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Chemical database 



PubChem 



• 52 million chemicals and growing 

• Data sourced from >500 different sources 

• Crowdsourced curation and annotation 

• Ongoing deposition of data from our 

journals and our collaborators 

• A structure centric hub for web-searching 



ChemSpider 



ChemSpider 





ChemSpider curation 



Dimensions and complexity of science 

http://informationesthetics.org/documents/scienceMapPrintMockupEd2.jpg


ChemSpider Synthetic Pages 

Compounds 

Reaction 

Analytical Data 

Text and References 



Our World is hyperconnected 



Data quality issues 

Robochemistry 

 

Proliferation of errors in public and 

private databases 

 

Automated quality control system 



Standards? 



Standards? 



 Chemical substance 
 UNII: AN164J8Y0X 

 

 Chemical structure (MOLFILE) 

 

 
 InChI=1S/C14H18N4O3/c1-19-10-5-8(6-11(20-2)12(10)21-3)4-9-7-17-14(16)18-

13(9)15/h5-7H,4H2,1-3H3,(H4,15,16,17,18) 

 IEDVJHCEMCRBQM-UHFFFAOYSA-N 

 

 

 Biological substance (plant) 
 UNII: 1KE45XD28S 

 Bibliographic reference: Cichorium intybus L. 

 

16 

FDA Substance Registry System 
SPL Substance Index Files 

-FDASRS-04291423352D 

 

 21 22  0  0  0  0  0  0  0  0999 V2000 

    2.3000   -2.8000    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0 

    3.4417   -2.1375    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    4.6000   -2.8000    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    2.3000   -4.1292    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    9.1875   -4.1292    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    9.1875   -2.8000    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    8.0417   -4.7917    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    3.4417   -4.7917    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0 

    6.8875   -2.8000    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    5.7417   -2.1375    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    4.6000   -4.1292    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    8.0417   -2.1375    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    6.8875   -4.1292    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0 

    3.4417   -0.8125    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0 



ChemSpider issues 



DrugBank dataset (6516 records) 

~60 records that can’t be dearomatized unambiguously 

DB04283 DB04462 



DB04283 

DDB04009 



2 records where Smiles, InChI, and name did not match the 
structure 

DB00611 DB01547 



~40 records where InChIs did not match the structure 
 
DrugBank ID: DB00755 
InChI=1S/C20H28O2/c1-15(8-6-9-16(2)14-19(21)22)11-12-18-17(3)10-7-13-
20(18,4)5/h6,8-9,11-12,14H,7,10,13H2,1-5H3,(H,21,22)/b9-6+,12-11+,15-8+,16-
14+ 
 
 
 
 
 

DruGBank ID: DB00614 



DB08128 

J. Brechner, IUPAC 
Graphical Representation of 
stereochem. configurations 
Section: ST-1.1.10 
 

DB06287 

7 records with 2 stereo bonds at chiral atoms 



“Direction of bond makes no sense” 



“Stereo types of the opposite bonds mismatch” 

http://www.iupac.org/publications/pac/2006/pdf/7810x1897.pdf 

http://www.iupac.org/publications/pac/2006/pdf/7810x1897.pdf


“Stereo types of non-opposite bonds match” 



“atom not recognized” 

Should be atom from periodic table 

No mass difference in atom line 
 
No “M ISO” in connection table 

In molfile: 



info@openphactsfoundation.org @Open_PHACTS   

  

Open PHACTS Practical Semantics 

 

 

Open PHACTS 

GlaxoSmithKline – Coordinator 

Universität Wien – Managing entity  

Technical University of Denmark  

University of Hamburg, Center for 

Bioinformatics  

BioSolveIT GmBH   

Consorci Mar Parc de Salut de Barcelona  

Leiden University Medical Centre  

Royal Society of Chemistry  

Vrije Universiteit Amsterdam 

Novartis 

Merck Serono 

H. Lundbeck A/S 

Eli Lilly 

Netherlands Bioinformatics Centre 

Swiss Institute of Bioinformatics 

ConnectedDiscovery 

EMBL-European Bioinformatics Institute 

Janssen       Esteve         Almirall 

OpenLink     Scibite 

The Open PHACTS Foundation 

Spanish National Cancer Research Centre  

University of Manchester  

Maastricht University  

Aqnowledge 

University of Santiago de Compostela  

Rheinische Friedrich-Wilhelms-Universität 

Bonn 

AstraZeneca 

Pfizer 

 



Why is it so hard to…. 

Competitors? 

What’s the 

structure? 

Are they in our 

file? 

What’s 

similar? 

What’s the 

target? Pharmacology 

data? 

Known 

Pathways? 

Working On 

Now? 
Connections to 

disease? 

Expressed in right 

cell type? 

IP? 



@gray_alasdair Big Data Integration  30 

Knowledge is federated 



The World we live in 



The World we are heading into 

http://www.gartner.com/newsroom/id/3143521 



http://www.wired.com/2014/04/google-project-ara/ 

 

http://www.wsj.com/articles/googles-modular-phones-to-go-on-

sale-next-year-1463783371 
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CVSP 



CVSP – submission details 



CVSP – issues review 



CVSP - mapping 



CVSP – rules 



CVSP – custom rules 









Thank you 

 
Email: tkachenkov@rsc.org 

 

Slides: 

http://www.slideshare.net/valerytkachenko16 
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