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Medicinal Chemistry Department

• Experienced Medicinal, Synthetic and Computational Chemists

• Pharma & CRO experience

• Proven track record from hit to lead to preclinical candidate selection

• Multidisciplinary Environment

• Tight cross-departmental integration allowing rapid decisions

• Fully integrated research facility

• Extensive experience in Multi Parameter Optimization

(potency, selectivity, ADME, in vivo PKPD)

• Project leading expertise in a collaborative environment
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– 70 % PhDs

– >80 Patents

– >170 Papers



Medicinal Chemistry Department

• Rational Drug Design based on

• SBDD (X-Ray and Protein-Ligand NMR)

• CADD and calculated properties…

• ADME and PK predictions

• Extensive synthetic and analytical capabilities and expertise

• Hands on experience with a variety of chemotypes

• Online resources

• Access to Journals, SciFinder, Cortellis

• Creative Design to Secure IP

• BioVia ELN and registration

• Starting from Hits or Me too approaches
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– Heterocyclic chemistry
– Steroids
– Nucleosides/nucleotides
– Prodrugs
– Peptidomimetics
– Macrocycles

– Antivirals and Anti-parasitic
– Oncology, CNS
– Epigenetic,
– iPPI…
– PROTAC

– Inhibitors, binders, modulators

Schrödinger Suite

BioVia Suite

PiplinePilot…

SpotFire

PyMol

Discovery studio

Metasite…



Synthetic Chemistry throughout the Drug Discovery Process
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• Optimization Team : Single point modification (50 mg scale)

• Parallel Synthesis : Library synthesis (5 to 20 mg scale)

• Scale up  & Resynthesis (up to 100 g scale)

From Hit Finding to Preclinical Nomination

Small Focused sets

Building blocks to support optimization chemistry

Enrichment of IRBM’s Library (design and/or synthesis)

Literature and competition references synthesis

Selected compounds for further investigation

Target Selection Hit Finding Preclinical 
developmentLead OptimizationHit to Lead



Chemistry Instrumentation and Support
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Purification / Compound Management
• Fraction Lynx HPLC (2 new to be installed) 
• Waters Prep-HPLC
• Waters Chiral-SFC
• Biotage Isolera (1 for each 3 chemists)
• Genevac
• Lyophilizator
• Biotage V-10 Evaporator
• Tecan (liquid & solid handling) New

Analysis 
• Bruker 400/500/2x600 MHz 

• 400/500/600 fully overhauled 
• Ligand and Protein observed
• Multi nuclei 1H, 13C, 19F and 31P

• Waters Acquity UPLC/ELSD-MS
• Waters Alliance HPLC
• Waters UPC2 to be installed
• Integrated QC platform
• Optical Rotation
• Melting point
• Karl-Fischer

Synthesis
• Fully equipped modern labs
• Microwave
• Hydrogenation room, Parr, 2nd H Cube New
• Photochemistry / Photoredox (SET)
• Syn Org Electrochemistry Cell New

Parallel chemistry
• Combi-blocks reactors 
• Radleys carousel / greenhouse

Scale-up facility 
• 10L and 20L glass reactors

• Full big pharma infrastructure (former MERCK site)
• Ongoing investment in technology



CADD throughout the Drug Discovery Process
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Target Selection Hit Finding Preclinical 
developmentLead OptimizationHit to Lead

• Virtual Screening
• Target druggability assessment
• Screening library subset selection
• Enrichment of the Hit set with

• In-house // synthesis
• Commercial analogues

◄ Structure Based Design
• X-Ray structure or homology model

Ligand Based Design ►
• QSAR models

• Pharmacophore & Shape based

• Clustering
• Enrichment of the Hits

• Scaffold hopping
• SAR by catalogue

• Homology models (if required)

• Docking
• Molecular property predictions 
• Troubleshoot issues

• e.g. QSAR models
• Comparative structure 
analysis

Support Med Chem Design Schrödinger Suite

BioVia Suite

PiplinePilot…

SpotFire

PyMol, Discov. Studio

Metasite



FBDD and Fragment Library

• Rebuilding Fragment library
• Currently, 650 validated fragment 100 mM in DMSO D6

- 25% contain fluorine atoms
- Solid stock available

• Aim 2000 fragments
• Primary aim : ‘Screenable’ by NMR (but not only)

• Fragment screening by NMR (600 MHz cryo-probe & SampleJet)
• Ligand Observed (Binding Event) : STD, Water LOSY, 1D T2/T1ρ
• Ligand Observed (Binding Affinity) : Diffusion experiments 1D DOSY
• Protein Observed (labelled prot.): 1H-15N HSQC

- Identification of binding site
- Determination of binding affinity
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4

1H-15N HSQC

Ligand + Protein
Protein

protein

ligand

binding 
site

Parameter MW XlogP3 TPSA 
(Å2) RotB HBD HBA

Average value 204 1.4 52.6 1.9 1.1 3.0

SAR by NMR



Case Study – NRF2-KEAP1 iPPI
From Target to Lead Optimization

• Project started with no tractable hits
• Multiple chemistry approaches
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Lead OptimizationHit to LeadHit ValidationHTSAssay Development

• Labelled protein prepared
• NMR studies to identify active site binding mode
• Best Hit identified

• 2 libraries (280k compounds) screened
IRBM library
Partner library

• Low hit rate (50 hits)

• Biochemical assay for HTS
• Cell-based assay
• Counter screening assays

• Model-guided SAR
• X-Ray structure obtained
• Peptide library work
• Small molecule chemistry

20 μM
Hit

1 μM
Lead

• Clear pharmacophore
• SAR evolution
• Further DMPK optimisation

1 μM
Lead

< 0.1 μM
Compound

Lead 
Found

• At the time, developed the most potent cell-based compounds known in the 
literature

• Proof of concept studies in animal models enabled

• From screening to optimized: fully characterized lead in just over 1 year

Free Radical Biology & Medicine (2021), 162, 243-254.
Bioorganic & Medicinal Chemistry (2020), 28(21), 115738
ACS Medicinal Chemistry Letters (2020), 11(5), 740-746



Case Study – SHP2 allosteric inhibitors
Fast Follower : Lead Optimization to PPC selection
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activation

SHP099-Tool Cpd
SHP2-wt IC50 = 71 nM

• FTO analysis : Initial focus on core
• Biochemical assay
• Cell-based assays

- pERC
- Proliferation

• Identification of Imidazopyrazine core
• Imidazopyrazine structure solved

- PDB : 8B5Y
• SPR assay enabled

• Amine moiety optimisation
- improve cellular activity
- hERG issue identified
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xenograft model (PO for 21 days)

• Discovery of I-0436650

- SHP2 wt IC50 (nM)  
- RT (SPR) (min) 
- KYSE520 p-ERK IC50 (nM)  
- KYSE520 Proliferation (nM)  
- Kinetic Solubility (mM)  
- calc LogD  
- hERG (mM)  
- CYPs 3A4/2D6/1A2 (mM)  
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>30 
>30 

• Core scaffold hopping
• Thiol fragment modification

- Optimise PK profile
- Eliminate hERG component
- Further optimise potency

• Further characterisation ongoing

Poster EORTC-NCI-AACR 2022 Barcelona (Spain)
ACS Medicinal Chemistry Letters (2023), ASAP

WO2021028362
WO2022167682
WO2022207924

• Fine tuning

pERK
IC

50 (nM)



Other Recent Achievements
Small Molecule Focused Internal Programs

• Viral infections: Chronic Hepatitis B - Capsid assembly modulators (CAMs)
• 5 Patents published (WO 2020016434, WO 2020016427, WO 2020030781, WO 2020234483, WO 2021160617)
• Best in class clinical candidate and back up molecules out licenced to Antios Therapeutics

• Viral infections: (ongoing)
• Fast identification of multiple novel lead series identified from a phenotypic screening
• Mode of action identified and structurally enabled
• Low nanomolar activities observed
• Selectivity between family members achieved
• Presently focusing on in vivo PoC
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NMR



NMR Instrumentation
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SampleJet
96 individual tubes

480 tubes in thermostatic 
racks 

IRBM

600 600
400

500

Bruker Avance 600 MHz
equipped with a 5 mm BBI probe/1.7 mm TXI probe | SampleJet

Bruker Avance III HD 600 MHz
equipped with a 5 mm TXI cryo-probe | SampleJet

Bruker Avance Neo 500 MHz
equipped with a 5 mm BBI probe | SampleCase

Bruker Avance Neo 400 MHz
equipped with a 5 mm BBFO probe | SampleCase



NMR in Structure-Based Drug Discovery
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SAR by NMR

Hit-to-Lead optimization

Protein-observed NMR
Isotopically-labeled (13C, 15N) protein required, MW < 40 kDa

Fragment screening

Hit validation 
(from other screenings)

Ligand-observed NMR
No isotopically-labeled protein required

Lead
optimization

Hit
identification/

validation
Hit to Lead

• Purity
• Solubility
• Stability
• Chemical shift assignment
• Structure elucidation or 

confirmation
• Conformational analysis

Ligands
• Solubility and stability
• Overall folding state
• Chemical shift assignment
• Secondary structure analysis
• 3D structure determination
• Backbone dynamics
• Conformational dynamics

Protein target

• Binding affinity determination
• Binding site identification
• Structure-activity relationship (SAR)

Protein-ligand interaction

NMR spectroscopy is extremely helpful for structure-based drug discovery as it provides many advantages over other methods, such as the ability to directly observe chemical
compounds and target biomolecules and to be used for ligand-based and protein-based approaches. NMR can also provide important information about the interactions in a protein-ligand
complex, such as structure, dynamics, and affinity, even when the interaction is too weak to be detected by other techniques.
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Library



IRBM’s Library

• 350,000 compounds

• Designed and curated by IRBM’s chemists
• No unwanted groups and focused on desirable calculated properties
• Med. Chem. Focused
• Diversified sources

• Full collection ready to be screened

• 100% DMSO solution stocks at -20°C under nitrogen
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IRBM’s Library

• Constantly evolving to adapt to needs
• Yearly improvement programs

Focused Sets (e.g. Clinical Oncology)
General Diversity and Properties Enhancement (e.g. 3D’ness)

• Pre HTS enrichment 
• Quality management: Sample QC before addition
• Fully automated handling
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2022 Enhancement campaign 

Focused subsets
– Natural products
– CNS
– Kinase Inhibitors
– RNA interacting
– Safe in man
– Clinical oncology
– Fragments New Set 

650 and growing

350K



Irbm.com


