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The JChem family – back & front end
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New



Development team – back end

JChem Search Engine and Markush

JChem Base, Web Services and Cartridge
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Compatibility and interfaces

Chemical file formats:
• MDL mol/rxn/sdf/rdf (v2.0 and v3.0), SKC, CDX, CDXML

• Smiles

• CML, MRV (Marvin)

• IUPAC and traditional names

• InChI, mol2, PDB, etc.

Database engines:
• Oracle, MySQL, MS SQL Server, MS Access,

PostgreSQL, IBM DB2,  Derby, Composite, etc.

All operating systems:
• Java API (JChem Base)

• .NET API (JChem Base)

• SQL (Cartridge)

• JChem Web Services

Markush DARC
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Structure search: features

• Substructure, Similarity, 

Full, etc. search types

• Wide range of query atoms

• Reaction search features

• Polymers

• Position variation

• Hit coloring 

• R-groups

• Homology groups with properties

• Tautomers

• SMARTS

...

www.chemaxon.com/conf/Structural_Search.ppt

New
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Structure search: options

Some selected structure search options:

• Stereo on/off

• Ignore charge/isotope/radical/

valence/polymers, etc.

• Vague bond matching options

• Chemical Terms filter

• Tautomer search

• Inverse hit list

• Maximum search time / number of hits

• Combine with non-structure 

conditions

• Ordering of results

• etc.
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Structure search: performance

JChem Base 5.2.2,

Intel Quad Q6600 2.4GHz, 

8GB RAM; Oracle 10.2.0.3

Number of 

compounds

Elapsed time

Duplicates not

checked

Duplicates 

checked

10,000 21 s 25 s

100,000 2 min 4 s 2 min 34 s

200,000 4 min 24 s 5 min 13 s

Query Number of hits Search time 

2 0.91 s

93 0.98 s

6,001 1.30 s

146,256 5.66 s

Compound 

registration:

Substructure search in 

PubChem (19.5 million 

compounds):
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Table types

Control allowed chemical structures and available 

operations

• Molecule

• Reaction

• Markush

• Query

• Any structure
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Example web applications

Java Server Pages (JSP) example

– Marvin applets 

are used for 

query drawing 

and structure

visualization

AJAX example

– Back end is JChem 

Web Services

– No Java is needed

for browsing
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Integration – other ChemAxon tools

• Standardizer — customizable chemical representation

• Calculator plugins — properties by Chemical Terms 

Calculated columns

• Screen — alternative similarity types and metrics

• Tautomer support:

– Tautomer search – duplicate or SSS

– Tautomer duplicate filter option

• Marvin — Query drawing and structure visualization
Provides the most consistent interface to back end
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Integration – Cartridge & WS extras

JChem Cartridge:

• JChem index (arbitrary table structure)

• Indexing of user fingerprints

• Communication with Oracle optimizer

JChem Cartridge & Web Services:

• Reaction based enumeration (Reactor)

• Format conversions – image generation also

• Markush enumeration (Calculator plugins)

• Property predictions through Chemical Terms 

(Calculator plugins)
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Markush structures

Markush structure registration and search

• Markush features

― R-groups

― Atom lists, bond lists

― Position variation bond

― Link nodes and 

repeating units 

― Homology groups 

• Compatible enumeration plugin
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What’s new



What’s new: Search engine

5.4

– Hit visualization of similarity search results 

using MCS

– More consistent R-tables for 

symmetrical scaffolds.

– Multi-threading 

enhancements: 

faster first results and similarity search

– Non-tautomer duplicate search on tautomer duplicate tables.

– Enantiomer stereo search option

– ECFP & FCFP in similarity search

(with JChem Screen)
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What’s new: Search engine

5.5

– Sophisticated formula search (intervals, 

excluded atom type, components, polymers, isotopes, 

coefficients, combinatorial groups, etc.)

– New stereo types support: 

• Syn, anti

• Cis/trans of cumulenes (in memory only)

• Axial: atrop, allenes and cumulenes (in memory only)

– Faster R-group search

May 2011, EU UGM, Budapest

Just released!



What’s new: JChem Base, WS

5.4

– Duplicate filtering table option

– JChem Manager in AJAX & JChem Web Services

– New Web Services:

• Molecule search in lists

• Retrieve or export related table data

• Markush search and enumeration

• Batch insert & delete in JChem table

• Batch Chemical Terms evaluations
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What’s new: Markush

5.4
– New attachment point representation

– New homology groups:
• Cyclyl, 

• RingSegment (XX)

– Properties for homology groups

– IJC: GUI improvements (enumeration window, filtering, homology, etc.)

– Improved R-group hit visualization (IJC: 5.5) 
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What’s new: Markush

5.5

– Markush database search speedup (avg: 6.3x)

– Support for large combinatorial Markush structures
(up to thousands of R-group definitions)

– Allow simple R-group queries 

in Markush databases
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Under development



Plans: Markush search

• Further speed improvements – scale up to full MMS 

searching efficiently

• New query features:

– Atomic query properties:

• Atomic counts: substitution, ring and ring bond, H count, 

• unsaturation, 

• free sites, etc.

– Full support of explicit H in queries

– Option to switch on / off translation (of homology groups), 

equal translation

• Relevancy ranking of search hits
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Plans: JChem Base, Cartridge & WS

• Computational cluster / grid solution

• Maximum Common Substructure search type

• R-group decomposition on GUI-s & Cartridge

• R-group decomposition: pivot layout

• Arbitrary table structure (JChem index table) API 

support

• „One-click” installer for Cartridge
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Demo

Example web applications

Query drawing

Hit alignment, 

coloring

Search types, 

options

New features
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Summary

• JChem back end is comprehensive and efficient

• Good team player – open to integration and 

extensions

• Continuous development, improvements in the 

pipeline
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