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Key Relationships in Patents and Papers

Document Assay Result Compound
Research article

Analysis of in vitro bioactivity data extracted from drug
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What is chemicalize.org?

chemicalize.org is a public web resource developed by ChemaAxon which uses ChemaAxon's Name to Structure
parsing to identify chemical structures on webpages and other text. Related to each structure, structure based

predictions are available, as well a search interface is provided to discovery substructures or similar structures.

Practical Utilities

Name-to-struc (n>s) for selected or batch conversions from
patents, papers, abstracts, web pages and other sources

Intersect different content at identity or similarity level
Molecular properties and bulk download

Extracted structures archived, searchable and sharable
Similarity display of analogue series from a document
Bulk upload to PubChem for intersects and triage
Result display in JIChem for Excel

Can iterate with OPSIN for IUPAC fixes

To To To To To Io T I
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Chemicalize.org Exploitation Challenges

Specific retrieval of patent or other source (e.g. target recall)

Working different sources (e.g. CiteXplore/espace/Scibite for retrieval,
Google for cross-checks, WIPO for images and tables,
Freepatentsonline for deeper queries)

Eyeballing original documents for relevant sections
Locating exemplified drug-relevant/lead-like structures with data links
For many patents examples >> activity data links > potent structures

Selecting best sources/family members for optimal IUPAC extraction
guality (e.g. US pats and FPO)

Filtering novel structures from common chemistry

Need to be PubChem cogniscant for effective triage

For a variety of reasons some documents have low extraction rates
Tricks and work-rounds enhance exploitation
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Target Recall: CiteExplore

CiteXplore - advanced search

Scope Full search - | |IDPPIV OR dipeptidyl peptidase AND inhibitor

Al available

Data source
* Limited to database(s) : I Medline ¥ patents (Bio) |

Sorting By Publication date -

Title only oODPPI Vo

Title + abstract oDPPI Vo Patents = 144
Title+abstrdapept odyl pept idd@3IBsPatents =1,5201e d |
Title+abstract 0 0 iMadhneb772,@3 Patents =124,516

Ti tl e + diabedesor a ¢ tMedlive = 431,299 Patents = 36,792

Title + abstract AMPPIV OR dipeptidyl peptidase AND inhibitor AND
di abet eso Medline = 1,105 Patent s

o Do Do Do To I»

CiteXplore is restricted to EBI patent abstracts so you can get higher recall at
full-text sources such as SureChemOpen, EPO/espace, WIPO and FPO
(but not search Medline in parallel)
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Target Alerts: SciBite
SeibitedE prsseme g

o] i [= \
Open Drug Discovery Intelligence Targets, Diseases & Drug Names © &l News

dipeptidyl-peptidase 4 Newsletter “

This is the SciBite dipep§dyl-peptidase 4 newsletter as of Mon Apr 30 09:06:20 BST 2012. SciBite's information system scans 1000s of literature, patent, blog and news reports every day. When we find a new article that mentions this topic, we tag it and you see the
results below. Mote, A yeflow star on literature articles indicates this is from one of the top 100 journals (ranked by impact factor).
For regular updates, subdgkribe to the RSS newsletter via the top left-hand box on this page.

NMIH Grants: Note, that gfants regarding this topic are not shown in the list below by default. There can be a lot of these, and they can be overbearing on with regards to other results. To see grants involving this topic, click the Grants link on the article filter bar below. A
quick scan of our data sufjgests there have been arcund 7 relevant NIH grants in the last 50 days.

Source Filters *ON* : Literature 1C Clinical Trials @ News @ Patents G Grants E] Clear

@ Pharmafeutical Compositions Of Combinations Of Dipeptidyl Peptidase-4 Inhibitors With Pioglitazone (Merck Sharp & Dohme Corp; Merck Sharp & Dohme)
DPP4, dipfptidyl-peptidase 4) [ACTOS

No futher details available
4 days ago

Combinption Therapy For Use In Treating Diabetes (Japan Tobacco Inc,; Mera, Yasuko,; Japan Tobacco Inc; Kuroki Yukiharu; Mera Yasuko; Kuroki, Yuk|haru)

(DPPa, dipfptidyl-peptidase 4) (Diabetes Mellitus) (Japan Tebacco) Gene-Disease Link

Frovided igdla method of treating or preventing diabetes in a subject comprising administering a therapeutically effective amount of {a) a compound of formula (I) or a pharmaceutically acceptable salt thErEUf and (b) & DPP-TV mhlbltur, to a subje.
NE d

Patent #WO02012045566 (JAPAN TOBACCO I ; MERA, YASUKO,; JAPAN TOBACCO IC; IKTHARU,; MERA ¥ ; YUKTHA & days ag
Modulafors Of The Gpri19 Receptor And The Treatment Of Disorders Related Thereto (Sadeque, Abu 1.M; Jones Robert M; Lehmann, ]uerg,, Arena Pharm Inc; Sadeque Abu ] M;
Marquej, Glen,; Jones, Robert M,;...)

(DPP4, diplotidyl-peptidase 4) (SLCSAZ, solute carrier family 5 ) (GPR119, G protein-coupled receptor 119) (Obesity] (Type 2 Diabetes Mellitus) (Diabetes Mellitus] (Meglitinide) [Arena) Gene-Gene Link Gene-Disease Link Pharmacological Invest.

The preserf invention relates to the GPR11% receptur agonists: 3-fluoro-4- (5 -fluoro-6-(4-(3-(2- fluuruprupan 2-yl)-1,2 4~ Ua(ad\azul S-yl)piperidin-1-yl)pyrimidin-4- ylamlnuj M, N-dimethylbenzamide -fluuru 4- (5 fluuru G-(4-(3-(2- fluuruprupan 2 ylj 1,24,

Fatent #WO2 0275 1 3.M; 3 G, QUE ABU 7 M, MARQU! : 1, MORGAN MICHA HARMA ...} 25 days ag
Tetrahyfiro-Imidazo[1,5-A]Pyrazine Derivatives Salts, Preparation Methods And Medicinal Use Thereof (Jiangsu Hengrui Medicine Co Ltd; Jiangsu Hengrui Medicine Co., Ltd; Shanghai
HengruifPharm Co Ltd; S...)

DPP4, d\E étid;l-éaétidasa 4

Pharmacefically acceptable salts of (R)-7-[3-amino-4-(2,4,5- trlﬂuorophenyl] butyryl]-3-triflucromethyl-5,6,7,8-tetrahydro-imidazo[1,5-a]pyrazine

[ IENGRUI ANGHAT T AR T PHARM: ) 44 days age
Modifie§ Release Compositions For Dpp-Iv Inhlbltors
DPP4, d\E étldgl-aaatldase4

The preserf invention refers to pharmaceutical composition comprising a DPP-IV inhibitor.
Patent #US2 08 &4 days ag

Xanthis= Derivatives, The Preparation Thereof And Their Use As Pharmaceutical Compositions (Boehringer Ingelheim Pharma & Co. Kg; Boehringer Ingelheim Pharma & Co Kg)
DPP4, di tidyl-peptidase 4

The preserf invention relates to substituted xanthines of general formula wherein R1 to R4 are as defined herein, the tautomers and the stereolsomers thereof mixtures thereof, the prodrugs and the salts thereof which have valuable pharmacological...

2040552 (B PHARMA & CO. KG; =El TM PHARMA & CO KG) 72 da;s ag:

r hes
Paten amt Deutsch English Francais

Eurof 1an Espacenet oot

Pltell Offlce
Offict =urcpé=n Patent search Change country ~

US2012040982

44 About Espacenei Other EPO online services

Bibliographic data: US2012040982 (A1) — 2012-02-16
Bibliographic data

o o Boeringer Ingelheim

Claims - PR . . : e
Xanthine derivatives, the preparation thereof and their use as pharmaceutical compositions

Original document I
g Page bookmark US2012040982 (A1) - Xanthine derivatives, the preparation thereof and their use as pharmaceutical compositions e b 2 O 1 2

Inventor{s): HIMMELSBACH FRANK [DE]; MA RKHICH AEL [DE], ECKHARDT MATTHIAS [DE]; LANGKOPF ELKE [DE]; MAIER
ROLAND [DE]; LOTZ RALF [DE] +

Citing documents
INPADOC legal status
INPADOC patent family Applicant(s): BOEHRINGER INGELHEIM PHARMA & CO KG [DE] +




Slicing and Dicing US2012040982 (1)

Xanthine derivatives, the preparation thereof and their use as pharmaceutical compositions - BOEHRINGER INGELHEIM PHARMA & CO. KG - Moz
Hle Edit View History Bookmarks Tools Help

Xanthine derivatives, the preparati... | +

& http % 3A% 2F% 2 Funany. freepate ine.com%2Fy2012%2F0040982.html&source=fp#cID420

[#) Most Visited @) Getting Started ) Latest Headlines {_} Post to CiteULike [}  TinyURL! {_ save on delidous {_i Import to Mendeley

1

AT SIES Sae cIEa T < A Ao
C%.ﬁﬁg D= ,{Q o Q'ﬂ*\%l ‘C-llf;;,r@ ?jliifrf o

TET T =& =TS TRy —PITe Ty TSy == SO Ty = T =1 TS T FZ DOt 1= § 10— o= PTEST RTT= 1= § AT
(212} 1-{2-[2-{carboxymethyloxy}-phenyll-ethy}-3-methyl-7-(3-methyl-2-buten-1-yl}-2-( 3-amino-piperidin-1-yl}-xanthine
(213} 1-(2-{2-[{methoxycarbonyljmethyloxy]-phenyl-ethyl}-3-methyl-7-( 3-methyl-2-buten-1-yl}-8- 3-amino-piperidin-1-y
(214) 4-methyl-phenyl}-ethyll-3-methyl-r-(3-methyl-2-buten-1-yI}-8-( 3-amino-piperidin-1-yl}-xanthine
) 4-hydroxymethyl-phenylj}-ethyl]-3-methyl-7-( 3-methyl-2-buten-1-y}-8-( 3-amino-piperidin-1-yl}-xanthine
carboxy-phenyll-ethy(-3-methyl-7-( 3-methyl2-buten-1-y(}-8-( 3-amino-piperidin-1-yl}-xanthine
{2-[&-(methoxycarbonyl)-phenyll-ethyl-3-methyl-7-( 3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-yl}-xanthine
! carboxymethyll-phenyll-ethyl-3-methyl-7-( 3-methyl-2-buten-1-y[}-8-( 3-amino-piperidin-1-yl}-xanthine
(methoxycarbonylymethyl-phenyi-ethyl}-3-methyl-7-( 3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-ylj-xi
2-carboxy-ethyl}-phenyl-ethyl}-3-methyl-7-{ 3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-yl}-xanthine
}-8-(3-amino-piperidin-1-yl}-:
-methyl-phenyl-ethyll-3-methyl-7-(3-methyl-2-buten-1-yl}-8-{ 3-amino-piperidin-1- anthine
2-(3-carboxy-phenyl|}-ethy(-3-methyl-7-{3-methyl-2-buten-1-y|}-8-(3-amino-piperidin-1-yl}-xanthine
-methyl2-buten-1-yl}-2-( 3-amino-piperidin-1-yl}-xanthine
(3-methyl-2-buten-1-yl}-8-(3-amino-piperidin-1-yl}-xanthine
(methoxycarbonylymethy(l-phenylj-ethyl}-3-methyl-7-( 3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-yl}-xi
(2-carboxy-ethyl}-phenyl]-ethy[}-3-methyl-7-(3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-yl}-xanthine
[2-(methoxycarbonyl-ethy(-phenyl-ethyl-3-methyl-7-( 3-methyl-2-buten-1-y(}-8-( 3-amine-piperidin-1-yl}- Report error

1-{2-[2-(carboxymethyloxy}-phenyl...

A Chemicalize converted 1,390 structures from the FreePatentsOnline (FPO) URL
A From the 497 examples 486 converted

A Need to scan the document and iterate with scroll bar to spot lead-like structures
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Slicing and Dicing US52012040982 (

File Edit View History Bookmarks Tools Help
Xanthine derivatives, the preparati... | +

€ chemicalize.org/?url=h *§ - slideshare

= ] e

|2l Most visted @ Getting Started Latest Headlines { ! Post to CiteULke { ! TinyURL! { i save on delicious

Hle Edit View History Bookmarks Tools Help
88 OPSIN: Open Parser for System... < | *§ napthalin IUPAC - Google Search

| -0-}
L ol |88 opsin.ch.cam.ac.uk

(8 Most Visted @) Getting Started =/ Latest Headlines { | Post to GiteULike

Download structures

“riginal version U'i"]& from top

A ~
I-_ﬁ__. )] :| ) .'._‘._I _,\,I:?
8::_{\-11 C *.fll

e

O~XX

1-[{5-methyl-benzo[d)isoxazol-3-ylymethyll-3-methyl-7-( 3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin- 1-yl}-xanthine
1-[(5-methyl-benzo[d]isothia zol-3-yI)methy(-3-methyl-7-( 3-methyl-2-buten-1-yl} -amino-piperidin-1-yl}-xanthine

b 1-(2-phenyl2-oxo-ethyl}-3-methyl-7-( 3-methyl-2-buten-1-yl} -iming-piperazin-1-ylj}-«anthine

1 1-(2-phenyl2-oxo-ethyl}-3-methyl-7-(3-methyl-2-buten-1-y! -amino-[1 4]diazepan-1-yl}-xanthine

2-cyclohexyl-ethyl}-3-methyl-7-(3-methyl-2-buten-1-yl}- -aming-piperidin-1-yl}-xanthine

1-[2-[2-difluoromethoxy-phenyl-ethyll-3-methyl-7-( 3-methyl-2-buten-1-yj-8- 3-amino-piperidin-1-yl}-xanthine
1-[2-[2-difluoromethoxy-phenyl}-2-oxo-ethyl-3-methyl-7-(3-methyl-2-buten-1-y[}-8-( 3-amino-piperidin-1-yl}-=anthine
1-[2-( 2-triflusromethoxy-phenyl}-2-oxo-ethy(-3-methyl-7-[ 3-methyl-2-buten-1-y -amino-piperidin-1-yl}-xanthine
1-[2-(indan-4-yl}-2-oxo-ethyl-3-methyk-7-( 3-methyl-2-buten-1-yl}-8-(3-amino-piperidin-1-yl}-xanthine
1-[2-(benzo[1,3}dioxol4-yl)-2-oxo-ethy(-3-methyl-7-(3-methyl-2-buten-1-yl}-8-( 3-amino-piperidin-1-yl}-xanthine

(3-methyl-2-buten-1-yI}-8-(3-amino-piperidin-1-yl}-xanthine

cyclopropyl-phenyl)-2-oxo-ethyll-3-methy| 3-methyl-2-buten-1- -amino-piperidin-1-yl}-xanthine
volopentyl-phenyll-2-oxo-ethyll-3-methyl-7-(3-methyl-2-buten-1- (3-amino-piperidin-1-yl}-xanthine
henyl-phenyl)-2-oxo-ethyll-3-methyl-7-( 3-methyl-2-buten-1-yl}-8-(3-amino-piperidin-1-yl}-xanthine

(2-izopropylphenyl}-2

x

Enter a chemical name into the box and then click submit. If the nar»iI
be interpreted, a depiction, a SMILES string, its InChl and its CML WJ
returned.

lro—benzo[‘l 3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-y(}-8-(3-amino-pig
Submit |

Updated 13/3/12: Minor bug fixes and improvements to case sensitivity

A paper describing OPSIN is now available from JCIM. If you have found OP$

in your work citing it would be very much appreciated.

Depiction courtesy of the Indigo Toolkit

A OPSIN picks up some of what chemicalize misses (e.g. 389 above) but not all
A OPSIN error reports may help fix a series for Chemicalize (e.g 1 vs. L)
A Practically more important if that example has potent activity
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Slicing and Dicing US52012040982 (ll1)

Similarity display clearly picks out the lead-like analog series (top)

Select via FPO text > example list only, > Word > PDF > chemicalize
upload > SDF download 486 structures (bottom)

However, from the partial descriptions these may include prophetics
Also download 28 claimed examples via PDF
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Slicing and Dicing US52012040982 (1V)

No titl

r2012

Can locate an SAR table with 11 point IC50s
But.... only 9 examples below 100 nM, example 25 is 56 nM
The designation of series 1 and 2 obfuscates their example identity

To Do o
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PubChem Triage of Chemicalize Output (I)

Results: 1 to 20 of 285

Sure

Title: Heterocyclic compounds that are inhibitors of the enzyme DPP-IV
Patent Number
Issue Date:

Query Structures

FrontPage Claims Description  Chemical Images

Example 25 SMILES > neither an exact match nor tautomer 7 thus novel
Repeat search at 95% Tanimoto > 289 neighbors > cluster

Closest PubChem analog > ChemSpider > SureChem > Novo Nordisk DPPIV
patent from 2005 [11]



Search By:

To To To o Do Do Do o o

¥ Draw a Structure 10, SMILES, InChl Structure File

PubChem Triage of Chemicalize Output ( 1)

Structure Search Query Preview o

Name/ Identity/ Substructure/

Text Similarity Superstructure Molecular Formulz

T

C:\Users\cdsouthan\Documents\CDS_docs\WorkiP :ats Search | Preview |

Enter single file name

Tot al extraction from US2012040982 >
493 exact matches (= preexisting PubChem CIDs)

486 example-only SDFs > upload > 21 exact-match CIDs

34 claims-only give 9 exact-match CIDs, primary sources were:

5 from ChEMBL from a Boeringer Ingleheim 2007 Publication

7 from Thomson Pharma

2 from ChemSpider with SureChem links to Boeringer Ingleheim patents

Thus 461 examples chemicalized fromUS2012040982 are NnNno

However, cannot check enatiomeric or tautomeric inexact matches from
PubChem interface (only for existing CIDs)
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PubChem Triage of Chemicalize Output ( 1)

Search Add to builder
#41 Add Search (#24) AND #36
Add Search (#36) AND #31
Search (#36) AND #7
Search (#1) OR #23

Search (#8) AND #26

Search "chembl"[SourceName]
Search Limits: Thomson Pharma
Search Limits: IBM

Search Limits: DiscoveryGate
Search Limits: SLING Consortium

Chemicalize examples-plus-claims US5201204098 = 29 CIDs (search 36 above)
Thomson Pharma/Discovery gate intersect is ~ Derwent WPI (search 31)

This matched 20 from the 29 (search 36), presumably DWPI extractions
ChEMBL (7) matched 6 from 29 (i.e. extracted from papers)

SLING matched 8 from 29 (i.e. extracted from EPO patents)

It was thus possible to intersect the chemicalize extractions from this patent with
four independent primary sources in PubChem from patents and publications
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Patent oWal kingo from Che
similarity results (1)

/\Properties

 Pages: 555 EXA SIM [, Pages: 1 $S5 EXA SIM L, Pages: 1

The similarity results from one example gave 1734 matches out to Tanimoto 0.5,
extendi n@® aelempgleospate of US2012040982.

Scrolling these shows at Tanimoto 0.6, with shared substructures in blue,
connect to a different older patent US7772226, also for DPPIV, from Eisai
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