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Ethylenediaminetetraacetic acid (EDTA) is a useful model system for studying the ubiquitous divalent ion-carboxylate
interactions in protein binding pockets.ab EDTA can chelate most metal cations by forming up to six bonds with its four
carboxyl groups and two nitrogen atoms, resulting in water-soluble complexes that are biologically relevant.

Here, we present cryogenic gas-phase infrared spectra of a series of transition metal-EDTA complexes of the form
[M(II)·EDTA]2− and assign spectral features using density functional theory calculations. The vibrational spectra inform
us of the structure of and intermolecular forces in each complex, revealing the binding geometry of the metal ion within the
EDTA binding pocket and its response to changes in ionic radius and electron configuration. The positions of carboxylate
vibrational bands depend on the identity of the bound metal, displaying a clear spectral response to changes in binding
properties.
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