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Why Chinese patents matter

• Volume, exploding...

• Increasingly innovative

• Potential infrigment, lawsuits
● Apple (2008, 2012, 2013), Schneider Electric, 

Samsung, ...

• Hard to access because of language
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Why chemical mining matters

• Find interesting patent(s) using text search
– Each patent can contain 100s of chemical names
– Convert them automatically to structures
– Enables chemical calculations

• Find interesting patent(s) using chemical structure 
search
– Requires building a chemical database index

• Track structures accross multiple patents

– Including multiple languages

– Searching for prior art, infringment, …

– Chemical similarity search

• ...
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Putting it together

7

Chinese patents matter

&

chemical mining matters

→

Chemical mining of chinese 
patents matters



ChemAxon?

• Cheminformatics, since 1998

• All of the top 15 global pharmas are customers

• Chemical database: indexing and searching

• English Name to Structure

• Document to Structure

• Missing piece: Chinese Name to Structure
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Chinese Name to Structure
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邓巍 (Wei Deng, a.k.a. David)

Builds on english name to structure

Specific dictionaries

Changes in algorithms...



The Challenges

1. Chinese texts have no spaces

2. Ester & Salt

乙酸乙酯

Ethyl Acetate
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The Challenges

3.   English: name alterations 

丁烷 → buta + ane  →   butane

4. Chinese: many Characters have different 
meanings

 盐 = salt
 酸 = acid

 盐酸 = hydrochloric acid
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OCR Error correction
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3-( 笨基 ) 丙酸

苯 = benzene

苯基 = phenyl

丙酸 = proprionic acid



OCR Error correction
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3-( 笨基 ) 丙酸

苯 = benzene

苯基 = phenyl

丙酸 = proprionic acid



Chinese Document to Structure

• Additional challenge: no spaces

• 如式 I 所示的 {5-[2-(4- 正辛基苯基 ) 乙基 ]-2 ， 2- 二
甲基 -1 ， 3- 二氧六环 -5- 基 } 氨基甲酸叔丁酯是合成
芬戈莫德及其衍生物的重要中间体。
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Chinese Document to Structure

• Additional challenge: no spaces

• 如式 I 所示的 {5-[2-(4- 正辛基苯基 ) 乙基 ]-2 ， 2- 二
甲基 -1 ， 3- 二氧六环 -5- 基 } 氨基甲酸叔丁酯是合
成芬戈莫德及其衍生物的重要中间体。

• XML Markup
● Patent metadata

● Encoding of characters

● Tags (e.g. <p>)

• Document annotation
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Document to Database



Document to Database
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Document to Database
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Document to Database
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Validation 1: Chinese name to structure

• Test set: 38,600 Chinese names + CAS 
number

• Contains unusual, incorrect, ambiguous 
names, radicals, inorganic salts, 

• Conversion rate = 59 – 79 % 

• Accuracy = 91%
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Validation 2: Chinese patents

• 54K chinese patents with automated english 
translation

• Filter: structures with at least 20 heavy atoms, and 
patents with at least 20 structures

• Remains: 2108 patents
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Validation 2: Chinese patents
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Conclusions

• Patent volume in chinese is booming

• It is important to mine & monitor it

• Automated solutions are needed, but hard

• General purpose auto translation is not enough

• Chinese N2S already gives better results

• ChemAxon can build solutions for specific workflows

• More collaboration with patent providers is needed to 
keep improving quality and solutions
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Extra information
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Automatic OCR Error Correction

(2R)-2-rnethylsulfany1-3-hydr0xybutanedi0ate

(2R)-2-methylsulfanyl-3-hydroxybutanedioate

Λr-benzyl-Λr-[3-(lH-tetrazol-5-yl)phenyl]propanamide

N-benzyl-N-[3-(1H-tetrazol-5-yl)phenyl]propanamide

  我们日前止在研究开友中文化字名称的 OCR 白动纠错工力能

我们目前正在研究开发中文化学名称的 OCR 自动纠错功能
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From Document to Structures

Non-searchable patent (50 pages) Structure (text + image) + location 
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ChemAxon’s “Document to Structure”

• Extract chemical information from documents
– Names: powered by the Naming Technology
– Also import SMILES, InChI, CAS number … 
– Images: OSRA, ...
– Works with scanned non-searchable PDF
– Returns structures and their location in the document
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ChemAxon’s “Document to Structure”

• Supported formats:
– MS Office document: doc, docx, ppt, pptx, xls, xlsx, odt …
– Embedded structure objects (ChemDraw, Symyx, Marvin, …) 
– PDF, text, XML, HTML
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• Data in DB:
– Structures
– Source (name, smiles, embedded, …) and location
– Documents, Authors, Metadata...

• Questions:

– What structures appear in a specific document?

– What documents contain a structure/substructure/...?

– What documents written since 2010 in location X contain 
substructure S?

– ...

ChemAxon’s “Document to Database”
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