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Overview

ÇMarkush project at ChemAxon

ÇCurrent Markush technology



Markush project at ChemAxon
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Chemistry in Patents

ÇExemplified molecules

ÇMarkush structures can lock huge libraries



Co-operation with Thomson Reuters
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Instant JChem

Co-operation with Thomson Reuters

Proposed architecture



ÇR-groups

Multiple attachment points

R-groups with thousands of definitions

ÇAtom lists, bond lists

ÇPosition variation bond

ÇLink nodes and repeating units 

Markush features I



ÇHomology groups (MMS: superatoms, CAS: generic definition)

(property, growing list)

ÇEasy to understand

graphical representation

Markush features II



Current technology in use

Thomson Reuters content: Merged Markush Service, DCR, DWPI 

ChemAxon software UI: Instant JChem



Current technology in use

Thomson Reuters content: MMS, Derwentôs Chemical Resource,DWPI 

ChemAxon software UI: Instant JChem



Current technology in use

Thomson Reuters content: MMS, DCR, Derwent World Patent Index

ChemAxon software UI: Instant JChem



Query builder

Marvin as query /structure sketcher

full, substructure

Boolean operators (AND, OR)

Query operators for text, numerical values

(contains, like, in list, > ...)

Search mechanism



Search mechanism

ChemAxon search 
technology

Generic chemical  
structure search 

(generic query features)

Markush search 

(Markush query featues)



Markush query features 

ÇAtom / bond list

ÇQuery atom (any, metal, hetero ...)

ÇAtom and bond topology (ring / chain)

ÇStereochemistry (E/Z and tetrahedral)

ÇAromatic/ aliphatic atoms

ÇLink nodes

ÇPosition variation bonds

ÇSimple R-group queries

ÇSubstructure, full structure search

ÇHomology translation (broad)

JChem 5.6 (Summer, 2011):

ÇSubstitution count, block substritution on atoms

ÇRing bond count, isolate ring on atoms

ÇEqual homology translation, broad translation switchable

ÇH count on atoms, explicit H full support

ÇFree sites



Browse and report your hit list

Conditional formatting

Create statistics 

Plot your results

Sort your hit list

Archive or combine hit lists

Relevant R-group visualization



Substructure hit visualization: 

ĂMarkush structure reductionò

Query

Result in 

original 

Markush

Reduced result

Where is my query structure?

Hit alignment

Hit colouring

Structure cleaning



Markush enumeration

Software:
ÇMarvin

Ç Instant Jchem

Functionality:
ÇFull enumeration

ÇSelected parts only

ÇRandom enumeration

ÇCalculate library size:
exact size of huge 
Markush libraries

arbitrary precision 

ÇScaffold alignment

and coloring

ÇMarkush code

ÇOptional example:
homology group
enumeration



Markush enumeration
Customizable property filter (post-enumeration)



Markush structures in Knime

Markush enumeration

Markush search

Markush structure generation


