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tn c o n t r a s t  to the  p r e v i o u s l y  i n v e s t i g a t e d  1 - s i l a l a c t o n e s ,  e j e c t i o n  of a CO 2 m o l e c u l e  f r o m  the  
m o l e c u l a r  ion is not  c h a r a c t e r i s t i c  in the  d i s i n t e g r a t i o n  of  2-  and  4 - s i l a l a e t o n e s  under  e l e c -  
t r o n  i m p a c t .  M i g r a t i o n  of  the  s i l i c o n  a t o m  to the  oxygen  a t o m  du r ing  f r a g m e n t a t i o n  of  the  
2 -  and 4 - s i l a l a c t o n e s  was  o b s e r v e d .  The d e p e n d e n c e  of the  pa ths  of  d i s i n t e g r a t i o n  of the  
s i l a l a e t o n e s  on the  r i n g  s i z e  and the n u m b e r  of m e t h y l e n e  l inks  was  e s t a b l i s h e d .  The p o s -  
s i b i l i t y  of the  i d e n t i f i c a t i o n  of  i s o m e r i c  2 - s i l a l a c t o n e s  on the b a s i s  of  t h e i r  m a s s  s p e c t r a  
was  o b s e r v e d .  

We have  p r e v i o u s l y  i n v e s t i g a t e d  [1] the  pa ths  of f r a g m e n t a t i o n  of 1 - s i l a l a e t o n e s  under  e l e c t r o n  i m -  
pac t .  It s e e m e d  of  i n t e r e s t  to a s c e r t a i n  the  e f fec t  of the  i n t r o d u c t i o n  of one o r  s e v e r a l  l inks  b e t w e e n  the 
s i l i c o n  a t o m  and the  e s t e r  oxygen  a t o m  on the d i r e c t i o n  of  the  m a s s - s p e c t r a l  d i s i n t e g r a t i o n  of s i l a l a c t o n e s  
In o r d e r  to a c h i e v e  t h i s ,  we i n v e s t i g a t e d  the  m a s s  s p e c t r a  of  i s o m e r i c  2 - s i l a l a c t o n e s  I and  II ,  w h i c h  d i f f e r  
wi th  r e s p e c t  to r i n g  s i z e ,  and s i l a l a c t o n e  HI. 
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l II I l l  

The m o l e c u l a r  ion p e a k s  a r e  p r a c t i c a l l y  a b s e n t  in the  m a s s  s p e c t r a  of  1-I l i ,  but  p e a k s  of  ( M - 1 ) + i o n s ,  
the  f o r m a t i o n  of which  is a s s o c i a t e d  wi th  c~ c l e a v a g e  wi th  r e s p e c t  to the  e s t e r  oxygen  a t o m ,  and p e a k s  of  
(Td-CH3) + ions ,  w h i c h  a r i s e  a s  a r e s u l t  of  e l i m i n a t i o n  of a me thy l  r a d i c a l f r o m t h e  s i l i c o n  a t o m ,  a r e  o b -  
s e r v e d  in a l l  c a s e s .  The m a s s  s p e c t r u m  of  s i x - m e m b e r e d  2 - s i l a l a c t o n e  I d i f f e r s  s h a r p l y  f r o m  the  p r e -  
v i o u s l y  i n v e s t i g a t e d  s p e c t r a  of  1 - s i l a l a c t o n e s  [1] wi th  r e s p e c t  to the  a b s e n c e  of  an (M-CO2)  p e a k  and the 
p r e s e n c e  of a m a x i m a l l y  i n t ense  p e a k  of an ion wi th  m / e  88 (see  s c h e m e  1). The e j e c t i o n  of a f o r m a l d e -  
hyde  m o l e c u l e  f r o m  th i s  ion l e a d s  to an ion wi th  a d i m e t h y l s i l e n e  s t r u c t u r e  wi th  m / e  58. The 88+--~58 + 
t r a n s i t i o n  is c o n f i r m e d  by  the  p r e s e n c e  of  a m e t a s t a b l e  p e a k  wi th  m* 38.8 ( c a l c u l a t e d  va lue  38.2).  An ion 
wi th  m / e  115, ( . ~ I - C H 3 - 2 8 )  +, is  o b s e r v e d  in the  s p e c t r u m  of  I. I n a s m u c h  a s  it  has  been  shown [1] tha t  the  
e j e c t i o n  of an e t h y l e n e  m o l e c u l e  is  not  c h a r a c t e r i s t i c  for  s i l a l a c t o n e s  in which  the  s i l i c o n  a t o m  and the c a r -  
bonyl  g r o u p  a r e  s e p a r a t e d  b y  two c a r b o n  a t o m s ,  it  can  be a s s u m e d  tha t  th i s  ion is f o r m e d  as  a r e s u l t  of  

T A B L E  1. R e l a t i v e  I n t e n s i t i e s  (%) of  the  C h a r a c t e r i s t i c  Ions  in 
the  Mass  S p e c t r a  of  I s o m e r i c  2 - S i l a l a e t o n e s  I and II  
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elimination of a CO molecule f rom the (M-CH3) + ion (a p rocess  analogous to the ejection of SO during the 
fragmentat ion of si lasult ines [2]). 

Scheme 1 
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The subsequent loss  of a formaldehyde molecule leads to an ion with m/e  85. An ion with m/e  72 may ar i se  
as a resul t  of simple cleavage of two r ing bonds in the molecular or f ragment  ions containir/g the 

+ 
- (CH3)2SiCH2-group. The (Ctt3)2SiOH ion with m/e  75 is a r ea r r anged  ion. Migration of the distant silicon 
atom to the oxygen atom was observed previously in the mass spect ra  of s[ lacycloketones and in the mass 
spec t rum of methyl 4- t r imethyls i ly lbutyra te  [4]. It is possible that s imi lar  migration also occurs  during 
the formation of the ion with m/e  128, (_~-H2CO) +. The paths of the formation and the m/e  values of the 
charac te r i s t ic  ions in the mass spec t rum of I are  presented in scheme 1, while the relat ive intensities are  
presented in Table 1. 

The mass spec t rum of II, which is an i somer  of si lalactone I, contains peaks of two ions that are  not 
observed in the spec t rum of I: the (M-CH3-H2CO) + ion with m/e  113, and an ion with m/e  130. The de- 
velopment of the la t ter  is due to the elimination of an ethylene molecule f rom the molecular  ion, which is 
charac te r i s t i c  for compounds in which the carbonyl group and the silicon atom are separated by three meth- 
ylene groups [1, 3]. It was shown that in this case the sil icon atom migrates  to the carbonyl oxygen atom 
(see scheme 2). The m/e  values of the res t  of the ions in the spec t ra  of II and I are  identical, but the r e l a -  
tive intensities differ sharply (see Table 1). 

The ion peak with m/e  72 in the spec t rum of si lalactone II is a maximum peak; this is explained by 
the development of this ion f rom the ion with m/e  130 as a resu l t  of loss of the -CH2CO2-grou  p. 

Scheme 2 
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The sharp  increase  in the intensity of the ion with m/e  115 is associa ted with the possibil i ty of ejection of 
an ethylene molecule f rom the (M-CH3) + ion with m/e  143. In this case,  the sil icon atom migrates  to the 
carbonyl oxygen [3]. The 130+--72 + and 143+--115 + transi t ions are  confirmed by the presence  of the co r -  
responding metastable peaks. The paths of formation and the m/e  values of the charac te r i s t ic  ions in the 
mass spec t rum of II are  presented in scheme 2, while the relat ive intensities are  presented in Table 1. 

Ion peaks with m/e  185, 171, 158, 145, and 117 are  observed in the mass spec t rum of 4-si lalactone 
III. The s t ruc tures  of these ions and their  re la t ive intensities are  presented in scheme 3. 
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Scheme 3 
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In addition, the spectrum of III contains peaks of all of the ions characteristic for the spectrum of l-silalac- 
tone IV. These are the ion peaks with m/e 144 (7~), 143 (12%), 129 (36~), 116 (22%), i01 (100~c), I00 (5%), 
75 (63~), 72 (19~). and 58 (3~), the structures and the paths of the formation of which were examined in [i]. 
We explain the similarity in the mass spectra of Ill and IV by the possibility of transannular interaction of 
the ester oxygen atom with the silicon atom in the macrocyclie system of silalaetone Ill. Under the influ- 
ence of electron impact, propylene is ejected from the molecular ion of Ill, and this leads to the develop- 
ment of the molecular ion of l-sflalactone IV, as shown in scheme 3. Similar ejection from the (M-CH3) + 
ion leads to an ion with m/e 129. 

The mass spectra were recorded with an MKh-1303 spectrometer at 150 ~ and an ionizing voltage of 
30V. 
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