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leobases 
ytosine, thymine and ura
il are pyrimidine derivatives. They pair with their 
omplementary purines, guanine and ade-nine, through hydrogen bonding to form DNA and RNA 
hains. The tautomeri
 forms of DNA bases are 
apable of unusual base pairinglike thymine-guanine and 
ytosine-adenine and 
reate mutations, whi
h are the pre
ursors of some mole
ular-based diseases. Low en-ergy spe
tros
opies su
h as mi
rowave, laser and infrared te
hniques are 
ommonly used as methods to investigate the 
onformatonaland tautomeri
 equilibria of biomole
ules, while the high energy te
hnique of x-ray photoemission spe
tros
opy (XPS) has yielded asmaller amount of signi�
ant stru
tural information about biomole
ules in the gas phase. In the present studies we su

essfully applyXPS to the study of �ve nu
lei
 a
id base tautomers, as well as the prototypi
al system 2-hydroxypyridimine and the related mole
ulesS-methyl-2-thioura
il and 2-thioura
il in the vapor phase. XPS is a quantitative te
hnique, allowing the experimental determination ofthe populations of keto and enol tautomers at known equilibrium temperatures: it is dif�
ult to obtain this information otherwise. Theeffe
t of different substituents on stability of tautomers has been revealed. Quantum 
hemistry 
al
ulations have been 
arried out inorder to obtain information about the stru
ture, relative stability and differen
e in populations of the tautomers and 
onformers understudy.


