ZWITTERIONSAND CAGES:NEW RESULTS FORNEUTRAL AND PROTONATED WATER CLUSTERS
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Commonlyheld wisdomstipulatesthat hydrogenbondsbetweenwater moleculesstabilizea structureby ~ 5 % apiece. Therefore
aqueouglustersthatdiffer only by thedirectionof hydrogenbonds but otherwisehave the samenumberof H-bondsandplacementf

oxygenatomsshouldhave roughly the sameenepy, andspreadof enegiesshouldbefar lessthan~ 5 I:rfgzl perwatermolecule. This

belief lies behindcalulationsperformedto datefor the (H,0)s0 dodecahedrorandthe associatedd™ (H20)2; formedby addinga

hydroniumion, in which only one,or a handfulof arbitrarily choserhydrogenbondarrangementa/ereselectedor study Presumably
the H-bondarrangemenin the dodecahedratagehasminor effect on the chemistryof this cluster In this work we shav thatH-bond

topology strongly affects the structureand enegy of (H20)20. This wasimplicatedin our previous studiesof (H20)2 @ ® using

empiricalandsemi-empiricaimodels,andis now confirmedby ab initio electronicstructurecalculations Furthermoreyve find thatthe

H-bondarrangemenstronglyaffectsnotjust the structureandenegy of (H20)20, but alsoits chemistry. In fact,a seemingnnocuous
rearrangemertf theH-bondsin (H20)20 leadsto spontaneouautoionizatiorof this structure producingspatiallyseparatetiydrogen

andhydroxideionsin thecluster Thermalbehaior andzwitterionformationin smalleraqueouglusterss alsoconsidered.
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