Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Chemical Science

rsc.li/chemical-science

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 2041-6539 CODEN CSHCBM 15(20) 7361-7796 (2024)

Cover

See Kun Jiang, Ye Wei et al.,
pp. 7502-7514. Image
reproduced by permission of
Ye Wei from Chem. Sci.,
2024, 15, 7502.

Chemical
Science

PERSPECTIVES

Chemical
Science

Inside cover

See Michel Rickhaus, Sabine
Richert et al., pp. 7515-7523.
Image reproduced by
permission of Sabine Richert
from Chem. Sci.,

2024, 15, 7515.

Optoelectronic insights of lead-free layered halide
perovskites

Vishwadeepa Hazra, Arnab Mandal
and Sayan Bhattacharyya®

Spin texture m} Lattice distortion
Electron-phonon coupling
The development of cage phosphine '‘DalPhos' RoNH - N/O/C
ligands to enable nickel-catalyzed cross-couplings L W) /DalPhos
of (hetero)aryl electrophiles ROH " solvent, temperature
) ] . or base, time
Kathleen M. Morrison and Mark Stradiotto R,CH

This journal is © The Royal Society of Chemistry 2024

R = o-tolyl, PAd-DalPhos

R = Ph, PhPAd-DalPhos

(PCg)
\
R, R =Cy, CyPAd-DalPhos

PR, = PCg, PAd2-DalPhos
PR, = Phen, CgPhen-DalPhos

Chem. Sci., 2024, 15, 7363-7373 | 7363


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d
https://pubs.rsc.org/en/journals/journal/SC
https://pubs.rsc.org/en/journals/journal/SC?issueid=SC015020

e ROYAL SOCIETY )
OF CHEMISTRY @

AAAAAAAAAAA

Environmental Science

journals

every exceptional mind

One impactful portfolio f({ﬂ |
Harnessing the power of interdisciplinary,
science to preserve our envirpq

\ /i
5 o
AR
f
4

rsc.li/envsci

Fundamental questions :
Elemental answers Resistered chaiy B 207850



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PERSPECTIVES

View Article Online

Boron-containing helicenes as new generation of
chiral materials: opportunities and challenges of
leaving the flatland

Agnieszka Nowak-Krol,* Patrick T. Geppert and Kenkera
Rayappa Naveen

REVIEWS

(CP-)OLEDs
e

d,, configurational
synthesis @GPL Stability “TADF

Insights into the cycling stability of manganese-
based zinc-ion batteries: from energy storage
mechanisms to capacity fluctuation and
optimization strategies

Yanxin Liao, Chun Yang, Jie Bai, Qingging He,

Huayu Wang, Haichao Chen,* Qichun Zhang*
and Lingyun Chen*

The ey, o
%

geeoshemiEal oxiae

The evoiiion of P

Functional metal—-organic liquids

Nattapol Ma,* Soracha Kosasang, Ellan K. Berdichevsky,
Taichi Nishiguchi and Satoshi Horike*

EDGE ARTICLES

o v

Functional v

SR i ;z"? 2y

1,5-Hydrogen atom transfer of a-iminyl radical
cations: a new platform for relay annulation for
pyridine derivatives and axially chiral heterobiaryls

Yu-Qiang Zhou, Kui-Cheng He, Wei-Hao Zheng,
Jing-Fang Lv, Shi-Mei He, Ning Yu, Yun-Bo Yang,
Lv-Yan Liu, Kun Jiang* and Ye Wei*

This journal is © The Royal Society of Chemistry 2024

NOR

fused pyridines
XCHO > 60 examples
up to 80% yield

axially chiral
heterobiaryls
20 exampies
10 94:6
New 1,5-HAT mode w %

[VInew transformation mode of a-iminyl radical cation [/ ic) relay [ chirality
[Ibroad scope and good FG tolerance, > 80 examples

synergistic catalysis “Inew pyridine scaffold

Chem. Sci., 2024, 15, 7363-7373 | 7365


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

A matter of position?

How small t-systems communicate
with spins and why it is not as
simple as it looks

®,=75%|(J, )=3.12cm™  70%]|0.303 cm™

40% | 2.98 cm

Influence of the substitution position on spin
communication in photoexcited perylene—nitroxide
dyads

Philipp Thielert, Mélissa El Bitar Nehme,

Maximilian Maylander, Michael Franz,

Simon L. Zimmermann, Fabienne Fisch, Peter Gilch,

Andreas Vargas Jentzsch, Michel Rickhaus*
and Sabine Richert®

Accumulating
into plaque

Universal cell membrane camouflaged nano-
prodrugs with right-side-out orientation adapting
for positive pathological vascular remodeling in
atherosclerosis

Xian Qin, Li Zhu, Yuan Zhong, Yi Wang, Xiaoshan Luo,
Jiawei Li, Fei Yan, Guicheng Wu, Juhui Qiu, Guixue Wang,
Kai Qu,* Kun Zhang* and Wei Wu*

Continuous flow synthesis and post-synthetic
conversion of single-crystalline covalent organic

oS! . frameworks
\ N
& Michael Traxler and William R. Dichtel*
W ": e 0O : o 3 SNC
S0,
- Single-crystalline
%@ « Highly Porous
« Scalable to >1g/h
Highly intense NIR emissive Cu4Pt, bimetallic
Highly intense NIR emissive Cu-Pt nanoclusters

) 354 *
) {.®
L
~ 5304 \@ \©\o’
2 L, yol
>25 N
-9 .\©\7
a 20
i,
15 . [)\ N
Substituents @ 1§
\ 10
@ Pt doped 790 800 810 820 830 840 850
Wavelength (nm)

7366 | Chem. Sci, 2024, 15, 7363-7373

clusters featuring Pt(1))—Cu4—Pt(1) sandwich kernel

Rui-Ru Zhong, Mo Xie, Cui-Zhou Luan, Lin-Mei Zhang,
De-Bo Hao, Shang-Fu Yuan* and Tao Wu*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

First synthesis of RuSn solid-solution alloy
nanoparticles and their enhanced hydrogen
evolution reaction activity

Xin Zhou, Megumi Mukoyoshi,* Kohei Kusada,
Tomokazu Yamamoto, Takaaki Toriyama,

Yasukazu Murakami, Shogo Kawaguchi, Yoshiki Kubota,

Okkyun Seo, Osami Sakata, Toshiaki Ina
and Hiroshi Kitagawa®

)/

Overpotential / mV
@ 10 mA cm2
N
o
\d u

N
(=)

Carborane-arene fused boracyclic analogues of
polycyclic aromatic hydrocarbons accessed by
intramolecular borylation

Yijie Li, Masilamani Tamizmani, Manjur O. Akram
and Caleb D. Martin*

Carborane-fused B-PAH (Boron Doped Polyaromatic Hydrocarbon)

L s oo
N O

Activator-free ambient condition synthesis

Viologen-based solution-processable ionic porous
polymers for electrochromic applications

Hongya Miao, Ling Chen, Fangfang Xing, Huijie Li,
Thomas Baumgartner® and Xiaoming He*

Soluble Porous Polymers

véw ’\\) e Electrochromic Films
*,S?f

Molecular Design

Crystalline nanosheets of three-dimensional

supramolecular frameworks with uniform thickness

and high stability
Xinxin Wang, Yucheng Jin, Tianyu Zheng, Ning Li,

Yuesheng Han, Baogiu Yu, Kang Wang,* Dongdong Qi,*

Tianyu Wang* and Jianzhuang Jiang*

This journal is © The Royal Society of Chemistry 2024

Top view Lateral view

Explosion

NH,H,0 -
Reduction

Single crystals of 3D
Hydrogen-bonded organic framework

Crystalline Nanosheets of 3D
Hydrogen-bonded organic framework

Chem. Sci., 2024, 15, 7363-7373 | 7367


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Decoupled strategy
for upcycling
PET plastic

Water Step 1 Slep 2 Pplastic wastes

Auxiliary
Ni(I)/Ni(lr)
electrode

Valued chemicals

Photovoltaic-driven Ni(u)/Ni(n) redox mediator for
the valorization of PET plastic waste with hydrogen
production

Jianying Wang, Xin Li, Ting Zhang, Xinyu Chai, Mingze Xu,
Menglei Feng, Chengcheng Cai, Zuofeng Chen,*

Xufang Qian* and Yixin Zhao*

Norcorroles as antiaromatic w-electronic systems
that form dimension-controlled assemblies

Soh Ishikawa, Kazuhisa Yamasumi, Shinya Sugiura,
Shunsuke Sato, Go Watanabe, Yun Hee Koo, Shu Seki,
Yuya Bando, Yohei Haketa, Hiroshi Shinokubo

and Hiromitsu Maeda®

A single hydrogen bond that tunes flavin redox
reactivity and activates it for modification

Debarati Das and Anne-Frances Miller*

Super-Nernstian PCET | s seaste
r oot BT
0 Qﬁg@@nﬁi@
ARt

o
:I’-I( GH /3¢ {"t&‘@ 3{8;“@

a Wave ll
7
\‘N
[
L)

@3@@*@}0

s T oot

7368 | Chem. Sci, 2024, 15, 7363-7373

Observation of super-Nernstian proton-coupled
electron transfer and elucidation of nature of charge
carriers in a multiredox conjugated polymer

Duyen K. Tran, Sarah M. West, Elizabeth M. K. Speck
and Samson A. Jenekhe*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Ag'* incorporation via a Zr**-anchored
metalloligand: fine-tuning catalytic Ag sites in Zr/Ag
bimetallic clusters for enhanced eCO,RR-to-CO
activity

Liang-Jun Li, Wen-Lei Mu, Yi-Qi Tian, Wei-Dong Yu,*
Lan-Yan Li,* Jun Yan and Chao Liu*

FEo: Ag(lll) (90.23%) > Ag(ll) (55.45%) > Ag(l) (13.09%)

Nanoelectrochemistry reveals how presynaptic
neurons regulate vesicle release to sustain synaptic
plasticity under repetitive stimuli

Fu-Li Zhang, Xiao-Ke Yang, Yu-Ting Qi, Si-Yu Tian

and Wei-Hua Huang*

synaptic
cleft

49
stimu!

DAergic
neuron

i times

Halogen-bonded charge-transfer co-crystal
scintillators for high-resolution X-ray imaging
Yu-Hua Chen, Guo-Zhen Zhang, Fu-Hai Chen,

Shu-Quan Zhang, Xin Fang,* Hong-Ming Chen*
and Mei-Jin Lin*

Halogen-Bonded
Charge-Transfer

Rapid Response: 1.426 ns

Low Detection Limit: 70.49 nGy s

R |

X-Ray Imaging: 26.8 Ip mm™'

Thiophene-fused y-lactams inhibit the SARS-CoV-2
main protease via reversible covalent acylation

Gayatri, Lennart Brewitz,* Lewis Ibbotson, Eidarus Salah,
Shyam Basak, Hani Choudhry and Christopher
J. Schofield*

This journal is © The Royal Society of Chemistry 2024

reported reactivity of y-lactams
with nucleophilic ser

‘2’?‘/
B
nucleophlllc
serine enzyme

1e enzymes

(I%: nucleophlllc (ﬁ

reactivity of y-lactams
with nucleophilic cysteine enzymes

cysteine enzyme
(SARS-CoV-2 MP™)

Chem. Sci., 2024, 15, 7363-7373 | 7369


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

S,
s

Direct Arylation
Polymerization E’@—B'

(DAP)
o
OK\/ N

S,
7 i >
'S: n

e

This work .
= . owa®
o a-. of '
S o0 ©
e ... 9.
2
£ 5

Cmax (F cm™)

Synthetic complexity

High-mobility organic mixed conductors with a low
synthetic complexity index via direct arylation
polymerization

Joost Kimpel,* Youngseok Kim, Jesika Asatryan,
Jaime Martin, Renee Kroon and Christian Mller*

Crystalllzatlon

“L Amorphization

facilitate

9

H,0 co}

f ~

N

9 ot
¢ \ o

0,

Amorphous conversion in pyrolytic symmetric
trinuclear nickel clusters trigger trifunctional
electrocatalysts

Li Li, Hui-Feng Zhao, Mei-Xing Gan, Tao Zhang,
Jia-Ning Li, Shi Tao,* Jing Peng, Hai-Bin Yu* and Xu Peng*

Collect C,H, in

downstream

An adsorbate biased dynamic 3D porous framework
for inverse CO, sieving over C;H,

Nivedita Sikdar, Subhajit Laha, Rohan Jena, Anupam Dey,
Faruk Ahamed Rahimi and Tapas Kumar Maji*

R

acylating agent
CI™ source

(¢}

T

selective HAT of Si-H

+6/-\\ H
-0
H- Sl/\/xj)<

H

7370 | Chem. Sci, 2024, 15, 7363-7373

Nickel/photoredox-catalyzed three-component
silylacylation of acrylates via chlorine
photoelimination

Yejin Koo and Sungwoo Hong™*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

EDGE ARTICLES

View Article Online

Photo-thermal synergistic CO, hydrogenation
towards CO over PtRh bimetal-decorated GaN

= r%snellens
nanowireS/SI Q'i Visible chr-lnl;amd €O, +H,—— CO+H,0
Jinglin Li, Bowen Sheng, Liang Qiu, Jiajia Yang, \
Ping Wang,* Yixin Li, Tiangi Yu, Hu Pan, Ying Li, Muhan Li, 8 3B

Lei Zhu,* Xingiang Wang,* Zhen Huang
and Baowen Zhou™

~ o

PR A TS ,z" LG 4

&= bt ol TR
24

e

£ €8 8¢ ¢ ¢ 24 14
L\/&g\~\,\;\,\lx\2~\‘g\/~\)}
S e o o o o o o o o
/

\,

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

(cc)

cHC rr@®RrROCOOC
Enantioselective synthesis of «-aryl a-hydrazino NHchz  ATB(OH) NHCbz
N %
phosphonates - b anag
P
. , RO™ 60°
Saul Alberca, Javier Romero-Parra, Israel Fernandez,* o wesesdel
Rosario Fernandez,* José M. Lassaletta™
and David Monge™* Me0,C
\
|
N Ph
N
N
A \
7
Ph
NCIPlot
Combining Bayesian optimization and automation to Reaction Conditions
simultaneously optimize reaction conditions and
routes ! A
Bayesian N N . Synthesis
. . . . Optimi: Platfi
Oliver Schilter,* Daniel Pacheco Gutierrez, ;mlm b/ﬁ/@/ rm
Linnea M. Folkmann, Alessandro Castrogiovanni, @/ ) . Qo
Alberto Garcia-Duran, Federico Zipoli, Loic M. Roch SDlabs g e RoboRXN

and Teodoro Laino
Yield & Conversion

>80% Conversion reached for all 4 substrates in 25 experiments

Directed evolution of Escherichia coli surface-
displayed Vitreoscilla hemoglobin as an artificial
metalloenzyme for the synthesis of 5-imino-1,2,4-
thiadiazoles

*  Whole-cell catalysis

E d artificial 11 me
* High-throughput screening
+ Oxygen oxidation in water

f_'m

Cytoplasm NE
9, z % @'
Yaning Xu, Fengxi Li, Hanqging Xie, Yuyang Liu, % j"% a
Weiwei Han, Junhao Wu, Lei Cheng, Chunyu Wang, Reriplasm % -8 =
Zhenggiang Li* and Lei Wang*

Co(pplX)

This journal is © The Royal Society of Chemistry 2024 Chem. Sci., 2024, 15, 7363-7373 | 7371


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

TriE cataly5|s %
SCoA Oy OH! 0g O 0g O e
5 TG on

ca'abohsm

Biosynthesis of the bacterial antibiotic 3,7-
dihydroxytropolone through enzymatic salvaging of
catabolic shunt products

Lars Hoing, Sven T. Sowa, Marina Toplak, Jakob

K. Reinhardt, Roman Jakob, Timm Maier, Markus A. Lill
and Robin Teufel*

Photochemical and biological dual-effects enhance
the inhibition of photosensitizers for tumour growth
Huiyu Niu, Yang Liu, Yafu Wang, Yonggang Yang,

Ge Wang, Tony D. James, Jonathan L. Sessler*
and Hua Zhang*

) Binding energy . ‘
A
AL 07 !
) K [ {
e U ~NCo A
N N7 -4 e /

Elucidating substrate binding in the light-dependent
protochlorophyllide oxidoreductase
Penelope Pesara, Katarzyna Szafran, Henry C. Nguyen,

Abhishek Sirohiwal, Dimitrios A. Pantazis*®
and Michal Gabruk*

Before etching

Lxuosﬂd

Glass microMuidicchip
Microscoj pe
evcsnsmitiers
i aquecus phase

Etching solution

T-juncton for droplet generation

7372 | Chem. Sci., 2024, 15, 7363-7373

Monolithic 3D nanoelectrospray emitters based on
a continuous fluid-assisted etching strategy for glass
droplet microfluidic chip-mass spectrometry

Ziyang Guo, Yingqi Zhao, Zhao Jin, Yaran Chang,
Xiayan Wang, Guangsheng Guo and Yaoyao Zhao*

This journal is © The Royal Society of Chemistry 2024


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

Open Access Article. Published on 22 May 2024. Downloaded on 11/8/2025 10:21:56 PM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Copper-catalyzed remote double functionalization

of allenynes

Yulong Song, Chunling Fu, Jian Zheng*

and Shengming Ma*

This journal is © The Royal Society of Chemistry 2024

R4

R3

N

R?

R' + X-Bpin

X = [B] and [Si]

cat. [Cu]

Chem. Sci., 2024, 15, 7363-7373 | 7373

Cu X X
Yl R¢ R
R4 R
R® R
R® R!
+ Mild conditions [YI=HorAr

+ High functionality tolerance
+ Excellent regio- / stereo-selectivity


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90094d

