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The commercially-available database systems for storing
and searching Markush structures from chemical
patents have undergone little change since their launch
some twenty years ago. However, the past few years
have seen the area become an active one again for
research and development. This presentation offers an
overview and commentary on recent and current activ-
ity, and discusses the prospects for improved access to
structural information in the patent literature [1].
The existing curated Markush databases remain the

gold standard, though several groups, both academic
and commercial, continue to work on automatic analysis
of full-text patents. This has involved not only the iden-
tification of specific-structure nomenclature and its con-
version to structure-searchable records, but also the
attempted reconstruction of searchable representations
of complete Markush structures. The advantages and
disadvantages of these approaches, and the prospects for
their successful commercial exploitation, are discussed.
New commercial software for searching Markush

structure databases is being developed by several groups.
These employ both conventional substructure search
approaches (e.g. ChemAxon, Digital Chemistry), and
novel algorithms, in some cases based on various forms
of similarity and approximate structure matching (e.g.
DecrIPt, IBM). These approaches are summarised and
compared, and the opportunity their in-house implemen-
tation provides for integration of chemical patent infor-
mation with the drug-discovery process is discussed.
Practitioners have long been aware of the inadequacies

and complexities of the existing systems, and the extent
to which a new generation of systems may satisfy their
requirements is discussed. The possible role of systematic

evaluation of retrieval performance (in particular, the
TREC-CHEM project) is addressed.

Author details
1Digital Chemistry Ltd., Sheffield S26 1HL, UK. 2Digital Chemistry Ltd.,
Sheffield S26 1HL, UK.

Published: 1 May 2012

Reference
1. Downs GM, Barnard JM: Chemical Patent Information Systems. WIREs

Comput Mol Sci 2011, 1:727-741, doi:10.1002/wcms.41.

doi:10.1186/1758-2946-4-S1-O18
Cite this article as: Barnard and Downs: Recent and current
developments in handling Markush structures from chemical patents.
Journal of Cheminformatics 2012 4(Suppl 1):O18.

Open access provides opportunities to our 
colleagues in other parts of the globe, by allowing 

anyone to view the content free of charge.

Publish with ChemistryCentral and every
scientist can read your work free of charge

W. Jeffery Hurst, The Hershey Company.

available free of charge to the entire scientific community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours     you keep the copyright

Submit your manuscript here:
http://www.chemistrycentral.com/manuscript/

* Correspondence: john.barnard@digitalchemistry.co.uk
1Digital Chemistry Ltd., Sheffield S26 1HL, UK
Full list of author information is available at the end of the article

Barnard and Downs Journal of Cheminformatics 2012, 4(Suppl 1):O18
http://www.jcheminf.com/content/4/S1/O18

© 2012 Barnard and Downs; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

mailto:john.barnard@digitalchemistry.co.uk
http://creativecommons.org/licenses/by/2.0

	Author details
	References

