Organic Chemistry

University of Siegen
Department of Chemistry and Biology

—



Contents

Institute

Research Group Leaders

Prof. Dr. Heiko Ihmels
Dr. Thomas Paululat

PD Dr. Daria Berdnikova
Prof. Dr. Anna McConnell

Retired Professors

Prof. Dr. Harald Guinther
Prof. Dr. Adalbert Maercker
Prof. Dr. Michael Schmittel

Technical and Administrative Staff

Rochus Breuer
Dr. Emin Cinar
Jennifer Hermann
Sandra Munker
Sandra Uebach



Institute

Short History

The Division of Organic Chemistry in the Department of Chemistry was founded under the direction
of Prof. Dr. A. Maercker who held the first lectures in organic chemistry in 1974 and Prof. Dr. H.
Gunther (1977). Over more than 25 years, their distinguished research in the field of organic
(poly)lithium compounds and NMR spectroscopy established a prominent international reputation.
Renowned scientists like J. A. Berson, L. Brandsmaa, E. L. Eliel, D. Ginsburg, S. Masamune, A. |.
Scott, A. Streitwieser, J.- M. Lehn, R. R. Ernst and others already visited the Department in the
early days. In addition, the Division of Organic Chemistry played a key role in awarding Prof.
Vogel, University of Cologne, an honorary doctorate from the University of Siegen in 1997.

The first nationwide 400 MHz Bruker NMR spectrometer was installed in Siegen in 1979 and a
solid-state NMR laboratory started with funds from the Volkswagenstiftung in 1991. Organic
Chemistry contributed prominently to the Graduate School ,Reactivity and Molecular Order*, the
first established in the Siegen science departments.

After the retirement of Prof. Maercker and Prof. Glnther, the chairs of organic chemistry were
taken over by Prof. Dr. M. Schmittel (1999) and Prof. Dr. H. Inmels (2003) and more recently, Prof.
Dr. A. McConnell (2023) following the retirement of Prof. Schmittel.

In addition, research group leaders joined the Institute of Organic Chemistry: Dr. T. Paululat
(2004), Dr. G. Noll (2008-2020), Dr. Daria Berdnikova (2017).

Nowadays, the Institute of Organic Chemistry at the University of Siegen has established an
international reputation and visibility in the field of physical organic and bioorganic chemistry.
Because of its research accomplishments in topical areas, such as (supra)molecular machinery,
supramolecular assembly, bioorganic chemistry, photochemistry, and natural product chemistry,
the institute has moved into the center of various interdisciplinary activities at the University of
Siegen, such as the Research Center of Micro- and Nanochemistry and (Bio-) Technology (Cu), the
DFG research group FOR 516 “Lab-on-Microchip” and the Siegener Graduate School
“‘Development of Integral Heterosensor Architectures for the n-Dimensional (Bio)chemical
Analysis”.

Instrumentation

The Institute of Organic Chemistry at the University of Siegen is well equipped for competitive
research and attractive teaching with ample instrumentation for NMR spectroscopy, mass spectro-
metry, absorption, emission and IR spectroscopy, cyclic voltammetry, kinetics, and gas and liquid
chromatography. Major research facilities include high resolution NMR spectrometers (Varian NMR
System 600 MHz; Jeol ECZ 500 MHz), mass spectrometry (Hewlett Packard/Agilent 5988A
GC/MS system, ESI mass spectrometer: LCQ Deca ThermoQuest), elemental analysis (Euro
Vector Euro Analyzer), Fourier FT-IR Varian Scimitar 1000 (for surfaces), absorption and emission
spectrometers (Varian Cary 100 Bio, Varian Cary Eclipse, Applied Photophysics Chirascan CD/LD
spectrometer), laboratory for bioorganic experiments (lyophilizator: Christ ALPHA 1-2 LD/RVC 2-
25; gel electrophoresis and gel documentation: IntasGel Jet Imager 2000), electroanalysis
(PARSTAT 2273), Biologics stopped-flow kinetics, vapor pressure osmometry (Knauer K 7000),
and ample equipment for separations (HPLC, GC, MPLC, countercurrent chromatography, etc.).
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Heiko lhmels

b. 1966; Diploma in Chemistry (1992, Univ. Géttingen), Dr. rer. nat. (1995, Univ. Géttingen, Prof. A.
de Meijere/ Dr. J. Belzner), postdoctoral fellow at the University of British Columbia, Vancouver
(1995-1996, with Prof. J. R. Scheffer), Habilitation (2002, Univ. Wirzburg, Mentor: Prof. W Adam),
lecturer (PD) (2002—-2003, Univ. Wirzburg), Full Professor at University of Siegen (since 2003).
Awards: PhD fellowship from Friedrich-Ebert-Stiftung (1993-1995); postdoctoral fellowship from
Deutsche Forschungsgemeinschaft (1995-1996); Liebig fellowship (1997-1999), DFG fellowship
(1999-2001).

Professional Activities: Spokesperson of the Research Center of Micro- and Nanochemistry and —
Engineering, University of Siegen (since 2017); advisor/liaison officer (Vertrauensdozent) of the
Friedrich-Ebert-Stiftung (since 2013); board member of the GDCh-Section "Photochemistry”
(2014-2018; 2018-2022); chair of the DECHEMA-Fachgruppe "Kinetics and Reaction
mechanisms (2023—-2026); guest editor in Beilstein J. Org. Chem., ARKIVOC, J. Phys. Org. Chem.

E-mail: ihmels@chemie.uni-siegen.de
ORCID-ID: 0000-0003-0969-0426

Fields of research: Association of organic ligands to nucleic acids; photoswitchable ligand-DNA
interactions; molecular solar thermal energy storage; photoreactions in constrained media.
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Publications

2025

Photoinduced Electron Transfer (PET) as Key to Accelerate the Cycloreversion Reaction of
Arylquadricyclanes

J. F. M. Hebborn, H. Inmels, M. Locker, T. Paululat, R. Schulte, Chem. Eur. J. 2025, €02413.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202502413.

Toyaburgine, a Synthetic N-Biphenyl-dihydroisoquinoline Inspired by Related N,C-Coupled
Naphthylisoquinoline Alkaloids, with High in Vivo Efficacy in Preclinical Pancreatic Cancer
Models

S. Awale, J. Maneenet, N. D. Phan, H. H. Nguyen, T. Fuijii, H. Inmels, D. Soost, N. Tajuddeen, D.
Feineis, G. Bringmann, ACS Chem. Biol. 2025, 20, 917-929.
https://doi.org/10.1021/acschembio.4c00870.

Gilding the Lily: Studies on the Effects of Successive Loading of Light Energy-Storing
Molecules with Norbornadiene Units

R. Schulte, D. Schade, T. Paululat, H. Ihmels, Eur. J. Org. Chem. 2025, 28, e202401090.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/ejoc.202401090.

Triplet-Sensitized Switching of High-Energy-Density Norbornadienes for Molecular Solar
Thermal Energy Storage with Visible Light

T. J. B. Zahringer, N. Perez Lopez, R. Schulte, M. Schmitz, H. Ihmels, C. Kerzig, Angew. Chem.
Int. Ed. 2025, 64, €202414733.

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.202414733.

2024

The N-Biphenyldihydroisoquinolinium Scaffold as a Novel Motif for Selective Fluorimetric
Detection of Quadruplex DNA

D. Soost, G. Bringmann, H. Inmels, Org. Chem. Front. 2024, 11, 5754-5761.
http://dx.doi.org/10.1039/D4Q001193G.

Spectroscopic Investigation of the Quadruplex DNA-Binding Properties of 9-Aryl-
Substituted Isoquinolinium Derivatives

P. Grol}, S. I. Druzhinin, H. Schénherr, H. Ihmels, ChemPhotoChem 2024, 8, €202400241.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.202400241.

Extension of the m-System of Monoaryl-Substituted Norbornadienes with Acetylene
Bridges: Influence on the Photochemical Conversion and Storage of Light Energy

R. Schulte, D. Schade, T. Paululat, T. J. B. Zahringer, C. Kerzig, H. Inmels, Beilstein J. Org. Chem.
2024, 20, 3061-3068.

https://doi.org/10.3762/bjoc.20.254.

Photoinduced [2+2] and [4+4] Cycloaddition and Cycloreversion Reactions for the
Development of Photocontrollable DNA Binders

C. Dohmen, H. Ihmels, ChemPhotoChem 2024, 8, e202300318.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.202300318.

Photocontrolled Binding of Styrylnaphthyridine Ligands to Abasic Site-Containing DNA by
Reversible [2+2] Cycloaddition and Cycloreversion

J. Schlosser, H. Inmels, Chem. Eur. J. 2024, 30, e202400423.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202400423.
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Reversible Restrain and Release of the Dynamic Valence Isomerization in a Shape-Shifting
Bullvalene by Complex Formation

C. Dohmen, T. Paululat, H. Ihmels, Chem. Eur. J. 2024, 30, e202304311.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202304311.

6-Aryl-Substituted Harmanium Derivatives as Light-up Probes for Fluorimetric DNA
Detection and Staining of Eukaryotic Cells

P. Gro3, R. S. Hoffmann, M. Miller, H. Schénherr, H. lhmels, ChemistryEurope 2024, 2,
€202300045.

https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/ceur.202300045.

Photoinduced in Situ Generation of DNA-Targeting Ligands: DNA-Binding and DNA-
Photodamaging Properties of Benzo[c]quinolizinium lons

J. Schlosser, O. Fedorova, Y. Fedorov, H. Inmels, Beilstein J. Org. Chem. 2024, 20, 101-117.
https://doi.org/10.3762/bjoc.20.11.

Fluorimetric Cell Analysis with 9-Aryl-Substituted Berberine Derivatives as DNA-Targeting
Fluorescent Probes

P. Gro3, R. S. Hoffmann, M. Mduller, H. Schonherr, H. lhmels, ChemBioChem 2024, 25,
€202300761.

https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cbic.202300761.

2023

Switching between DNA Binding Modes with a Photo- and Redox-Active DNA-Targeting
Ligand

C. Dohmen, H. Ihmels, Org. Biomol. Chem. 2023, 21, 1958-1966.
http://dx.doi.org/10.1039/D30B00013C.

Switching between DNA Binding Modes with a Photo- and Redox-Active DNA-Targeting
Ligand, Part lI: The Influence of the Substitution Pattern

C. Dohmen, H. Ihmels, Org. Biomol. Chem. 2023, 21, 5799-5808.
http://dx.doi.org/10.1039/D30B00879G.

Photoinduced Reactions of Styrylpyridine Derivatives for the in Situ Formation of Selective
Ligands for Apyrimidinic DNA

J. Schlosser, N. Stotzel, Y. Fedorov, H. Inmels, ChemPhotoChem 2023, 7, e202300159.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.202300159.

Bis- and Tris-Norbornadienes with High Energy Densities for Efficient Molecular Solar
Thermal Energy Storage

R. Schulte, S. Afflerbach, T. Paululat, H. Ihmels, Angew. Chem. Int. Ed. 2023, 62, €202309544.
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.202309544.

Selective Fluorimetric Detection of Pyrimidine Nucleotides in Neutral Aqueous Solution with
a Styrylpyridine-Based Cyclophane

J. Schlosser, J. F. M. Hebborn, D. V. Berdnikova, H. Inmels, Chemistry 2023, 5, 1220-1232.
https://www.mdpi.com/2624-8549/5/2/82.

Iboga-Type Alkaloids from the Leaves of Tabernaemontana Penduliflora (Apocynaceae)

A. B. Nama, T. Paululat, G. R. Ebede, P. H. D. Betote, D. E. Pegnyemb, J. N. Mbing, J. T. Ndongo,
H. Ihmels, H. Laatsch, Phytochem. Lett. 2023, 54, 63-69.
https://www.sciencedirect.com/science/article/pii/S1874390023000204.
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Ligands for Abasic Site-Containing DNA and Their Use as Fluorescent Probes
S. Julika, I. Heiko, Current Organic Synthesis 2023, 20, 96-113.
http://www.eurekaselect.com/article/120917.

Monoaryl-Substituted Norbornadiene Photoswitches as Molecular Solar Thermal Energy
Storage Compounds: Synthesis and Investigation

R. Schulte, S. Afflerbach, H. lhmels, Eur. J. Org. Chem. 2023, 26, €202201398.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/ejoc.202201398.

Pushing Photochemistry into Water: Acceleration of the Di-ir-Methane Rearrangement and
the Paterné-Biichi Reaction “on-Water”

R. Schulte, M. Locker, H. Inmels, M. Heide, C. Engelhard, Chem. Eur. J. 2023, 29, €202203203.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202203203.

2022

9-Nitrobenzo[b]quinolizinium as a Fluorogenic Probe for the Detection of Nitroreductase in
Vitro and in Escherichia Coli

P. J. Wickhorst, H. Ihmels, M. M. Lammert-Baumgartner, M. Miller, H. Schénherr, New J. Chem.
2022, 46, 39-43.

http://dx.doi.org/10.1039/D1NJ05230F.

Towards an Understanding of the Biological Activity of Naphthylisoquinoline Alkaloids:
DNA-Binding Properties of Dioncophyllines A, B, and C

D. Soost, G. Bringmann, H. Inmels, New J. Chem. 2022, 46, 20292-20298.
http://dx.doi.org/10.1039/D2NJ04081F.

The Journey to Fluorescent Bullvalenes: Pitfalls and Prospects
C. Dohmen, H. Inmels, T. Paululat, Eur. J. Org. Chem. 2022, 2022, €202201172.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/ejoc.202201172.

The Stereoselective Total Synthesis of Axially Chiral Naphthylisoquinoline Alkaloids
N. Tajuddeen, D. Feineis, H. Inmels, G. Bringmann, Acc. Chem. Res. 2022, 55, 2370-2383.
https://doi.org/10.1021/acs.accounts.2c00432.

Borylated Norbornadiene Derivatives: Synthesis and Application in Pd-Catalyzed Suzuki-—
Miyaura Coupling Reactions

R. Schulte, H. Ihmels, Beilstein J. Org. Chem. 2022, 18, 368-373.
https://doi.org/10.3762/bjoc.18.41.

Synthesis of Fluorescent, DNA-Binding Benzo[b]indolonaphthyridinium Derivatives by a
Misguided Westphal Condensation

P. Grol3, H. Ihmels, J. Org. Chem. 2022, 87, 4010-4017.

https://doi.org/10.1021/acs.joc.1c02755.

2021

Synthesis, DNA-Binding and Antiproliferative Properties of Diarylquinolizinium Derivatives
R. Bortolozzi, H. Ihmels, R. Schulte, C. Stremmel, G. Viola, Org. Biomol. Chem. 2021, 19, 878-
890.

http://dx.doi.org/10.1039/D0OB02298E.
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A Dimethylaminophenyl-Substituted Naphtho[1,2-b]Quinolizinium as a Multicolor NIR Probe
for the Fluorimetric Detection of Intracellular Nucleic Acids and Proteins

P. J. Wickhorst, S. I. Druzhinin, H. Ihmels, M. Mdller, M. Sutera Sardo, H. Schoénherr, G. Viola,
ChemPhotoChem 2021, 5, 1079-1088.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.202100148.

Studies on the Interactions of 3,11-Difluoro-6,8,13-trimethyl-8 H-quino[4,3,2-kl]Acridinium
and Insulin with the Quadruplex-Forming Oligonucleotide Sequence a2 from the Insulin-
Linked Polymorphic Region

P. J. Wickhorst, H. Ihmels, T. Paululat, Molecules 2021, 26, 6595.
https://www.mdpi.com/1420-3049/26/21/6595.

DNA-Triggered Enhancement of Singlet Oxygen Production by Pyridinium
Alkynylanthracenes

W. Fudickar, M. Bauch, H. Ihmels, T. Linker, Chem. Eur. J. 2021, 27, 13591-13604.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202101918.

Selective, pH-Dependent Colorimetric and Fluorimetric Detection of Quadruplex DNA with
4-Dimethylamino(phenyl)-Substituted Berberine Derivatives

P. J. Wickhorst, H. Inmels, Chem. Eur. J. 2021, 27, 8580-8589.
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.202100297.

Berberrubine Phosphate: A Selective Fluorescent Probe for Quadruplex DNA
P. J. Wickhorst, H. Ihmels, Molecules 2021, 26, 2566.
https://www.mdpi.com/1420-3049/26/9/2566.

Fluorimetric Detection of Zn?*, Mg?*, and Fe?* with 3-Hydroxy-4-pyridylisoquinoline as
Fluorescent Probe

G. E. Gomez Pinheiro, H. Ihmels, J. Fluoresc. 2021, 31, 269-277.
https://doi.org/10.1007/s10895-020-02666-0.

2020

Synthesis and Investigation of Quadruplex-DNA-Binding, 9-O-Substituted Berberine
Derivatives

J. Becher, D. V. Berdnikova, H. Ihmels, C. Stremmel, Beilstein J. Org. Chem. 2020, 16, 2795-2806.
https://doi.org/10.3762/bjoc.16.230.

Photoinduced Release of DNA-Binding Ligands from the [4+4] Dimers of
Benzo[b]quinolizinium and Anthracene Derivatives

D. V. Berdnikova, J. Heider, H. Inmels, N. Sewald, P. M. Pithan, ChemPhotoChem 2020, 4, 520-
525.

https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.202000015.

Cation-Induced Ring-Opening and Oxidation Reaction of Photoreluctant Spirooxazine—
Quinolizinium Conjugates

P. M. Pithan, S. Steup, H. Ihmels, Beilstein J. Org. Chem. 2020, 16, 904-916.
https://doi.org/10.3762/bjoc.16.82.

Studies on the Photocyclization Reaction of 8-Styryl-Substituted Coralyne Derivatives
P. M. Pithan, H. Ihmels, J. Heterocycl. Chem. 2020, 57, 1435-1441.
https://onlinelibrary.wiley.com/doi/abs/10.1002/jhet.3858.
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Visible-Light-Induced Di-r-Methane Rearrangement of Dibenzobarrelene Derivatives

J. Schlosser, R. Cibulka, P. GroR3, H. Inmels, C. J. Mohrschladt, ChemPhotoChem 2020, 4, 132-
137.

https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cptc.201900221.

Reversible Photoswitching of the DNA-Binding Properties of Styrylquinolizinium
Derivatives through Photochromic [2 + 2] Cycloaddition and Cycloreversion

S. Kolsch, H. Ilhmels, J. Mattay, N. Sewald, B. O. Patrick, Beilstein J. Org. Chem. 2020, 16, 111-
124.

https://doi.org/10.3762/bjoc.16.13.

Photocontrolled DNA Minor Groove Interactions of Imidazole/Pyrrole Polyamides

S. Miller, J. Paulus, J. Mattay, H. Ihmels, V. |. Dodero, N. Sewald, Beilstein J. Org. Chem. 2020,
16, 60-70.

https://doi.org/10.3762/bjoc.16.8.
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Funding

DFG IH 24/15-1: Photoinduced in situ generation of DNA-targeting ligands: Novel approaches
towards cytotoxic DNA-binding and DNA-damaging agents

DFG IH 24/17-1: Entwicklung von Naturstoffderivaten flr die fluorimetrische DNA-Detektion in
Zellen

DFG IH 24/19-1: Tiefenaufgeldste Analysen der Wasserpenetration wahrend der dynamischen
Benetzung in Gradienten von solvatochromen Farbstoffen in Polymerbirsten durch zeitaufgelésten
Fluoreszenz

DFG IH 24/20-1: Entwicklung und Untersuchung neuartiger Norbornadien- und Anthracenderivate
fur die effiziente photochemische Umwandlung und Speicherung von (Sonnen-)Licht

AvH: Postdoc fellowship for Dr. Joseph Thierry Ndongo

AvH: Postdoc fellowship for Dr. Nasir Tajudeen

Graduations

Peter Jonas Wickhorst (2022)
Synthesis and Investigation of Berberine-Type Derivatives as Fluorescent Probes and Ligands for
Biologically Relevant Targets

Phil Pithan (2022)
Synthesis and Investigation of Heteroaromatic Compounds as Optical Probes for Solvent Polarity,
Metal Cations, and Nucleic Acids

Julika Schlosser (2024)
Synthesis and Investigation of Styryl-N-Heterocycles as Selective Host Molecules for Nucleotides
and as Photoactive Ligands for Regularly Paired and Abasic Site-Containing DNA

Christoph Dohmen (2024)
Synthesis and Investigation of Photochemically and Thermally Induced Shape-Shifting Molecules
for Development of Selective DNA- or Metal Cation-Targeting Compounds

Philipp Grof3 (2024)
Exploration of Natural Products as Fluorescent Probes for the Fluorimetric Cell Analysis

Robin Schulte (2025)

Synthesis and Investigation of Monoaryl-Substituted Norbornadienes for the Photochemical
Conversion and Storage of Light Energy
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Thomas Paululat

b.1967, Diploma in Chemistry (1994, Univ. Géttingen), Dr. rer. nat. (1997, Univ. Gottingen, A.
Zeeck), Postdoctoral fellow (1997-98, Hans-Knéll-Institute of Natural Products Research, Jena, R.
Thiericke), Head of NMR (1999-2003, bioLeads GmbH), Head of Analytics (2003-04, Biofrontera

Discovery), Head of NMR facilities and Research Associate (2004-now, Siegen)

E-mail: paululat@chemie.uni-siegen.de
ORCID-ID: 0000-0002-0928-9715

Fields of research: Natural product chemistry, structure elucidation, biosynthesis, derivatization

and synthesis of small natural quinones, NMR spectroscopy.

Structure elucidation of secondary metabolites:
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