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What is a patent?

A patent application is an agreement between 
inventor and state, allowing an inventor a monopoly 
over their invention for a limited time. In the EU, 
applicants are required to disclose their inventions 
in a manner sufficiently clear and complete for them to be 
carried out by a person skilled in the art. In the United 
States, inventors are additionally required to include the 
‘best mode’ of making or practicing the invention. 



Patents are very interesting documents

Three reasons why life scientists should read patents more 
frequently

1. Some information appears earlier in patents than in scientific 
journals

2. Patents may contain sound data that never appear in the 
literature.

3. Patents are a source of hard-to-get information from 
commercial suppliers.

Seeber, F. Nat. Protocols 2007



Patents as pharmaceutical data source
Complementary between journals and patents

“In certain fields, new advances are disclosed in patents long before 
they are published in peer-reviewed journals.”    Grubb. W.P.

Patent publication
Mar 2004

Patent application
Nov 2002

~18 months 2.5 years

USPTO patents (PN: US20040058820)

“Novel Cannabinoid-1 Receptor Inverse Agonist for the Treatment of Obesity”

Journal publication
Dec 2006

CNR1
modulates

(PMID: 17181138)



Unique chemistry from patents

Data from AstraZeneca’s Chemistry Connect

Muresan, S. et al. DDT 2011
Southan, C. et al J.Cheminfo. 2009

~6% of compound structures exemplified in patents 
were also published in journal articles



Anatomy of a patent

Front page - contains a wealth of information about
the patent

Detailed description of the invention - the heart of a 
patent application. It generally describes one or more 
preferred embodiments of the invention in enough detail 
to enable someone of ordinary skill in the art to make or 
use the invention without having to resort to undue 
experimentation

Claims - the most important part of the patent application. 
Define the scope of patent protection afforded to the 
owner of a patent.

C.P. Miller, M.J. Evans, The Chemist's Companion Guide to Patent Law, 2011









Searching for patents

Structure -> Patents & Patent -> Structure

Official public portals

Open full-text



Manually extracted SAR data (commercial)

• GOSTAR (GVKBIO Online Structure Activity Relationship Database) is a 
comprehensive database that captures explicit relationships between the three 
entities of publications, compounds and sequences.

• It includes 2.6 million compounds linked to 3,500 sequences with 12.5M SAR 
points extracted from 43,000 patents and 67,000 articles from 125 journals



Annotate patents manually
Brat – rapid annotation tool (http://brat.nlplab.org/index.html)



Annotate patents manually
Brat – rapid annotation tool (http://brat.nlplab.org/index.html)



Name-2-structure
OPSIN – http://opsin.ch.cam.ac.uk/



Chemical Named Entity Recognition (CNER)

N-Ethyl-p-menthane-3-carboxamide

C(C)NC(=O)C1CC(CCC1C(C)C)C

WS3 cooling agent (CAS 39711-79-0)

O

N
H

Name-to-Structure
software



Compound extraction via chemical text mining
Traditional text mining pipeline

• Determining the start and end of IUPAClike names in free text is a tricky 
business.

• Chemical names can contain whitespace, hyphens, commas, 
parenthesis, brackets, braces, apostrophes, superscripts, greek
characters, digits and periods.

• This is made harder still by typos, OCR errors, hyphenation, linefeeds, 
XML tags, line and page numbers and similar noise.



OCR Errors: Compound Names

• lH-ben zimidazole → 1H-benzimidazole

• 4- (2-ADAMANTYLCARBAM0YL) -5-TERT-BUTYL-
PYRAZOL-1-YL] BENZOIC ACID  →
4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-
yl]benzoic acid

• triphenylposhine → triphenylphosphine



Text Mining Conversion by Name Class

Class Category Names n2s_1 (%) n2s_2 (%) n2s_3 (%) None (%)

M Molecule 7,262,798 81.4 64.8 77.1 7.8

D Dictionary 26,876 38.1 45.1 3.5 38.5

R Registry number 304,064 0 0 0 100

C CAS number 47,815 0 0 0 100

E Element 836 92.8 58.5 78.7 3.2

P Fragment 2,663,677 72.9 58.9 0 19.8

A Atom fragment 96 90.6 36.5 0 6.3

Y Polymer 295 0 44.1 22.7 36.9

G Generic 1263 2.6 6.3 0.5 91.9

N Noise 104 32.7 24 19.2 52.9

Total 10,307,824 76.3 61.0 54.3 14.1

ChemAxon 5.5
converts 60%

NCI/CADD Chemical Identifier Resolver 
converts 48%

Muresan, S. ChemAxon UGM 2011



Extraction compounds from US20100221398
Google Patents + Chemicalize.org (ChemAxon)



Extraction compounds from US20100221398
Google Patents + Chemicalize.org (ChemAxon)



What is a key compound?

Drug candidate

Compound(s) with optimal physicochemical properties

Compouns(s) with the most suitable pharmacokinetic 
profile

The most biologically active tool or probe



Key compounds from patents

”Old school” techniques
Look for clues in text: “most preferred” wording 
in claims; crystal form info; scale of synthesis

Structural information alone
Frequency of group (FOG) analysis of
exemplified compounds

Structures and SAR data
Work out SAR using biological data and 
structures



Figure 2. Graphical image of patent example compounds in chemical space. Each gray circle represents an example 
compound. The black circle, square, and triangle represent key compound candidates.

Kazunari Hattori; Hiroaki Wakabayashi; Kenta Tamaki; J. Chem. Inf. Model. 2008, 48, 135-142.
DOI: 10.1021/ci7002686
Copyright © 2008 American Chemical Society

Exercise 2b: Predicting Key Example Compounds

Theory: Chemists carry out extensive SAR around key compounds. 
Cluster examples and look for centres of densely populated regions

Key compound prediction from patents



Key compound prediction from patents
From WO1996025405 the earliest patent which claims it, can you 
work out the structure of Bextra (Valdecoxib), the Pfizer NSAID?

74 exemplified cmpds



R-group decomposition (Free-Wilson like)



FOG ranking



Key compound prediction from patents

1) Extract compounds from patents
• manual curation (GVKBIO)
• text mining (SureChemOpen, OSCAR)

2) Define core
• manually (e.g. from patent Markush)
• automated core perception

3) R-group decomposition (ChemAxon’s JChem)

4) Rank compounds based on FOG (Spotfire, EXCEL)

Frequency of group (FOG) analysis



WO1996025405 - Bextra

Source #compounds Bextra
exists

Bextra
ranked

GVKBIO 74 Y 1 (broad core)
1 (narrow core)

SureChem 501 Y 1 (broad core)
1 (narrow core)



EP268956 - Aciphex

Source #compounds Aciphex
exists

Aciphex
ranked

GVKBIO 27 Y 2 (core1)
1 (core2)

SureChem 168 Y 1 (core1)
1 (core2)



EP268956 - Aciphex



EP296749 - Aricept

Source #compounds Aricept
exists

Aricept
ranked

GVKBIO 76 Y 1

SureChem 108 Y 1



EP296749 - Arimidex

Source #compounds Arimidex
exists

Arimidex
ranked

GVKBIO 70 Y 1

SureChem 267 Y 1



WO1989006649 - Raxar

Source #compounds Raxar
exists

Raxar
ranked

GVKBIO 102 Y 5

SureChem 0 N n/a

X is CH, CF, CCI, or N.



US3912743 – PAXIL

Source #compounds Paxil
exists

Paxil
ranked

GVKBIO 60 Y 54



US3912743 – PAXIL



Key compound prediction

Method Key compound
as the first 
ranked
compound

Key compound
within the first 5 
ranked
compounds

Cluster seed
analysis

11 (23%) 26 (54%)

Molecular Idol 5 (10%) 22 (46%)

Frequency of 
group analysis

11 (23%) 17 (35%)

48 drug patents, with more than 10 compounds, including the drug



JCIM paper 
http://dx.doi.org/10.1021/ci3001293



Summary

• Unique chemistry from patents (8% out of 55M parent 
structures in AstraZeneca’s Chemistry Connect)

• Public sources for full text patent access and open 
source software for chemical text mining

• Frequency of group analysis is a simple process to 
visualize and rank patent compounds
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