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On the front cover: Anomalous diffusion, involving important
living processes such as nutrient uptake and drug delivery, cannot
be described simply based on the conventional diffusion constant
equation. This paper uncovers the physical mechanism of anoma-
lous diffusion from the theoretical aspect, summarizes the recent
progress of anomalous diffusion in biomacromolecular systems,
and outlooks the future research of anomalous diffusion. [Yan,
Li-Tang et al. on page 967-978.]

On the inside front cover: Various Au species (Au"* (n>1),
Au® (0<n<1) and Au’) were located onto the CeO2 support via a
facile strategy, which demonstrated distinct catalytic performance
toward the CO oxidation reaction within different temperature
ranges. [Jia, Chunjiang ef al. on page 874-883.]
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On the inside back cover: Electrochemical reduction technol-
ogy exhibits great potential for environmental applications, espe-
cially for oxyanions reduction. [Zhang, Lizhi et al. on page
979-989.]

On the back cover: We have reported a highly stable
two-dimensional bicarbazole-based sp? carbon conjugated covalent
organic framework (JUC-557), which exhibits outstanding catalytic
performance in the electrocatalytic oxygen reduction reaction.
Based on the excellent ORR performance, an aqueous Zn-air bat-
tery (ZAB) was assembled using JUC-557 as an electrocatalyst for
the air cathode. A small light bulb was successfully powered up

using the JUC-557-based ZAB, further substantiating its enormous
potential in the field of energy devices. [Fang, Qianrong et al. on
page 884-890.]

Communication

Ru/Quartz Filter Paper: A Recyclable |
Photothermocatalytic Film for CO:2
Methanation

50 -— "——'_'\.\_/./'\./n—-

Photothermal 290 °C
Flow Rate: 5 mL-min-’

CO, conversion/%
8

CHj, Yield: 478 mmol-gg,'-h!

Quartz Filter Paper | 0 2 4 6 8 10 12

Ru Particles Reaction time/h
on SiO, fiber

Tian, Ruxin; Yang, Miao; Chen, Guo; Liu,
Jiangshan; Yuan, Mengmei; Yuan, Hong; A photothermocatalytic film of Ru/quartz filter paper was developed, in which the Ru

Ouyang, Shuxin*; Zhang, Tierui particles were confined within a thickness as thin as 0.36 mm to effectively convert light
to thermal and then to drive CO2 methanation. An optimal sample delivered a CHs yield
Acta Chim. Sinica 2023, 81(8), 869-873 as high as 478.1 mmolsgr. 'sh"! in the flow-type reaction system.
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Fabrication and Mechanism Study of
Clustered Au/CeO2 Catalyst for the CO
Oxidation Reaction

Fu, Xinpu; Wang, Xiuling; Wang, Weiwei;
Si, Rui; Jia, Chunjiang*

Acta Chim. Sinica 2023, 81(8), 874-883
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The clustered Au/CeO: catalyst comprising of Au®” atoms and abundant surface active
O atoms displayed best catalytic performance for CO oxidation reaction.

Highly-Stable Two-Dimensional Bi-
carbazole-based sp2-Carbon-con-
jugated Covalent Organic Framework
for Efficient Electrocatalytic Oxygen
Reduction

Liu, Jianchuan; Li, Cuiyan; Liu, Yaozu,
Wang, Yujie*; Fang, Qianrong*

Acta Chim. Sinica 2023, 81(8), 884-890

A highly stable sp*-carbon-linked two-dimensional conjugated covalent organic frame-
work (COF) (JUC-557) was constructed by a bicarbazole building unit for cathodic ox-
ygen reduction reaction (ORR) of fuel cells. This material shows a high specific surface
area (870.64 m?g" '), high stability, and excellent catalytic performance (Eonset=0.80 V
vs. RHE, Enalt.wave=0.68 V vs. RHE, and Tafel slopes only 62.20 mVedec ') in the ORR
catalysis.

Novel Bipolar Orange Emissive Iridi-
um(lll) Complexes: Design, Synthesis,
and Electroluminescence

Tao, Peng*;, Zheng, Xiaokang; Wang, Guo-
liang; Sheng, Xinghao; Jiang, He; Li,
Wentao; Jin, Jibiao; Wong, Sui-Hung; Miao,
Yanqin®; Wang, Hua; Wong, Wai-Yeung*

Acta Chim. Sinica 2023, 81(8), 891-897

Novel Bipolar Orange Iridophosphors for EL

Ir Ir2 Orange OLED

By incorporating carbazole moiety with hole-transport ability into iridium(III) complex-
es with a large torsion angle, a pair of highly efficient orange iridophosphors showing
bipolar transport ability are designed for electroluminescence.
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Synthesis of Pyrrolo[3,2-d]pyrimidin-

4-ones via Cascade  Alkyne-
isocyanide [3 + 2] Cycloaddi-
tion/Boulton-Katritzky Rearrange-

ment/Ring Expansion Process

Luo, Jianghao; Ma, Haowen; Zhang, Jiehao;
Zhou, Wei*; Cai, Qian*

Acta Chim. Sinica 2023, 81(8), 898-904
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An alkyne-isocyanide [3 + 2] cycloaddition/Boulton-Katritzky rearrangement/ring
expansion cascade process is developed. It provides a facile method for the synthesis of
pyrrolo[3,2-d]pyrimidin-4-ones  from  isoxazole-derived  propiolamides  and
isocyanoacetates. The method features readily available starting material, good
functional group tolerance, short reaction steps, 100% atom efficiency, and structural
diversification.

Viscosity Fluorescent Probes Based
on Quinoline Group and Its Applica-
tions

Wu, Hongyue; Guo, Rui; Chi, Hanwen;
Tang, Yonghe; Song, Sirui; Ge, Enxiang;
Lin, Weiying*

Acta Chim. Sinica 2023, 81(8), 905-911
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A new purified viscosity fluorescent probe can detect viscosity abnormalities in organ-
isms for pneumonia-related applications.

A Time-Series Signal Classification
Algorithm and Its Application to Na-
nopore lonic Current Signal Identifi-
cation

Ni, Xue; Xin, Kaili; Hu, Zhengli*; Jiang,
Cuiling*; Wan, Yongjing; Ying, Yi-Lun;
Long, Yi-Tao

Acta Chim. Sinica 2023, 81(8), 912-919
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Nanopore-based single molecular analysis technique usually uses the time-domain fea-
tures such as time-current scatter plots of blocking currents for event recognition. How-
ever, the time-domain features of DF_L and DF I peptides overlap with each other, the
analytes with extremely similar molecular structures are difficult to be accurately dis-
criminated using traditional nanopore recognition methods. By using the algorithm pro-
posed in this paper, deep feature information with differentiation is effectively mined.

VI http://sioc-journal.cn

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Acta Chim. Sinica 2023, 81, III—XI



ACTA CHIMICA SINICA

Selective Detection of Vitamins A and
C based on Covalent Organic
Framework Modified Electrodes

Yang, Rongjie; Zhou, Lin*; Su, Bin*
Acta Chim. Sinica 2023, 81(8), 920-927

The hydrophobic covalent organic frameworks (COF) membrane and hydrophilic COF
membrane were prepared by liquid/liquid interfacial polymerization and then transferred
to the surface of indium tin oxide glass electrode, which enabled selective electrochem-
ical detection of hydrophobic vitamin A and hydrophilic vitamin C, respectively.

Supramolecular Secondary Assembly
Based on Amphiphilic Calix[4]arenes
and Its Biological Applications

Li, Yongxue; Liu, Yu*
Acta Chim. Sinica 2023, 81(8), 928-936

-033 303-303' SO;’

Sulfonated calixarenes have a wide range of applications in life science research because
of their amphiphilic nature, specific recognition of polycations and neutral molecules,
and low or no toxicity in both in vitro and in vivo. In conjunction with the work of our
group, we mainly review the secondary supramolecular assembly of amphiphilic ca-
lixarenes and their applications in biology, chemistry and materials.

In-situ Etching Strategy for Manipula-
tion of Hierarchical Zeolite and Its
Application

Hong, Mei*; Gao, Jingiang; Li, Tong; Yang,
Shihe*

Acta Chim. Sinica 2023, 81(8), 937-948
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Nucleophilic etching growth of zeolite materials can finely control over crystallinity,
size, morphology, composition, and mesoporosity. Based on a dynamic equilibrium
between etching and growth, it is widely applicable to various synthetic conditions using
rich selection of organic etchants. By applying mild etching on nuclei of diminishing
size, nucleophilic etching growth could potentially bridge the gap between “bottom-up”
and “top-down” strategies for preparing hierarchical zeolites.
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Research Progress in the Application
of Spinel Oxides in Tumor Therapy

Zhang, Yuan; Zheng, Beining; Fu, Meichun;
Feng, Shouhua*

Acta Chim. Sinica 2023, 81(8), 949-954

As an important inorganic nano tumor diagnostic agent, spinel oxide has great potential
in establishing clear structure-activity- relationship between electronic states and bio-
medical properties.

Research  Progress on  Cop-
per-Catalyzed Enantioselective
Desymmetrization of Diols

Yu, Zhanglong;
Changjiang;  Gu,
Xinyuan*

Acta Chim. Sinica 2023, 81(8), 955-966

Li, Zhongliang; Yang,
Qiangshuai*;  Liu,

R

Copper
N Catalyzed - .~
Desymmetrization ‘
meso or prochiral enantioenriched
diols alcohols

Copper-catalyzed enantioselective desymmetrization of diols has progressed rapidly in
recent years, providing a series of new strategies for synthesis of complex enantioen-
riched alcohols. This review summarizes the research progress in this field according to
the types of diols (meso diol and prochiral diol) and reactions together with a brief per-
spective.

Theory of Anomalous Diffusion Dy-
namics in Biomacromolecular Media

Wei, Wenjie; Chen, Wenlong; Dai, Xiaobin;
Yan, Li-Tang*

Acta Chim. Sinica 2023, 81(8), 967-978
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This review summarizes the characteristics and theories of anomalous diffusion in the
biomacromolecular media, aiming to provide readers with a preliminary understanding
of diffusion dynamics research in complex media.
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Advances in Electrochemical Reduc-
tive Removal of Oxyanions in Water

Hou, Wei; Yao, Yancai*; Zhang, Lizhi*
Acta Chim. Sinica 2023, 81(8), 979-989
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The mechanisms of electrochemical reduction method are mainly discussed, the ad-
vancements of electrochemical reduction of nitrate, bromate and perchlorate are summa-
rized and finally the possible challenges of electrochemical reduction technology to
remove oxyanions are prospected.

Progress and Environmental Re-
search Applications of Cryo-Electron
Microscopy

Yang, Yujie; Gong, Yuxiu; Gu, Tianhang*;
Zhang, Wei-xian*

Acta Chim. Sinica 2023, 81(8), 990-1001

Pollen

Sludge

AgNPs

Cryo-electron microscopy (Cryo-EM) is widely used in materials, biology, and other
fields because of its advantages of high-resolution observation of the native state of
hydrated samples. Considering that most environmental samples are hydrated, this paper
highlights the applications of Cryo-EM in environment such as atmosphere, water, and
soil, deepening the understanding of the structure and interrelationship of environmental
micro- and nano-particles. We expect Cryo-EM to bring breakthrough contributions to
environmental chemistry research.

Nanocatalytic Mechanisms Investi-
gated by Single Molecule Fluores-
cence Imaging at the Single-Particle
Level

Wang, Xiao*; Wang, Xingwen; Xiao, Lehui*
Acta Chim. Sinica 2023, 81(8), 1002-1014
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With high sensitivity and high spatiotemporal resolution, single-molecule fluorescence
imaging has been widely applied in investigating nanocatalysis.
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Recent Advance of Diazo Compounds
in Polymer Synthesis

Yu, Lefei; Yao, Xing-Qi; Wang, Jianbo*
Acta Chim. Sinica 2023, 81(8), 1015-1029

chain-growth polymerization

N :> step-growth polymerization
’ end-group functionalization
post-polymerization modification

The recent advancements of polymer synthesis with diazo compounds have been high-
lighted in this review. The application of diazo compounds in polymer chemistry in-
cludes chain-growth polymerization, step-growth polymerization, end-group functional-
ization and post-polymerization modification. The exploration of diazo compounds in
polymer chemistry provides new opportunities to access various polymers with unique
structure feature.

Synthesis and Application of Organic
Hypervalent Bromine Reagents

Gan, Shaoyan; Zhong, Shengyu; Wang,
Liting; Shi, Lei*

Acta Chim. Sinica 2023, 81(8), 1030-1042

In recent decades, with the rapid development of organic synthetic chemistry, organic
hypervalent halogen reagents have drawn considerable research interest on the synthesis
and application of organic hypervalent bromine reagents. Compared with traditional
organic hypervalent iodine reagents, organic hypervalent bromine reagents have stronger
oxidation capacity and reactivity, thus enabling their important application potential in
organic synthesis. On the basis of different substituents of organic hypervalent bromine
reagents, the diaryl-23-bromanes, dialkyl-13-bromanes, alkenyl-A3-bromanes, al-
kyne-A3-bromanes and heteroatomic-4*-bromanes are summarized and discussed succes-
sively. The synthetic methods of different types of hypervalent bromine reagents and
their applications in organic reactions are also reviewed.

Reserach Advances on
Nanozyme-Guided Therapy of
Inflammatory Bowel Diseases

Chen, Qiwen; Zhang, Xianzheng*
Acta Chim. Sinica 2023, 81(8), 1043-1051
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Nanozymes have stable structures and excellent catalytic properties, thereby attracting
wide attention in biomedical applications. This review summarizes the current advances
of nanozymes in the treatment of inflammatory bowel diseases, aiming to guide rational
fabrication of next-generation nanozymes for inflammatory diseases therapy.
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Recent Research Progress and Pro-
spect of Photothermal Materials in
Seawater Desalination

Yang, Di; Shi, Xiaofan; Zhang, Jijie*; Bu,
Xian-He

Acta Chim. Sinica 2023, 81(8), 1052-1063
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There is an urgent need for transitioning water treatment processes to become more
environmentally friendly. Based on this, this review summarizes the research status and
progress of photothermal materials in the field of seawater desalination in recent years,
emphasizes the important role of photothermal materials in solving the shortage of water
resources, discusses the potential of covalent-organic frameworks (COFs) based photo-
thermal materials and metal-organic frameworks (MOFs) based photothermal materials
in seawater desalination, and provides a feasible scheme for the rational design and de-
velopment of high-efficiency photothermal materials in the field of seawater desalina-
tion.

Research Progress of lon-initiated in
situ Generated Solid Polymer Elec-
trolytes for High-safety Lithium Bat-
teries

Yuan, Zhixiang; Zhang, Hao; Hu, Sijia;
Zhang, Botao*; Zhang, IJianjun*; Cui,
Guanglei*

Acta Chim. Sinica 2023, 81(8), 1064-1080

Ion-initiated in situ generated solid polymer electrolytes have made a series of signifi-
cant research progress, which are crucial for the development of high-energy and
high-safety solid-state lithium batteries.

Research Progress on the Design,
Preparation and Properties of Cata-
lysts for CO2 Hydrogenation to Alco-
hols

Cui, Guoqing*; Hu, Yiyang; Lou, Yingjie;
Zhou, Mingxia; Li, Yuming; Wang, Yajun;
Jiang, Guiyuan; Xu, Chunming*

Acta Chim. Sinica 2023, 81(8), 1081-1100
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The design and preparation of heterogeneous catalysts for CO2 hydrogenation to alco-
hols are summarized.
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