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Summary

Novel metallocene cryptand molecules have been synthesised exhibiting selective
complexation of K* to the exclusion of either Li*, Na* or Cs*. This was demon-
strated by fast atom bombardment mass spectrometry.

The synthesis of novel redox-active macrocyclic molecules designed to be selec-
tive and redox-responsive to the host binding of metal guest cations is of consider-
able current interest in the chemical literature [1-3]. We have recently reported the
preparation of a number of metallocene bis(crown ethers) [4,5] and shown some of
these ligands to be selective towards potassium guest cations [6].

This communication reports the synthesis of two new novel metallocene cryptand
molecules 7 and 8 and their complexing behaviour towards alkali metal cations
using fast atom bombardment (f.a.b.) mass spectrometry.

The functionalisation of the secondary nitrogen sites in the parent diaza-18-
crown-6 macrocycle (1) permitted the respective attachment of the metallocene
redox centres ferrocene and ruthenocene. The reaction of 1 with 3-oxaglutaric
anhydride (2) gave 3 (95% yield), which was then reduced to 4 using diborane (92%
yield). Condensation of the 1,1’-bis(chlorocarbonyl)metallocenes (5 and 6) with 4 in
the presence of triethylamine under high dilution conditions in dry toluene gave,
after column chromatography, (alumina 99% CH,Cl,, 1% MeOH) the ferrocene
cryptand (7) (50% yield) and the ruthenocene analogue 8 (45% yield), Scheme 1.

The structures of both new air stable metallocene cryptands were verified by
elemental analysis, mass spectrometry and 'H and *C NMR spectroscopy.

Fast atom bombardment (f.a.b.) mass spectrometry was used to study the
selectivity of these metallocene cryptand molecules towards the Group 1A alkali
metals [6,7] Li*, Na*, K* and Cs*. Individual f.a.b. mass spectrometric experi-
ments of 7 and 8 (5% 1073 M, 0.5 ml methanol) with the alkali metal nitrates
(5 X107* M, 0.5 ml water/1.0 ml glycerol) gave gas-phase [metallocene cryptand +
metal]* ions at m/z values corresponding to the respective complexes. Analogous
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SCHEME 1

competition experiments of 7 and 8 with an aqueous solution of lithium, sodium,
potassium and caesium nitrates each at a concentration of 5x 1073 ‘M were
undertaken. Both 7 and 8 showed exclusive selectivity for potassium, [7+
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Fig. 1. F.a.b. mass spectrum of 7 and [7+ potassium]*.
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potassium]™* ion (m/z 715) and [8 + potassium]™* ion (m/z 761), suggesting that the
respective host’s cavity provides an optimal spatial fit for the potassium guest cation
[8], Fig. 1.
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