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Commonlyheld wisdomstipulatesthat hydrogenbondsbetweenwatermoleculesstabilizea structureby ����������	
�� 	 apiece.Therefore
aqueousclustersthatdiffer only by thedirectionof hydrogenbonds,but otherwisehave thesamenumberof H-bondsandplacementof
oxygenatomsshouldhave roughly thesameenergy, andspreadof energiesshouldbe far lessthan ���������	
�� 	 perwatermolecule.This
belief lies behindcalulationsperformedto datefor the ������������� dodecahedron,andthe associated����������������� formedby addinga
hydroniumion, in which only one,or a handfulof arbitrarily chosenhydrogenbondarrangementswereselectedfor study. Presumably
theH-bondarrangementin thedodecahedralcagehasminor effect on thechemistryof this cluster. In this work we show thatH-bond
topology strongly affects the structureand energy of ��� � ��� ��� . This was implicatedin our previous studiesof ��� � ��� ��� a b using
empiricalandsemi-empiricalmodels,andis now confirmedby ab initio electronicstructurecalculations.Furthermore,we find thatthe
H-bondarrangementstronglyaffectsnot just thestructureandenergy of ��� � ��� ��� , but alsoits chemistry. In fact,a seeminginnocuous
rearrangementof theH-bondsin ��� � ��� ��� leadsto spontaneousautoionizationof thisstructure,producingspatiallyseparatedhydrogen
andhydroxideionsin thecluster. Thermalbehavior andzwitterionformationin smalleraqueousclustersis alsoconsidered.
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