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Exploring chemical space beyond GDB17
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The chemical space contains all possible molecules. We are interested in characterizing and
studying this space to understand its properties and to aid in the process of drug discovery (such
as finding new and unexplored chemotypes). In order to do that, we exhaustively sample parts of
it. The GDB database family [1], which are a set of databases that contain all possible organic
molecules with a given number of heavy atoms or less, has proven extremely successful and we
have been able to describe and study most of the chemical space of drug-like molecules with 11
(~107) [2], 13 (~109) [3] and 17 (~1011) [4] or less atoms. The huge size of both databases make
the widely used chemoinformatics methods not feasible, so we are constantly developing new
methods to work with such enormous databases [5]. Currently, we are working on the exploration
of drug-like molecules that are bigger than 17 atoms [5]. As the size of such databases would
easily exceed the available computational power (GDB-20 would be ~1018), we are sampling more
specialized databases. Also, to be able to work with this large amount of molecules, we are
currently developing machine learning technologies that will enable us to perform better searches
on the databases.
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