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Solution-Phase Structure Analaysis of Fe-Complex Catalysts based on XAFS
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Despite the significant progress in cross-coupling technology through the
use of 3d-transition metal catalysts including iron catalysts, the large paramagnetic shifts and the
related loss of spin-spin coupling information in NMR spectra often hampers solution-phase
structural study of catalytic intermediates in the reaction mixture. Conventional ESR spectroscopy
also suffers difficulty in measuring typical Fe+2 and Fe+3 species with S > 1/2, as they are often
invisible. We therefore attempted to apply synchrotron X-ray absorption spectroscopy (XAFS) for the
structural and mechanistic investigation of paramagnetic organometallic intermediates in homogeneous
iron-catalyzed reactions.
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Ry = 0.0529
WR, = 0.1212
GOF = 1.026

Selected bond lengths and angles

Fel-Br1 2.4182(5)A P1-Fe1-C1 124.86(8)° P1-Fel-P2 78.33(2)°
Fe1-P1 2.4575(8)A P2-Fe1-C1 119.72(8)° C1-Fe1-Br1 125.38(8)°
Fe1-P2 2.4430(7)A P1-Fe1-Br1 96.97(2)°

P2-Fe1-Br1 100.19(2)°

Fel-C1 2.046(3) A

R = 0.1022
WR, = 0.1928
GOF = 1.025

Selected bond lengths and angles

Fe1-P1 2.2874(7)A P1-Fe1-C1 93.43(7)°
Fel-P2 2.2874(7) A P2-Fe1-C2 93.43(7)0
Fe1-C1 2.0202)A P1-Fe1-P2 83.99(2)
Fe1-C2 2.0202)A C1-Fe1-C2 92.7(1)°
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