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ChemVoices

e A partnership between IUPAC and IYCN and was
created to showcase the talents and impact of

early-career scientists worldwide
. .' It is a platform to discuss issues that are relevant
and of immediate concern to early-career

scientists.
Ch Voices’

e Today's Webinar. Q&A to introduce Digital IUPAC
for younger chemists
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e Leah holds an M.S. in Nutritional Biochemistry from Cornell
University and an M.L.S. in Library and Information Science from
Emporia State University.

e She has been the Chemistry Librarian at Cornell since 1999,
supporting information discovery and data management needs for
the research community.

Leah wen She is an active contributor to national and international data
Cornell University initiatives, founding the Chemistry Research Data Interest Group

IUPAC CPCDS (DIG Chemistry) of the Research Data Alliance (RDA) and organizing
USA thematic programs on chemical data standards.

e She is currently chair of the Committee on Publications and
Cheminformatics Data Standards of the International Union of Pure
and Applied Chemistry (IUPAC), responsible for the design and
implementation of digital standards and lead on the WorldFAIR
Chemistry project to advance FAIR data practices in Chemistry.
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lan has a BSc in Chemistry from Durham University and a PhD in
Information Science from the University of Sheffield. He has worked
at the Cambridge Crystallographic Data Centre (CCDC) since 1993 in a
variety of roles covering CCDC’s activities in software development,
scientific research and data management.

» In his current role as Director of Data Initiatives, he is responsible for
advancing strategies that will make CCDC’s data more discoverable
and reusable by the scientific community. A specific focus is on the

Iaggggo adoption and development of community principles, standards and
sustainability models to support these aims.
IUPAC CPCDS
UK e lanis an active participant in a range of global initiatives including the

Research Data Alliance, the International Union of Crystallography,
the InChl Trust and the International Union of Pure and Applied
Chemistry.

e Heis the current lead of the WorldFAIR Chemistry sub-committee
developing “Reporting Guidance”.



iupac.org/what-we-do/digital-standards ADVANCING CHEMISTRY WORLDWIDE

Poll #1

How do you best describe yourself?

e A younger chemist (below 35 yrs or within 6 years of your last degree or
training)

e A chemist

e Chemical data user but not a chemist
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Archives to
Machine-readable
representation?
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https://doi.org/10.1021/bk-2014-1164
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Traditional reporting practice for spectral data
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Data most often static
and embedded in PDF
articles and Sl files.

Chemical structures
& reactions also.

Scheme S6. Synthesis of 84 @
]

w

Phbke | PrHH 1 Hg rd
o

Synthesis of S4: Anhydrous PhMe (31 mL) and freshly distilled iPr,NH
(10 mL) were added to a 100 mL flask and sparged with N,, for 20 min.
1,4-dibromo-2,5-diiedobenzene (3.000 g, 6.15 mmol), 1-(tert-butyl)-4-
ethynylbenzene (2.433 g, 15.38 mmol), Pd(PPh,),Cl, (216 mg, 0.308
mmol) and Cul (117 mg, 0.615 mmol) were added to the solution, in
sequence. The mixture was stirred at rt for 14 h. The crude reaction
mixture was filtered through a pad of SiO, gel and washed with additional
CH,CI, (200 mL). Evaporation of the solvent provided the crude product as
a solid, which was purified by chromatography (SiO,, hexanes) to provide
S4 (2.310 g, 68% yield) as a white powder. 'H and *C NMR spectroscopy
were consistent with the report of Hseuh et al. $4: "H NMR (300 MHz,
CDCly) 87.77 (s, 2H), 7.58 — 7.47 (m, 4H), 7.46 — 7.35 (m, 4H), 1.34 (s,
18H). 13C NMR (75 MHz, CDCl,) & 152.68, 136.05, 131.70, 126.58,

| 125.63, 123.81, 119.46, 97.08, 86.49, 77.58, 77.16, 76.74, 35.06, 31.30.

200 150 100 50 0

Many challenges with this
approach:

Does not allow readers and
indexers to easily reproduce
structures

Difficult to search & discover

Difficult/impossible for
software to interpret

Limited ways to link chemical
structures to data and
external sources for further
analysis
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Current chemistry data preparation workflow
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Peer Review
Data Analyst

Human
Readers

How to transition data from
manual documentation

& PDF outputs to a more
online/digital approach?
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Data publication today

e Challenges
e Opportunities
e Needs

I SENT YOU THE DATA.
THHN‘KS‘.

...THIS 15 A WORD DOCUMENT
CONTAINING AN EMBEDDED PHOTD
YOU TOOK OF YOUR SCREEN

WITH THE SPREADSHEET OPEN.

YEAH? DOES YOUR COMPUTER
NOT SUPPORT .NORM FILES?
MAYBE YOU NEED TO UPDATE.

.

ADVANCING CHEMISTRY WORLDWIDE
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Chemists commonly “share” data...

Data Types

proportion of articles w/data that share: original and available

@ stereochem

bond,arfGle converSion
gt 1oy
e e

-’
-

'," Likely in Article

]
Chemistry £
Mathematics g
Physics a
TOTAL
discipline
Top 25 Data Types Appeared in Articles and Sls (One data occu
.t
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Data Type Occurrences in Articles

data

discipline

Biology

111 types of data were reported §
+ 82 types not included in CHMO g Figures i
+ 366 occurrences of data in articles B T
+ 603 occurrences of data in S|
« Precision reported: 4 types and 6 occurrences 4 E]

original data

discipline
Biology
Ghemistry
Mathematics
Physics
TOTAL

discwpl\‘ne

Formats of Data Published
rance can be available in multiple formats)

Majority of the data occur-
rences are not in reusable for-
mats (only 17 out of 1285 in CIF
format). Only 4 out of 1487
cases linked to an external data
repository (CCDC).

PDF

Locations of Data Published

10 15 _‘Lﬁi
L Text f

- Accuracy reported: 1 type and 1 occurrence ‘ N

ADVANCING CHEMISTRY WORLDWIDE

Womack, Ryan P. (2015). Research Data in Core
Journals in Biology Chemistry, Mathematics, and
Physics. PLOS One.
https://doi.org/10.1371/journal.pone.0143460

... but primarily in
Supporting Information
as a PDF or as a static
image in the
manuscript...

Thielen, Joanna, & Li, Ye. (2015). Profiling
common types of research data and
methods published by organic synthesis
chemists at the University of Michigan.
Paper presented at the SLA 2015 Annual
Conference & Info Expo, Boston, MA.
http://hdl.handle.net/2027.42/111832

CHMO = Chemical Methods Ontology



http://hdl.handle.net/2027.42/111832
https://doi.org/10.1371/journal.pone.0143460
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Chemistry journal data policies?

Different Chemistry Data Types

’ Other DMlIInxuﬂ“ 5)
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Vincent Scaifani, RDA CRDIG Open Meeting, ACS Spring Meeting, San Francisco, March 2017

https:ffdoi.orgf10.6084/m9.figshare.8870144 .v1

ANCING CHEMISTRY WORLDWIDE

machine-readable
chemical

ORCID iD
structures

ublication as
preprint

data
availability
statement

B required
recommended
accepted

B notmentioned

standards

recommended
repository type

data deposited
into repository

Parks et al. (2023) https://doi.org/10.1515/pac-2022-1001

Journal Policy

Required in Repository
Required in Manuscript
Optional in Manuscript

Not required
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Preparing data files and manuscript in parallel

REPOSITORY
MANAGED
FUNCTIONS

DATA

ARTICLE FLOW

/

FLow

Generate and
prepare data files

v

Deposit dataset

AUTHOR MANAGED FUNCTIONS

Author includes data
accession number with
article submission

~

Werite experimental
in article

v

>

Submit manuscript

\
/

2/
~

to repository to publisher
A 4 \ Article reviewers access / A 4
Data checked and < data on repository Article and data
curated reviewed

I

Published dataset

Discoverable
links via DOIs

I

Published article

@

PUBLISHER
MANAGED
FUNCTIONS
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Data publication
exemplars:

Learning from
crystallography




P A c ADVANCING CHEMISTRY WORLDWIDE

Data publication in crystallography today

® Around ~60,000 small molecule crystal structure
datasets published annually

® Majority associated with one of ~16,000 journal
articles although some published independently

® All made discoverable and accessible through
indexed data resources such as the CSD

Key-enablers

Standard (semantic) file format (CIF)
Adoption of standards by software and tools
Domain-oriented data repositories ..
Joined up data repository / journal workflows T o omte s e o.41ie 0wt i 1 3 xse 0 |
Standard identifiers for research objects and people
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Identifiers, Data Citation and Metadata

. . . . . . " Other uses of standard identifiers
_@  DOlIs uniquely and persistently identify digital objects @“\ - Organisations (ROR)
DataCite® Typically accompanied by provenance and other metadata =4 1 . ’ '”s]fr“merzts (P')D'NST)
. * Software (DOls
* Foundation for formalising data citation and GOMOSSUIECRET |, g3 mbles/specimens (IGSN)
: F * Antibodi i RRID
N 751085 i onsigered | | Dataset Publicaton e
D legitimate, citable products CCDC 610092: Experimental Crystal Structure emicat structures {in
! Determination. A. Crystallographer, Cambridge

Capturing related Identifiers in
metadata is a key enabler of
interoperability.

Data Citation Principles of research... Crystallographic Data Centre (2007)

https://www.forcell.org/datacitation http Z//dX.dOi .org/10.55 l7/ccngvd b

= Metadata associated with DOIs for datasets are made Scholedgplorer
wcs Openly available for harvesting through DataCite APIs by SCHOLI%
others.

ORCID IDs for Researchers
At least 50% of Crystallographers currently provide their L

https://orcid.org/0000-0002-1744-0489 PID graph with digital objects connected by PIDs
O R CI D I D https/iww.project-freya.eu/en/blogs/blogs/the-pid-graph



http://dx.doi.org/10.5517/ccngvdb
http://dx.doi.org/10.5517/CCPHZ37

iupac.org/what-we-do/digital-standards

Tell us about IUPAC and why
ItS mission IS relevant
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IUPAC Mission

International Union of Pure and Applied Chemistry

The global organization that

provides objective scientific = 7 B

expertise and developsthe . oo
essential tools for the 9 Y
application and communication Ny -9 .. .ea
of chemical knowledge for the i T D9 iale - @Y
benefit of humankind and the _— L St

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

] ol gl ) Y sucen D =
W r ) chad Y
' NWria Ethiopla Y
O o
yo

;;;;;;;;;;;;

e 2000 scientific experts worldwide,
drawn from scientific societies

* Pure and applied — research,
industry, policy, education 54 Scientific

e Core values — neutral, open, Adhering Organizations
transparent provenance,
sustainable process,
consensus

...........

||||||

..........

ANTARCTICA
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Common language for chemistry

IUPAC provides authoritative definitions and
parameters for consistent expression of chemical
data and information

® Quantities (i.e., units, symbols)

Equations, models (e.g., systems, uncertainty)
Notations (e.g., chemical substances)
Terms (e.g., properties, processes, roles)

Common
language

100 yrs of global consensus to develop
& define a common and systematic

language for chemistry Chemical Chemical
Properties Concepts
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Poll #2

How familiar are you with the efforts of IUPAC to translate standards
into the digital domain?

Not at all familiar
Not very familiar
Somewhat familiar
Familiar

Very familiar



iupac.org/what-we-do/digital-standards

Tell us about
IUPAC and digital
standards

Compendium of
Chemical
Terminology

Second edition
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Migrating to formats that are
actionable by computers?

IUPAC has refined the rules,
logic & language of chemistry for
trained chemists for over a century.

Computers are not chemists; they need
the rules explained in machine logic
and languages.

THIS 15 YOUR MACHINE LEARNING SYSTETM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSLERS ARE LJRONG? )

JUST STIR THE PILE NTIL
THEY START [OOKING RIGHT.

ADVANCING CHEMISTRY WORLDWIDE

8€EQT/W02°pdX//:sdy
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ADVANCING CHEMISTRY WORLDWIDE

M7 RiDICULOLS) SoON:
WE NEED To DEVELOP
) ONE UNNERSAL STRNDARD )
SITUATON: || et COVERS, EVERYONE'S SITUATION:
THERE ARE USE CASES.  vep THERE ARE
|4 COMPETING |5 COMPETING

STANDPRDS. STANDPRDS.

InChl: IUPAC International Chemical Identifier

https://xkcd.com/927

- InChITRUST
* Small molecule organics

* Reactions
* Mixtures sy
* In progress:
* Organometallics
* Large molecules
» Stereoisomers
* Tautomers
« Nanomaterials

Standard InChl:
InChI=1S/C22H25N05/c1-13-15-5-6-18 (25~
3)22(26-4)17(15)11-23(2)8-7-14-9-19-20(28-
12-27-19)10-16(14)21(13)24/h5-6,9-10,13H,7~

8,11-12H2,1-4H3/t13-/m0/s1
Standard InChlKey: YRAXY/ZSEEARNTF-ZDUSSCGKSA-N

JCAMP-DX: IUPAC Spectral Data Exchange Format

L]

180 160 140 120 100 80 w 40 20  Pem
on: | print

vinylpyridinel Search

info clear spectrum (note that OH and NH hydrogens will not be shown)

. §§§§§§§§§§

H1&C13

C(=C([H)\[H])(/C1=NC([H])=C([H] Search

§§§§§§§§§

N
E§

Gold Book: IUPAC Formal Chemical Terminology

O Er—
C o paicos
Sher; @ winiy
Il mGoldBook
E====

isomer

License

Provenance
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Poll #3

Had you previously heard about digital structure representation

formats and identifiers (for example, INChl, SMILES, MOLfile)?

1. Yes, and | use one of them at least
2. Yes, but never used any
3. Not at all

4. Other (comment in few words)
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Structure identity and representation

Molfile — connection table for data exchange,

Vincristine defacto use, not yet standardized

e Why is it .
L] ’ -5.0361 -1.0973 9.0000 C
7 -4.2330 -0.9086 ©0.0000 C
-3.4431 -1.1469 .
I I I l p O rt al I t . IUPAC name - standardized nomenclature Besia e o

vincristine.mol - Notepad - o x
File Edit Format View Help

| vincristine.mol &
ChemDraw@33017212320

6068 @ © 1 0 © © © 0999 V200
-5.6011 -0.4961 .0000 C

-1.5188 0.2187
(3aR,3a1R,4R,55,5aR, 10bR)-Methyl 4-acetoxy-3a-ethyl-9-((5S,75,95)-5- S aean
ethyl-5-hydroxy-9-(methoxycarbonyl)-2,4,5,6,7,8,9,10-octahydro-1H-3,7- |

methano[1]azacycloundecino[5,4-b]indol-9-yl)-6-formyl-5-hydroxy-8-

methoxy-3a,3al,4,5,5a,6,11,12-octahydro-1H-indolizino[8,1- InChl - formal descriptor standard for |dent|fy|ng’
. a O W e cd]carbazole-5-carboxylate canonical matching and linking of structures

InChi=1S/C46H56N4010/c1-7-42(55)22-28-23-45(40(53)58-

seossss
geasss

P

cossccsss
csccscscs
csssccsse
cosscssss
sesccssss
cosccssss
cosscssss
.,
cossccsss
cosscssss
cssccsscs

SMILES - linear notation for searching, substrucutures

5 5,36-30(14-18-48(24-28)25-42)29-12-9-10-13-33(29)47-36)32-
’? defacto use, efforts underway to standardize 20-31-34(21-35(32)57-4)50(26-51)38-44(31)16-19-49-17-11-15-
n e e 43(8-2,37(44)49)39(60-27(3)52)46(38,56)41(54)59-6/ho-
L] CC[C@@]1(C[C@@H]2C[C@@](c3c(c4cccecd[nH]3)CCIN@ @] (C2)C1)(c 13,15,20-21,26,28,37-39,47,55-56H,7-8,14,16-19,22-25H2,1-
5cc6e(ccSOC)N([C@@H]7[C@]68CCNI[C@H]B[C@@](C=CCO)([C@HI([ GHA/t28. 374,38-,39- 42443, 44 A5+ A6+ /m1JsL

C@@]7(C(=0)0C)0)0C(=0)C)CC)C=0)C(=0)0C)0
InChiKey: OGWKCGZFUXNPDA-XQKSVPLYSA-N

Generally well-defined for discrete organic molecules - efforts ongoing to
make reliable for other chemical entities
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INChl: The IUPAC International Chemical Identifier

INChITRUST https://www.inchi- « A non-proprietary identifier for chemical
trust.org/ substances

* Provides a standard way to encode
molecular information

* Facilitates the search for such
information in databases and on the web

« Enables linking of diverse data

{} {} compilations.

Standard InChl:
InChI=1S/C22H25N05/c1-13-15-5-6-18(25-3)22(26-4)17(15)11-23(2)8-7-14-9-19-
20(28-12-27-19)10-16(14)21(13)24/h5-6,9-10,13H,7-8,11-12H2,1-4H3/t13-/m0/s1

0

Standard InChlKey: YRAXYDGEEARNTF-ZDUSSCGKSA-N .
InChl layers separately describe

formula, connectivity, hydrogen atoms,
stereochemistry etc.

INChIKey is a one way hash of the InChl String
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INnChll

https://www.inchi-trust.org/inchi-videos/

https://www.youtube.com/watch?v=qrCqJ004|Gs&t=9s



https://www.inchi-trust.org/inchi-videos/
https://www.youtube.com/watch?v=qrCqJ0o4jGs&t=9s

iupac.org/what-we-do/digital-standards

How do | know my structure
representation Is correct?
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https://t.co/OUzez4IC6P

PUb © hem About Docs Submit Contact Prototype

Demonstrator

Structure Validator

Input

® |cecc | Start with SMILES

O ‘ ‘ Start with InChl

O No file chosen Start with @ MOL/SDF file
Toolkit

® PubChem

O RDKit

Qutput

® Get back JSON data

O Get back an image

Submit Job Submit this job to the validation service




PUb © hem About Docs Submit Contact Prototype

Demonstrator

Structure Validator

Input
® |cecc | Start with SMILES
O ‘ ‘ Start with InChl

Is this structure

O No file chosen Start with a MOL/SDF file 0OK?

Toolkit '

® PubChem

O RDKit

OQutput

® Get back JSON data
O Get back an image

Submit Job Submit this job to the validation service




PUb©hem About Docs Submit Contact ("Result":{

"Message": "Structure is valid",

"Statistics": [
{
. "Type": "DefinedAtomStereo",
Structure Validator Va0
{
Input "Type": "UndefinedAtomStereo",
"Walue": "0"
® |cecc | Start with SMILES b
{
O ‘ ‘ Start with InChl . "Type": "DefinedBondStereo",
Is this structure "Value": "0"
O | Choose File |No file chasen Start with a MOL/SDF file OK? h
: {
"Type": "UndefinedBondStereo"”,
"Walue": "0"
Toolkit 1,
{
© PubChem "Type": "HeavyAtoms",
o RDKit }"Value": ngn
{
"Type": "IsotopeAtoms",
OQutput "alue": "0"
® Get back JSON data i’
O Get back an image "Type": "CovalentUnits",
"walue": "1"
}
1
Submit Job Submit this job to the validation service }

}




Pu b © hem About Docs Submit Contact PrOtOtype

Demonstrator

Structure Validator

Input Does it have the
@ ‘ C([Cea@H] [C@H][[C@@H]([C@H](C(O‘l:‘ Start with SMILES expeCted
. number
O ‘ ‘ Start with InChl of (un)deﬁned
O No file chosen Start with a MOL/SDF file stereocenters?
Toolkit
C PubChem
O RDKit
Output
® Get back JSON data
O Get back an image

Submit Job Submit this job to the validation service
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"Result": {
"Message": "Structure is valid", Demonstrator
"Statistics": [
{
H "Type": "DefinedAtomStereo”,
Structure Validator et
. {
Input Does it have the "Type": "UndefinedAtomstereo”,
"Value": "1"
® | C(C@@HIT[C@HI([C@@HI(C@HI(C(OT|  Start with SMILES expected )
O ‘ ‘ Start with InChl num ber "Type": "DefinedBondStereo",
of (un)defined "Value": "0"

O No file chosen Start with a MOL/SDF file stereocenters? 1

"Type": "UndefinedBondStereo"”,

"Walue": "0"
Toolkit i
® PubChem "Type": "HeavyAtoms",
"Value": "12"
O RDKit i
"Type": "IsotopeAtoms",
"walue": "0"
Output b
{
@ Get back JSON data "Type": "CovalentUnits",
. "walue": "1"
O Get back an image }

]
}

Submit Job Submit this job to the validation service )
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Demonstrator

Structure Validator

Input
Does a
@ ‘ C{[C@@H] [C@H][[C@@H]([C@H](C[O'l_‘ Start with SMILES draWing
O ‘ ‘ Start with InChl look like what
O Ma file chosen Start with a MOL/SDF file the chemist

expects?

Toolkit

@® PubChem

O RDKit

Qutput

O Get back JSON data
@® Get back an image

Submit Job Submit this job to the validation service
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Demonstrator

Structure Validator

Input
Does a
@ ‘ C{[C@@H] [C@H][[C@@H]([C@H](C[O'l_‘ Start with SMILES draWing
O ‘ ‘ Start with InChl look like what
O Ma file chosen Start with a MOL/SDF file the chemist

expects?

Toolkit

@® PubChem

O RDKit

Qutput

O Get back JSON data
@® Get back an image

Submit Job Submit this job to the validation service
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Demonstrator

Structure Validator

Input
® | cCOOOcC | Start with SMILES
, What if
O | ‘ Start with InChl .
something

O No file chosen Start with a MOL/SDF file is wrong?

Toolkit »

® PubChem

O RDKit

Qutput

® Get back JSON data
O Get back an image

Submit Job Submit this job to the validation service
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Demonstrator

Structure Validator
Input

{
® | cCOOOcC | Start with SMILES "Fault": {

. What if IIC d n, III |'dll
O | ‘ Start with InChl thi ode: “Invalia,
sometning "Message": "Structure is not valid",
O No file chosen Start with a MOL/SDF file is wrong? "Details": [
"Record 0: Warning: Detected illegal
. valence for element \"C\": 5 sigma bonds, 0
Toolkit pi bonds, 0 charge",
@ PubChem "Exception: Valence validation failed"
O RDKit ]
}

}
Qutput
® Get back JSON data
O Get back an image

Submit Job Submit this job to the validation service
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Describing your data

e Quantities
e Conditions

DOI: 10.1021/acscentsci.8b00176



Solubility example Provenance

Data Source

Solubility Compllatlon N

Data Series Publication(s MEthOd Reference

M

Chemical System Components (2 to n) ]

Y~
Chemical Sample m Chemical Substances

Source & Purity

/

I\/Ieasurement

Conditions

Experimental Data

Datapoint

Estimated Errors

Experimental - Equation
Equation Type

|
|
!
: Related Dataset
|
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Can we create more streamlined data management and
publishing workflows that increases discovery and use?

Observations Instrument Analysis Processed Supporti_ng
Data Software Data L
Electronic |
Lab ;
-
abo rato ry Spectra Files Structure Other Data Sample &
FIDs Files Files Measurement
N Ote boo ks XY data Description
\

(ELNs)

Preprint
Server

Publisher

y
General
Repository

Validation (?)

Identlfllca.tlon < Machine Domain
Ana. ys.ls Readers Repositories
Prediction A

Correlations
Visualization

\

Human
Readers

y

S
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One to One and One to Many FAIR Relationships
Spectral Datasets Structures

What are the
challenges with
describing
spectral data, for

example? )

Multitude
of
proprietary
formats
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IUPAC specification for the FAIR management of
spectroscopic data in chemistry (IUPAC FAIRSpec) -
guiding principles

Robert M. Hanson @, Damien Jeannerat @, Mark Archibald @, Ian J. Bruno @, Stuart J. Chalk @, Antony N.
Davies @, Robert J. Lancashire @), Jeffrey Lang @ and Henry S. Rzepa

From the journal Pure and Applied Chemistry
https://doi.org/10.1515/pac-2021-2009 https://doi.org/10.26434/chemrxiv-2022-t783k

Working towards:

« A set of guiding principles defining FAIR in relation to spectroscopic
data

« A detailed data model for describing the contents of an IUPAC
FAIRData Collection and relationships between objects — sample,
data, structures, analysis

- A specification for a digital finding aid - the metadata needed to
locate and reuse a dataset

Complementary to representation formats such as JCAMP-DX or proprietary alternatives


https://doi.org/10.26434/chemrxiv-2022-t783k

iupac.org/what-we-do/digital-standards

E-:Iabla Acceasmle niempemt:ﬂe I :e-usa!:nle

Encoding

best practice: + Findoble
MObRE * fleeessihle
FAIR tiispg * Iobevoperatie

R R o]
“Balp™ ’
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ADVANCING CHEMISTRY WORLDWIDE

The FAIR Data Principles

Comment | OPEN

The FAIR Guiding Principles for scientific
data management and stewardship

Mark D. Wilkinson, Michel Dumontier [...] Barend Mons =

Wilkinson, M. D. et al. The FAIR Guiding Principles for scientific data management and
stewardship. Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016).

Findable Accessible

Interoperable Reusable

“FuLLy Al READY”

Standard Identifiers

~
J

Standard Access Protocols

Standard Vocabularies

r
.

Standard Metadata Schemas

.

~
J

Indexed Repositories

r
.
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. Advancing implementation of the
WorldFAIR Chem IStry FAIR data principles with standards

o

D3.1: Digital guidance for Chemistry
FAIR data policy & practice

Guidance for implementing standards into FAIR
chemical data workflows

Engagement,
Synthesis,
Recommendations
+ FAIR Assessment

D3.2: Chemistry training package
Interactive demos and recipes for handling FAIR
chemical data

D3.3: Utility services for Chemistry

standards
Protocol specifications for chemical information
validation and exchange

Project Management + Coordination (WP1)
Outreach, Sustainability + Exploitation (WP14)

XA nChITRUST (8) NFDI.Chem g%f‘f PSDI Pub@hem GiFAR - CODATA @ » ccphC

W HYS\CM sclwcss 1 advar
URE . . . SCIE DATA ALLIANCE

WorldFAIR “Global cooperation on FAIR data policy and practice” is funded by the EC HORIZON-WIDERA-2021-ERA-01-41 Coordination and Support Action under Grant Agreement No. 101058393.
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Poll #4

How much help do you think chemists need in chemical data

management in the digital domain?
1. Very much needed
2. Itis an eye opening topic for me, and | think chemists need it
3. Itis somewhat needed

4. | am comfortable with my data management workflow



iupac.org/what-we-do/digital-standards

This i1s all new to me - where
can | get help?



iupac.org/what-we-do/digital-standards

Recorded presentation on
Cookbook


https://drive.google.com/drive/folders/19hqIEpvu1if9CJk1wPrsfb2-fhaUZIoa
https://drive.google.com/drive/folders/19hqIEpvu1if9CJk1wPrsfb2-fhaUZIoa

I A c ADVANCING CHEMISTRY WORLDWIDE

WorldFAIR Chemistry Deliverable Prototypes &,
>

WorldFAIR

=> develop guidelines, training materials and tools that facilitate use of standards

D3.1 FAIR Chemistry D3.2 FAIR Chemistry D3.3 FAIR Chemistry
Guidance Training Cookbook Protocol Services

ﬁmﬁ

'“%‘i gﬁ'ﬁ% =

bit.ly/IUPACDigital bit.ly/CookFAIR bit.ly/ProtServices
Recommend

DI inchiTRUST @ NFDLChem (% PSDI Pub@hem Ga)FAIR :icopata @) CCDC

WorldFAIR “Global cooperation on FAIR data policy and practice” is funded by the EC HORIZON-WIDERA-2021-ERA-01-41 Coordination and Support Action under Grant Agreement No. 101058393.


https://t.co/iRMaAgCViH
https://t.co/OUzez4IC6P

. IUPAC WorldFAIR Chemistry
o AR Virtual Webinar Series

What is a Chemical?
Handling Chemical Data Across Disciplines

usa

1an Bruno
©COC & 1UPAC CPCDS
oK

Flash Talks &

a Panel Discussion
September 22, 2022
12:00 pm - 1:30 pm (EDT)
6:00 pm - 7:30 pm (CEST)

Register here.

https/bitly/FAIRW1,

What is a Chemical? Webinar Series

LI ypAC WorldFAIR Chemistry

€™ IUPAC WorldFAIR Chemistry
r Virtual Webinar Series

oA Virtual Webinar Series
LI P AC]

IFAIR

What is a Chemical?

User’ Perspectives on Digital-Machine Readable Depictions

What is a Chemical?
Applying Chemical Data to Industry Challenges

Inchi Systematic Nomanclature

Greg Landeum & Michelle Rogers.
Switzerland usa

SMLES

Vincent Scatfani W' L tan Bruno
usa cco

Hewm
S Vinderwst Flash Talks &
a Panel Discussion
== December 08, 2022
BFEREE 11:00 am - 12:30 pm (EST)
§®? 5:00 pm - 6:30 pm (CET)
o EERERS

Flash Talks &
a Panel Discussion

October 13, 2022
752%12:00 pm - 1:30 pm (EDT)
4 6:00 pm - 7:30 pm (CEST) i s
https://bit.ly/FAIRW3

v Register here:
E3R¢R hitos//bit.ly/FAIRW2

ADVANCING CHEMISTRY WORLDWIDE

IUPAC WorldFAIR Chemistry|
Virtual Webinar Series

What is a Chemical?

Innovation in Chemical Descriptions

Flash Talks &
a Panel Discussion

e February 17, 2023
O% 11:00 am - 12:30 pm (EST)
LR 5:00 pm - 6:30 pm (CET)

Register here:

https://bit.ly/FAIRW4

under Grant Agreement No. 101058393.

WorldFAIR “Global cooperation on FAIR data policy and practice” is funded by the EC HORIZON-WIDERA-2021-ERA-01-41 Coordination and Support Action
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Upcoming Events

ACS
s W 1UPAGs
r

@UﬂS IZZT;?:;'l"fo'ii’“"““
Registration
IS now open

Early bird
untill

1June 2023
Register at:

https://tinyurl.com/reglUPAC

San Francisco CA & Hybrid e -
August 13-17th 5
Abstracts due April 4th .

ADVANCING CHEMISTRY WORLDWIDE

1. IDW Multidisciplinary

Session, October 2023

1. Fall 2023 workshops

1. Many more!




ADVANCING CHEMISTRY WORLDWIDE

@ -|= . lsap =04 IUPAC Concentrate

Monthly Newsletter

http://bit.ly/IUPACConc

http://bit.ly/ChemVoicesP

Ethics of Chemistry

=3 Global Conversation on Sustainability p-
INTERNATIONAL UNION OF

PURE AND APPLIED CHEMISTRY




| P A C ADVANCING CHEMISTRY WORLDWIDE

DA InChITRUST () NFDL.Chem & PSDI Pub(Clhem FAIR {-f:(::bDATA (RDAEE

£
‘vt . PHYSICAL SCIENCES
- DATAINFRASTRUCTURE DATA ALLIANCE

Contact Us

iupac.org @FAIRChemistry g :
e Youll'lils] nttos://bitly/whatsAchemical
L J

@iupac.org
@ FAIRChemistry@iupac.org ﬁ m FAIRChemistry Community

WorldFAIR “Global cooperation on FAIR data policy and practice” is funded by the EC HORIZON-WIDERA-2021-ERA-01-41 Coordination and Support Action
under Grant Agreement No. 101058393.
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