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While rooted in the field of Pharmaceutical/Medicinal Chemistry, our work can be described best as Molecular and Computational Biophysics. We use, modify and combine computational tools with wet lab binding studies for
medicinal chemistry applications. Here we identify and improve ligands and inhibitors of potential therapeutically relevant drug targets.[1-3] For selected model systems, we dissect binding events into details to not only
understand binding affinity, but also binding kinetics and thermodynamics — always closely linked to molecular interactions.[4-7] This basic research helps to improve our understanding of molecular recognition and allows us
to develop better computational models. While most current drugs target proteins, our current work focuses on the exploration of RNA as a druggable target.[8] This approach will open up novel treatment opportunities
beyond the state of the art.
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ORGANIC SYNTHESIS OF SMALL MOLECULES

Target: PreQ, Riboswitch

NH
H. g~NHBoc o—"

Understanding ofy
impact of on = T

affinity, selectivity BB |

The cysteine protease cathepsin S (CatS) regulates antigen presentation

in antigen presenting cells (APC), promoting M2-type macrophage and dendritic and binding kinetics v o Br NHz
(7ot i i i 4,5 i 1.HoN" > NHBoc o—TH
cell polarization. CatS is overexpressed in many solid cancers.*> Overall, it favors an oreet: SAM VI Riboswitch o H
immuno-suppressive and tumor-promoting microenvironment.4® L O ROSIIRe 0 # Boe deprot.
NH,
AL AN NH < >>;(O O~/ Nz i Q
"N o {<N | N/) > N HoN- NH2 1 HO)J\/\NHBO; N>\\/\NH2
5*§ ’ >Tuned reactive w . {O ﬁ { J — R/OfH
- 3 P Warhead O %° X -
nhibitor - - —l 5 0 2 )
~ (0] J\/\/NHBOC ] N>\\/\/
- N—H m u , j)J\/\/H B ‘Buo)Wo 1.HO - \/\N>\\/\H BH,-THF \/\N/\/\H
I I I N NHBoc oc deprot. e =
O . Peptidomimetic 3 '§ " =, N _ Dep’j:B 2.Bocdeprot. g 4 R -
all P2 recognition unity (_5. OH OH
H— ~— a) (o
@) W — - A NHBoo 5 Target: HCV IRES subdomain lla
m HoN _~_N o | 1. N
PrObe v - 2. Deprot. o
L : - (h OH OH
\_ inker moiety ) o —" e e
+ I_L U m 100%
* } Tag m 8 In Progress:
N— 0 N
\ ‘
Target: SAM | Riboswitch &)L g , " )OL
47% o. two steps N/\/\N .
* SAR Analysis of Virtual H | )%

Research on protease inhibitors for therapeutic Moleculartools

applications can be derived into chemical Screening Hits

. . : e Covalent ligands 0 N |
probes for cancer and inflammation biology : : (i | il
_ _ : Diagnosis Therapy
studies. Later, these can foster novel diagnostic — 35% a4 N
. L ] ) y N N - N=( ~
and therapeutic applications, ultimately, in a T /NJ<OJ< N,
theranostic approaCh' Theranostics Reagents and conditons: (i) Acrolein, DABCO, dioxane, 95 °C; (ii) silver
nitrate, NaOH, EtOH/H20, 85° C; (iii) Na/Hg, NaOH/H20, room
EU.'?.DPEI_ISCFEEI_I temperature (rt); (iv) EDC HCl, HOBt, dimethylamine hydrochloride, N-

Methyl morpholine, dichloromethane, rt; (v) sodium nitrate, trifluoro
acetic acid, dichloroacetic acid, 0 °C-rt; (vi) N-(3-aminopropyl)-N-

FORSTER RESONANCE ENERGY TRANSFER (FRET) R, then cyanosen Bromide/EXOR. 5 W) LA, THE 60°C.

o KA Funded by
'-:,-@'?FOMQTOOIS the European Union

5\lf\theSfS

When a donor (Cy3) is excited and an
acceptor (Cy5) is in close proximity, a non-

radiative energy transfer occurs, leading
to an increased emission of the acceptor.
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