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Abstract: The electrgchemical oxidation of the title
complex was studied by cyclic voltammetry, in DMF, at
25°C. The results suggest that the electrode process
can be described by an ECE mechanism, i.e.,the spe-
cies formed in the first oxidation step is highly
unstable and its decomposition is assisted by the

coordinating solvent.

In previous papers (1-3) we have described the
preparation, structure and bonding properties of
(benzylideneacetone)Fe(OO)2 L (L= €0, phosphines,
phosphites) complexes. One reason for investigating

these compourds is that the electronic properties of

the phosphorus ligands can help in understanding the

nature of the iron-heterodiene bonding as well as the
structure of the complexes in solution. The electron
donor/acceptor properties.of the Fe(C())2 L moieties
are important in determining the "six-coordinated
charater” of the formally five coordinated (diene)
Fe(CO)éL complexes (3,4). We are interested in the
electrochemical behaviour of these compounds because
it can provide additional information on the electro-
nic properties of the metal into the complex.

The electrochemical reduction of (benzylideneace-

t:one)Fe(OO)3 was reported by E1 Murr et al (5). The

authors observed that the product of the first step
(monoelectronic and reversible) undergoes slow decom—
position assisted by the solvent (THF) producing free
benzylideneacetone (BDA) and the anion-radical
[Fe(CO) 3Sn]T(S=s‘o1vent:) . The anion-radical decomposes
fastly in strongly coordinating solvents such és di-
methylformamide (DMF). We here report the electroche-
mical ‘oxidation of (BDA)Fe(CO)zP(OPh)3, as evidenced
by cyclic voltammetry.

The electrochemical oxidation was performed atv
25°C, in DMF containing NaClO 4 (0.5 M) as electroly-
te. In the cyclic voltammetry experiments a platinum
disk was used as working electrode and a platinum wi-
re as auxiljary electrode. The potentials were measu-

2 M) reference electrode.

red against a Ag/}\g+ (10™
The oxidation of the complex occurs at +0.35 V, and
the cyclic voltammograms were recorded before and af-
ter a controlled electrolysis at this potential. A
platinum net was used as working electrode in the
controlled potential electrolysis. A

The cyclic voltammograms are shown in the Figure.
Graph (a) is the voltammogram of the 0.50 M solution
of NaCl0, in DMF, recorded in the range of potentials
from -1.5 to +1.0 V and scanning rate of 100 mV/s.‘
Graphs (b) and (c)-are the voltammograms of 1 mM so-
lutions of (benzylideneacet:one)Fe(OO)2P(0Ph)3 in DMF,
at scanning rate of 50 mV/s, recorded before the
electrolysis at controlled potential. Graph (b) is
the reppeating scanm.ng voltammogram in the range of
potentials from -1.5 to +0.40 V. The peak 2A appears
only in the reppeated scanning and the pair 2a-2C is
not observed when the scanning 1is inverted before
the oxidation at +0.35 V (graph (c)).

After the controlled. potential electrolysis at
+0.35 V, which consumed 2.9 F/mol |,the peak 1A disap-
pears and only the 2A-2C pair is observed at a poten-
tial of -0.11 V, as shown in graph (d).The current
ratio 2C/2A is 1.0 and the separation between the
peaks is 60 mV, as expected for z one electron rever-

sible process. The electrolysed solution at +0.35 .V
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was submited to a second electrolysis at -0.11 V, and.
0,95 F/mol were consumed.

The current function for the 1A peak decreases
with the scanning speed, suggesting that the electro-
de process can be described by an ECE mechanism (6),
i.e., the species formed in the first oxidation step
is highly ustable and its decomposition 1is assisted
by the strongly coordinating solvent, DMF. One of
the products of this decomposition is responsible for
the 2A-2C pair of peaks.'lhe' analysis of the elec-
trolysis products showed the presence of free BDA,
identified by its infrared spectrum {, jat 1680 a,
the presence of free E‘e+3 and the absence of Fe+2
When the solution resulting from the electrolysis at
+0.35 V was electrolysed at -0.11 V, the presence of
free Fe"'2 was observed after a few hours. After bu-
bling dioxygen and/or adding concentrated HCl to this

solution the presence of Fe+3

was detected. Cyclic
voltammetry of Fe(NO3)2, carried out in the same con
dicions, showed the same pair of peaks 2A-_2CV obser-
ved for (benzylideneacetone)Fe(CO),P(OPh);.

The results discussed above indicate that the
global electrode process for the oxidation of
(BDA)Fe(CO)zP(OPh)3 may be represented as in the
Schemme.

—2e
(BOA)FEC (C0),P(OPh), ———> [(BDA)Fe’ (CO) ,p(0Ph)] 2

DMF
+1le
[FeIH(DMF)n]"3 S—— [FeII([MF)n]+2
-1e” +
BDA + 2CO + P(OPh)3
Schemme

The assumed zero oxidation state for the iron in
the (BDA)Fe(CO)ZP(OP'h)’3 is further supported by Moss-

bauer spectroscopy (7).
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Fiqure.Cyclic voltammograms of (a) solution of
NaC104 (0.50M) in DMF, at 259C and scanning
rate of 100 mV/s; (b) and (c) solution of
(BDR)Fe(CO),P(0Ph)3 in DMF (105M), at 25°C
and scanning rate of 50 mV/s, before the elec-
trolysis at +0.35 V; (d) solution of
(BDA)Fe(CO),P(OPh) 3 in DMF (105M), at 25°C,
and scanning rate of 50 mV/s, after the elec-
trolysis at +0.35 V.





