
ChemSpider: Building A Community 

Platform to Support Chemistry



Some background and history

Searching ChemSpider



What is ChemSpider?

 ChemSpider is:

 Building Community for Chemists

 >25 million compounds from >300 data sources

 A deposition and curation platform

 A publishing platform for the community

 Grows daily – more depositions, more links, more data

 ChemSpider SyntheticPages
 An online database of synthetic procedures



Aggregating Data – Who to Trust???

 Encyclopedic articles (Wikipedia)

 Chemical vendor databases

 Metabolic pathway databases

 Property databases

 Patents with chemical structures

 Drug Discovery data

 Scientific publications 

 Compound aggregators

 Blogs/Wikis and Open Notebook Science



Just “Public Compound” Databases

 PubChem

 Drugbank

 ChEBI/ChEMBL

 KEGG

 LipidMAPs

 ChemIDPlus

 eMolecules

 ZINC

 Lots of chemical vendors



ChemSpider - A Pragmatic Vision

“Build a Structure Centric Community to

Serve Chemists”

 Aggregate and integrate chemical structure 
data on the web – names, structures, links

 Create a “structure-based hub” to information, 
data and algorithmic predictions

 Let chemists contribute their own data

 Allow the community to curate/correct data



What’s Methane?



What ELSE is Methane???



Semantic Markup: Project Prospect



Depends on Validated Dictionaries

Link to a Structure or the Right Structure?



Name-Structure Pairs



Semantic Linking of Structures

 What would you want to 
link off a structure?
 Chemical suppliers

 Other publications

 Analytical Data

 Related Reactions

 Wikipedia

 Patents

 “Everything”

 Through ChemSpider!



ChemSpider SyntheticPages – An 

Online Database of Synthetic Reactions



SyntheticPages Online Publishing

 Deposit synthetic procedures on SyntheticPages 
and share your chemistry

 Replicate syntheses that can’t be done via 
publications

 Cite the syntheses in your resume

 Contribute to adding quality chemistry syntheses to 
a growing database of reactions



Other system enhancements?

 What ChemSpider doesn’t deal with yet...

 Markush structures and other “non-defineds”

 Materials

 Minerals

 Polymers

 Biological macromolecules



What’s Next?

 Continue the curation effort and keep cleaning

 Enhanced integration with RSC publishing 
workflows and databases

 Tighter integration to RSC databases

 Natural Product Updates

 Methods of Organic Synthesis

 Use ChemSpider dictionaries to enhance markup 
precision and recall



What’s Next?

 Use entity extraction approaches and ChemSpider 
dictionaries to analyze the entire RSC archive

 Deposit structures into ChemSpider from the 
backfile

 Use crowdsourced curation approaches to 
optimize the results



Pragmatic Vision Delivered…

 Aggregate, integrate and link data from across 
the internet

 Almost 25 million structures from >300 data 
sources

 Linked to vendors, literature, online databases 
(open and commercial), open notebook science, 
patents and….

 Robotic and Crowdsourced Curation 





Searching ChemSpider for Thalidomide

 I want…
The structure

Any patent information

Related publications

Where can I buy it?

Metabolic pathway info

What else is easy to find…



What is a compound?

Thalidomide – Distaval
CAS RN = 50-35-1

CSID = 5233
Systematic name: 2-(2,6-dioxopiperidin-3-yl)-1H-isoindole-

1,3(2H)-dione 
SMILES: O=C3NC(=o)CCC3N1C9=O)C2ccccc2C1=O
Std. InChIKey: UEJJHQNACJXSKW-UHFFFAOYSA-N 



The InChI Identifier



Search ChemSpider for Thalidomide

Search by chemical name or Trade Name –

Options to run a structure search



Search ChemSpider for Thalidomide
 Auto-generate structure from chemical name or 

SMILES or InChI



Search ChemSpider for Thalidomide

Structure, Systematic Name 

and InChIKey

Structure, Systematic Name 

and InChIKey



Search ChemSpider for Thalidomide

Validated names and 

other Identifiers

Validated names and 

other Identifiers

Validated names and 

other Identifiers



Search ChemSpider for Thalidomide

Where can I buy it?Where can I buy it?



Search ChemSpider for Thalidomide

Predicted and Experimental Properties

are available. 

Also NMRShiftDB



Search ChemSpider for Thalidomide

Find patent information –

click on title to view full text in SureChem



Search ChemSpider for Thalidomide

Find related publicationsFind related publications



Search ChemSpider for Thalidomide

Search across RSC DatabasesSearch across RSC Databases



What Do We Know?

 Validated Name-Structure Dictionaries enable 
“structure-searching” the web. 

 Search the structure on ChemSpider and we 
have integrated many services online

 NCBI Entrez

 PubMed

 Google Scholar, Books, Patents

 Microsoft Academic Search

 SureChem Patents

 …..



media.obsessable.com

As few interfaces as possible

Did we solve this problem now?



Thank you

support@chemspider.com

Twitter: ChemSpiderman

www.chemspider.com/blog

mailto:support@chemspider.com
http://www.chemspider.com/blog

