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Non-heme diiron(lll) proteins such as hemerythriribo-
nucleotide reductageand methane monooxygenasee known
to haveu-oxo/hydroxo- ande-carboxylato-bridged core struc-

[N5FeOFed]™ complexes; however, there has been no indica-
tion that these complexes react further with other ligands to
form stable oxe-iron complexes.

tures assembled in a manner that produces chemically distinct Compoundl, on the other hand, reacts readily with other
iron coordination site$. There have been several attempts at tetradentate polypodal ligands, L, in the presence of NaOAc
modeling the asymmetry of the iron coordination sites in non- and NaCIQ to form unsymmetrical compounds of the general

heme diiron proteins using tridentatend tetradentateamine
ligands and, more recently, with unsymmetrical polydentate
chelates. However, only the sterically constrained ecrp
ligand has been used to prepare oxo-bridged diiron(lll) com-
plexes containing two different chelating ligands.

We have found that the sterically hindered polyimidazole
ligand temim@& reacts with (EfN)[FeOCls]® to form the
monosubstituted product (temima)Fe(CI)OFe@).1° Appar-
ently the temima chelate is bulky enough to retard the addition
of a second ligand to the Fefragment ofl. Interestingly,
Jamesoret al!! have reported that hexadentate polybenzimi-
dazole chelates react with FeCforming structurally related
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A complete description of the synthesis of tris[(1-ethyl-4-methylimid-

azol-2-yl)methyllamine (temima) will be published elsewhere. Anal.

Calcd for temimaH,0, for G;1H3sN7O: C, 62.84; H, 8.73; N, 24.44.

Found: C, 63.07; H, 8.67; N, 24.484 NMR (CDCly): ¢ 6.51 (s, 3

H), 3.77 (s, 6 H), 3.21 (q, 6 H), 2.16 (s, 9 H), 0.99 (t, 9C NMR

(CDCh): ¢ 144.17, 136.22, 115.55, 48.64, 39.74, 16.10, 13.49.

Armstrong, W. H.; Lippard, S. dJnorg. Chem.1985 24, 981.

An ethanol solution (3 mL) containing temima (102 mg, 0.266 mmol)

was added slowly with stirring to an acetone solution (3 mL) of

(EuN)2[Fe;OClg]® (160 mg, 0.266 mmol), producing a yellowish

orange precipitate (160 mg, 92%). Anal. Calcd ftiC,HsOH,

Co3ClaFeH39N7O2: C, 39.51; H, 5.58; N, 14.03. Found: C, 39.79;

H, 5.56; N, 14.35.

@
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type [FeO(temima)(L)(OAc)$".12 In this study, L represents
the tetradentate amine ligand tmiAtd*but we have established
that other tetradentate ligands, such as'#géalso react with

1to form [FeO(temima)(L)(OAc)}+ complexes, thus providing
direct evidence of a general stepwise procedure for preparing
unsymmetricalg-oxo)diiron(lll) complexes. It is important to
note that tmima has been foufido stabilize only symmetric
(u-oxo)diiron(lll) complexes, due to its smaller size and less
bulky shape. Therefore the unsymmetrical structure observed
for [FexO(temima)(tmima)(OAC)](ClG)s (2) (vide infra) appears

to be directly related to the steric interactions between the
temima and the tmima ligands and the stepwise procedure used
to prepare2. In this report, we describe the syntheses of
compoundsl and 2 and their characterizations by X-ray
crystallography, by UV-vis and'H NMR spectroscopies, and

by magnetic methods.

The X-ray crystal structure of!” (Figure 1) shows the
complex has a bentufoxo)diiron(lll) core, with an Fe(ty
O(1)-Fe(2) angle of 154.7(3)and an FeFe separation of
3.456(2) A. The core parametersbére consistent with those
found for related [N5SFeOFegt complexes! Fe(1) is octa-
hedrally coordinated to the bridging oxo ligand, a chloride
ligand, and four nitrogen atoms of temima. Thef&minebond
(Fe(1)-N(1) = 2.366(7) A) trans to the oxo bridge is charac-
teristically longer than the three cis 8, bonds (average
Fe—N = 2.105(7) A) due to the trans influence of the oxo
group? Fe(2), on the other hand, is tetrahedrally coordinated
to the bridging oxo ligand and three chloride ligands. The
Fe(1)-0(1) and Fe(2yO(1) distances are 1.790(5) and 1.750-
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Figure 2. ORTEP plot of compoun@ showing a partial numbering
scheme. The hydrogen atoms are omitted. Selected bond distances
(A) and angle (deg): Fe(PFe(2)= 3.236 (3), Fe(130O(1) = 1.806-

(8), Fe(1)y-0(2) = 1.982(9), Fe(2yO(1) = 1.765(8), Fe(2rO(3) =
2.039(8), Fe(1yN(1) = 2.27(1), Fe(1}N(2) = 2.11(1), Fe(1)}N(4)

) _ _ _ =2.17(1), Fe(1¥N(6) = 2.15(1), Fe(2)N(8) = 2.38(1), Fe(2}N(9)

Figure 1. ORTEP plot of compound showing a partial numbering = 2.08(1), Fe(2¥N(11) = 2.08(1), Fe(2XN(13) = 2.14(1), Fe(1)
scheme. The hydrogen atoms are omitted. Selected bond distancegy(1)—Fe(2)= 129.9(5).

(A) and angle (deg): Fe(BFe(2) = 3.456 (2), Fe(130O(1) =
,{l'(gof)z’.ggé?)(‘)gg(l_},%l'(ﬁof)z’.fzeé(l%"\l(,:1‘;(1_),3'(%?62(7)2’;961((1%' on the other h_a_md, o_IispIays more in'_[ense oxée(lll) charge-
Fe(1)-Cl(1) = 2.379(2), Fe(3ClI(2) = 2.231(3), Fe(2}CI(3) = transfer transitions in the U¥vis region at 320, 332 (sh), 410
2.224(3), Fe(2rCl(4) = 2.225(3), Fe(1yO(1)-Fe(2)= 154.7(3). (sh), 480 (sh), and 590nm. The maxima of the transitior® of
fall between those observed for the structurally related com-
(5) A, respectively, and are consistent with those of otheriron  plexes [FeO(tmimap(OAc)]** 15 and [FeO(temima)(OAc)[3+.2
oxo complexes$,while the Fe-Cl bonds are typical of high- The!H NMR spectrum of compour@displays proton signals
spin iron(lll) complexeg? between 0 and 28 ppm (Supporting Information), indicating that
The crystal structure d'° is shown in Figure 2 and reveals the iron(lll) ions are strongly antiferromagnetically coupled.
a (u-oxo)(u-carboxylato)diiron(lll) core with two different tetra-  Variable-temperature magnetic susceptibility measurements were
dentate amine ligands. The doubly bridged core restricts the made on compoundsand2. Data (Supporting Information)
Fe-O—Fe angle to 129.9(8) and the Fe-Fe separation is  for both compounds were fit using a model for an isolated
3.236(3) A. The iroroxo distances are slightly different Heisenberg dimeH = —2J5-S, whereS; andS, = %,. The
(Fe(1-O(1) = 1.806(8), Fe(rO(1) = 1.765(8) A) as exchange parameters) (for compoundsl and 2 are —116.1
observed in the unsymmetrical complex {E€TPA)(OAC)]- and—115.7 cn?, respectively, consistent with other strongly
(ClO4)3.5> The iron atoms ir2 have different octahedral co-  antiferromagnetic couplingtoxo)diiron(lll) complexesic

ordination environments, and the bridging oxo ligand bonds |5 symmary, we have developed a general stepwise synthetic
trans to th_e tertiary amine nitrogen of_ tmima on Fe(2) a_nd CiS procedure for preparing unsymmetricatgxo)diiron(lll) com-
to the tertiary amine nitrogen of temima on Fe(1). This re- jexes by exploiting the steric properties of a new tetradentate
sults in significantly different FeNaminebond lengths for tmima polyimidazole ligand. [FgO(temima)(tmima)(OAC))(CIQs (2)
’%Fe(Z)—N.(S). =2.38(1) A) and temima (Fe(EN(1) = 2.27(1) is the first example of auf-oxo)u-carboxylato)diiron(lil)

). Two imidazole nitrogen atoms of temima and three imida- o mpjex containing two different polyimidazole ligands and
zole nitrogen atoms of tmima bond cis to the bridging oxo _Ilgand displays many of the structural and physical properties reported
(average Fe()N = 2.08(1) and Fe(B)N = 2.14(1) A), while for non-heme diiron proteins.
the third imidazole pendant of temima bonds trans to the
bridging oxo ligand (Fe(2yN(13) = 2.14(1) A). Acknowledgment. This work was supported by grants from
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