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What is IJC

• Easy to use chemical workbench

• Aimed at chemists and biologists, not 
computational chemists

• Chemical search and reporting

• Personal and shared databases

• Collaboration and security



New since last year

Several important features added since last 
year's UGM



Improved database features

• Support for multiple Oracle schemas

• Support for text based primary keys

• Support for database views

• Improved support for JChem cartridge

• Improved schema editor

• Additional options for security



URL fields

• Dynamic or statically 
generated URL fields

• Pull in data from 
internet

• Link out to internet

• Browser widget allows 
display of HTML or 
images

• Content can be 
distributed within the 
IJC project



List management improvements

• Lists for any integer or 
text field

• Convert lists between 
different fields

• Copy/paste

• Drag and drop



Miscellaneous

• Improved printing

• Reactor integration

• Additional similarity search metrics

• Improved look and feel

• More flexible structure renderer

• Import of Markush DARC files



Future features

• More database features

• … and more still

• IJC server

• Visualisation

• Calculations

• LogP/pKa/... training



Case studies

Using IJC to deploy or access 
chemical databases

1. Reporting from Activity Base

2. Supplying DBs to partners/customers

3. Markush/Patent DBs 



IJC

Standard usage

Import

Build relational
data model

Build form(s)

Run searches

SDF
SDF

DB



Limitations

• Import is not infinitely flexible

• Data model is not infinitely flexible

• Does not allow custom data processing

• Cannot be automated

• ....

→ We are working to remove these limitations

→ But what to do now when you run into the buffers?



?

IJC

Paradigm for non-standard usage

Import

Build relational
data model

Build
form(s)

Run
searches

SDF

Data

DB



Data processing external to IJC

• Database is a standard SQL database
– Nothing hidden, even for local databases

– Can be manipulated by anything that can use JDBC and 
JChem API (and maybe even .NET ....)

• Allows much more flexibility and automation

• Many approaches possible
– SQL

– Pipeline Pilot, Knime...

– Scripts/programs

• Once processing is complete data can be picked up 
and used by IJC



1. Reporting chemical and assay data

• Biotech company with assay data in Activity 
Base

• Lots of data, but no good way of viewing, 
searching, or distributing it

• Needed simple, easy to use, but 
inexpensive solution



Oracle DB

Solution

Abase
db

IJC data mart

Summary views

   

Cartridge
indexes

                  

IJC Forms

Cpd
db

   

.xls



Use of materialised views

• Allows data from highly normalised data model 
to be converted to a form better suited to 
reporting

• Provides fast access to data
– Data is already pivoted

– Indexes added as needed

– Summarized (averaged) data available

• JChem cartridge indexes can be added to 
materialised views (e.g. smiles column)

• Materialised views refreshed as needed (e.g. 
every night)



IJC DB

2. Suppliers database

Maybridge

Asinex

Enamine

Key Organics

Otava

...

STRUCTURE
cd_structure
cd_molweight
cd_formula
logp
psa
ring_count
hb_donors
...

SAMPLE
code

SOURCE
name
date_loaded

SCAFFOLD
cd_structure
cd_molweight
cd_formula

Import

Duplicate checking
Standardization
Chemical terms columns
BMF scaffolds
...



Groovy loader scripts

• Use groovy-jchem.jar library that wraps 
some Marvin/JChem functions and makes 
them easier to use

– SD file parsing (MRecordReader)
– JChem table handling (UpdateHandler etc.)

• Each SD file has simple configuration to 
allow it to be loaded by core loader class

• groovy.sql.Sql class makes loading using 
SQL a breeze



Groovy script

…

jchemproperties = new PropertyTable("JCHEMPROPERTIES", sql.connection)
def structures = new JChemBaseTable("STRUCTURES", jchemproperties)
def structuresBMF = new JChemBaseTable("STRUCTURES_BMF", jchemproperties)
def parser = new StructureParser(fileName)
        
...

parser.each() {
            sql.withTransaction() {
                try {
                    def mol = parser.moleculeAsString

                    def bmfId = newStructureToBeRegistered(mol)

                    structuresUH.structure = mol
                    structuresUH.setValueForAdditionalColumn(1, bmfId)
                    def cd_id = structuresUH.execute(true)
                    def id = cd_id
                    if (id < 0) {
                        id = -id // duplicates are negative IDs
                        dups++
                    } else {
                        nonDups++
                        //newStructureRegistered(id, mol)
                    }

                    def code = parser.getPropertyAsString(fieldName)
                    sql.executeInsert(samples, [sourceId, id, code])
                } catch (Exception e) {
                    println "Failed to load record $parser.counter"
                    e.printStackTrace()
                    failures++
                }
            }
            if (parser.counter % 1000 == 0) {
                println "$parser.counter records loaded..."
            }
}

...

• Creates tables

• Parses SDF

• Calculates BMF

• Loads into 4 main 
tables (+ 1 view)

• < 200 lines code in 
core loader class



IJC database



3. Markush demoset

• Markush demo data from Thomson Reuters
– VMN files containing Markush structures

– XML files containing patent data

– Other files (images, PDFs...)

• IJC would be ideal reporting tool for this data
– But can't import the data as its too complex

• Quick solution needed to allow customers to 
evaluate Markush technology + data 



The data



Solution

• Import VMN files using IJC file import

• Load data from the XML files into additional 
DB tables using custom groovy script

• Join the two sets together

• [Future] provide links to images and actual 
patent data

• Provide IJC project to customers as zip file



Groovy script

...

File root = new File('/Users/timbo/data/structures/thomson/demoset/xml_001')
    def files = root.listFiles()
    def fileCount = 0
    def inventionCount = 0
    def markushCount = 0

    files.each {
        if (it.name.endsWith(".xml")) {
            println "Processing file $it"
            def dataFeed = new XmlParser().parse(it)
            fileCount++

            dataFeed.tsip.invention.each {
                inventionCount++
                //println "invention"
                String assignee = ""
                it.assignees.each {
                    it.assignee.assigneeTotal.each {
                        //println "  assignee = ${it.text()}"
                        assignee += it.text() + "\n"
                    }
                }

                def patents = ""
                it.publications.each {
                    it.publication.each {
                        def status = it.attribute(tsip.status)
                        def countryCode = it.documentId.countryCode.text()
                        def kindCode = it.documentId.kindCode.text()
                        def date = it.documentId.date.text()
                        def number = it.documentId.number.text()
                        def summary = "${countryCode}${number}-${kindCode}"
                        if (status == "dwpi:basic") {
                            summary += " *"
                        }
                        //println "  patent = ${summary}"
                        patents += "${summary}\n"
                    }
                }
                //println "  patents = \n${patents}"

...

• Creates tables

• Trawls XML files

• Parses XML

• Assembles data

• Loads into DB

• < 200 lines code



Result



Summary

• IJC database + forms + chemistry features 
provides good solution for serving up 
database

• Sometimes custom processes will be 
needed to prepare the data

• Administrators do the hard work

• Users reap the benefits
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