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Open, Immediate and
equitable access
applies to both peer-
reviewed publications
and scientific data

NSF Public Access Plan 2.0

Ensuring Open, Immediate and Equitable Access to

National Science Foundation Funded Research

NSF 23-104
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Section 3: Increasing Equitable Access to Federally Funded Research Results

3.A. Peer-Reviewed Scholarly Publications

3.A.i. How Peer-Reviewed Scholarly Publications Will be Made Publicly Accessible
3.Alii. Maximizing Public Access to Scholarly Publications With Machine-Readability

3.Alii. Re-use Rights for Publications Made Freely and Publicly Available

3.B. Scientific Data .....ccooveveeeeeeeeeeeeeee

3.B.i. Scientific Data Underlying Peer-Reviewed Scholarly Publications

3.B.ii. Scientific Data Not Associated With Peer-Reviewed Scholarly Publications

3.Bi.iii. Digital Repositories for Scientific Data

3.B.iv. Federal Agency Research

3.C. Researcher Responsibilities for Managing and Sharing Data Arising From NSF Awards

3.C.i. Legal, Privacy, Ethical, Technical, Intellectual Property, and Security Limitations on Access to
Scientific Data Arising From NSF Awards

3.C.ii. Plans for Maximizing Appropriate Data and Providing Risk-Mitigated Opportunities for Limited Data Access

3.C.iii. Specific Online Digital Repositories

3.D. Allowable Publication and Data Costs

3.E. Ongoing Reporting to OSTP on Request Regarding Plan Status

https://www.nsf.gov/pubs/2023/nsf23104/nsf23104.pdf
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The broad range of
stakeholders for Open

Science and FAIR Data Funders Publishers /
_ _ S
brings complexity but FROSIOIES
also power Open Science
FAIR Data
Instituions Infrastructure
Providers
FAIR: Researchers
Findable, Accessible, and Scholars Data People @ -
Interoperable, Reusable Industry .

Community of e
Practices

Partners
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All stakeholders collaborate to enable Open Science
and FAIR data practices

=

” Translated
Policies
High Level Requirements

\

Designated and Reliable

Funds

Incentivizing

Interoperable, Adaptable, (and Automated)
Infrastructure

Actionable and Specific

Guidance for Good Practices

/

Reducing
barriers for

Open
Equitable
FAIR

Reproducible
Research Practices
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Incentives, such as funds, recognition, and
promotion, matter for all disciplines

Developing a ToolKit for Fostering

OPEN SGIENGE PRACTICES

NATIONAL s

Engineering

ACADEMIES wedicine About Us Events Our Work Publications

Roundtable on Alighing Incentives for Open Scholarship

The National Academies of
SCIENCES - ENGINEERING - MEDICINE

', .

National Academies of Sciences, Engineering, and Medicine.
2021. Developing a Toolkit for Fostering Open Science Practices:
Proceedings of a Workshop. Washington, DC: The National
Academies Press. https://doi.org/10.17226/26308.

https://www.nationalacademies.org/our-work/roundtable-on-aligning-
incentives-for-open-science , Accessed Feb 14,2024



https://www.nationalacademies.org/our-work/roundtable-on-aligning-incentives-for-open-science
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Institutional Policy - Empower and Support
MIT Open Science Policies

https://open-access.mit.edu/

OATF Implementation Team Progress Report. MIT Open
Access Task Force. (2020)
https://doi.org/10.21428/4090026e.884d8726
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Libraries provide OA
publishing funds/ agreements
and invest in open
infrastructure & initiatives

Challenges for chemists:

Funds may not cover the full costs for
journal publications in chemistry

Agreements
*  May not have it with all major publishers in Chemistry

» Article Processing Charge (APC-) based models
may not be equitable and sustainable

Open infrastructure investment may not
prioritize discipline specific ones

https://libraries.mit.edu/scholarly/publishing/oa-publishing-support/ , Accessed Feb 14, 2024

MIT
Libraries
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2

Home

OPEN ACCESS PUBLISHING SUPPORT

Libraries home » Scholarly Communications - MIT Libraries » Publishing & research » Open access publishing support

Scholarly Communications --MIT Libraries -

Open access policies at MIT

Copyright Publishing & research

The Libraries supports OA publishing, initiatives, and infrastructure in the following ways:

« we provide funds for OA articles and monographs

* we sign agreements with pyplisher OA agreements & discounts

« we support OA infrastruc
»

Funds from MIT Libraries 4

» Open access publishing fund »

AIP Publishing

American Chemical Society

Association for Computing Machinery

BioMed Central

Electrochemical Society

Frontiers

MDPI

PLOS

Proceedings of the National Academy of Sciences (PNAS)

Royal Society

Royal Society of Chemistry

Science

Springer Nature

Taylor & Francis

Wiley

Support for open infrastructure & initiat

>

Search Hours & locations Borrow & request Research support About askus ACCOUNT

About us

Search

Archive-IT

arXiv

Authors Alliance

Directory of Open Access Books

Directory of Open Access Journals

Dryad

Free Journal Network

Global Press Archive

HathiTrust

Knowledge Futures Group

Knowledge Unlatched
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MIT

Libraries Search Hours & locations Borrow & request Research support About

M I I F ra m eWO rk fO r Libraries home » Scholarly Communications - MIT Libraries » Publishing & research » MIT Framework for Publisher Contracts

g

Publisher Contracts may Scholarly Communications - MIT Libraries -
provide a more equitable |
and sustainable path
forward

Home Open access policies at MIT Copyright Publishing & research AL

MIT FRAMEWORK FOR PUBLISHER CONTRACTS

The core principles of an MIT Framework for publisher contracts are:

» No author will be required to waive any institutional or funder open access policy to
publish in any of the publisher’s journals.

- AUthor rg htS prOteCthﬂ ¢ No author will be required to relinquish copyright, but instead will be provided with
. options that enable publication while also providing authors with generous reuse
- Value-added services rights.
- Automated deposit e Publishers will directly deposit scholarly articles in institutional repositories

immediately upon publication or will provide tools/mechanisms that facilitate

- Long-term digital preservation
immediate deposit.

} ComPUtatlonal access and use e Publishers will provide computational access to subscribed content as a standard part

of all contracts, with no restrictions on non-consumptive, computational analysis of
o the corpus of subscribed content.

pricing mOd els e Publishers will ensure the long-term digital preservation and accessibility of their
content through participation in trusted digital archives.

- Transparent and cost-based

« Institutions will pay a fair and sustainable price to publishers for value-added services,
https://libraries.mit.edu/scholarly/publish based on transparent and cost-based pricing models.
ing/framework/ , Accessed Feb 14, 2024
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MIT ® L

i Librari Search Hours & locations  Borrow & request Research support About ASKUS ACCOUNT
Terms of license agreements o aries. o s .

enable text and data minin Resources and Tools for Computational Research: Home
J [ +ome | oercipions |
(I- D M) an d S u bseq u e nt What's a computational tool or API?

- -
m a C h I n e I e a r n I n g a n d AI Many scholarly publishers, databases, and products offer tools to allow users to programmatically access, analyze, text and data mine, and extract

metadata, data, and fulltexts to serve a variety of research purposes.

= Below is a list of commonly used freely available and licensed scholarly resources for MIT that make their APIs available for use, provide other
St u d I es programmatic access and computational tools to use their resources, or provide corpora available for text and data mining. An API, short for
Application Programming interface, is a tool used to share content and data between software applications. Text and data mining of fulltext corpora
is frequently a fair use under US copyright law, but for many subscribed library resources it is restricted by license agreement. The following list
includes licensed corpora available for TDM by the MIT community, as well as selected free corpora that may be of interest.

If you have programming skills and would like to use these tools or resources in your research, use the information below to get an overview as
well as how to access them. For issues with the freely available resource, contact the provider directly.

Challenges for chemists:

If you have any questions or know of an computational tool or resource you would like to see included in this list, please contact: textmine@mit.edu

e Terms are nuanced

° Te rms an d retri eva | mec h an iS ms va ry MIT Libraries subscription resources and tools Freely available resources and tools
amon g m aJ or p u b | |S h ers I n Ch em I Stry ¢ Alpha Vantage Stock API ¢ American Archive of Public Broadcasting API

American Association for the Advancement of Science (AAAS) articles

arXiv Preprint Server

American Chemical Society (ACS) articles
American Physical Society (APS) articles
Brill Academic Publishers articles

BioMed Central Journal articles

* Recent trend of some publishers in
chemistry adopting a more conservative
stance on TDM terms due to concerns
on training public-facing Al models

Caselaw Access Project

Chronicling America

Chicago Defender Historical Archive Congress.gov
CORE

CrossRef DOI Reaistrv Aaencv

Constellate

CQ Press content

See comparison g”d at , Accessed Feb 14,2024


https://libguides.mit.edu/comptools
https://bit.ly/api-tdm

MIT Prize for Open
Data recognizes
iImpactful data
sharing effort

* Two winner in Chemical
Engineering for Inaugural year

* 10 + nominations in chemistry,
chemical engineering, materials
science and engineering for

both 2022 and 2023
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Open Data @ MIT

Home MIT Prize

2022 MIT Prize for Open Data

Posted August 8th, 2023 by Brigham Fay

The MIT School of Science and the MIT Libraries
presented the inaugural MIT Prize for Open Data
in 2022. The following winners and honorable
mentions were selected from more than 70
nominees representing all five schools and
several research centers across MIT.

Recipients were honored at the “Open Data @
MIT" event on October 28, 2022, in Hayden
Library, featuring remarks from School of
Science Dean Nergis Mavalvala and MIT Libraries
Director Chris Bourg, award presentations, and
short talks by the winners. Read more in MIT
News.

Photo by Bryce Vickmark.

,Accessed Feb 14, 2024


https://libraries.mit.edu/opendata/open-data-mit-home/mit-prize/2022-mit-prize-for-open-data/
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Extrinsic incentives (fund, promotion,
recognition, and career advancement etc.)

may not be sufficient to justify the additional Reprodudble and Aftributable Materials ST SNSRI
time and effort to curate chemical data

Public Data: Available v Preregistration: Not applicable +]

“We spend time to take care of our data for

reprOdUCibiIity reasons... ... Reproducible and Attributfxble Materials Science Workflows Al::tra
It is difficult to justify the extra time spent in further
curating the data so that others can use our data to
publish a predictive model that only benefits their
own academic career... ..."
® .
®
: v
-- Paraphrased from researchers’ comments ’, o

Ye Li, Sara L. Wilson, and Micah Altman. Reproducible and Attributable Materials
Science Workflows. MetaArXiv Preprints, 2022, DOI:10.31222/osf.io/93a4e [Dataset]
DOI:10.5281/zenodo.7158642 (Accepted to present at IDCC24 and publish in the
International Journal of Digital Curation)



https://doi.org/10.31222/osf.io/93a4e
https://doi.org/10.5281/zenodo.7158642
https://www.dcc.ac.uk/events/idcc24/programme
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Besides extrinsic incentives, what
could be the intrinsic motivations?

... especially

» Advancing science What could male

direct impact to
their own lab!

* Accelerated discovery
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Automated Research Workflow (ARW)
may provide such an intrinsic motivation

“... It could be a different story if the data we shared can be
immediately turned into automated design in our lab through
one of these ML/Al models integrated in our workflow.”

-- Paraphrased from researchers’ comments
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"Big Data" Cycle
(Data-intensive)

Automated Research
Workflow (ARW) closes ——

the loop between “Big \
Data” and "Small Data” [Aggregate/\ -

Plan / Design|

-~

Preserve Data
J

. NATIONWAL
\;\\/\CADEM"ES

[ Disseminate J [Collect Data }
Data

Y

; - h
Process / Analyze
Automated Research Curate Data J ' Visuaﬂze Da{: / ®
Workflows fot N ) . e
Accelerated Discovery -
Closing the Knowledge Discovery Loop
"Small Data" Cycle ¢ P e
R (Empirical, Theoretical, Computational)




ARW has become

A
Design

Molecular Generation

Property Synthesis|
—
O ChEMBL Dyes Q Estimate@ﬂanning
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Evaluation

Make

Experiment Selection

i

: 533
Paths to ....’
Plates [T

Analyze
Automated Retraining

Test

Property Measurement

Automated Execution

' A%

F

reality in chemistry, P AR M

gradually but surely

o Fracti
&+ Fraction
& Collector

Further progress requires more
quality experimental

data, curated OR generated
from FAIR data practices

O e 4
High-T
Reactor

C . Functional Group
Redox Reactions

Interconversion
(De)Protections —\ /_ and Addition

C-Oand C-N
Bond Forming
Acylation
and Related
C-CBond
Forming

Successful Reactions Distribution

First Second Third Fourth
Reaction Reaction Reaction Reaction
550 reactions 322 reactions 141 reactions 70 reactions

@ W
¥ ¥

Heterocycle
|

Formation R
85 Unique 147 Unique 122 Unique 60 Unique C )
Products Products Products Products

Koscher, B. A, et al. (2023). Autonomous, multiproperty-driven
molecular discovery: From predictions to measurements and back.
Science, 382(6677), eadi1407._https://doi.org/10.1126/science.adi1407

Multi-step Reaction Pathway
Stepwise Reaction Distributions
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Addlng ChemiStry ‘o028 INSTITUTE of

.. +ote, Museum..iLibrary
flavor to trainings on SERVICES
data management

Data in the Disciplines: Chemical Data Modules QGol

] [ ]
a n d S h a rI n g S kI I I S This is the website for the Data in the Disciplines IMLS Grant.

Home Chemical Data Workshop [ Chemical Data Modules ‘ Ethnographic Data Workshop Ethnographic Data Modules

Chemistry Data Curation Educational Modules

Below are links to modules derived from the curriculum developed for the Chemical Data Curation Workshop held at Lewis & Clark College on June 6-7, 2019.
The curriculum was created by Dr. Ye Li in partnership with the members of the Chemistry Workshop Planning Team. It adapts inspiration and slides from more general

> Leve ra g | n g g ra n t'fu n d e d research data management workshops developed by Amanda Whitmore in 2015, and redelivered by Parvaneh Abbaspour, Amy Blau, Eli Gandour-Rood, David Isaak and

Gary Klein in 2016, at the core of which are DataOne and NECDMC educational content. We are also grateful to Leah McEwen for her feedback on these modules.

p rOj e Cts to a m p | ify i m p a Ct The curricular modules are provided in powerpoint format. These materials are licensed as CC-BY-NC and it is our hope that they may be of use to others seeking to

develop and deliver data management training to researchers generating and managing chemical data. This content may be enhanced and reused, however we request
that you provide attribution. Suggested citation:

Li, Y. 2020. Tutorials on Chemistry Data Management and Sharing. Data in the Disciplines IMLS Grant. Retrieved from https://library.Iclark.edu/dataworkshops/chemistry-
modules

v
’, .

Li, Y. 2020. Tutorials on Chemistry Data Management and Sharing. Data in the Disciplines
IMLS Grant. Retrieved from https://library.lclark.edu/dataworkshops/chemistry-modules
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Providing framework,

strategies, and resources Learning Plan Overview
for research groups to Cultivating Good Data Practices in Your Lab
Improve their practices

This learning plan is designed to support research groups in building their own active data
management and sharing practices that support research reproducibility. This is not a class; it is

a self-driven and self-motivated learning opportunity. The Data Management Services team from
MIT Libraries will provide resources, guidance, and facilitated learning sessions as outlined

 Wo rksho P se ries custom ized below. Please contact Ye Li (vel@mit.edu) or Amy Nurberger (nurnberg@mit.edu ) if you have
c 5 ¢ any questions.
for individual research
Learning session 1 What data and FAIR are. in a nutshell

g rou pS can be m OSt eﬁeCtlve Learning session 2 Organizing, storing, and backing up your data
but d ifﬁCU |t to Scale Learning session 3 Documenting your data

Learning session 4 Sharing and publishing your data and code
Learning session 5 Dealing with restricted data and ethical aspects

* |dent|fy|n9 data Champlons Learning session 6 Making it work as a flow
in each group is critical D

v ) (]
An example workshop series provided by Data Management
Services at MIT Libraries



Engaging data champions
among graduate students
and research staff to scale
up in-depth support

EX:

Minimalist approach towards FAIR

practices before data standards
become broadly adopted

Li, Y., & Ahlqgvist, G. P. (2021, June 28). Preparing Your Chemical Data for
Publishing and FAIR Sharing. https://doi.org/10.17605/OSF.I0/VCSNP nddue o

Li - Incentivizing Researchers and Reducing Barriers

I'ir
Preparing Your Chemical Data for Publishing

and FAIR Sharing FLOWCHART

Contributors: Ye Li, Grace Putka Ahlgquist PREPARING YOUR CHEMICAL DATA FOR PUBLISHING AND FAIR SHARING

Date created: 2021-03-05 02:42 PM | Last Updatet
Identifier: DOI 10.17605/0SF.IO/VCSNP

Category: @ Project

Description:

No—P| have different conventions, so you may

This project site hosts the learning materials for a
and FAIR Sharing.
License: CC-By Attribution 4.0 International

Draw structure in Chemdraw,
make compound folder

l

Add InChl, InChl Key, SMILES to
README

!
Key to a dd o —r——

and/or .sd, add file path to
unique and

README

https://app.creately.com/di

pe rsistent agram/KyuXsOdzytD for an
3 Return to start for
expanded flowchart with o comBoiind
identifiers for step-by-step diections
h . | es
Add columns | Descriptive or numeric | Spectral or chromatographic [ o .0 in
for properties : Crystallographic compound
and units to g f i ;D folder and add
README data paths to
Follow CCDC README

Deposit the

DOI/URL as
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Research Data
and

1UPAC
=N
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s
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Curating (chemical) data is

Open Scholarship - NAAAS communal
andard INITING PROGRESS FOR
Organizations
Professional Societi .
rotessional societies NATIONAL Z;’;:':::nng @ "
AC A D E M I E S “Medicine
RESEARCH DATA ALLIANCE
National Academies A . . O commimree on pata
SSOCIATION OF
Certification PUBLIC ¢7 oo CO DATA
Organizations LAND-GRANT . °® INTERNATIONAL
UNIVERSITIES . ® ® science counciL

Consortium

Ivy Plus Libraries

Confederation Commumty of

©®

Plan S

Practices

Confederations Initiatives

Making full & immediate
Open Access a reality

il unesco lin i

©FORCEMN

Foundations

Networks

L4
[THAKA SR

Task Forces

Alliances

Cse

Roundtable on Aligning Incentives for Open Scholarship

— CENTER FOR OPEN SCIENCE —

CURATION
NETWORK GQ'*“A‘RE
THE v
a‘CARPENTRlEs o -
S10¢
=3 EUROPEAN OPEN
Science Works Best - SCIENCE CLOUD

in the Open



Delivering open science
and reproducible research
skills through teaching
foundational coding skills

« Leveraging the power of the
global learning community

» Participation from the
Departments of Chemistry,
Materials Science and
Engineering, and Chemical
Engineering ranked top three

https://github.com/Carpentries-MIT

Welcome to
Carpentries @ MIT!

ome Code of Conduct License  Impro

ve this page .#"

Carpentries@MIT:
Intro to UnixShell/

Python/Git

Massachusetts Institute of Technology

Jan 23-26, 2024

10:00 am - 3:00 pm ET

arriers


https://github.com/Carpentries-MIT

Providing guidelines on
curating a specific type of
chemical data through
community of practices

* Supporting both researchers
and data curators

 From formats to metadata and
documentation

» Availability varies depending on
data types

Westra, Brian; Li, Ye; Ruhs, Nick; McEwen, Leah Rae. (2023). Mass Spectrometry
Primer. Data Curation Network. https://hdl.handle.net/11299/259173 .

Li - Incentivizing Researchers and Reducing Barriers

DATA Mass Spectrometry

CURATION Primer
NETWORK

Authors: Brian Westra, Ye Li, Nick Ruhs,and Leah Rae McEwen
Mentors: Lisa Johnston and Wendy Kozlowski
Affiliate Contributors (peer reviewers): Meghan Lafferty (University of Minnesota).

Suggested Citation: Westra, Brian; Li, Ye; Ruhs, Nick; McEwen, Leah Rae. (2023) Mass
Spectrometry Primer. Data Curation Network GitHub Repository.

Overview

Topic Description

File Extensions — Proprietary .BAF
formats
.D (folder)
.DAT

.FID

.ita

.itm

Jlcd

.MS

.PKL

.QGD
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Connecting researchers to community of practices
to mine and curate chemical data collaboratively

(OCR)

INTERNATIONAL UNION OF
PURE AND APPLIED CHEMISTRY

ANALYTICAL CHEMISTRY DIVISION
COMMISSION ON ELECTROANALYTICAL CHEMISTRY

DISSOCIATION CONSTANTS
OF ORGANIC BASES
IN AQUEOUS SOLUTION

D. D. Perrix
Department of Medical Chemistry
Institute of Advanced Studies
Australian National University, Canberra

LONDON
BUTTERWORTHS
1965

Zheng, Jonathan, Li, Ye and McEwen, Leah. "FAIR datasets for acid dissociation constants"

s Scan books + optical . Programmatic text

character recognition processing + manual

checking for typos

fmmmmmmm———
IMethane, nitro

I
:pKa = 10.4 E
:pK type = acid
T = 10 C :
1IRef. T67 :
\Method E3bg !
| Approx. pKa I

Chemistry International, 45(3), 2023, 26-29. https://doi.org/10.1515/ci-2023-0310

Translate to SMILES
(OPSIN, ChemAXxon,
PubChem, CIR)

/= TUUU

[

n
€ WorldFAIR Chemistry

10.4

C[N+] (=0) [0-]

Q Communities My dashboard

Published October 21, 2022 | Version v1-0_nitial-release [ Dataset Jf & Open |

|UPAC/Dissociation-Constants: v1.0

Jonathan Zheng' Show affiations

This release includes the labeled data, digitization report, method keys, and partial reference keys as part of the IUPAC Digitized pKa Dataset.

This is the first release of this dataset. The detailed process of digitization and curation of this dataset can be found in the IUPAC pKa Data Digitization Report
attached in this repository. Our validation process is ongoing and will continue. Please be advised that a few errors and inconsistencies may still exist.

The digitized books in this collection include:

+ Serjeant: International Union of Pure and Applied Chemistry, E. P Serjeant and Boyd Dempsey. lonisation Constants of Organic Acids in Aqueous Solution; Oxford/ .
Pergamon, 1979 (Oxford IUPAC chemical data series)

« Perrin: International Union of Pure and Applied Chemistry, DD Perrin. Dissociation Constants of Organic Bases in Aqueous Solution; Butterworths, 1965

« Perrin Supplement: International Union of Pure and Applied Chemistry, DD Perrin. Dissociation Constants of Organic Bases in Aqueous Solution, Supplement;
Butterworths, 1972

For more information, please review the repository IUPAC/Dissociation-Constants.

v o L )

Jonathan Zheng. (2022). IUPAC/Dissociation-Constants: v1.0
[Data set]. Zenodo. https://doi.org/10.5281/zenodo.7236453



https://doi.org/10.5281/zenodo.7236453
https://doi.org/10.1515/ci-2023-0310

Leveraging expertise
from community of

practices broadly to
make global impact

WorldFAIR Chemistry - 2. Training

Cookbook: Digital recipes for managing

chemical data

Project No.:

2022-028-1-024

Start Date: 1 Nov 2022
End Date:
Cite: https://iupac.org/project/2022-028-1-024
Division:  Committee on Publications and Cheminformatics
Data Standards
% Objective & Description  i= Progress

WorldFAIR Chemistry: making IUPAC «¢

assets FAIR

% Objective

Project No.:

Start Date:

End Date:
Cite: https://iupac.org/project/2022-012-1-024

Division:

Committee on Publications and Cheminformatics

2022-012-1-024
1 Jun 2022

Chair

Leah McEwen

Data Standards

& Description

i= Progress

Members
Evan Bolton

lan Bruno

https://iupac.org/project/2022-012-1-024/

Chair
Stuart Chalk

Members
Ann-Christin Andres
Simon Coles

Jordi Cuadros
Sonja Herres-Pawlis
John Jolliffe
Sunghwan Kim
Nicola Knight

Ken Kroenlein

Ye Li

Samuel Munday

Vincent F Scalfani

Introduction

About this Cookbook

How to use the Cookbook
Contribute to the Cookbook!

Feedback on the Cookbook

The FAIR Chemistry
Cookbook

The Joy of FAIR

Tools & Web Services
Data Sources

Data Manipulations

Use Cases & Workflows

About this Cookbook

The IUPAC FAIR Chemistry Cookbook is intended to be an open, collaborative, community focused
resource on working with FAIR data in chemistry. This community resource aims to provide a range of
practical and re-usable training materials that demonstrate how to manage digital data files and content.
Our goal is to get more practical tools & tips in the hands of practicing chemists and others working with
digital chemical data, to lower barriers and smooth the adoption of best practices for sharing and reusing
FAIR chemical data. The content primarily consists of actionable recipes for a range of tasks to prepare and
deposit FAIR machine-enabled chemical data, identify and extract chemically relevant metadata, and
compile and validate chemical data files using online tools.

FAIR data are findable, accessible, interoperable, and reusable for machine processing [Wil16]. FAIR
chemical data need to be machine-readable, and this can be an unfamiliar scenario for many researchers

and other stakeholders involved with publishing and managing experimental data. This cookbook aims to

support best practices for sharing and reusing chemical data aligned with the technical criteria for FAIR
machine-readable data. Practical, interactive tutorials based on common workflows and readily accessible
online tools for working with digital content augment broader guidance.

The IUPAC FAIR Chemistry Cookbook is designed to be an evolving resource for the chemistry community.
It is supported by the International Union of Pure and Applied Chemistry (IUPAC) as part of the WorldFAIR
Initiative (see About this project).

https://iupac.github.io/WFChemCookbook

McEwen, Leah, & Bruno, lan. (2023). WorldFAIR Project (D3.1) Digital recommendations for Chemistry

FAIR data policy and practice (Version 1). Zenodo. https://doi.org/10.5281/zenodo.7887283
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Data curation may
continue long after the
initial sharing and take
communal coordination

« CCDC coordinated with
publishers to retract
crystallographic data related
to paper-mill publications

e Retraction of datasets often
ties to retraction of the
related publications

https://www.ccdc.cam.ac.uk/support-and-resources/support/case/?caseid=819cfd76-

Li - Incentivizing Researchers and Reducing Barriers

Deposit Structures Access Structures Cc

C C D C Home Solutions Community Discover Consultancy Services

Retractions in the Cambridge Structural
Database

Solution

2023
Update: 1st November

In our last data release of 2023, scheduled for later this year, a further 152 entries implicated by the pre-print will be retracted. These retractions are

already visible to users accessing the CSD via our web platforms and takes the total number of retractions related to the papermill pre-print in the
CSD to 361.

We have updated the comments for 39 structures related to the papermill pre-print to say that following extensive review by the publishers and the
CCDC there are currently no concerns on the data. A further 36 structures related to the papermill pre-print have been updated where our
investigations have identified the entry has almost identical reflection data with another entry in the CSD with a different structural formula.

Investigations are continuing for the remaining 556 structures implicated by the pre-print. Cases where reflection data has not yet been made
available can be especially challenging to assess. We will continue to work with publishers, reviewers and depositors and are grateful for how the

community has come together to tackle the issues so far.

Work to broaden the automated data intearity checks and processes, conversations with publishers on how we can support their peer review

v
’, .

https://www.science.org/content/blog-post/faked-

c25d-40a2-ac9b-b4cf20d775a7 , Accessed Feb 14, 2024

crystals-and-faked-data , Accessed Feb 14, 2024
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Industry partnership can
accelerate discovery while
making progress in open
and FAIR data

A Open Reaction Database

OR

latest

Search docs

TOOLS
Interactive Reaction Editor

Search/Browse

GitHub

DOCUMENTATION

Leadership

Governing Committee

The ORD is governed by a Governing Committee with representatives from many
industrial and academic institutions. This committee reviews all aspects of the
database, from the underlying structured data representation to the public
interface(s) to promotion and publicity. The current membership of the governing
committee is:

e Connor Coley (MIT)

e Abby Doyle (UCLA, C-CAS)
e Spencer Dreher (Merck)
Joel Hawkins (Pfizer)

¢ Klavs Jensen (MIT)

¢ Steven Kearnes (Relay)

https://docs.open-reaction-

database.org

M L P D 5 Contact Us: mlpds@mit.edu

Machine Learning for Pharmaceutical Discovery and Synthesis Consortium https //m | p d S 2 m lt' e d U/

PRESS BLOG TOOLS AND DEMOS PUBLICATIONS PEOPLE MEMBER RESOURCES

Machine Learning for Pharmaceutical Discovery and Synthesis Consortium

is a collaboration between the pharmaceutical and biotechnology industries and the departments of Chemical Engineering,

~" 'mistry, and Computer Science at the Massachusetts Institute of Technology. This collaboration will facilitate the design of

useful software for the automation of small molecule discovery and synthesis.

Forward Synthesis Planner

Condition recommendation Synthesis prediction Impurity prediction Regio-selectivity prediction Site selectivity prediction E] E]

Predict most likely outcomes of a chemical reaction using a template-free WLN model for predicting likely bond changes. (Chem. Sci., 2019, 10, 370-377)
Reactants: Product:
=z =z
Reagents: Solvent:

=z =z

https://askcos.mit.edu
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All stakeholders collaborate to enable Open Science
and FAIR data practices
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Thank you!

Questions? Contact Ye Li at
yel@mit.edu

NATIONAL Sciences Future Implications of Open-Access & FAIR Data Practices on
ACADEMIES .gincering Chemistry and Chemical Engineering Publications - A Workshop
e Session Ill: Supporting the Research Community
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