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From the reaction mixture of [FeSO(CH3C00)6(H20)3]C1 and
N-alkyl(R)-N,N-bis(benzimidazol-2-ylmethyl)amine, (p-oxo)bis(u-
acetato)diiron(III) complexes were prepared for R=ethyl, n-propyl,
n-butyl, and benzyl. On the other hand, (p-hydroxo)bis(p-acetato)
structure was inferred for the complexes with R=-CH2CH20H based on
the magnetic and spectroscopic results.

Recently the synthesis and properties of binuclear iron(III) complexes that
serve as structural, spectroscopic, and chemical models for (p-oxo)bis(p—

carboxylato)diiron(III) core of the met forms of marine invertebrate respiratory

1,2) Oxo-bridged binuclear iron centers

-3)

are also believed to occur in ribonucleotide reductase from Esherichia coli
5,6)
the

proteins hemerythrin(Hr) were described.
and
in some purple acid phosphatases.4) Very recently we have reported
preparations of (p-oxo)bis(p-acetato)dimanganese(III) complexes with N-alkyl-N,N-
bis(benzimidazol-2-ylmethyl)amine, as illustrated below. In this article we wish
to report that the magnetic and spectroscopic properties of analogous diiron(III)
complexes with R=-CH2CH20H(see below) are greatly different from those of other
compounds with R=ethyl or n-propyl, etc. The origin of the above fact will be

developed.
H R abbreviation
N
Ki:j[: )»—CHQ =C,H, (Et-1)
N N =n-CH, (Pr-L)
N—R =n-C4H9 (Bu-L)
// =CH2C6H5 (Bz-L)

N
Ki:}[: >k—CH2 =CH2CH20H (OH-L)
N
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The ligands used in this study were
prepared according to the published methods.7) A
The iron(III) complexes were obtained from
the reaction mixture(methanol-water) 1500 1
containing ligand, [Pe30(0H3c00)6(H20)3]+, . -
and NaC104(or NH4PF6). The analytical data 1200+
of all the compounds are consistent with the
formula, [FeZO(CH3C00)2(R-L)Z]XZ(X=C104 or
PF6). The complexes with (Et-L), (Pr-L),
(Bu-L) and (Bz-L) are green, whereas the
compounds with (OH-L), yellow.

In Fig. 1, temperature dependence of

900 1

600

A x ]06/emu mo1 !

magnetic susceptibility(liquid nitrogen-room
temperature) of the compound with (Et-L) is 300}
shown. The magnetic moments are 1.67 and

0.40 pp at 291.3 and 78.1, respectively,

suggesting that strong antiferromagnetic 0 1 . ! . L

. . . ; . 100 200 300
interaction is operating between two iron

atoms. The J-values were calculated based on T/K

the theoretical expression obtained from the Fig. 1. Variation with temperature of

isotropic Heisenberg exchange Hamiltonian, molar susceptibility(per Fe) of
ﬁ=-2JSl-SZ, and are summarized in Table 1. [FeZO(CfgCOO)Z(Et-L)Z] (C104)2: RS
The -J values of the green compounds are experimental value; calculated

. -1 . - -

in the range 109.1-116.7 cm ~, indicating value based on isotropic Heisenberg
that these complexes are of a binuclear equation for values of g=2.00, J=-116.7
structure with p-oxo and di-p-acetato bridges, Cm{h and NoL=0.

as exemplified by several examples. 9,10)

Contrary to this, -J values of the yellow
compounds with (OH-L) are in the range 19-20 cmul, which are much smaller than
those of the green complexes(cf. Table 1).

The infrared spectra of the green complexes(\) (OCO), 1560-1580 cm 1;
Q (Fe -0-Fe), 740-750 cm -1 ‘Q (Fe-0-Fe), 530-540 cm 1) are consistent with the
assumed structure. The IR spectra of the yellow compounds with (OH-L) are
similar to those of the green complexes in the range of OaS(OCO), whereas no

band was observed in the range 500-550 cm_l. In addition to this, a sharp band

Table 1. Color and Magnetic Data of New Compounds

Complex Color ~J3/em™t
[Fe O(CHSCOO) (Et- L) 1(c10 )2 green 116.7
[Fe O(CHSCOO) (Pr- L) ] (Cc10 )2 green 110.9
[Fe O(CHZCOO) (Bu-L) ](ClO )2 green 109.1
[Fe O(CHSCOO) (Bz- L) ](ClO )2 green 109.1
[Fe O(CH COO) (OH- L) 1(C10 )2 yellow 20.2
[FeZO(CHSCOO)Z(OH-L)Z](PF6)2 yellow 18.9
[FeZO(C6H5COO)2(OH~L)2](C104)2 yellow 19.1
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is observed around 3580 cm-1 for the yellow
compounds. In the absorption spectra, no
band was observed in the range 400-500 nm

for the yellow (OH-L)-compounds, whereas some
shoulders are found in the range for the

green complexes, as illustrated in Fig. 2. 2000F
These shoulders are known to be characteristic
of the (P-oxo)bis(P—acetato)diiron(III)

em”!

compounds.

11 reported that -J value D

Lippard et al. -
~
W

of (p-hydroxo)bis(p-acetato)diiron(III)

complex is 17 cm-l; this value is very similar
to those observed for the yellow compounds |
with (OH-L) ligand. Based on the above facts, L

it is very likely that the yellow compounds
with (OH-L) are of a binuclear structure of 0

N ——
N N T———

400 500 600

-hydroxo-di-p-acetato bridges, as shown
Ry F gess Wavelength/nm

below; this implies that tha bridging oxo

atom has a tendency to form hydrogen bonding Fig. 2. Absorption spectra of

A: [FeZO(CHSCOO)Z(OH-L)Z](C104)2
(in acetonitrile),

O™
N H NS B: [Fe,0(CH,C00), (Et-1),](C10,),
N, - o._ - ;//N (in dmf).
( “Fe” Fe
-7 \\ //’ \N
N \‘O\C/O /’

12)

as suggested for the oxyhemerythrin. This discovery raises the possibility

that analogous hydroxo-bridged diiron(III) center may exist in biological

11) and may give a reasonable explanation for the presence of the

reaction,
13)

deprotonated tyrosine residue in the ribonucleotide reductase.
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