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A Novel Mass -spectroscopic Technique for the Investigation of 
Vapour -phase Tautomeric Equilibria 
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S u m m a r y  Comparison of collision-induced dissociation- 
mass analysed ion kinetic energy (CID-MIKE) spectra 
of cations found by chemical ionisation ethylation with 
those of chemical ionisation protonation of fixed ethyl 
derivatives, allows identification of predominant tauto- 
mers in vapour phase equilibria. 

ETHYLATIOKS and protonations of molecules have fre- 
quently been observed in CI (chemical ionisation) mass 
spectra.l We have now shown that (kinetically controlled) 
protonation of 4-ethoxypyridine gives a mixture of cations 
(1) and (2), identified by their CID (collision induced 
dissociation) mass spectra analysed by the MIKE technique 
(mass-analysed ion kinetic energy). Similarly, we find that 
1-ethyl-4-pyridone on protonation yields solely (3). Com- 
parison of the cation formed by ethylation of gaseous 
4-pyridone-4-hydroxypyridine with the preceding spectra 

FIGURE. CI-CID-MIKE spectra : (a) protonation of 4-ethoxy- 
pyridine ; (b) protonation of l-ethyl-4-pyridone ; (c) ethylation of 
4-pyridone-4-hydroxypyridine. 

(Figure) shows clearly its structure as (3), and consequently 
demonstrates the preponderance of 4-hydroxypyridine in 
the vapour phase equilibrium, in agreement with other 
work.2 
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Similar study of the 0- and N-ethyl and tautomeric 
compounds of the 4-hydroxyquinoline series shows clearly 
that here the 4-quinolone structure (4) predominates over 
( 5 ) .  However, for the corresponding 3-ethoxycarbonyl 
derivative it is the hydroxy tautomer (7) which is preferred 
to (6). Furthermore, i t  can be deduced that 2-quinolone 
predominates over 2-hydrosyquinoline. ‘These equilibria 
have not previously been investigated in the gas phase. 
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The above work demonstrates that  the CID-MIKE 
technique possesses considerable potential for the structural 
study of cations generated by chemical ionisation techniques. 
We believe that significant conclusions could already be 
drawn with the present technique for a wide variety of 
tautomeric problems, and with better resolution and deeper 
understanding of fragnientation niechanisms, the method 
will become even more powerful. I t  forms a most useful 
adjunct to the previous mass spectros~opic,~ ion cyclotron 
resonance,3 and photoelectronic spectroscopy  technique^,^ 
which have been used to investigate vapour phase tauto- 
meric equilibria. 
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