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We have studied the mass spectrum of cyclobutanone (Pig I) with a 

single focusing mass spectrometer and have determined exact masses 

with an accuracy better than 1 : 10,000 in the m/e range 39 - 42. 

This was achieved by application of a suitable technique 1) with the 

exact mass of argon (m/e z 39.962386) as a reference-under the same 

conditions the exact masses io the same m/e range were determined 

for propene and ketene.In this way it was possible to get an esti- 

mate of the systematic error of this method.The mass spectra of 
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2330 The mass spectrum of cyclobutanone No. 34 

propene asd ketene were comparable with published spectra 2) .The mass 
spectrum 3f cyclobutanone is shown in figure I.The experimental data 

are summarized in the table together vith calculated exact masses 3) 

for the vvious ions. 

1 
Pnpenea) Cyclobutanone Ketene 

39.023 + .002 39.026 + .OOl 

(39.023 = C3H3)b) 

41.042 !: .ooe 41.041 +- .OOl 41.007 +_ .003 

(41.039 = C3H5) (41.003 = C2HO) 

42.052 + .002 42.018 !: .002 42.015 + .002 

(42.047 = C3Hs) (42.011 == C2H20) 

a) The mass scale used is the one based on 12C t 12 000 a m u . . . . 

as recommended by the I.U.P.A.C. 4) 

b) Values between brackets are 3). calculated 

It is evident that our values for the exact masses are slightly 

higher than the calculated values.With the values found for the ions 

at m/e I 41 and 42 from propene and ketene we could correct our va- 

lues for the ions from cyclobntanone.Bnt even apart from this cor- 

rection it is clear that the value of 41.041 a.m.u. for the ion at 

m/e P 41 from cyclobutanone corresponds with the value of 41.042 a. 

1.11. from propene.That means that the ion at m/e = 41 from cyclobu- 

tanone is free from oxygen and corresponds with C3H5.Similarly it 

follows that the composition of the ion at m/e E 42 from cyclobuta- 
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none is predomenantly C2H20 5) .Therefore the most important reaction 

leading to this fragment involves the elimination of ethYlene.That 

both fragments originate from one process is shown by the diffuse 
peak found at m/e P 25.26 + .02.Por the reaction 70+ - 42* + 

C2H4 ve calculated a diffuse peak at m/e = 25.20.The reaction is 

analogous to the one proposed for the decomposition of cyclobutanole 6) . 

part of the ethylene molecules are charged and decompose to acetylene 

ions.The calculated diffuse peak for the metastable transition should 

arise at m/e = 24.14 and was fouud at Je = 24.16 2 .02. 

These experiments Were performed on an A.E.I.-MSZB Mass Spectrometer 

with assistance of Messrs W.J.Rooaelaer,J.A.M.Spitteler and J.D.van 

Wageningen. 

I thank Prof.Th.Y.de Boer for his continuous interest in this work. 

J.II.Beynon,Nature,1?4,735(1984). 

R.A.Saunders and A.E.Williams,Mass Spectrometry of Organic Ions, 

Edited by F.W.McLafferty,p.349,Academic Press,New York end 

London,(1983). 

American Petroleum Institute (Nr 120) and the serie "Uncertified 

Mass Spectra". 

J.H.Beynon end A.E.Williams,Mass and Abundance Tables for Use in 

Mass SpectrometrY,p.P,Elsevier Publishing Company,Amsterdam, 

(1963). 

E.Wichers,Nature,194,621,(1962). 

E.Budsikiewics,C,Djerassi and D.H.Willi~s,Inter~retation of 

Mass Suectra of Organic Compounds,p,21,Holden-Day,Scm Francisco, 
(1964). 

Reference S,p.42. 


