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Report:

Oxoiron(lV) species are key intermediates in the catalytic cycles of numerous heme and non-heme iron
enzymes that insert an O atom from dioxygen into unactivated C-H bonds [1]. Because of the enormous
importance of such oxygenase reactions in biology as well as in synthetic chemistry, over the last decade
much effort has been devoted to the isolation and characterization of those reactive oxoiron(IV) intermediates
and to the understanding of their reactivity patterns [2,3,4]. Macrocyclic tetracarbene framework [5]

efficiently stabilizes the oxoiron(IV) unit.

In this investigation the oxidation state and the exact geometric environment of the central iron atom in
different tetracarbene complexes containing iron in various formal oxidation states was were subject to X-ray

absorption ~ measurements.  The

Scheme 1: Structures and formal oxidation states of the examined  complexes are depicted in scheme 1.

tetracarbene iron complexes.
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Figure 1: Left: X-ray absorption spectra of the four tetracarbene iron complexes with enlarged prepeak

range.
Right: background-corrected prepeak-structures fitted with Gaussian curves.
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Until now, there are no tetracarbene iron EXAFS spectra known in ™ ™ ™ 70 Ty o TETE
literature, which could be used as reference for the carbon coordination  [x.=1.4002e-s, )
shell. But there are many data for oxoiron species with tetra N-donor N

ligands and comparable Fe'V=0O and Fe-O bond lengths [8]. Together
with single crystal structures that were available for some of the
examined complexes, a thorough EXAFS analysis was possible. There
are only small differences between the distances of the available single
crystal structure and the values obtained by EXAFS analysis. In general
the results fit very well with the expected structures, but there are
multiple scattering effects visible, which are currently analyzed.

abs. norm. [a. u.]

77

6.4 13.0

T T T T T T T
710 7112 7114 716 7118 7120 7122 7124
energy [eV]

%-.;=3.1803E-6 d)

71215

abs. norm. [a. u.]

100
8.3

[1] (a) C. Krebs, D. G. Fujimori, C. T. Walsh, J. M. Bollinger, Acc. Chem.
Res. 2007, 40, 484-492; (b) W. Nam, Acc. Chem. Res. 2007, 40, 522-531. 7112 T4 7116 7118 7120 7122 7124
[2] (@) M. Costas, M. P. Mehn, M. P. Jensen, L. Que Jr., Chem. Rev. 2004, ererey <4

104, 939-986; (b) J. T. Groves, J. Inorg. Biochem. 2006, 100, 434-447.

[3] J. Hohenberger, K. Ray, K. Meyer, Nat. Commun. 2012, 3, 720-732;

[4] A. R. McDonald, L. Que Jr., Coord. Chem. Rev. 2012, DOI: 10.1016/j.ccr.2012.08.002.

[5] F. E. Hahn, V. Langenhahn, T. Lgger, T. Pape, D. L. Van, Angew. Chem. Int. Ed. 2005, 44, 3759-3763.

[6] @) M. P. Jensen, M. Costas, R. Y. N. Ho, J. Kaizer, A. M. Payeras, E. Minck, L. Que, J.-U. Rohde and A. Stubna,
J. Am. Chem. Soc. 2005, 127, 10512-20525; b) M. R. Bukowski, K. D. Koehntop, A. Stubna, E. L. Bominaar, J. A.
Halfen, E. Minck, W. Nam and L. Que, Science 2005, 310, 1000-1002.

[7]1J. F. Berry, E. Bill, E. Bothe, S. DeBeer George, B. Mienert, F. Neese and K. Wieghardt, Science 2006, 312, 1937-
1941.

[8] K. Cho, P. Leeladee, A. J. McGrown, S. DeBeer and D. P. Goldberg, J. Am. Chem. Soc. 2012, 134, 7392-7399.




