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Agenda
• What are the patentability 

requirements of chemical entities?

• Why search the patent and non-patent 
literature?

• Why is structure searching essential 
for chemical entities?

• What are the two types of structure-

 
searchable databases for patent and 
non-patent literature?

• How do exemplified compound 
databases and Markush databases 
differ?

• What value does Markush searching 
provide?  
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What are the patentability requirements of 
chemical entities?
• To be granted a patent, your 

invention must show
–

 
utility

–
 

novelty
–

 
non-obviousness

• Requirements are the same 
regardless of invention
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What do you look for in prior art?  

• Anticipation (lack of novelty)
–

 
a reference is said to anticipate 
an invention if it discloses every 
element claimed 

–
 

must occur in a single reference

• Obviousness
–

 
usually involves combining more 
than one reference 

–
 

must be a suggestion or teaching 
to combine references
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Why search the patent and non-patent literature?    

• Obtain an overall picture of the art in 
your area of interest  

• Become acquainted with the known 
compounds in your area of interest 

• Obtain background information to 
determine if your invention is 
patentable 

• Explore issues concerning freedom-

 
to-operate, validity, etc. 

To gain a comprehensive background (in pharmaceutical 
treatment of diabetes, for example)

Metformin
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Why is structure searching essential for 
chemical entities?  
• Identifies the substance of interest precisely

• Useful in locating both known and research compounds 

• Best technique to identify chemical entities depicted by structures 
in references 

Chemical name searching is not precise, but can be useful as a 
supplement to gain additional references not linked to a structure
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What are the two types of structure-searchable 
databases for patent and non-patent literature?

• Exemplified compound databases
–

 
information on specific substances

• Markush databases
–

 
information from Markush structures in patent claims or disclosures    

–
 

R-groups of patent Markush structures are defined to search all possible 
permutations
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How do exemplified compound databases differ 
from Markush databases?

• Are these substances known?   

• What are the references to these  
substances―patents, non-patents, 
other disclosures? 

• What are the uses of these 
substances?

• Are commercial sources available  
for these substances? 

A known insulin-

 
stimulating 
pharmaceutical 
compound

Search exemplified databases when 
you need information about specific 
substances: 
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Access important exemplified compound 
databases through STN®

• CAS REGISTRYSM/CAplusSM

• Derwent World Patents Index®

 

(WPINDEX)

• ReaxysFile
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CAS REGISTRY—the world’s largest source of 
chemical substance information (more than 54 
million)

• Compounds associated with 
preparations, property data, etc.

• Compounds that are specifically 
mentioned in patent claims 

• Compounds that play a key role in the 
journal article or patent 

• Reactants and isolated intermediates

• Specific substances from the 
examples with non-characterizing 
data 

CAS REGISTRY contains a variety of substances: 
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A variety of useful information is available in a 
CAS REGISTRY record

CAS Registry Number®

CAS Systematic Name -

 

current

Trade names, synonyms

Deleted CAS Registry Numbers

Molecular formula

…

CAS Systematic Name -

 

previous
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A variety of useful information is available in a 
CAS REGISTRY record (cont.)
…

Databases 
on STN that 
include this 
CAS RN

The substance
structure image

The number of 
references in 
CASM/CAplus
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Let’s try an example of a structure search in CAS 
REGISTRY 
Locate patents for squaric acid compounds with these specific 
substitutions:   

Substitution is allowed on all open sites
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Use STN Express®

 
software to create your 

structure query
Define your query attributes:

• No additional fusion on phenyl or cyclobutene

• Additional substitution is allowed

• Cb = carbocycle: unsaturated, monocyclic
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Search for substances first in exemplified 
compound database REGISTRY, then in Markush 
database MARPAT  

Approach:

1. Structure search in CAS REGISTRY

2. Cross over REGISTRY hits to CAplus

3.

 

Markush structure search in MARPAT 
for patent records
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Reference:
L14  ANSWER 1 OF 3  CAPLUS  COPYRIGHT 2010 ACS on STN 
AN   2007:145730  CAPLUS  Full-text
DN   146:229183
TI   Preparation of N-pyridinylphenyl-3-4-diaminocyclobut-3-ene-1,2-diones as

CHK1, CHK2, and/or SGK kinase inhibitors for treating cancer
. . .

Reference from CAplus retrieved from the 
REGISTRY structure search

Hit structures:
RN   924909-93-3  CAPLUS     
CN   3-Cyclobutene-1,2-dione, 3-[[(3-hydroxyphenyl)methyl]amino]-4-[[4-hydroxy-

3-(2-pyridinyl)phenyl]amino]- (CA INDEX NAME)

RN   924909-95-5  HCAPLUS     
CN   3-Cyclobutene-1,2-dione, 3-[[4-hydroxy-3-(2-pyridinyl)phenyl]amino]-4-

[[(1R)-1-phenylethyl]amino]- (CA INDEX NAME)

NH NH

O

CH2

OHO

N

OH

Me

Ph

N
H

N
H

OO OH

N

R
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How do Markush databases differ from 
exemplified compound databases?

A Markush structure search

• Retrieves patent records of interest even if the record does not

 
refer to a specific substance  

• Helps determine whether your substances of interest are included

 
in a patent’s broad Markush claims   

Search Markush databases to see if a substance is part of 
a Markush structure patent disclosure
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MARPAT®

 
is a Markush database, available only 

on STN

Producer CAS

Content Markush structures covering organic and 
organometallic compounds in patents

Coverage 1988 to date 
(also includes 1961-1987 records from INPI)

Approximate numbers >300,000 patent records
>800,000 Markush structures
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Modify your STN Express structure query for 
Markush searching by adjusting the nodes  
Nodes are disclosed in the following ways:

• Specifically: methylene only

• Specifically or generically: methylene or “alkylene”

• Specifically, generically, or with a text descriptor: methylene,

 
“alkylene”, or “linking group”

MARPAT settings influence the type and amount of hits
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Tailor your query using MARPAT settings to 
retrieve substances covered by Markush claims   
Query attributes:

• No additional fusion on phenyl 
or cyclobutene

• Additional substitution is 
allowed

• Cb = carbocycle: unsaturated, 
monocyclic

MARPAT settings:

• The cyclobutene must be 
specifically disclosed

• All other nodes can be 
disclosed specifically or 
generically
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What value does Markush searching provide?  
10 additional (unique) patent records   
Approach:

•

 

120 compounds•

 

120 compounds1. Structure search in CAS REGISTRY

•

 

3 references (all patent records)•

 

3 references (all patent records)2. Cross over REGISTRY hits to CAplus

•

 

12 patent records•

 

12 patent records3.

 

Markush structure search in MARPAT 
for patent records

•

 

(-2 patent records)•

 

(-2 patent records)Eliminate duplicates from REGISTRY/

 
CAplus

•

 

10 patent records!•

 

10 patent records!MARPAT records unique to MARPAT
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Unique hits retrieved from MARPAT 
Reference:
L14  ANSWER 3 OF 3  MARPAT  COPYRIGHT 2010 ACS on STN 
AN   124:175615  MARPAT  Full-text
TI   Preparation of substituted N-aryl-1,2-diaminocyclobutene-3,4-dione smooth

muscle relaxants
...
Query hit:

OO

G1 G3G5 G8 G11 G10

18C
G9

G9

MSTR 1

G1     = NH 
G3     = NH 
G5     = Ph (opt. substd. by (1-2) G6)
G6     = OH 
G8     = 18 

G10    = Ph (opt. substd. by (1-2) G6) 
G11    = (0-6) CH2 
Derivative: or pharmaceutically acceptable salts
Patent location: claim 1
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Summary: the importance of Markush 
searching for chemical entities  
• Locate chemical entities precisely with structure searching  

• Begin structure searches in exemplified compound databases 
for specific compounds

• Search your structure query in MARPAT to supplement your 
retrieval

With MARPAT, you can locate additional references not found in 
exemplified compound databases
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Put the information retrieval talents of Science IP 
experts to work for you  
• Tap into the knowledge base of searchers who understand the 

scientific research process
–

 
All have many years of experience searching CAS and STN databases 
across many scientific areas 

–
 

All have advanced scientific degrees (a number have a Ph.D. in chemistry)

• Obtain thoughtful and thorough answers to your scientific 
questions



January 11, 2011

www.scienceip.org
1-866-360-0814 (toll free in N. America)

E-mail: scienceip@cas.org

Thank You!
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Appendix 

• Use the following slides if audience has questions.
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Results of the CAS REGISTRY and MARPAT searches
Approach:

-

 

Structure search was run in CAS REGISTRY

-

 

Hits searched in CAplus; limited to patents (L6)

-

 

Structure search was run in MARPAT

-

 

CAplus hits NOTed out (L11)

Results:

L12         13 DUP REM L6 L11 (0 DUPLICATES REMOVED)

ANSWERS '1-3' FROM FILE HCAPLUS     

ANSWERS '4-13' FROM FILE MARPAT 
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Types of structure-searchable databases
• Exemplified compound databases:

– Search for indexed specific compounds
– Examples: 

• CAS REGISTRY/CAplus
• Derwent World Patents Index®

 

(WPINDEX)
• ReaxysFile

– All of the above databases are on STN.

• Markush databases:
–

 
Search for compounds which fall within a Markush structure in the claims or 
disclosure.

– Searches the various permutations of the R-groups.
– There is no requirement that the compounds were made.
–

 
Often retrieves patent records which are not retrieved in the exemplified compound 
databases.

– Examples: 
• MARPAT
• MMS (also includes specific compounds)
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CAS REGISTRY/CAplus

• Producer: Chemical Abstracts Service

• Document types: Patents, non-patents, conference proceedings, 
dissertations, etc.

• Content: chemistry and all related areas

• Coverage in years: 1907 –

 

present; some earlier records

• Additional facts:
–

 
CAS Registry/CAplus are full implementation is only on STN 

–
 

CAS Registry/CAplus are the main databases in SciFinder®―
–

 
A structure search in CAS Registry retrieves CAS Registry Numbers®

 

which can be 
searched in other databases to get references (patent and non-patent literature).

–
 

CAplus is the companion reference database to CAS Registry. It includes:
•

 
enhanced titles and abstracts

•
 

patent family information for patent records.
•

 
detailed structure (CAS Registry Numbers) and concept indexing



31CAS is a division of the American Chemical Society.             Copyright 2010 American Chemical Society. All rights reserved.

January 11, 2011

MMS (Merged Markush Service)
• Producer: Thomson-Reuters and INPI for the older information

• Host: Questel-Orbit

• Document types: patents

• Content and coverage in years: pharmaceuticals (1978 –

 

present), 
agrochemicals (1982 –

 

present), and general chemicals (1982 –

 

present)

• Approximate number of compounds: > 2.5 million structure records

• Additional facts:
–

 
Includes both specific compounds and Markush structures

–
 

Includes organic compounds, peptides, organometallics, etc.
–

 
Bibliographic information is retrieved from the World Patent Index (“Derwent”).
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Markush database: MARPAT
• Producer: Chemical Abstracts Service

• Content: Markush structures covering organic and organometallic 
compounds in patents.

• Coverage: 1988 –

 

date (also includes 1961 –

 

1987 records from INPI)

• Approximate numbers: > 300K patent records; > 780K Markush structures

• Additional facts:
–

 
Records include the Markush indexing, bibliographic information, and 
abstracts (the latter two are the same as in CApus).

–
 

Available only on STN.
–

 
The same patent record may be retrieved in the CAS REGISTRY/CAplus 
search (due to the specific compounds) and from the MARPAT search (due 
to the Markush indexing). Duplicates can be removed.
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MARPAT settings:
• Query node settings (“match level”): nodes disclosed:

–
 

Specifically (“atom”): retrieves only that node or group (narrowest)
•

 
E.g. : 1,2,4 triazine will only retrieve hits with the 1,2,4 triazine.

–
 

Specifically or generically (“class”): retrieves that group or a generic version 
of it
•

 
E.g. 1,2,4 triazine: will retrieve that triazine, “heterocycle”, 
“heterocycle”

 

which fits in with the element count (i.e., 1 or more 
nitrogens), or “ring”

–
 

Specifically, generically, or with a text descriptor (“any”): (broadest)
•

 
E.g.

 

Chloro-phenyl-1,2,4 triazine: This setting will retrieve chloro-

 
phenyl, “halo”-phenyl, or “optionally substituted”-phenyl based on the 
terminology in the patent.

• Settings used depend on the type and amount of hits you want to 
retrieve.
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Example: table of results
Table was made using the STN Express Table Tool from the transcript.
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Appendix: Drawbacks of searching only full-text patent 
databases on the Internet 
• Not structure searchable.

–
 

Often research compounds are only referred to as structures; cannot be 
retrieved by term searching.

–
 

Structure searching on chemical structures: retrieves hits not retrieved by 
term searching

• Search by terms; need to search all names/chemical names and 
variations.

• Search by codes: generally sufficiently precise.
• No intellectual indexing or enhanced title/abstracts.
• Often the query options are limited; cannot search with complex 

queries as can be done on STN.
• Often no indication of patent family members of the same 

invention.
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