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Recent Advances in the Asymmetric Catalytic Synthesis of 
Phosphonates with an -Chiral Center

Organocatalysis
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Palladium-Catalyzed Hydroalkylation of Alkoxyallenes Using 
Monofluorinated Nucleophiles

+

FG

FG
FRO ·

Pd/L

Hydromonofluoroalkylation

34 examples
up to 99% yield

♠ Branched selectivity ♠  Ready transformations ♠  Enantioselective variant

FG = CO2Et, SO2Ph

FG
F

RO

FG
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Co(OAc)2/TBHP as a Highly Active Catalytic System for the Selective 
Oxidation of Aromatic Amines to Nitro Derivatives

R

NH2 Co(OAc)2·H2O, TBHP

MeCN, 85 °C, reflux

NO2

R

R = alkyl, Cl, CF3, etc.
17 examples

up to 96% yield
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(1R,3R,4S)-ENT1

Entecavir and stereoisomers
7–9 steps, 17–20% overall yield
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Synthesis of N-Phenylcarbamate by C–N Coupling Reaction 
without Metal Participation

24 examples
up to 85% yield

Metal-free

Carbamate Mild conditions

One-pot synthesis

NH2

+

R2O NHNH2

O

R1 H
N OR2

O
R1

I2 / TBHP
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Synthesis of Aliphatic Nitriles via Desulfonylative Smiles 
Rearrangement

R
base

– SO2Smiles rearrangement
R

O

N
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S
O

O

NO2

metal cyanide-free

redox-free

good functional group tolerance

providing sterically hindered nitriles

CN

R

O
S

N O
O

NO2

R = 1°, 2°, 3° alkyl and alkenyl
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Copper-Catalyzed Regioselective Cyanation of Indoles via C-H Bond 
Activation with -Aminoacetonitriles

R1

N
R2

CNR1

N
R2

CN

43_90% yield
15 examples

63_87% yield
11 examples

R1

N
R2

H

H

N
iPr

iPr
CN

Cu Cu

2-Cyanoindoles3-Cyanoindoles

Cyano reagents

Indoles

Benign Cyanation:

 Regioselective  Homogenious Inexpensive Cu Catalyst Mild Conditions
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Synthesis of 3-Aminoalkylated Indoles Using Heterogeneous 
MgFe2O4 Nanoparticles Under Microwave Irradiation in One-Pot Three-
Component System

N
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X

NHR3

R2

CHO

R1

N
H

NR3

X
R2

R1

X = H, 5-Br, 5-CN

19 examples
78–90% yields
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External magnetic 
seperation

Reusable heterogeneous
catalysis
Solvent free condition
Shorter reaction time
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Suzuki–Miyaura Coupling of Aryl Nosylates with Diethanolamine 
Boronates

highly crystalline
unprecedented substrate combination

Suzuki–Miyaura
with Pd(OAc)2, XPhos
K2CO3, toluene/H2O

O

NO2

S
O

O

R1

B
N
H

OO

R2

+
R1

R2

30 examples
R1, R2: aryl, heteroaryl
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Synthesis of 2-Benzyl-3-(2-oxo-2-phenylethyl)isoindolin-1-one 
Derivatives in Water under Catalyst-Free Conditions
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+ R2 NH2 +

O

N
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O

70 °C

H2O

R3

R3

21 examples
up to 93% yield

• additive-free
• green solvent (H2O)

R1

R1
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Method for the Synthesis of 2H-1,4-Benzoxazin-3-(4H)-ones via 
Ligand-Free Copper-Catalyzed Cascade Reaction

OH

X
+

Cl

NHO

R3

N

O

O

R3

CuSO4·5H2O

K2CO3, DMF
     135 oC

R2 R2

R1 R1

ligand-free 21 examples 50–95% yields
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Olefination of -Hydroxy Ketones: A Complementary Approach to 
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Ar1

O

R
Ar

OH

Ar2 CN

+

Ar2 CN

H Ar1

Ar2 CN

H Ar1

Ar R

O

Ar OH

O

+

+
KOtBu

KOtBu

R ≠ 
H

R = H

• Transition-metal-free     • External oxidant-free        • Air atmosphere
• Room temperature         • Yield up to 84%                 • 25 examples

MeOH

MeOH
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p-TSA·H2O-Catalyzed Synthesis of 2,3-Diarylquinoline Derivatives via 
One-Pot Three-Component Reaction

NNH2

O

H
pTSA·H2O

 120 oC, 3-5 h

O

Metal-free and solvent-free One C–N and two C–C bonds

High atom economy High regioselectivity

R1 R1

R2
R2

R3

R3
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