Key Organics

New BIONET Compounds for CNS Diseases
Chemistry | Innovation | Quality

Potent brain penetrant compounds with improved physical property profile
Steve Brough1, Andrew Lowerson1 and Nikolay T. Tzvetkov2
1.
2.

Key Organics

Key Organics Ltd, Highfield Road Industrial Estate, Camelford, Cornwall, PL32 9RA, UK
NTZ Lab Ltd., Krasno selo 198, 1618 Sofia, Bulgaria

Chemistry | Innovation | Quality

Introduction
molecules are enriched in heterocyclic scaffolds and specifically substituted phenyl moieties commonly found in
CNS drug candidates, and spans chemical space that minimally overlaps with existing commercial collections. In
addition, the compounds are easily accessible and offer the possibility of broad structural diversities in order to
further explore the chemical space within further biological screening on relevant CNS targets [4]. This poster
will summarize the design, synthesis, biological activity, and experimental ADME features of this potential next
generation compounds that are available for further screening and elaboration for CNS disease treatment.

A new collection of nine CNS active compounds, which have been recently licensed, is now available in the
BIONET collection. This screening collection with experimentally-determined bioactivity, lipophilicity (LogP/
D7.4), aqueous solubility, GIT and BBB permeability, chemical stability and toxicity will address the need of new,
robust, and multipotent small molecules for the treatment and diagnosis of CNS diseases, such as Parkinson´s
disease, Alzheimer´s disease, dementia and/or other neurodegenerative diseases [1–3]. NMR and LC-MS analysis
allowed the careful control of the compound quality. Importantly, the newly discovered and well-validated
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Selective MAO-B inhibitors
Dual MAO-A/B inhibitors
Multipotent MAO-B inhibitors
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Heavy atom count ≤ 21
MW ≤ 320
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• Aqueous solubility
• LogD7.4 ≤ 3.3
• Photochemical stability

Biophysical Analysis

PAMPA-GI permeability
PAMPA-BBB permeability
Toxicity & metabolic stability
Drug-drug interactions
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Single X-ray
NTZ´s X-ray/HYDE technology platform
Molecular modeling & in silico prediction
UV-Vis and fluorescent spectroscopy

(CYP inhibition ≤ 50% @10 µM)

Multipotency Screening

PhysChem & ADME

Improve Diversity

Other CNS targets

Optimized profile

Chemical space expansion

Best-In-Class MAO Inhibitors with
M(II) Binding Activity

Synthetic Approaches

GIT and BBB Permeability
• Highly BBB and GI permeable

• Subclass I: nM-potent MAO-B inhibitors/Fe(II) chelators
• Subclass II: nM-potent selective MAO-B inhibitors
• Subclass III: nM-potent dual MAO-A/B inhibitors

• Easily accessible analogues via Scale-Up and HTOS (high-throughput organic synthesis)
• At least three “hot points“ for further improvement and exploration of chemical space
• Scaffold is easily adaptable for other CNS target (in silico proof-of-concept done)
• Available as solid samples as well as stock solutions (1.0 and 10 mM)

Reversibility Studies

pIC50 vs. logD7.4

Visual ΔG Analysis (hMAO-B)

• Excellent lipophilic ligand efficiency (LLE ≥ 5)

• Reactivation of hMAO-B at IC80
• Reversible hMAO-B inhibition

•
•

HYDE analysis of desolvation effects and interactions for NTZ-1441 using
the two-step X-Ray/HYDE technology
HYDE coloring: green = good, red = bad for affinity

1. Step: X-Ray

2. Step:
SeeSAR Docking
HYDE Quantification

3. Step:
Template modification
Chemical space
expansion

SARs & SSRs
Structural differentiation:
• Part A (left) Indazole scaffold
• Part B (middle) CONH spacer
• Part C (right) Ph moiety

In Summary
A new BIONET CNS Compound collection is available for further development and screening on
relevant CNS targets. All compounds in the new collection have been analyzed by 1H NMR and LC/MS
for structure verification and purity. Additionally, all compounds are experimentally tested for their
ability to cross GIT and BBB, and furthermore, identified as promising drug and radioligand candidates,
including diagnostics for positron emission tomography (PET).

SARs and SSRs for:

MW ≤320, cLogP ≤ 3, number of HBA/HBD ≤ 3,
PSA ≤ 70, NRB ≤3, HA count ≤ 21

• MAO-B activity
• selectivity vs. MAO-A
• Solubility
• Lipophilicity
• Permeability

Multipotent compounds (MAO-B/Me(II) binding) or dual
reversible MAO-A/B inhibitors
Does not include substructures identified as toxic

X-Ray and photochemical analysis
PAMPA-GIT (at pH 2.0, 5.0, and 7.4) and
PAMPA:BBB permeability
Solubility and logD7.4

Optimized synthesis (in gram and multigram scale) suitable
for parallel synthesis and HTS screening
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