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Amino-acid bridged diiron complexes, [Fep(u-O)(u-L)y(tacn)p]4+ (tacn = 1,4,7-
triazacyclononane; L = (§)-valine or ($)-proline) and [Fez(u-O)(u-L)(tpa)2]4+ (tpa = tris(2-
pyridylmethyl)amine; L = (S)-valine, ($)-proline, or (S)-alanine) have been prepared. Crystal
structures of the two tacn complexes were determined. Electronic absorption spectra and

redox properties of these complexes are similar to the corresponding p-acetate complexes.

X-Ray structural study of the azidomethemerythrin and methemerythrin disclosed the existence of the p-oxo-
di-u-carboxylato-diiron unit in the active center.1-3) Similar structural unit but one u-carboxylate bridge was also
found in the active center of the ribonucleotide reductase by the X-ray structural determination.4) Many structural
model compounds of these binuclear iron centers have been reported,s‘ls) but, in spite of the fact that the bridging
carboxylate groups are provided by the optically active amino acid residue of the surrounding proteins, no model
compounds with bridging amino acids have ever been prepared. We wish to report here new dinuclear Fe(III)
structural model compounds with u-O,0'-bridging amino acids (as zwitter ionic forms) for both types of the metallo
enzymes. Very recently, Tokii and coworkers reported a highly relevant hexairon(IIl) complexes,
[Fes(O)4(OH)2(amino-acid)(phen)g ]9+ (amino acid = B-alanine or glycylglycine; phen = 1,10-phenanthroline), in
which a p-hydroxo analog of amino-acid bridged structural model of hemerythrin active center, Fe2(u-OH)(u-amino-
acid)2(phen), is found as a structural unit.16)

Newly prepared complexes are [F ez(u-O)(u-amino—acid)z(tacn)z]4+ (tacn = 1,4,7-triazacyclononane; amino
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Fig. 1. Molecular structure of 1a. Selected bond distances (A) and angles (°): Fe(1)--- Fe(1’) 3.115(2), Fe(1)-
0(1) 1.787(3), Fe(1)-0(2) 2.044(4), Fe(1)-0(3’) 2.073(4), Fe(1)-N(11) 2.160(6), Fe(1)-N(14) 2.176(6), Fe(1)
N(17) 2.132(6), Fe(1)-O(1)-Fe(1’) 121.2(3).

acid = (§)-valine (1a) or (S)-proline (1b)) and [Fep(u-O)(u-amino-acid)(tpa)y]4* (tpa = tris(2-pyridylmethyl)amine;
amino acid = (§)-valine (2a), (S)-proline (2b), or (S)-alanine (2¢)). Preparation of these complexes is straight
forward. The complex cations 1a and 1b were obtained by adding FeCl3(tacn) (100 mg) to an aqueous solution of
(8)-valine (900 mg/20 mL) and (S)-proline (500 mg/10 mL), respectively, at 50 °C. Subsequent addition of KPFg or
Nal gave crystals of the corresponding salts. The perchlorate salts of 2 were obtained by adding amino acids (0.5
mmol/4 mL) to a methanol solution (10 mL) containing Fe(ClO4)3-10H20 (1 mmol) and tpa (1 mmol).

Structures of [1a](PFg)4-4H7O and [1b]l4-HpO were determined by the X-ray crystallography.17»18)
Figure 1 shows the ORTEP drawing of the complex cation 1a. The O(1) atom in both complex cations lies on a
crystallographically imposed two-fold axis perpendicular to the Fe(1) --- Fe(1’) axis. Structural characteristics of 1b
(Fe -+ Fe, 3.101(5) A; Fe-O-Fe, 120(1) °) are very similar to those of 1la (Fe--- Fe, 3.115(2) A; Fe-O-Fe,
121.2(3)), and to those of the corresponding acetate-bridged complex, [F€2(M'O)(p.-CH3COO)2(tacn)2]2+
(Fe--* Fe, 3.063(2) A; Fe-O-Fe, 118.7(4) °).19) Preliminary structural determination of 2a and 2b disclosed
similar structures to [Fep(u-O)(u-CH3COO)(tpa)y]3+ with asymmetric coordination geometry of the two tpa

ligands.5)
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Electronic absorption spectral characteristics of the two types of complexes in acetonitrile are very similar to
each other and to those of corresponding acetate analogs.20) Circular dichroism spectra show weak features
corresponding to the absorption bands and confirm that the structure with coordinated optically active amino acids is
retained in solution. The di-p-amino-acid complexes showed an irreversible reduction wave at around -0.7 V vs
Ag/Agt in acetonitrile. The reduction potential shifted to positive direction by ca. 0.4 V as compared with
corresponding acetate-bridged complex.21) The trend is consistent with the observation of a linear correlation
between the redox potentials and the basicities of the bridging ligands for the series of u3-oxo trinuclear Fe(III)
complexes with bridging amino-acids and carboxylates (the corresponding difference in the redox potentials is ca.
0.45 v).22)
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