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Synopsis. Visible spectra and electrochemical
behavior of the title complex [Ru{C:H4(N=CHCsH,O-
0)2}{P(CeHs)s}z] (I) are reported. The redox potentials of the
ruthenium complex were determined at 25°C to be E°=
0.271£0.01V (in CH:Cl2) and —0.1611£0.005V (in CH30H),
relative to E®(Fe(CsHs)2) 7/0)=0.400 V.

In the previous electrochemical studies of binuclear
complexes,? cyclic voltammetric data on ruthenium-
(IT) Schiff-base complexes were reported. In this study,
the redox potentials of the title compound I have been
first measured and the compound was found to be a
convenient reference material for testing the electro-
chemical cell system from the following fact: the title
complex is soluble enough for the electrochemical
measurement in both polar and nonpolar solvents,
and the oxidation states of ruthenium ion in the
complex I have no influence on the observed redox
potentials. The complex was first synthesized by
Thornback and Wilkinson? and found to be extreme-
ly air-sensitive. When the absorption spectra of the
carefully prepared solutions of the complex I in de-
aerated solvents are compared with those previously
reported,® it appears that the latter corresponds to
an oxidized ruthenium(III) species. We have reinvest-
igated the preparation, handling and redox properties
of the complex.

Preparation

The complex RuCly(PPhs3)s® (0.20g) was added
under nitrogen to a solution of N,N’-ethylenebis
(salicylideneamine) (HzL)®» (0.058g) and EtsN (1 ml)
in THF in a flask having sintered glass filter-outlet
already fitted. After refluxing 2 h some white solid was
filtered off under nitrogen pressure. The solvent was
removed, and the product was pumped dry, washed
with petroleum (40—60°), and recrystallized under
nitrogen by dissolving in a little THF and adding ex-
cess petroleum. The by-product EtsNHCI was effective-
ly removed in this way, mp 130—140°(dec). Found:
C, 69.1; H, 5.07; N, 3.16%. Calcd for CssH44N202P2Ru,
C, 70.0; H, 4.94; N, 3.14%.

Results

Oxidation State. The complex I is readily
oxidized by iodine and FeCls in nonaqueous solvents
but attempts to verify the stoichiometry by spec-
trophotometric and potentiometric titrations gave
irreproducible results. This problem was overcome
using a two-phase method as follows. An aliquot of I
was weighed into a dry flask. The air was displaced
with oxygen-free nitrogen, and a measured volume of
a freshly prepared solution of resublimed iodine in
methanol was added. After the reaction was complete

1 " 1 1 1
400 600 800

Wave length/nm

Fig. 1. Spectrum (1) of RuL(PPhg)s, and (2) of the
product on air-oxidation, both in THF, where
1 M=1moldm-3,

(5 min were allowed) 5 ml of toluene was added, then an
aliquot of aqueous sodium thiosulfate. After shaking,
the aqueous layer was run off, and the organic phase
was washed with water. The combined extracts were
back-titrated with iodine in methanol using starch
indicator. The iodine solution was standardized by
direct titration with the NaS203, and the experiment
was repeated with various amounts of I and iodine.
Molar ratios [Ru complex (added)]/[I2(consumed)]
were found to be 1.9440.09 from 10 titrations.

Absorption Spectra and Electrochemical Properties.
The purple-brown crystalline complex I is stable in
air when dry, but for quantitative work it was stored
under nitrogen. The solution in THF is pink-brown
with Amax=770 nm and 505nm (Fig. 1). On admitting
oxygen the THF solution changed rapidly to green
with an increase in intensity, and the resulting
absorption spectrum (2 in Fig. 1) was similar to that
reported by West et al.? Similar color changes were
noted in the solvents CH2Clz and MeOH, ease of oxida-
tion increasing in the order THF<CH:Cla<MeOH.

The spectra of oxidized and reduced forms have
sharp isosbestic points (Fig. 2).

Cyclic voltammetry, in organic solvents under ni-
trogen, showed a single wave with equal anodic and
cathodic peak heights, proportional to Ru concen-
tration. The free ligand HzL was inactive in the range
studied (—0.8 to +0.9 V). The same signal was observed
for both the solutions of I and air-oxidized form of 1.
On adding iodine, the anodic wave was supressed. In
the presence of oxygen also, the anodic wave was
supressed but on resuming the nitrogen flow the orig-
inal peaks reappeared. The wave is assigned to the
Ru™Il couple. In methanol, the couple is highly
reversible, as judged by the peak-to-peak separations
AEp, and by the lack of dependence on scan rate.
(AEp=60mYV, scan rate 100 to 2000 mV s~1, with 0.1
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Fig. 2. Spectra (1) of RuL(PPhs)z, and (2—11) with
successive addition of Oz. In methanol, [Rulr=
3.34X 105 mol dm-3, cell length of 1 cm.

moldm~2 NaClO;s supporting electrolyte. With 0.1
moldm=3 [n-BusN][BF4], AE,,=90mV). In CH:Clg,
AE,;, increased from 120 mV at V=20mVs~! to 150 mV
at 100 mV s, and at 1000 mV s~ another wave appear-
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ed at ca. —0.55V. In THF the couple was found to be
quasi-reversible, AE,,=170mV. Redox potentials
were determined as E,,2=0.27£0.01 V (in CH2Clz); and
E.»=—0.16110.005V (in MeOH, with 0.1 moldm3
n-BusN[ClO4]), based on E® (Fe(CsHs)2*/%)=0.400 V.®
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