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COVer Piclure： PerOxide-Induced RadicaI ReIay

CarbOcycIizafion fOwards POIycycIic Benzimidaz．

oIe【2，1一a】isoquino|ines

Structurally diVerse po】ycyclic benzjmidazoje[2，】一口]

lsoquln01ines are imponanC synthetic intermediates and

key structural motifs in biologically active molecules．A

general radical relay carbocyclization reaction with

2一arylbenzoimidazoles and peroxides is reponed bv

Wang，Li，Sun and Zhang on page 9 I 3．This method pro．

vides an efhcient route to a series of structurallv diverse

benzimidazole[2，】一口]jsoqujnoljnes under mild condj．

tions in a straightfbn^，ard manne r．

REVIEWS

Recenf Advancemenf in BenzOfu Jvene

Synlhesis
According to the types of the

initiation of the reaction．

Chese methods can roughlv be

classmed into nve catego一

“es：thermal or Dhotochemi—

cal cvclization of envne—a11e—

nes or enediynes，transition

metal一catalVzed sequelllial

cvclization reaction．electro—

philic or nucIeophiIic attack

initiated cvclization． radical

jnjtiated cvc】izatjon and acjd

Shi，Chuanxing；Feng，Chenguo；Chen，Ya— promoted cyclization． This

li8；Zhang，Shushen94ILin，Guoqiang
reView descmes the important synthetic methods ofbenzofulVenes according to their

(功伽．，D，苫．C抛m．2020，4(：)(4)，8 1 7 reactlon types·

Djrecl C—H Aryjafjon—DeriVed TT-Conju—

gafed FunctiOnaI Male riaIs for DeVice Ap-

Dlicalions

Liu，Hui；Zhang，Xjaof'eng；Cheng，Jingzhao：

Ye，Dongnai；Chen，Long；Wen，Herui；Liu，

Shiyong+

(确j，?，O，翟．(确Pm．2020，4D(4)，83 1

The recent deVelopments in direct C——H arylation fbr the synthesis of organic conju—
gated fhnctional materials used in device applications have been reviewed．The advanta—

ges，chaIIenges and the fUture developments have also been discussed and commented．
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Organic synthon

nitroolefins catalyzed by bifunctional catalysts Via hydrogen_bond‘actiVation is sum一
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Recenl AdVances in HydrObOrafion of

AIkenes CalaIyzed by Fe，CO and Ni

Sun，Yue；Guan，Rui；Liu，Zhaohong+；Wang，

Yeming+

C协?”．，0，苫．C话P卅．2020，卯(4)，899

R念

H

R～B
Linear

Compared with precious metal catalysts，

iron．cobalt and nickel catalvsts were not

only low cost，but also they displayed

unique reactivitV and selectivitV．The im—

Dortant advances in hvdroboration of a1一

kenes catalvzed bv iron，cobalt and nickel

have been summarized since l 994．inclu—

ding catalytic actiVity，selectiVity and substrace scope of difrerent catal”ic systems

ARTICLES

PerOxide—Induced RadicaI ReIay Carbo—

cycIizaliOn tOwards POIycycIic Benzim．d_

azoIe[2，1-钏soquino¨nes

Wang，Xin；Li’Guofeng；Sun，Kai4；Zhang

Bing木

∞i门．，D曙．∞删2020，4D(4)，913

Sfudy on lhe HydrocyanatiOn ReacliOn of

Tr．f|uOrOmethylaled Acy|hyd阳zOnes

Xu，Weigang；Huang，Danfeng；Wang，Kehu；

Zhao，Fangxia；Zhao，Zhuanxia；Hu，Yong—

qing；Su，Yingpeng；Hu，YuIai+

@j门．，D罾鳓P朋．2020，40(4)，922

Simple OperatiOn

叫多R矿弋
O LR’

28 examDles

A general carbon—centered radical cascade carbocyclization reaction is realized，which

proVides an efficient route to a series of stmcturally diVerse benzimidazole[2，1一日]iso—

quin01ines in a straightfonVard manner．

O

F3c＼夕N、N儿R1+
H

叩Y≈、N员R，
H

The 1，2．addition reaction of trinuoromethylated acylhydrazones with trimethylsilyl

cyanide catalyzed by Lewis acid was inVestigated，and a se ries of cyanohydrazide

compounds containing trifluoromethyl group were af酋)rded in high yields．

Synlhesis of a，a，y，PTetra仙oro—p—hy-

drOxy KelOnes and a-FIuOrOacetophen-

Ones Via 1，3一DiaryI一1，3一dikelOnes

Bao，Kun；W吐Jun；Sheng，Ron94

@i门．，D曙．C抛Ⅲ．2020，40(4)，930

POlyaspartamide FIuOrescent PrObe

C0ntaining RhOdamine B and SuIfadIa—

zine Groups fOr MOIecuIar Imaging and

Diagnosis

O O (

A，八人，

0 HOA，扒，

A mild and excellent method to synthesize“，6[，y，y-tetranuoro-声一hydroxy ketones and

d—fluoroacetophenones ftom 1，3一diaryI一1，3一diketones has been deVeloped．

Zhang，Miao：Liu，Fan术：Ke，Xmm；Chen，
The wate卜s01uble polyaspanamide nuorescent probe was synthesized by the incorpora。

si：磊n，Guoping+：zhang，Qijo；Liang， tion of rhodamine B and sulfadiazine as a cumo卜targeting group to polysuccinimide·It

shucai：wang，‰云ng：Jian妄can possessed the low cytotoxicities to HepG2 and HeLa cells，high specific uptake and

(功加．了。，≯(确P卅．品20，荔(4)，93 8 good red nu。rescent imaging in HeLa tumor cells·
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SupramOlecuIar COpOJymers DriVen by

QuadrupIe Hydrogen Bonding and HOst—

Guesl nferaclions

Xiao，Tangxin4；Zhou，Ling；Wei'Xiaoyan；

Li，Zhengyi；Sun，Xiaoqian94

昀i门．，D曙．∞P卅．2020，4D(4)，944

Supramolecular copolymers constmcted from two dif艳rent monomers by onhogonal

self-assembly haVe been deVeloped．

Synthesis Of CarbazOlequinOnes by Pd—

Catalyzed DOubIe Arylalion PrOcess

“Xue；Song，Zirui；Chen，Xin；Cai，Yichao

Liu，Y萄ie；Chen，Chunxia半；Peng，Jinsong术

C协j肝．，D，苫．C协P疗?2020，4D(4)，950

O

O

NH2

+

X=Y=Br

X=l Y=Br

PdCl2，XphOs

K2C03，DMF，160。C
·-----------------------------------------------+

O

0

18 examDIes

uplO 81％yieId

A palladium-catalyzed protocol for the tandem synthesis of carbazoquinones from

2一aminonaphthalene—l，4-dione and D-dihaloarenes is described．This reaction sequence

comprises intermolecularⅣ一arylation followed by an intram01ecular Heck reaction to

give annulation products in moderate to good yields．

Synthesis and BioacfiVe EValuatjon of

PyrIdazino【6，1-6】quinazo|inones De r|Va—

fives

Wang，Shuqin；Huan吕Wanyun+；Zhang，

Xiaorong；Zhang，Xiaoting；Pan，Chengxue+

C自f，2．，0，苫C协PⅢ．2020，4p(4)，959

0

Me一4 steDs

OH
4a一4n

R2

NoVel A。containing heterocyclic scaffbld pyridazino[6，1—6]quinaz01inone was designed

and 1 4 derivatives were synthesized．Thejr j门1，j，，‘D cytotoxic actiVities against a panel of

human tumor cell 1ines(SK一0V一3，CNE一2，MGC一803，NCI—H460)and nomlal liver cell

L02 were eValuated Via methyl thiaz01yl tetraz01ium(MTT)assay．

Efricient Synthesis of 1，4一Dihydropyridi—

nes and PoIyhydroquino|ines CalaIyzed

by NOVel Schi仟Base ZircOnium Lewis

Acid

Wang，Jing；Jin，Zhaohui；Ma，Rong：Hao，

Yinjian；wang，YUun：Li，Ningb04；xu，xin—
hua

(％m．，0，苫．C向PⅢ2020，彳()(4)，969

O O
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R2=OEl OMe．Me
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o+八从未
+

／7 O O、、

呼了r呼、1
17 e×amDles

YieId 83％一96％

／——、＼
／cat 1(5 o m。I％)＼

NeaI 80 oC

1—2 h

O O

7 examDIes

Yield 90％～97％

A novel air-stable∥一naphthol fonnaldehyde Schiff base zirconium pernuorooctanesul-

fonate was successfully synthesized．It could effectively catalyze the Hantzsch reaction

to obtain 1，4一dihydropy ridine and 4一aryl polyhydroquinoline compounds at 80。C un—

der solVent—f}ee conditions in good to excellent yields．
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Design，Synthesis and A州cancer Acl⋯y
Sludjes of NOVeI TrImethoxyphenyl—qui—

n0Ilne Derivatives

Wu，Bowen；Cui，Xinxin；Zhu，Ting；Wang，

shen曲ui；Lu，chaofan；wang，Jinjie；Dang，

Hexiang；Zhang，Saiyan94；Ding，L1lna4；

Jin，Chengyun木

C向m．，0，苫．C^PⅢ．2020，40(4)，978

C

Compound 12j

—
J

A se ries of novel t rimethoxyphenyl—quinoline hybrids were designed，synthesized and

evaluated for antipr01if'eratjve actiVity against three difkrent cancer cell 1ines(EC-109，

PC一3，and MGC一803)．Among them，compound 12j showed the best growth inhibitory

accivity against EC一1 09，PC一3 and MGC-803 cells wich the IC50 Values of(1 8．09±

1．09)，(9．23±0．81)and(12．42±0．32)“mol／L，respectiVely．

Preparafion and App¨cation in fhe Syn-

thesis of 4H_Chromeno【2，3一b】pyridine-3-

carbon．ir¨esofT哟er’sBase Demal～es

R，铽+z+签酽

Chen，Wen；Yuan，Rui；Fan昌Yue；Dong，

Hongrui；Yasen， Bumaryam； Su， Liujuan；

Ren， Xuanxuan； Zhou， Hang；Wan， Yu；

Zhang，Peng。；Zhou，Shengliang+；Wu，Hui4

∞胁．，D曙，国鲫．2020，4D(4)，988

R

R2

CN

NH2

A series of Schiff base catalysts derived from Tr69er’s base—NH2 were synIhesjzed and

used to promote the multi—component reactions of substituted salicylaldehydes，malono—

nitrile and substituted 2．mercaptoimidazole to affbrd 5一(1爿二imidazoI一2-ylthio)一2，4一dia—

mino一5，^chromeno『2，3—6]pyridine．3．carbonitrile derivatives(8)efHcientIy．The reac—

tion mechanism was discussed based on the 1H NMR analysis preliminarily．Mosl of

products showed high inhibitory on the human breast adenocarcinoma cell(MCF一7)and

adenocarcinomic human alve01arbasal epithelial cell(A549)．

1ndan-f-amphOx：An E仟icienl PNN Ligand

fOr⋯dium—CataIyzed Asymmefric HydrO—

genalion of p-AryI卢-Keloeslers A『／一＼贝。M。昔黑糌篙是等}蕊A，—八。M。A，／‘＼、／～oMe—ijir鬲；iiii：石莨i而：石石_蕊Ar7V＼oMe
厂_《√

◆咿童
(Sc，Sc，尺Fc)-f_amphox

NO reactiviy

VS ◆惫
((尺c，Sc)-Sc，尺Fc)一㈣an—f．amphoo

High reactjVity TON：1 0000

High enantiOseIectiVity up to 99％ee

synthesized and applied in iridium—catalyzed asymmetric hydrogenation of∥一aryl

Gu：3紧翼：。‰。黧专二冀，sha。d。唱：慧：竺麓黑篡篡r：：f_等：：：黛：震慧篓。羔黑：：≥急嚣≥g戮i劣；裟Dong，Xiu—Oin木；Zhang，Xumu木 phox cataIyst wltn excellent enan‘10selec‘1V1‘1e8 an(1 1eac[1V1L1es Lup。u y，70 eg’1u1、一

C协f，7．。，O，翟．C协P卅．2020，4D(4)，997
1 0000)
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Synthesis Of IndanOne—Conlajning Hele-

rocycIes Via CyclOad dition Reaction Of

QuinolInium YIIdes with 1，3-Indanedione

and 2·Arylidene一1，3一jndanediOnes

E13N，EtOH．rt

婢
ArcHo+ J B r-

R／

Et

R

+

R=COAr，C02El

p—02NC6H4

The base promoted cycloaddilion reaction of Various quin01inium bromides with 1，3一in—

Ding，Bangdong：Jian昏Yechao：Zhang，Yu：
danedione and 2一arylidene—l，3一indanediones selectiVely a娲rded fLlncIionalized dihy—

Ye。Rong：Sun，Jin：Yan，Chaoguo木 dropyrr010[1，2一日]quinolines， spiro[indene一2，3’‘pyrr010[1，2一日]quin01ines] and 2一(1一(2-

(功加，D，苫．C向PⅢ．2020，4D(4)，1 003 oxophenylethyl)一quinolin一4‘ylidene)-indene一1，3一diones·

Synlhesis of 1，7-Bis(～一subsmufed—am．-

nomelhyI)一2，8-dihydroxy—Tr69er’s Bases

and Their AppIicatiOn in AIdOI-UIImann

ReactiOn

、ruan， Rui； Cui， Hao； C11en，

Xuanxuan； Zhou， Hang； Xu，

Yawen： Liang，Yanni； Wan，

Jinjuan丰；wu，Hui木

(功加．，D，苫．C厅P卅2020，4p(4)，

Wen：

Hui：

YU术；

101 7

Ren．

Sun．

Liu．

R

R

CaI 4e，PdCl2
—-------------------------—·-—·-----●

KoH 110 oC
o

DMSO

12

l，7一Bis(ALsubstituted—aminomethyl)一2，8．dihydroxy—Tr69eIJs bases 4 were synthesized

and used as emcient organocatalvst fbr the Ald01 reaction of 4一hvdroxvlcouma“n and

2_benzylidenemalonon㈣1e(or methyl(ethyl)一2一cyano一3一phenylacrylate)to a仃ord 8．

SubsequentlV，thev were used as the efncient 1i2and to promote the Pd—catalVzed

A1d01一Ullmann reaction to give 10 and 12，respectivelV．The anti—cancer activity on

human three Dositive breast cancer cells(MCF一7)，human three ne2ative breast cancer

cells(MDA—MB一23 1)，human hepatoma cells(HepG2)， hLIman hepatoma cells

(MHCC一97H)and cytotoxicity on human hepatocyte cells(L02)of catalyst 4 and alI

Droducts j胛vj，，．o were evaluated．
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NOTES

州fhJOrOmethanesuIfOnyIalion of PhenOls

Bai，Xiaodong

Lin，Jinhong木

Zhihong+；Cao，Yucai

国溉，O曙．∞P疗7 2020，4D(4)，1 028

R

OH +

O

竺R分洲
Tf cOnvenienl ODeraliOns

A trifluoromethanesulf’0nylation of phenols with pyridiniunl salt(C5H5N+S0：CF3一

CF3S03)to afbrd aryl t riflates is desc“bed．The expected products could be is01ated

simply by washing wjthout the need for chromatography operations．

Synfhesis of 5一IodomelhyI Dihydrofurans

Via卜bufyI hydrOperOxide—Induced L0dO—

cyClizafiOn Of OIef．nic DicarbOnyI C0m—

pOUnds wilh 12

Quan，Jining；He，Xiaoxue；Yan，Xinhuan

Li，Xiaoqing；Xu，Xiangsheng+

(、77折．，D，苫．(MP卅．2020，4D(4)，1 033

O

R1 R2
、～_，，

R3

O

TBHP(2．0 equiV．)

1鬲再■酉■o

●MiId cOndilion

●AtOm ecOnomy

曼Me划-f!ee⋯一

R1 R2

、|一，
12 examDIes

upto 89％yieId

A new method fbr the iodocyclization of oleflnic dicarbonyl compounds with，一butyl

hydroperoxide(TBHP)and 12 was deVeloped．The j，7 5以z，generated hypoiodous acid and

7Bu01 were used as acCive iodine caCion reagents．This method allowed the synthesis of

polysubstituted 5一iodomethyIdihydrofurans under miId reaction conditions wiCh cheap

reagents and hi曲atom economy．

O肋O—DiaIkyI—Subsmufed ArOmalic Acids

from垤删cos『spora sp．NS0172

Zhang，Kun：Xie，Xian鹊ian；Shi，Haixia

Shen，Yuemao半；Wang，Haoxin丰

国溉，D曙．国P埘．2020，彳f)(4)，l 038

Verr己，cosfspora sp．NS0172

7

2

H0

OOH

Two new or砌。一dialkvl—substituted aromatic acids 1 and 2 were isolaCed from

胞，‘r吖cos括po，·“sD．NS0 1 72．The chemical structures of l and 2 were detenllined bv

spectroscopic methods including l D．and 2D．NMR and HR．ESI。MS experiments．The

cvtotoxicitv of comDounds l and 2 was evaluated bv methvl thiaz01v1 tetraz01ium

(MTT)assay’and compound l showed potent antiproliferative activitV against human

hepatocellular carcinoma SMMC一772 l(1C{(1 7．74 LImol·L‘)．Compounds l and 2 were

tested f．or the antimicrobial and antifhngal activities by filter paper disc diffusion assav，

and both ofthem showed no evident activities at a dose of40 ug／disc．

An Int旧moIecular Charge Transfer(ICT)一
Based FluOrescent PrObe 0f HydrOgen

SuIphide under pH Control Slrategy

Zhu，Jihua；Zhang，Hao；Liu，Min：Liu，

Jin自iang； Liao， Yuan； Quan， zhen自un水；

Wang，Xicun丰

(确i，2．，D，苫CWP朋．2020，4D(4)，l 043

。笔。 ，

。：：：：I=。型}‘··，·，‘——i
‘·····～ l

···

‘

{

A nuorescent probe L based on intram01ecular charge transfbr(ICT)mechanjsm can be

used to detect H2S with satisfhctory sensitiVity and fhst response．It was also success—

fully applied to detection ofpH within Che pH range of2～6．5 in the presence ofH2S．
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A New MelhOd fOr fhe Synlhesis Of 1，3，4一

Thiadiazine De rIvalives R，其N，{j、R：+H。／(i丁。H石彘R，，，、R：
Cao，Xueli：Guo，Xiao}

An operationally simple，enVironmentally friendly，high yield and good substrate uni一

国m．，D曙．∞帆2020，彳D(4)，1 050 Ve rSality method for fhe synthesis of 1，3，4一thiadiazine捌V8tiV。5 h88 b。。n’。pon。d_

Synlhesis and BiOIOgjcal ActiVity Of Nal—

uraI sii|bene—lnspired Subsliluted SlyryI—

lhiazOIe Derivatives

Zhang，Junhui；Zhu，Yabo；Weng，Jianquan4；

Yu，Qian4；Yuan，Jing；Chen，Jie+

Nalu raI sli|benes TiIIe cOmDOunds

In order to nnd novel dmg leads，sixteen natural stilbene—inspired substituted styrylthia·

z01e derivatives were designed and synthesized by hybridization the stmctures of boCh

bioactive 2，6一difluorophenylthiazole moiety and stilbene．The加Vj㈨ancifungal bioas—

say results indicated that some compounds showed moderate inhibition actiVity against

F“sdHHm grnminedrttm，He|minthosporit{m mdydis and Mj，cosphnerelld melon{s乱、oo

C协f，7．，0曙．C协Pm．2020，彳D(4)，l 055
p∥mL

Synfhesis Of ResVeratrOI， PicealannOI

and PinosyIVin MeO

zhang Jin自ing；Yao，Min矿；Li’Li；sang
Dayong；Xiong Hangxin94；Liu Shengpeng+

(确加．，0，g．CJl7P朋．2020，4D(4)，l 062

12／Cuo—CataIyzed one—Pot Synthesis Of

3·(2-Amino-4-thIazoIyI)Coumam DeriVa—

lives frOm 3一AcelyIcOumams and ThiO—

Urea

OMe

乙E compIe×

R
HO

-—————·-------------------------------●

CH3CN，75 oC

One—DOt reactiOn

SimpIe 0peratiOn

SOlVenl recycIabIe

R

e

OH

Resve旧trOI，PiceatannOI，PinOsyIVin

A convenient method fbr the practical synthesis of resVeratrol， piceatannol and

pinosylVin is described．ResVeratrol，pinosylVin and piceatann01 can be achieVed

through simultaneous demethylation and isomerization process from stilbenes with the

aid of aluminum and iodine．The oVerall yields of the reaction were 68％，78％and 56％

(based on aromatic aldehyde)．The solVenc ofthe reaction can be reused after filtered．

24 examDles

Ro upfO 89％yieIds

zhao’Fang；Hu，Yang；Li，Qiao；Hu，sheng—
A facile and emcient one．pot proceSs was deVeloped to sy?‘??SiZe subS“tute?8mino一

1：术 thiaz01es from 3一acetylcoumarins and thioure“N—substituted thioureas under the media
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Zinc—CalaIyzed AsymmetrIc 6TT EIectrO—

cycllzatiOn Of lsOxazOles and EnynOl
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3
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、vang，xichao；Zhao，Dongbin94
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DCM rl 24 h
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RegiO-and stere0一seIectiVe Vicinal FIuO—

roaryIation of A¨enoaIes

Zhan昌Faguang；Ma，Jun’an+
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C02R’ N2BF4 Ph3PAuCl(1 0 mol％)
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MeCN／DCE，N2，r．t，12 h R

15W bIue LEDs
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62 e×amDIes
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sis，Slruclure，and Reaclivity

Wang，Kai；ZhoLl，Xigeng牢
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