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Similarities between the photochemical behavior of certain organic compounds and their pre- 

ferred modes of fragmentation on electron impact have been noted before; the outstanding example 

is the NcLafferty rearrangement (1). which bears a marked similarity to the Norrish Type II 

photochemical decomposition of ketones and other species (2). The similarity of 

abstraction by the nitro group by ultraviolet irradiation and upon electron impact has been dis- 

cussed (3). The expulsion of carbon monoxide from ketones under both sets of conditions is 

another example that furnishes support for the contention that the two chemistries have sufficient 

interrelation to be of predictive value in either case (4). 

We report here a remarkable example of formation of almost identical populations of states 

in molecular ions from two photochemically related compounds, 4,5-diphenyl-2-pyrone (I) and 3,4- 

diphenyl-4,5-epoxy-2-cyclopenten-l-one (II). The conversion of the latter compound into the 

former by light of wavelength greater than 2800 A has been examined in detail (5.6). The mass 

spectra obtained by direct insertion of samples into the source of a Hitachi BMIJ-BE mass spectro- 

meter at 40° (Table I) are nearly identical; the only significant differences are a somewhat 1eSs 

abundant molecular ion, and more abundant ions at m/e 77 and m/e 105, in the spectrum of the -- -- 

epoxyketone. In addition, the metastable ion transitions in each spectrum, which serve as guide- 

posts in identifying the structures nf ions (7), are quite similar in position, intensity, shape, 

and, in the case of "flat-topped metastable ions," (8,9) amount of excess energy released (Table 

II). It is tempting to suggest that removal of an electron from the epoxyketone produces the same 

effect as promotion of an electron to an excited state, that is, rearrangement to the pyrone, 
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TAma If 

Intensities of Metaetabla Trmsitions 

Assignment Excess Energy Intensity Relative to 
Precursor 

pytae epoxyketone 

2484 247 __ 0.9% 0.8x 
220 - 219 -_ 
248 - 230 0.8 ev O:l% OZl% 
248 - 220 0.17 ev 0.4% 0.5% 
191+ 189 -- 1.3% 1.4% 
220 - 191 __ 
220 - 192 0.9% 0.77. __ 
191 - 165 0.28 ev 0.6% 0.5% 

Position 

Calcd. FOUlId 

246.0 246.0 
218.0 218.0 
213.2 213.0 
195.3 195.4 
187.1 187.5 

167.0 

142.5 

(a) The shape of the metastable ion is sharp, and there is a small normal peak at its apex, so 

that measurement of its height is impractical. It appears to be of similar size in 

spectrcrm. 

but obviously there is no guarantee that the skeleton of the pyrone remains unaltered on electron 

impact. The fragmentation pattern can be fitted easily to the pyrone structure (lO,ll), however, 

as shown in Figure 1. In addition, the formation of the ion of m/e 105 in greater abundance by -- 

each 

C13Hg+ 4 .- -. .: 
m* 

-c2H2 

C6H5C3H2 
+ 

FIG. 1 

the epoxyketone may be rationalized by the assumption that not all the epoxyketone molecules 

attain the same distribution of structures as the pyrone, but that a few may fragment as Figure 2. 

FIG. 2 
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It is no longer surprising to find that a number of hydrocarbons produce the same ion distri- 

bution in the mass spectrometer; for example, the spectra of anthracene, phenanthrene, and 

diphenylacetylene are nearly the same (14). In fact, the similar spectra of hydrocarbons have 

been the subject of many elegant studies -- isomers of 6% (15), QM (16), &If, (17), C-,oIt, 

(18), and particularly qlb (19) are noted examples. The isomerization of systems containing 

electronegative atoms is, on the contrary, much less thoroughly explored, for in general well- 

established fragmentation patterns directed (20,21) by the usual functional groups are 

sufficient to rationalize the spectra of these compounds. The present example would indicate 

that the juxtaposition of functional groups capable of effective electronic interaction may 

produce unexpected rearrangements , and that a familiarity with photochemistry is helpful in 

interpreting the mass spectra of compounds with such systems. 
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