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Patents, Journal Articles and MRW's: a Buried Treasure?

— "'""7"_”7}.;1_;(;5;0;4_1005495 —
Chemical structures l

, Chemical
(images) wow Qameslfragments (text)

/'/
| /'/
/ sisting of the
: omo 3 o, @ n/,’unﬂﬂ““'m"“"”wpm
B-dichloro- 14),7.56 a compo
| b‘ Doyl P2 53 as06.2 In another aspect. e 1M sal, N
|
T &o ylamine
I NH,
| (=]
|

of.

drates and solvates ther®

Jly acceptable chemical

snownin Table 8 and pramace UGy SHHE e haing the folowind

— mwum,m embodiment, the invention provides
- | In J '
' (Formula B): 23
| ; ‘I WO 2004/076412 | structure R
|

ﬂ f ? ‘. '
|
- o " ‘|
i

| L Markush
R Y structures (text,
| | ‘ images, CDX)

Chemical structures
(CDX files)

S

InNfoChem GmbH © 2013

ICIC 2013 Vienna, October 13 — 16

Dr. Josef Eiblmaier



Info

Manuscript = Article = Database ...
Publishing I

Springer

RSC]|

Advancing the
Chemical Sciences

SYNTHESIS

Manuscript
submission

0o

©

Database production e.g.
SciFinder, Reaxys, SPRESI
eEROS, ...

InfoChem GmbH © 2013 ICIC 2013 Vienna, October 13 — 16 Dr. Josef Eiblmaier


http://www.osi.lv/hgs/redangl.html

Info

CDX Scheme vs. Database Record

ChemDraw file Database

Purpose: presentation / publishing Purpose: search / retrieval

no search

Unstructured Structured

Structures: no strict rules Structures: strict rules

General rules: none Database rules: strict
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CDX Scheme Processing,

Chemical structures (SD files)

what does that mean? w | oo : ‘
x
H
[€5) ChemDraw Ultra - [Ticagrelor.cds [ ——— NH Cl = | 5 HOOC, | H,N Ky
5 -~ R N F
File Edit View Object Structure Text Curves Color Online Window Help [-=]x] o y W\ \v
| ~ ~ n1uuu,xz,z.JD@qé@nm;g‘ﬂmnvQQ\/‘ 0’ "o . —p—s
| = Lo
|0 @ H HO = = E
v | /N
& H F S
S A it Q _NH 0" o E
SN F F Py
S HOT N soc,  c N S . .
wy Reactions (RD files)
N F I F 3 5
N[ (533 4 difluorophenyhacryiic acid [E)- 313 A difluarophenylacryloyl chioride (1) E .
Y @, HO S0Ch cl
\“Aea’ \\
== % \ F . F
5 \ W
~ JH % ’ N T H
=0 X o 2 \ I "H - i
o) H 9 T L CIJ\/\KWF o"s‘g o F
OO o F 1. CHafly, PA(OA W I "
sy N 2 LioH, 150, TH Y . .
=G o/’s‘\o 28
F
I ICSchemeProcessor S,NMFIF LB, A~
P HooC,
0/ \\o = -~ 1 -
-3-(3 4-diflucrophenyl)-1-({ 385,68, 7a5)-8 & 1 CLCO,EL EtN, acetone, H,0
Rl el s el e AR (1R 2R)-2-(3 A-difluoropheny) o Foozrambo ’ .
methanobenzo[clisothiazok 1-yl)prop-2-en-1-one (11} cyclopropanecarboxylic acid {11} @: 4 L-tartaric acid, EtOH @:
HOOC, w HoN -
; g\—ﬁOﬂEtoEth, acetone, HyO W\ F 2 W\ E
al
aeMHO F o v
4. L-tartaric acid, EtOH
HoN \\“©:F L. 0
v o Conditions (RD files)
(1R 25)-trans-(2 4-
., d\ﬂuorophenyl)cyc\oprlopylamme (I\Jilj Reag ent SO Ivent Catalyst
| P |
socl,
Source: Thieme Pharmaceutical Substances, Ticagrelor (in production) .
LiOH H,0, THF | Pd(OAc),
Cl-Co2Et, Acetone,
Et,N H,0

InNfoChem GmbH © 2013

-

ICIC 2013 Vienna, October 13 — 16

Dr. Josef Eiblmaier



Info@

But: CDX files, often an optical illusion! Me
Authors are very inventive for a ,perfect* layout! FMocN —
Appearences are deceiving! '

» Usage of graphical symbols
* Polymer supports

 Heteroatoms [1-Cp-closo-1,2,3,5-
FepchgHg]

C Grid: ¢c——C——Cc——Cc—=cC
TCHOIOTTOE 3VOFTEass
illy available trityl : ‘ ‘ ‘ ‘ ‘
ol/lantern) with Ac © c c C C

lethylamine (DIEA)/CH,Cl, (Scheme 2).'Y
of 13 from the polymer-supported 19 with
Cl,, the loading amount of 13 was deter-

33 mmol per lantern. After removal of the
|C6H14B8FGP2| . a P . - I T .
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Optical illusions 2

» Unresolvable labels
* Labels not defined
» Element symbols used as R-group labels

* Ambiguous fragment labels (e.g. molecular formula)

Expand Label

T
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Optical illusions 3

» Variable points of attachment
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Optical illusions 4

» Reaction arrows / forked arrows / brackets
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Approach
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Approach
» The algorithmic approach:

- Application of a set of rules in the software (generic, project unspecific). Software

should recognize all cases that might occur!

« project (title-) specific rules (drawing conventions must not change), otherwise

further development necessary
« manual post correction required (cost/time intensive)

« problem is infinite, unprecedented issues can not be handled

» The templating approach:

- software is developed to recognize a defined set of problems (PS)

- all content must be manually pre-templated (cost intensive) according to the
capabilities of the software
» The hybrid approach:

 depending on the source the focus can be laid on either approach
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Templating

» Templating: Guidelines for authors and typesetters
» Syntax definitions for tables, R-groups etc.
» Syntax rules for captions
» Reaction arrangement, forked arrows

* Rules for reaction conditions

(reactants, catalysts, solvents, yields, temperature)
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Examples:
» Algorithmic detection of features "
» Resolution of repeating groups / XSN:\;H \
» Enumeration of R-groups N\R
» Resolution of aliases/labels Ca:m : ;
* source specific alias databases \ N7 .
* continuously extended A
» Table Enumeration ‘\:*k E‘N: | Ph

* compound enumeration \/

. reactl_on fa.ctual data: E10,C Acz VS —— E10,C
Caption/Yield I 0 °c: 05-1h I
» Variable points of 34-94% “ @
attachment 102
» Forked arrows /
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Sucessful Application of CDX Processing:
Chemistry Enrichment Workflow*, (Wiley Smart Article)

Article
Figures
~ Schemes

Annotation
Enumeration

Wiley Online
| Library
~ Smart Article

Chemistry Chemical
Cartridge Structures

*Reinhard Neudert: Enhancing the User Experience for Wiley Chemistry Content, ICIC 2012 14. — 17. Oct0be
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Templating*
Author‘s CDX File CDX Template Enumerated structures
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*Reinhard Neudert: Enhancing the User Experience for Wiley Chemistry Content, ICIC 2012 14. — 17. October, Berlin
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Workflow Science of Synthesis Update
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Pharmaceutical Substances
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Conclusion

» As much as possible algorithmic processing desirable
* generic: can be applied to other contents as well

 cheaper (humans cost!)

» 100% conversion (without human interaction) never possible
» Solutions are project / source specific
» Relevance of automatic extraction will continuously increase

» Authors / Publishers play an essential role in a successful conversion
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Questions?
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