
Emulating Nature’s Strategies for the 

Development of Efficient Catalytic Methods 

to Create Novel Pharmaceuticals and 

Diagnostics

3D-Non-Destructive Micro-
and Nano CT Imaging of Soft 
Tissue[2]

Photocatalytic Terpene Cyclizations

Electrochemical Hydrogen-
Deuterium Exchange

recombinant expression and application of 

Vanadium-dependent haloperoxidases in organic 

synthetic chemistry

Br

I
F

Selected Publications:
[1] a) Fabry, D. C.; Stodulski, M.; Hoerner, S.; Gulder, T. Metal-Free Synthesis of 3,3-Disubstituted Oxoindoles by Iodine(III)-Catalyzed Bromocarbocyclizations. Chemistry, 2012, 18, 10834-8; b) Stodulski, M.; Goetzinger, A.; Kohlhepp, S. V.; Gulder, T. Halocarbocyclization Versus Dihalogenation: Substituent Directed Iodine(III) Catalyzed
Halogenations. Chem. Comm., 2014, 50, 3435-8; c) Ulmer, A.; Stodulski, M.; Kohlhepp, S. V.; Patzelt, C.; Pothig, A.; Bettray, W.; Gulder, T. Iodine(III)-Catalyzed Rearrangements of Imides: A Versatile Route to Alpha,Alpha-Dialkylated Alpha-Hydroxy Carboxylamides. Chemistry, 2015, 21, 1444-8; d) Arnold, A. M.; Ulmer, A.; Gulder, T. Advances in
Iodine(III)-Mediated Halogenations: A Versatile Tool to Explore New Reactivities and Selectivities. Chemistry, 2016, 22, 8728-39; e) Kohlhepp, S. V.; Gulder, T. Hypervalent Iodine(III) Fluorinations of Alkenes and Diazo Compounds: New Opportunities in Fluorination Chemistry. Chem. Soc. Rev., 2016, 45, 6270-6288; f) Patzelt, C.; Pothig, A.;
Gulder, T. Iodine(III)-Catalyzed Cascade Reactions Enabling a Direct Access to Beta-Lactams and Alpha-Hydroxy-Beta-Amino Acids. Org. Lett., 2016, 18, 3466-9; g) Ulmer, A.; Brunner, C.; Arnold, A. M.; Pothig, A.; Gulder, T. A Fluorination/Aryl Migration/Cyclization Cascade for the Metal-Free Synthesis of Fluoro-Benzoxazepines. Chemistry,
2016, 22, 3660-4; h) Andries-Ulmer, A.; Brunner, C.; Rehbein, J.; Gulder, T. Fluorine as a Traceless Directing Group for the Regiodivergent Synthesis of Indoles and Tryptophans. J. Am. Chem. Soc., 2018, 140, 13034-13041; i) Brunner, C.; Andries-Ulmer, A.; Kiefl, G. M.; Gulder, T. Hypervalent Fluoroiodane-Triggered Synthesis of Fluoro-
Azabenzoxazepines and Azaindoles. Eur. J. Org. Chem., 2018, 2018, 2615-2621; j) Kiefl, G. M.; Gulder, T.Alpha-Functionalization of Ketones Via a Nitrogen Directed Oxidative Umpolung. J. Am. Chem. Soc., 2020.
[2] Busse, M.; Marciniszyn, J. P.; Ferstl, S.; Kimm, M. A.; Pfeiffer, F.; Gulder, T. 3d-Non-Destructive Imaging through Heavy-Metal Eosin Salt Contrast Agents. Chemistry, 2021, 27, 4561-4566.
[3] a) Seel, C. J.; Králík, A.; Hacker, M.; Frank, A.; König, B.; Gulder, T. Atom-Economic Electron Donors for Photobiocatalytic Halogenations. ChemCatChem, 2018, 10, 3960-3963; b) Seel, C. J.; Gulder, T. Biocatalysis Fueled by Light: On the Versatile Combination of Photocatalysis and Enzymes. ChemBioChem, 2019, 20, 1871-1897; c) Das,
A.; Weise, C.; Polack, M.; Urban, R. D.; Krafft, B.; Hasan, S.; Westphal, H.; Warias, R.; Schmidt, S.; Gulder, T.; Belder, D. On-the-Fly Mass Spectrometry in Digital Microfluidics Enabled by a Microspray Hole: Toward Multidimensional Reaction Monitoring in Automated Synthesis Platforms. J. Am. Chem. Soc., 2022, 144, 10353-10360.
[4] Arnold, A. M.; Pothig, A.; Drees, M.; Gulder, T. Nxs, Morpholine, and Hfip: The Ideal Combination for Biomimetic Haliranium-Induced Polyene Cyclizations. J. Am. Chem. Soc., 2018, 140, 4344-4353.

Visit our homepage for all the
latest news and information:

PROFESSORSHIP OF 

ORGANIC CHEMISTRY AND 

BIOMIMETIC CATALYSIS

RESEARCH GROUP

Biomimetic Polyene Cyclizations and 
Natural Product Synthesis[4]

Iodane mediated Halogenations[1] Biocatalysis[3]

head tail

tail  head

microstructured solutions of

fluorinated alcohols as

scaffolds and activators for

photocatalytic terpene cyclizations
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supramolecular assemblies consisting of fluorinated alcohols and 
xH2O are utilized as tools to develop electrosynthetic approaches 

for the selective HIE in aromatic compounds 

 in broad cooperation within RTG 2721 (1,2,3H)
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cyanobacterine

photosynthesis  inhibitor  
with algeacidal  and 
herbicidal  effects

N
H

Cl

Cl
O

OH

N

Cl

Cl

X

O

HO

*M

X = H: (-)-marinopyrrole  A
X = Br: (-)-marinopyrrole  B

in virto activity against  MRSA

O
NH

O

MeO

Br

Br

H

HN

HN
NH2

X = Cl: synoxazolidinone  A
X = H: synoxazolidinone  B

antimicrobial  activity against  
methicillin-resistant  

Staphylococcus aureus

X

activity against  several  tumor cell lines as well as some of the most resilient  bacterial  strains 
known to humanity,  including  methicillin-resistant  Staphylococcus  aureas  and vancomycin-

resistant strains of Enterococcus  faecium

biomimetic approach to enable challenging halo- and proton-

polyene cyclizations using fluorinated alcohol H-bonding network

to mimic active site of enzymes

development of novel 
halogenated staining 

reagents to enable 

3D volumetric

imaging of a biopsy
or even in vivo

environmentally benign
dihalogenations

rearrangements

bromocarbocyclizations

synthesis of 
natural products

& bioactives

cascade reactions
cycloadditions

activation of the
electrophilic species

umpolung of 
halides

our journey leads us from from catalytic bromination reactions to employing stable
fluoroiodanes for fluorinations and as a traceless leaving group and towards harnessing 

the unique features of fluorine via non-covalent interactions 
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H2O2

(Photo)biocatalysis

integrated microChem platform to

evolve enzymatic halogenations
 together with the Belder group

enzyme mimicking
peptide-metal complexes

current targets for natural product syntheses:
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