Applications of ab initio methods in transition metal chemistry:
from qualitative description to quantitative spin state
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Abstract

Ab initio methods have nowadays adopted a crucial collaborative role with experiments
in exploring the properties and reactivity of transition metal (TM) compounds. In this
talk, we discuss recent advancements in ab initio methods to study TM compounds. We
demonstrate the applicability of these novel methods, especially the density matrix
renormalization group (DMRG)-based techniques, in a wide range of mono-, bi-, and tri-
nuclear TM containing systems: from a qualitative description of metal-corrole
complexes to quantitative characterization of the spin-state energetics of iron porphyrin
derivatives and the C-H activation of ultrahigh-valent diiron—oxo species.[*-S]
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