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Porous inorganic capsules
In action
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the type (pent) ,(linker) ,,® {(Mo)Mo .O,,(H,0)},,{Mo,0,(ligand)} ,, yield surprisingly stable
ructures, even in solution, with sizeable pores (f  igure right), finely sculptured interiors and, in
etween, tuneable functionalized channels with unpr ecedented molecular-scale filter properties.

he channel functionalities as well as the capsule s ize and charge can be extensively varied, with
arge modulations leading to related changes in the affinity for cations, which can be extreme for
ghly charged species. This allows to study transfe r processes and other interactions in a
ontrolled and specific fashion.
multinuclear NMR study has demonstrated V), that an exchange exists for small cations between
e interior and surrounding of the capsules. These studies are extended here to investigate the
fluence of the environment on these processes 2.

Basically, Li-NMR was used to study the interactions of Li-catio ns with the target capsul
(Me,NH,),,,Li [Li e T {(M0V)M0V',0,,(H,0)e},,{M0Y,0,(SO,)},,)-ca.2

and to demonstrate the exchange of cations between the interior and the surrounding sol

Meanwhile, it could be demonstrated by multinuclear NMR that controlled cation exchang
replaces Li and K replaces Li as well as Na. Thisc  an be continued up to Rb, while with Cs
unexplained results are observed, obviously due to the increased radius of the cation res
different solvation behavior. Thus, this system may be useful as a model to simulate and

processes in biological ion channels.

In contrary, the addition of pore fitting substance
hydrochloride allows to break the numerous equilib
limited number of signals, obviously due to the int

Under these conditions, and the addition of a well
stoppers, we no longer observe a coalescence of
of Li against Na. Thus, by using appropriate compo
capsules can be secured against the surroundin
transport system.
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