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 Structure and text searchable database of

◦ USPTO applications/grants (from 1976)

◦ EP applications/grants (from 1986 soon to be from 1978)

◦ WO applications (from 1978)

◦ JP patent abstracts (from 1976)

◦ MEDLINE abstracts

 12 million unique structures

 20 million patents, 18.5 million MEDLINE abstracts

 Structures indexed from full text of patent document

 Updated within 24 hours of patent publication!
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Francisco-Javier Gamo et al 

Nature 465, 305–310 (20 May 2010)
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https://www.ebi.ac.uk/chemblntd
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1. Generate a list of patents using the chemical 
compounds deposited in ChEMBL NTD for 
release to Research community

2. Prioritise Patents in terms of chemical and 
biological relevance associated with anti-Malaria 
treatment

3. Demonstrate that the additional data form 
SureChem add sbenefit to that currently 
accessible from ChEMBL NTD



www.surechem.org

1. Construct Query
◦ Text

◦ Chemical

◦ Text & Chemical

2. Search
◦ Select Patent Authority 

◦ Perform
◦ e.g. Exact, Substructure, Similarity or  Patent No.

3. Display Results
◦ Structures 

◦ Patent information

◦ Heatmap 
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Set Name  Source
No. Unique of 

Structures
Search Type

Full
TCAMS+GNF+ StJudes 

+FDA
19699 Sim 0. 95

TCAMS_filtered
Med Chem Friendly 

TCAMS Structures  
1484 Similarity 0.9

GNF_filtered
Med Chem Friendly 

GNF Structures
1102

Similarity 0.9

St Judes_filtered
Med Chem Friendly 

StJudes Structures
207

Similarity 0.9

FDA Drugs Literature 17 Exact/ Sim/ SubS

TCAMS_Murcko Scaffolds
415

SubS

TCAMS_Div Cluster Representatives 2834
Similarity 0.9
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 Remove unwanted compounds with structural features or PhysChem  ‘Lead-like’ 
properties

 Filters
1. (soft ) Compounds removed containing only the very ‘worst’ Structural features

2. (Medium) Compounds removed due to unwanted Structural features only
3. (Strict) Compounds removed due to unwanted Structural & PhysChem features 

Pass Rate # Filter 1 Filter 2 Filter 3

TCAMS 13358 97% 56% 11%

GNF 5373 89% 51% 20%

St Judes 1523 91% 46% 13%
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# 0 

patents

Exact Molecular 

Matching

# 841 

patents

Exact Molecular or 

Name Matching

# 841 

patents

Non-Stereo 

Molecular Matching

FDA Approved Drug: Artemether 
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pyronaridine 
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Total No of patent = 19029
Count of Individual  

Patents Containing

1 search structure 13714

Between 2 - 4 search structure 4100

Between 5 - 8 search structures 1026

Between 9 - 12 search structures 168

Between 13 - 16 search structures 21

All 17 search structures 0

 Any 50% of search structures can be found 

together in a single patent in 1% the patent hits
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Set Name  
No. of Search 

Structures 

Tanimoto 

Cut Off

No. Structure 

Hits

No. Patents 

Hits

Full 19699 0. 95 39,733 496,162

TCAMS_filtered 1484 0.9 10,753 185,278

GNF_filtered 1102 0.9 11,475 119,955

St Judes_filtered 207 0.9 1,042 14,526

TCAMS_Div 2834 0.9 1,955 11,758
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Set Name  
No. of Search 

Structures 

No. Structure 

Hits

No. Patents 

Hits

FDA 11 7574 50,893

TCAMS_Murcko 412 140980 534,520
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3068 Patent  from 1542 structures with overlapping chemistry 

from scaffold substructure and close overall similarity

Structures with 10% of patents also continuing the term 

‘Malaria’ or ‘Falciparum’

Similarity Search Substructure Search

~40 K 

structures

~140 K 

structures

~1.5 K  

relevant 

structures
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 Metrics
◦ The count of co-occurrence of different hits within a 

single patent.

◦ Frequency of  a given structure within patent compared 

to baseline.

 Metrics + other approaches
◦ Use of chemical filters and rules of thumb

◦ Combined substructure, similarity and keyword

◦ Natural Language Processing approach to identify 

exemplified compounds  
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 TCAMS author’s identified 404 patents with 

structures present in  in the dataset  
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 Genes for P. falciparum
◦ PfCRT CQ resistance transporter
◦ PfMDR1 P-glycoprotein homolog 1
◦ PfDHFR dihydrofolate reductase

 Structures
◦ Atovaquone 
◦ Pyrimethamine 
◦ quinacrine 

 Keyword
◦ Malaria

J Yuan et al; Science 333, 724.
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 Make publicly available structures and patent IDs

 Likely sets
◦ Structures from ‘Exact’ search of full ChEMBL-NTD

◦ Hits from combined Substructure & Similarity searches

◦ Patents filtered by relevant keywords

◦ Patents from top bio-active molecules (to-do)

 Discuss with key stake holders as to mode and 

method of release
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 Dr John Overington, ChEMBL

 Dr Ashely George GSK

 Dr Yingyao Zhou GNF

 Digital-Science 
◦ Nicko Goncharoff 

◦ Richard Koks

◦ James Siddle
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E: info@digital-science.com

London office:

Digital Science

The Macmillan Building

4 Crinan Street

London

N1 9XW

A.Hinton@digital-science.com
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