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CN from two 
years of 
J.Med.Chem
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CN in the wild : good and bad news   

• Full codename-to-structure (CNn2s) with SAR in quality journals defines the leading edge of global drug 
discovery  

• “XXX-12345” is predominant
• Many leads only have codeless locants from the papers (e.g., “compound 21”)

• It would be good if authors performed specificity checks and homonym clashes (e.g., Google, PubMed, 
PubChem) – e.g., A17 compound

• Can get CN “daisy chains”  via company mergers and acquisitions

• Companies re-badging “old chestnut” compounds with new CN
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CN in the wild : good and bad news   

• Guide to Pharmacology, BindingDB and ChEMBL annotate many CN2s and submit to PubChem

• Curation is selective and lags by 2- 12 months

• In PubChem multiple CN + INN + USANs + trade names leads to  “synonym spaghetti” 
• Confounded by 45% of USANs being mixtures

• Same CN systems for biologicals as well as small-molecules
• Press release CN and majority of Phase I and II clinical trial compounds are still “blinded” (no CN2s)
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Rogues Gallery: confounding “Findability”  in FAIR

• Overdoing the digits                                                                                   > 8 spurious matches in NCBI databases

• Confusing and search-challenging punctuation 

• The great hyphen ambiguity > 3-fold permutation across data sources
 

• Chinese teams using alphabetic locants that look like CN
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Rogues Gallery: confounding “Findability”  in FAIR

• Peptide challenges 

• Zentalis Pharma – needs an internal registration system e.g.  ZNPxxxxxx? 

• Shanghai Institute for Advanced Immunochemical Studies – shorten to SIAxxxxxx?  
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MDC internal Codename project - a competitive intelligence initiative 

• Journal of Medicinal Chemistry PubMed Abstracts were curated for the detection of new CNs potentially 
resolvable to lead molecules 

• This harvests latest drug discovery outputs , including AI/ML designed compounds

• Resolved compounds can now be explored in silico by MDC informatics and sourced for in vitro experiments by 
MDC Discovery Sciences

• Our internal feed is months ahead of other sources

• From quality journals, manual curation of the latest CNs is possible 
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REGEX > automated CN mining

• Automated recognition of CNs from PubMed
abstracts or any text

• Used 300 CNs as starting point but tune to include
new ones

• Compiled False Positive (FP) blacklist  including 
gene names and cell lines 

• Used PubMed counts as a True Positive (TP) filter

• Short CNs still challenging for FPs
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Automated CN mining 
from key Journals 

• ~ 19K PubMed CNs from 6 journals

• J.Med.Chem has most CNs
• Includes some false positives (FPs)

but frequency is low
• Some CNs not in abstract

• Provisional portfolio mappings
• PF- = 142
• GSK = 136
• AZD = 93
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MDC CN resolution project    
informatics/Asclepius/pubmed-uploader

pubmed-uploader
(Cron Job)

populate database

datascience.pubmedArticles

informatics/synonyms/synonyms-pubmed-abstract-and-title

pubmed-synonyms-pipeline

Extract Codename

Validation Process

Populate database
datascience.pubmedArticles_parsed

datascience.pubmedArticles_codename
Kibana's Dashboard

informatics/synonyms/synonyms-dashboard

pubmed-dashboard

Codename's Dashboard

Kibana's Dashboard

Parsing function

Codename Pipeline
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MDC CN resolution project    
Codename Pipeline – Codename Dashboard
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MDC CN resolution project    
Codename Pipeline – Codename Dashboard
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MDC CN resolution project    
Codename Pipeline – Codename Dashboard
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Manual curation results from 150 most recent J.Med.Chem
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J.Med.Chem. manual curation -150: top-level stats 
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Most recent CN from  J.Med.Chem

• From 33 curated CNs with a structure

• 14 had synonym match in PubChem (i.e. CN2s)

• 2 were in ChEMBL

• 2 in BindingDB

• 4 in Guide to Pharmacology 

• Thus our codename curation from J.Med.Chem. gives MDC ~50% preview
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FAIR solution to the locant problem (Guide to Pharmacology > PubChem)   
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CN2s curation: FAIR challenges      

• Most Med Chem Journals are entombed in PDFs behind paywalls 

• For JMC only  ~ 12% of papers have CNs, with most specified by locants (e.g., 12 b) 

• JMC supplementary .csv SMILES files high value – however 
• short on metadata 
• difficult to machine-read
• may not include the CN from the text
• activity result units and error (+/- ) ranges get mangled in formatting
• challenging to parse from Figshare

• Mapping CN2s is more difficult for other Med Chem Journals

• Need OPSIN for IUPAC > structure  and DECIMER for image > structure 
• Markush R-group nesting makes SAR extraction difficult 

• Precision of both protein target naming and diseases mapping can be variable (same old story….) 
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Concluding remarks and plans     

• MDC Codename project is feeding the latest curated J Med Chem CN2s to MDC Informatics, Discovery 
Scientists and project partners where appropriate 
• Manual curation includes targets, bioactivity, disease, affiliation, PubChem CIDs, novel SMILES, molecular 

mechanism of action and patent mappings

• We intend to make the results open > subsumed into other public databases  
• We are adapting our CN automated extraction to:
• Apply to all recent PubMed abstracts 
• Extend portfolio mapping  
• Mine clinicaltrials.gov via disease selects 
• Intersect PubMed with PubChem searches 

• Planning to investigate automated relationship extraction and contextual AI/NLP recognition of CN and 
compound numbers 
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