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Intramolecular Diels–Alder Reactions of Oxazoles, Imidazoles, and 
Thiazoles
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Catalytic Asymmetric Osmium-Free Dihydroxylation of Alkenes
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Synthesis of Pyrrolo[1,2-a][1,6]- and [1,8]naphthyridines by Alkyne-
Carbonyl Metathesis
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X = C, Y = N
or
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22 examples
20–84% overall yield

one-pot two-step
procedure

metal-free high overall yield
and selectivity
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Forskolin Editing via Radical Iodo- and Hydroalkylation
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Straightforward Synthesis of Succinimide-Fused Pyrrolizidines by A 
Three-Component Reaction of -Diketone, Amino Acid, and 
Maleimide

1,3-dipolar 
cycloaddition
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♦ catalyst-free conditions                                      ♦ remarkable functional group tolerance

♦ high yield and excellent diastereoselectivity      ♦ ubiquitous succinimide-fused pyrrolizidines

♦ quaternary carbon center                                   ♦ gram-scale synthesis
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Iodothiophenes and Related Compounds as Coupling Partners in 
Copper-Mediated N-Arylation of Anilines

A one-step entry into relevant extended aromatic heterocycles
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(E)-3-Arylidene-4-diazopyrrolidine-2,5-diones: Preparation and Use 
in RhII-Catalyzed X–H Insertion Reactions towards Novel, Medicinally 
Important Michael Acceptors
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'Tunable' Michael acceptors
for thioredoxin reductase inhibition

TrxR-Sec

from
starting 

maleimides

Wittig
reaction

diazo transfer
followed by 

RhII-catalyzed
XH insertion

14 examples

82–97% (diazo transfer)
68–94% (X–H insertion)

X = R'S, R'O, R'COO, R'NH
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Palladium Nanoparticles Anchored on Magnesium Organosilicate: 
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X = Cl, Br, I, SO2Na
R1 = H, 4-OMe, 4-Me, 4-NO2, 4-COMe, 4-CO2Me, 4-F, 2-NO2, 4-CHO
R2 = Ph, CO2Et, CN
R3 = H, Me, Ph

NaOAc, NMP, N2, 9 h

LACOB-Pd1 (10% or 15% w/w)

Wide reaction scope
22 examples
30–99% yield
Heck reaction
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Decagram Synthesis of Dimethyl 1,4-Cubanedicarboxylate Using 
Continuous-Flow Photochemistry
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Easy Access to Novel Tetrahydro-1-benzazepine-2-carboxylic Acids and 
Tetrahydro-1-benzazepines Carrying [a]-Fused Heterocyclic Units from 
2-(Allylaryl)glycinates
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11 examples
67–97% yield

6 examples
61–80% yield

14 examples
76–94% yield

8 examples
77–97% yield

N
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11 examples
54–66% yield

R
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11 examples
67–90% yield
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Copper/GanPhos-Catalyzed 1,3-Dipolar Cycloaddition of Azomethine 
Ylides: An Efficient Access to Chiral Pyrrolidine Spirocycles
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 L5 (3.3 mol%)
R2 N CO2Me+

THF, –20 °C

NaH2PO4 (2.0 equiv)

O

R1

N
H

R1

CO2MeO
R2

P

Ph
HN

S

*

Ph

O

tBu

GanPhos (L5)
27 examples, 71–92% yields

>20:1 dr, 80–98% ee
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Photoinduced [3+2] Annulation of Alkene with o-Iodoanilines: 
An Expedient Approach to Indolines
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K2HPO4, hv

R2
+
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metal-free

general access to  mono-/disubstituted indolines and spiroindolines

mild conditions high regioselectivity

32 examples
up to 74% yield
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DBU-Promoted Formal [4+2] Annulation Reactions of o-Chloromethyl 
Anilines with Azlactones
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53–90% yield
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Palladium(II)-Catalyzed Three-Component Tandem Cyclization 
Reaction for the One-Pot Assembly of 4-Arylquinazolines
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CN
NN

R3

R1 R2

R1OEtEtO
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2 steps

78%

TSPO ligand 
(IC50 = 1.13 nM)

N
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• 27 examples, up to 95% yield
• one-pot cascade reaction

• gram-scale synthesis
• good functional group tolerance
Paper
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DEAD-Mediated Oxidative Ugi/Aza-Wittig Reaction for the Synthesis 
of 5-(1,2,3,4-Tetrahydroisoquinolin-1-yl)-1,3,4-oxadiazoles Starting 
from (N-Isocyanimine)triphenylphosphorane

N
Ar

+

R1COOH

DEAD

N
Ar

N
N
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R1

R2

R2

Ph3P=N-NC

Odorless isocyanide chemistry

Simple operation and mild reaction conditions

A first example of oxidative Ugi/aza-Wittig reaction

H

DEAD as an efficient metal-free oxidant

C(sp3)–H bond functionalization involving 1,3,4-oxadiazoles generated in situ

20 examples
60–86% yields
© 2021. Thieme. All rights reserved.
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2,3-Dichloro-5,6-dicyano-1,4-benzoquinone (DDQ)-Mediated Tandem 
Oxidative-Coupling/Annulation of o-Hydroxyaryl Enaminones with 
Cycloheptatriene

OH
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N
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DDQ, Et3N

DCE, rt
O
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R R

  19 examples
up to 96% yields

- Excellent yields
- Mild conditions
- Easy operation
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