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Sensitized photochemistry evolved over the last 20 years info an enabling technology for the synthesis
of complex organic molecules due to new mechanistic concepts and advances in light sources.! The use of
visible light and dual catalytic systems allow now challenging transformations with good selectivity under mild
reaction conditions.2 Although light is an ideal reagent for chemistry (cheap, safe, can be used in large excess)
it comes with certain limitations:

1. Compared to chemical bond energies, the energy of a visible light photon is small and photocatalytic
activation of stronger bonds therefore requires special strategies.3

2. Photoinduced electron transfer leads to radical ions or combined with proton transfer to radicals, but the
majority of chemical reactions proceeds via ionic intermediates. How can we generate reactive anions by
lighte4

3. Metal complexes and organic dyes are widely used as molecular photocatalysts in synthesis, but their stability
and reuse can be problematic. Organic semiconductors are a valid alternative, particular for applications at
larger scale.s

The lecture discusses approaches from our laboratory to overcome these and other current and future
challenges in chemical photocatalysis.

References:

1. L. Marzo, S. K. Pagire, O. Reiser, B. K&nig, Angew. Chem. Int. Ed. 2018, 57, 10034.

2. D. Petzold, M. Giedyk, A. Chatterjee, B. Konig, Eur. J. Org. Chem. 2019, 1193.

3. 1. Ghosh, T. Ghosh, J. I. Bardagi, B. Kénig, Science 2014, 346, 725. A. Chatterjee, B. Kénig, Angew. Chem. Int. Ed. 2019, 58, 14289. M.
Giedyk, R. Narobe, S. WeiB, D. Touraud, W. Kunz, B. Kénig, Nat. Catal. 2020, 3, 40. M. Schmalzbauer, M. Marcon, B. Kénig, Angew.
Chem. Int. Ed. 2021, 60, 6270 - 6292.

4. Q.-Y. Meng, T. E. Schirmer, A. L. Berger, K. Donabauer, B. Kénig, J. Am. Chem. Soc. 2019, 141, 11393 - 11397. S. Wang, B.-Y. Cheng,
M. Sren, B. Kénig, J. Am. Chem. Soc. 2020, 142, 7524-7531. M. Schmalzbauer, T. D. Svejstrup, F. Fricke P. Brandt, M. J. Johansson, G.
Begonzini, B. Kénig, Chem, 2020, 10, 2658-2672. K. Donabauer, B. Kénig, Acc. Chem. Res. 2021, 54, 242-252. S. Wang, B. Kénig, Angew.
Chem. Int. Ed. 2021, 60, 21624 -21634.

5. 1. Ghosh, J. Khamrai, A. Savateev, N. Shlapakov, M. Antonietti, B. Kénig, Science 2019, 365, 360. J. Khamrai, . Ghosh, A. Savateev,
M. Antonietti, B. Kénig, ACS Catalysis 2020, 10, 3526. J. Khamrai, S. Das, A. Savateev, Markus Antonietti, B. Kénig, Green Chem. 2021,
23,2017 - 2024.

,/\,\

G

. X A / = )

DF Deutsche — ‘
\‘\

Forschungsgemeinschaft 1626 ASEENELY CONTAOLLED
T Chemical CHEMICAL PHOTOCATALYSIS /

Photacatalysls o

Burkhard Kénig, born 1963 in Wiesbaden, received his doctorate in 1991 from the University
of Hamburg under the direction of Prof. de Meijere. He continued his scientific education as
a postdoctoral fellow with Prof. M. A. Bennett, Research School of Chemistry, Australian
National University, Canberra, and Prof. B. M. Trost, Stanford University. In 1996 he obtained his
habilitation at the University of Braunschweig. Since 1999 he is full professor of organic
chemistry at the University of Regensburg. He was a dean of the Faculty of Chemistry and
Pharmacy at the same university (2011-2015), Member of the executive board of the German
Chemical Society (2004-2007), Chairman of the Liebig Vereinigung (National organic division;
2008 - 2012). He is a member of the advisory boards of Chem. Eur. J. (since 2014), Eur. J. Org.
Chem (since 2014, Chair). and editor of the Science of Syntheses reference volume on
photocatalysis. He was recognized with several awards and distinctions e.g., ERC Advanced
Grant (2016), Highly cited researcher (2021, Clarivate), Chemistry Europe Fellow (2019),
Reinhard-Koselleck grant of the DFG (2017), UN-Decade Award on Sustainability (2011/2012),
Literature award of the Fonds of the German Chemical Industry (2007), Invitation fellowship
award of the Japan Society for the Promotion of Science (1996), award of the Dr. Otfto R6hm
Geddchnisstiftung (1995). He is an author of more than 550 papers and reviews, 60 book
reviews and science related articles (H-index 78 (Scopus), 86 (Google Scholar)). His current
research interests focus on the development of synthetic receptors for the recognition of
biological target structures and the application of visible light chemical photocatalysis for
organic synthesis.

LINK TO THE MEETING (TEAMS): https://teams.microsoft.com/l/meetup-
join/19%3ar0dbKmXvhnP_4kn8EB8R1jpLK 194FO2HQON4dYbjY81%40thread.tacv2/16711063143432co

ntext=%71%22Tid%22%30%227368%ee 1 -b42f-4€25-a5f4-
66d11290c092%22%2c%2201d%22%30%22de88d48e-1050-478d-8805-944752731ce3%22%/d

Universitit Regensburg

M AMU Invited Lecture Series in MODERN CATALYSIS 2 (ID-UB: 051/01/POB3/0003) @ wcat

APPLIED

& SUSTAINABLE

CATALYSIS

WIELKOPOLSKA CENTER

\ S
‘ Jedrzej Walkowiak (Laboratory of Applied and Sustainable Catalysis of the AMU Center for Advanced Technology) FOR ADVANCED TECHNOLOGY

e-mail: jedrzejiw@amu.edu.pl




