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We have p rev ious ly  studied the m a s s  spec t r a  of some pyrrol iz id ine  alkaloids and amino alcohols  of 
the hel iotr idane s e r i e s  [1]. In the p re sen t  communica t ion  we discuss  the p r o c e s s  of f ragmenta t ion  of the 
necic acids obtained by the hydrolys is  of the alkaloids,  and also that of the methyl  e s t e r s  of these acids .  
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Scheme I 

The molecu la r  ion is absent f r o m  the spec t r a  of v i r id i f lor ic  acid (I) [2], i ts  methyl  e s t e r  (II), heliotric 
acid (III) [3], and methyl  O,O ' -d imethy lv i r id i f lo ra te  (IV). The main  di rec t ions  of decomposi t ion of com-  
pounds (I-W) consis t  in the cleavage of ehe C - C  diol bond (Scheme 1), which conf i rms  the analogy with 
those f r agmen t s  of the spec t r a  of the alkaloids [1] that a re  formed when the charge is local ized in the side 
chain. If the charge  is p resen t  on the - O R  2 oxygen, s t rong ions with m / e  45 and 59 a r i s e .  The e ject ion 
of a C2H40 f ragment  (I, II) o r  a C3H60 f ragment  (III, IV) takes  place ,  as is usually cons idered  [1, 4, 5], 
through a s i x - m e m b e r e d  s tate  with migra t ion  of the hydrogen a tom to the carbonyl  oxygen. In compounds 
(III and IV) the hydrogen of the C-methy l  group m i g r a t e s .  In the cor responding  decomposi t ion  of the acid 
(I) and the e s t e r  (II) the hydrogen of the secondary  OH group p a s s e s  to the oxygen of the C = 0  group, as 
we have es tab l i shed  by means  of the s pec t rum of the O D analog of (II) where  the ion with m / e  132 (M--C 2H40) 
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i s  d i s p l a c e d  by  two m.u .  The  s u b s e q u e n t  f r a g m e n t a t i o n  of t h i s  ion c o n s i s t s  in the a l t e r n a t i v e  e l i m i n a t i o n  
of ~ H  3 f r o m  the i s o p r o p y l  g roup  and a m o l e c u l e  of H20. A c o m p a r i s o n  of the  s p e c t r a  of the  i s o m e r s  flI) 
and {III) shows  tha t  the  ions  M - 45 and M - 59 a r e  f o r m e d  by  the  s p l i t t i n g  off of a COOR r a d i c a l ,  s i n c e  the  
ion M - 45 i s  a b s e n t  f r o m  the  s p e c t r u m  of ([I) and the ion M - 59 i s  ab sen t  f r o m  the s p e c t r u m  of (III). The  
i n t ens i t y  of the  ions  M - COOR (where  R i s  a p y r r o l i z i d i n e  nuc leus )  i s  a l s o  high in the  s p e c t r a  of the N-  
ox ides  of s o m e  a l k a l o i d s ,  which  can  be  e x p l a i n e d  by  a d e c r e a s e  in the p r o p o r t i o n  of Ions wi th  l o c a l i z e d  
c h a r g e s  in the  p y r r o l i z i d i n e  n u c l e u s .  
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Scheme 2 

The m a s s  s p e c t r a  of the l ac tone  a c i d s  ob ta ined  on the  h y d r o l y s i s  of the m a c r o c y c l i c  p y r r o l i z i d i n e  
a l k a l o i d s  have b e e n  c h a r a c t e r i z e d  in t h e i r  b r o a d  ou t l i nes  by A.  K1Ksek [6] and S. K o h l m i / n z e r  [7]. We have 
i n v e s t i g a t e d  f i - agmen ta t i on  of i ncan ic  ac id  (V) [8] and of t r i c h o d e s m i c  ac id  (VII) [9] and t h e i r  m e t h y l e s t e r s  
(VI and VIII) .  The  p r e s e n c e  of a l a r g e r  (M +1) + p e a k  than  of the  M + p e a k  i s  c h a r a c t e r i s t i c  of a l l  the  s p e c -  
t r a  s tud i ed  and a l s o  of  the  s p e c t r u m  of  t e t r a h y d r o c l i v o n e i c  ac id  [6]. The f r a g m e n t a r y  ions  (V-VIII) a r e  
f o r m e d  by  the  e l i m i n a t i o n  of m o l e c u l e s  of p r o p y l e n e  ( acco rd ing  to  M c L a f f e r t y  [10]), HCOOR, CO, and H20, 
and the  r a d i c a l s  COOR and CH 3 (Scheme 2). 

The p r e s e n c e  of  an  OH g roup  in the  m o l e c u l e s  of (VII) and (VIII) m a k e s  s o m e  d i r e c t i o n s  of d e c o m p o -  
s i t i on  tha t  a r e  c h a r a c t e r i s t i c  fo r  (V) and (VI) i n s ign i f i c an t  and c a u s e s  the  a p p e a r a n c e  of new ions .  Thus ,  
t he  c l e a v a g e  of  the  C 2 - C  3 and O C - O  bonds  l e a d s  to  the  a p p e a r a n c e  of f r a g m e n t s  wi th  m / e  127 and 90 (VII) 
and 104 (VIII). The d e u t e r a t i o n  of (VI) and (VIII) wi th  heavy w a t e r  showed tha t  about  50% of the  ions  with 
m / e  127 a r e  f o r m e d  wi th  the  t r a n s f e r  of the  h y d r o g e n  of the  OH group  to  the  n e u t r a l  f r a g m e n t .  On the o t h e r  
hand, 100% of the  ions  wi th  m / e  90 and 104 inc lude  th i s  h y d r o g e n .  In  the  s p e c t r a  of (VII) and ( V I ~ ,  the  ions  
M - ROH do not con ta in  the i s o t o p i c  l a b e l .  Th i s  m e a n s  tha t  the  w a t e r  f r o m  the  M + ion  of (VII) s e p a r a t e s  
out in  the  f o r m  of D20 and the  m e t h a n o l  f r o m  the  M + ion of (VIII) in the  f o r m  of CHsOD. T h i s  c h a r a c t e r -  
i s t i c  of the f r a g m e n t a t i o n  p r o c e s s  e x p l a i n s  the  a p p e a r a n c e  of  an  ion with  m / e  155 in the s p e c t r a  of (VII) 
and (V I I I ) .  
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SUMMARY 

1. The main direction of fragmentation of the monobasic necic acids of the viridifloric type is due 
to the cleavage of the diol C-C bond, 

2. The processes of fragmentation of the lactone acids incanic and trichodesmic acids differ consid- 
erably because of the presence of an OH group at C 3 in the molecule of the latter. 
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