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Titanocene-Catalyzed Regiodivergent Epoxide Opening – From De-
symmetrizing meso-Epoxides to Regiodivergent Arylation of Epoxides
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Biocatalytic and Chemo-Enzymatic Approaches for the Synthesis of 
Heterocycles
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N-Acyliminium Ion Chemistry: Improving the Access to Unsaturated 
-Lactams and Their N--Methoxylated Derivatives: Application to an 
Expeditive Synthesis of (±)-Crispine A

O OMe N

R

ON

R

O N O

R-NH2 = allylamine, aniline, benzylamine, (S)-1-phenylethan-1-amine, 
2-(3,4-dimethoxyphenyl)ethanamine, L-Lys(Z)-OMe, 
L-Phe-OMe, L-Val-OMe

MeOH
HCl (12 M; 2 equiv)

r.t., 4 h

69–91%
7 examples

MeO MeO

R
1) R-NH2, HCl (1 M),
    40 °C
2) Na2HPO4

       39–78%
    8 examples
PSP
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Application of Benzofuran-Derived Azadienes as Two-Carbon Building 
Blocks in Annulations: Chemo- and Diastereoselective Construction of 
Spiro-Benzofuran Scaffolds

O

NTs

Ar

O

OH

t-Bu t-Bu

O

Ar

OH

O

t-Bu t-Bu

NTs

+

R

up to 97% yield, >95:5 dr

16 examples

(2+4) annulation

base

R
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G. Maas*
Ulm University, Germany
Tetrasubstituted Furans by Nucleophile-Induced Cleavage of 
Carbonyl Ylide–DMAD Cycloadducts

COOEt

O

N2
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R
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O

cat. Rh2(OAc)4
DMAD

N
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O

R
O

COOEt

COOMe
MeOOC

H
N

Nu

O

O

R

O

MeOOC
COOMe

COOEt

            R = H, Me, i-Pr

Nu-H = H2O, ROH, RS–/H+,
            NH3, 1° and 2° amines

Nu-H
Paper
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An Efficient Copper-Catalyzed C(sp2)–S Formation Starting from Aryl 
Iodides and Tetramethylthiuram Monosulfide (TMTM)

I

S NN

S S

DMSO, 120 °C
FG

16 examples
yield: 71–97%

S N

S
FG

CuCl (10 mol%) 
K2CO3 (1.0 equiv)

tetramethylthiuram 
monosulfide

wide substrate scope
cost-effective substrates

simple operation
good to excellent yields

+

potentially active as: 
antitumor agents
monoacylglycerol lipase inhibitors
antibacterial drugs
fusarium oxysporum agents

TMTM
Paper
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Synthesis of Allene-Containing Apocarotenoids by Cross-Coupling 
Strategy

Bu3Sn
B

O

O

R4

R3

I
B

O

O

R4

R3

I
B

O
O

N

O
O

Me

R4

R3

R3, R4 = H or Me

R1

R2

OH

O

bifunctional C5 dienes (key building blocks)

Pd-catalyzed 
cross-coupling

Paracentrone
  (R1 = OH, R2 = Me)

19-Hexanoyloxy-
paracentrone 3-acetate
  (R1 = AcO, 
   R2 = CH2OCOn-C5H11)
Paper
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X.-W. Liu
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J.-X. Wang
W. Zhou
Y. Zhou*
Guizhou University of Traditional 
Chinese Medicine, 
P. R. of China
Decarboxylative-Mediated Regioselective 1,3-Dipolar Cycloaddition 
for Diversity-Oriented Synthesis of Structurally exo′-Selective 
Spiro[oxindole-pyrrolidine-dihydrocoumarin] Hybrids

30 examples

up to 90% yield and 15:1 dr

DABCO (1.5 equiv)

O O

CO2H

DCM, rt, 8 h
R4

O

R3

N
O

HN

R1

O

R2

R4

+

R3

N
O

HN

R1

R2

+
N

O

R1

NH2

R2

•HCl

R3

O

Regioselective, exo'-selective and diversity-oriented synthesis

The first example of cycloaddition of 3-amino-oxindole-based azomethine ylides and coumarins

Decarboxylative mediated 1,3-dipolar cycloaddition

Our goal: a hybrid of three pharmacores for drug discovery
Paper

3018

https://doi.org/10.1055/s-0040-1707895
https://doi.org/10.1055/s-0040-1707906
https://doi.org/10.1055/s-0040-1707899


IX

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 3029–3035
DOI: 10.1055/s-0040-1707193

J. Synofzik
O. Bakulina
O. Balabas
D. Dar’in
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
Synthesis

Synthesis

s 
st
Catalyst-Free Synthesis of Diastereomerically Pure 3-Sulfonylazetidin-
2-ones via Microwave-Assisted Tandem Wolff Rearrangement–
Staudinger Cycloaddition

N
R4

O

R3

R2

SS

N2

R3 N
R4

R2

OOO

R1 R1

OO

toluene, MW
150 °C, 1 h

21 examples
22–81%

dr 1.6:1 to >20:1
Paper
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Preparation of Diorganomagnesium Reagents by Halogen–Lithium 
Exchange of Functionalized Heteroaryl Halides and Subsequent in situ 
Trapping with MgCl2·LiCl in Continuous Flow

nBuLi
1.5 equiv

1.0 equiv
+

MgCl2·LiCl
0.5 equiv

E

adamantanone 
1.5 equiv

25 °C, 10 min

12 mL•min–1

Flow Batch

0.1 s 
–78 °C

95%N

Br N

Mg
2

F

F

F

F

N

F

F

HO
Paper
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H.-J. Zhou
W. Zhou
X.-L. Liu*
Y.-P. Tian
J.-X. Wang
Y. Zhou*
Guizhou University of Traditional 
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P. R. of China
Catalytic Asymmetric Domino Michael/Annulation Reaction of Bifunc-
tional Chromone Synthons with ,-Unsaturated -Keto Esters: Rapid 
Access to Polysubstituted Spirocyclic Hexahydroxanthones

potential biologically active molecules

the first example of enone as C2 synthon in chemistry of chromones

N
H

N
H

S

N

CF3

CF3

N
OR1

R2

C1

O

O

C1 (20 mol%), Et2O, rt, 5 d

Ar

O

O

OEt

Ar

O

O OEt

O

O

N
O

BocBoc

R1

R2

δ–

δ+

up to  76% yield, >99% ee and >20:1 dr
23 examples

C4 synthons
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Iodine- and TBHP-Promoted Acylation of Benzothiazoles under 
Metal-Free Conditions

Ar

O

S

N
R1

S

N

Ar

O
R1

DMSO
60 °C

metal-free
broad scope
lower temperature

I2, TBHP

20 examples
78–94% yields

+

Paper
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Metal-Free Insertion of Sulfoxonium Ylides into Arylamines in Water

R1

O
S

R2

O

H N
R4

R3
H+

R1

O

R2

N
R4

R3

H2O

• Metal-free       • Water as solvent    
• Up to 87% yield
• 25 examples
• Suitable for late-stage modification
Paper
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7311, France
Synthesis of Benzo-Fused 11H-Pyrido[2,1-b]quinazolin-11-ones by a 
Buchwald–Hartwig Coupling/Pyridine Dearomatization Sequence in 
Eucalyptol
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Het Het

N

N

O
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R
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R

N
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S

N

N NH

O

O

N

Starting anthranilic acid derivatives 2-Bromopyridines Pyridoquinazolinone derivatives

+

Pd(OAc)2 (3 mol%) 
Xantphos (4 mol%) 
Cs2CO3 (2.5 equiv.)

eucalyptol 
120 °C, 18–24 h
Paper
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Functional Group Interconversion of Alkylidenemalononitriles to 
Primary Alcohols by a Cooperative Redox Operation

R1 R2

OHCNNC

R2R1

NaBH4 and O2 (1 atm)
alternating redox operations

ONC

R2R1
via
Paper
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M. Tryniszewski
R. Bujok
R. Gańczarczyk
Z. Wróbel*
Polish Academy of Sciences, 
Poland
as
 

Reductive Condensation of a Nitro Group with Carboxylic Acids 
Promoted by Phosphorus(III) Compounds: A Short Route to 
5H-Dibenzo[b,e][1,4]diazepin-11(10H)-ones

N

N R

Z Y

C

140–180 °C, 48 h
N

N
O

Z
R

H

Y

27–83% yield

X1

X1

X = Cl, OMe, CF3, CN, Ph, Me

X2

X2

R =   H, AlkylZ = CH, N

Three Metal-Free Steps in One Operation in One Pot

O2 O2H

Y = CH=CH, N=CH, S

PBu3
Paper
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