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Cover Picture：Transition Metal-Free C—H Thiocy-

anation and Selenocyanation Based on Thermo-

chemical．Photocatalytic and EIeclrOchemiCal Pro-

cess

The recent research advances on transition metal．free

C—H thiocyanation reaction iS reviewed by Xu，Wan

and Liu on page 2425．The review presents the

state．of-the—an in sustainable synthesis of organo thio-

cyanates and related cyclic scaffolds without using tran．

sition metal reagent．The reactions with thermo一．photo-

and electrochemical promotion are covered．

———●—————————————————●———————●—————————————————————————●—————————————————————————●———————————————————————————————————————————————————————————————————————————一一Inside Cover：02．Enabled C—H Imination of Five·

Membered Cyclic Enamines

An 02．enabled C—H imination of five．membered cyclic
enamines is reported by Fan on page 2492．Metal—free

catalytic three．．component reactions of tetronic acid．．or

1,3．cyclopentanedione—derived enaminones with aryl—

glyoxals and arylamines worked well under microwave

irradiation．fumishing a series of a-enamino一6c—aroyl

imines with good yields and complete stereoselectivity．

In this reaction process．air serves as the green oxidant

with water as the sole byproduct．

Inside Back Cover：Application of Dimethyl Sulfox-

ide as Methylating Reagent in Organic Synthesis

The introduction of methyl groups into drug molecules

can change their pharmscokinetic and pharmacological

properties．This“magic methyl effect”makes methyla—

tion a very important reaction in the field of organic

synthesis and pharmaceutical chemistry．By focusing on

the cross—coupling reaction and free radical reaction，the

application of dimethyl sulfoxide(DMSO)／DMSO—d6 as

methylation／trideuterium methylating reagent in organic

synthesis iS systematically described，and the relevant

reaction mechanism，development trend and challenges

in the synthesis process are discussed by Tian，Zhang，

1)-H+ Os、。。or。，。，Os、。。，———，O-cw CDs、ch
or D，c—s、cDj———卜 c⋯

Gao，and Chang on page 2391．———_—————————————————————————_—————————————————————————_-—————————_-————●-_——————_—-——————，——————————————一一一Chin，Org Chem．2023．43．I～x @2023ShanghailnstituteofOrganicChemistry，ChineseAcademyofSciences http：／／sioc-joumal．cn／ I
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Recent Progress in the C—S Bond For-

mation Reactions Mediated by Visible

Light
EDA Complexs

_ - n一 U■
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r—

R“、R’
R-S-R,j

’0，、 。、＼，oJ■■I、'■_
1——7 -1·， R八s7R R7～、R-

ihioethers．sulfoxides，

sulfones，thioesters，et(

R—SH R—SO，R1，R-SCF3．etc

According to the classilication of the reaction mechanisms．the methods of C—S bond

Wu。,。Min．；．心’‘Yuan：J．ialong；Fu,Qia+n吕con，struc咖tionn。ferabase燃d o。nmmphariot：o。-d’aredonxd c．ata。lydsvis,ele。c。tron⋯do。n。odVar-acmcep州tor colfuImplueredxesirean。d．Wang，Rui木：Lou，Dawei木；Liang，Fushun十 energY t‘anster a。e summa‘1zea，anQ the aaVantage5
ana Q1sauVan‘ages ana 1u¨11c u¨c。‘

Chiij J。o％Chcmj 2023。43(7),226q tions ofthis important filed ale also discussed·

Research Progress in Synthesis of Spiro—

cyclic Compounds Driven by Photo／Elec—

trochemistry

Chen，Ning；Zhang，Chengdong；Li，Peng

This article is mainly clas—

sifted by the construction ot

snail[4．5】skeleton，snail

[5．5】skeleton，snail[2．3]
skeleton，and spiro—indoles

skeleton． Moreover,the

construction of spirocyclic

compounds is reviewed

from two aspects：photoca-

talysis and electrocatalytic

synthesis．

。iu默Lixu’Yinjie．*；Tian，lei Zh，ang*Chin Chem 2023 43(7)2293 I，0，x ， ， -

II http：／／sioc-journal．cn／ CO 2023 Shanghailnstituteol’OrganicChemistry，ChineseAcademy ol’Sciences Chi，，·，0，．g Che，，，2023，铖卜x
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Progresses on Fluorocarbon—Containing

Substrates Involved Carbonylation Reac-

tions

An，Da—Lie；Bao．Zhi—Peng；Wu．Xiao．Fen94

Chin．，Org．Chem．2023，43(7)，2304

X F+co+NuH—j!生’。“拶OF
The progresses on fluorocarbon-containing substrates carbonylation reactions based on

transition metal palladium，nickel and copper catalysis have been summarized and dis—

cussed．

Research Progress of Electron Transport

Properties in Ferrocene-Containing Sin—

gle—Molecule Junctions

Zuo，Xin；Xu，Shinuo；Chen，Zhongyang；

Yah，Jianfeng+；Yuan，Yaofeng+

Chin．，Org．Chem．2023，43(7)，23 1 3

Research Progress on Construction of

Heterocyclic Skeletons Based on a-Hy-

dride Transfer Strategy

Chen，Yuzhuo；Sun，Hongmei；Wang，Liang；

Hu，Fangzhi4；Li，Shuaishuai+

Chin．，Org．Chem．2023，43(7)，2323

Recent Progress in the Main Group Com-

plexes with the 2,6-Pyridinediimine

Yang，Xingxing；Fan，Yonghao；Cui，Jing—

jing木

Chin．，Org．Chem．2023，43(7)，2338

a雹酬Linkerl、．．．．．．．．．．．．二

一}———_(醅Based Oil the structural properties of the molecules，metallocene molecular wires are

classified into two types：7【一conjugated and non兀一conjugated．The work on the electron

transport properties of ferrocene—containing single—molecule junctions in the last decade
is summarized in terms of the conformational relationships of the molecules，in the hope
of providing a reference for future research on ferrocene molecular wires．
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The[m+n]cyclization reactions based on hydride transfer strategy are selected as the
research object．Starting from the framework of aza—and oxa—heterocycles constructed

by this kind of reaction，this review iS classified according to the size of the generated

aza—and oxa—heterocycles．The recent progress of[m+n]cyclization based Oil hydride
transfer strategy since 20 1 8 iS summarized．and the development of this field is also

prospected．

As a tridentate ligand with redox activity,2,6一pyridinediimine(PDI)can coordinate with

main group(MG)elements．Due to the inexpensive，readily available，and relatively
low—toxic of main group elements．the development of PDI．MG complexes has grown

rapidly in recent years．The PDI—MG complexes are summarized according to the group

number of the MG At the same time．the synthetic methodology together with the reac．

tivities of these reported PDI—MG complexes iS summarized and the oxidation states of

their ligands are emphatically analyzed．

Chin I，．Org Chem 2023．43，I～x @2023 Shanghai Institute ofOrganic Chemistry，Chinese Academy ofSciences http：／／sioc-joumal，cn／ II I
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CONTENT

Research Progress of Amino Acids as

Transient Directing Groups in C—H Bond

ActLivation Re actions

Atmino acid

TDG

；===============：======± ～C0嵩cat MOH

H
。u，、

Dd3n‰Sifal：Li，Haol,ong；Qhl，YLIan；Fan， Using
amino acid as transk nt directing groups(TDGs)for C--H activation has

shi高ing}：Liu。shouxin} achieved significant success，which exhibits excellent capabilities c f controlling site

∞f，7．，o,g．Chem,．2023，私(7)，235 1 8。I。otlVllY and 8t。。。o一8。l。。t⋯ty m reactions．

Research Progress cf Polychloroalkyla-

tion Based on C—H Bond Cleavage Tt ansifil)n Metal Catalysis

Huang,Fen；Luo，Weiwei；Zhou，Jun4

Ch／n．，Org．CheF／／．2023，43(7)，2368

CuBr2 Fe(acac)3

FeCl2 etc．Mn(OAc)3

Reaction system

R—CHCh

R—CCI，

POlychloromefhy卜．containing

structures

The use of dichloromethane and trichloromethane as precursors c f polychloroalkyl is

summarized，．starting fl om different reaction systems('transition metal catalyzed，visible

light mediated．，metal-free involv ed)，the relevant work of polychloroalkylation reactions

based on C—H bond breaking strategy in the last decade is reviewed．，and the reaction

design，mechanism research，and research prospects are reviewed．

Application of Dimethyl Sulfoxide as Me-

thylating Reagent in Organic Synthesis

Tian，Yu；Zhang．，Juan；Gao,，We nchao；

Chang,Honghong+'

Chm．，Org．Chem．2023，43(7)，239 1
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H3c／s＼cH3
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RL掣，lL、、『尹L、,CHRs4

radical-mediated reaction cross-．coupling reaction

By focusing on the cross．·coupling reaction and free radical reaction．，the application of

dimethyl sulfoxide fDMSO)／DMSO．-d6 as methylation／trideuterium methylating reagent

in organic synthesis is systematically described，and the relevant reaction mechanism，

developmem trend and challenges in the synthesis process are discussed．

IV http：／／sioc-joumal．cn／ @2023 Shar,ghai Institute of蛳ic Chemistry,Chinese Academy ofSciences Ch／n J Org．Chem．2023，43，卜～x
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Advances on the a。and肚eactions of
Deconjugated butenoIides

Deconjugated Butenolides
。

Zhou，Lin+；Yang，Hong；Yang，Chuan；

Zhao，Zhigang；Li，Qinghan

Chin．，Org．Chem．2023，43(7)，2407

0 O

1
H—Nu

E

卜regiOselecllVe

肛regioselective

H

№＼、
～‘E、L

cascad呈，一,-E＼{

一+F

cascade
L＼口

q＼E——1、、Nu／E 、Nu／

TheⅡ一and fl_reactions of deconjugated butenolides are reviewed．in which the

characteristics of various reaction systems and the mechanisms of some reactions are

discussed．At the same time，the future development is prospected in this field．

Transition Metal-Free C—H Thiocyana-
tion and SeIenOcyanation Based on

Thermochemical，Photocatalytic and Ele-

ctrochemicaI Process

Xu，Zhongrong；Wan，Jieping+；

yun+

Chin．，Org．Chem．2023，43(7)，2425

H

H

H

Sustainability＆molecular diversity

。Vinyl一

'
，

sp3--YCh

The recent progress in the transition metal—flee thiocyanation，selenocyanation and re—

lated cascade reactions involving such functionalization process is reviewed．According

to the status，the reactions performed with thermochemical，photocatalytic and electro—

chemical operations are covered．

ARTICLES

Bipyridine Ligand--Promoted cis·-Selective

Hydroboration of Alkynes with ChrOmjum

Catalysis
R

Wang，Sha；Chen，Changpeng；Zeng，Xiao—

ming+

Chin．，Org．Chem．2023，43(7)，2447

R +

O

O

2

／dtbpy(1 0 m01％)

Mg(0 2 equiv)，THF，30。C

t-Bu

dtbpy

3 h

二_—+ H

f—Bu

。彪
B—O

R R

3

The chromium—catalyzed hydroboration of alkynes under mild conditions was reported．

Low·cost chromium(Ill、chloride combined with 4,4'-di-leJ‘，．butyl 2,2'-bipyridine as the

ligand and magnesium as the reductant shows high reactivity．

Aggregation-Induced Emission and Cell

Imaging of TriphenyI|midazOIe Derivati-

ves

Ph Ph steric effect on

、一弩伯扎∞衙m“”
N◇N、R
LI)

estriction of TlCT

Two butylidene—bridged bisimidazole derivatives and two butyl—substituted monoimid—

Zhao。 Yang： Chen，Panpan；Han，Lizhi木；
azole derivatives were easily synthesized．All of them showed excellent aggrega—

Wan2，Enju。*
‘tion—induced emission(ALE)properties based on the restriction of twisted intramolecular

Chi门．，Org．ChP卅．2023．43(7)．2454 charge transfer(TICT)mechanism．
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Synthesis and Herbicidal Activity of Novel

Pyrimido[5，4-el[1，2，4]triazolo[1．5-c]pyri-
midine Derivatives

Lin，Hal；Nie，Huixiang；Zhao，Anlin；Wang，

Tao+：Luo，Jin+

Chin．，Org．Chem．2023，43(7)，2462

Rj＼s

CN

NH2

two steps

l

；移÷

R1＼s H2

O

ZrCl4

42 examples

with high herbicidal activity

42 pyrimido[5，4一el【1，2，4]triazolo[1，5-c]pyrimidine compounds were designed and syn．
thesied using 2-(alkylthio)一5一carbonitrile-6一(methylthio)pyrimidine．4．aminos as starting
materials．The preliminary herbicidal test indicated that many newly synthesized tom-

pounds exhibited excellent herbicidal activities against the monocotyledons(Tritk·ltm

aestivum L．，Echinochloa crusgalli，and Sorghum bicolor)and dicotyledons fRaphant心

sativus，Brassica campestris，and Cucumis sativus)at the concentration of 1 00 mg／L．

——————————————————————————————————————————————————————————一一一●
Design and Synthesis of Thermal De．

1ayed Fluorescence(TADF)Photocata．
1yst and Its Photocatalytic Dehalogena—
tion Performance

A system for the dehalogenation of aryl halohydrocarbons was established，which usin证

thermal delayed fluorescence(TADF)materiaJ as photocatalyst and disulfide as hydro．

Liu，Yaxin；Zhang，Yu；Luo，Shuping+ gen transfer catalyst．Different organic halides(including C～Br and C—Cl bondsl can

Chin．j．o疆．Chem．2023，43(7)，2476 be dehalogenated with moderate to excellent yields．

—————————————————————————————————————————————————————————一Near-Infrared Visua|Ization Fluoroboron

Dipyrrole(BODIPY)Fluorescent Probe

with Large Stokes Shift for Detecting
3

Na2S204in vivo o ，

[to
N

F

Np

西
RO

+Large stokes shift +Visualization +-High sensitivity and seleetivi“

1WO near-in打ared fluorescent probes AZO—BDPI and AZO—BDP2 were rationallv de—

signed and synthesized with large Stokes shift of 2 1 7 and 224 nm，respectively．As two

Zhao，Xiaolong+；Guo，Liangwu；Li，Yuqing；
visualized probes for Na2S204，Azo—BDP 1 and Azo—BDP2 exhibited high sensitivitv and

Ran，Qiyuan；Wu，Huihui；Zhang，Zhen；Su， selectivity．The reaction—based recognition mechanism was confirmed by mass spectral

Yingpeng；Zhou，Pengxin；Yan，Na analysis，in addition，fluorescence imaging studies in zebrafish embryos and in zebrafish

Chin．，Org．Chem．2023，43(7)，2484 proved that the probe Azo—BDPI is suitable for the detection ofNa2S204 in v，vo．

—————————————————————————————————————————————————————————一
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02．Enabled C—H Imination of Five．

Membered Cyclic Enamines

O

警
√NH

CH3CN 120。C

MW 30 min

aIr

X=O，CH2

A A

产N
、—√

◇一NH
√ 、

Arl

An 02-enabled C—H imination of five—membered cyclic enamines iS reported．Metal—
free catalytic three—component reactions of tetronic acid．or I，3．cvcloDentanedione．

derived enaminones with arylglyoxals and arylamines worked well under microwave

irradiation．furnishing a series of a-enamino。n。aroyl imines with good yields and com—

Fan．Wei+plete stereoselectivity．In this reaction process，air serves as the green oxidant with water

Chin．，Org．Chem．2023．43(7)．2492 as the sole byproduct．

ThiOeslerification of Esters with Primary

Aliphatic Thiols at Room Temperature

Shi，Yijun+；Sun，Xinyue；Cao，Han；Bie，

Fusheng；Ma，Jie；Liu，Zhe；Cong，Xing—

shun4

Chin．，Org．Chem．2023，43(7)，2499

Ar

I transition．．metal．．free

K3P04( )
—————————————————————————·-—--·—●
THF．

I mild conditions

l good functional group tolerance

●broad substrate scope

O

秽s尔
l
upto 98％yields

I>25 examples

The thioesterification of esters with primary aliphatic thiols at room temperature was

reported．This method was successfully applied to the synthesis of probenecid thioester

and sequential bond activation．

Design and Synthesis of N-Tetrazole and

N-Oxadiazole Heterocyclic Derivatives of

Sinomenine

Wu，Xuedan；Xu，Ruixiang；Fang，Xiaolong；

Zhang，Kehua；Jin，Jie+

Chin．，Org．Chem．2023，43(7)，2506

H3CO

Ho辄
。“
＼二一

H，CO

5a一5r

N
{
O

H3

18 examples up to 80％一89％yield

6a一6p
R

16 examples up to 80％一93％yield

The sinomenine was modified with tetrazole and 1,3，4-oxadiazole heterocyclic struc-

tures via 1，3-dipolar cycloaddition reaction and Huisigen rearrangement reaction．34

new compounds were synthesized，which expanded the library of sinomenine deriva—

tives and provided experimental basis for potential drugs activity study．

Rh—Catalyzed C～H Functionalization

Reaction between 3．．Diazoindolin．．2．．

imines and Pyrazolones for the Con·

struction of 3-Pyrazolyl ndoles

Xu，Xiaoping；Zhang，Yifei；Mo，Xiaoyu；

Jiang，Jun+

Chin．，Org．Chem 2023，43(7)，25 1 9

N

——r—R
N2

27 examples

uOto 98％yield

、乡7～N
、．

R}

3-pyrazolyl indoles

A highly efficient C—H functionalization reaction of a-imino carbenes and nonaromatic

pyrazolones in the presence of Rh2(OAc)4 has been demonstrated．This methodology

provides a rapid and straightforward approach toward a variety of structurally diverse

3-pyrazolyl indoles by C—C bond formation in moderate to excellent yields with good
functional group tolerance．

Chin．，Org Chem 2023．43．I～X ◎2023 Shanghai Institute ofOrganic Chemistry，Chinese Academy ofSciences hIIp：／／sioc-joumal．cn／
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Synthesis of Quinoline Derivatives by

Friedl苕nder Reaction Catalyzed by Ru-

thenium Complexes of Substituted 8-

Hydroxyquinoline

R
／VoH
弋人NH2

+

O

CH30Na／loluene
60。C

R

Catalytic synthesis of quinoline by quinoline i{Mild reaction conditions

Readily available ligand 8-hydroxyquinoline Wide range of substrates

Simple preparation method of complex j Possible mechanism

Catalyst structure—property relationship j Cheap reagent

A method for synthesizing quinoline catalyze by ruthenium complexes Ot quinoline was

reported．The effects of different substituents of 8-hydroxyquinoline ruthenium com‘

plexes on the reaction yield were comparatively studied．The relationship between

Zhu，Yue：Chen，Lu；Zhao，Jing；Sun，Qing．1igand
structure and catalytic performance was discussed by combining IR，UV and

rong：Yang，Weiqing；Fu，Haiyan：Ma，density
functional theory(DFT)theoretical calculations·A possible mechanism was

Me。ng’lin*。’

1。’

。’proposed．Using(1e)3Ru as catalyst．32 quinoline derivatives were synthesized in

Chinj Jj o哩j Chemj 2023．43(7)．2528 69％～94％yields．

Synthesis of Diethyl 2,5··Diaminothio‘-

phene-3，4一dicarboxylate Derivatives and

Antitumor Activity Study

Zhang， Weishu； Nie，Lifei； Bozorov，

Khurshed；Aisa，Haji Akber；Zhao，Jiangyu+

Chin．，Org．Chem．2023，43(7)，2543

Increase compound stability

decrease nucleophilicity of

the amino group

Amidation may enhance

antiproliferative activity

Bioisostere

N02

StructuraI modification

Based on the sulfur heterocyclic compound thiophene，a series of diethyl 2,5一diamino-

thiophene一3，4一dicarboxylate compounds were designed and synthesized．The com-

pounds were evaluated for their antiproliferation activities against four human cancer

cell lines by methyl thiazolyl tetrazolium(MTT)in vitro，some compounds exhibited

good anticancer activity

A Convenient Approach to Benzosultam—

Linked Pyrazole Compounds

Lei，Rongchao；Lan，Wenjie；Li，Mengzhu；

Fu，Bin+

Chin．，Org．Chem．2023，43(7)，2553

0＼沪

R，钱rN+
00202H5

2

Et3N，Ac20

THF

R

3

22 examples

76％一98％yields

A base·mediated rapid synthesis of benzosultam—·linked pyrazole derivatives was devel—

oped for the first time．The reaction of N-sulfonyl ketimine with pyrazolin一5一one pro—

ceeded smoothly to provide the desired products in high yields．
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In vivo Studies on the Biosynthetic Path—

way of AureonucIemycin and Identifica—

tion of Key Metabolites

Wang，Fei；Jin，Wenbing；Hou，Xianfeng；

Tang，Gongli+；Pan，Haixue4

Chin．，Org．Chem．2023，43(7)，256 1
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In-frame deletion of key genes that play a role in aureonuclemycin biosynthesis yielded

several compounds，two of which were isolated and identified．Accordingly，a possible

biosynthetic pathway of aureonuclemycin is proposed．

Two New Labdane Diterpenoids from the

Leaves of Callicarpa nudiflora

Yu，Zhangxin；Meng，Yuqin；Xue，Menglin；

Li，Xiaobao；Chen，Guangying+；Han，

Changri4

Chin．，Org．Chem．2023，43(7)，2567

Two undescribed labdane diterpenoids were isolated from the leaves of Callicarpa nudi—

flora，and some ofthem showed anti—inflammatory activity．

Visible--Light··Induced Aerobic Oxidation

of Alcohols over Surface Oxygen Vacan—

cies．Enriched Nb205

Gao，Yanhua；Zhang，Yinpan；Zhang，Yan+；

Song，Tao+；Yang，Yong+

Chinj J．Org．Chem．2023，43(7)，2572

o

The surface oxygen vacancies-·enriched Nb205 semiconductor photocatalyst was devel·-

oped for highly efficient oxidation of alcohols to aldehydes under visible·-light illumina—-

tion and mild conditions．

HIGHLIGHTS

Electroreductive Dicarboxylation of Un—

activated Skipped Dienes with 002 to

Synthesize Cyclic Dicarboxylic Acid

Huang，Jian；Zhang，Wenzhen+

Chin．，Org．Chem．2023，43(7)，2580

小x艘
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(101 kPa)

R
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"、'COOH

／COOH

mild conditions high selectivity broad scope valuable diacid products
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Enantioselective Nucleophilic Trifluoro-

methoxylation of Racemic Propargyl

Sulfonates

Ni，Chuanfa；Hu，Jinb04

Chin．，Org．Chem．2023，43(7)，2582
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raCemIC

TMS

CuTc(15 m01％)

chiral PyBox(22 5 m01％)

TFMS(1 2 equiv)，CsF(2 0 equiv)

H20(1 0 equiv)，TBAOAc(0．2 equiv)

CH3CN，一40 oC，48 h
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A NNC-Pincer Manganese Catalyst for

Highly Efficient Hydrogenation of Polar

Unsaturated Compounds

Zong，Yan；Chen，Gen—Qiang。

Chin．，Org．Chem．2023，43(7)，2584
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Functionalization of Unactivated C(sp3)一
H Bond via Paired Oxidative and Reduc．

tive Catalysis

Chang，Rui；Ye，Juntao+

Chin．1，．Org．Chem．2023，43(7)，2586
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Visible··Light·-Driven Semi·-Heterogene·-

OUS g—C3N4／Nal Catalyzed Construction

ofC—C Bonds

Dai，Linlong；Zhong，Guofu+

Chin．，Org．Chem．2023，43(7)，2589
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