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Nickel complexes with salen-type ligands have long been
recmgnized to have interesting caalytic properties (1).
Incorporation of these redox functionaliti es in pdymeric
systems (poly[Ni-saen]) is possble and such pdymer
modified eledrodeshavebeen described by several reseach
groups (2),(3),(4),(5). These systems are interesting from a
fundamental viewpoint, sincethey contain dscretelocdized
redoxentiti es (the Ni centres) and delocdized redox centres
(aswociated with an extended conjugated system in the
polymericligand). Accordingly, wehaveused spedroscopic
(6) and renogravimetric (7) methods to probe the dedron
transfer medhanism and the aciated mobile spedes
popuation and structural changes.

In an extension o this work, we ae now exploring the
properties of these Schiff base complexes aubstituted with
maaocyclic recegotor groups, particularly crown ethers. The
nationwe exploreisthat the dedrochemistry of the parent
[Ni-salen] groupwill be sensitiveto the mmplexation state
of a aown ether in close proximity—this would then be the
basis of a sensor. This idea is widely remgnized for
monameric Schiff -base mmplexesinsolution, buispoaly
developed for surfaceimmobhilised pdymeric complexes.
The latter off er many advantages, for example in terms of
detedion and sensitivity, bu present the alditional
complication of the dedroadivity of the palymeric ligand.
With these issues in mind, we now report the preparation
and eledrochemicd / amustic wave daraderisation d
paymer films based on a salen-type Ni(ll) complex
functionalised with a benzo-15-crown-5 moiety.

Monameric [Ni(3-MeOsal ophen-benzo-15-crown-5)] was
prepared by standard methods and pdymerized
potentiodynamicdly (-0.3< E/V (vsAg/AQCl) < 1.2 v=
0.020r 0.10V s?, acwrding to desired filmthicknesg onPt
eledrodes exposed to monamer solutions in acetonitrile.
The resultant films were charaderized in monamer-free
solutions using cyclic voltammetry. The film
eledrochemicd resporses were then determined upon
injedion of Ba®* and Gd*. Analogous experiments using
films on Pt eledrodes suppated on10 MHz AT-cut quartz
crystals were used to determine the crrespondng amustic
wave resporses.

Polymerizaionresultsin acomplex voltammetric resporse:
ultimately we ae aleto resolvefour anodc peks(at 0.19,
0.43,0.78and 1.04V) andthreedistinct cahodc pe&s (at
0.19,0.69and 0.89V). Continuots increases in al pea
currents are seen up to at least 150 eledropdymerizaion
cycles. Upontransfer to badkgroundeledrolyte, film redox
charge for even the thickest of these fil ms was independent
of paential scan rate for v < 100 mV s™. This allowed

simple control and assay of eledrode @verage with
paymer. Eledrodes modified with films obtained using
diff erent numbers of paymerisation scans sowed alinea
increase of the dedroadive mverage (0.11-12 nmol cm®)
with the number of podymerizaion scans (1-100).
Coulometric assy (based on irreversible polymerizaion
andreversibleredox charges) yields anumber of reversibly
transferred eledrons per monamer unit, n = 0.5 this
indicates aligand-based (cf. Ni-based) redox process with
one dedronic charge delocdised over two monamer units.

Crystal impedance spedra of the films acquired duing
depaositionshowed themto be aousticdly thin (“rigid”) for
the first ca 25 pdymerization scans; thereafter, a
progressve drop in admittance (by up to a fador of two)
indicated the gopeaanceof viscoel astic charaderisticswith
increasing film thickness Hence aystal frequency
resporses for thinner films may be interpreted in
gravimetric terms acording to the Sauerbrey equation. The
derived film mass dataimplies inclusion d some solvent,
but nat sufficient to cause the filmsto become viscoel astic.

Injedion o small amourts of solutions of B&?* or Gd** (to
give final metal ion concentrations in the micromolar
region) resulted in significent changes in film
eledrochemicd and amustic (gravimetric) resporses. A
new voltammetric peak devel ops, thelocaionandamplitude
of which moves g/stematicdly with added metal ion.
Correspondng shiftsin QCM resonant frequency (but not
admittance) are observed. The quaitative charaderistics of
these responses will be discussed.
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