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Organocatalytic Atom-Transfer C(sp3)–H Oxidation
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L. Zhang
Y. Wang*
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Uncovering Multifaceted Iodonium Ylides: Versatile Reactivity Enables 
Cyclization of Simple Arylamines

+

NR1OC CO2R2

I
Ph R

N

R1OC CO2R2

R

without modification of amines
without a transition metal
without additional hydrogen acceptor
without additional  initiator/oxidant

Exceptional Iodonium Ylide = Electron Transfer + Hydrogen Abstraction + Nucleophilic Addition
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Design and Synthesis of Aromatics through [2+2+2] Cyclotrimerization
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Syntheses and Redox Chemistry of Antiaromatic Core-Modified 
Isophlorinoids
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A γ-Fluoro β-Acetoxypropyl Sulfonium Salt as an Equivalent of a 
(Fluoromethyl)vinyl Sulfonium Salt: Reagent for the Facile Synthesis of 
Monofluoromethylated Cyclopropanes or Aziridines
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up 98% yield
 9 examples

 96% yield

free-flowing solid
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Total Synthesis of Lycoposerramine-R
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Two Propanediurea-based Cucurbituril Analogues: Bis-ns-TD[8] and 
NH-ns-TD[4]
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Iridium-Catalyzed Direct Cyclization of Aromatic Amines with 
Diols
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NH2

R2

R1

+ HO OH

N

N

R2

R1

5 examples

7 examples

73–83% yield

26–76% yield

+ 2 H2O

R1 = H, OMe, Me, F, Cl

R2 = H, 4-OMe, 4-Me, 4-F, 
        3-F, 4-Cl, 4-CF3

+ 4 H2O

catalyst: IrCl3
ligand: BINAP

mesitylene 
165 °C

18 h
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Straightforward Synthesis of Triester-Substituted Pyrrolizidines by a 
Three-Component Reaction of β,γ-Unsaturated α-Keto Esters, Proline, 
and Maleates
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+
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CO2R3
DMF

80 °C
14 examples
up to 86% yield and 93:7 dr
ester groups in trans-orientation
one quaternary center
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Visible-Light-Mediated ipso-Carbosulfonylation of Alkynes: 
Synthesis of 3-Sulfonylspiro[4,5]trienones from Propiolamides and 
Sulfonyl Chlorides under Transition-Metal-Free Conditions
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R1 R1

Z = OR, SMe, F, Cl, Br, I

Transition-metal-free

visible light

R4 = Ar, heterocyclic, aliphatic
H2O

44 examples, up to 95%yield

Transition-metal-free Broad substrates scope

High yields Easily handled conditions
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Revisiting Sodium Hypochlorite Pentahydrate (NaOCl·5H2O) for the 
Oxidation of Alcohols in Acetonitrile without Nitroxyl Radicals
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NaOCl (Bleach)
TEMPO, KBr
CH2Cl2

NaOCl·5H2O
TEMPO, Bu4NHSO4
CH2Cl2

NaOCl·5H2O
No Catalyst
CH3CN

1° > 2° 1° < 2°1° = 2°

benzylic and aliphatic secondary alcohols

NaOCl·5H2O

CH3CN up to 97% yield

10 examples
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Catalyst-Free Decarboxylative Fluorination of Tertiary β-Keto 
Carboxylic Acids

easily accessible to various tertiary fluorides
catalyst-free reaction

O

R1
CO2H

R2 R3 – CO2

O

R1
F

R2 R3
N

N

F

Cl

2BF4

+
–

++

14 examples
56–93% yield

R1 = alkyl, aryl
R2, R3 = alkyl, allyl, benzyl
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Synthesis of 1,3-Azol-2-yl O-Heterocycles by Microwave-Irradiation-
Assisted Direct C–H Functionalization

O

Br

ON

Y

Y = NMe, O, S MW-assisted conditions

+
N

Y

25 examples
up to 88% yield

O-heterocycles:
flavones, 

chromone, 
coumarin,

chromanones

C-2 selective coupling of 1,3-azoles
with O-heterocycles

Pd catalyst

CuI
DMF
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Selective Deprotection of N-Tosyl Alkoxyamines Using 
Bistrifluoromethane Sulfonimide: Formation of Oxime Ethers
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O O HNTf2 (10 mol%)

CH2Cl2, 40 °C, 18 h O
NR R+ H

O

R'
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metal-free

R' = H, OMe

+ TsOH

40–73%

10 examples

R =

Ph
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Copper-Catalyzed Oxidative Self-Coupling of α-Amino Carbonyl 
Compounds for the Synthesis of Tetrasubstituted 1,4-Enediones

20 examples
up to 84% yield

high stereoselectivity

Cu(acac)2, DTBP

DBU, CH3CN, 100 °CPh

O

N
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N N

Ph

O

Ph

O

R1 R1

R2 R21

2, Z-isomerR1, R2 = alkyl, aryl
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Palladium-Catalyzed Cross-Coupling of Arenediazonium Salts with 
Organoindium or Organobismuth Reagents

N2 BF4 Pd-catalyzed

Organo-In reagents

Organo-Bi reagents
• 22 examples
• 35–92% yield
• R1 = Ac, NO2, NHAc, F, OH, OCH3, Br, CN, CO2CH3

• R2 = OCH3, F

R1

R2

R1
cross-coupling
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(Diacetoxyiodo)benzene-Mediated Transition-Metal-Free Amination 
of C(sp3)–H Bonds Adjacent to Heteroatoms with Azoles: Synthesis of 
N-Alkylated Azoles

+

Z, Z' = C, O, 
S, N(Me)CO

Z Z'

H

Z Z'

NPhI(OAc)2 (1.0 equiv)

N
H

Y

X

Ar

X = N, C 
Y = N, C

X

Y
ArMetal-free

C–N bond
High funtionality tolerance

25 examples
up to 96% yield
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A Practical Method for Regioselective 5′-O-tert-Butyldimethylsilyl 
Deprotection of Persilylated Nucleosides by Methanolic 
Phosphomolybdic Acid
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Direct Conversion of Benzyl Ethers into Aryl Nitriles

Ar CH2OR Ar CN

NH4OAc

O2

Catalyst, 50 °C, 20 h
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