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considerable interest to drug discovery community and a
structural library of such compounds serves as data set for
insilico experiments to predict the target specific activity
before screening them in in-vitro experiments. This work
leverages open source scientific tools to create a database
of such compounds library in Structure Data Format with
3D coordinates which in turn may be used as an input file
for various applications.
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1. Introduction

Colossal expansion in the field of computational
biology and medicinal chemistry is providing thrust
to the drug discovery community by opening new
horizons. Improved algorithms for virtual screening
of small molecules in batch mode has emphasized on
the need for small molecule databases. To cater to
this requirement, authenticated source is essential to
mine structures of small molecules and N atural
Products Updates (NPU) [1] acts as one such
compendium that provides graphical abstracts of
current developments in natural product chemistry,
selected from dozens of key primary journals. NPU is
published by Royal Society of Chemistry (RSC) [2]
and its coverage includes isolation studies,
biosynthesis, and new natural products, known

contained in each monthly bulletin including structure
diagrams, trivial and taxonomic names, molecular
formulae and physical and biological properties. This
is an ideal source to mine for natural compounds with
or without specific biological activity from various
natural sources of interest. But in order to conduct
insilico experiments, it is important to convert these
structures which are in image format into Structure
Data Format [3]. Open source scientific tools of
greater use for creating such database of these
compounds and used in this effort.

2. Methodology

2.1 Structural data Collection

Electronic version of NPU journal was started in
1999 from Royal Society of Chemistry and each
molecule will be identified with a unique reference
number called NPU number. The current NPU issue
is 5 - 2011 and a total number of ~ 23,000 molecules
with structures were published till now. Graphical
extracts “Fig. 17, of these NPU molecules till issue
12-2008 were downloaded as Hyper Text Markup
Language files (HTML) [4] and saved to draw
structures.
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Fig 1. Natural Product Updates Graphical structure information.
2.2 Drawing of structures in 2D format

Since one of the objectives of this effort is to deploy
open source tools to create structural database, a
freeware “ChemSketch” “Fig. 27, from ACD
(Advanced Chemistry Development Inc.) [S] Was
used to draw structures. The saved Joint Photographic

Experts Group (JPEG) [6] files of the NPU molecules
were meticulously drawn in to 2D, indexed with
respective NPU number and converted in to a single
Structure Data file, the most convenient chemistry
structures holding file format for most of the insilico
applications, comprises of 18, 464 structures.
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Fig 2. ACD Chemsketch Structure drawing tool.

2.3 Conversion of 2D chemical structures
into 3D format
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format by using another freeware called Open Babel
[7], a chemical toolbox designed to speak the many

languages of chemical data for interconverting,

To understand small molecule interaction with macro
molecules such as enzymes, Receptors etc., one of the
important properties is stereochemistry of these
molecules. Considering this the library of these

18,464 molecules were converted in to 3D “Fig. 37, methodology

was

searching, modifying, and analyzing chemical files or
store data for insilico experiments.

The entire process flow of the library creation
described

in “Fig.4”
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Fig 3. 2D to 3D pictorial representation.
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3. Advantages

This NPU library is quite helpful in hastening the
throughput of screening prospective leads for drug targets
of interest by way of automation. This will also be of use
for building Structure Activity Relationship (SAR) studies.
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Fig 4. Flow diagram of Database creation.
4. Future Development

As RSC continuous to publish natural products information
in NPU Journal and only 18,464 structures out of 23,000
were drawn till now, the efforts will be continued to update
this structural database and we plan to develop provision to
search the database on a web based platform to the
scientific community.
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