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It is shown that  t he  paths  of f ragmenta t ion  of 1 -s i l a lac tones  under  the influence of e lec t ron  
impac t  a re  de te rmined  by the r ing s ize  and r ema in  v i r tua l ly  unchanged when the methyl  
groups  a t tached to the s i l icon a tom a r e  rep laced  by a chlorine a tom or  an ethyl group. The 
poss ib i l i ty  of the identif icat ion of i s o m e r i c  s i la lac tones  on the bas i s  of t he i r  m a s s  spec t r a  
was es tab l i shed .  

The p r e s e n t  communica t ion  is devoted to a study of the paths of dis integrat ion of p rev ious ly  synthe-  
s ized  [1, 2] s i la lac tones  (I-III) under  the influence of e l ec t ron  impac t  and to the exposure  of the poss ib i l i ty  
of the identif icat ion of compounds of this  c lass  on the bas i s  of the i r  m a s s  spec t r a .  
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l l a  R=R'=CH3;b R=CH3, R,=CI;C R=C2Hs, R,=CI 

The m a s s  s p e c t r a  of all  of the invest igated compounds contain molecu la r  ion peaks  of low intensi ty  
(~ 1%). The peaks  of the ( M - l )  + ions have intensi t ies  of the s ame  o rde r .  The f ragmenta t ion  of f i v e - m e m -  
be red  lactone I is ve ry  s imple .  Two of the m o s t  intense peaks  in the spec t rum cor respond  to ions fo rmed  
dur ing eject ion of a CO 2 molecu le  f r o m  the m o l e c u l a r  ion and f r o m  the ( M - M e ) + i o n  with m / e  129 (the loss  of 
a methy l  group f r o m  the si l icon a tom is c h a r a c t e r i s t i c  fo r  the methyl  der iva t ives  of s i l icon-containing 
he t e rocyc l e s  [3, 4]). The fo rma t ion  of the r emain ing  ions in the spec t rum of I (the s t ruc tu re s  , m / e  values,  
and re la t i ive  in tens i t ies  of these  ions a re  p re sen ted  in Scheme 1) r equ i res  no c o m m e n t a r y .  The e l imina-  
t ion of CO 2 f r o m  the s i la lac tones  is s i m i l a r  to the eject ion of SO 2 f r o m  s i lasul t ines  during e lec t ron  i m -  
pac t  [5]. 
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t The t r ans i t ions  denoted with an a s t e r i s k  a r e  conf i rmed  by the p r e s e n c e  of the cor responding  metas tab le  
peaks .  Ions of low m a s s  number s  m a y  a r i s e  not only d i rec t ly  f rom the mo lecu l a r  ion but a lso  in s e v e r a l  
s t eps .  
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TABLE 1. m / e  Values (relative intensities,  %) of 
the Character is t ic  Ions in the Mass Spectra of 
Six-Membered Silatactones I Ia-c  

loft" II& 

( M -  t) + 
a 
b 
C 
d 

e 
f 
g 

h 
i 
i 

144 (1) 
l ~  (i) 
129 (12) 

loo (35) 

85 

I16 

lOl 

75 
72 

I05 
(8) 

85 
(98) 136 

12t 
(65) 

lOl 
(16) 95 
(lOO) 92 

164 (2) 
163 (i) 
149 (I) 
129 (I) 
120 (riO) 

(9) 

Itb* IIc  

178 (1) 
177 (1) 
149 (4) 
143 (3) 
134 (64) 
I05 (13) 

(2) 99 (1) 
(25) 150 (r 
(15) 121 (52) 

(5) 115 (5) 
(25) 109 (22) 
(lO0) ~10~ 000) 

* The m/e values for C135 are given for the chlor ine-  
containing ions. The rat ios of the intensities of the 
isotopic peaks are in agreement  with the calculated 
values in all ca ses ,  

All of the ions charac te r i s t i c  for I are  present  inthe mass  spect rum of s ix -membered  laetone Ita, which 
is the i somer  of f ive -membered  laetone I. Despite this, i somer ic  lactones I and IIa can be rel iably dis-  
t inguished on the basis  of the mass  spectra,  inasmuch as a new type of fragmentat ion associa ted with ejec-  
tion of a neutral  par t ic le  with mass  28 amu f rom the molecular  ion and the (M-Me) + ion with m / e  129 ap- 
pears  in the case of IIa. This part icle  may be ethylene or  CO. A s imilar  p rocess  was also observed in the 
mass  spect ra  of si lacycloketones with no less than six links in the ring, and it was shown [6] by means of 
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the Mgh-resolut ion mass  spect ra  that this f ragmentat ion path is due prac t ica l ly  completely to the el imina- 
tion of ethylene. Inasmuch as lactone Ha is s t ructura l ly  s imi lar  to the si lacycloketones studied in [6], we 
assume that loss of an ethylene molecule is also observed in the mass  spec t ra  of lactones of the II type. A 
comparison of the mass  spec t ra  of I Ia -c  shows that a change in the nature of the substituents attached to 
the silicon atom does not have a substantial effect on the fragmentat ion paths. The s t ruc tures  of the char -  
aeter is t ic  ions in the mass  spec t ra  of s ix -membered  lactones I Ia-c  are  presented in Scheme 2, while the 
m / e  values and relative intensities are  presented in Table 1. In addition to the ions indicated in Table 1, 
the spect rum of IIc contains monochloro f ragments  (i-C2I-I 4) with m / e  81 (18%) and ( j -C2H 4) with m / e  78 
(2 8%), the development of which is associa ted  with ejection of an ethylene molecule f rom the ethyl substi tu- 
ent, i .e. ,  with convers ion of the ethyl form to the hydride form.  One should also note the presence  in the 
spect rum of IIc of the (M-15) + ion with m / e  163 (9%). Inasmuch as methyl  substituents attached to the si l i-  
con atom are  absent in this compound, while the loss of a methyl radical  f rom an ethyl substituent attached 
to a silicon atom is usually not observed, the development of this ion should be explained by ring cleavage 
with convers ion to s t ruc ture  k (see Scheme 3). Ions of this type are  probably also formed in the spect ra  
of Ha, b, but they are  super imposed by ions a. 
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Scheme 3 
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;~=l, ,:e 227 (11%): n=Z m/e 213 (5%): n=3, ,n/e 199 (15%); n=4. m/e 185 (17~0): 
1~=5 ,,!/e [71 (9%); t~=~ m/e 157 {4%}; n=7. role 143 (9%}; n=& m/e 129 (100%) 

Fragmentat ion with r ing  opening prevai l s  for  maerocyc l i c  tactone t1I. Most of the f ragment  tons in 
the spec t rum of III have s t ruc tures  descr ibed by general  Iormula l (see Scheme 3). The s t ructures ,  m /e  
values, and relat ive intensities of the charac te r i s t ic  ions in the mass  spect rum of HI are  presented in 
Scheme 3. 

One should also note that the peak with m / e  2 2 7  is a composite:  an ton of the Z type (n = 1) and an 
(hi-Me} ~ ion, fo rmed a~ a result  of detachment of a methyl radical  f rom the silicon atom, are superimposed 

The mass  spectra  were recorded  with an hiKh-1303 mass  spec t romete r  at 200~ and an ionizing volt- 
age of 30 V. 
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