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Photo-Biocatalytic Cascades for the Synthesis of Volatile Sulfur 
Compounds and Chemical Building Blocks
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Late-Stage Difluoromethylation of Aliphatic Carboxylic Acids with 
Copper Catalysis
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  up to 98% yield
  >60 examples

  late-stage functionalization
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Aryne-Based Multicomponent Coupling Reactions
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Various Strategies for             Aryne-Based MCRs

Diversity-Oriented Synthesis
Aromatic Functionalization

Broad Reagent Scope
Diverse Benzenoid Products
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Reactions Catalyzed by 2-Halogenated Azolium Salts: 
From Halogen-Bond Donors to Brønsted-Acidic Salts
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Synthesis of Tryptophan–Folate Conjugates
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Synthesis of Linear ,-Unsaturated Amides from Isocyanates and 
Alkenylaluminum Reagents

R1N C O
+

R2

Al(i-Bu)2 0 °C to RT
 16 h

THF
R1

H
N

O

R2

•No metal catalyst
•No ligand

•30 examples
•Up to 88% yield
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Ligand-Free and Recyclable Palladium(II) Acetate Catalyzes the Decar-
boxylative Cross-Coupling of Alkynyl Carboxylic Acids with Arylboron-
ic Acids in Aqueous PEG-400

R +

 Pd(OAc)2/H2O/PEG-400

 3 recycles

separate

ArB(OH)2

ligand-free H2O/PEG-400reusability simple operation

80 °C, Ag2O, pyidine
COOH

ArR

R = Aryl, Alkyl

18 examples
16–85%
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Synthesis of 2,4-Disubstituted Imidazoles via Nucleophilic Catalysis

i.                       
DABCO, DMF, MW
80 °C, 15 min

ii. MW, 240 °C, 2 min
9 examples
6–25%
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Copper-Promoted Coupling of Propiophenones and Arylhydrazines for 
the Synthesis of 1,3-Diarylpyrazoles

O

R2

Cu(OAc)2 (0.25–1.3 equiv)
TEMPO (4 equiv)

ArNHNH2 (4 equiv)
acetic acid (1 equiv)
DMF, 140 °C, 48 h

NN

Ar

11 examples
R1, R2 = Cl, Br, CF3, Me, Ph

47–78% yield

R2

R1 = 3-NO2

NN

NO2

Ph

R2

R1 R1

R2 = Me or Et
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Palladium-Catalyzed Synthesis of Fluorenes by Intramolecular 
C(sp2)–H Activation at Room Temperature

PdCl2(PPh3)2 (1.0 mol%)
PivOH (1.0 equiv)
Cs2CO3 (2.5 equiv)

THF, 25 °C

Cl

H
8 examples
up to 99%Room Temperature

Easily Available Reagents

R1 R2R2

Fluorenes

R1
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Iminyl-Radical-Mediated Cyanoalkylarylation of Activated Alkenes 
Enabled by Silver-Catalyzed Decarboxylation of -Imino Oxy Acids
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AgNO3 (20 mol%)

K2S2O8 (3 equiv)
MeCN, 90 °C
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+

19 examples
31–82% yields

R1 = Me, t-Bu, MeO, Cl, Br, Ph, CN, CF3

R2 = Me, Bu, Bn
X = C, O
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Improved Synthetic Method for 5-[(Phenylthio)methyl]oxazoline 
Derivatives: Electrophilic Cyclization of Allylic Amide Using a Brønsted 
Acid and Tetrabutylammonium Chloride under Mild Conditions
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SPhtetrabutylammonium chloride (20 mol%)
10-camphorsulfonic acid (20 mol%)

DMF, 40 °C, 24 h

+ PhS N
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O 19 examples
up to 97% yield
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Direct Propargylation of ortho-Quinone Methides with Alkynyl Zinc 
Reagents: An Application to the One-Pot Synthesis of 
2,3-Disubstituted Benzofurans

R3BrZn
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O2STs
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18 examples
12–88% yields

13 examples
33–84% yields

t-BuOK
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