Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

(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(21) 7797-8252 (2024)
Cover - Inside cover
Chemical See Won Bo Lee, Jonggeol Na Chemical - See Jintao Zhu, Zhonghui Gu,
1 et al, pp. 7908-7925. Image 1 Jianfeng Pei and Luhua Lai,
,Sf?'ence reproduced by permission of §F'?nce pp. 7926-7942. Image
¢ Y ™, Won Bo Lee from Chem. Sci., reproduced by permission of

2024, 15, 7908. Jintao Zhu, Zhonghui Gu,
Jianfeng Pei and Luhua Lai
from Chem. Sci.,

2024, 15, 7926.

PERSPECTIVES

Supramolecular interaction in the action of drug @. (a8,
delivery systems e o 'L '@&

<
Wen-Chao Geng, Ze-Tao Jiang, Shi-Lin Chen \ e
and Dong-Sheng Guo*

Supramolecular chemistry of liquid—liquid extraction

Sourav Pramanik, Abu S. M. Islam, Iti Ghosh
and Pradyut Ghosh*

This journal is © The Royal Society of Chemistry 2024 Chem. Sci,, 2024, 15, 7799-7810 | 7799


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90099e
https://pubs.rsc.org/en/journals/journal/SC
https://pubs.rsc.org/en/journals/journal/SC?issueid=SC015021

o ROYAL SOCIETY
PP OF CHEMISTRY

Advances

At the heart of open access for
the global chemistry community

Editor-in-chief

Russell J Cox
Leibniz Universitat Hannover, Germany

We stand for:

Breadth We publish work in all Affordability Low APCs, discounts
areas of chemistry and reach a é%i% and waivers make publishing open
global readership access achievable and sustainable

chemical sciences undergoes R&R researchers, we publish quality

rigorous peer review for a trusted, work from scientists at every
society-run journal career stage, and all countries

/) Quality Research to advance the ) Community Led by active

Submit your work now
rsc.li/rsc-advances @RSC_Adv

Registered charity number: 207890


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

REVIEWS

View Article Online

Structure regulation and synchrotron radiation
investigation of cathode materials for aqueous
Zn-ion batteries

Shigiang Wei, Yixiu Wang, Shuangming Chen* and Li Song

o S
S
e
Gunbag, -
d

jum-b, D
QD >
(3 nzBs \
g\ Investigation |
\ Cathode  // &7/ - 2
terials /&) & g
Ny i :Lsu A &
-1 A\

Advances and challenges in the electrochemical
reduction of carbon dioxide

Jingyi Han, Xue Bai, Xiaogin Xu, Xue Bai, Anaer Husile,
Siying Zhang, Luoluo Qi and Jinggi Guan™*

EDGE ARTICLES

Electrocatalytic

Materials discovery with extreme properties via
reinforcement learning-guided combinatorial
chemistry

Hyunseung Kim, Haeyeon Choi, Dongju Kang, Won
Bo Lee* and Jonggeol Na*

Select fragment and generate molecule using RL

Step 3 I Step 4 |

Fragment set

N
co~ L
Q
04 “j
> 002 [ B 4
B Y
502 001 ] 2
a
00 0.00 A 0+
2 4 6 100 150 200 0. 04 06 08 10
P TPSA D
Extrapolated

target property 1 Public molecular database

DiffBindFR: an SE(3) equivariant network for flexible
protein—ligand docking

Jintao Zhu, Zhonghui Gu, Jianfeng Pei* and Luhua Lai*

This journal is © The Royal Society of Chemistry 2024

dx = —g(t)*Se(x(t), t)dt + g(t)dw
ey SRR
Cfigs 2 e --> "‘:3'3;&"' | -
SN SR o
&Ry Random site T

 Ground truth
t=0

’ Confidence Model
Physical based
scoring function:
’ Smina
Protein Pocket —> <+—
’ DL based scoring
v \_/ function: MDN
Ligand DiffBindFR Decoys

Chem. Sci., 2024, 15, 7799-7810 | 7801


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90099e

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

(cc)

EDGE ARTICLES

View Article Online

Planar, delocalized, aromatic

R = SiMes, 'Bu, PTol ocall
tantallapyridiniums

Metallaaromaticity involving a d° early transition
metal centre: synthesis, structure, and aromaticity of
tantallapyridinazirine complexes

Jingting Yang, Xin Xu, Zhenyang Lin* and Zuowei Xie*

Toward robust lithium—sulfur batteries via advancing
Li>S deposition

Xun Jiao, Xiaoxia Tang, Jinrui Li, Yujiao Xiang, Cunpu Li,*
Cheng Tong,* Minhua Shao and Zidong Wei*

| Azole enabled N-acylpyrazole and cysteine ligation (APCL)|

o
N or M
o ~

New Ilgatlon paradlgm
J NO thioester
T vk, |4 N thiol active <

One-pot operations
J lterative ligations & desulfurization
J Ligation & oxidative refolding

Azole reagents enabled ligation of peptide acyl
pyrazoles for chemical protein synthesis

Peisi Liao and Chunmao He*

SPPS/Express:on
Edantbconverpent Enantioconvergent synthesis of chiral fluorenols
Br OH R3 transformation - ' ¢
- . . /\‘4 from racemic secondary alcohols via Pd(i)/chiral
— U - - -
@ : @ i @ W_’ norbornene cooperative catalysis
recemete ABisxanples; S0-Tolioies Bo Ding, Qilin Xue, Han Wei, Jiangwei Chen, Ze-Shui Liu,

chiral fluorenols

Features:
< Readily accessible substrates < Destruction and regeneration of the stereoelement

< Redox-neutral process < Axial-to-central chirality transfer

7802 | Chem. Sci, 2024, 15, 7799-7810

Hong-Gang Cheng, Hengjiang Cong, Jianting Tang
and Qianghui Zhou*

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/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Structural elucidation of HIV-1 G-quadruplexes in
a cellular environment and their ligand binding using
responsive *°F-labeled nucleoside probes

Sarupa Roy, Priyasha Majee, Sruthi Sudhakar,
Satyajit Mishra, Jeet Kalia, P. . Pradeepkumar®

structure and druggable space of viral GQs by fluorescence and '°F NMR
F,

GQ sensor \. "\ frog egg extract
1 ©
07N M
NS0

@® deoxy ribose
hairpin

and Seergazhi G. Srivatsan* -)
hairpin o
sensor F\fJ\NH a
NAO
. 3 R R R -164 -166 -
® deoxy ribose HIV-1 LTR GQ 120 lﬁzmiﬁ?shi:ﬁ:plﬁa 1%
Giant oligomeric porous cage-based molecules Dimer Tetramer Satellite

Alba Cortés-Martinez, Cornelia von Baeckmann,
Laura Hernandez-Lopez, Arnau Carné-Sanchez*
and Daniel Maspoch™*

The borylamino-diborata-allyl anion

Henry T. W. Shere, Han-Ying Liu, Samuel E. Neale, Michael
S. Hill,* Mary F. Mahon and Claire L. McMullin*

Network topology diversification of porous organic
salts

Hiroi Sei, Kouki Oka, Yuta Hori, Yasuteru Shigeta
and Norimitsu Tohnai*

This journal is © The Royal Society of Chemistry 2024

Topology Diversiﬁcation of Porous Organic Salts

Bulkiness of the substituent (X)
(X = F, methyl (Me), Cl, Br, |)

Ratio of eclipsed fashlon
to staggered fashion

Staggered Ecllpsed

Steric hindrance

<+ - -

Eclipsed fashion

H
1
i
|
|
1
x={_Y \/XE 4:
&= 4
\
I
f
|

Staggered fashion

SOH

= O SO.H %

Triphenylmethyl

b ook N
amine derivatives : s i

SO.H
Tetrasulfonic acid . ‘ .
dia lon uni sod

H = ). Supramolecular cluster Diversification and control of topology

Chem. Sci., 2024,15, 7799-7810 | 7803


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Symmetry around Dy** =
©
V/’ Dy**/Gad* >
metallacrowns %
Pseudo C > =
“ : R1: Ry Ry = 400 500 600 700 nm
CIE coordinates
- CH; y
Pseudo-ss - OCH3 0.40

=il 0.30 A

Nature of the ligands 025 630 1035 i

Tuning white light emission using single-component
tetrachroic Dy** metallacrowns: the role of
chromophoric building blocks

Elvin V. Salerno, Svetlana V. Eliseeva,* Stéphane Petoud*
and Vincent L. Pecoraro®

Acetone Isobutene

T (X

Sn (9 Co
P1p0=0 kPa P,;,=0.5 kPa

[ ¢
(6 @ ” ‘ o |
. E 2CeNasSnBeta

)
3

o
@
3

HY
\I.I-I..

=
S

Conversion (%)

=)

.
"fagam

Low Mesityl Oxide® 5.

Activity m g 20,200,
. 0
® <

0
0 200 400 600 800 1000
b fx Time on stream (min)

~
S

(%) Auanosjeg ausingos|

Confined dual Lewis acid centers for selective
cascade C-C coupling and deoxygenation
Hougian Li, Jifeng Pang, Wenda Hu,* Vannessa Caballero,

Junming Sun,* Mingwu Tan, Jian Zhi Hu, Yelin Ni
and Yong Wang*

eadily available®
pread catalytically active

psuperacidic*

,thermally stable®

Introducing AFS ([Al(SOsF)zl,) — a thermally stable,
readily available, and catalytically active solid Lewis
superacid

Johanna Schlogl, Ole Goldammer, Julia Bader,
Franziska Emmerling and Sebastian Riedel*

5 E\\

iy /83 B
P.. F—B °F
F | “F N
F F
1
Csy *Aq C A
» Triradical » B=P double bond without
steric protection

» Adduct of atomic
Q and PF, » Small BPB angle of 837

7804 | Chem. Sci., 2024, 15, 7799-7810

B=P double bonds relieved from steric
encumbrance: matrix-isolation infrared
spectroscopy of the phosphaborene F,B—P=BF and
the triradical B=PF3z

Mei Wen, Robert Medel, Pavel V. Zasimov, Carsten Muller
and Sebastian Riedel*

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/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Employing racemization strategies to simultaneously
enhance the quantum yield, lifetime, and water
stability of room-temperature phosphorescent
materials

Zenggang Lin, Peng Zhang, Fugiang Song, Yuzhu Yang,
Xuan Miao and Weisheng Liu*

(RIS)NDBO-Ph (RIS)-NDBD-Ph-Ph

/ Racemization
B0 ae e LT
o Nee

Water Immersion

7 -
Crucial gating residues govern the enhancement of . o, S il Ho 0
peroxygenase activity in an engineered cytochrome 5 ’.' . tunnel AT = RS
P450 O-demethylase Y S}C ~ ™ “ocks
Panxia Zhao, Yiping Jiang, Qian Wang, Jie Chen, LO,“ Gate ?’*‘Q{ - A
L. * HO__O
Fuquan Yao and Zhiqgi Cong G 31\\! =L {
Active center Active center R——
H0 \OH
[(CsHeN2)2HI(Sb4F13): a polyfluoroantimonite with Structure  4mmmm)  Property

a strong second harmonic generation effect

Jia-Hang Wu, Chun-Li Hu, Ya-Feng Li, Jiang-Gao Mao
and Fang Kong™*

/ PolyﬂuomanlimonileSlralegy\

—R— + —p

/ Strong SHG Effect \

A mitochondrial-targeted activity-based sensing
probe for ratiometric imaging of formaldehyde
reveals key regulators of the mitochondrial one-
carbon pool

Logan Tenney, Vanha N. Pham, Thomas F. Brewer
and Christopher J. Chang*

This journal is © The Royal Society of Chemistry 2024

( Mito-Targeted FA Activity-Based Sensing A

Ratiometric
Readout

MitoRFAP-2

Control

+Alda-1

Phar:-&)j':‘- N
TPP-
Targeted

Chem. Sci., 2024,15, 7799-7810 | 7805


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

)
G

Genome mining

NMR Analysis DFT Predictions

J

/\L@i /W“\/\\OJ \/\/\n’ o

Discovery of a lagriamide polyketide by integrated
genome mining, isotopic labeling, and untargeted
metabolomics

Claire H. Fergusson, Julia Saulog, Bruno S. Paulo,

Darryl M. Wilson, Dennis Y. Liu, Nicholas J. Morehouse,
Samantha Waterworth, John Barkei, Christopher A. Gray,
Jason C. Kwan, Alessandra S. Eustaquio® and Roger

G. Linington*

Protein tag g,

Suppression Cationic

group ' dye

Protein-tag

ligand

v’ Cell permeable
v Low background

POI

Bioisostere-conjugated fluorescent probes for live-
cell protein imaging without non-specific organelle
accumulation

Takuya Kamikawa, Akari Hashimoto, Nozomi Yamazaki,
Junya Adachi, Ayami Matsushima, Kazuya Kikuchi*
and Yuichiro Hori*

Electron-transporting material

0
10°T 41,0 =1.52x104 cm2/(V-s)

EQE (%)

10° 10" 10* 10° 10* 10°
Luminance (cd/m?)

Improving electron transportation and operational
lifetime of full color organic light emitting diodes
through a “weak hydrogen bonding cage” structure
Huayi Zhou, Tengyue Li, Mingliang Xie, Yannan Zhou,

Qikun Sun, Shi-Tong Zhang,* Yujian Zhang,* Wenjun Yang
and Shanfeng Xue*

Three-Way 9 HEV RN a(")s  Hairpin1 (H1)
Junction 1+ 14 Target Sequence (TS) Al
Complex ||, o 20 e .
(3WJ) Al —_" )l
1 JLs
o

Intermediate
Complex 1 (IC1)
1234532

HCV RNA
Catalyzed
Hairpin
Amplification
Mechanism

Hairpin 3 (H3)

Intermediate Complex 2 (IC2)

R
Wavenumber (cm)

7806 | Chem. Sci, 2024, 15, 7799-7810

DNA-directed formation of plasmonic core—satellite
nanostructures for quantification of hepatitis C viral
RNA

Siddhant Jaitpal, Ka Wai Ng, Angela Michelle San Juan,
Cecilia Martinez, Christian Phillips, Sayantan Tripathy
and Samuel Mabbott*

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/d4sc90099e

Open Access Article. Published on 29 May 2024. Downloaded on 3/21/2026 12:23:59 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

EDGE ARTICLES

View Article Online

Insights into mechanistic interpretation of
crystalline-state reddish phosphorescence of non-
planar w-conjugated organoboron compounds

Yohei Adachi,* Maho Kurihara, Kohei Yamada, Fuka Arai,
Yuto Hattori, Keita Yamana, Riku Kawasaki
and Joji Ohshita*

Boron-Based Phosphorescence Materials
I\IAes

Me;Si SiMe;

S B.__S
N\
v' No heavy atoms
v No oxygen atoms Strong Reddish RTP

g O

Non-Planar structure Structural Relaxation

Electronically and geometrically complementary
perylenediimides for kinetically controlled
supramolecular copolymers

Alfonso J. Schwalb, Fatima Garcia and Luis Sanchez*

.
.
Cuahasd, o o H  OCuhs oot S o N)K@ocnu,,i
5 3 = G0 - N NP oCaHy —
D*f% = o Lo =B
e 47 OIS Coat ot g ot
. Y w

Gt
o
o oh NJ\QOR
®Q o o H o [ ¢y =<
o e ®o. ! o or
R0 N N or R
N o d R0 NS o
AR A or X -
2

8 T8 = £
Seed 2a ;/5::‘” f Seed2 g",s?e{“

I 7

poly-1-co-2a
poly-2a-co-1
poly-1-co-2b

Jtype
H-type H-type H-type

Redox regulation of Ni hydroxides with controllable
phase composition towards biomass-derived polyol

electro-refinery

Zhuxin Gui, Yingshuai Jia, Xianping Liao, Tianlan Yan,
Boxu Gao, Wenbiao Zhang, Li Chen, Qingsheng Gao,*
Yahong Zhang and Yi Tang*

bo T < 2]

Glycerol Biodiesel industry

__________________ a
1

v 0.13A/em? |

N G - @

Formic Acid Green H, Carrier

 Nafion117

X
g

Electrochemical stereoselective synthesis of
polysubstituted 1,4-dicarbonyl Z-alkenes via three-
component coupling of sulfoxonium ylides and
alkynes with water
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