Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Digital Discovery

rsc.li/digitaldiscovery

The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE
ISSN 2635-098X CODEN DDIIAI 4(1) 1-290 (2025)

Cover

See Arash Khajeh et al.,

pp. 11-20. Image reproduced
by permission of the Toyota
Research Institute from Digital
Discovery, 2025, 4, 11.

Digital
Discovery

PAPERS

Inside cover

See Masahiko Taniguchi

and Jonathan S. Lindsey,

pp. 21-34. Image reproduced
by permission of Masahiko
Taniguchi from Digital
Discovery, 2025, 4, 21.

Digital
Discovery

A materials discovery framework based on
conditional generative models applied to the design
of polymer electrolytes

Arash Khajeh,* Xiangyun Lei, Weike Ye, Zhenze Yang,
Linda Hung, Daniel Schweigert and Ha-Kyung Kwon

Feedback \/

\I
%’
Soroved
Seed data pne /’
A q
N, Conditional

Evaluation

Generation
Acquisition of absorption and fluorescence spectral chatbots
data using chatbots @ @ A, ¢
Masahiko Taniguchi* and Jonathan S. Lindsey . ‘ l. O

This journal is © The Royal Society of Chemistry 2025

€ CDf

absorption fluorescence

r 1
500 650

550 600
Wavelength (nm)

Digital Discovery, 2025, 4, 3-10 | 3


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d
https://pubs.rsc.org/en/journals/journal/DD
https://pubs.rsc.org/en/journals/journal/DD?issueid=DD004001

i

ad ROYAL SOCIETY
OF CHEMISTRY

EES Batteries

Exceptional research on
batteries and energy storage

Part of the EES family

°
Joln |Publish withus ,
[
11N rsc.li/EESBatteries Registered o oo



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

From text to test: Al-generated control software for
materials science instruments

Davi Fébba, Kingsley Egbo, William A. Callahan
and Andriy Zakutayev

Device redesign

ChatGPT-crafted @
IV characterization
e

I+
RS

o | 2

Physical insights Parameter extraction

A simple similarity metric for comparing synthetic
routes

Samuel Genheden* and Jason D. Shields*

strychnine

Comparison of strychnine routes
1.0

Biosynthesis
Fukuyama
Kuehne (=)

Kuehne (£)

MacMillan 08
Martin

Overman

Rawal
Reissig 06
Vanderwal
Vollhardt
Woodward

Rawal
Reissig
Vanderwal

Martin
Overman
Vollhardt

Woodward

Biosynthesis
Kuehne (%)
MacMillan

ArcaNN: automated enhanced sampling generation
of training sets for chemically reactive machine
learning interatomic potentials

Rolf David,* Miguel de la Puente, Axel Gomez,
Olaia Anton, Guillaume Stirnemann® and Damien Laage™

] @+ 99

! !

Powder X-ray diffraction assisted evolutionary
algorithm for crystal structure prediction

Stefano Racioppi, Alberto Otero-de-la-Roza,
Samad Hajinazar and Eva Zurek*

This journal is © The Royal Society of Chemistry 2025

PXRD-assisted
Structure Prediction

o)
W )10 XtalOpt CSP

Pool of Structures

Geometry oIptimization

Similarity Index
VC-GPWDF o
& Critic2

PXRD-Data
[26; Intensity]

Fitness Calculation

Digital Discovery, 2025, 4, 3-10 | 5


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Compression-space
classification and

Learning on compressed molecular representations

Jan Weinreich and Daniel Probst*

Text-mined Recipes

of AuNPs

Data-driven Hypothese

Short

Seed-mediated Growth

TN

Rod  Bipyramid Cube

Long

Data-driven analysis of text-mined seed-mediated
syntheses of gold nanoparticles

Sanghoon Lee, Kevin Cruse, Samuel P. Gleason,
A. Paul Alivisatos, Gerbrand Ceder and Anubhav Jain*

Annotate P
—_—

Training dataset % g
m

BN

]
u]
Sample U B

Positive
Unlabeled

0

pal
(i =

U ratio

B B
3D U-Net,

| Tl

Ly Training «

Prediction Annotation
]

@

Quantitative analysis of miniature synaptic calcium
transients using positive unlabeled deep learning

Frédéric Beaupré, Anthony Bilodeau, Theresa Wiesner,
Gabriel Leclerc, Mado Lemieux, Gabriel Nadeau,
Katrine Castonguay, Bolin Fan, Simon Labrecque,
Renée Hlozek, Paul De Koninck, Christian Gagné

and Flavie Lavoie-Cardinal®

Molecule

A. Molecular Analyzer

B. Forceficld Maker

C. Crystal Calculator

@ o

AmberTools

6 | Digital Discovery, 2025, 4, 3-10

F. Objective Function

E. Crystal Sampler

D. Crystal Generator

Automated high-throughput organic crystal
structure prediction via population-based sampling

Qiang Zhu* and Shinnosuke Hattori*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

(cc)

View Article Online

PAPERS
Data efﬁciency of classification strategies for [ valid [ invalid O Measurement
chemical and materials design o) o)
Quinn M. Gallagher and Michael A. Webb* © O\O\ O\O\Q\
- etad ' 0o o o
N N
p
7 \ ©
PolyCL: contrastive learning for polymer Contrastive Learning
representation learning via explicit and implicit
augmentations

Jiajun Zhou, Yijie Yang, Austin M. Mroz and Kim E. Jelfs* / %QJ \
o : 4 Maximise
\ Agreement

Generation of molecular conformations using P —"
generative adversarial neural networks L H

Congsheng Xu, Xiaomei Deng, Yi Lu and Peiyuan Yu* [

Molecular Graph
N enerator
4 I :

olecular Motif Graph

A framework for reviewing the results of automated Text xDL1
conversion of structured organic synthesis CLAIRify (Generative LLM) <Add -->
procedures from the literature S " |<Heat -- 5|
.. . . [ <Stir -->
Kojiro Machi,* Seiji Akiyama, Yuuya Nagata
and Masaharu Yoshioka® ChemBERT %
A
A TA [ verb Human review | .44 >
Y4 [] entity <Heat -->|
LAE-* [ temp., time Rules > | <stir ->
Annotated Text xDL2

This journal is © The Royal Society of Chemistry 2025 Digital Discovery, 2025, 4, 3-10 | 7


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

| Visualizing High Entropy Alloy Spaces: Methods and Best Practices

ize CI

Y
Optimization g
(Mpa)

Surrogate of ¢
Objective

i

Uncertainty of _™

Surrogate 2
v, -
ol

Complex Databases

High Temperature Shape

&/

temperature ()

o

Visualizing high entropy alloy spaces: methods and
best practices

Brent Vela, Trevor Hastings,* Marshall Allen
and Raymundo Arroyave

Radical-
Monomer Pair
Descriptors

Commercially
Available
Monomers

CopDDB — An Open Copolymers Descriptor Database

Prediction for

Copolymers via
Machine Learning

CopDDB: a descriptor database for copolymers and
its applications to machine learning

Takayoshi Yoshimura, Hiromoto Kato, Shunto Oikawa,
Taichi Inagaki, Shigehito Asano, Tetsunori Sugawara,
Tomoyuki Miyao, Takamitsu Matsubara, Hiroharu Ajiro,
Mikiya Fujii, Yu-ya Ohnishi and Miho Hatanaka™

30000

25000

20000

Count

15000

10000

5000

Average In(x;)

100 200 300 400 500 600 700 800 900 1000

Temperature (K)

15 In(xz)

Machine learning for accelerated prediction of lattice
thermal conductivity at arbitrary temperature

Zihe Li, Mengke Li, Yufeng Luo, Haibin Cao, Huijun Liu*
and Ying Fang*

Model
Training

7

7

Geometric
Data

8 | Digital Discovery, 2025, 4, 3-10

R
R
7,

<7
Vs
%,

K7X XM 7A XS
2NN

v
S
RGN

Enhanced
Sampling

A graph neural network-state predictive information
bottleneck (GNN-SPIB) approach for learning
molecular thermodynamics and kinetics

Ziyue Zou, Dedi Wang and Pratyush Tiwary™

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Rapid prediction of conformationally-dependent
DFT-level descriptors using graph neural networks
for carboxylic acids and alkyl amines

Brittany C. Haas, Melissa A. Hardy, Shree Sowndarya S. V.,

Keir Adams, Connor W. Coley,* Robert S. Paton*
and Matthew S. Sigman*

Conformer-Dependent DFT-Level Descriptor Prediction

).
NANA N
RJ\OH R : /\/l\

1

DFT-level graph neural predicted

descriptor libraries networks descriptors

Comprehensive sampling of coverage effects in ML generalization and Cu(410) = original

catalysis by leveraging generalization in neural efficient data pipelines... - sampled
network models >
<10}
Daniel Schwalbe-Koda,* Nitish Govindarajan* o]
and Joel B. Varley ©

test ~ . 3
low-energy LS 0 coverage 1
Ll § ) -

enable fast sampling of

E, coverage effects in catalysis

Scientific exploration with expert knowledge (SEEK)
in autonomous scanning probe microscopy with
active learning

Utkarsh Pratiush, Hiroshi Funakubo, Rama Vasudevan,
Sergei V. Kalinin* and Yongtao Liu*

Predicting mechanical properties of non-equimolar
high-entropy carbides using machine learning

Xi Zhao,* Shu-guang Cheng, Sen Yu, Jiming Zheng,
Rui-Zhi Zhang and Meng Guo

This journal is © The Royal Society of Chemistry 2025

©)
B With
4 + SEEK
Prior Dynamic
Knowledge Knowledge
INTPU . MODEL | OUTPUT |

High-throughput
DF

T [ B
W T Lk LEIN
o | [ aga| (I
300 [ || 11
3;“:',)‘)“,;;)]& Random ‘ |

;j"qu % §> BN e

Jarvis. Maapie Networks

otiynyk of ¢y = g
= mmm 9
Onehof £ v
am y 4

Artificial Neural

Digital Discovery, 2025, 4, 3-10 | 9


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

Open Access Article. Published on 15 January 2025. Downloaded on 1/13/2026 2:40:04 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Machine learning

10 | Digital Discovery, 2025, 4, 3-10

70 65 60 55 50 45 A
627,

27 Al NMR chemical shifts in zeolite MFI via machine
learning acceleration of structure sampling and shift
prediction

Daniel Willimetz,* Andreas Erlebach, Christopher J. Heard
and Lukas Grajciar®

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90003d

