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The cover picture shows four new chlorinated carbazole alkaloids, chlocarbazomycins 

(CCBs) A-D isolated from sponge associated bacterium Streptomyces diacami 
LHW51701. Their structures were elucidated via spectroscopic techniques (including 

HRESIMS, 1D & 2D NMR), and X-ray crystallographic analysis. More details are dis

cussed in the article by Lin on page 1188-1192. 

This review summarize the catalytic asymmetric carbon-carbon cleavage reactions. It has collected t he 

transition-metal catalyzed enantioselective reactions where carbon-meta l bond was formed during the 

carbon-carbon activation processes. In t hese react ions, the enantioselect lve step Is either at t he car

bon-carbon cleavage step or the downstream reactions after t he carbon-carbon bond being cleaved. 

More details are discussed in t he article by Gu eta/. on page 1397- 1412. 

The cover picture shows binuclear vanadium complexes for ROMP, which revealed unexpected backbit

ing reaction between two in-situ formed alkylidenes. The following REMP gives the formation of polymer 

with cyclic topology. More details are discussed in the article by Wu eta/. on page 1181-1187. 

This work describes the constructions of graft copolymers with controlled density and distribut ion of 

side chains by successive latent monomer and grafting-from strategies. More details are discussed in the 

article by Zhang eta/. on page 1273-1280. 
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This account describes our result s in t he clean and econom
ic synt hesis of N-subst it uted amines w it h amine, ammonia, 
nit robenzene or nit rile as nit rogen sources and alcohol, 
alkane or C02, HCHO, CO, and biomass resources as alkyla
tion or fo rmylat ion reagents. 

tnlytlc Benzylation Reactions: From C-H Bond Activation to C-N Bond Act ivation 
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Transit ion-metal-catalyzed benzylic C- H and C- N bond activation pro
vides efficient st rategies for t he generat ion of react ive benzyl-containing 
species f rom simple alkylarene and benzylamine substrates, which pave 
t he way for a w ide range of novel catalyt ic benzylat ion react ions. 
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llully ConJugated Ladd\ r Polymers as Metal-Free Phot ocat alysts for Visible-Light -Driven Water Oxidat ion 
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Two fully conjugated ladder polymers w it h 
suitable.band structures are developed for visible
light -driven water oxidat ion. Our study highlights 
t he potent ial of ut ilizing conjugated ladder 
polymers for various photocatalytic applications 
considering t hat their chemical and elect ronic 
properties can be rat ionally designed from t he 
molecular level. 
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Monoterpenoid Indole Alkalo ids with Promoting Neurite Grow th from Tabernaemontana divaricat a 

Van Deng, Yang Yu, Bao-Bao Shi, Mei-Fen Bao, Si-Meng Zhao, and Xiang-Hai Cai* 
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Phytochemical investigations on Tabernaemontana divaricata led to t he isolation of seven undescribed monoterpenoid indole alka loids, taberdicat ines 
A- G (1- 7). Taberdicatines A- C might be derived f rom Aspidosperma-type alka loid wit h less carbons in 1-2 and an additional carbon in 3. Taber
dicatines D-E (4- 5) were attributed to lboga alkaloids wit h enantiomeric skeleton. Alkaloid 3 could promote the neurite growt h of mouse primary 
cortica l neurons at the concentration of 5 ~moi/L. 

Synthesis and Biological Evaluation of Quinazolonethiazoles as New Pot ential Conquerors towards Pseudomonas Aeruginosa 

Jie Wang, Narsa iah Battini, Mohammad Fawad Ansari, and Cheng-He Zhou• 

Chin. J. Chem. 2021, 39, 1093- 1103. DOl: 10.1002/cjoc.202000627 
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A novel class of potential antimicrobial quiazoloneth iazoles were developed by mult istep synt het ic process and their biological evaluat ion suggested 
that quiazolonethiazoles could provide t he meritorious groundwork of future studies as new antimicrobial agents in f ight ing pat hogenic organism. 

Lithocarpins E-G, Potent Anti-Tumor Tenellone-Macrolides f rom t he Deep-sea Fungus Phomopsls 1/thocarpus FS508 

Jianlin Xu, Yuchan Chen, Zhaoming Liu, Saini Li, Yong Wang, Yuhong Ren, and Hongxin Liu, • and Weimin Zhang* 
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Three new tenellone-macrolide conj ugated dimers 
lithocarpins E- G {1-3), featuring a fascinat ing 9,14-
epoxynaphtho[2,3-e]oxecin-3{2H)-one skeleton, were 
isolated. Moreover, lithocarpin E showed an inhibitory 
effect against HepG2 cells with an IC50 va lue of 6.3 
~moi/L, w hich. induced t he apoptosis of HepG2 cells by 
t he up-regulation of apoptotic markers p-ERK, Bax, and 
caspase-3. 
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Possible fluorescent mechanisms for t he PTI reduced f rom 
CORM3-green, the upper panel shows t he mechanism 
raised by t he original literature, the lower panel shows our 
f inding f rom theoret ical calculat ion, which illust rates an 
indispensable role of DMSO. 
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111 H1~0 Buglnoerlng of CoMo0 4 Anode Mater ials tow ard Improved Cycle Life for u• Storage 

Xli1oqlnf{ I luang, Junhao Li, Wenbiao Zhang, Wenj ie Huang, Lichun Yang,* and Qingsheng Gao* 
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Phase-engineering on heterogeneous a/ P-CoMo0 4 nanorods was successfully 
int roduced to improve the cycle life and rate performance as anode materials 
for Li-ion batteries. 
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1 1l ~t~flUTtOrs A- 1, Rearranged Polycyclic Phloroglucino l Meroterpenoids f rom Psidium guajava Leaves and Their Ant ibacter ial Act ivit y 

1\ Wi l l Iuong, Chuang-Jun Li, Jing-Zhi Yang, Chuan Li, Yu Zhang, Ke Liu, Vue Yu, Jian-Dong Jiang, and Dong-M ing Zhang* 
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l' lltVII/1 polycyclic phloroglucinol meroterpenoids {1- 11), including nine new ones guajamers A- 1 (1- 9), were isolated f rom t he leaves of Psidium 
1/1111/IIV(I , Compound 9 was t he first case of 3-alkyl-5-formyl-benzoylphloroglucinol-coupled sesquiterpene containing an unusual C-1-spiro-fused 
ll/1 1/0/~ polycyclic skeleton. Most of them (2- 7, 10, and 11) showed ant ibacterial activity against Staphylococcus aureus and Staphylococcus epider-

1/J/J/111 wl~ll MIC values of 8- 32 ~M . 
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CoSeJMoS2 Heterostructures to Couple Polysulfide Adsorption and Catalysis in Lithium-Sulfur Batteries 
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CoSeJ M oS2 heterostructures couple the strong polysulfide adsorpt ion of 
CoSe2 and high cata lytic activity of M oS2 t o synergica lly accelerate polysul
fide conversion, demonstrat ing higher catalyt ic activity than their individual 
components. 

Rhodium(II)-Catalyzed [ 4+3] Cyclization of Triazoles with Indole Derivatives and Its Application in the Total Synthesis of (±)-Aurantioclavine 

Shengguo Duan, Bing Xue, Hui Meng, Zihang Ye, Ze-Feng Xu, and Chuan-Ying Li* 

Chin. J. Chem. 2021, 39, 1145- 1152. DOl: 10.1002/cjoc.202000657 
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An efficient rhodium(ll)-catalyzed [4+3) cyclizat ion reaction of 
1-sulfonyl-1,2-3-triazoles and indoles was developed. In addition, 
the total synthesis of (±)-aurant ioclavine was completed in four 
steps adopting this [4+3) cyclizat ion as a key step. 

Superhydrophobic Flexible Supercapacitors Formed by Integrat ing Hydrogel with Functional Carbon Nanomaterials 

Peng Wang,* Xi min Zhang, Wei Duan, Wei Teng, Vi bing Liu, and Qing Xie* 

Chin. J. Chem. 2021, 39, 1153- 1158. DOl: 10.1002/cjoc.202000543 
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This paper reports a superhydrophobic and self-healable supercapacitor, which could work in t he underwater environment . 

Phosphorescent Zwitterionic Pt(ll) N-Heterocyclic Allenylidene Complexes: Metallophilicity and Ionic Self-Assembly 

Qin Gao, Fei Peng, Chuanfei Wang, Jinqiang Lin, Xiaoyong Chang, Chao Zou, *and Wei Lu* 

Chin. J. Chem. 2021, 39, 1159- 1167. DOl: 10.1002/cjoc.202000674 

Zwitterionic self-assembly of N-heterocyclic allenylidene Pt( ll) complexes with metallophilic Pt· ··Pt interactions shifts phosphorescence· from yellow to 
red and then to near-infrared region. 
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tnlyzcd Cascade Cyclization of Ketoxime Acet ates and Alkynals Enabling Synthesis of Acylpyrroles 
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II C11· cntolyzed cascade cyclizat ion reaction of ketoxime acetates and alkynals has been developed t hat enables synthesis of two kinds of structurally 

li i i iHHlllnt 2-acylpyrroles. ' 

llyu tho~ls of Cyclic Polyolefin: Ring-Opening M etathesis Polymerization by Binuclear Vanadium Complexes 
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Binuclear vanadium complexes were designed and exhibited high activity in 
ring-opening metathesis polymerization of norbornene. Cyclic polymers were obtained 
and demonstrated. 
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/\litlilllcroblol Chlorinated Carbazole Alkaloids f rom the Sponge-Associated Actinomycete Streptomyces diacarni LHWS1701 
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Chlocarbazomycins isolated from Streptomyces diacami LHWS1701. 
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New Energet ic Complexes as Catalysts for Ammonium Perchlorate Thermal Decomposition 

Guorong Lei, Ye Zhong, Yiqiang Xu, Fan Yang, Jiandong Bai, Zhimin Li, * Jianguo Zhang, and Tonglai Zhang* 

Chin. 1. Chem. 2021, 39, 1193- 1198. DO/: 10.1002/cjoc.202000672 
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Four new energet ic complexes (1) [Cu(vimi)4]DCA2, (2) [Co(vimi)4]DCA2, (3) 
[Ni(vimi)4]DCA2, and (4) [Cu(vimi)4]CBH2 (vimi: 1-vinylimidazo/e, DCA: 
dicyanamide anion, CBH: cyanoborohydride anion) were prepared, and 
t heir st ructures were characterized via single-crystal X-ray diffract ion, 
elemental analysis, and Fourier-transform inf rared spectroscopy. 
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Carbon Dots Promote the Perf ormance of Anodized Nickel Passivation Film on Et hanol Oxidation by Enhancing Oxidation of t he Intermediat e 
Yandi Shi, Fan Liao, * Wenxiang Zhu, Huixian Shi, Ku i Yin, and M ingwang Shao* 

Chin. 1. Chem. 2021, 39, 1199- 1204. DOl : 10.1002/cjoc.202000665 
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A layer of dense anodized nickel passivation f ilm (Ni-APF) was formed 
on t he surface of nickel sheet by anodic oxidat ion method, w it h car
bon dots (CDs) as co-catalyst . Ni-APF/CDs showed 144.4 mA·cm -2 

peak current density at peak potent ial 0.662 V (vs. Ag/ AgCI); which 
was 31% higher t han that of Ni-APF (110.3 mA-cm -2). In t his system, 
CDs mainly funct ion in the increase of charge-t ransfer capacity and 
the promotion oxidat ion of carbonaceous intermediates. 

Cobalt-Catalyzed C-H Allylation of Arenes with Allylic Amines 

Rui Van, Hang Yu, and Zhong-Xia Wang* 

Chin. 1. Chem. 2021, 39, 1205- 1210. DOl: 10.1002/ cjoc.202000680 
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[Cp*Co(CO)I2]-catalyzed pyridyl- and pyrimidyl-directed C-H allylation of arenes w ith allylic amines was performed, affording ortho-ally/ated arenes in 
moderate t o high yields. 
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A variety of 3-met hy/t hioindo/e and deuterated 3-methy/t hioindo/e derivat ives were 
convenient ly synt hesized from the reaction of 2-a/kynylanil ines w it h DM SO/ DMSO-d6 

and SOC!, via int ramolecular cyclizat ion/ methylt hio /at ion. Advantages of t his met hod 
include t he metal-f ree feature, readily availability of t he subst rates, mild react ion con
ditions, and synt hesis of the deuterated 3-met hy/thioindo/es. 

l!tlmty'fluorlnatlon of Carboxylic, Sulfonic, Phosphinic Acids and Phosphine Oxides by Perfluoroalky l Ether Carboxylic Acids Featuring CF,O 
tlnlt 
'ill lyll /,1\no, Yong Guo, • Zhao ben Su, Chengying Wu, Wei Chen, and Qing-Yun Chen* 
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Potassium salt s of perf/uoroa/kyl et her carboxylic acids featuring CF20 unit s were 
used as deoxyfluorination reagents for synt hesis of acyl f luorides, sulfonyl f luo
rides and phosphoric f luorides. 
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Mol ~tlll Snit Derived Graphene-Like Carbon Nanosheets Wrapped SiOx/Carbon Submicrospheres w ith Enhanced Lithium Storage 

( lltllllli ii iH Zhang, Suping Han, Fang Tian, Zhenyu Feng, Baojuan Xi, Shenglin Xiong, * and Yit ai Qian 

L'/1/11, /, Cham. 2021, 39, 1233-1239. DOl: 10.1002/cjoc.202000647 

;t Sol-gel process ••• 

·~ f-1\!" •••• 
Vlttyltrluthoxysllane Organosilica 

t!IO,IO!li)2D·C 

{ 
~ ~ ( ) 

' J 
. ,.J'"(i ' 

1 y ¢ 

h ~ 
+ 0 
;>; ~ 
0 n - a: 

"' .-:'t. 
, " ~ 

z 10 

Salt re moval 

Molten salt 
assisted pyrolysis 

We have developed an inexpensive and scalable route to fabricate graphene-like carbon nanosheet 
w rapped SiOx/ C submi-crospheres. The in-situ generated carbon nanosheets under molt en salt 
condit ion can further improve t he electroconduct ivity, re-strain the volumet ric expansion and 
guarantee the st ruct ural integrity of the elect rode. 

llpl:ol{unot lc Control o f Phosphat idylinositol (3,4,5)-Tr iphosphate Product ion by Light -sensit ive Cryptochrome Proteins on the Plasm a Mem
hr'~llt 

Ll l l /1~11 1 YnnB, Takeaki Ozawa,* Haifeng Dong,* and Xuej i Zhang* 

f 11/n, ,/, C/wm. 2021, 39, 1240-1246. DOl: 10.1002/cjoc.202000648 
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We design an optogenetic system that uses light sensit ive protein-protein interac
t ion bet ween Arabidopsis cryptochrome 2 (CRY2) and CIB1 to spat iotemporally 

·visualize t he PIP3 product ion w it h high specif icity. 

© 2021 SIOC, CAS, Shanghai, & WILEY-VCH GmbH www.cjc.wiley-vch.de 1043 



'Content 

Evolution of Routes for Asymmetric Total Synthesis of Cyclocitrinol Enabled by Type II [5+2] Cycloaddition 

Jianlei Wu, Junyang Liu, * Jian-Hong Fan, Zhi-Dong Xie, Hukun Qin, and Chuang-Chuang Li * 
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This manuscript reports t he full detail of the asymmetric total synthesis of cyclocit rinol, an unusual C25 steroid wit h a unique bicyclo[4.4.1]undecene 
A/B ring system. Our initial synthetic studies to construct the desired bicyclo[4.4.1)undecene ring via type II [5+2) cycloaddition revealed that a chiral 
substituent at the allylic position of the alkene (C6) would control t he stereoselective outcome of the cycloaddit ion reaction. Elaboration of t he cy
cloadduct, involving dehydroat ion of the tert iary alcohol, lithium-amine promoted oxa-bridge cleavage, double oxidative deformylat ion and select ive 
side chain introduction fi nished the synthesis of cyclocitrinol. 

A M ild, General, Metal-Free Method for Desulfurization of Thiols and Disulfides Induced by Visible-Light 

Went ing Qiu, Shuai Shi, Ruining Li, Xianfeng Lin, Liangming Rao, and Zhankui Sun* 

Chin. J. Chern. 2021, 39, 1255-1258. DOl: 10.1002/cjo~,:.202000607 
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Synt hesis and Structure of a Series of Ti6-oxo Clusters Functionalized by in situ Esterified Dicarboxylate Ligands 

Mei-Yan Gao, Yayong Sun, Fei Wang, Jian Zhang, and Lei Zhang• 

Chin. J. Chern. 2021, 39, 1259- 1264. DOl: 10.1002/ cjoc.ZOZ000664 
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This work reveals a novel serjes of titanium-oxo clusters, PTC-267, PTC-268, 

PTC-269 and PTC-270, formed f rom in situ esterified ligands. These complexes 

offer rare examples of dicarboxylate-modified polyoxo-titanium clusters (PTCs) 

with ester groups and provide evidence for the product ion of water by an in situ 

esterificat ion reaction. 

Boosting the Capacitive Performance of Cobalt(ll) Phthalocyanine by Non-peripheral Octamethyl Substitution for Supercapacitors 

Minzhang Li, Rajendran Ramachandran, Yu Wang, Qian Chen, and Zong-Xiang Xu* 

Chin. J. Chern. 2021, 39, 1265- 1272. DOl: 10.1002/cjoc.202000676 
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The int roduction of non-peripheral octamethyl 
substituents on CoPe can enhance charge t ransfer 
rate and improve redox act ivity, result ing in better 
pseudocapacity. The capacitance value of pht hal
ocyanine nanorods is further improved compared 
w ith powders due to larger specific surface area. 

Chin. J. Chem. 2021, 39, 1037- 1049 

lh'hiJ{hiJ{ l'i'OIIl the Sequence t o Archit ecture: Graf t Copolymers Engineering via Successive Latent Monomer and Grafting-from Strategies 

il l l1 tll iiil l/i1 Xliwhuon Cao, Yang Gao, Yujie Xie, Zhihao Huang,* Zhengbiao Zhang,* and Xiulin Zhu 
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Ali Pll li llliil, lilOthod toward t he const ructions of well-defined grafting copolymer, bridging sequence with architecture by successive latent monomer 
ll lll l ll l tl l l lll /1 rrom strategies, was demonstrated. 

l' lril h 'lll]itl:nlysls CO, Reduction w ith Re-Based Spiro Bipyr idine Complexes: Effects of the Local Proton in t he Second Coordination Sphere 

't lll11 V1111111 l.lyun Zhnng, Zhenyu Zhang, Chao Tang, Xiaoyong Chang, and Lele Duan* 
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The OH group in the second coordination sphere improves the formation of a local hydrogen 
bond t hat promotes t he protonat ion of C0 2 reduction intermediates, boost ing the electrocat
alytic C02 reduction properties of complex Re1. 
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l ll-1 1 1V11i'Y of New lrldoids as Farnesoid X Receptor Agonist s f rom Morinda officina/is: Agonistic Potent ials and Molecular Stimulation 

1111111 111/li i, 1 ~0 1 Qlao, Wen-Yu Zhao, Wen-Hua Ming, Zhen-Long Yu, Jie Liu, Sheng-Yun Dai, Shuang-Hui Jiang, Chao-Jie Lian, Cheng-Peng Sun,• Bao-Jing 
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Stable Boron-Containing Blue-Photoluminescent Radicals 

- Zhongtao Feng, Yuanyuan Chong, Shuxuan Tang, Huapeng Ruan, Yong Fang, Vue Zhao, Jun Jiang,* and Xinping Wang* 
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A Mitochondria-Specific Orange/Near-Infrared-Emissive Fluorescent Probe for Dual-Imaging of Viscosity and H,O, in Inflammat ion and Tumor 
M odels 

Li Fan,* Qi Zan, Xiaodong Wang, Shuohang Wang, Yuewei Zhang,* Wenjuan Dong, Shaomin Shuang, and Chuan Dong* 

Chin. J. Chem. 2021, 39, 1303-1309. DOl: 10.1002/cjoc.202000725 
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We reported an orange/near-infrared-emissive f luorescent probe (TIPB) for dual-imaging of mitochondrial viscosity and H20 2 in inflammation and 
cancer models. 

Comprehensive Reports 

Facile Construction of Carbon Dots Layer and Oxygen Vacancies Simultaneously ont o TiO, to Enhance Photoreduction Activity 

Jingyu Zhao, Yaru Li, and Ping Na* 

Chin. J. Chem. 2021, 39, 1310-1318. DOl: 10.1002/ cjoc.202000705 
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yn~hti~l ~1 1\ntlmlcroblal Act ivity, and Molecular Docking of Benzoic Hydrazide or Amide Derivat ives Containing a 1,2,3-Triazole Group as Potential 
l•ll lnhlhltor 

Ylln l1li ll{1 l.liiH Zhong, Song Yang, Zhong Li, and Pei-Yi Wang* 
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Good antifungal activity and potential SOH inhibitors 
Our previous work 

Incorporation of bloactlve 1,2,3-triazole ring 
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Benzoic hydrazide or am ide derivat ives containing a 
1,2,3-t riazole group were synt hesized and t heir in vi tro and In 
vivo ant ifungal and ant ibacterial act ivit ies were screened. 
Ant ifungal bioassay showed t hat compound 51 ~as effect ive 
for t he cont rol of rice sheath blight and wheat scab with t he · 
effects of 75% and 95%, respectively. Further studies sug
gested t hat target compounds were potent ial succinate dehy
drogenase inhibitors (SDHis). Interest ingly, compounds Sr and 
Ss displayed superior cont rol effects against rice bacterial 
blight (up to 51%) t han commercial agents Bismerthiazol and 
Thiodiazoie copper . 

lhi~l:!r lo !lns J-M from Uncaria rhynchophylla and Their Anti-depression Mechanism in Unpredictable Chronic M ild St ress-Induced M ice via Acti
Vt!lhlll !l· HT l A Receptor 

liiill .. Long Yu, Rong Bai, Jun-Jun Zhou, Hui-lian Huang, Wen-Yu Zhao, Xiao-Kui Huo, Ya-Hui Yang, Zhi-Lin Luan, Bao-Jing Zhang, Cheng-Peng Sun,* and 
Xlri!i"Chl Ma* 
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Activat ion of 
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The invest igat ion of U. rhynchophyl/a led 
to t he isolat ion of four new compounds 
uncarialins J- M (1- 4) and seven known 
analogues (5-11). Compounds 1, 2, 7, 
and 9-11 displayed signif icant agonist ic 
effects towards 5-HT lA receptor w it h EC50 

values of 1.18- 7.86 1-1moi/L. Hirsuteine 
(7) displayed a signif icant ant idepression 
effect in UCMS-induced depression mice 
via regulat ing 5-HT lA receptor interacted 
w it h Asp116 and Asn386. 

lii'IWt rot ed Lewis Pair Catalysis: It Takes Two to M ake a Thing Go Right 

Xll lyuo Tan and Huadong Wang* 

'/1/11. J. Chem. 2021, 39, 1344- 1352. DOl: 10.1002/ cjoc.202000570 
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Unquenched Lewis acids and bases, designated "frust rated Lewis pairs", provide 
new possibilit ies for a variet y of catalytic t ransformat ions and open an enor
mous space for fine t uning t he elect ronic and steric properties of catalyst s. 
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Recent Advances 

Solution and Solid-Phase Growth of Bulk Halide Perovskite Single Crystals 

,Chao Zhang, Xiaolin Liu, • Jing Chen, and Jia Lin* 

Chin. J. Chern. 2021, 39, 1353-1363. DOl: 10.1002/cjoc.202000593 

In t his review, the characteristics of the exist ing mainstream methods for growing bulk halide perov
skite single crystals and t heir applications as photodetectors and gas sensors were discussed, which is 
insightful for future synt hesis and applications of perovskite single crystals. 

Recent Advance in Carbon Dots: From Properties to Applications 

Hao Wu, Huimin Xu, Yuxin Shi, Ting Yuan, Ting Meng, Yang Zhang,* Wenjing Xie, • Xiaohong Li, Yunchao Li, and Louzhen Fan* 

Chin. J. Chern. 2021, 39, 1364- 1388. DOl: 10.1002/cjoc.202000609 
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We update the latest researches on preparation, optoelectronic and chemical properties of COs 
as well as their biomedical and optoelect ron ic applications. We hope t hat this review will give 
further impulses to target-oriented research on COs for biomedical and optoelect ronic applica
tions . 

Recent Advances in pt-Based Ultrathin Nanow ires: Synthesis and Elect rocatalytic Applications 

Yu Wang, Yuliang Yuan, and Hongwen Huang* 

Chin. J. Chern. 2021, 39, 1389- 1396. DOl: 10.1002/cjoc.202000714 

oriented artachm&nt 

Pt HWs catalyzed ORR, HER, AIOR, and EOR 

In t his minireview, the general synthetic methods and fundamental insights into the 
growing mechanism of Pt-based ult rathin nanowires as well as t he recent advances for 
electrocatalytic applications are summarized. 

1 048 www.cjc.wiley-vch.de © 2021 SIOC, CAS, Shanghai, & WILEY-VCH GmbH Chin. J. Chern. 2021,39, 1037- 1049 
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1!111 IIIII III IVtllli:OO of t ransition-metal-catalyzed carbon-carbon activat ion reactions and their synthetic applicat ions were reviewed. In these react ions, 
l liil tl lllil il lll illl101'1111nlng step is eit her at the carbon-carbon bond cleavage stage or it s downstream react ions. 
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