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● Curated IUPAC dissociation constant data digitized and made FAIR 
https://github.com/IUPAC/Dissociation-Constants

● 21,000+ values, 8800+ unique chemicals 
● Not practical to work with as a set because of the scale -> automate
● Chemist: Digitally what can I do with this set?

○ Ingest the data into Excel or a relational database (e.g. MySQL)
○ Search, sort, filter, clean/normalize data
○ Convert SMILES strings into other identifiers, IUPAC name
○ Get the DOI’s of the source documents
○ Aggregate data about each compound and calculate the mean and uncertainty

● Data Scientist: How do I understand this set?
○ What is a SMILES? What are all these other identifiers? Why are there many?
○ What is pK

a
/pK

b
?  Why are there other properties? How do I model this data?

Use Case: How can I reuse this set of pK
a
/pK

b
 data?

https://github.com/IUPAC/Dissociation-Constants
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WorldFAIR Chemistry D3.2: Training package 
  

How-to “cookbook”

Hands-on routines, demonstrations, templates covering use of standards in:
• Preparing and depositing FAIR machine-enabled chemical data
• Identifying and extracting chemically relevant metadata
• Compiling and validating chemical data

Objectives 
• Smooth adoption of best practices (make it easier/lower barriers)
• Get practical tools and tips in the hands of practicing chemists
• Reusable education resources for working with FAIR chemical data

Target audiences
• Information tool/service providers supporting FAIR data practices 
• Chemists and others reusing machine readable data for data science  
• Chemists and others preparing machine-readable chemical data for sharing  
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Considerations for Content
  

Demonstration of chemistry data standards 

Show why standards are important and how to use them  
• Digital standards - InChI, JCAMP-DX, ThermoML, IUPAC Nomenclature
• Highlight online resources that enable IUPAC/community Digital Standards  
• Exemplify reuse of open chemical datasets - IUPAC Dissociation Constants [1]

Broadly Accessible, Easy-to-use Platform 
• Use open software and tools - Python, JupyterBook [2], Jupyter Notebooks [3]
• Leverage online resources/systems - GitHub [4],  Binder [5], Colab [6]
• Annotate content to enable reuse in different contexts

Enable FAIR Data Principles
• Create content to exemplify what FAIR means for Chemistry
• Deploy content in a FAIR way for programmatic reuse 
• Design a FAIR workflow for creation of content - with open review

[1] https://github.com/IUPAC/Dissociation-Constants
[2] https://jupyterbook.org

[3] https://jupyter.org
[4] https://github.com

[5] https://mybinder.org
[6] https://colab.research.google.com

https://github.com/IUPAC/Dissociation-Constants
https://jupyterbook.org/
https://jupyter.org/
https://github.com
https://mybinder.org
https://colab.research.google.com
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Chemistry Cookbook Sample Content

Development of a Cookbook of FAIR Recipes for Chemistry
● Inspired by:

○ University of Alabama: The Scholarly API Cookbook (right) [7]
○ Elixir Europe: FAIR Cookbook [8]

● Recipes: How to apply/implement/enable FAIR for Chemistry
● Built using the Python Jupyter Book package

Current recipes are a sample of what will make up the cookbook
● Jupyter Notebooks used to make the recipes ‘interactive’
● Stepwise explanation of Python code - enabling FAIR
● Introductory metadata that characterises the content 

[7] https://ualibweb.github.io/UALIB_ScholarlyAPI_Cookbook
[8] https://faircookbook.elixir-europe.org 

https://ualibweb.github.io/UALIB_ScholarlyAPI_Cookbook
https://faircookbook.elixir-europe.org
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Example Recipe #1: Computing InChIs

https://iupac.github.io/WFChemCookbook/samples/computing_inchis.html

https://iupac.github.io/WFChemCookbook/samples/computing_inchis.html
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Example Recipe #2: IUPAC Gold Book Definitions

https://iupac.github.io/WFChemCookbook/samples/goldbook.html 

https://iupac.github.io/WFChemCookbook/samples/goldbook.html
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Example Recipe #3: Structured UV/Vis Metadata

https://iupac.github.io/WFChemCookbook/samples/uvvis_metadata.html

https://iupac.github.io/WFChemCookbook/samples/uvvis_metadata.html
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Technical
Deployment

● Website
○ Layout
○ Table of contents
○ Links to repo/issue

● Repository
○ Version control
○ Issues
○ Pull requests
○ Discussions/Wiki

● Coding environment
○ PyCharm (shown)
○ Visual Studio Code
○ Python IDLE
○ Many more…
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Expanding the Cookbook Content

Ideas for other content areas
● Culinary School - FAIR Basics for Chemistry
● Ingredients - Data standards and formats for Chemistry
● Test Kitchen - Checking your chemical data/metadata
● Pantry - Finding and sharing FAIR chemical data
● Cookware - Finding and sharing FAIR chemical data; Use cases for FAIR chemical data

Community Submission Workflow

After initial development by the project we will invite community contributions
● Develop submission guidelines
● Develop a submission process using GitHub repository forking and pull-requests
● Outline an open review process
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    Discussion
 Shared notes link: 

 https://bit.ly/ACSChemNotes
 
 

bit.ly/CookFAIR

FAIR Chemistry 
Training Cookbook

https://bit.ly/CbookFeedback
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https://bit.ly/ACSChemNotes
https://t.co/iRMaAgCViH
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbit.ly%2FCbookFeedback&data=05%7C01%7Cschalk%40unf.edu%7Cf4e96a6856d34d599b6a08db2ec24a33%7Cdf29b2fa8929482f9dbb60ff4df224c4%7C1%7C0%7C638155184254383165%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=FSYuoFCsYoy62Uy5qi813xgBbew9mpMciUGY1%2BxjRQo%3D&reserved=0
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Contact & Follow US

FAIRChemistry@iupac.org

@FAIRChemistry
@iupac

iupac.org

@iupac.org

tinyurl.com/iupacchan
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