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Crown ethersareionophoresthatselectively bindalkali metalionsin solution.Thenatureof theion specificityis traditionallyexplained
onthebasisof matchingtheion sizewith thecavity diameterof thecrown ether. However, ion selectivitiesarenotaccuratelyreproduced
by gasphaseM

�
(Crown Ether)complex bindingenergies. Thesolventmolecules,therefore,play an importantrole in the ionophore

selectivity. To understandthis role at the molecularlevel, we have studiedM
�

(Crown Ether)complexeswith a few watermolecules
attached.We have measuredthe IR predissociationspectraof M

�
(Crown)(H� O)� clusterions in the O-H stretchregion for M = Li,

Na,K, andCs,andn = 1 4 for: 12-Crown-4,which is selective for Li
�

, and18-Crown-6,which is selective for K
�

. By comparingthe
spectrawith ab initio resultsfor the clusterions,we candeterminethe structureof the watermoleculessurroundingthe M

�
(Crown)

complex. Thesize-dependentconfigurationof watermoleculesabouttheion crown complex revealsthemannerin which crown ethers
effectively extractionsfrom aqueoussolutions.


