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AgendaAgenda

• Background & Coverage
• Indexing and Structure Features
• Search Procedure
• New Enhancements



3

Merged Markush ServiceMerged Markush Service

• Cooperative agreement between

• Exclusively hosted by
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BackgroundBackground

• The Markush DARC system is a topological 
search system that was developed in the 1980s. 
It was released in 1987 in two separate files:

• MPHARM – produced by INPI
• WPIM – produced by Thomson

• The two databases were loaded onto the 
Questel platform and searched separately
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BackgroundBackground
• In 1998, the Merged Markush System 

(MMS) was created so that a single 
search with similar commands could 
be run across both databases

• The system was supplemented by 
both a front file for new records and 
a back file for older records. There 
are presently four segments in MMS

• FRONTF – 1998-present
• WPIM – 1987-1998
• MPHARM – 1987-1999
• BACKF – 1961-1986

MPHARM        WPIM

BackFile

FrontFile
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BackgroundBackground

•• MMS now contains over 2.1 million structure MMS now contains over 2.1 million structure 
records records representing over 600,000,000 600,000,000 
specific real and prophetic structures
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BackgroundBackground
• In 2004, MMS was transferred onto a UNIX 

operating system
• UNIX brought:

• Faster searches, steady performance
• 1,000,000 Compound Numbers as a limit for 

the RE candidate search
• Query processing in one search statement at 

one fee
• More user-friendly structure display
• Improved help menus
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Indexing CodesIndexing Codes

Indexing codes

• Atoms
• Shortcuts
• Superatoms

– Superatom attributes

• G groups
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• Atoms:
• All atoms from the Mendeleev periodic table

• Shortcuts:
• Carbon chains: ET, NPR, IPR, NBU, SBU, TBU, 

IBU, Cn (C1, C2 … )
• Benzene ring: PH, OBE, MBE, PBE
• Functions: CO1, CO2, SO2, SO3, PO3, PO4, 

CN, NO2, ACE

Indexing CodesIndexing Codes



10

Superatoms:
Acyclic hydrocarbons:

CHK Alkyl or alkylene

CHE Alkenyl or alkenylene

CHY Alkynyl or alkynylene

Carbocyclic hydrocarbons:
ARY Carbocyclic system, optionally fused,

containing at least one benzene ring (aryl)

CYC Cycloaliphatic, optionally fused,
non-aromatic carbocycle

Indexing CodesIndexing Codes
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• Superatoms:
Heterocycles:

HEA Monocyclic aromatic heterocycle

HET Monocyclic nonaromatic heterocycle

HEF Fused heterocycle

Indexing CodesIndexing Codes
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Metal Superatoms:
MX Any metal

AMX Alkali or alkaline earth metals
A35 Group IIIA - VA metals
TRM Transition metals (excluding lanthanum)
LAN Lanthanides (including lanthanum)
ACT Actinides

Indexing CodesIndexing Codes
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Other Superatoms:
HAL Halogens
ACY Acyls
PRTProtecting group
POLPolymer or polypeptide residue
DYE Dye group residue
XX Any atom or group excluding 

hydrogen (display only)

Indexing CodesIndexing Codes
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• Acyclic hydrocarbon attributes:
Chain length

LO Low (1 to 6 carbon atoms)
MID Middle (7 to 10 carbon atoms)
HI High (11 or more carbon atoms)

Chain type
STR Straight
BRA Branched

• Cyclic system attributes:
Ring type

MON Monocyclic
FU Fused

Degree of saturation
SAT Fully saturated
UNS Unsaturated

Indexing CodesIndexing Codes
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Fixed partFixed part

G1 = -C ; -ET ; -CHKLO

Variable partVariable part

Indexers allowed 50 G 
groups, 4 levels of 
nesting, 1023 atoms

• G groups

N

N

N G1

G2

N

G1 = -C ; -ET ; -CHKLO

Indexing CodesIndexing Codes
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Indexing ConventionsIndexing Conventions

Structure representation conventions:
• Bond Normalization

– Aromaticity
– Tautomerism
– Enol-Keto tautomerism
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Indexing ConventionsIndexing Conventions
• Aromaticity
The bonds in rings containing 2n atoms with n alternating single and 
double bonds are normalized. This normalization takes priority over 
other rules such as tautomerisation.

OHO
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Indexing ConventionsIndexing Conventions

• Tautomerism

Where:

X, Y are O, S, Se, Te, N

Z is B, C, Si, N, P, As, S, Se, Te, F, Cl, Br or I

Z YH Z

XH

Y

X
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Indexing ConventionsIndexing Conventions

• Tautomerism
If X and Y are different, the double bond is placed preferentially on the 
bond to the atom which is first in the sequence:

O,  S,  Se,  Te,  N

C OH C

S

O

S
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Indexing ConventionsIndexing Conventions

• Tautomerism
If X and Y are the same but not N, one double bond and one 
single bond are used.

C O C

S

S

O
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Indexing ConventionsIndexing Conventions

Note: This rule IS NOT applied to amino groups on normalized ring 
systems in which case the amino group is attached by a single bond

• Tautomerism
If both X and Y are N, normalized bonds are used.

C N

N
N N

but
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Indexing ConventionsIndexing Conventions

• Enol-Keto Tautomerism
If the heteroatom is O, S, Se, or Te, the keto form is preferentially indexed

X = O, S, Se, Te

C C C C

XH X



23

Special Structure FeaturesSpecial Structure Features

• Free Sites

• Variable Points of Attachment

• Translation
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Special Structure FeaturesSpecial Structure Features

• Free Sites
• By default, the nodes of an MMS structure are not 

substituted. Substitution is opened only when Free Sites 
are specified.

N

*
2*

2*

*
*

1 and 2 Free sites 
specified on ring
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• Variable Points of Attachment

Special Structure FeaturesSpecial Structure Features

will be inputChlorine may be 
connected to positions 1 
or 2

Question Query

While specifying that the 
# atom (dummy atom) 
can be connected to 
positions 1 or 2

N
Cl

N
# Cl

1 1
2 2
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• Translation
• Narrow translation will retrieve any specific moiety from 

a chemical group

Special Structure FeaturesSpecial Structure Features

Query
MMS

and

CH3

HAL

CH3

Cl

CH3

HALNT
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• Translation
• Broad translation will retrieve a chemical group from any 

specific moiety

Special Structure FeaturesSpecial Structure Features

Query
MMS

and

CHK

HAL

CH3

HAL

CH3
BT

HAL
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Search ProcedureSearch Procedure
Structure can be entered using:

Text Query Input TOPFRAG Software
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Text Query InputText Query Input
• The query is drawn using MMS. This query will include

Superatoms, Variable Points of Attachment and G groups.

• As a first step, each node of the parent compound (G0) 
is numbered in sequence around the ring structure.

G1 = ARY, ARY             CHK 

F                        #

N

N

O

G1

1

2

3

4
5

6
7

8

9

10

11

12

13

14 15

*
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Graph InputGraph Input
For our structure, enter:
1:11-1, 5-11, 9-13, 6-12, 14-15

G1 = ARY, ARY             CHK 

F                        #

N

N

O

G1

1

2

3

4
5

6
7

8

9

10

11

12

13

14 15

*
Verify by 

typing VE
again to 
open viewer 
and check 
input
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Atom InputAtom Input
Enter AT at QT prompt to enter ATom mode:
All atoms are assumed to be carbon.

For our structure, enter:
N 7,10
O 13
G1 12
F 14
# 15

G1 = ARY, ARY             CHK 

F                        #

N

N

O

G1

1

2

3

4
5

6
7

8

9

10

11

12

13

14 15

*
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Bond InputBond Input
Enter BO at QT prompt to enter BOnd mode:
All bonds are initially assumed to be single bonds.

For our structure, enter:
NO 1:5-11-1
DO 6-7, 9-13

G1 = ARY, ARY             CHK 

F                        #

N

N

O

G1

1

2

3

4
5

6
7

8

9

10

11

12

13

14 15

*
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Other Structure InputOther Structure Input

• Enter Free Sites using FS command 
• Enter Translation features using TRA 

command 
• Enter Variable Points of Attachment using 

VP command 
• Enter G groups (if any) using GM command 

and repeat procedure starting with GR
command

• Enter any attachment points using AP 
command 
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Parent structure is finished.
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G1 group is indexed and attachment 
points are added. Query is finished.
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Search ProcedureSearch Procedure
• Query is entered and searched for records with 

corresponding structures
• Each structure record has a Compound Number 

associated with it
• Compound Numbers (CNs) are transferred into 

two bibliographic patent databases on 
Questel·Orbit

• Derwent World Patents Index (DWPI) produced by 
Thomson

• Pharmaceutical Patents (PHARM) produced by INPI
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Search ProcedureSearch Procedure
• A screening search called the RE (REtrieve

candidates) search is run on query structure to 
retrieve a subset of structures containing 
fragments of the query structure

• The AA (Atom-by-Atom) search on the RE set is 
run to retrieve exact answers

• The CNs are transferred to the Questel-Orbit 
bibliographic system to retrieve the patent 
records in DWPI and PHARM
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Search ProcedureSearch Procedure

Structure search

CN link CN link

PHARM

CN 1

PN EP….

DWPI

CN 2

PN US…

N
G1

O

G2 N
G1

O

N
Br

O

MMS
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The AA search is completed.
There are  CN 11 answers.

Type LI 1-11 to list answers.LI 1-11
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The first seven answers will be
found in the Pharm database.

The remaining answers will be
found in DWPI.
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You must save your CN
list before switching to 
the bibliographic files.

Type SV CN <name>
I’ve named my list “WEBEX1”

The CN list has been saved
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Type ..BI to enter bibliographic files.
..BI
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Type FILE PHARM <enter>
to enter the Pharm database.
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Type *MD WEBEX1/CN to recall
and search the WEBEX1 CN list.

There are seven records in Pharm.
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The results can be transferred
to the DWPI file by using the MEM
command. The standardized publication
number XPN can be used. The command
is MEM /XPN. 
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Once results are MEMed, switch
to the DWPI file by typing 
FILE DWPI.
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Type *MEM /XPN to recall and search
the numbers in your MEM list.

There are 11 records in DWPI
corresponding to the 7 records
in Pharm.
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Type *MD WEBEX1/CN to recall 
and search the Derwent MMS results



49

There are 4 results in DWPI

Combine the results by ORing the
two search sets.
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There are 15 records in Derwent that
contain all of the MMS results
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Use PRT MAX IMG to
display records 
with embedded images.
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Bibliographic Search Bibliographic Search 
Summary 1Summary 1

• Type ..BI to enter bibliographic system

• Type FILE PHARM to enter Pharm 
database

• Type *MD <name>/CN to recall MMS 
results

• Type MEM /XPN to save publication 
numbers in a temporary (MEM1) list



53

• Type FILE DWPI to enter Derwent 
database

• Type *MEM /XPN to recall answers from 
Pharm and search saved MEM list in 
DWPI

• Type *MD <name>/CN to recall MMS 
results

• Type 1 OR 2 to combine all results in 
DWPI

Bibliographic Search Bibliographic Search 
Summary 2Summary 2
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New EnhancementsNew Enhancements--SDISDI
• SDIs

• Clients can now run weekly and monthly alerts 
(SDIs) for chemical structure queries

• SDI setup and editing is easy

• Clients are notified by email and results are sent 
as a compound number list



55

New EnhancementsNew Enhancements--SDISDI

• SDIs
• SDI Compound Number lists can be accessed 

the same as search results are:
–through the Merged Markush Service and 

then transferred to the QO bibliographic 
service 

–directly by running the *MD command on 
the answer list in the bibliographic service.
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Sample Email notification:

New EnhancementsNew Enhancements--SDISDI
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New EnhancementsNew Enhancements--SDISDI

- ST - (BA,CN,QT,RF,RE,AA,SB,BL,INFO,HELP) ?

rf sdi imidazole2

Recall in progress of SDI imidazole2

The following request was recalled successfully : 
#. Name                   Last Date         Answ.
1 imidazole2             2006-02-18        22 

The answers and the optional RX candidates were placed in the answer set : R01
#. Name Search Database      answer(s)    RX    RX File
1  R01  SDI   MMS               22 

The following set was saved successfully 
#.  Name                  CN Search File               Date
31  imidazole2SDI          22   SDI   MMS              2006-02-21

Recalling an SDI in MMS 
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New EnhancementsNew Enhancements--SDISDI
file dwpi
Search statement   1
*Md imidazole/cn

** SS 1: Results 2
Search statement   2
prt pn 

1/5 DWPI - (C) Thomson Derwent- image
CPIM Thomson Derwent
PN  - WO2005112920   A1 20051201 DW2006-01 A61K-031/404 Eng 89p *

AP: 2005WO-IB01459 20050419
DSNW: AE AG AL AM AT AU AZ BA BB BG BR BW BY BZ CA CH CN CO CR CU CZ
DE DK DM DZ EC EE EG ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG
KM KP KR KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NA NI NO NZ
OM PG PH PL PT RO RU SC SD SE SG SK SL SM SY TJ TM TN TR TT TZ UA UG
US UZ VC VN YU ZA ZM ZW
DSRW: AT BE BG BW CH CY CZ DE DK EA EE ES FI FR GB GH GM GR HU IE IS
IT KE LS LT LU MC MW MZ NA NL OA PL PT RO SD SE SI SK SL SZ TR TZ UG
ZM ZW

Recalling an SDI in Derwent World Patent Index
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New EnhancementsNew Enhancements--SDISDI
rf hisdi
The SDI requests saved on your account are :
#. Name                   last Date   Answ.

1 imidazole 2006-02-25        19 
2 imidazolex 2006-02-25        20 

Please, enter the name or the number of the SDI to recall : 
? 
1
Recall in progress of SDI imidazole
#. Name                   last Date   Answ.  
1 imidazole 2005-12-24        11 
2 imidazole 2005-12-31        11 
3 imidazole 2006-01-07        10 
4 imidazole 2006-01-14         5 
5 imidazole 2006-01-21         4 
6 imidazole 2006-01-28        18 
7 imidazole 2006-02-04         3 
8 imidazole 2006-02-11        22 
9 imidazole 2006-02-18        21 
10 imidazole 2006-02-25        19 
Please, enter the index of process to load ? 
? 
2

Previous updates of
an SDI can be
recalled by using
the command 
RF HISDI
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Sample SearchSample Search

• A free sample search can be run by using the 
command SEARCH or SEARCH SAMPLE
after the query is entered and validated.

• The sample search will run the complete RE 
search 

• The sample search will then run an AA search 
on a random sample of RE candidates

• Sample answers can be transferred to the 
bibliographic files and analyzed
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Sample SearchSample Search
SEARCH

*** RE ***
RE search started
...
RE Search completed
Result stored in R set  : R24
R24 - RE / MMS FRONTF MPHARM WPIM BACKF  : 38965 answer(s)

*** AA ***
Atom by Atom Search started on R set  R24

249 answers(s) for 3033 candidates (no rx candidate(s))
Atom by Atom Search completed on R set  R24
- 257 answers stored in R set  R25

Projected search time   : 0:0:10 to 0:1:42
Projected answers : 257 to 14936
Projected Rx candidates : 0 to 1

This query finally gave 1872 answers.
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New EnhancementsNew Enhancements--PARSEPARSE

• PARSE Command
• Allows you to separate a Compound 

Number (CN) set into up to four distinct 
CN lists. 

• These new lists can be processed 
separately in the bibliographic system 
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The R08 answer set contains 203 
compound numbers

PARSE R08 is executed.

The answer set is split into four lists
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New EnhancementsNew Enhancements--PARSEPARSE

PARSE can split an R set into up to four new CN 
lists:

• GEN.P will contain only generic compound numbers from 
MPHARM and BACKF

• SPC.P will contain only specific compound numbers from 
MPHARM and BACKF

• GEN.W will contain only generic compound numbers from 
WPIM and FRONTF

• SPC.W will contain only specific DCR compounds numbers 
from WPIM and FRONTF

Since an R set is created for each list, all of these 
lists can be separately saved and processed.



65

LI R12 1-10 will list the 
first 10 specific DCR 
numbers from set 
R12
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The R sets can be saved as a CN 
list for transfer to the 
bibliographic system. 
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New EnhancementsNew Enhancements--
SubaccountSubaccount

NEW COMMANDS
• SUBACCT – can be 

set up as mandatory
EXAMPLE:

SUBACCT PARKER

• AC – will give cost 
estimate anytime 
during a session

EXAMPLE
AC
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• Subset searching has been reduced to 
$50 per search

• Subset search can be run on up to 3000 
candidates. 

• It is helpful for working with large AA 
answer sets

New EnhancementsNew Enhancements--
Subset SearchingSubset Searching
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This general query was 
run on a very general 
steroid structure with 
many free sites.
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There were 4523 AA answers and 
14 leftover RX candidates that 
could not be processed.

A subset search can be run on the AA answers 
by substituting some of the free sites.
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A subset search is run on pregnane, 
which substitutes an ethyl group 
on node 15
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The AA search is run directly 
on set r15 which contained 
the 4523 answers. 

3 answers are obtained.
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For verification, an RE and AA 
search was run on the 
complete database and the 
same 3 answers were 
obtained.
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RolesRoles
• Roles can be applied to CN answer sets to 

narrow the focus of the set
• The following roles are used with CN lists in 

the bibliographic PHARM and DWPI files

A Substance analyzed/detected
C Catalyst
D Detecting agent
E Excipient
K Known Compound
M Component of mixture
N New Compound
P Known Compound Produced

Q Product defined by starting material
R Removing/purifying agent
S Starting material
T Therapeutically active agent or prodrug
U Use of a single compound
V Reagent
X Substance removed
Z Miscellaneous
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RolesRoles

File : DWPI

SS  Results
1      1072  *MD DSPECIFICS/CN <= full set

2       367  *MD DSPECIFICS.N.T/CN <= new and therapeutically active

3        18  *MD DSPECIFICS.A/CN <= analyzed substances

Search History – Limiting answer set by roles

Roles can be useful for separating pharm
compounds from compounds used with 
other technologies
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Exporting ResultsExporting Results

• Imagination will export results in an RTF 
format.

• QWEB 2, our Internet interface, will export 
results from PHARM and DWPI into a XLS 
(Excel) spreadsheet format, as well as RTF, 
PDF, TXT, and XML formats

• XLS format results can be combined with 
structure search results from other systems
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Exporting ResultsExporting Results

• Questel·Orbit allows for customized display 
formats

• Free format can be created using FOR 
command, with Derwent accession number, 
title (title terms for nonsubscribers), and 
compound numbers
FOR TICN AN TI CN  
(TICN is the name of the custom format)

• Customized formats can be used in QWEB2 
to create customized XLS tables.
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QWEB 2 
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QWEB 2 Export 
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XLS file from QWEB 2; 
these results can be 
combined with results 
from other structure 
searches
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XLS file from QWEB 2; MAX display; these 
exports now include images.
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BIZINT Smartcharts can also be used to 
capture results from DWPI exports.
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Contact InformationContact Information
• MMS Help Desk

• Tel: 800-634-9978 (US)

• Questel Orbit Help Desk 
• Tel: 800-456-7248 (US)
• Tel: 8000-783-7835 (Europe)

Questel Orbit Home Page
www.questel.orbit.com
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Thank You!


