he  p e a k s  of t he  M - 15 ion a r e  the  m a x i m u m  
p e a k s  in t h e m .  It cou ld  b e  a s s u m e d ,  h o w e v e r ,  t h a t  in t he  o x i d i z e d  p r o d u c t s  t he  d e t a c h m e n t  of CH 3 f r o m  N- -C2H 5 s t i l l  
t ook  p l a c e ,  s i n c e  t h i s  r e a c t i o n  would  l e ad  to the  f o r m a t i o n  of a c o n j u g a t e d  s y s t e m  of bonds .  H o w e v e r ,  a f t e r  h a v i n g  
o b t a i n e d  the  m a s s  s p e c t r u m  of d e s - N - e t h y l - N ' m e t h y l o x o l y c o c t o n i n e  (XVII) we found  t h a t  t he  p e a k  of t h e  M - 15 ion  
r e t a i n e d  t h e  m a x i m u m  i n t e n s i t y .  C o n s e q u e n t l y ,  the  s p l i t t i n g  out  of a m e t h y l  r a d i c a l  f r o m  N--C2H 5 i s  exc luded .  

A c o m p a r i s o n  of t h e  s p e c t r a  s h o w s ,  m o r e o v e r ,  t ha t  the  a p p e a r a n c e  of the  M - 15 p e a k s  is no t  c o n n e c t e d  w i th  the  
s p l i t t i n g  out  of m e t h y l  f r o m  a m e t h o x y  g r o u p  a t  C(1 ), C(t7), o r  C(1~). H e r e ,  r a t h e r ,  t h e r e  is a r e a r r a n g e m e n t  p r o c e s s  
wi th  p a r t i c i p a t i o n  of t he  m e t h y l e n e  g r o u p  in p o s i t i o n  12. F u r t e r  e x p e r i m e n t a l  c o n f i r m a t i o n  is  n e c e s s a r y  to e l u c i d a t e  

t h i s  f ac t .  

C O I ~ C  L U S I O N S  

The  m a i n  r o u t e s  of f r a g m e n t a t i o n  of d i t e r p e n e  a l k a l o i d s  w i t h  the  l y c o c t o n i n e  s k e l e t o n  u n d e r  t h e  a c t i o n  of e l e c t r o n  

i m p a c t  a r e  d i s c u s s e d .  
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