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SIMILARITY between the maBe epectrum of 2-ethyldlmedone (I) 

and that of dlmedon (II) below m/e 140 (Fig. 1) would euggeet 

that the first step of the electron Impact fragmentation of I 

18 the formation of diniedone cation (as the enol form II') by 

transfer of a r-hydrogen from the ethyl group to oxygen with 

elmultaneoue p-cleavage. Such a process has been observed 

In the fragmentation of allphatlc ketones having a eultably 

oriented r-hydrogen atom (1). 

2 I II' 

An alternate route Involving ellmlnatlon of carbon monoxide 

from I to form the m/e 140 Ion a would deserve little conrld- 
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FIG. 1 

Marr npeatra of P-ethyldlmedone (I) and dlmodone (11) 

Upper part: maw apeotra reoord8d by a ring10 fooulrlng maa8 

rpQotrometmc. Lower part; marr rpaotra reoordod by a double 

f'oourrlng maar spectrometer and the molt lntenro pexk In each 

maml) number III taken am a rtandati (lOO#) “(5). 
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eratlon elnce expulsion of carbon monoxide from a molecular 

Ion of cyclic ketone6 Ie not uruolly Important. 

Contrary to thlr expectation, however, the high-rerolutlon 

maee spectrum of I ehowa that the peak at m/e 140 conelate 

mainly In the Ion 2 (77%) produced by the loee of carbon mono- 

xide, and only 23% of the peak corresponds to the Ion II' due 

to loss of an ethylene molecule. It Is obvloue that the 

ethylene molecule cornea irom the C2-elde chain, rlnce dimedone 

(II) losee only carbon monoxide from the molecular Ion to form 

the M-28 Ion g' and no ethylene molecule Ie eliminated irom 

the ring. 

Examination of the other fragment peaka by the hlgh-reeol- 

ution maoe spectrometer Indicates that some of the peak8 In 

the spectrum of I show very different comporltlonr from that 

at the same m/e In the spectrum of II (FIg.1). Thur, for 

example, at m/e 97 the fragment from I correeponda to the Ion 

i and Is different from the ion B produced from II, though the 

low-resolution maae spectra of both I and II exhibit a quite 

elmllar peak at m/e 97. 

The fragmentation pattern8 of I and II are summerlsed In 

Fig. 2. The well-known c&cleavage (2) of I with simultaneous 

lose of a methyl radical leads to the Ion a which decomposer 

further to the Ion 2 by elImInatIon of carbon monoxide. 

Dlmedone (II) can fragment In the same way to produce the lone 

a and 8. Lose of carbon monoxide from I offordr the mono- 

ketone cation b which then ellmlnatee an ethylene molecule 

by the cyclic mechanlem dlacurrod above to form the enol oatlon 

S. The latter procere bar been ertabllrhed In the care OS 
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2-ethyloyolopentanone (3). Dimedone loses alao carbon mono- 

xide to ?orm the came five-membered ketone g' (keto form). 

The fngmente x and E can be dellved from I and II, reepec- 

tlvely, by the following prooear: 

The ion & may aleo be produced by the elmllar way and no ex- 

planation would be necessary for the formation o? other small 

fragments. 

The enol form II' of dlmedone would be expected to show a 

di?Serent fragmentation pattern from that of the keto form II, 

rlnoe the mass spectrum of dimedone ieopropyl ether shows no 

peak at H-28. However, since II' is a minor component of 

the peak at m/e 140 of I and since m/e 112 corresponding to 

II'-CO can also be arforded from the ion &, evidence leading 

to dlfferenclatlon between II and II' was not obtained (4). 

The maea spectra were recorded by Hitachi Mass Spectro- 

meter Model RMU-6C (single focusslng) and FBllJ-6D with an 

attaotient node1 ME-101OA (double focussing), using an all- 

glaoa Inlet. system. The ioniring energy wae kept at 80 ev. 

One of the authors (T.G.) gratefully acknowledgeathe Grant 

from the Tcyo Rayon Co. Ltd. for purchase of the mars specto- 

meter RMU-6C. 
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