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Crown ethersareionophoreghatselectvely bind alkali metalionsin solution. The natureof theion specificityis traditionally explained
onthebasisof matchingtheion sizewith thecavity diameterf thecrown ether However, ion selectvities arenotaccuratelyreproduced
by gasphaseM ™ (Crown Ether)complex binding enegies. The solvent moleculestherefore play animportantrole in the ionophore
selectvity. To understandhis role at the molecularlevel, we have studiedM ™ (Crown Ether) complexeswith a few watermolecules
attached.We have measuredhe IR predissociatiorspectraof M+ (Crown)(HzO)n clusterionsin the O-H stretchregion for M = Li,
Na, K, andCs,andn = 1 4 for: 12-Cravn-4,which is selectve for Li, and18-Cravn-6, which is selectie for K*. By comparingthe
spectrawith ab initio resultsfor the clusterions, we candeterminethe structureof the watermoleculessurroundingthe M+ (Crown)
comple. Thesize-dependertonfigurationof watermoleculesabouttheion crovn complex revealsthe mannetin which crown ethers
effectively extractionsfrom agueousolutions.



