
© 2025 American Chemical Society. All rights reserved.

Paul Peters – CAS, Jim Brown – FIZ Karlsruhe

BEST PRACTICES FOR 
ADVANCED STRUCTURE 
SEARCHING IN CAS STNEXT



© 2025 American Chemical Society. All rights reserved.2

Strategies for complex chemical structures

Agenda

• How to search for macrocyclic compounds with 

variable ring sizes across multiple databases

• Deduplicate patent results

• When to include stereochemistry in Derwent 

databases

• How to search for radicals or ions
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˗ Options for Ring System Data in CAS REGISTRY, but not in MARPAT

˗ Watch out for structure too large

˗ Use Non-H attachment to indicate further ring nodes

˗ Keeping ring with X3a completely open in terms of shape and elements

Challenges of adding variability into the ring structure

Searching Macrocyclic compounds
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Trying to draw as defined

Retrieves 148 substances in REGISTRY

But MARPAT gives Str too large message 
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The ring size of the smallest ring (/SZS) shows the value 17

Ring system data for macrocycles
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Cannot define a generic ring inside a ring

Embedded generic node error
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Approach in REGISTRY

˗ Indicating all ring bonds

˗ R1=C/N

˗ A is any element except H

˗ Smallest ring size should be at least 13

˗ How to indicate that the A node on the 

left is the start of any ring?
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˗ This atom is connected to 3 other ring atoms

˗ By specifying that that A must have a non-H 

attachment of Exact Ring 3, there must be a new ring 

starting at that position

Indicates the number of connections at this location

Non-H attachment solves this issue
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Most of the retrieved substances already have larger rings

Running the search in CAS REGISTRY
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Largest ring system had 64 atoms, could limit to the number of rings in the ring system 

Examples of retrieved exact structures
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Non-H attachment is well-recognized

Search works well in MARPAT



© 2025 American Chemical Society. All rights reserved.12

Remove the R1 group nodes completely that are not part of the inner ring

Alternative strategy: Positions marked have 
Exact 3 Ring connections
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Inner ring structure search

˗ Carbon nodes with * have non-H attachment of Exact 3 Ring

˗ Gives the same 148 substance records in REGISTRY, but 

still too large for MARPAT
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The issue is the repeating group

Let’s just remove it, but leave the bonds “ring” and the non-H attachments in place. 
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The issue is the repeating group



Some additional results for this query



The search also runs in MARPAT
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Limit to patent records

Bringing results into HCAplus
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Display results for this query
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Structure works across all structure searchable databases

Repeat strategy on Derwent databases
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Structure works across all structure searchable databases

Repeat strategy in Derwent databases
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HITSTR for DCR results; AHITSTR for assembled DWPIM results

Display results for this query
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˗ This example will deduplicate the same invention/similar patent 

family records

˗ Patent family records, not structures!!!

˗ Caution: Patent databases’ records may have different, 

relevant information

˗ i.e., Different patent family members

˗ This technique will remove a record if any patent number from 

the first database’s records matches any patent numbers in the 

records from the second database 

Please understand what is going on

Document deduplication
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TRANSFER patent numbers from the first database

NOT the corresponding set from the second database set

TRANSFER command

Document deduplication
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Unique DWPI record
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No unique records were found compared to HCAplus search

Repeat strategy in Reaxys databases
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Strategies for complex chemical structures

Agenda

• How to search for macrocyclic compounds with 

variable ring sizes across multiple databases

• Deduplicate patent results

• When to include stereochemistry in Derwent 

databases

• How to search for radicals or ions

• Restricting further substitution on VPA rings
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Will include stereochemistry whenever a specific stereoisomer is claimed

Stereochemistry in DCR
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Note: Be sure to include all 

stereoisomers for 

comprehensive searches.

Unique hits for each stereoisomer

DCR indexing in DWPI

DCR-8757 = L- Alanine

DCR-8214 = D-Alanine

DCR-8189 = Alanine
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All structures are considered flat, even if they show 

stereochemistry

Drawing a structure flat, or with stereochemistry, will retrieve the 

same records

Structure searching in DCR and DWPIM
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The flat version of Alanine

Structure searching in DCR and DWPIM
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Should these also be included in a search for Alanine?

Structure searching in DCR and DWPIM
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The D version of Alanine

Structure searching in DCR and DWPIM
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If you wish to be comprehensive, structure searching should be 

considered

 Isotopes, stereochemistry, etc.

Searching for a substance record with stereochemistry requires 

some finesse

 Part of a chemical name (/CN vs. /CNS)

 Frag code (for subscribers)

If you must …

Stereochemistry considerations
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Chemical name vs. chemical name segment
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Derwent auto-generated script for Alanine without M800 code

Derwent fragmentation code strategy
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No M800 code

Alanine script run in WPIX

. . .
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Derwent auto-generated script for Alanine with M800 code manually added

Derwent fragmentation code strategy
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Including M800 fragmentation code

Alanine script run in WPIX

. . .
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Structure searching captures all records with stereochemistry, whether the 

structure was drawn flat or with stereochemistry

When stereochemistry is a must for the search strategy –

 Consider chemical name/chemical name segment searching

 M800 fragmentation code for Derwent subscribers

Stereochemistry searching in Derwent databases
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Strategies for complex chemical structures

Agenda

• How to search for macrocyclic compounds with 

variable ring sizes across multiple databases

• Deduplicate patent results

• When to include stereochemistry in Derwent 

databases

• How to search for radicals or ions

• Restricting further substitution on VPA rings
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How to specifically search for these compounds

Unusual charges or radicals
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Bonds from N-C should be Exact to avoid finding normal amides in 

a substructure search

Nitrogen is locked against further substitution

Nitrogen has a H-attachment of Exact zero to avoid getting normal 

secondary amines

This retrieves radicals and any compound with a nitrogen charge

Important to define bonds as exact not exact/normalized

Structure search used for these results
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For positively or negatively charged compounds, use one of the 

icons in the structure editor to apply these

Radicals do not have a charge, but they would have an unusual 

valance on the nitrogen

Valence can be defined as an attribute to the nitrogen node

A amidogen node would have a valence of 2

Applying this would retrieve 112 compounds

Of these, 100 were named Amidogen. Could also see “free radical 

form” in the name

How to search for a presence of a radical

Looking for specific variations
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Registry produced 211 compounds, including 112 radicals, 44 

positively charged and 49 negatively charged compounds

DCR produced 10 compounds, all being radicals

ReaxysfileSub produced 4,320 charged and radicals, but the 

majority are from incorrect interpretation of algorithmic curation of 

journals and patents, for example in WO2019036008:

DCR and ReaxysfileSub

Charges and radicals in other files
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Strategies for complex chemical structures

Agenda

• How to search for macrocyclic compounds with 

variable ring sizes across multiple databases

• Deduplicate patent results

• When to include stereochemistry in Derwent 

databases

• How to search for radicals or ions

• Restricting further substitution on VPA rings
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Would be interested in finding dialkylphenols where the oxygen 

may have any further substituent, but no further substitution on the 

phenyl ring

Searched as such, this query 

retrieves 1.7 mil compounds in 

Registry

Restrict further substitution on Ring
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Adding more VPA hydrogen nodes or locking VPA locations doesn’t 

produce the correct results in Registry:

Structure on the right gives good results in DCR and ReaxysfileSub

Cannot combine with an atom lock or add more hydrogens

What doesn’t work



© 2025 American Chemical Society. All rights reserved.49

The closed substructure search still brings in some unexpected 

results: 

Where a polymer repeating group creates the 4th attachment (left)

It does include a compound with a hard-coded Hydrogen (right)

Open the Oxygen with non-H attachment Minimum 1

Run a Closed Substructure Search
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Create a second L-number where the phenyl ring is reduced to a 

generic Cb group with 6 carbon atoms, unsaturated and 

monocyclic, which can then be locked against further substitution

Combine with a generic representation of this structure

Some options to restrict further substitution
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Linking and Not-linking roles

Prepared but not intermediate products
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Find docs where an RN is linked to PREP, but not also to RACT

PREP not-linked to RACT
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Strategies for complex chemical structures

Agenda

• How to search for macrocyclic compounds with 

variable ring sizes across multiple databases

• Deduplicate patent results

• When to include stereochemistry in Derwent 

databases

• How to search for radicals or ions

• Restricting further substitution on VPA rings
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