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Transition-Metal-Catalyzed Alkylation of Polyfluoroarenes through 
C–F Bond Cleavage

FArFn + R
R' ArFn

R

R'

CuH
H

high site-selectivity

direct defluorinative alkylation of polyfluoroarenes with alkenes

mild conditions & base-metal catalysisC–F bond cleavage

without requirement of organometallics
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Developing a Methodology for Catalytic Asymmetric Crotylation of 
Aldehydes
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Domino Reactions of Tertiary Enamides in Organic Synthesis
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Synthesis of 6-Alkynyl-6-hydroxyindoloquinazolinone Scaffolds via 
Copper-Catalyzed Alkynylation of Tryptanthrins

Cat. [Cu]H

R
+

High functional group tolerance Mild reaction conditions
Diversiy of substrate scope

N

N

O

HO
R

R1 R2

N

N

O

O

R1 R2

28 examples, up to 86% yield

Versatile synthetic utilization

R = aryl, alkyl group
R1 = halide group
R2 = halide, alkyl, ester, NO2
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A Two Hour Synthesis of the Anti-Parkinson Drug Safinamide 
Methanesulfonate

Total time
 2 hours

Total yield
64 %

Total steps
4

Total pots
2

Total 
procedures 
1 extraction,
 2 filtrations
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Ag(I)/CAAA-Amidphos Complex Catalyzed Asymmetric 1,3-
Dipolar Cycloaddition of Acrylates for the Formal Synthesis of 
(+)-Ibophyllidine

R2 N CO2R4

+
toluene, –5 °C

2–24 h

N
H

CO2R4

32 examples
(up to 96% ee)

CO2R1

R1O2C

R3

R3

(+)-ibophyllidine 
intermediate

high yield
high ee value
broad substrate scope
three-component one-pot reaction
gram-scale synthesis
formal synthesis of (+)-ibophyllidine

8 steps
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6 examples
(up to 98% ee)

or

precatalysts
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Decarboxylative, Diastereoselective and exo-Selective 1,3-Dipolar 
Cycloaddition for Diversity-Oriented Construction of Structural 
Spiro[Butyrolactone–Pyrrolidine–Chromanone] Hybrids

 potentially biologically active molecules
up to 85% yield, >20:1 dr

25 examples

Et3N (1.3 equiv)

CH2Cl2, rt, 48 h+
O

O

HN

Ar

O

O

R

O

O

N

Ar

O

O O

OH
R

decarboxylative, diastereoselective, and exo-selective 1,3-dipolar cycloaddition

the first example of introduction of a chromanone moiety into a spiro[butyrolactone-pyrrolidine]
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NiCl2 as a Cheap and Efficient Precatalyst for the Coupling of Aryl 
Fluorosulfonate and Phosphite/Phosphine Oxide

OFs
+ HP(O)R2

NiCl2
Xantphos

K2CO3, dioxane
N2, 150 °C, 12 h

P(O)R2

• cheap catalyst precursor
• without Zn
• good yields

R = aryl, alkoxy
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Stereoselective Synthesis of Polyfunctionalized Nitrones through 
Conjugate Addition of -Halo Hydrazones to Nitroso Compounds

23 samples in total
47–93% yields
(Z,Z)-configuration
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A Novel Pseudo-Three-Component Synthetic Strategy for the 
Synthesis of 1,6-Dihydroazaazulenes via Cyclization of Pyrrolyl-enones

N
O

O

R2
R1

Novel methodology

11 examples
10–40%

Mild conditions
Metal-free catalyst

Ionic liquid catalyst
Simple starting materials
3 new C–C bonds in one step

N
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N
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H

Michael 
addition

electrophilic 
addition

1,2-addition

pseudo-three-
component 

reaction

H

– H2O

R1 = Me, Bn, 2-FC6H4CH2

R2 = Me, Ph, 4-ClC6H4, 4-MeOC6H4, 
4-FC6H4, 4-MeC6H4
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Scalable Synthesis of L-allo-Enduracididine: The Unusual Amino Acid 
Present in Teixobactin

Teixobactin
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•  Scalable & stereoflexible 
• Commercial availability of starting

material 
• High yields
• Simple synthetic operations

10 steps
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Efficient Construction of (±)-epi-Costunolide through a Chromium(II)-
Mediated Nozaki–Hiyama–Kishi Reaction

CO2Me

Br

O

O
O

(±)-epi-costunolid

DBU, CH2Cl2

CrCl2, DMF

7 steps
12% total yield

IC50 = 9.7 ±0.78 μM against 
B lymphocyte proliferation

OH

simplest synthetic route to construct 
germacrane sesquiterpene lactone

(E,E)-farnesol
© 2021. Thieme. All rights reserved.
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