Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2014

Supporting Informations
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1- Mass Spectroscopies of [{Ru'-Fe''},]*™
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Figure SI1: ESI-MS of the polymer [{Ru"-Fe'},]J(PF¢)an, M corresponds to the monomer
structure, M = [Ru(bpy).(L2)Fe](PFg)a.
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Figure SI2: Partial MALDI-TOF mass spectrum of the polymer [{Ru"-Fe'"},](PFs)an (M refers
to the monomer structure, M = [Ru(bpy)2(L2)Fe](PFs)s)). The spectrum was measured in the
positive-ion mode using 2,5-dihydroxbenzoic acid as the matrix and acetonitrile as the solvent.

2-Electrochemical behaviour of [Ru(bpy).L2]** (B).
The reversible metal-based oxidation process, Ru'"'/Ru", appears at Ey, = +0.92 V (eq. 1) (Figure

SI1 and Table SI1). Three successive ligand-centered reduction processes are observed in the
negative potential region. These systems can be attributed by comparison with the electroactivity
of [Ru"(bpy)s]** to the two first the one-electron reduction of the bipyridine ligands (egs (2-3)) ;
the third one is due to bipyridine ligand bearing the two terpyridine (eq. (4)).

[Ru' (bpy)z(tpy-bpy-tpy)]”" == [Ru" (bpy)a(tpy-bpy-tpy)]”” +1e° (1)
[Ru”(bpy)z(tpy-bpy-tpy)] +1e <2 [Ru (bp}f )(bpy)(tpy-bpy-tpy)]  (2)
[Ru (bpy-)(bpy)(tpy-bpy-tpy)]” + 1e < [Ru"(bpyo(tpy-bpy-tpy)I”  (3)
[Ru”(bpy-)a(tpy-bpy-tpy)]" + 1" == [Ru’(bpy-)2(tpy-bpy--tpy)] (4)
In contrast to [Ru'"(bpy)2(L1)]**, which exhibits four successive one-electron reversible waves,*
some adsorption phenomena coupled to the second reduction process for [Ru'(bpy)2(L2)]* leads
to an important distortion of this second system on the reverse scan as well as the third ligand
reduction wave, due to redissolution phenomena. The adsorption phenomena is due to the

formation of the neutral species [Ru"(bpy™)a(tpy-bpy-tpy)]° (eq (3)) followed by its



electrodepostion at the electrode surface and by its desorption either by reoxydation during the
reverse scan (sharp reoxydation peak), nor by scanning at more negative potential including the
third reduction process (sharp reduction peak).
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Figure SI3: (A) Cyclic voltammograms in CH3;CN + 0.1M [BusN]CIO, at a Pt working
electrode of a 0.96 mM solution of [Ru"(bpy)2(L2)]*, v = 100mV s™. (B) Voltammograms at a
rotating disk electrode (RDE) of the same solution at a Pt electrode, ® = 600 tr min™, v = 10 mV
s™: (a) initial solution, (b) after exhaustive electrolysis at + 1.10 VV

The stability of [Ru"'(bpy)2(L2)]** has been evaluated by an exhaustive electrolysis at +1.10 V.
After exhaustive electrolysis (one electron exchange), the typical MLCT absorption band of the
Ru" at 455 nm disappears and is replaced by the lower intensity Ru(lll) bands at 430 and 660
nm. The Ru" species is formed with a 90% yield as evidenced by rotation disk electrode
experiments (Figure SI1B).



Table SI1: Redox potentials of [Ru"(bpy)-(L1)]** and [Ru"(bpy)-(L2)]** in deoxygenated
CH3CN + 0.1 M BusNCIO;, at a scan rate of 100 mV s™. E1»(V) (AEp/mV) vs Ag/Ag* (AgNO;
0.01 M in CH3CN + 0.1 M BusNCIQy,)

Oxidation processes  Reduction processes (ligand centered)

Complexes
Ru"/Ru" 1 2 3 4 5
| - -1.67 -1.87 -2.13 -2.37 -2.60
[Ru"(bpy)»(L1)] 0.94 (70)
(60) (70) (70)  (80) (100)
-1.67 -1.87 -2.19°
[Ru"(bpy),(L2)]*" 0.92 (70)

(60) (70) (100)

This value cannot be accurately determined due to the proximity of the solvent reduction.
®This value cannot be accurately measured since the wave is strongly distorted by adsorption of the

reduction product on the electrode surface.

2-Electrochemical behavior of [{Ru'-Fe'},]*" and [{Ru"-zn"},]*™
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Figure S14: Cyclic voltammograms in in CH3CN + 0.1M [BusN]CIO, at a vitreous carbon
working electrode of a 0.24 mM solution of [{Ru'"-Fe "},]*"*; scan rate: 100 mV s™.



Figure SI5: Cyclic voltammograms in CH3CN + 0.1M [BusN]CIO, at a Pt working electrode of
a 0.25 mM solution of [{Ru"-zn"},]*™: scan rate: 100 mV s™.

Figure SI6: (A) Elaboration of a film over ITO of [{Ru"-Fe'"},]*™ by successive potential scans
between 0 and -2.0 V from a solution of [{Ru"-Fe"},]*"™ (1.1 mM) in CHsCN + 0.1 M
[Bu:N]CIO,, (B) Cyclic voltammograms of the resulting ITO/[{Ru"-Fe'"},]*™ film prepared in
(A\) after transfer in CH3CN + 0.1 M [BusN]CIO, (I = 5.83 x10°® mol/cm?) ; scan rate 50 mV s,



Figure SI7: (A) Elaboration of a modified electrode C/[{Ru"-Zn"},]*™* by successive potential
scans between 0 and -2.0 V from a solution of [{Ru"-Zn"},]*"™* (0.25 mM) in CHsCN + 0.1 M
[BusN]CIO,, (B) CV of the modified electrode prepared in (A) after transfer in CH3CN + 0.1 M
[BusN]CIO, scan rate 100 mV s™.

3-Absorption and emission properties of [{Ru'-Zn"},]*"" on ITO electrode
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Figure SI8: UV-Vis (A) and emission (B) spectra of [{Ru"-Zn"},]*"™ electro-deposited on ITO
(I = 3.91 x10°® mol/cm?).
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Figure SI9 : Emission properties of a [{Ru"-zn"},]*™ film on ITO (' = 4.02 x10® mol/cm?)
recorded upon excitation at 343 nm. (A) Steady state emission and (B) Emission decay map.
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