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US patent applications by year  
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*2012 includes patent applications published on or before 9th August 2012. 
“Pharma” is defined as IPC codes C07*, A61K, A61P and A01N. 
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USPTO Bulk Downloads 
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Workflow 
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Green Book 1976-2000 
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SGml (2001 grants) 

• Uses different tags to Red Book documents 

• May contain unclosed tags: 
 

 

<PCIT> 

<DOC><DNUM><PDAT>5154857</PDAT></DNUM> 

<DATE><PDAT>19921000</PDAT></DATE></DOC> 

<PARTY-US> 

<NAM><SNM><STEXT><PDAT>Goto et al.</PDAT></STEXT></SNM></NAM> 

</PARTY-US> 

<PNC><PDAT>25229963</PDAT></PNC></PCIT><CITED-BY-EXAMINER> 
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Red Book (2002 – present) 
<heading id="h-0082" level="1">Example 30</heading> 

<heading id="h-0083" level="1">Preparation of (E)-2-amino-N-(3-(2-(2,6,6-
trimethylcyclohex-1-enyl)vinyl)phenyl)acetamide</heading> 

<p id="p-0883" num="1052"><chemistry id="CHEM-US-00235" num="00235"> 

<img id="EMI-C00235" he="20.07mm" wi="57.57mm" file="US20090170841A1-
20090702-C00235.TIF"  img-content="chem" img-format="tif"/> 

</chemistry> 

</p> 

<p id="p-0884" num="1053">(E)-2-amino-N-(3-(2-(2,6,6-trimethylcyclohex-1-
enyl)vinyl)phenyl)acetamide was prepared following the method used in 
Example 15.</p> 

<p id="p-0885" num="1054">Step 1: Coupling of Wittig reagent 24 with 3-
nitrobenzaldehyde gave 1-nitro-3-(2-(2,6,6-trimethylcyclohex-1-
enyl)vinyl)benzene as a light yellow oil. Yield (0.639 g, 95%), isomer ratio 
4:1 ratio trans:cis.</p> 

<p id="p-0886" num="1055">trans-isomer: <sup>1</sup>H NMR (300 MHz, CDCl<sub>3</sub>) 
&#x3b4; 8.24 (t, J=1.9 Hz, 1H), 8.04 (m, 1H), 7.69 (d, J=7.7 Hz, 1H), 7.47 (t, J=8.0 Hz, 1H), 6.83 (dd, 
J=16.3, 0.85 Hz, 1H), 6.40 (d, J=16.3 Hz, 1H), 2.06 (t, J=6.2 Hz, 2H), 1.81 (s, 3H), 1.65 (m, 2H), 1.52 (m, 
2H), 1.08 (s, 6H);</p>  
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Html generated from red book 
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Benefits of clean Input 

• Patent feed text: 
Cis-2,3,6,7,12,12a-hexahydro-2-benzyl6-(4-methoxyphenyl)-pyrazino0x9b 2',1':6,1 
!pyrido0x9b 3,4-b!indole-1,4-dione 

 

• Extracted from USPTO source: 
Cis-2,3,6,7,12,12a-hexahydro-2-benzyl6-(4-methoxyphenyl)-
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione 

 

• LeadMine entity: 
Cis-2,3,6,7,12,12a-hexahydro-2-benzyl-6-(4-methoxyphenyl)-
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione 
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New line in 
middle of name! 



leadMine 2.0 
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• Tokenization determined by the terms to be 
recognised 

 

• Dictionary and grammar based general entity 
recogniser 

 



Default Dictionaries 
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Dictionary  Example  Size 
Molecule   benzoic acid          Infinite 
Dictionary   ranitidine  11,201 
Registry #   GW-409544  Large but finite 
CAS Number  7732-18-5  Large but finite 
Element   gold   185 
Fragment   phenyl  Infinite 
Atom Fragment  chloro   11 
Polymer   polystyrene  74 
Generic   alkane  362 
Noise   formal  16 



LeadMine 2.0 

• Dictionaries to be used are configurable e.g. 
protein targets, genes, diseases, reaction 
names etc. 
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• Matching speed is independent of dictionary 
size 

 
• Any dictionary can be used with spelling 

correction to match lexically close entities 

 



LeadMine 2.0 Configuration 
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#A company registry number for a compound 

[dictionary] 

  location  CFDictR.cfx 

  entityType  R 

  htmlColor  #90b0ff 

  caseSensitive  false 

  useSpellingCorrection  false 

 

#A molecule e.g. 2-methylpyridine 

[dictionary] 

  location  CFDictM.cfx 

  entityType  M 

  htmlColor  violet 

  enforceBracketing  true 

  caseSensitive  false 

  useSpellingCorrection  true 

  minimumCorrectedEntityLength  9 

  maxCorrectionDistance  1 

Spelling correction can 
be adjusted on a per 
dictionary basis 

Multiple dictionaries 
can map to the same 
entity type 



Building Dictionaries 

• Uses Daciuk/Mihov’s algorithm to allow building 
dictionaries with millions of entities in linear time 

• Extremely large dictionaries are often smaller when 
compiled than the original input 

• 54 million synonyms from PubChem can be compiled 
to a dictionary slightly less than 1gb in 17 minutes 
and 20 seconds! 
 

Daciuk, J.; Mihov, S.; Watson, B. W.; Watson, R. E. Incremental 
construction of minimal acyclic finite-state automata. 
Computational linguistics 2000, 26, 3–16. 
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Foreign Language Support 

• Chinese and Japanese chemical names may be 
rapidly converted to English as a pre-
processing step 

 

 
“Translating IUPAC-like chemical nomenclature to and from 
simplified Chinese” 9:10 am, Wednesday, Global Opportunities 
in Chemical Information 
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Sample outpuT (HTml) 

ACS National Meeting, Philadelphia, USA  19th August 2012 



Sample outpuT (CSV) 
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"in",E,"M",1,0,"COC1=CC=C(CN2CCC(CC2)O)C=C1","1-(4-methoxybenzyl)piperidin-4-ol", 

"in",E,"M",1,0,"BrCC1=CC=C(C=C1)OC","1-(bromomethyl)-4-methoxybenzene", 

"in",E,"M",1,0,"OC1CCNCC1","4-hydroxypiperidine", 

"in",E,"G",1,0,,"brine", 

"in",E,"M",1,0,"CN(C=O)C","dimethylformamide", 

"in",E,"M",1,0,"C(C)(=O)OCC","ethyl acetate", 

"in",E,"M",1,0,"CO","methanol", 

"in",E,"M",1,0,"C(Cl)Cl","methylene chloride", 

"in",E,"G",1,0,,"silica gel", 

"in",E,"M",1,0,"S(=O)(=O)([O-])[O-].[Na+].[Na+]","sodium sulfate", 

"in",E,"M",1,0,"C(C)N(CC)CC","triethylamine", 

"in",E,"N",1,0,"O","water", 



BRAT (brat rapid annotation tool) 

T1 M 25 44  4-hydroxypiperidine 

T2 M 78 95  dimethylformamide 

T3 M 121 153 1-(bromomethyl)-4-methoxybenzene 

T4 M 178 191 triethylamine 

T5 M 404 417 ethyl acetate 

T6 N 439 444 water 

T7 G 457 462 brine 

T8 M 495 509 sodium sulfate 

T9 G 658 668 silica gel 

T10 M 675 683 methanol 

T11 M 684 702 methylene chloride 

T12 M 714 747 1-(4-methoxybenzyl)piperidin-4-ol 
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BRAT (brat rapid annotation tool) 



PatfetcH 
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PatfetcH 
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PatfetcH-cont. 

• Recognises common USPTO grant/application 
number variants e.g. 6356863/US 
6356863/006356863/US 6,356,863 B1 

 

• Allows all USPTO patent grant/applications to 
be accessed as text or html from simple URLs 
e.g. patfetch/patents/6356863.html 
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“Macroscopic” analysis 

• Having all patents available allows for analysis 
that spans the entire corpus rather than being 
limited to a single patent 

• Example use cases 

– Identifying the key compounds in a patent 

– Finding the first instance of a molecule in the 
patent literature 

– Identify patents containing novel chemistry 
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Filtering irrelevant patents 

• Most irrelevant patents can be excluded by 
IPC codes. These are assigned by the USPTO to 
classify each patent. 

• Typical pharmaceutical IPC codes 
– CO7 (Organic Chemistry) 

– A61K (Preparations for medical, dental or toilet purposes) 

– A61P (Specific therapeutic activity of chemical compounds 
or medicinal preparations) 

– AO1N (Preservation of bodies of humans or animals or 
plants or parts thereof) 
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Finding the first mention of a 
compound 

• Trivial names of compound often won’t be present in 
the first patent synthesising a compound 
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• Brand name Fabior, approved May 11, 2012 

• Generic name Tazarotene 

• First mentioned in US05023341 

 

 



Finding the first mention of a 
compound 

• Brand name Erivedge, approved January 30, 2012 

• Generic name Vismodegib  

• First mentioned in US20060063779A1 
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Novel compounds per patent 
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Novel compounds per patent 
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Awareness of novel scaffolds 

ACS National Meeting, Philadelphia, USA  19th August 2012 

Pitt, W. R.; Parry, D. M.; Perry, B. G.; Groom, C. R. Heteroaromatic rings of 
the future. Journal of medicinal chemistry 2009, 52, 2952–2963. 



Awareness of novel scaffolds 

ACS National Meeting, Philadelphia, USA  19th August 2012 

US46041346, 1983 



Awareness of novel scaffolds 
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US20040038959A1 



Rate of novel scaffold discovery 
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*year not yet complete 
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Solvent Occurrences 
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Extracted from reactions in 2008-2011 USPTO patent applications 



Conclusions 

• Getting clean text from patents is an 
important starting point 
 

• LeadMine offers a highly configurable 
environment for performing entity extraction 
 

• Comprehensive coverage of the patent 
literature can assist in identifying the 
interesting aspects of a new patent 
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Simple JAVA api 

ExtractEngine engine = new ExtractEngine(); 

EntityCollector collector = engine.processString("text 
to analyse"); 

List<Entity> foundEntities = collector.getEntities(); 

for (Entity entity : entities) { 

entity.getText(); 

entity.getEntityType(); 

entity.getBeg(); 

entity.getEnd(); 

} 

ACS National Meeting, Philadelphia, USA  19th August 2012 


