Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

(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 5(3) 961-1426 (2026)
L. Cover L. Inside cover
D|g|ta| See Guillermo Restrepo, D|g|ta| See Xingran Kou, Dachuan
Discovery pp. 973-982. Image Discovery Zhang et al., pp. 1068-1078.

Image reproduced by
permission of Xingran Kou
from Digital Discovery, 2026,
5, 1068. Image generated with
Google Gemini Pro.

reproduced by permission of
Thomas Endler from Digital
Discovery, 2026, 5, 973.

PERSPECTIVES
Higher order structures in chemistry: hypergraphs Graph medel Hypergraph model
reshape the molecule and the reaction e S
Binary bonds only n-ary bonds
Guillermo Restrepo* (] (]
avles
B0 ArcC
&0 B D
Distorts set-theoretical essence Reactions as directed set
of chemical reactivity relationships
° Challenge °
Identify chemically meaningful higher-order structures
. A A
» . R

Automated and robotic sample delivery systems for
mass spectrometry and ion-mobility spectrometry

Chikondi Shaba, Decibel P. Elpa and Pawel L. Urban™*

Intensity

m/z

This journal is © The Royal Society of Chemistry 2026 Digital Discovery, 2026, 5, 963-972 | 963


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c
https://pubs.rsc.org/en/journals/journal/DD
https://pubs.rsc.org/en/journals/journal/DD?issueid=DD005003

View Article Online

#® ROYAL SOCIETY
o OF CHEMISTRY

Royal Society of Chemistry
approved training courses

Explore your options.
Develop your skills.

Discover learning
that suits you.

Courses in the classroom,
the lab, or online

Find something for every

stage of your professional
development. Search our

database by:

* subject area
* location
* event type

* skill level

Members get at least 10% off

Visit rsc.li/cpd-training

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PERSPECTIVES

View Article Online

Connecting the concepts of quantum state
tomography and molecular representations for
machine learning

Raul Ortega-Ochoa,* Luis Mantilla Calderén,* Juan
Bernardo Perez Sanchez, Mohsen Bagherimehrab,

Abdulrahman Aldossary, Tejs Vegge, Tonio Buonassisi
and Alan Aspuru-Guzik*

REVIEWS

=T 2)(¥|X)
P = o) (¥1%,]

Advances and perspectives in computer-assisted
structure elucidation: a review

Dagny Aurich and Emma L. Schymanski*

Artificial intelligence in the discovery and design of
molecular semiconductors: a systematic review

Malin Zollner, Yashar Moshfeghi
and Tahereh Nematiaram™

PAPERS

Mapping sleep-promoting volatiles in aromatic
plants with machine learning: a comprehensive
survey of 2300 molecules

Peigin Shi, Xing Huang, Qinfei Ke, Xingran Kou™*
and Dachuan Zhang*

This journal is © The Royal Society of Chemistry 2026

o s

Large-scale data mining

B -

Ensemble
machine learning

Protein expression

-

Four sleep-promoting
volatiles identified

Survey of 2,391 volatiles
across 991 plants

Digital Discovery, 2026, 5, 963-972 | 965


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Collecting evidence from material dataset (DS)

Source of evidence

ree o bel

Dogree of beif that
FeCoAlCu forms muti

phase ?

Evaluating the hypothetical candidates

Degee of befe that
* FeCoAlCu form single phase.

Collecting evidence from large language models (LLMs)

[ Epistemic |
Non HERS + L HEAs
| —
H .
Evidence 1 Evidence g
Boeg T - Beeg T
! T ? T
(@@ (M) [
Pieces of evidence about HEA formation

Beyond interpolation: integration of data and Al-
extracted knowledge for high-entropy alloy
discovery

Minh-Quyet Ha, Dinh-Khiet Le, Viet-Cuong Nguyen,
Hiori Kino, Stefano Curtarolo and Hieu-Chi Dam*

Iron Complexes

&
Eji?ig:"’ 3

Graph Neural

Calculations Network Models

Graph
Representation

xTB/DFT

Q)

Redox

‘ Potential

ECred

Redox potential prediction of Fe(i)/Fe(n) complexes:
a density functional theory and graph neural network
approach

Fakhrul H. Bhuiyan, Hassan Harb, Rajeev Surendran Assary
and Alvaro Vazquez-Mayagoitia*

(@+su?u_|s+o°oAiiDA>

Experimental
structures

MC3D: the Materials Cloud computational database
of experimentally known stoichiometric inorganics

Sebastiaan P. Huber, Michail Minotakis, Marnik Bercx,
Timo Reents, Kristjan Eimre, Nataliya Paulish,

Nicolas Hormann, Martin Uhrin, Nicola Marzari

and Giovanni Pizzi*

3 1 2 3 8 9
L o 920 1065 1078 11.67 1264
NPT <, 20 31 33 37 39
2 & . e .
§ %% e Pk 1283 1902 19.03 19.95 20.46
S oeNe o 52 53 56 99
g N ) EEDEDED
% p-0-4
£, of ¢ °, 2146 2288 2314 2354 2364
be .
104 105 17 125 127
o ® P1040
T L)
NisT 149 hypotheses 2421 2483 2658 27.53 27.94
2, 50 s reasoning time / hypothesis 135 150 Expt#
’ hesis
: 0 37 HER (umol h)
Number of experiments 2R30/i2BAT.| HER (umol

966 | Digital Discovery, 2026, 5, 963-972

Can we automate scientific reasoning in closed-loop
experiments using large language models?

Abdoulatif Cissé, Max E. Cooper, Mengjia Zhu,
Xenophon Evangelopoulos and Andrew |. Cooper®

This journal is © The Royal Society of Chemistry 2026


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Harnessing generative Al for efficient organic
materials discovery in low-data regimes

Jun Hyeong Kim, Kyunghoon Lee, Hyeonsu Kim,
MinSoo Kang, Suk-Ku Chang, Yinglan Jin, Dongwook Kim
and Woo Youn Kim*

Building Block-based Conditional Molecule Generation

Target Properties

it (E(S,) and AEg;)

9

49 m o

Initial Molecule

\  Target Properties
(E(Sy) and AEg;)

—

d

2

P:S

v High synthesizability  Covering low-data regime

v Enhanced efficiency v Diversity

OLED Materials

Green TADF Material

EQE, ,,=11.22%

1000

Food additive lens: an on-device Al application for
real-time science-based consumer education on
food additives using retrieval-augmented generation

Yihang Feng, Yi Wang, Xinhao Wang, Bo Zhao, Jinbo Bi,
Song Han* and Yangchao Luo*

DistilBERT LM
DistilBERT-base

Agent 1
Lapl B
] >

Food category
classifier

Packaged food image
OCRscan l
Ingredients: brown sugar, water,
whole ground mustard, apple
cidervinegr...
Ingredients text

o

Contextualization

N

Explanation generator

1 o

GBFPD
SAFI

Authoritative database

Query ' l Retrieval

a

Additive identifier

Agent 2

x
Llama 3.2
Llama-3.2-3B-Instruct
4-bit-quantized

Machine learning-based time-series forecasting
prevents electrode corrosion in organic
electrochemistry

Josef Tausendschon,* Michael Poelzl, Nikola Petrovic,
Jason D. Williams and Elisabeth Fink

= RNN —

Context| | Context layer

Input layer 5°
]
Rx% c
5

7

ayer

Output |

Corrosion
detection

Anode Cathode

A simple compound prioritization method for drug
discovery considering multi-target binding

Alzbeta Kubincova and David L. Mobley*

This journal is © The Royal Society of Chemistry 2026

w0

il '

Potency
Selectivity \é

likeness

Digital Discovery, 2026, 5, 963-972 | 967


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

Cs,Ag,Na, Bin, Cl,

HTP experiment

ML
&

»targets

predictors

Towards an understanding of photoluminescence in
lead-free CsyAg,Na;_,Bi,In,_,Clg double perovskites
by machine learning prediction from density
functional theory ground state properties

Marina S. Gunthert,* Larry Liler, Oleksandr Stroyuk,

Oleksandra Raievska, Christian Kupfer, Andres Osvet,
Bernd Meyer and Christoph J. Brabec

Mapping Bloch-Redfield dynamics into a unitary
gate-based quantum algorithm
Koray Aydogan, Maryam Abbasi, Whitney J. Short, Mikayla

Z. Fahrenbruch, Timothy J. Krogmeier,
Anthony W. Schlimgen and Kade Head-Marsden*

t Candidate Ranking N

e
)| 07 S Confidence
dee
o? Confidence
OH
Confidence
\o?

Enhancing molecular structure elucidation with
reasoning-capable LLMs
Martin Priessner,* Richard J. Lewis, Magnus J. Johansson,

Jonathan M. Goodman, Jon Paul Janet
and Anna Tomberg*

968 | Digital Discovery, 2026, 5, 963-972

Bayesian diversity control for batch-based phase
diagram determination

Peiheng Zou, Ryo Tamura and Koji Tsuda*

This journal is © The Royal Society of Chemistry 2026


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

A physics-informed measurement protocol for

expectation values of fermionic observables

Davide Bincoletto and Jakob S. Kottmann*

error in expectation value

E!
URI(E+E)U ;
URZ(Eiﬂﬂ)UT
UR3(E )Ulz3 .

s 10 15 20 25
# basis rotations.

Scientific knowledge graph and ontology generation

using open large language models Large
Alexandru Oarga, Matthew Hart, Andres M. Bran,* Languaf’e
Magdalena Lederbauer and Philippe Schwaller* .
Research A Ontolggy and
Papers e Knowledge Graph
A fully differentiable pore network for digital Data R i
reconstruction of porous media Network Network

Michael McKague, Mohammad Mehrnia, Mohammad

Amin Sadeghi and Jeff Gostick*

Saturation vs. Pressure (Pa
of

=0 Berea

10

Permeability (mD)

10

A feature-aligned diffusion model for controllable

generation of 3D drug-like molecules

Hao Lu, Zhigiang Wei, Xiancong Hou, Wenzheng Han,

Yang Zhang* and Hao Liu*

This journal is © The Royal Society of Chemistry 2026

_,? \p,(MmM,,P)_,:-» L -
s ExpDiff

Denoising a
Network (

Pretrained
Export network

| \ ’ﬁﬁ’ Stabljfe?nmsmg

Expert network aligned diffusion model for Drug-like molecular design

Binding Score

Binding free energy Drug-ligke property

Digital Discovery, 2026, 5, 963-972 | 969


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

s

(@]
]

[ T T App—

Diffusivity

—
E=s

-
®
-

o

0

O mmm

An automated sampling workflow for parallel long-
term membrane diffusion cell testing

Claire Benstead, Maria Politi, David S. Bergsman* and Lilo
D. Pozzo*

Deep Set ___NMR Fingerprinting
Model R !
AR R N
RPN

vovy *

kR

] I

Deep set model for the automated NMR
fingerprinting of unknown mixtures

Jens Wagner, Kerstin Munnemann, Thomas Specht,
Hans Hasse and Fabian Jirasek™

Precision fragment addition: domain-specific
DeepFrag2 models for smarter lead optimization

César R. Garcia-Jacas, Harrison Green, Shayne
D. Wierbowski and Jacob D. Durrant®

970 | Digital Discovery, 2026, 5, 963-972

MSIGN: A deep learning framework based on multi-
scale interaction graph neural networks for
predicting binding of synthetic cannabinoids to
receptors

Zhenyong Cheng, Dinghao Liu, Yuanpeng Fu,

Kewei Sheng, Yan Xing, Yanling Qiao, Shangxuan Cai,
Jubo Wang, Peng Xu, Bin Di and Jun Liao*

This journal is © The Royal Society of Chemistry 2026


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

A mobile robotic process chemist

Emma J. Brass, Satheeshkumar Veeramani,
Zhengxue Zhou, Hatem Fakhruldeen,
J. Sebastian Manzano, Rob Clowes, Isil Akpinar,

Miriam R. Ward, John W. Ward* and Andrew |. Cooper®

Automated reaction transition state search for
bimolecular liquid-phase reactions using internal
coordinates: a test case for neutral hydrolysis

Leen Fahoum and Alon Grinberg Dana*

Bimolecular Liquid-Phase
Automates TS Generation

2 3 4)'3‘
9 @ J

Automated TS

Reactant Generation

Products

Quantum simulation of carbon capture in periodic

metal—organic frameworks

Dario Rocca, Jérdbme F. Gonthier, Joshua Levin,
Tobias Schafer, Andreas Gruneis, Hong Woo Lee
and Byeol Kang*

Wannier+MP2
natural orbitals

€0, in MOF

Quantum Computer
S
i A\

-
A
28K

xf»

et
A&

7|
u\)g‘/\,

¢
N
¢

2R 9,

Chat-RFB: a flow battery chat system leveraging
knowledge graphs and large language models

Hao-Tian Wang, Xuefeng Bai, Zhiling Zheng, Xin Zhang,
Ruipeng Jin, Hao-Tian An, Zheng-He Xie, Xiu-Liang Lv*

and Jian-Rong Li*

This journal is © The Royal Society of Chemistry 2026

Chat-RFB.

Digital Discovery, 2026, 5, 963-972 | 971


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

Open Access Article. Published on 18 March 2026. Downloaded on 3/19/2026 9:41:37 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

972 | Digital Discovery, 2026, 5, 963-972

GEMS: a deterministic finite automaton framework
for adaptive laboratory automation

Yuya Tahara-Arai,* Akari Kato, Koji Ochiai, Kazuya Azumi,
Koichi Takahashi, Genki N. Kanda* and Haruka Ozaki*

This journal is © The Royal Society of Chemistry 2026


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d6dd90014c

