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What is CAS Common Chemistry?
• An open community resource from CAS, a 

division of the American Chemical Society

• First launched in 2009
• Trusted information from CAS REGISTRY®, 

including CAS RNs, chemical names, and 
structures

• Significant re-launch in March 2021, in 
collaboration with community 
contributors

• Now ~500K substances, accessible via API

Join Us Wednesday to Learn More
CAS Common Chemistry and the value of community 

collaboration for chemical informatics

Wednesday, April 14
2:50pm – 3:10pm PDT

https://commonchemistry.cas.org



Topic for Today: Comparing CAS Common 
Chemistry with Open Databases

• What is the chemistry the 
database is representing?

• When are two entries 
representing the same entity?

• PubChem
• EPA CompTox Dashboard
• Wikidata / Wikipedia



Database entries and matching

• CAS Common Chemistry
• Substance (salts, solutions, …)

• PubChem
• Compound (unique InChIKey)

• EPA CompTox Dashboard
• Compound (CASRN)

• Wikidata
• Neutral compounds (unique 

InChIKey)

• Wikipedia
• It's complicated

• Entry equivalence
• Structure normalization
• InChIKey match

Hähnke, V. D., Kim, S. & Bolton, E. E. PubChem 
chemical structure standardization. J 
Cheminform 10, 36 (2018).

Williams, A. J. et al. The CompTox Chemistry 
Dashboard: a community data resource for 
environmental chemistry. Journal of 
Cheminformatics 9, (2017).



PubChem
https://pubchem.ncbi.nlm.nih.gov/



Comparing CAS Common 
Chemistry to PubChem

53.8% of CAS RN® found in PubChem

82.4% of SMILES found in PubChem

24.2% of Names found in PubChem

83.1% of InChIKey found in PubChem

Slide credit: Evan Bolton, Jeff Zhang, and Paul Thiessen from the PubChem team



CAS Common Chemistry 
PubChem Comparison

• Many CAS RN may 
correspond to same InChI / 
SMILES

• Each CAS RN may have 
SMILES, Name, and InChIKey

• Each may be found in 
PubChem and matched to a 
chemical record (CID)

• InChIKey-based matching is 
many to many, due to 
chemical structure normaliza
tion differences, but with the 
majority (96.7%) one CAS RN
to one PubChem CID

• Highlights challenges with 
chemical structure-based 
data mapping between 
resources

Slide credit: Evan Bolton, Jeff Zhang, and Paul Thiessen from the PubChem team



Many PubChem InChIKey-based "many CID to one CAS RN" cases are due to 
structure drawing differences and PubChem normalization conservativism



EPA CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard

The views expressed in this presentation are those of the authors and do not 
necessarily reflect the views or policies of the US EPA.



EPA CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
• Data for ~900,000 chemical substances of interest to the agency
• Includes structures and "UVCB chemicals": Unknown or Variable 

Composition, Complex Reaction Products and Biological Materials
• Data include experimental and predicted data:

• Physicochemical properties
• In vivo and in vitro hazard data
• Exposure data – consumer uses
• Mapped relationships



Chemical Registration System
• Dashboard is underpinned by the ChemReg registration system
• Load procedures check for collisions in names, CAS RNs and structures
• Manual curators check relationships and mappings between data
• Relationship mappings include:

• Monomer to polymer
• Parent to transformation product (e.g. degradant, metabolite)



Data Observations and Challenges

• Stoichiometry

• Minerals vs. simple salts

• Reaction products



Data Observations and Challenges

• Polymers

• Biologicals

• Alloys
• It is not possible to interchange details through SMILES for alloys

CASRN Name
81295-09-2 Restriction endodeoxyribonuclease BamHI
80449-04-3 Restriction endodeoxyribonuclease BglI
81295-12-7 Restriction endodeoxyribonuclease BglII
83589-01-9 Restriction endodeoxyribonuclease ClaI



Mapping to our ChemReg QC Levels

• Highest quality, manually curated Grade 1 chemicals had >2500 conflicts
• The primary collisions are based on stoichiometry
• 2200 chemicals collided based on No Structures



Wikidata
https://www.wikidata.org/
https://www.wikidata.org/wiki/Wikidata_talk:WikiProject_Chemistry



Matching with Wikidata

• Protocol #1
1. Check SMILES / InChI 

consistency (with CDK 2.3)
2. Search Wikidata by InChIKey
3. Report CAS mismatches

• Protocol #2
• Find CAS RN matches in Wikidata
• Generate QuickStatements
• Add as references

Results #1
• 1365 InChIs generated from the 

SMILES has InChIKey mismatches
• 148443 CAS RNs have an InChIKey

found in Wikidata
• 8410 InChIKey matches do not have 

CAS RNs in the Wikidata record
• 7862 InChIKey matches report 

different CAS RN in Wikidata

Slide credit: Egon Willighagen



Where Wikidata & CAS Common Chemistry do not agree
CAS RN in Wikidata (Q83071553 / FTGVBNYAAXQWQM-UHFFFAOYSA-N) does not match:
expected 18924-98-6 but found 50683-27-7

CAS RN in Wikidata (Q82006169 / VCEOZBZYQYAEMK-UHFFFAOYSA-N) does not match: expected 83547-95-9 but 
found 116821-35-3 --> 7890



Results #2

Adding references 
to Wikidata



Growth
Wikidata validation 
references

https://w.wiki/39bu
https://w.wiki/39h2
https://w.wiki/39jj

https://w.wiki/39bu
https://w.wiki/39h2
https://w.wiki/39jj


Wikipedia
https://en.wikipedia.org/
https://en.wikipedia.org/wiki/Wikipedia_talk:WikiProject_Chemistry



Results #3: Validating Wikipedia

https://w.wiki/3A8C

72 links validated, 15 suspicious pages:
- category pages
- wrong stereoisomer

https://w.wiki/3A8C


Wikipedia: ChemBox/DrugBox updated



Conclusions
• CC BY-NC 4.0 License and API (*) allows community validation for 500 

thousand CAS Registry Numbers

• There are a lot of CAS Registry Numbers consistent between resources
• There is more difficult chemistry (polymers, solutions, mixtures, …)

• Covered by chemistry represented in database?
• Can the intermediate representation (SMILES, InChIKey) do the matching?

• EPA CompTox Chemicals Dashboard (53% CAS RNs known)
• Wikidata / Wikipedia

• Communities involved: CAS RN mismatches reported and discussed
• English Wikipedia's ChemBox and DrugBox links to CAS Common Chemistry updated
• Wikidata: validated CAS Registry Numbers are being annotated

• Can be used to validate other open databases

(*) we used a spreadsheet instead of the API to speed up things
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