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Growing interest in fragment-based drug discovery (FBDD)

The interest in FBDD from biotechnology, pharmaceutical companies and
academia is constantly growing. FBDD is applied to a wide range of drug targets
and has been used in the development of four marketed drugs: vemurafenib,
venetoclax, erdafitinib, pexidartinib [1, 2]
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Fluorine Fragments: benefits and usage
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High sensitivity to protein binding makes ligand-based fluorine NMR

screening a valuable tool for fragment screening [1]. Fluorine chemical shifts
are monitored to detect binding. The method could be broadly classified to:

® PrOF (protein-observed fluorine NMR) — protein observed technique

® N-FABS (n-fluorine atoms for biochemicalscreening) — substrate/cofactor P
observed technique VF*AEF*LPLFSKFGSRMHILK

a Fluorinated R1

® FAXS (fluorine chemical shift anisotropy and exchange for screening) — ligand
observed technique

Main benefits of the method:
® High sensitivity

® Easy setup of the methodology

Application in drug discovery:

c + Unlabelled R1
® BACE-1[2] :
® HSP90 [3 .
® Factor D[ []4] H BACE-1 binders .3 - 38 . 39 - 40 - 41 - 42 . 43 44
NZ **F (ppm)
® Trypsin [5] “ | i Fluorinated peptide ligand binding to SPSB2. °F NMR signal becomes
= broad in the presence of the receptor. Adopted from [6]
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Brominated fragment library : benefits and usage

E

Recent advances in X-ray crystallography have improved the throughput of X-
ray fragment based screening [1]. Electron density if bromine can be easily
located via anomalous scattering [2, 3]

Main benefits of the method:
® Three-dimensional perspective of the binding landscape

® Broad range of detected ligand affinities from sub-nanomolar to millimolar

Number of application in drug discovery has been reported HIV protease [2]

Interactions of brominated fragment in
the exosite of HIV protease
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Selection criteria

Fluorine Fragments (1480 compounds):

Molecular Weight < 300 Da

Lipophilicity — cLogP < 3

Polar Surface Area (A2) — PSA < 80
Number of freely rotatable bonds < 3
Number of hydrogen bonds acceptors < 3

Number of hydrogen bonds donors < 3

Bromine Fragments (629 compounds):

Molecular Weight < 380 Da (increased from the
commonly used 300 Da to account for the bromine atom)
Lipophilicity — cLogP < 3

Polar Surface Area (A2) — PSA < 80

Number of freely rotatable bonds < 3

Number of hydrogen bonds acceptors < 3

Number of hydrogen bonds donors < 3
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Property space of the selected fluorine compounds CHEMRAR
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Property space of the selected fluorine compounds
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Hydrogen bonding donors
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Examples of fluorine compounds
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Property space of the selected bromine compounds
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Property space of the selected bromine compounds

CHENMRAR
group of companies
Hydrogen bonding acceptors Hydrogen bonding donors
400
350 n 200 .
300 -
150 -
250 -
200 A
100 -
150 -
100 -
50 -
50 -
0 !-l I I I I O I I I

0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0



Examples of bromine compounds CHENMRAR
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@ CHEMRAR bnharogapum 3a BHUMaHuUe

NHCTPYKLUMA NO 3aKa3sy cCoeaMHEHUN 13 bubanotekn «XumPap»:

Haw cawuT:

HanpaBbTe CNNCOK MHTEPECYIOWUX coeanHEHNIN Ha email:

B cooTBETCTBMM C BallMM 3aNPOCOM MEHeAXKep BbIMOAHUT NOAOOPKY COEAUHEHUI N HAaNPaBUT MHGOPMaLUIO O
Hannuun. Mmeetcs BO3IMOMKHOCTb CAe1aTb MOUCK NO CTPYKType/bykBeHHOMY naeHTudukatopy (1D, CAS, MFCD), a
TaKXXe MMnopTmpoBaTtb Gpann B pasannyHbix popmaTax: SMILE, sdf, txt.
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