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Chemotion Repository: Benfits and Workflow -\\J(IT

Karlsruher Institut fur Technologie

submit your data
Electronic Lab Notebook o y

« Digital storage J choose publishing options
» Data processing
J % select data & transfer 1| OpenAccess

Repository for molecules and reactions including related research data
(descriptions, procedures, properties, analytics)
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ChemScanner — Basic Ideas = ‘(IT

FAIR data concepts/infrastructure start now, will work in future,
but what about the past?

= ELNSs and repositories are basic instruments for our current and future work
» Knowledge of the past decades is reserved to commercial databases

= Scientific work depends on all data/community knowledge

How to re-use existing literature information?

4 Helmholtz Open Science Webinars H E L M H 0 LT Z

Webinar 51 — 6 / 10 September 2019 Open SCience



ChemScanner — Basic Ideas ..\X‘(IT

Karlsruher Institut far Technologie

3-(1,3-dithiolan-2-vlidene)-3-phenylpentan-2-one (4a) N ame reCO g n Itl on &
. 1 Translation to structure
S’r_/"_:-:a JY & .5

FF — 9 . |
B -F Acetonitrile
F ]

84 %
Aecording to Gensral Procedure 2a: {A[la} 2-henzyl-4 5-dihydro-1 3-dithio 1 1
tetrafluoroborate (1.000 g, 3.544 mmol, 1.00 equiv); {B|3a} but-3-en-2-one (0293 ; CdX flle anaIySIS &
mmel, 1.20 equiv); {C} acetoniinle (5.00 mL); Yield {D|4a} = 64% (0600 g, 2.268 n 5
The cbtained cruds product was purified wia flash-chromatography on silica ze Spllt to Components
cyclohaxans/sthyl acstate 10:1. K= 0.44 (cyclohsxana/sthyl acstate 4:1).
'H MME. (400 MHz, CDCL, ppm) & = 1.99 (s, 3H), 2.40-2.45 (m, 2H), 2.73-2.79 {
3.18-3.23 (m, 2H), 3.32-3.37 {m, 2ED), 7.15-T.21 (m, 3H), 7.23-7.29 (m, 2H); *C Mhar. 11w
MHz, CDCl;, ppm) & =29.8,32.8, 37.8,37.9, 41 .5, 1263, 127.1, 128.0{2C), 128.3 (2C "~ "

142.0, 208.1; EI {miz, 70 =V, 50 =0 264 (707 [MI°, 207 (100}, 181 (33}, 131 (33),1
HEMS—EI (m's): [M] caled for CrHiO82, 264.0643; found, 26£.0642; IR (ATR, ¥

1710, 1595, 1489, 1439, 1420, 1357, 1278, 1158, 1073, 1027, 899, 849 791, 761, T - . .
57, 538,472 430 o™ 3 Additional information

_ store & extract
File types: .doc or .docx
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ChemScanner — Current workflow ..N_(IT
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O

. Reports ) | SI . Plans ) | Figures ) | ELN
DOC & DOCX, XML, CDX & CDXML

% File and Information extraction

= File processing

<

(&)

2 reactions molecules text & values

L

XL

O

Approval, completion & selection
Electronic Lab CHEMSCANNER Ul Excel or CML
01400 NOTEBOOK e
10 0 [<h| F{>| ]
12110
Import Export
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ELN — Electronic Lab Notebook -}\J(IT

0—

L eS| @

OPEN SOURCE
Source: Our findings &

S. Kanza, C. Willoughby, N. Gibbins, R. Whitby, J.G. Frey, J. Erjavac, K. Zupanic, M. Hren, K. Kovac, J Cheminfo. 2017, 9:31.
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ELN — Reactions

<« C | & Secure

= Chemotion =
B Collections u
All

chemotion.net +
Collection 1 +
Collection 2
Collection 3 +
Test Import

=2 My shared collections
=3 Shared with me
=% Synchronized with me

Q inbox o

https//eln.chemotion.net/

Al

£219(0)

as20)  mNO)  ®10)

& B NJu-145 NJu-R24-A

NJu-R243 According to General
RlocadiidzaN

|=t-0-

MJu-R242 According to General
Procedure 2a M
(mime)

MNJu-R241 According to General
Procedurs 2a M
LIl

MNJu-R240 According to General
Procedure 2a M
w10

MJu-R233 According to General
Procedure 2a W
[mI0%)

MJu-R238 Accarding to General
Procedure 2a R
[=1-0]

& MNJu-R243 According to General Procedure 2a

E F CH3
\ L He Py
o

B—F
'

Acetonitrile

Analyses Green Chemistry Zotere

Ref T/R Amount

From To A NJu-R243 According to General Procedur:
oS
+
s o8
E
— ! { Schame Properties References
n Starting materials
B niurr2
ol 2-banzyl-4 5-dihydra-1,3-dithiel-1-..

Reactants
+ Ebut-3-en-2-one

n Products
- [N w773 NJu-R243-A

Mame

- 2 According to General Procedure 2a

Show 15 Role

Parts of GP

5-(1,3-dithiclan-2-ylidena)-5-phen.

o u 1000 m 0.00 mi
l 2881 m 000 mi 4253

TIR Amount

' 509 8 m 000 mi| 2268

#  Sohenls

Status

According to

IT

Karlsruher Institut fur Technologie

a ¥ B

Logged in 8= Nicole Jung = 2

S S
CHa
o]
64%

Conc Equiv
mmed|  T08.% mamioll|  1.000 n
-
mmol 850 6 mimod]| 1200 n

Conc Yield

mmal; 4537 mmoi]| | 54% n

Temperature
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ELN — Reporting and Supporting Information

ONJu-773NJu-R243-A PAEED @

C14H160S>
5-(1,3-dithiolan-2-ylidene)-5- / \
phenylpentan-2-one S S

264.406240 g/mol
Exact mass: 264.064257 g/mol

[=]-%[=]

: O

E :
2731035047

Properties Analyses Results NMR

. ? Addtoreport |1l ~ [
Type: TH NMR
Status:

| 1 Content: 'HNMR (400 MHz, CDCl3, ppm) 3 = 1.99 (s, 3H), 2.40-2.45 (m, 2H), 2.73-2.79 (m, 2H), 3.18-3.23 (m, 2H),
3.32-3.37 (m, 2H), 7.15-7.21 (m, 3H), 7.23-7.29 (m, 2H).

new # AddtoReport |[lll| ~ u
Type: 13C NMR
. Status:
Content: '3C NMR (100 MHz, CDCls, ppm) 8 = 29.8, 32.8, 37.8, 37.9, 41.5, 126.3, 127.1, 128.0 (2C), 128.3 (2C), 134.3,
142.0, 208.1.
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ChemScanner — Features

10

Features Stand Alone Software

- Add superatoms (such as protective groups)
- Define abbreviations
- Add solvents or reagents

- Accept or decline
- Export to Excel or SDF

Features ELN embedded version

- Add non-predefined reagents

- Change order

- Correct mistakes in the structures

- Store and complete with other data
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ChemScanner

IT

Karlsruher Institut far Technologie

reagents reaction 1 reagents captured for

11

reaction 2
\ HOAc OoN NO Pd/r!/ HoN NH
HNOS 2 2 ) 2 2
= —_—
MeOH
NO, \\ NH, // Number to be assigned product 2
8 11 12
solvent
reaction 1 57%\ reaction 2 92% L | Yield captured
y.4 for reaction 2
reaction 2
Yield reaction 2 Number to be assigned product reaction 1
and starting material reaction 2
B.
B A—»B—> A—B—C A B C
A—»B-—>C A/ | T h T A _» B
\—> C D—>E——>F E <D —»D—E
D «— C
A D ° N /
~ | b . E _~ F
A ¢ j A B—C
E4 ™\ p B c C—D DJ !
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ChemScanner — Information ﬂ(".
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Y

e DMAP, DCC Ph/%(%&sa
Reaction as CDX O&gvsa TBSO
H

TBSO CH,Cl,, 0 °C, 10 min, OLev
0°C-rt5h
! ! ! !
i Protective grou
Extracted Protective group Textual group
Inf . part of Structure T not part of
nrormation ChemDraw library ChemDraw library
Text mining parts Text-Info
Chemistry table format +
To be translated Chemistry table format Abbreviations superatoms
ChemScanner &
ChemScanner Chemdner :
Libraries/Tools RDKit library ibrary OpenBabelibrary &

Results IS :
Information
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ChemScanner — Import of data from *.doc or *.docx
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ChemScanner — Extraction ﬂ(".
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Import Reactions from Docs

View Export Example No1.cdx
Abbreviations
 reection | © e K x
Export . P a4 « description: . K2C03, CH3I DMF
T e o « status: [E)
o + yield: 98%
CML - -
Excal 3 . + text: 95% ee - text: 95%
° + label: 1 « label: 2
SMILES Editing
@ o 0K ox
Solvents om o « description: THF. 0 °C LIBH4
= o + status: B
+ temperature: 0 °C
- L . 88%
Reagents - . + yield: 88%
3 - ° | proouct 1 |
: o text: 98% . text:,88%
+ label: 2 « label: 3

Molecules ® Reactions

Drop Files, or Click to add File.

Export Example Not.cdx E

reaction @ o b x
o . e o~ O ¢ description: . K2CO3, CH3l DMF
hd T o * status:
o « yield: 98%

oA ¥ - Ot NH reactant 1 m

o CHs o text: 95% ee . o text:, 98%
* label: 1 * label: 2
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ChemScanner — Import to ELN .}\J(IT

Karlsruher Institut fur Technologie

Logged in as Template Moderator = G -

L]

2}
~
x
[
[

4

All -

Ht

£ Collections B 24(0) a2(0)
All
From To

u chemotion nat
TMo-R111 i E

Test for Import/Extraction -+ <

< My shared collections

«5 Shared with me

«5 Synchronized with me TMeR110 -
Q Inbox & g
Show 15
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ChemScanner — Import to ELN

Chemotion -

Collections (]

All

I3 chemotion.net
=2 My shared collections
« Shared with me
< Synchronized with me

Q Inbox £
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40 | A0
M From To
TMe-R111 - ~
TMo-R110

Show 15

i+ o -

B ™Me-R111 A TMo-R110

110

Scheme Properties References

Starting materials
TMo-254
2-[(1R)-3-ox0-1,2-dihydroisoindol-1-y1].

&

B Reactants

¢ [Jiodomethane 0.000 0.00 i

+ dipotassium;carbonate 0.000 0.00 ml

E3 Products T/IR Amount

TMo-255
+ Mmethyl 2{(1R)-3-oxo-1,2-dinydroisoind I 0.000 m 0o !
¥ Solvents
Name Status

Name

Role

Description
BIU IZE= xx Nmad : —-—@:v®TALEE
98%.

I = CHy

IT

Karlsruher Institut fur Technologie

Logged in as Template Moderator - G

N, N-dimethylformamid.

Analyses Green Chemistry

Ref T/IR Amount

u 0.000

m 0.00 m

& o— CHs
o
NH
o
0%
Conc Equiv

0.000 mmol| n.d mmol| | 0.000 E

]

0.000 mmol  n.d mmol/l| | 0.000 &
0.000 mmol n.d mmoli| | 2.000 |
Conc Yield

0.000 mmol| n.d mmol| | 0% E

Temperature

- lda | Temperature

B X XA
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ChemScanner — Import of Data from CD-ELN
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ChemScanner — Import of Data from CD-ELN

~ Hide Details

-

-

==3
« Reaction Label: Il = Reaction Label: llI
« MName: triethylamine « ProductID: P2
« Molecular Formula: CGH15N -
« Limiting?: false « Molecular Formula: C31H33NO2ZP+
« Molecular Weight: 101,193 « Actual Mass: 0,1620 g
« Equivalents: 6 000 « Actual Moles: 0,336 mmol
« Moles: 9,84 mmol = % Yield: 20,47 %
« Sample Mass: 0,995 g « Molecular Weight: 482 5583
« Volume: 1,371 ml « Equivalents: 1,000
« Density: 0,726 g/ml « Theoretical Moles: 1 640 mmaol
« Formula Mass: 101,193 « Theoretical Mass: 0,791 g
« Reactant Mass: 0,996 g « Formula Mass: 482 583

18

Reaction Molarity: 0,014 molar

Preparation: Zu einer Losung aus (4-ammonicbutyljtriphenylphosphonium
(0,5500 g, 1,640 mmol) und triethylamine (1,371 mil, 9. 84 mmol) in
Dichloromethane (80 ml) wird Gber ca. 12 Stunden langsam eine Lisung aus
Benzylbromacetat (0,260 mil, 1,640 mmol) in Dichloromethane {40 mil)
zugetropft. Die Losung wird zur Aufarbeitung mit Wasser gewaschen und die
wassrige Pahse wird mit Dichlormethan extrahiert. Die vereingten organischen
Phasen werden dber Mafriumsulfat gefrocknet, filiriert und vom Lésungsmittel
befreit. Zur Reinigung wird eine Saulenchromatographie durchgefihrt. DC:
DCMMeOH 10:1 Saule: DCMMeOH 10:1 Produlkt, aber nicht sauber, wird
aber frofzdem weiter umgesetzi. (45-60)

3_/

o

J_r@@

Reaction Description

-
-
-
-
-
-
-
-
-
-

Name: Benzylbromacetat
Limiting?: false
Molecular Weight: 229 07
Equivalents: 1,000
Moles: 1,640 mmol
Sample Mass: 0,376 g
Volume: 0,260 ml
Density: 1,446 g/ml
Formula Mass: 229,07
Reactant Mass: 0,376 g

Name: (4-({2-(benzyloxy)-2-oxoethyl}amino)butyl)triphenylphosphonium

Helmholtz Open Science Webinars
Webinar 51 — 6 / 10 September 2019

« description: [II]

. status:

o text: [I] . text: [II]

« Name: Dichloromethane
« Ratio: 2,000
= Volume: 30 ml

IT

Karlsruher Institut fur Technologie

« & 8 8 8 8 8 8 8 @

Reaction Label: |

Name: (4-ammoniobutyl)riphenylphosphonium
Molecular Formula: C22H26NP 2+
Limiting?: frue

Molecular Weight: 495 23

Equivalents: 1,000

Moles: 1,640 mmol

Sample Mass: 0,5500 g

Formula Mass: 335,430

Reactant Mass: 0 550 g

HELMHOLTZ

Open Science



ChemScanner — Import of Data from CD-ELN

Scheme

+

+
B
+
+
-

19

Starting materials

ThMo-258 (4-
ammoniocbutyl)triphenylphosphonium
C22H26NP++

Reactants

B} n.N-diethylethanamine

benzyl 2-bromoacetate

Products

2} 1110-259 (a-((2-(benzyloxy)-2-
oxoethyl)amino)butyl)triphenylphosphonium n 162.1
C31H33NO2P+

- oA

Properties References

TR Amount

T/R Amount

Green Chemistry

mg| | 0.00

mg| | 1.37

m 0.00

mg| | 0.00

Helmholtz Open Science Webinars
Webinar 51 — 6 / 10 September 2019

mi

mi

mi

mi

1.840

$.340

0.000

0.3360

>

Conc

n.d.

nd.

mmol| | n.d.

Conc

IT

Karlsruher Institut fur Technologie

PMH o/\O

20%

Equiv

mmolfl| | 1.000

mmoel| | 6.000

mmuel| | 0.000

Yield

mmoll| | 20%

B BB
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ChemScanner — Unsolved Problems

IT
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0 CF,
0 NO, 3 (10 mol %) HO, M-NHPh
\)kWNHPh X J’ AcOE N0 Q
B — e
<~ "N” N CF
0 R i, 18 h R R > H H :
1 2 N. 3
(2 equiv) NO,
4
R= 4—F-CEH4
[+] 4] k\f
Y ¢ .
Q. -
+ A~ 7° L
HN (8] [l)_. )
"o \I
(8]
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ChemScanner — Unsolved Problems ﬂ("l
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Ph
N . @ KoCO5 _
o THF, 60 °C, 15 h
» THEH,
My "b:ﬁv\
. HyC CHy
e L]
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ChemScannerDB — Basic Ideas

« -~ -
sz o

@ Manuskripts

Supporting Information
Reports, Descriptions
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New version of
ChemScanner

Storage & Registration
incl. category of document

e

Extraction and Import to
ChemScanner DB
(Open Access Database)
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Thank you for your attention ..N_(IT

Karlsruher Institut far Technologie
: "
KIT-library ‘-'-E.'fs’
CYNORA
KIT-SCC '

AT STIFTUNG

9] Fritz Henkel
Stiftung

=== SCIFINDER SIGMA-ALDRICH

A CAS SOLUTION

| BEILSTEIN INSTITUT nmrdb.or aucreme  AOCT
Q S S U ToolsforNMRspectroscogplsts : :m BERGER

Icons made by Freepik, Madebyoliver, Anatoli, Dinosoft, Vectors market, Zlatko Najdenovski, and Gregor Cresnar
from www.flaticon.com
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