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Rearrangement Reactions of some Simple Ketones and Esters upon 
Electron Impact 

By J. H. BOWIE, R. GRIGG, and D. H. WILLIAMS 
(University Chemical Laboratory, Cambridge, England) 

and S. -0 .  LAWESSOX and G. SCHROLL 
(Defiartment of Organic Chemistry, Aarhus University, Denmark) 

,ITTENTION has recently been drawrW to the 
relative rarity of alkyl migrations which have been 
established to occur in the mass spectrometer. 
TVe now report the occurrences, in the spectra of 
some simple ketones and esters, of fragment ions 
which necessitate the formation of C-C or C-0 
bonds upon electron impact. 

The compounds in which the examples of C-C 
and/or C-0 bond formation have been established 
are listed in the Table. In every case the composi- 
tion of the rearrangement ion has been sub- 
stantiated by exact mass measurements. Elimina- 
tion of the ketone carbonyl group in the fragmenta- 
tion of the P-keto-esters (IV) and (V) is proved by 
180-labelling of the ketone m ~ i e t y . ~  

The relative abundances quoted in the Table 
give some indication of the prevalence of the 
rearrangement ions as they appear in convention- 
ally represented spectra. The importance of the 
rearrangement processes is indicated in some cases 
by additional high-resolution measurements. 
For example, ions a t  m/e  191, 205 (21 and 31% 
of the base peak) and at  m / e  165, 178, 179 (11, 
13, and 26% of the base peak) in the spectra of 
(11) and (111) respectively are due to Cl,Hll+, 
C,,H,,+ and C,,H,+, C14H10+, C14Hll+, all skeletal 
rearrangement fragments. Further details of 
these spectra will be reported subsequently. 

TABLE 

Rearrangement Iovts in the Spectra of Some Simple Ketones and Esters 
Compound Rearrangement ion Migrating group 

MeCO.CH,.COMe 
(PhCH = CH),CO 
PhCH = CH-COPh 
MeCOCH2C0,Me 
MeCOCH,.CO,Et 
MeCO.CH,-COPh 
(Me2C= CH),CO 
MeCO,.C d X O , M e  
Ph*R-C(CO,Et), 

(IX; R=H) 
(X; R=Et) 

PhCH.CNCO,Et 
Pr*CHCN.CO,Et 

M+ - CO CHS 
R.I+ - co 
M+ - CO C,H, 

C,H5CH = CH 
* - (1) . . (11) 

. . (V)' 
* (VI) 

:: g; 
.. 
.. 
. . (XI) 
.. (XI1 

M+ - CO CYH j 
M+ - co CHS 

C,fF5 

) M + -  CO, CHS 
- 

C7H7+ 
M+ - C2Hs0 

M+ - CO, C2H6 

M+ - CO, CZHS 
M+ - CO, C2H5 

C2H5 
M+ - CO2H C,H, or 

R.A.* 
10 
17 
10 
6 
4 

14 
13 
40 

18 
7 
8 
7 

* R.A. = Relative Abundance as % of the  base peak. 
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