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Calculationssuggestthat only four tautomericforms of the guanineDNA baseshouldbe significantly populatedin the gas phase.
Becauseof thefragility of themoleculeonly a few expermentalstudieshave beendedicatedto thegas-phasemoleculesofar andonly
threespecieshave beenidentified. ThepresentIR-UV depletionspectroscopicstudy, carriedout in a supersonicexpansioncoupledto
a desorptiondevice, extendstherecentdataof literatureby providing evidencefor theexistenceof a fourth form of guaninein thegas
phase.Thecomparisonof theUV andIR signaturesof thefour formstogetherwith thoseof the7- and9-methylatedderivativesallows
us to build up a new assignmentin termsof enol/ketoand7/9NH tautomerisms.From this completepicture,it turnsout that theUV
spectroscopy of freeguanineis mainlycontrolledby the7/9NHtautomerism:both7NH tautomersobservedareredshiftedcomparedto
the9NH ones,with thefollowing origin transitionorder, from redto blue: 7NH enol(32864+/-5 cm

�
�

), 7NH keto(+405cm
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), 9NH
keto (+1046cm
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) and9NH enol (+1891cm
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); 7-, 9- or 1-methylationsarefound to causeonly moderateredshifts (lessthan400
cm
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). Theoppositetrendis observedfor theIR spectroscopy, whichappearsto beessentiallycontrolledby theenol/ketotautomerism.
This studyexemplifiestheneedfor cross-checkedexperimentalapproaches,namelythe IR/UV depletionspectroscopy or thestudyof
relevantmethylatedspecies,in orderto reachaglobalandconsistentassignment,evenin rathersimplebiologicalsystemssuchaspurine
bases.
Additional spectroscopicdata,namelyfluorescencespectraandlifetimesmeasurements,provide evidencefor thefluorescentcharacter
of first nearUV electronicstateof all tautomers,in contrastto theshortlifetimesreportedin solution.


