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Nfdi National Research Data Infrastructure fl‘lj

Building a National Research Data Infrastructure:
Linking and enhancing existing infrastructure components [

by services ®

Numbers
Up to 30 consortia in NFDI representing sciences
Community-driven process
Funding of E70m per year in the final stage with 30 consortia.
~ £2.3m per year for each consortium for 5 years (+5 years)

Collaboration of all consortia in cross-cutting topics: Sections (4)
and base services (~4)

Introduction videos by DFG
https://www.youtube.com/watch?v=uJ01g9m8uE4
https://www.youtube.com/watch?v=qyKIfClcriw



https://www.youtube.com/watch?v=uJ01g9m8uE4
https://www.youtube.com/watch?v=qyKIfC1crjw
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Our Scientific Community fl‘lj
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Status Quo: Digital to Analog

Digital

Analog / Digital

M tength Caspase 3 o @R .-, 35 kDa

Not machine-readable ..




Forces and Needs O

DF Deutsche
Forschungsgemeinschaft O\

of a working group:

E Forderung Geforderte Projekte DFG im Profil lm
A !

Startseite » Forderung » Ausschreibungen - Informationen fur die Wissenschaft » Konkretisierung der Anforderungen zum Umgang mit Forschungsdaten in

Férderantragen

10 years ago?

B Information fiir die Wissenschaft Nr. 25 | 14. Mérz 2022

Konkretisierung der Anforderungen zum Umgang mit
Leitlinien zur  Forschungsdaten in Forderantragen

guter wissen:

m 15 years ago?
Ausfiihrungen in Férderantragen werden verpflichtend

Kodex
Ein fachspezifisch adéquater Umgang mit Forschungsdaten, die wissenschaftlichen
Projekten zugrunde liegen oder bei deren Durchfiihrung entstehen, ist ein wesentlicher
Bestandteil qualitéatsorientierter und anschlussfahiger Forschung. Die Deutsche
Forschungsgemeinschaft (DFG) konkretisiert nun die Anforderungen an den Umgang mit
Forschungsdaten in den Antrdgen von Einzel- und Verbundvorhaben und macht Angaben
dazu verpflichtend.

ade compound xy?

Der digitale Wandel in der Wissenschaft hat den Zugang zu Forschungsdaten, die
methodischen Entwicklungen zur Verarbeitung von Forschungsdaten und die

Analysemethoden zur Beantwortung komplexer Forschungsfragen durch

https://www.dfg.de/foerderung/info wissenschaft/info wissenschaft 22 25/index.html



Our Focus: Molecules and Related Meta(data)
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Our Vision
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NFDI4Chem Services (@)

Legally reliable framework of policies « Recommendations for data and metadata
and guidelines for FAIR research data standards with international bodies
management Development of Minimum Information of

Chemical Investigations (MIChI)

INTERNATIONAL UNION OF
PURE AND APPLIED CHEMISTRY

Standards

L [4Chem
ega 4Chem

Training, Workshops & Roadshows
Knowledge Base, Helpdesk
Teaching Materials

Flaghsip Labs, Best Practices

« Joining forces with publishers & editors
Editors4Chem| . RDM Recommendations
« RDM Author Guidelines

Community
4Chem

Ontologies

Repos4Chem
4Chem

« Federation of Repos
« Applying FAIR Data
« MIChI

« Semantification of Data
« Terminology Service
« Development & Curation of Ontologies



Smart Lab - Seamless Data Flows fl‘lj

Devices Electronic Lab Notebook (ELN)

Federated
LA o~ o B Repositories

.........




Chemotion ELN

ELN reporting function to generate SI
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CHMO0000593 | 1 miclear magnetic resoaance spectroacopy (1H NMR)

CHMOM0000470 | mars spectromery (MS).
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-

CHMO: (000630 | imfrared abwerphion spectroscopy (TR)

Synthesis of new pyrazolo[1,2,3]triazines by cyclative cleavage of pyrazolo-triazenes, Nicolai Wippert, Martin Nieger, Claudine Herlan, Nicole Jung and Stefan Brase.
Beilstein Journal of Organic Chemistry, preprint 2021.
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Best practice

Dalton

Transactions

PAPER

‘ '.) Check for updates ‘

Cite this: DOI: 10.1039/d1dt00832¢

https://www.chemotion-repository.net/welcome

'H NMR (CD,Cl,, 400 MHz): § = 7.80 (d, %] = 7.8 Hz, 4H,
H-10), 7.67 (s, 1H, H-5), 7.39 (t, *J = 7.4 Hz, 4H, H-11), 7.32 (d,
] = 7.3 Hz, 4H, H-12 + H-16), 7.27 (t, ’J = 7.3 Hz, 4H, H-15),

ROYAL SOCIETY
OF CHEMISTRY

7.12 (d, ] = 7.1 Hz, 4H, H-14), 6.94 (d, *J = 3.1 Hz, 2H, H-2 +
H-3), 6.65 (s, 2H, H-7), 3.70 (s, 3H, H-1) ppm. *C {'"H} NMR
(CD,Cl,, 100 MHz): § = 151.8 (C-8), 146.4 (C-6), 142.5 (C-4),
133.7 (C-9), 129.5 (C-13), 129.4 (C-14), 129.1 (C-15), 129.1 (C-12
+ C-16), 128.5 (C-11), 128.0 (C-3), 126.3 (C-10), 124.3 (C-2),
106.3 (C-7), 70.0 (C-5), 34.9 (C-1) ppm. HRMS (ESI', MeOH):
m/z (found) = 533.24353 (100%), 534.24664 (37%), 535.25024
(7%), 536.25299 (1%); m/z (calc.) = 533.24537 (100%,
PCas'Hao 'Ng'),  534.24872 (38%,  '?Ca1'°C'Hne''Ng'),
535.25207 (7%, ‘7Cs3"°C,'Hye''Ng'), 536.25543 (1%,
I 2c,.5C.'H,,*N,"). IR (ATR, neat), 7 [em™"}: 1605 (vw), 1551
), 1459 (w), 1437 (w), 1410 (vw), 1298 (vw), 1281

/

(vw), 1259 (w), 1202 (w), 1138 (vw), 1076 (w), 1027 (w), 1007
(w), 957 (W), 916 (w), 868 (W), 841 (w), 834 (w), 816 (m), 803 (W),
767 (m), 759 (vs), 91 (vs), 678 (m), 666 (m),
4 (w), 432 (vw). TN
Additional information on the NMR of the target com-
pound including original data files is available via

r

View Article Online

View Journal

dper nitrenes and
{ amination

ai C. Gbbgen,
nann 2 and

s intermediates in the copper cata-

Chemotion Repository: https://dx.doi.org/10.14272/
LSGGPBYVWWQPOY-UHFFFAOYSA-N.1

ni

e Lomplexes were synthesized at low
yrazolyl)methane family. The copper
plex with SPhINTSs in dichloromethane.
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otion

Chemotion Repo

@ Chemotion

4 [CUHCIPRPzI2RyMeCH)JPFS peak dx

el s 2 i e [ e

Title : FT-20180401.10 fig
Freq: 400

Solv

TH-NMIR (CDCl;, 400 MHz): 5 = 5.56 (d. °J = 5.0 Hz, 1H, Hei), 821 (3, ) = 26 Hz 2H, K.7),
8.03 (0. %) = 7.8 Hz, TH, H-41, 8.00(5, TH. H-6), 781 (m. 5H, H-3+H-11), 7.40 (m, TH, H-2+
12++4-13). 548 (6. %= 26 Hz. 2H. H-8). 224 (5, 3H, H-15) pom

Simulated signals from NMRshiftDB:
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=

X(PPM)
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Chemotion Repo — Connection to Other Databases .

=== SCIFINDER
V A CAS SOLUTION

o
@)
<

o]
o ni,  CgHgNO»>
2-azaniumyl-2-phenylacetate

O NJ-1302 [2]=4-0<]

PubQhem

2. 2835-06-5 2

ves2 D @ cd®

@H/OH
[s]
CgH,N O,

Benzeneacetic acid, a-amino-

» Key Physical Properties
Regulatory Information

Spectra

Experimental Properties

ZGUNAGUHMKGQNY-UHFFFAOYSA-N
T P & 4

STRUCTURE  PHARMACOLOGY  LTERATURE PATENTS
PubChem CID: 25200329

Molecular Formula: ~ C.HoNO,

Molecular Weight: 151,165 g/mol

InChl Key: ZGUNAGUHMKGONY-UHFFFAOYSA-N

2-Phenylglycine is a metabolite described in normal human urine (PMID: 14473597) and plasma (PMID: 5388801)

15



Further Repos C‘J

Hosted at FIZ Karlsruhe

C‘. RADAR - Free for the community
- All data welcome
+Chem f“lj - With generated doi and full metadata
https://radar.products.fiz-karlsruhe.de/de/radarabout/radar4chem

- Hosted at FSU Jena
N ° « Free for the community
\. nmrXIv - NMR data welcome
- With generated doi and full metadata

https://docs.nmixiv.ord/ Direct transfer from Chemotion ELN

[We are actively working on the platform and content changes are expected.]
16


https://docs.nmrxiv.org/

On the way to digital chemistry

Making
knowledge
accessible

Sustainable FAIR data

Enabling machine
learning with well
curated data

— Digital chemistry &
automated syntheses

®

Accelerating
research

17



Involvement of the Community

Community requirements

Fostering cultural change

Raising RDM awareness Infrastructure

RDM

18



Involvement of the Community

NEWSEUES
: Social

RDM
Ambassadors
Best Flagship
Practice Labs

Local
Helpdesks

Requirement
Analysis
Workshops

Embedding

19



Involvement of the Community

Embedding

Workshops

Teaching

20



Curricular Embedding:
Data Literacy in Undergraduate Degrees fl‘lj

Curricular recommendations of GDCh: =

e Published in September 2021

e Anchoring data literacy and research data management modules
already in the B.Sc. studies

e BUT: long way through the institutions...

Empfehlungen

der GDCh-Studienkommission

zum
Bachelorstudium Chemie
an Universitaten

https://iwww.gdch.de/fileadmin/downloads/Service_un
d_Informationen/Downloads/Schule_Studium/PDF/2

021_GDCh_Studienkommission_Druckversion.pdf
21


https://www.gdch.de/fileadmin/downloads/Service_und_Informationen/Downloads/Schule_Studium/PDF/2021_GDCh_Studienkommission_Druckversion.pdf

Integration into Curricular Teaching — Example 1 f‘J

Faster way: Pre-integration into content of running lectures

Example 1: Master lecture Sustainable coordinative polymerisation catalysis

Optional lecture (2h per week) in the master studies @RWTH

80-100 students, 50 take the exam

Explaining chemistry with case studies

Dissecting the RDM of the case studies (good and bad examples)

Integrating videos on the basics of RDM from RWTH library/NFDI4Chem

22



Integration into Curricular Teaching — Example 2 C‘J

Faster way: Pre-integration into content of running lectures

Coordination

Example 2: Lab stage in chemistry

¢

* b5th semester in bachelor studies @RWTH

Fe

* ~130 students

° Introduction to the Electronic Laboratory Notebook Chemotion

° Integrating videos on the basics of research data management, FAIR

principles, data management plans, metadata and InChI & SMILES otion

ol

° Self practice: Synthesis of Ferrocene, complete processing in

Chemotion ELN -



®

Integration into Curricular Teaching — Example 2

Processing of the synthesis of Ferrocene in Chemotion ELN:

Fe**
CH™ Na* CH™ Na® a
+ - = + Na-Cl + Na-Cl
7 W gia 57 1ok (“’7 g\";?
0% 0%
By Ba ~ -0 1r2 e rrirne 2| [ W e oo
Cl cl
) . c i
s ¥ ufe-a ¥ i :Fe-a ===—<T=T FO'G =T

Scheme  Properties  References  Analyses

Starting materials

a
* trlcytlo|5.2‘1.02.61ﬁeca-3,8-dene® I

Ref T/R Amount

147.0 I

Reactants Reagents
Products TRAMoUNt s - !
+ glupenla—LMEM B2 | | : : : :
m . - - X (PPM)
#F yciopenta.1 3-giene I 2w g 00 n e @ o
| & Solvents
~ TIR Label Vol Vol ratio

Default soivents

[

————— @ otion
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Teaching for Chemotion f‘)

Chemotion teaching materials
* Training/support for researchers on all levels: https://chemotion.net/chemotionsaurus/docs/category/manual
« Training videos for beginners and advanced users: https://zenodo.org/record/63568444#.Y|DgfTUxIPZ

Chemotion roadshows

* Members of our Chemotion team visit you on site or virtually for an in-depth
introduction and answer generic and specific questions:
https://www.nfdi4chem.de/index.php/chemotion-roadshows/

Guidelines for Sharing in Chemotion
* Chemotion working group policy as applied by a synthesis-oriented

working group: DOI: 10.26434/chemrxiv-2022-t4p5n — :
0S| (& =3 10 & =

+ Allows to set up a group database and to structure the data
sharing within different permission levels indicated by six pictograms.



https://doi.org/10.26434/chemrxiv-2022-t4p5n

Workshop: FAIR RDM: Basics for Chemists fl‘lj

Costs: Free Data Funders & publishers:

preservation policies & requirements

FAIR

Venue: Online

Duration: 2 days, 4-6 hours each

R[DM DMPs

Participants: ~ 20 per Workshop Publishi ng ELNs Legal aspects

Registration: https://www.nfdi4chem.de/

Data documentation

#

2 20.04.2022 22.04.2022

<IN 22.06.2022 24.06.2022 Upon request, in-person
/88 17.08.2022 19.08.2022 workshops at institutions
N 19.10.2022 21.10.2022

3 07.12.2022 09.12.2022


https://www.nfdi4chem.de/

More Chemistry-specific Roadshows/Webinars

for all career stages:

Students

q-

PhD students

Scientists

0L

® NFDI4Chem to give general talks about the consortium

and RDM virtual/throughout the country

®=  Chemotion/NFDI4Chem Stammtisch last Friday every
month: 03/25 @ 2 p.m. Modern RDM in Chemistry

= Chemotion ELN Q&A Session every second Thursday

(introductions/questions/get help): 03/24 @ 3 p.m.

Registration via https://www.nfdi4chem.de/

27


https://www.nfdi4chem.de/

Knowledge Base .

C. Home  Knowledge Base FAQD

Introduction
Domains

f‘.J Home  Knowledge Base ~NFDI4Chem[* FAQ ¥ Q Roles
Handling Data

NFDI4Chem KHOWIEdge Base Topics & Concepts

A place for all knowledge regarding Research Data Management (RDM) in FAIR Data Principles
Chemistry ELN

Get started Repositories

Metadata / MIChL

Data Format Standard
——
Ontology
Best Practice
Machine-Readable Chemical
- . o Structures
Domains Handling Data Topics & Concepts Lead by Example

Chemical Table File Formats

InChl
Community Resources Legal information
Funded by SMILES
DF Deutsche LinkedIn % NFDI4Chem Website (@ About
Forschungsgemeinschaft . . . -
O A Twitter 1 NFDI4Chem FAQ [ Legal Notice I Persistent Identifiers (PIDs)

NFDI4Chem Helpdesk 2 Privacy (2

NFDI4Chem is funded by DFG

Project Number 441958208 GitHub Repository (%

28


https://knowledgebase.nfdi4chem.de/knowledge_base/

Follow us | subscribe | stay up to date

Varschiedeno Arten van
Metadaten

-~ Was ist Bestandted eines
“nute Datenmanagemantplans?

) NFDI,Chem

FAIR-Pringipion [

FraneQ
Accoitio ™

bnteropeva

Roie €

Homepage
]

NFDI4Chem

FDM (4) - Metadaten FDM (3) -

Datenmanagementplan

SA viawe » 2 manthe aon

: FDM (2) - FAIR Prinzipien

72 viawe « 8 manthe ann

NFDI4Chem is an initiative to build an open and FAIR infrastructure for research data management in

chemistry.

NFDI4Chem
@Nfdi4Chem

NFDI4Chem @Nfdi4Chem - Oct 20
‘IJ Last week we had our annual consortium meeting. Big thanks to all
members of our advisory boards for attending & sharing their valuable

insights & to all speakers for their contributions. It was amazing to see such
passionate talks about solutions for #RDM in #Chemistry. @NFDI_de

Twitter (®) NFDI,Chem

ENHANCE
YOUR
DATA.

Linked [}

LinkedIn

NFDI4Chem is an initiative to build an open and FAIR infrastructure for research data
management in chemistry.

© Germany (& nfdidchem.de Seit Oktober 2019 bei Twitter

You([T)

YouTube

Subscribe to our newsletter which is released every quarter!

Welcome

Dear reader,

Just in time for Christmas, we are delighted to present our first NFDI4Chem newsletter. With the
offical start of the NFDI4Chem project on 1 October 2020, the consortium is gaining momentum
and geting on track In this first issue we report on the virtual kick-off meeting in October, our first
Data Pledge, best practises for using data repositories, latest publications from the consortium,
the upcoming joint webinar on ontologies and we announce our “Stammtisch on Electronic Lab
Notebooks.

With the next issue, we wil start to introduce the six task areas of NFDI4Chem and the people
behind them in more detail. Look forward to comprehensive reports of key topics of NFDI4Chem
and NFDI. We will confinue to inform you about upcoming events and report on past ones in detal.
We will be excited to welcome you at one of our community workshops. Of course, we also keep
You informed about whatis happening in the NFDI and our cooperation with other consortia. Let us
know if you are interested in further topics we should cover.

Enjoy the read!

Merry Christmas and a good
startinto the year 2021.

Your NFDI4Chem Team

Get to know the consortium!

29


https://twitter.com/Nfdi4Chem
https://www.linkedin.com/company/nfdi4chem
nfdi4chem.de
https://www.youtube.com/channel/UCQlKQDjyYFzlUFrDfR9vVJg

Christoph Steinbeck*
Friedrich-Schiller-University Jena

Nicole Jung
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