Bioorganic & Medicinal Chemistry 20 (2012) 5305-5315

ol bioorganic & Medicinal

Contents lists available at SciVerse ScienceDirect

Bioorganic & Medicinal Chemistry

journal homepage: www.elsevier.com/locate/bmc

Bioorganic & Medicinal Chemistry Volume 20, Issue 18, 2012

Symposium-in-Print
Chemoinformatics in Drug Discovery

Edited by:
Jiirgen Bajorath

Dept. of Life Science Informatics, B-IT, Rheinische Friedrich-Wilhelms-Universitdt, Dahlmannstr. 2, D-53113 Bonn, Germany

Contents

SPECIAL ISSUE ARTICLES
Preface: Chemoinformatics: Recent advances at the interfaces between computer and chemical information sciences,

chemistry, and drug discovery
Jiirgen Bajorath*

p 5316

Chemoinformatics: A view of the field and current trends in method development pp 5317-5323

Martin Vogt, Jiirgen Bajorath*

0
o0
%

o
o

8%‘300 [o)
)

Compound classification approaches are illustrated including (from the left to the right) data set partitioning, an activity-sensitive chemical reference space, and a separating
hyperplane in chemical space constructed by a support vector machine algorithm.

Early phase drug discovery: Cheminformatics and computational techniques in identifying lead series pp 5324-5342

Bryan C. Duffy, Lei Zhu, Héléne Decornez, Douglas B. Kitchen*

Library Hit Hit Hit
Assembly Finding Validation Selection
\




5306 Contents / Bioorg. Med. Chem. 20 (2012) 5305-5315

Softening the Rule of Five—where to draw the line?
Joachim Petit, Nathalie Meurice, Christine Kaiser, Gerald Maggiora

*

L_JMW 0.5

0.0 A
0 450 500550  Puw

pp 5343-5351

®+

Development of in silico filters to predict activation of the pregnane X receptor (PXR) by structurally
diverse drug-like molecules

Hans Matter®, Lennart T. Anger, Clemens Giegerich, Stefan Giissregen, Gerhard Hessler, Karl-Heinz Baringhaus

External set
Error: 14 %

high | low

pp 5352-5365

@+

Combining multiple classifications of chemical structures using consensus clustering
Chia-Wei Chu, John D. Holliday, Peter Willett*

pp 5366-5371

Cluster analysis of the DrugBank chemical space using molecular quantum numbers
Mahendra Awale, Jean-Louis Reymond*

HAC ! Rings

‘DrugBank (6404 drugs)

pp 5372-5378

®+




Contents / Bioorg. Med. Chem. 20 (2012) 5305-5315 5307

Hole filling and library optimization: Application to commercially available fragment libraries pp 5379-5387
Yuling An, Woody Sherman, Steven L. Dixon*

®+

Fingerprint-based in silico models for the prediction of P-glycoprotein substrates and inhibitors pp 5388-5395
Vasanthanathan Poongavanam, Norbert Haider, Gerhard F. Ecker*

> Inhibitor
-

Machine Learning Models. ;\‘*
<2 Non-inhibitor

\

@+

Using self-organizing maps to accelerate similarity search pp 5396-5409
Fanny Bonachera, Gilles Marcou, Natalia Kireeva, Alexandre Varnek, Dragos Horvath*

Trained on SmallRef or Extended

Gl - vary parameters (size, neighbourhood function, training iterations)

Map DB + QS on all generated maps

VETIGEIELEEERGTY = Use QS as query to pick near neighbors amongst DB compounds, at
generated maps varying neuron radius p.

Calculate Q for all these maps, and the associated optimal p values

Choice according to Q

= Map any database on the chosen maps (here, ExtDB + ExtQ)
= Use maps to speed up the pairwise comparison of queries and
candidates, by excluding pairs located beyond the optimal p

New description of protein-ligand interactions using a spherical self-organizing map pp 5410-5415

Kiyoshi Hasegawa, Kimito Funatsu 2 Model visualzation b) Gompound 1D: 21

Front view

Back view

In this study, we perform a QSAR study of caspase-3 inhibitors based on the SSOM technique. The MEP values on the ligand SSOM sphere were used as chemical descriptors. The
correlation of the chemical descriptors and the inhibitory activities was investigated by the SVR method. The important MEP descriptors were derived from the final SVR model.
Based on the X-ray crystal structure of the protein, the descriptors matched the structural requirements of caspase-3 inhibitors.
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We report the Structure multiple Activity Similarity (SmAS) maps and the Structure multiple Activity Landscape Index (SmALI) as general approaches to -+
explore and quantify the most informative regions of multi-target activity landscapes.
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R, isomer of 5-OMe-UDP(a-B), is the most potent P2Ys-R agonist currently known. It is chemically and ezymatically stable under conditions mimicking gastric -+
juice acidity, in the presence of NPP1,3 and in blood serum.
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By means of scaffold hopping strategy, imidazopyridine was used as a new bioisostere to replace the five-membered heterocyclic lead structures. This strategy led to the
identification of imidazopyridinylthioacetanilide NNRTIs with potency against HIV-1 replication in the low micromolar concentration range.

Structure-anti-leukemic activity relationship study of ortho-dihydroxycoumarins in U-937 cells: Key role of the pp 5537-5549
4-lactone ring in determining differentiation-inducing potency and selective pro-apoptotic action

Ramiro Vazquez*, Maria E. Riveiro, Ménica Vermeulen, Eliana Alonso, Carolina Mondillo, Graciela Facorro, Lidia Piehl,

Natalia Gémez, Albertina Moglioni, Natalia Ferndndez, Alberto Baldi, Carina Shayo, Carlos Davio*

We performed the first exahustive SAR study regarding the differentiating and pro-apoptotic activity of hydoxycoumarins in U-937 cells, considering
the 7,8-dihydroxy-4-methylcoumarin (DHMC) as lead compound
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Benzoxazolone derivatives were designed and synthesized as novel TSPO ligands. In view of initial SAR study, we selected compound 14 as lead
compound. Further optimization of pharmacokinetic properties of compounds led to discovery of compound 74 which exhibited anxiolytic effect in the
rat Vogel model.
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A series of N-{3-[3-(9-methyl-9H-carbazol-3-yl)-acryloyl]-
phenyl}-benzamide/amide derivatives have been synthesized
and investigated for their in vitro xanthine oxidase and
tyrosinase inhibitory activities.
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Shown are alternative activity landscape views for a set of adenosine A2 receptor ligands including a similarity-based compounds network
(left) and a three-dimensional activity landscape representation (right). An arrow indicates corresponding areas of relatively low SAR
information content. On the left, selected compound subsets are encircled. The color code reflects the potency distribution within the data set,
ranging from low (green) over intermediate (yellow) to high (red) compound potency. Cover illustration provided by ]. Bajorath.
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