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PhD, Department of Chemistry, University of Leipzig, Germany (Summa cum laude)
MPhil, Department of Chemistry, University of Cambridge, UK
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2011 —
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Research group leader (assistant professor/ Habilitand)
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e RESEARCH PROFILE

1. Homogeneous catalysis — hydrogenations, cross couplings and cyclizations catalysed by low-valent metal
complexes are investigated. Spectroscopic investigations, model reactions and monitoring studies give insight
into the mechanisms of these reactions and aid future catalyst development. By combining fundamental
synthetic investigations with catalyst development, we aim at the fruitful interplay of both fields.

2. Visible light photocatalysis. Metalloenzymes such as cytochrome P450 and non-heme iron complexes
perform oxidations of alkenes and aliphatic hydrocarbons selectively under mild conditions by
metalloenzymes. In the laboratory, the development of efficient and selective catalytic reactions is an important
challenge. Using a biomimetic approach, we combine iron catalysis with flavin photocatalysis to perform
cheap, green, and sustainable photocatalytic C—H oxidations and alkene epoxidations using visible light.
Atmospheric oxygen serves as the terminal oxidant. These investigations are performed within the framework
of the DFG research training group “Chemical Photocatalysis”.

3. Fundamental Organometallic Chemistry. We study fundamental aspects of the synthesis, structure,
spectroscopic properties, and reactivity of new low-oxidation state organometallic complexes. Our focus is on
the iron group metals Fe, Co and Ni. New reactive metal complexes are synthesized and applied in catalysis
and small molecule activation. A variety of structural and spectroscopic techniques is applied to characterize
these complexes, including quantum chemical (DFT) calculations.

4. Phosphorus chemistry. Another major area of our research is the transformation of the P4 molecule using
low-valent transition metalate anions and transition metal radicals. White phosphorus (P4) is the industrially
produced form of element 15, and its conversion into useful phosphaorganic molecules is a great great
scientific challenge. In addition to P4 activation, we have a program which investigates the synthesis of new
phosphaorganometallic compounds. New diphosphacyclobutadiene and phosphabenzene complexes are
prepared and used as simple and readily accessible tools for catalysis and supramolecular chemistry.

1. Five representative publications

1. Photocatalytic benzylic C-H bond oxidation with a flavin scandium complex B. Miihldorf, R. Wolf, Chem.
Commun. 2015, 51, 8425-8428.
The enhanced oxidation potential of riboflavin tetraacetate coordinating to scandium triflate enables the
challenging photocatalytic oxidation of electron-deficient alkylbenzenes and benzyl alcohols to the
corresponding aldehydes.

2. Heteroatom-Free Cobalt and Iron Catalysts for Hydrogenations (Times Cited 7) D. Gértner, A. Welther,
B. Rezaei Rad, R. Wolf, A. Jacobi von Wangelin, Angew. Chem. Int. Ed. 2014, 53, 3722-3726.
This study demonstrates the catalytic utility of an anionic polyarene complex in hydrogenations and polar
substrates (ketones and imines) for the first time.

3. Preparation of an Organometallic Molecular Square by Self-Assembly of Phosphorus-Containing
Building Blocks (Times Cited 1) J. Malberg, M. Bodensteiner, D. Paul, T. Wiegand, H. Eckert, R. Wolf,
Angew. Chem. Int. Ed. 2014, 53, 3722-3726.

The paper illustrates a new strategy for the preparation of organometallic molecular squares, which
capitalizes on the coordination ability of phosphorus-containing building blocks.

4. Selective P4 activation by an organometallic nickel(l) radical: Formation of a dinuclear nickel(ll)
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tetraphosphide and related di- and trichalcogenides (Times Cited 2) S. Pelties, D. Herrmann, B. de Bruin,
F. Hartl, R. Wolf, Chem. Commun. 2014, 50, 7014-7016.

This paper exemplifies our research on new transition metal radicals. We report the synthesis of new
mononuclear cyclopentadienylnickel(I) complexes and their application to the selective transformation of
white phosphorus and sulfur, selenium and tellurium.

5. Synthesis of Anionic Iron Polyphosphides by Reaction of White Phosphorus with ,Cp*Fe~*"" (Times Cited
13) E.-M. Schnéckelborg, J. J. Weigand, R. Wolf, Angew. Chem. Int. Ed. 2011, 50, 6657-6660.
Unprecedented anionic iron phosphides have been obtained at low temperature using the activation of
white phosphorus with an anionic iron(0) complex.

2. Research monographs



3. Granted patents

4. Invited presentations to internationally established conferences / international advanced schools.

5. International Prizes/ Awards/ Academy memberships.

2009 -2014  The Young Academy at the Berlin-Brandenburg Academy of Sciences and the German
Academy of Natural Sciences Leopoldina



