PGSE DIFFUSION NMR: DO WE CARE ABOUT THE ROLE OF THE COUNTERIONS?
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Pulsed Gradient Spin Echo (PGSE) NMR diffusion methods are commonly used to assist in determining the relative volume of a compound via the experimental diffusion coefficient, D, which can be related to the hydrodynamic radius, rH. However, additional important applications include the recognition of hydrogen bonding, host/guest encapsulation, ion-pairing, and/or aggregation.1 The ability to simply inspect the D values and then make a qualitative estimation of the amount of, for instance ion-pairing, makes the PGSE methodology a very attractive and a valuable method. To properly appreciate the significance of these effects one has to combine PGSE diffusion methods with NOE measurements (i.e. 1H, 19F HOESY in fluorinated ions), since the PGSE results indicate the presence of ion-pairs but do not provide structural insights. HOESY data allow us to obtain a much more detailed understanding of how anions and cations interact in complex salts.
In this lecture, this combined NMR approach will be applied to coordination compounds of ruthenium2 and some model organolithium compounds,3 with a view to emphasizing that the solution structure of such salts is often rather specific, i.e., the “innocent” counterion is not taking up a random position.
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