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In biological systems cyclic peptides such as gramicidin play important roles 

in carrying metal ions through biological membranes with high selectivity.  Our target 

molecules in this study are crown ethers, which are much simpler hosts than 

biological ionophores but also have ion selectivity in solution.  Despite their 

importance as host molecules having the ion selectivity, the origin of their 

functionality has not been fully understood at the molecular level; our final goal is to 

reveal the origin of the guest selectivity by spectroscopic methods.  In this study we 

produce cold metal ion–benzo-crown ether complexes in vacuum by using an 

electrospray ion source and a cold ion trap, and perform UV photodissociation and 

IR-UV double-resonance spectroscopy.  The cooling of the complexes up to ~10 K 

results in very sharp vibronic bands in their UV spectra, which enables us to measure 

conformer-specific IR spectra by using IR-UV experiments and to determine their 

structures.  We will discuss the relation between the ion selectivity in solution and the 

structure and the number of the conformers on the basis of the spectroscopic results.   
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