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ChemPile — A 250GB Dataset 
for Chemical Foundation Models



What Were the Reasons for Creating ChemPile?

• Lack of other pretraining scale datasets  
for the chemical foundation models 

• Lack of multimodal data 

• Lack of modularity



The Modular Structure of Our Dataset
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Four conversation styles
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Pydantic schema outputs

{
  “requires”: any of (knowledge, reasoning, 
               calculation, intuition),
  “subdomain”: any of (inorganic chemistry,
        technical chemistry, organic
        chemistry, etc.)
  “messages”: { “content” ... , “role”: ...} 
}



Multi-representation Tabular Datasets

• SMILES 

• Images 

• SELFIES 

• IUPAC names 

• InChI



Curation Process

• Review app — manual review of over 
600 random samples from ChemPile to 
ensure good quality 

• GitHub peer-review process for tabular 
data 

• Verifiable generations 

• IUPAC name validation with OPSIN 

• SMILES validation for spectra 
elucidation traces



Using ChemPile to Improve Models on Chemistry Tasks

• Data quality was assessed by 
training different combinations 
of LoRA adaptors 

• LoRA—Merge 

• LoRA—Ensemble


