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Research status, opportunities, and challenges of
cobalt phosphate based materials as OER
electrocatalysts

Xingheng Zhang, Qi Hou, Shoufu Cao, Xiaojing Lin,
Xiaodong Chen, Zhaojie Wang,* Shuxian Wei,

Siyuan Liu, Fangna Dai and Xiaoging Lu*

PERSPECTIVE

Ammonia-assisted reforming and dehydrogenation
toward efficient light alkane conversion

Yizhi Xiang
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Classic vs. C—H functionalization strategies in the
synthesis of APIs: a sustainability comparison

Francesco Ferlin, Giulia Brufani, Gabriele Rossini and
Luigi Vaccaro*
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Potential of using microalgae to sequester carbon
dioxide and processing to bioproducts

Venkatesh Balan,* James Pierson, Hasan Husain,
Sandeep Kumar, Christopher Saffron and Vinod Kumar
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Electrochemical nickel-catalysed defluoroalkylation of gem-difluoroalkenes
X (+) Fe F ﬁ Ni R R?
F X 1 4\ i i () @/\Hﬂ?s

Q Broad substrate scope and good functional group tolerance
Q@ 1°, 2°, 3° alkyl halides all work well Q Economical electrode materials

Q Late-stage fi i ization of bit

Electrochemical nickel-catalysed
defluoroalkylation of gem-difluoroalkenes with
alkyl halides

Yin Liu, Pengfei Li, Jun Tan, Guangsheng Kou,
Dengke Ma* and Youai Qiu*
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blue LEDs aniline derivatives
constant current
@24 examples @ gram scale @ molecular photoelectrocatalysis

Photoelectrocatalytic C—H amination of arenes

Zhong-Wei Hou, Hong Yan, Jinshuai Song* and
Hai-Chao Xu*

TM-free reduction featuring iodide as the reducing catalyst
and FA as the stoichiometric reductant, media and Brgnsted activator
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100°C 2 0 RS ome g R
MW
R/S\R' R/S\ - up to quant yield

up to 95% yield
R, R': Alkyl (including Bn) and aryl w/ CN, C=0, Br, OMe substituents

Hydrogen-Bonding Formic Networks Enhance Brgnsted Acid Activity

Introducing I~ /formic acid as a green reagent for
the reduction of sulfinates and sulfoxides
J. Armando Lujan-Montelongo,* Luis Javier Garcia de la

Cuesta, Alicia E. Cruz-Jiménez, Perla Hernandez and
Alberto Vela
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+ Room temperature
+ Modification of drug molecules

+ Additive-free
+ Gram-scale

+ Metal-free
+ Green solvent
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Alkyl radicals from diacyl peroxides:
metal-/base-/additive-free photocatalytic
alkylation of N-heteroaromatics

Fukun Cheng, Lulu Fan,* Qiyan Lv, Xiaolan Chen* and
Bing Yu*
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CO, promoted photoredox/Ni-catalyzed
semi-reduction of alkynes with H,O

Shenhao Chen and Chanjuan Xi*
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Photoinduced, additive- and photosensitizer-free
multi-component synthesis of haphthoselenazol-
2-amines with air in water

Hong-Tao Ji, Ke-Li Wang, Wen-Tao Ouyang,
Qing-Xia Luo, Hong-Xia Li and Wei-Min He*
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+ Se + _ _N.
Ry "Ry H0afr, r.t.

36 examples, up to 97% yield
Exogenous photosensitizer- and additive-free
Visible light, water, air, room temperature, atom- & step-economy

Reprogramming the metabolism of oleaginous
yeast for sustainably biosynthesizing the
anticarcinogen precursor germacrene A

Qi Liu, Ge Zhang, Liqiu Su, Pi Liu, Shiru Jia,
Qinhong Wang and Zongjie Dai*
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Borylation of phenols using sulfuryl fluoride
activation

Zhengjun Chen, Yan Liu, Chunhua Zeng,
Changyue Ren, Hongyu Li, Rajenahally V. Jagadeesh,*
Zeli Yuan* and Xinmin Li*

This journal is © The Royal Society of Chemistry 2023

[Pd], B2pin;

No seperation

©® One-pot synthesis ® Broad substrate scope

® Applicable to drugs, natural products, and fluorescent probes

Green Chem., 2023, 25, 7831-7842 | 7835


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3gc90100a

Open Access Article. Published on 16 October 2023. Downloaded on 12/1/2025 4:47:18 AM.

PAPERS

View Article Online

CNT growth

r "y

“ ] o Conductive
| oNT additive
" ‘ Chemical vapor deposition Active
A material

b Overall Process

Cathode materials.

&

Enhanced cell performance Lithium-ion battery

Upcycling of plastic waste into carbon nanotubes
as efficient battery additives

Eonu Nam, Gyori Park, Ji Young Nam, Sooryun Park,
Yoonjeong Jo, Jihun Kim, Byung Gwan Park,
Kyungeun Baek, Seok Ju Kang, Ho Won Ra,
Youngsoo Park, Myung Won Seo,* Kyung Jin Lee* and
Kwangjin An*

Organophotocatalytic dehydrogenative
preparation of amides directly from alcohols

Shyamali Maji, Monojit Roy, Kanchan Shaikh and
Debashis Adhikari*
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¥ High working mass (50%, w/w)
¥ Low DES dosage (only 2 g/g biomass)
¥ Promising for large-scale biorefinery
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Densification pretreatment with a limited deep
eutectic solvent triggers high-efficiency
fractionation and valorization of lignocellulose

Guannan Shen, Xinchuan Yuan, Yin Cheng,
Sitong Chen, Zhaoxian Xu and Mingjie Jin*
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sacle-up synthesis
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A scalable stable porous coordination polymer
synthesized from low-cost precursors for efficient
C,H,/C5H,4 separation

Hengcong Huang, Yifan Gu, Luyao Wang, Tao Jia,
Susumu Kitagawa and Fengting Li*

This journal is © The Royal Society of Chemistry 2023
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Core-shell construction of metal@carbon by
mechanochemically recycling plastic wastes:
towards an efficient oxygen evolution reaction

Jiahua Zhao, Qiang Niu, Junjun Zhang* and
Pengfei Zhang*
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Green and effective synthesis of multisubstituted
a-pyrones via K,CO5 catalyzed formal insertion of
ketenimines into C(CO)-C bonds of 1,3-diketones
Jian Luo, Ai-Qing Zhong, Jia-Hao Qiu, Xiong-Wei Liu,*
You-Ping Tian, Bao-Hua Zhang,* Guo-Shu Chen,

Wei Shu and Yun-Lin Liu*

A eNsecojr? rNSe_core
2 2
T ’
JOL K>CO3 (20 mol%) M K>CO3 (20 mol%) o
3 4§ —
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63-88% yield, 94-99% ee 36-98% yield
O Green reaction conditions O Readily available substrates (O Excellent functional group tolerance

@ Concise synthesis of biologically active compounds and organic optoelectronic materials

Copper-catalyzed O-arylation of phenols with
diazonium salts

Xin Fang, Chengning Qi, Xianggian Cao, Zhi-Gang Ren,
David James Young and Hong-Xi Li*

[CU], Nach3
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48 examples
up to 93% yield

NgBF4 . OH

® Mild conditions
® Broad substrate scope
® Late stage modification

Photocatalyst- and transition-metal-free syntheses
of furan-fused dihydroazepines by visible light

Babasaheb Sopan Gore,* Chiao-Ying Kuo and
Jeh-Jeng Wang*

This journal is © The Royal Society of Chemistry 2023
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& Anionic polymerization in water © Commercial raw materials
¥ Green cascade reaction

& Opened-system, mild conditions

M Without synthesis of episulfide
M Epoxide direct to polythioether

Green synthesis of well-defined linear
poly(hydroxyl thioether) direct from epoxide in
water

Ying Quan, Cuihong Ma, Qiancai Liu, Zhiying Han,
Huijing Han, Xiaojuan Liao,* Ruyi Sun* and Meiran Xie*

MOF-235 Porous carbon

Thermal-assisted ball milling is a novel method
for the green and efficient synthesis of MOF-
235. MOF-235-derived porous carbon exhibits

excellent catalytic performance in thiocyanate

0 s 1015 20 25 3 35 40 45 5 ss| degradation by persulfate.
Time (min)

Thiocyanate d n

Green and efficient synthesis of hierarchical porous
carbon derived from MOF-235 for catalytic
degradation of thiocyanate

Yang Yang, Binchuan Li, Daxue Fu, Jianshe Chen,

Shuang Cui, Xiaocai He, Kuiren Liu, Shicheng Wei,
Da Li and Qing Han*
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A phylogeny-based directed evolution approach to
boost the synthetic applications of
glycosyltransferases

Peng Zhang, Yu Ji,* Shuaigi Meng, Zhongyu Li,
Dennis Hirtz, Lothar Elling and Ulrich Schwaneberg*
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Electrochemical C3 acyloxylation reactions of
2H-indazoles with carboxylic acids via C(sp?)-0
coupling

Xin Liu, Yibin Hu, Yuanbin She, Meichao Li* and
Zhenlu Shen*

This journal is © The Royal Society of Chemistry 2023
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Green and rapid acid-catalyzed ynamide skeletal
rearrangement and stereospecific functionalization
with anisole derivatives

Mohana Reddy Mutra,* T. L. Chandana, Yun-Jou Wang
and Jeh-Jeng Wang*

Anisole (0.1 M)
RZ&

TfOH
R 40 mol%

Neat, rt, 5-10 min

® =13C |abeled
32 examples, upto 85% yields

o) Heterolytic ynamide
(N-Csp) bond fission

Q Easytohandle O Broad scope
Q Atomic-step-time-economic @ Chemo-, regio- and stereospecific

o Environmentally friendly O Gram-scale reaction

Functionally enhanced basic amino acid-based
binary organocatalysts based on physical doping
for efficient coupling of CO, with epoxides

Fan Wang, Congxia Xie, Hongbing Song and Xin Jin*

Construction of BAA-Based Binary Organocatalysts Based on Physical Doping

o
T R_<] + co, BAASIPGILs_ BAAsIPGILs o‘(o T

Physn:al Dopmg

Functional Gain
Cooperative Catalysis

© Eco-friendly, facilely prepared © Solvent-free © Mild reaction conditions
® High lytia tivity ® Excellent recyclability © Good universality

Biosynthesis of a-bisabolene from low-cost
renewable feedstocks by peroxisome engineering
and systems metabolic engineering of the yeast
Yarrowia lipolytica

Baixiang Zhao, Yahui Zhang, Yaping Wang, Zhihui Lu,
Lin Miao, Shuhui Wang, Zhuo Li, Xu Sun, Yuging Han,
Sicheng He, Ziyuan Zhang, Dongguang Xiao,
Cuiying Zhang,* Jee Loon Foo,* Adison Wong* and
Aiqun Yu*

Yarrowia lipolytica

* systems metabolic engineering P

Waste cooking oil a-Bisabolene

Efficient Fes04 nanoparticle catalysts for
depolymerization of polyethylene terephthalate

Yoonjeong Jo, Eun Jeong Kim, Jueun Kim and
Kwangjin An*

This journal is © The Royal Society of Chemistry 2023

Synthesis of Various
Fe;0, Nanoparticles

7)

Fe;0, Nanoparticle
= i ‘ Catalysts
> @
9 b

X 5 ‘m Glycolysis /:-

1 Waste PET
0
Thermal

decomposition

Hydrothermal
Recycled PE:t

‘(; "

Metal Impurity Removal

Green Chem., 2023, 25, 7831-7842 | 7839


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3gc90100a

Open Access Article. Published on 16 October 2023. Downloaded on 12/1/2025 4:47:18 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

View Article Online

PAPERS
4 Organoborane-catalysed reductive depolymerisation
0 of catechyl lignin under ambient conditions
JJ:‘\
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|

Seed coat biowaste

= Room temperature
m Ambient pressure
= High concentration

B(C4Fs);

Et,SiH

85% yield, 91% sel.

EthiOD/\/
Et;SiO

Shihao Su, Fan-shu Cao, Shuizhong Wang,*
Qingru Shen, Gen Luo,* Qiang Lu and Guoyong Song*
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Elaborately tailored NiCo,0O, for highly efficient
overall water splitting and urea electrolysis
Yamei Wang, Lanli Chen, Huaming Zhang,*

Muhammad Humayun, Junhong Duan, Xuefei Xu,
Yanjun Fu, Mohamed Bououdina and Chundong Wang*

Current density

Facet-dependent electrocatalytic oxidation activity
of Cos04 hanocrystals for 5-hydroxymethylfurfural

Zhenchuan Zhang, Zhaohui Yang, Chenyang Wei,
Zhenghui Liu and Tiancheng Mu*

7840 | Green Chem., 2023, 25, 7831-7842

Controllable construction of graphitic carbon
nitride with highly-ordered macropores for
boosting photodegradation

Ruxia Li, Xiaoxiang Fan, Jiangi Meng, Jie Wu,
Jinjuan Zhao, Ruifa Jin, Honglei Yang* and Shuwen Li*

This journal is © The Royal Society of Chemistry 2023
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Tailoring the catalytically active sites in Co-based
catalysts for electrochemical methanol upgrading
to produce formate

Yameng Wang, Xue Yang, Kexin Wang, Zimeng Liu,

Xiaoning Sun, Jinyue Chen, Shanshan Liu, Xu Sun,
Junfeng Xie* and Bo Tang*
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Bio-based captodative ligands for redox
polymerization of Elium® thermoplastic
composites under mild conditions
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Valérie Monnier, Didier Gigmes, Frédéric Dumur,
Hamza Olleik, Marc Maresca, Pierre Gerard,
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Metal-based Redox
Initiating System

Feedstock agnostic upcycling of industrial mixed
plastic from shredder residue pragmatically
through a composite approach

Kanjanawadee Singkronart, Andre Gaduan,

Siti Rosminah Shamsuddin, Keeran Ward and
Koon-Yang Lee*

Effectively enhancing topical delivery of
agrochemicals onto plant leaves with
nanocelluloses

Shangxu Jiang, Peng Li,* Li Li, Nasim Amiralian,
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Y =Ph, OEt phosphonate derivatives

(40 examples, up to 93% yield)

PAPERS
) Synthesis of a-aminophosphorous derivatives
o / A\ N using a deep eutectic solvent (DES) in a dual role
_ ) PR i | I Susmita Mandal, Rajrani Narvariya, Shiva Lall Sunar,
AANN U J A z, Ishita Paul, Archana Jain* and Tarun K. Panda*

¥ Low cost, ecofriendly, reusable catalyst and medium

v Metal free and toxic organic solvents free synthesis

+ Mild reacti i impl ional method

v High high reacti ici d small E-factor
¥ High yield and large functional group tolerance
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R 45 examples up to 97% yield

* metal- and oxidant-free o mild and eco-friendly
* broad substrate scope

e construction of quaternary C

* high atom economy

Electrochemical synthesis of y-keto sulfones
containing a f3-quaternary carbon center via
1,2-migration

Wen Xia, Yawen Yang, Xiaohui Zhang, Liangzhen Hu*
and Yan Xiong*
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40 W blue LED
rR= (O i or [ Ny * photocatalyst-free
- X [ = hydrogen atom transfer reagent-free
Ry . additives-free
= broad substrate scope including ethylene
. accessing deuterated difluoromethyl derivatives easily
= easy-to-handle

R = H or alkyl groups

Catalyst-free defluorinative alkylation of
trifluoromethyls

Yan Huang, Yuan-Cui Wan, Yu Shao, Le-Wu Zhan,
Bin-Dong Li* and Jing Hou*
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Carbon-coated ReS; hierarchical nanospheres
to inhibit polysulfide dissolution in ether-based
electrolytes for high-performance Na-ion batteries

Jun Xu,* Xuhui Zhang, Fang Cao, Zilin Mao,
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