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1. Detail of X-ray structure

View of compoundl, the alkyl substituent chains having been remdeeclarity:
each Cd ion is octa-coordinated to a near planatralePé ligand and an outer
saucer shaped ligand. Mean Cd-N (inner ring) lengtB.62 A, mean Cd-N (outer
ring) length 2.34 A.




2. Examples of EPR spectra obtained for compoundsdnd 2 in dichloromethane

EPR signal compounds 1 and 2 inCH,Cl,
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3. Changes in the UV-vis. spectrum of 2 as a solati in CH,Cl, upon addition of
aliquots of iodine
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4. Changes in the UV-vis. spectrum of a spin-coatefiilm of 2 after exposure to
iodine vapour
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5. Electrochemistry of 2 in CHCI, and THF
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Figure. CV of 2 in CH,Cl, at —40°C (blue trace) and at P& (green trace). Oxidation peaks are labelled A
through C and reduction peaks | through V. Numhgstarts from the resting potential to synchronizave
number with sequential redox processes. Peak Sribuged to solventdecomposition or electrode

pollution effects. Red: Osteryoung square wavearathograms (OYSW) at -4C. Purple: Linear sweep
voltammograms (LSVs) at 2 mV'sand -40°C in CH,Cl,. The current has been multiplied by 2 for better
display purposes on the scale of the above voltagnaros; the broken lines accentuate the electrontcou
associated with each wave. Black: CV2oih THF at 25°C (currents are divided by 2 to get the CV on the
same scale as the blue trace). Orange: Additidhcand Fc* (decamethylferrocene) allowed propekpea

alignment to the reference potential but obscureskp I, A and B o2. The orange CV on top is that of free
ferrocene (Fc) in the presence of Fc*. It shows tha& HF, when the Fc* peak is aligned to -610 nive

potential at which it is observed in GEl, when referenced against free ferrocene, thenehredene couple
is found at -95 mV. For this reason, see experialesgction, potentials are referenced against Fe610

mV.

Following the successful identification of the oslectron transfer processes figr
attention was focussed on the peripheral substitutemplex 2. For 2, in
dichloromethane at —40C (blue trace, see above figure) the anodic sweeps
revealed all 6 oxidation steps in three separatdative peaks A, AsB1 and B 3
each representing two one-electron transfer preseds generat2**, much in the
manner observed fat. This time, however, wave 3B, was clearly observed to
split into two equal size componentsg And B as demonstrated by LSV. The
green trace is a CV recorded at®®5and shows Aand B that are better resolved.
The wave labelled S is not part of the electrocluaiingerprint of2; it is either
solvent decomposition or the result of electrodelifyg. OYSW voltammetry
more clearly showed that wave Bis comprised of two closely overlapping peaks.



Only wave A, could not be resolved into two separate one-aactransfer
processes, but it does represent the flow of twatebns as estimated by LSV. For
2, however, only two reduction processes, | an@dich consisting of three highly
overlapping one-electron transfer processes, coeldbserved in Cil,, one less
than for 1. This contrasts with the nine individual reductisteps occurring in
three sets of processes that could be observe#ij€igfor 1.

In THF, the last two arays of reduction waves IHdalV could be clearly
identified, especially in the presence of ferrocearel decamethylferrocene as
internal marker (orange trace, see figure above§V Lwas inconclusive to
determine if wave IV is associated with 2 electrams 3 electrons, because
electrode deposition b¥ onto the surface of the electrode during the toaks of

a LSV led to anomalous current readings below -18080 Wave IV of2 in THF
was observed at®E= -2.69 V and it was & - E®1yv; = 0.13 V more difficult to
add electrons 10, 11 and probably also 12 tihan tol. None of the reducing
processes ll, 11l or IV o could be resolved to show any of its three comptse
In THF, the two seperate componenis &nd k of the first reduction process was
slow electron transfer processes as indicated byuthusual broadness of these
peaks and largAE values, Table 2. Overlapping of the peaks of teuction
process with peaks of the first oxidation proceAs,was a feature of this
complicated region of the CV.

As with 1, the six-electron oxidation d? in THF was achieved in two distinct
stepsA andB, each comprising three one-electron transfer st&fas/eB resolved
partially to show a second componeBtouqger that is more clearly on the anodic
halfwave (oxidation halfwave, the peak pointing .uppble 2 summarises the
electrochemical data that could be extracted frdra votammograms shown
above.

Formal reduction potentials °Efor the oxidation processes »in THF as solvent
were much smaller than those observed in,@} demonstrating how THF
association with oxidised species may change tleetmichemical profile of a
compound, Table 2. However, on the reducing sidpeeially at wave llj.e.
under strong reducing conditions, formal reductpmtentials were essentially the
same.

It is important to record that the first oxidatiaave - wave A, both in THF and in
DCM - was encountered at least at 160 mV lower modé for 2 than forl. This
implies that2 is much easier to initially oxidise thah This observation is
therefore consistent with the EPR studies descréiee which showed to have

a rest state unpaired electron contentafl, compared to the value of 0.62 for
in CH2C|2



