
Imprimatur:

Date, Signature
tc0420ss.fm 1/21/20

Reviews and Full Papers 
in Chemical Synthesis

2020
Vol. 52, No. 4

February IISyn  thesis 

Syn  thesis

do
w

nl
oa

de
d 

fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 U

na
ut

ho
riz

ed
 d

is
tr

ib
ut

io
n 

is
 s

tr
ic

tly
 p

ro
hi

bi
te

d.
Synthesis 2020, 52, 479–488
DOI: 10.1055/s-0039-1690720

A. Uttry
M. van Gemmeren*
Westfälische Wilhelms-Universi-
tät-Münster, Germany
Max-Planck-Institut für Chemische 
Energiekonversion, Germany
Syn  thesis

as
 

Direct C(sp3)–H Activation of Carboxylic Acids

C–H Activation/

Functionalization

O

OH

C H

O

OH

C R

• R = Ar, olefin, OAc
• Direct use of carboxylate as a native directing group
• Substantial recent advances:
         New substrate classes
         Enantioselective transformations
         Distal C–H bonds
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Pyrylium Salts: Selective Reagents for the Activation of Primary Amino 
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Selective Reduction of Carbonyl Compounds via (Asymmetric) Transfer 
Hydrogenation on Heterogeneous Catalysts
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-Hole Interactions with Various Nitro Compounds Relevant for 
Medicine: DFT Calculations and Surveys of the Cambridge Structural 
Database (CSD) and the Protein Data Bank (PDB)
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Solid-Phase Zincke Reaction for the Synthesis of Peptide-4,4′-
bipyridinium Conjugates
Paper
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Copper-Catalyzed Aerobic Oxidative Alkynylation of 3,4-Dihydro-
quinoxalin-2-ones

Mild reaction conditions
3-ethynyl-3,4-dihydroquinoxalin-2(1H)-ones

as propargylic cyclic amines
Moderate to good yields (up to 69%)

R4

H

White LEDs (5 W)
 rt

or no LEDs
CH3CN, 50 °C

Cu(OTf)2 (10 mol%)
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Formal [8+3]-Annulation between Azaoxyallyl Cations and Tropones
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Nickel versus Palladium in Cross-Coupling Catalysis: On the Role of 
Substrate Coordination to Zerovalent Metal Complexes

XR B(OH)2

orNi Pd

K3PO4, THF/water
85 °C, 2 h

R

How do functional groups affect selectivity or inhibit reactions?
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Highly Efficient Synthesis of Hindered 3-Azoindoles via Metal-Free C–H 
Functionalization of Indoles

N N

N

Highly substituted 
3-azoindoles

N

H

N2

BF4

+

NO METAL
NO ADDITIVES

MILD REACTION 
CONDITIONS

SHORT 
REACTION TIME

19 examples
up to 99% yield
Paper
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Z. Xu
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Jiangxi Normal University, 
P. R. of China
Recyclable Heterogeneous Palladium-Catalyzed Carbonylative 
Cyclization of 2-Iodoanilines with Aryl Iodides Leading to 
2-Arylbenzoxazinones

I

NH2

R +   CO   +

I

R1

(5 bar) DiPEA, toluene, 110 °C

R

N

O

O
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37 examples
up to 92% yield

Broad substrate scope
Good to excellent yields
Excellent atom economy

High FG compatibility

Recyclable palladium catalyst

2P-MCM-41-Pd(OAc)2

           (5 mol%)
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A Greener Approach for the Chemoselective Boc Protection of Amines 
Using Sulfonated Reduced Graphene Oxide as a Catalyst in Metal- and 
Solvent-Free Conditions
Paper
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BF3·OEt2-Catalyzed Synthesis of anti--(N-Arylamino)--hydroxyni-
triles by Regio- and Diastereospecific Ring Opening of 3-Aryloxirane-
2-carbonitriles with Anilines

O

CN

trans

ArNH2

anti

CN

NH

OH

BF3•OEt2 (0.1 equiv)

EtOH, MW, 100 °C, 40 min

+
R R

Ar

♦ metal-free reaction                  
♦ short reaction time                    
♦ microwave acceleration

♦  16 examples, up to 96% yield
♦  enviromentally friendly solvent
♦  regio- and diastereospecificity
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Halogen-Radical-Promoted Dearomative Aza-Spirocyclization of 
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A Green Nanopalladium-Supported Catalyst for the Microwave-Assisted 
Direct Synthesis of Xanthones

O

O

OH

O

H
Br

X

= PdNPs
= biochar

X = Cl, Br

R1 R2

R2R1

17 examples
up to 88% yield

⇒ short time
⇒ operational simplicity
⇒ ligand-free
⇒ regioselective
⇒ broad scope
⇒ recovery
⇒ very good yields
Paper
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