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Java - a modern object-oriented language
● Java was created in 1995 for Sun Microsystems
● It is a platform independent language following the logic “Write Once, Run Everywhere”

Simple Portable Object-Oriented Secure

Distributed Robust High Performance Modern

{OOP}
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CDK: Chemistry Development Kit

The Chemistry Development Kit (CDK) is a collection of 

modular Java libraries for processing chemical 

information (Cheminformatics). The modules are free and 

open-source and are easy to integrate with other 

open-source or in-house projects.

Key people: Christoph Steinbeck, 
Egon Willighagen, Dan Gezelter, 
Rajarshi Guha, John Mayfield
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Get Started with CDK!

● check the general documentation (Java API): it’s very 
detailed http://cdk.github.io/cdk/latest/docs/api/index.html 

● join the CDK mailing list 
https://sourceforge.net/projects/cdk/lists/cdk-user 

● download the latest release JAR from GitHub
● OR use Maven or Gradle dependencies, which will 

automatically fetch the CDK modules
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CDK in action
Webservices:

● CDK Depict: https://www.simolecule.com/cdkdepict/depict.html 
● NP-likeness score, Sugar Removal Utility, NP databases: https://naturalproducts.net/ 

Workflows:
● MetFrag: https://msbi.ipb-halle.de/MetFrag/
● CDK KNIME nodes https://doi.org/10.1186/1471-2105-14-257 

Stand-alone tools: 
● CDK Descriptor GUI: http://www.rguha.net/code/java/cdkdesc.html
● Scaffold Hunter: Visual analysis of large and complex data sets http://scaffoldhunter.sourceforge.net 

And many many more….
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MetFrag
MetFrag is a freely available software for the 
annotation of high precision tandem mass 
spectra of metabolites which is a first and 
critical step for the identification of a 
molecule's structure. Candidate molecules of 
different databases are fragmented in silico 
and matched against mass to charge values. A 
score calculated using the fragment peak 
matches gives hints to the quality of the 
candidate spectrum assignment.

Link: https://ipb-halle.github.io/MetFrag/ 
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CDK Descriptor Calculator

● Calculate multiple fingerprints and 
molecular descriptors easily

● Developed by one of the CDK 
developers, Rajarshi Guha

 

Link: http://www.rguha.net/code/java/cdkdesc.html
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Intermediate questions?

12



CDK hands-on!

CDK examples in GitHub: https://github.com/mSorok/CDK_secondary_metabolites_in_plants_2021 
a. Basics
b. AtomContainer manipulation: 

i. Molecular descriptors calculation
ii. Fingerprints 
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CDK in the world: other cheminformatic libraries
A very nice article on Open Source Cheminformatic Toolkits: 
https://www.macinchem.org/scientificsoftware/toolkits.php

● RDKit: Python, great and active community, lots of functionalities. Try it out: http://www.rdkit.org 
● OpenBabel: chemical file formats manipulation (http://openbabel.org/wiki/Main_Page)
● OpenChemLib: JavaScript, multiple tools, especially adapted for web. Try it out: 

http://www.cheminfo.org/ or https://www.npmjs.com/package/openchemlib  
● and many more….!
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Question time
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