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Multiple Coordination in Porphyrinoid Hybrid: Changing the 
Delocalization within the Extended -System
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Y. Zhang
L. Zhang
X. Qi*
Tsinghua University, P. R. of 
China
Total Synthesis of (–)-Alstofolinine A: Selected Furan Oxidation/ 
Cyclization Cascade

O

NHR2

N
Boc

reaction
cascade

R31–3R1

(–)-Alstofolinine A

N
Me NMe

O

O

H

H

H

H

N
H NR2H

H
O

R3

total 18 examples
up to 83% yield

6 steps

R1
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Synthesis of Enantioenriched Tetra-ortho-3,3′-substituted Biaryls by 
Small-Molecule-Catalyzed Noncanonical Polyketide Cyclizations
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H
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L. Li
Y.-L. Wei
L.-W. Xu*
Normal University, P. R. of China
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Organosilicon-Mediated Organic Synthesis (SiMOS): A Personal 
Account

Si-Reagent

Si-Additive
      Si-Catalyst

Sakurai Reaction

Silicon-Stereogenic Silanes

Allylation/Etherification

Huisgen and Oxidative HuisgenOxidative Esterification

Allylic Etherification of  SilanolsReductive etherification

Reductive DecarbonylationHydrogenation/Isomerization

Lithiation/Silylation/Condensation

Organocatalytic Multicomponent Reaction

Si-H/Si-C/Si-O 
Functional Group

Si-Ligand

SiR3

CF3SiMe3

R SiMe3

O

HSiR3 ClSiR3

H SiMe3

N2

O
OSiMe3

ArR2SiOH

Me3SiCN

SiMOS

Silicon-involved Reactions

Organosilicon Chemistry

Asymmetric Catalysis
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L. Angelini
L. Malet Sanz
D. Leonori*
University of Manchester, UK
Divergent Nickel-Catalysed Ring-Opening–Functionalisation of 
Cyclobutanone Oximes with Organozincs

N
OAr

[Ni] NC RR [Zn]

17 examples
up to 91% yield

alkyl

Ar

+

R =
Cluster
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H. Shen
H. Xiao
L. Zhu*
C. Li*
Shanghai Institute of Organic 
Chemistry, Chinese Academy of 
Sciences, P. R. of China
Ningbo University of Technology, 
P. R. of China
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Copper-Catalyzed Radical Bis(trifluoromethylation) of Alkynes and 
1,3-Enynes

C
R1

F3C R2

CF3

Cu(CH3CN)4BF4 (20 mol%)

Togni II–CF3, (bpy)Zn(CF3)2

CH3CN, rt, 12 h

Ar

CF3

or or

via alkenyl radical

via allenyl radicalR1
R2

catalytic in copper highly chemo-, regio- and stereoselective

Ar

CF3
3

Cluster
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DOI: 10.1055/s-0039-1690196

H.-M. Huang
Q. He
D. J. Procter*
University of Manchester, UK
as
 

Samarium Diiodide Catalyzed Radical Cascade Cyclizations that Con-
struct Quaternary Stereocenters

Ph
O

H

H H
Ph

Me
SmII

Me
Ph

O
Ph  quaternary stereocenters

 four contiguous stereocenters
 high diastereocontrol
 room temperature
 catalytic SmI2
 radical relay

5 mol% SmI2
THF, rt

96%, >95:5 dr
EtO2C CO2Et EtO2C CO2Et
Cluster
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C. J. Pratt
R. A. Aycock
M. D. King
N. T. Jui*
Emory University, USA
Radical -C–H Cyclobutylation of Aniline Derivatives

Ar1

N
MeSO2Ar2

Me

Ar1

N
Me

SO2Ar2

catalyst, light

C(sp3)–H alkylation     proton/redox neutral     up to 96% yield8 8
Cluster
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N. P. R. Onuska
M. E. Schutzbach-Horton
J. L. Rosario Collazo
D. A. Nicewicz*
The University of North Carolina 
at Chapel Hill, USA
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Anti-Markovnikov Hydroazidation of Activated Olefins via 
Organic Photoredox Catalysis

R

R

TMSN3 (1.25 eq.)
TFE, 465 nm LEDs, N2

N
Ph

Me
Me

Me

tBu
tBu

catalyst
(1 mol%)

BF4

R

R
H

N3

iPr

iPr

iPr

SH
(20 mol%)

31 examples
22–98% yield

complete anti-Markovnikov selectivity

- terminal styrenes
- substituted styrenes
- vinyl ethers
4
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Y. Zhou
L. Wang
S. Li
S. Ma
P. J. Walsh
Q. Bian
F. Li*
M. Wang
J. Zhong*
China Agricultural University, 
P. R. of China
Beijing Academy of Agriculture 
and Forestry Sciences, P. R. of 
China
as
 

Enantioselective Addition of Alkynyl Esters and Ethers to Aldehydes 
Catalyzed by a Cyclopropyl Amino Alcohol Based Zinc Catalyst

OH

Ph
Ph

N

O 10 mol%

OR

+

toluene, 48 h
3 equiv Me2Zn

(Aryl) Alkyl
OR

OH

(  ) n

(  ) n

(Aryl) Alkyl H

O

43 examples
up to 95% ee, 93% yield

R = Ac, Bz, n-valeryl, i-butyryl, pivaloyl, phenylacetyl, Boc, Bn,  
       cyclopropylcarbonyl, cyclohexanoyl, TBDPS,TBS, t-Bu
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B. Kuila
R. Naikoo
D. Mahajan
P. Singh
G. Bhargava*
I. K. Gujral Punjab Technical 
University, India
Nickel(0)-Catalyzed [3+2] Cycloadditions of Bis(alkylidenecyclopro-
panes) with Diazenes: A Facile Synthesis of Functionalized 
Pyrazolidine-1,2-dicarboxylates

yields 61–72%

R = Me, Et, iPr

toluene, 90 °C

RO2C

RO2C

N

N

CO2R1

CO2R1

RO2C

RO2C

N

N

CO2R1

CO2R1

R1 = Et, iPr

Ni(COD)2
Letter
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First Total Synthesis of Jomthonic Acid A

O

H
N

O

O

OH

O

Mitsunobu reaction Yamaguchi esterification

Gilmann reaction

Frater–Seebach reaction
5

Letter

69
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 
Synlett 2020, 31, 73–76
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Y.-M. Yan
H.-Y. Li
M. Zhang
R.-X. Wang
C.-G. Zhou
Z.-X. Ren*
M.-W. Ding*
Shanxi University, P. R. of China
Central China Normal University, 
P. R. of China
as
 

One-Pot Synthesis of [1,2,3]Triazolo[1,5-a]quinoxalin-4(5H)-ones by a 
Metal-Free Sequential Ugi-4CR/Alkyne–Azide Cycloaddition Reaction

NH2

R1

N3

R2CHO

R3 COOH R4NC

+ DMF

90 °C N

N O

N N

R3

R2 CONHR4

R1Ugi-4CR

MeOH

Metal-Free One-Pot Fashion

High Atom Efficiency Mild Reaction Conditions

17 examples
50–92% overall yields
Letter
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J. Huo
H. Yuan
L. Xu*
X. Pan*
Shanghai Institute of Technolo-
gy, P. R. of China
Rhodium(III)-Catalyzed Regioselective C7-Allylation of Indazoles

+
O O

O

N
N

O
N

R

R

N
N

O
N

R

R

[RhCp*Cl2]2 (5 mol%)

AgNTf2 (20 mol%)

Cu(OAC)2 H2O (50 mol%)

4Å (100 mg), TCP (1.0 mL), N2

65 °C, 24 h

wide subtrate scope 38 examples, 
up to 82% yield
mild conditions

regioselective allylation

H R2

R2

R1
R1
Letter
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G. Yu
Y. Ou
D. Chen
Y. Huang
Y. Yan
Q. Chen*
Guangdong University of Tech-
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Air-Induced Disulfenylation of Alkenes: Facile Synthesis of Vicinal 
Dithioethers

ArS SArR
R

SAr
SAr+

R = aryl, alkyl
24 examples
39–80% yield

CH2Cl2, rt

ArSH (0.2 equiv)
trace O2

• air as green oxidant   • neutral conditions   • room temperature
6
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N. Ayyagari
S. K. Sunnam
M. M. Ahire
M. Yang
K. Ngo
J. D. Belani*
Thomas Jefferson University, 
USA
as
 

Palladium-Catalyzed Oxidative Allylic Alkylation of N-Hydroxyimides

+
O

N

O

ON

O

O

HOR R

H

20 examples 
up to 85% yield

up to 1 gram scale

Pd

C–H activationR = alkyl, halide, 
ether, ester, 
ketone, nitrile

open air
Letter
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N. Aoyagi
T. Endo*
Kindai University, Japan
Six-Membered Cyclic Amidines as Efficient Catalysts for the 
Synthesis of Cyclic Dithiocarbonates from Carbon Disulfide and Epox-
ides under Mild Conditions

PhO

O
+

PhO S
O

S

THF, 25 °C

21% 92%

<

CS2

Amidine 
(1 mol%)

N NNN<N N 6

0%

Amidine

Cyclic 
dithiocarbonate

Cyclic 
dithiocarbonate
Letter
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Synlett 2020, 31, 97–101
DOI: 10.1055/s-0039-1690750

M.-L. Pan
Y.-T. Wu*
National Cheng Kung University, 
Taiwan
Syn  lett
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Synthesis of Biphenylenes and Their -Extended Derivatives

Li

R2

X

R1

EtBuLi
–100 to –30 °C

X = Br or I

E+

E = H, Bpin, 
       I, CHO

Li
7
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Synlett 2020, 31, 102–116
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M. A. Short
J. M. Blackburn
J. L. Roizen*
Duke University, USA
Modifying Positional Selectivity in C–H Functionalization Reactions 
with Nitrogen-Centered Radicals: Generalizable Approaches to 1,6-Hy-
drogen-Atom Transfer Processes

Y
S

N

H

O O
R1

R2

Y
S

N

O O
R1

R2

H
1,6-HAT

R1 = alkyl; Y = O, NR3; R2 = H, alkyl, aryl

‡

N

H

Y
SR1

O O

R2

1

6

seven-membered ring
transition state

1

6

1

6

Y
S

N
H
H

O O
R1

R2

Y
S

N
H

O O
R1

R2

X

X = Cl, Br, SCSOEt
       NHAc, alkyl

1

6

1

6
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K. R. Babu
X. He
S. Xu*
Xi’an Jiaotong University, P. R. of 
China
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Lewis Base Catalysis Based on Homoconjugate Addition: Rearrange-
ment of Electron-Deficient Cyclopropanes and Their Derivatives

R
EWG

R'
O

Lewis base 
catalysis

N

X

R1

R1

R2

OH

R2O

EWG

R1

R1

R2

R3
O

EWG
R1

Ar

O

R2

Me

O

Me
Ar1

R

Ar2

(X = O, NH)

NH2XH

O

R1
EWG

R2

Homoconjugate 
Addition
8
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N. J. Leon
H.-C. Yu
T. J. Mazzacano
N. P. Mankad*
University of Illinois at Chicago, 
USA
as
 

Pursuit of C–H Borylation Reactions with Non-Precious Hetero-
bimetallic Catalysts: Hypothesis-Driven Variations on a Design Theme

[MLB][MLA]

L
(CO)n

N

N

R1

R1

R2

tunable Cp

tunable ligand

tunable metals

tunable sterics

Fe
H

Ph2P

PPh2F
F

F

F
F

i-Pr
i-Pr

i-Pr
i-Pr

N

N
Cu Mn

PR3

PR3

CO
OC

CO

R = Ph, n-Bu

i-Pr
i-Pr

i-Pr
i-Pr

N

N
Cu

OC CO

W
C

N
t-Bu

R

R

N

N
Cu

OC CO

W
N
Me2
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DOI: 10.1055/s-0037-1611500

T. C. Stephens
W. P. Unsworth*
University of York, UK
Consecutive Ring-Expansion Reactions for the Iterative Assembly of 
Medium-Sized Rings and Macrocycles

A

X

B

Y1

A Y1H

B

Y2H

C

Z2
A

X

B
Y1

C

Y2X Z1

Ring Expansion Ring Expansion
Account
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T. Osako*
J. Srisa
K. Torii
G. Hamasaka
Y. Uozumi*
Institute for Molecular Science 
(IMS) and JST-ACCEL, Japan
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Iterative Preparation of Platinum Nanoparticles in an Amphiphilic Poly-
mer Matrix: Regulation of Catalytic Activity in Hydrogenation

ARP
Pt-G1H2, H2O H2, H2O

Olefin Hydrogenation Aromatic Hydrogenation

Seeded Preparation 
of Nanoparticles

Regulation of Catalytic Activity of Platinum Nanoparticles
by Iterative Preparation

Iteration more activeless active

ARP
Pt-G5
9
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T. Yanagi
K. Nogi
H. Yorimitsu*
Kyoto University, Japan
as
 

Sulfoxide-Directed Iterative Assembly into Oligoarenes

MeO

OMe

S
Me

O tBu

OH

Bn

Ph

S

O

C12H25

Me

Ph

S

O

C12H25

Et

OH

MeO

MeO

Et

O

SMe

Me

O

BntBu
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L. Chavelas-Hernández
J. R. Valdéz-Camacho
L. G. Hernández-Vázquez
B. E. Dominguez-Mendoza
M. G. Vasquez-Ríos
J. Escalante*
Universidad Autónoma del Esta-
do de Morelos, México
A New Approach Using Aromatic-Solvent-Induced Shifts in NMR Spec-
troscopy to Analyze -Lactams with Various Substitution 
Patterns
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A. L. Oleshchuk
Z. T. Shulgau
T. M. Seilkhanov
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S. A. Talipov
I. V. Kulakov*
Tyumen State University, 
Russian Federation
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Synthesis and Biological Activity of 4-(Pyridin-3-yl)-2-hydroxy-4-
oxobut-2-enoic Acid Derivatives

XH

H2N

NPh

O
O2N

O

X

N
H

O R1

R1

82%

NPh

O2N

O

N
N

OH
O

R2

R2NHNH2

NPh

O
O2N

O

NPh

O
O2N

O
OH

OHO

a

b

a

b

2. NaOH, H2O
3. H3O+

X = NH, O
R1 = H, NO2

1. (COOEt)2, 
n-BuONa

75–89%

78–90%

R2 = H, Ph
10
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G. H. Han
S. Y. Kim
H. R. Lee
J. S. Lee
Y. S. Park*
Konkuk University, Republic of 
Korea
as
 

A Convenient One-Pot Synthesis of Both Enantiomers of 
1,3,5-Trisubstituted Hydantoins

R1

CO2R*Br R2NH2, TBAI;
R3NCO, pyr

NN

R1 O

O

R3R2

NN

R1 O

O

R3R2

(R)

(S)

R*OH = 
ethyl L-lactate

R*OH =
diacetone-D-glucose

8 examples
up to 95:5 er

8 examples
up to 94:6 er

R1 = Ph, CH3,  
R2 = 4-MeOC6H4, Bn, i-Bu, Ph
R3 = Ph, 4-ClC6H4

One-pot sequential reaction
Letter
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L. R. Zehnder
J. M. Hawkins
S. C. Sutton*
Pfizer Medicine Design, USA
One-Pot, Metal- and Azide-Free Synthesis of 1,2,3-Triazoles from -Ke-
toacetals and Amines

R1

O

OMe

OMe

+ 2. R2NH2

NN

N
R2

R1TsNHNH2

1. DMSO, r.t.

80 °C

a-ketoacetal

1,2,3-triazoleR3

R3

20 examples
yields: 45–91%

alkyl

Me, cyclic

alkyl, aryl, hetaryl
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Russian Federation
N. D. Zelinsky Institute of Organ-
ic Chemistry, Russian Federation
Syn  lett

Syn  lett

is
 s

t

Unexpected Aldehyde-Catalyzed Reaction of Imidazole N-Oxides with 
Ethyl Cyanoacetate

N

H
N

R

EWG

CNN

N

O

R

+
EWG

CN DMF, 100 °C

SMe

CHO

14 Examples, up to 86%
Gram-scale

Aldehyde-catalyzed

R = Alkyl, Allyl, Benzyl, Phenethyl
EWG = CN, CO2Et, SO2Ar
11
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R. Azzouz
V. Contreras Moreno
C. Herasme-Grullon
V. Levacher
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F. Marsais
L. Bischoff*
Normandie Université, France
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Efficient Conversion of Epoxides into Carbonates with CO2 and a Single 
Organocatalyst: Laboratory and Kilogram-Scale Experiments

R
O

N NH2

cat.

CO2

R
O

O

O

cheap catalyst
efficient conversions
lab to kg scale

7 examples
46 – 100 % yields
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Y. Hioki
M. Itoh
A. Mori
K. Okano*
Kobe University, Japan
One-Pot Deprotonative Synthesis of Biarylazacyclooctynones

N
O R

PhNTf2 (1.0 equiv)
KHMDS (2.5 equiv)

THF, –78 °C

N
O R

O

one pot, gram scale
up to 95% yield
6 examples

R = Me, n-Hex, homoallyl, 
       (CH2)3–OTIPS, (CH2)11–OTIPS, O O

NN
N

(  )10
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Transition-Metal-Free Aerobic Oxidative Cross-Coupling of Indoles 
with Arylidenemalononitriles

Air as an oxidant

High atom economy

No transition-metal catalyst

CN

CN

CN

CN

NH

R1

R1

R2

KOH, air

1,4-dioxane, 60 °C, 2 h

Up to 82% yield
22 examples

Mild condition

H

NHR2

H

+

12
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Z. Bai
H. Wang*
Nanjing University, P. R. of China
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Backbone-Enabled Peptide Macrocyclization through Late-Stage 
Palladium-Catalyzed C–H Activation

(AA)n

H

O

O

N
H

H
N

O

H
N

O

O

N
H

H
N

O

H
N

R

NH
O

H L Pd

O

O

NN

R

Phe

AAAA

(AA)n

Phe

AA

AA
(AA)n

(AA)nCOOBn COOBn

NHBoc

NHBoc

H

Phe d(sp2)–H olefination

Phe d(sp2)–H olefination

N-to-C 
direction

Late-stage cyclization to generate 15- to 26-membered macrocycles
Macrocyclization proceeds strictly in the N-to-C direction
Allow one-pot synthesis of bicyclic peptides
13
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X. Zeng*
Sichuan University, P. R. of China
Recent Advances in Chromium-Catalyzed Organic Transformations

Cr

Arylmagnesiation of alkynes

Activation of C–O bonds

Activation of C–N bonds

Activation of C–H bonds

NHK-type reaction

Hydrogenation
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Bottom-Up Synthesis of Nitrogen-Doped Polycyclic Aromatic 
Hydrocarbons
14
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 Cluster
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Selective Functionalization of Aliphatic Amines via Myoglobin-Cata-
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Synthetic Utility of One-Pot Chemoenzymatic Reaction Sequences

One-pot chemoenzymatic 
reaction sequences

Site-, stereo-, and 
chemoselective reactions

Improved sustainability

S P

R
P

R

15
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A Hammett Study of Clostridium acetobutylicum Alcohol Dehydroge-
nase (CaADH): An Enzyme with Remarkable Substrate Promiscuity and 
Utility for Organic Synthesis

H

O

CF3

O

CF3

OH

O O

OEt

OH O

OEt

Aldehyde Carbonyls

b-Keto Ester Carbonyls

X

OH

X

X X

X
X

NADPH NADP+ + H+

Trifluoromethyl Ketones

Linear free-energy relationships with Clostridium acetobutylicum ADH
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T. K. Hyster*
Princeton University, USA
Radical Biocatalysis: Using Non-Natural Single Electron Transfer Mech-
anisms to Access New Enzymatic Functions

O

LG

racemic

O

enantioenriched

±e

non-natural
electron transfer 

mechanisms

substrate 
promiscuous 

oxidoreductases

+

O

prochiral radical

R
R

R

R
R

R

R

R

R
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E. A. Kvyatkovskaya
E. V. Nikitina
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H. H. Truong
V. N. Khrustalev
F. I. Zubkov*
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Transposition of Aromaticity from a Furan to a Cyclohexane Ring in 
Furoisoindoles During the Interaction of 3-(Furyl)allylamines with 
Bromomaleic Anhydride

O

NH

R

OO O

Br

dioxane, D, 1 h
R = Aryl, Alkyl

(20–30%)

HO

N

O
O

R

HO
Br

Can you suggest a mechanism?

Transposition of aromaticity
16
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Y. Wang
S. Wang
B. Chen
M. Li*
X. Hu
B. Hu
L. Jin
N. Sun
Z. Shen*
Zhejiang University of Technolo-
gy, P. R. of China
as
 

Visible-Light-Induced Arene C(sp2)–H Lactonization Promoted by DDQ 
and tert-Butyl Nitrite

DDQ (5 mol%)
TBN (5 mol%)

O2 (0.1 MPa), rt
blue LED light, DCE

28 examples, up to 99% isolated yields

OHO

Ar2

Ar1

OO

Ar2

Ar1

H

easy operation
mild conditions
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F. M. Moghaddam*
A. Moafi
B. Jafari
A. Vilinger
P. Langer
University of Technology, Iran
Regio- and Diastereoselective Synthesis of Novel Polycyclic 
Pyrrolo[2,1-a]isoquinolines Bearing Indeno[1,2-b]quinoxaline Moieties 
by a Three-Component [3+2]-Cycloaddition Reaction

N

N

O

Ar2

N
+

Ar1 Br

O

+
CH3CN

Reflux

N

N

N

O
Ar1

O

Ar2

H

Et3N

N

N

O

Ar2
N

O

Ar1
Ar1 = Ph
         Tol
         4-MeOC6H4

         4-BrC6H4

Ar2 = Ph
         Tol
         4-MeOC6H4

         4-BrC6H4

R1 = H, Me
R2 = H, Me

R1

R2

R2

R1

R1

R2

11 Examples
Regio- and diastereoselectivity

Moderate to high yield (up to 92%)
Use of available starting materials
Relatively mild reaction conditions

Short reaction time
Easy workup
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Photoinduced Carbon Tetrabromide Initiated Aerobic Oxidation of 
Substituted Toluenes to Carboxylic Acids

R R

O2 (balloon)
CBr4 (10 mol%)

MeCN, rt, 
400 nm LEDs

Me COOH

22 examples
41–96% yield

R = t-Bu, MeO, F, Cl, Br, I, 
      NO2, CN, CH2Br, COR1
17
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Q. Liu
Y. Sui
Y. Zhang
K. Zhang
Y. Chen
H. Zhou*
China Three Gorges University, 
P. R. of China
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Copper-Catalyzed One-Pot Synthesis of 2,3-Dihydroquinazolin-4(1H)-
ones from 2-Nitrobenzonitriles and Carbonyl Compounds Mediated by 
Diboronic Acid in Methanol–Water

CN

NO2

NH

O

N
H

+
CuCl/B2(OH)4, 60 °C, 3 h

R
R1 R2

O

R1

R2R
H2O/MeOH

simple and easily available starting materials
mild reaction conditions and high reactivity
aqueous medium and noble-metal-free

30 examples
63–93% yields
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X. Ding
L. Zhang
Y. Mao
B. Rong
N. Zhu
J. Duan*
K. Guo*
Nanjing Tech University, P. R. of 
China
Synthesis of Phenanthridinones by Palladium-Catalyzed Cyclization of 
N-Aryl-2-aminopyridines with 2-Iodobenzoic Acids in Water

H
N N I

CO2H

Ar1 Ar2
N

N

O
+Het

H2O

Pd(OAc)2/Ag2O
120 °C, 3 h

low catalyst loading (down to 0.1 mol% Pd)

water as the solvent

good functional group tolerance

Ar1

Ar2

28 examples
up to 93% yield

Het
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Manganese-Catalyzed Enantioselective Hydrogenation of Simple 
Ketones Using an Imidazole-Based Chiral PNN Tridentate Ligand

KOH, MeOH, rt

Fe

Ph2P

N N

N

Bn

Mn

CO COOC
Br

3 MPa of H2

H

R

O

R

OH

Ar Ar

Mn-L2 complex

Mn-L2 complex

26 examples
up to >99% yield
up to >88% ee

up to 8200 TON
18
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A. Shiogai
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S. Yokoshima*
Nagoya University, Japan
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Synthetic Studies on Bilobalide

O

MeO

HO OMe

OMe

HO

OTBSTBSO

OO O

OTBSTBSO

O OO

O

O
OO

O
O

OH
OH

H

bilobalide

Diels–Alder
reaction

desymmetrization

Corey's intermediate
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H. M. Nguyen
H. R. Chand
N. E. Golantsov*
I. V. Trushkov
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Russia (RUDN University), Rus-
sian Federation
Cyclopentene Assembly by Microwave-Assisted Domino Reaction of 
Donor–Acceptor Cyclopropanes with Ketals

Lewis acid

microwave irradiation

– 2 MeOH

19 examples
up to 94% yield

OMe

OMe

CO2Me

CO2Me

Ar2

Ar2

+

CO2MeMeO2C

Ar1, Ar2 = aryl or hetaryl

Ar1 Ar1
Letter

295

https://doi.org/10.1055/s-0039-1690775
https://doi.org/10.1055/s-0039-1691559
https://doi.org/10.1055/s-0039-1690783


Imprimatur:

Date, Signature
tc0420st.fm 2/14/20

Accounts and
Rapid Communications 
in Chemical Synthesis

2020
Vol. 31, No. 4

March ISyn  lett 

Syn  lett

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.
Synlett 2020, 31, 301–308
DOI: 10.1055/s-0039-1691500

X. Long
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H. Wu
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Kunming Institute of Botany, 
P. R. of China
Syn  lett

as
 

Total Synthesis of Asperchalasine A

asperchalasine A

MeHO

HO OH

O

Me

HO

Me

HN

O
O

Me
Me

MeH

H

OOH
H

H

Me

OH

Me

NH

O
O

Me
Me

Me H

O

H

Me

OH

O
OH

Aspergillus flavipes

aspochalasin B

Me

OHO

Me

HN

OO

Me

Me

Me
H

biosynthesis

biomimetic
total synthesis

epicocine

Me

HO

O

Me

HN

O

O

Me
Me

MeH

O

H

H

Me

OH
HO

HO

+
Diels–Alder

[5+2] 
cycloaddition

• First total synthesis of asperchalasine A, 15 steps (LLS)
• Key steps: Diels–Alder & biomimetic oxidative heterodimerization [5+2]
• Unveiling biosynthetic connections of merocytochalasans
19
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Benziodoxole-Derived Organosulfonates: The Strongest Hypervalent 
Iodine Electrophiles and Oxidants

O

HO

I+   –OTf

OH

I

O

HO

–O
OH

–OTf
–OTf

H3O+

+

+

O

O

I OAc

OTs

OAc

DMP-OTs

R1 = aryl or

R1 N
OH

ON

NR1 R2

IBA•HOTf, rt, 1 h

70–90%

Ph
R2 = alkyl, CCl3 or Ph

OH

OBn OTBS

MeO

O

OBn OTBS

MeO

DMP-OTs, pyridine
CH2Cl2, 30 min, rt

97%

CnF2n+1CH(OH)2CnF2n+1CH2OH

77–82%
(ii) H2O

(i) IBX•2HOTf, CH2Cl2
40 °C, 0.5–4 h

n = 6–9

IBA•HOTf

IBX•2HOTf

+   R2C N
20
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Development of a Divergent Route to Erythrina Alkaloids

O
N

MeO

O
H

(+)-DHbE

MeO

N

MeO

C

H

O

N
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Bioinspired Synthesis and Physical-Chemical Properties of a New 10-
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Syntheses of cis- and trans-Jamtine and Their N-Oxides via a 
Benzyl Configuration-Inversion Approach

MeO2C

MeO2C

N

MeO

MeO O

OMeO2C

N

MeO

MeO O

O

MeO2C
H

N

MeO

MeO H

(cis,cis)-jamtine N-oxide

Conjugate reduction/
Robinson cyclization

H-

O

one-pot

(trans,cis)-jamtine N-oxide

N

MeO

MeO H
Configuration

inversion

O

O

21
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Ural Federal University, Russian 
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Three Ways Aliphatic Aldehydes React with Nonstabilized Azomethine 
Ylides

Alk

N

O

R

O

Alk'

Alk'

NMeR

N

R

Alk'

Alk with a-CH2

O

Alk

O
+ N R

9 examples
40–97% yield

4 examples
47–98% yield

6 examples
25–93% yield

Alk with a-CH
any Alk

Alk = Pr, i-Pr, Bu, i-Bu, t-Bu, Bn, Cy, (CH2)2Ph, 3-chloropropyl; R = Me, Bn
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Y.-Z. Ji
H.-J. Li*
H.-R. Yang
Z.-Y. Zhang
L.-J. Xie
Y.-C. Wu*
Harbin Institute of Technology, 
P. R. of China
Weihai Institute of Marine Bio-
medical Industrial Technology, 
P. R. of China
TMSOTf-Promoted Sulfinylation of Electron-Rich Aromatics with Sodi-
um Arylsulfinates

X
R1

X

S
O

Ar

R1

R2

R2

S
Ar

O

X = NMe, NBn, NPh, NH, S

R1 = F, Br, Me, OMe, NO2, CN

R2 = OMe, OH, Me

12 examples

yield up to 95%

34 examples

yield up to 90%

ArSO2Na, TMSOTf

air, room temperature
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Z. Zhang
Z. Sun*
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A New Synthesis of L-Hydroxypipecolic Acid

H HCl

O

O
O

six-step
reaction

O
H
N

S
O

CN
N

S
O

HO

CN

ring-closing
reaction

N

HO

COOH

hydrolysis
  reaction

L-hydroxypipecolic acid
22
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X. Guan
R. Yan*
Lanzhou University, P. R. of China
as
 

Copper-Catalyzed Synthesis of Alkyl-Substituted Pyrrolo[1,2-a]
quinoxalines from 2-(1H-Pyrrol-1-yl)anilines and Alkylboronic 
Acids

21 examples, up to 77% yield

X

N

N

R2

X N

NH2

R1
R1R2B(OH)2

PivOH, DCM, 80 °C, O2

R2 = alkylX = C, N

Cu(OPiv)2 (10 mol%)
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B. Sun
T. Xu
L. Zhang
R. Zhu
J. Yang
M. Xu
C. Jin*
Zhejiang University of Technolo-
gy, P. R. of China
Metal-Free Regioselective Alkylation of Imidazo[1,2-a]pyridines with 
N-Hydroxyphthalimide Esters under Organic Photoredox 
Catalysis

+

Eosin Y (1 mol%)
TfOH (50 mol%)

DMSO, N2, r.t. 
blue LEDs

N

N R2

R

N

N

H

ON

O

O

O

R

R1, R2 = EDG, EWG
mild reaction conditions
oxidant- and metal-free

R2

R = 1°, 2°, and 3° alkyl
30 examples
38–86% yield

R1 R1
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E. Rilvin-Derrick
N. Oram
J. Richardson*
Eli Lilly and Company, UK
Syn  lett
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An Efficient Palladium-Catalysed Aminocarbonylation of Benzyl Chlo-
rides

Cl

+ N
H

R2R1

desired 
reaction

undesired background
reaction suppressed by 

solvent, base and 
catalyst

N
R2

R1

O

N

R2

R1

CO (50 psi)
Pd(OAc)2, DPEPhos

EtN(iPr)2, PhMe
70 °C

- non-traditional     
  optimisation approach
- inexpensive ligand
- gram scale
- 0–97% yield
- 21 examples
23
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S. Chuprun
D. Dar’in
G. Kantin
P. Zhmurov
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
as
 

-Diazoacetamides in Sc(OTf)3-Catalyzed Tiffeneau–Demjanov Ring 
Expansion: Application towards the Synthesis of Rare Bicyclic Pyrazoles

X

O
O

N
R1

R2

ArNHNH2

(1.1 equiv.)

LR (1.1 equiv.)
THF

 55 °C, 24 h X

NN

Ar

N
R2

R1

N2
N

O
R2

R1X

O

+

X = CH2, NCO2Et, S, O

Sc(OTf)3

(50 mol%)

CH2Cl2
–10 °C to r.t.

30 min
8 examples

42–83%
8 examples

11–68%
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H. Bagum
B. R. Shire
K. E. Christensen
M. Genov
A. Pretsch
D. Pretsch
M. G. Moloney*
University of Oxford, UK
Oxford Suzhou Centre for Ad-
vanced Research, P. R. of China
Bicyclic Lactams Derived from Serine or Cysteine and 2-Methylpro-
panal

77

N

66

X
44

Z

O

OH
KOt-Bu, THF

reflux, 8 hN

O O

X

CO2Me

EtO

2
R

R

X = O, S
Z = H, CO2Me
R = H, Me

5 examples, 13–76%
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J. Gracia-Vitoria
Á. Carretero
I. Osante*
C. Cativiela*
CSIC-Universidad de Zaragoza, 
Spain
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Diastereopure Synthesis of Novel Cyclohexane-Ring-Based Con-
strained Lanthionine and -Methyllanthionine through an SN2 
Reaction with a -Bromoalanine as a Key Step

S

NH2

CO2H

2

NHR1
CO2Me

S
CO2R3

NHR2

constrained lanthionine

NHR1
CO2Me

S
CO2R3

NHR2

a-methyllanthionine

SH

NH2

CO2HL-cysteine-OMe

Br

CO2R3R2HN
24
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Y. Che
R. Wang
Y. Fu*
Z. Du*
Northwest Normal University, 
P. R. of China
as
 

Acid-Mediated Denitrogenation/Rearrangement/Coupling of Benzyl 
Azides with Triazolyl-Substituted Cycloalkanones

N3

R1

O

N

NN
Ar

CH2Cl2, 0 °C to r.t.

O
N

NN
Ar

N
H

R1

R1 = H, 4-CH3, 4-F,
3-CH3, 4-NO2,  4-Cl

n = 1, 2, 3

TfOH

n

n = 1, 2, 3
n

20 h

   Incorporates b-triazolyl and b-aminomethyl unit into one cycloketone molecule
   Wide scope of substrates                     Mild reaction conditions          
   Simple operation                                       Products have latent bioactivities
   High syn-diastereoselectivity

  28 examples
up to 82% yield
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Y. Wei*
Y. Yan
X. Li
Nanjing University of Posts & 
Telecommunications, 
P. R. of China
Copper-Catalyzed Oxidative Synthesis of -Ketoamides from Aryl 
Methyl Ketones and N-Bromobutanimide Using N,N-Dimethylforma-
mide as Dimethylamine Source

NBS, 80 °C
+

Cu(OAc)2

Ar

O

Ar

O
N

R2

R2

O
N

R2

R2

O

R1

One-pot cascade

H2O+

12 examples
31–90% yieldN,N-dimethylformamide as dimethylamine source
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N. Gondo
Y. Tanigaki
Y. Ueda
T. Kawabata*
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-Selective Vinylogous Aza-Morita–Baylis–Hillman Reaction with N-
Carbamoylimines

a

g

O

Ar

N

H
+

O

Ar

O

Ar
N

N

(DABCO)
N

N

(DABCO)

a-adduct g-adduct

PG = Ts PG = Boc

previous report this work

a

g

a/g = 1/14 to >20 (37–67%)
10 examples

NHBoc

NHTs

PG
25
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R. A. Fernandes*
A. Kumari
R. S. Pathare
Indian Institute of Technology 
Bombay, India
Syn  lett

as
 

A Decade with Dötz Benzannulation in the Synthesis of Natural Products

Cr(CO)5

X

X = OR, NR2

RL

RS

+R'

X

R'

RS

RLC
O

Cr(CO)3

[3+2+1]
X

RS

RL

OH

R'
juglomycins

eleutherinshongconin

cardinalin-3

nocardione

isagarin

frenolicin B kalafungin

astropaquinones

arizonins

thysanones

actinorhodinscrisamicin A

kendomycin

medermycin

anhydrolandomycinone
landomycinone

tetrangulol

naphthacemycin A9

Natural products 
synthesized in the last
decade using the Dötz benzannulation/reaction

Dötz Benzannulation

Dötz Reaction

Wulff–Dötz Reaction
26
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K.-i. Takao*
A. Ogura
K. Yoshida
S. Simizu
Keio University, Japan
Total Synthesis of Natural Products Using Intramolecular Nozaki–
Hiyama–Takai–Kishi Reactions

Me

Me

H

O

O

C7H15

OH

HO

OH

Me

H

OMe

H

HO2C
OH

O

O

Me

O

Me Me

Me

OHMe

O
H

Me

Me

H H

H

Me

O

O

Me

O
Me

H

Me

AcO

HO
H

Me

OMe

HO

NiCl2 (cat.)
CrCl2

Intramolecular
Nozaki–Hiyama–Takai–Kishi

reaction

(+)-Pestalotiopsin A (+)-Aquatolide

(+)-Vibsanin A (+)-Cytosporolide A
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421

Imprimatur
https://doi.org/10.1055/s-0039-1691580
https://doi.org/10.1055/s-0039-1690791


VI

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 434–438
DOI: 10.1055/s-0039-1690776
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Universitaria, Italy
Syn  lett

Syn  lett

is
 s

t

Self-Assembling L-D-L-Tripeptides Dance the Twist
27
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A. Yu. Sukhorukov*
N. D. Zelinsky Institute of Organ-
ic Chemistry, Russian Federation
as
 

Umpolung of Enamines: An Overview on Strategies and Synthons

normal polarity

N
b

d–

inverted polarity

N
b

d+

E Nu–+
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M. A. Miller
R. A. Day
D. A. Estabrook
E. M. Sletten*
University of California, USA
A Reduction-Sensitive Fluorous Fluorogenic Coumarin
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T. Roy
J.-W. Lee*
University of Copenhagen, 
Denmark
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Cyanide-Mediated Synthesis of Sulfones and Sulfonamides from Vinyl 
Sulfones

R
S

R'

O O

R
S

NR1R2

O O

S
CNO

OPh
SO2Ph

CN1,4-addition

S
O

OR 2) R'X or NR1R2/NBS
    rt, <1 h

1) CN
or

up to 95% yield
17 examples

• high yields, short reaction time
• operationally simple
• easy purification
• odorless sulfone synthesis

H+, base

elimination

R = Ar, Alkyl
28
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T. K. Britten
P. D. Kemmitt
N. R. Halcovitch
S. C. Coote*
Lancaster University, UK
as
 

1,2-Dihydropyridazines as Versatile Synthetic Intermediates

NHRRHN

RR

NN
R R

TsHN NHTs
N N

RR

OHHO
N N

RR

versatile 
intermediate

NRO2C

RO2CHN
Letter

459
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 463–468
DOI: 10.1055/s-0039-1690796

J. Fischer
H. Serier-Brault
P. Nun
V. Coeffard*
Université de Nantes, CEISAM 
UMR CNRS 6230, France
Substrate-Selectivity in Catalytic Photooxygenation Processes 
Using a Quinine-BODIPY System

CO2Me

O

O

MeO2C OH

+

Me

OH

85% selectivity 
with 4 substrates

up to 4 substrates

Ph

N
B

N

Me

Me F F Me

Me

I I

Catalytic system:

and Quinine

Oxidant: O2
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F. Demeter
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Y.-C. Lee
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An Efficient Synthesis of the Pentasaccharide Repeating Unit of Pseudo-
monas aeruginosa Psl Exopolysaccharide

O
HO

HO
HO

OH

O
HO

HO
HO

O OH3C
HO

O
OH

O
HO

HO
O

OH

O
HO

HO
O

OH

OPMP

Total synthesis: 26 steps

OH3C

OAc

SPh

HO
AcO

O
AcO

AcO
AcO

OAc

O CCl3

NH

synthesis

R = Bn
R = TBS

OO
O

SPh

OR

NAPO
Ph

OO
O OPMP

OBn
HO

Ph

stepwise
29
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S. A. Zisopoulou
S. Bousis
J. Haupenthal
J. Herrmann
R. Müller
A. K. H. Hirsch*
D. Komiotis
J. K. Gallos
C. I. Stathakis*
Aristotle University of 
Thessaloniki, Greece
Helmholtz Centre for Infection 
Research (HZI), Germany
as
 

Synthesis and Biological Evaluation of Novel 2-Substituted Analogues 
of (–)-Pentenomycin I

O
O

O

TrO

Pd-catalyzed coupling 
reaction

HO

HO

O

HO

R

HO

HO

O

HO

X

R = n-C8H17

S. aureus str. Newman           MIC = 27 µg/mL
S. pneumoniae DSM20566    MIC =  9 µg/mL
S. pneumoniae DSM11865    MIC =  9 µg/mL

and
deprotection

17 new pentenomycin derivatives
combined yield range for coupling and 

deprotection steps: 39–94%

X = both EWGs and EDGs R = aryl, alkyl

I

Letter

475
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 482–486
DOI: 10.1055/s-0039-1690246

M. Koyioni*
P. A. Koutentis
University of Cyprus, Cyprus
The Reaction of 6-(4-Chloro-5H-1,2,3-dithiazol-5-ylidene)-4-methylcy-
clohexa-2,4-dien-1-one with Benzene-1,2-diamine: Synthesis and 
Chemistry of N-(2-Aminophenyl)-2-hydroxy-5-methylbenzimidoyl Cy-
anide

Me

O
N

S
S

Cl

O

N

N
Me Me

OH

HN

N

OH

Me

N

N

H2N

+ +

NH2

NH2

AcOH, reflux
up to 59%

HCO2H, rt
up to 90%

AcOH, rt
up to 70%
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Synthesis of Bioderived Cinnolines and Their Flow-Based Conversion 
into 1,4-Dihydrocinnoline Derivatives

N
N

CHOglucose

N
H

NH2

H2O O2

H2

H-Cube Reactor

N
H

N

CHO

N
H

N

NHR

N
H

N

R

novel 1,4-dihydrocinnolines (11 examples, yields 76–92%)

(via aldol)(via imine)
30
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P. Patel
S. A. Rousseaux*
University of Toronto, Canada
as
 

Nickel-Catalyzed Amination of -Aryl Methyl Ethers

OMe NR2

Challenging C(sp3)–O oxidative addition
Reversible C(sp3)–N reductive elimination

R R

R = Me, H

R2NH
NiCl2(dppf) (10 mol%)

NaH, MgCl2, Zn dust

15 examples
up to 81% isolated yield
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K. Masuda
Y. Wang
S.-y. Onozawa*
S. Shimada
N. Koumura
K. Sato
S. Kobayashi*
The University of Tokyo, Japan
National Institute of Advanced 
Industrial Science and Technology 
(AIST), Japan
Robust Organic Photosensitizers Immobilized on a Vinylimidazolium 
Functionalized Support for Singlet Oxygen Generation under Continu-
ous-Flow Conditions

O2 (Air)

O
O

Immobilized catalyst

High yield
Continuous operation

> 300 h

White LED light
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Intramolecular Ring-Opening of Oxetanes: Access to Functionalised 
Hydroxymethyl 2,3-Dihydroimidazo[1,2-c]quinazolines
31
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A. Picard
S. Ciblat
Y. K. Ramtohul*
Paraza Pharma Inc., Canada
as
 

Synthesis of ,-Disubstituted Benzocyclobutane Amino Acids 
through [2+2] Annulation of Benzyne with Dehydroalanine

+ Boc2N CO2Me

8 examples
19–88% yield

OTf

TMS

CO2Me

NBoc2

R
 CsF, MeCN

25 °C
16–48 h

R

O

N
H

NBoc2

OMe

O
N
H

O

NHBoc

MeO2C

R = Me, F, OMe
Letter

507
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 512–516
DOI: 10.1055/s-0039-1690818

S. Gazzola
M. R. Gordon
S. D. Lindell*
Bayer AG, Crop Science Division, 
Germany
General Route to Purin-2-ylmagnesium Halides by Metal–Halogen 
Exchange in Dichloromethane

N

NI N

N

R1

R2

N

N

OH

N

N

R1

R2

R3

R2 = i-Pr, p-Tol

2) R3CHO

8 examples; 53–84% yield in CH2Cl2 (compared with <15% in THF)

1) EtMgBr, –5 °C

R1 = H, Cl R3 = Ph, 3-O2NC6H4, 4-MeO2CC6H4, 2-furyl, 
        3,4-(OCH2O)C6H3, i-Pr, BnOCH2

CH2Cl2
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Concise Synthesis of Potential 4-Hydroxy-5-fluoropentyl Side-Chain 
Metabolites of Four Synthetic Cannabinoids

N
H

O

N

F

OH

NH
O

N

OH

F

O

N

F

OH

O

N

F

OH

R

R = H or COOH

3 steps
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Electrophiles

R1

CO2R2

O

E

N
R4 O

R3

O

CO2R2

R1

ON

OH

CO2R2

R1

R3

R4

Spontaneous
cyclization

Nitrones 
or

nitrile oxides Three chiral centers 
or

Two chiral centers 
with N=C bond

R1

CO2R2

OH

E

Two chiral centers

Chemo-, regio-, diastereo-, and enantioselective

Reduction

Chemo- and enantioselective Diastereoselective
R1

CO2R2

O
Chiral transition- 

metal catalyst
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34
Account

535
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 
Synlett 2020, 31, 547–552
DOI: 10.1055/s-0039-1690797

V. Elumalai
J. H. Hansen*
UiT The Arctic University of Nor-
way, Norway
as
 

A Green, Scalable, One-Minute Synthesis of Benzimidazoles
 Cluster

547
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 553–558
DOI: 10.1055/s-0039-1691533

C. Alves
C. Grosso
P. Barrulas
J. A. Paixão
A. L. Cardoso
A. J. Burke
A. Lemos
T. M. V. D. Pinho e Melo*
University of Coimbra, Portugal
Asymmetric Neber Reaction in the Synthesis of Chiral 2-(Tetrazol-5-yl)-
2H-Azirines
Cluster

553

https://doi.org/10.1055/s-0039-1691533
https://doi.org/10.1055/s-0039-1690797
https://doi.org/10.1055/s-0039-1690777


VII

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 559–564
DOI: 10.1055/s-0039-1691523

P. Massé
S. Choppin*
L. Chiummiento*
G. Hanquet
F. Colobert
Université de Strasbourg / Uni-
versité de Haute- Alsace, ECPM, 
France
University of Basilicata, Italy
Syn  lett

Syn  lett

is
 s

t

Unintended Formation of a 26-Membered Cycle in the Course of a 
Novel Approach to Myricanol, a Strained [7,0]-Metacyclophane

OBn

MeO

MeO

BnO

O

OH

MeO

MeO

HOHO

(±)-myricanol

13
Ru

OBn

MeO

MeO

BnO

OBn

OMe

OMe

OBn

Unintended 
RCM

Ru O

O

( )
2

( )
2

( )
2

( )
2

26

Desired
RCM
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Semi-Industrial Fluorination of -Keto Esters with SF4: Safety vs Efficacy

R3 R2

O

OEt

O
R4

R3 R2
OH

O

R4

F F
25 examples

> 50 g from 1 run

R1
R1

R = H or alkyl

S A F E T Y

vs
E F F I C A C Y

5+ step routes, DAST 
on a deoxofluorination step

two-step route
SF4, HF
Cluster

565
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 575–580
DOI: 10.1055/s-0039-1691570

Y. Zi
M. Lange
P. Schüler
S. Krieck
M. Westerhausen
I. Vilotijevic*
Friedrich Schiller University Jena, 
Germany
Synthesis of -Lactams via Enantioselective Allylation of Anilines with 
Morita–Baylis–Hillman Carbonates

Ar1

OBoc

CO2Me

(DHQD)2AQN 
(10 mol%)

Ar2

NH2 Ar1 CO2Me

NH
Ar2

Ar1

N
OAr2

1. Sn(HMDS)2

up to 97% yield
up to 98:2 er

single isomer
up to 93% yield

good control of 
diastereoselectivity

C6H12, rt 2. H2, Pd/C
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FAST Hydrogenations as a Continuous Platform for Green Aromatic 
Nitroreductions

F
lo

w
0.

5–
5.

0 
m

L/
m

in

5% Pd-C
Packed-bed

6–21 cm
80 °C

H2

(5–10 bar)

COOH

NO2

PNBA

COOH

NH2

PABA

Excess
H2

BPR

MFC

G/L

MFC = mass flow controller
G/L = gas-liquid separator
BPR = back-pressure
36
Cluster

581
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 
Synlett 2020, 31, 587–591
DOI: 10.1055/s-0039-1690851

B. Qu*
L. P. Samankumara
A. Saha
M. G. Schumer
Z. S. Han
N. Haddad
C. A. Busacca
N. K. Yee
M. C. Kozlowski
J. J. Song
C. H. Senanayake
Boehringer Ingelheim Pharma-
ceuticals, Inc., USA
as
 

Rational Design of New Dihydrobenzooxophosphole-Based Lewis Base 
Organocatalysts

Ph

O

Ar Ph

O

Ar

NH HN
O O

O
P P

O

OMe MeO

O O

tBu tBu

up to 90.2:9.8 er
          94% yield

HSiCl3 (5 equiv), acetonitrile, 0 °C

(10 mol%)

Strong H-bonds enhance reactivity of the new catalyst
Cluster

587
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 592–594
DOI: 10.1055/s-0039-1689925

G. Di Mauro
M. Drescher
S. Tkaczyk
N. Maulide*
University of Vienna, Austria
Aminoxylation of Thioalkynes through Radical-Polar Crossover

S

S

O

O
N

N

O

TfOH

radical-polar crossover
 aminoxylation reaction

9 examples
up to 65% yield

radical-polar crossover
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Magnesium-Catalyzed N2-Regioselective Alkylation of 3-Substituted 
Pyrazoles

R1

NHN

R2

R1

NN

R2

O
R3

R1

NN

R2

R3
O

+

cat. Mg2+, base
yield up to 90%

base
yield up to 70%

N2/N1 up to 98:2
13 examples

N1/N2 up to 99:1
15 examples

R3

O

Br
2 1

2 1

2 1
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Asymmetric Synthesis of 2,3,6-Trisubstituted Piperidines via Baylis–
Hillman Adducts and Lithium Amide through Domino Reaction

4-BnOC6H4
COOMe

OAc
4-BnOC6H4

COOMe

N

COOH

Ph

Ph

N
H

4-HOC6H4

MeOOC

4-FC6H4

Ph N
Li

Ph

(R)-1 4-FC6H4MgBr

yield: 69%
chiral lithium domino

 reaction to 
d-amino acids three points of variation 

on chiral 2,3,6-trisubstituted
 piperidines

overall yield: 20%
Cluster
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Click Variations on the Synthesis of 2-Nitrophenyl-4-aryl-1,2,3-
triazoles without Isolation of 2-Nitrophenyl Azides

F

NO2

N

NO2

NN

X

X

N3

NO2X

   NaN3

O
not isolated

N

NO2

NN

X

EWG

EWG

I

SiMe3

Pd cat.
Cu cat.

+

DBU cat.

H
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Synthesis of Novel 1,2,3-Triazole-Dihydropyrimidinone Hybrids 
Using Multicomponent 1,3-Dipolar Cycloaddition (Click)–Biginelli 
Reactions: Anticancer Activity

N3

O

O

O

H2N NH2

multicomponent
click–Biginelli 
reactions
in one pot

N
H

NH

O

N
NN

Ph

X

Y

N
H

NH

O

N
NN

Ph

X

Y

N
N
N

R

hybrids A

X

Y

hybrids B

R

Br

N
O

O

multistep sequence:
bromination
azidation
CuAAC

MW MW

X

Y

= H, Cl, OBn

= H, Br, OMe

5 examples
up to 57% yield

16 examples
up to 99% yield

Cu(I)

antiproliferative assay against the cancer cell lines: 
A549, SW1573, HBL-100, T-47D, HeLa, WiDr
Cluster
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Aza-Morita–Baylis–Hillman Reaction with Vinyl-oxadiazoles: An Expe-
ditious Approach to Access New Heterocyclic Arrangements

O N

N AcOH (1.05 equiv)
toluene (1 M), r.t.

R3

R1

R1 and R2 = EDG and/or EWG R3 = Ph, 4-O2NC6H4, 
4-MeOC6H4, CHPh2

• New aza-MBH adducts
• Highly atom economy
• Potential biological activity
• 16 Examples, 31–93% yield
• 30 min to 24 h

H

N
SO2R2

N
N

(1.05 equiv)

vinyl-oxadiazoles

NH

N

NO
R3

S
R2

O

O

R1
Cluster
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Stereodivergent Metal-Catalyzed Allene Cycloisomerizations

R1 •

R2

R3

ab

g
E

OO

R4

ER2

R3

R1
O

R4

ER2

R3

R1

R4

cat. LnPd

syn-selectiveanti-selective

a

g cat. LAuCl

Cu(OTf)2
toluene

NaOMe
THF

substrate-controlled stereodivergence 
based on differing mechanisms
39
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1,2,4-Triphenylpyrroles: Synthesis, Structure and Luminescence Prop-
erties

NH2

R3

N

R1

R3

R2

O

R1 R2

Me

NO2

5 examples
up to 34% yield over 3 steps
R1, R2, R3 = H, OMe, NMe2

Et2NH, DBU

O

R1 R2

NO2 i) KOH
ii) H2SO4
Cluster
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Construction of C–C Bond via C–N and C–O Cleavage

OAc
OAc

FG

OAc

n
n

Ar
Ar

NMe3

OTf

+

–
NMe3

Ar OTf

+

C N C O C C
Ni

Mn

–
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Mn >106 g mol-1

N N

O

Mg
(Me3Si)2N N(SiMe3)2

N N

O
Mg

N(SiMe3)2

N(SiMe3)2

StabilizationActivation

n PO

N

N
O

H

n+1

+
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Synthetic Studies Towards Spirocyclic Imine Marine Toxins Using N-
Acyl Iminium Ions as Dienophiles in Diels–Alder Reactions

HN

O O

H
O

OH

Me

N

O

OH

O

HO

H

H

HO

O

O

N

HO

H O O

O

HO
N

H

O

O OH

H

N

R

n
N

n
O

OR

MeO

NO

OR

n

R
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N
Me

CO2Me

R1

R

R

Ph

toluene, 150 °C
 30 min

Microwave-assisted 
synthesis

MW

150 °C, 2–7.5 hours

N
Ph

CO2MeR1

R

R

MeN
Me

CO2Me
R1

R

R
Ph

+

up to 59% yield up to 81% yield
R = H, OMe
R1 = Alk, Bn, Ph

primary thermolysis products final thermolysis products
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Visible-Light-Triggered Decarboxylative Alkylation of 8-Acylamino-
quinoline with N-Hydroxyphthalimide Ester

R1 NH

O

N O

O

O

O
R2

N
R1 NH

O

N

+

R2

Decarboxylative coupling
Broad substrate scope

Photocatalysis
32 examples

up to 85%
Oxidant free

alkyl source
DMSO, TFA, r,t,

visible lightIr

R2 = 1°, 2°,and 3°
alkyl groups
42
Letter

677
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 

i

Synlett 2020, 31, 683–686
DOI: 10.1055/s-0039-1690793

E. Shim
A. Zakarian*
University of California, USA
as
 

Stereoselective -Tertiary Alkylation of N-(Arylacetyl)oxazolidinones

NO

O

Ph

O

Ar
NO

O

Ph

O

Ar

RR
R

Br

R R
R                     , SnCl4

[ZrIV]

up to 77% yield
up to 50:1 dr

tert-butyl, adamantyl,
1,1-dimethylalkyl,
1-methylcyclohexyl
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N

O
O

NH

N

O
O

HN

OO

BzO
OPG

35–71% (brsm)
dr 14:1 to 19:1

5 examples

BzO

O

OHO

(S)

Ni2+

a-hydroxy 
1,4-diketone

PG = TMS
         or TBS

TBSO TBSO
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DOI: 10.1055/s-0039-1691600

F. Tamaddon*
A. Khorram
Yazd University, Iran
Syn  lett

Syn  lett

s 
st
Advanced Catalyst-Free Pseudo-Six-Component Synthesis of 
Tetrahydrodipyrazolopyridines in Water by Using Ammonium 
Carbonate as an Ecofriendly Source of Nitrogen

NH2⋅H2OH2N   2

RO

O

CH3

O

2

 (NH4)2CO3

H2O, r.t.
+

N

Ar

N
NN

N

CH3H3C H

THDPPs,

*No catalyst
*No organic solvent
*One step
*Scalable

10 examples

82–97% yield

R = -Me, Et

Ar = Ph, 4-HOC6H4,4-ClC6H4, 4-H3CC6H4,
3-O2NC6H4, 4-(H3C)2NC6H4, 4-O2NC6H4, 
2-ClC6H4, 4-H3COC6H4, 4-BrC6H4

Ar H

O

HH H
43
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Synlett 2020, 31, 695–698
DOI: 10.1055/s-0039-1691587

K. Su
M. Qin
Y. Chen
Y. Liu
Y. Tian
B. Chen*
Lanzhou University, P. R. of China
as
 

Diiodine-Mediated Oxidative Reaction for the Construction of 
Imidazo[1,5-a]pyridines under Metal-Free Conditions

N
R1

NH2

N

N

R1

I2

CH2Cl2, 8 h

100 °C

R2

R2metal-free

no additives

peroxide-free 12 examples

up to 90% yield

+
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Y. Sawama*
Y. Miki
H. Sajiki*
Gifu Pharmaceutical University, 
Japan
N-Heterocyclic Carbene Catalyzed Deuteration of Aldehydes in D2O

N N

Cl

(IMes·HCl)

Na2CO3

D2O, CPME
argon, 120 °C

N

N
R

R

Ar

OH

N

N
R

R

Ar
O

H

D OD

D

Breslow intermediate

IMes

• Organocatalytic one-pot deuteration of aldehydes
• Ar groups include naphthyl, pyrrolyl, indolyl, etc.
• 14 examples, up to 99% yield (>99% D)

Ar CHO Ar CDO

–
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W. Phakhodee
D. Yamano
M. Pattarawarapan*
Chiang Mai University, Thailand
Syn  lett

Syn  lett

s 
st
Ultrasound-Assisted Synthesis of N-Acylcyanamides and N-Acyl-Substi-
tuted Imidazolones from Carboxylic Acids by Using Trichloroisocy-
anuric Acid/Triphenylphosphine

R N
H

O
CN

R'

H2N CO2Me

R N

O

N
H

HN
O

R'

R OH

O TCCA, PPh3

NaNHCN (aq)

r.t., 10 min

R = aryl. alkyl, heteroaryl
(20 examples, 54–98%)

1. TCCA, PPh3

2. NaNHCN (aq)

3.

(9 examples,
up to 78% over 3 steps)
44
Letter

703
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 

i

Synlett 2020, 31, 708–712
DOI: 10.1055/s-0039-1691596

A. Bhattacharyya
S. Das
N. Chauhan
P. K. Biswas
M. K. Ghorai*
Indian Institute of Technology 
Kanpur, India
as
 

Facile Synthesis of Oxime Amino Ethers via Lewis Acid Catalyzed SN2-
Type Ring Opening of Activated Aziridines with Aryl Aldehyde Oximes

N

Ar2

SO2Ar1
Ar3 N

OH

BF3•OEt2 (20 mol%)
CH2Cl2, 0 °C to rt

O
H
N

Ar2 SO2Ar1

19 examples
up to 85% yield

N

Ar3
catalytic, metal-free

regio- & stereospecific

mild reaction conditions

general substrate scope

Ar1 = Ph, 4-MeC6H4, Mes, 4-OMeC6H4, 4-tBuC6H4;
Ar2 = Ph, 4-tBuC6H4, 4-FC6H4, 4-ClC6H4, 4-BrC6H4, 2-ClC6H4, 2-FC6H4, 3-ClC6H4, 3-FC6H4;
Ar3 = 4-OMeC6H4, 4-FC6H4, 4-BrC6H4, 3-BrC6H4, 2-NO2C6H4, 1-naph, 2-naph
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DOI: 10.1055/s-0039-1691590

Y.-X. Zhang
X. Xiao
Z.-H. Fu
J.-H. Lin*
Y. Guo*
X. Yao*
Y.-C. Cao
R.-B. Du
X. Zheng*
J.-C. Xiao*
University of South China, P. R. 
of China
University of Chinese Academy 
of Sciences, P. R. of China
Difluorocarbene-Based Cyanation of Aryl Iodides

R
I

R
CN

Cu(NO3)2
+ NaNH2CF2+

R = aryl, alkyl, alkoxy, CO2Et, NO2, or I
18 examples

up to 78% yield

••
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M. Morita
S. Saito
R. Shinohara
R. Aoyagi
M. Arita
Y. Kobayashi*
Tokyo Institute of Technology, 
Japan
Syn  lett

Syn  lett

s 
st
Synthesis of Phosphatidylcholines Possessing Functionalized Acids at 
sn-2, and 13C–14N and 13C–31P Couplings in Their 13C NMR Spectra

O O (CH2)16Me

O

P
O

O

Me3N+

OH
O–

+EPA

(2-Me-6-NO2-C6H3CO)2O (MNBA)
N-Me-imidazole (NMI)

O O (CH2)16Me

O

P
O

O

(CH3)3N+

O
O–

O

m

s

5

t, 3.8 Hz
d, 4.6 Hz d, 5.3 Hz

d, 8.4 Hz

New combination of MNBA and NMI
with
1) compatibility with acid-labile acids
2) easy purification by chromatography

Observed coupling of 13C–14N as well 
as 13C–31P in 13C NMR (CD3OD)

  signal pattern, J values
45
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Synlett 2020, 31, 723–729
DOI: 10.1055/s-0039-1691577

H. Tan
X.-F. Jiang
L. Jiang
C. Yuan
X. Tang
M.-F. Li
S.-W. Liu
S. Liu
H.-L. Cui*
Chongqing University of Arts 
and Sciences, P. R. of China
as
 

Synthesis of Fully Substituted Pyrroles through a Copper-Catalyzed 
Aza-Michael/Claisen Rearrangement/Cyclization Cascade

+
N

R4OOC

R1

•
R5

COOR4
R2

HN

R3

R1

via

R2

N

R3

R1 COOR4

R5

R5

Cu2O, DCE, 50 °C

R3

R2

N
H

R1 COOR4

R5

R3•

R2

15 examples
31–84% yield

R1 = Alkyl; R2 = R3 = Aryl
R4 = Et, iPr, nBu, Bn 
R5 = Alkyl, Aryl
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Synlett 2020, 31, 730–736
DOI: 10.1055/s-0039-1691594

A. M. Domżalska-
Pieczykolan
B. Furman*
Polish Academy of Sciences, 
Poland
Beyond the Tebbe Olefination: Direct Transformation of Esters into Ke-
tones or Alkenes

R2 O

R1

R3

O

R2

R1

O R3

OR2 R1

O

R3

C
H2

benzyl esters, 
benzhydryl alkohol esters

allyl esters

R2 C
H2

R1

R3

O

R2 C
H2

R1

R3

CH2

R2 R1

CH2

R3

C
H2

Direct transformation of esters into ketones
using Tebbe's reagent only

Direct transformation of esters into olefins
 using Tebbe's reagent only

3 steps

up to 84%

3 steps

up to 72%

2 steps

up to 72%

2 steps

up to 90%
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Synlett 2020, 31, 737–744
DOI: 10.1055/s-0039-1690784

K. Lauder
D. Castagnolo*
King’s College London, UK
Syn  lett

as
 

Photo-Biocatalytic Cascades for the Synthesis of Volatile Sulfur 
Compounds and Chemical Building Blocks
46
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Synlett 2020, 31, 745–749
DOI: 10.1055/s-0039-1690798

W. Yan
M. Paeth
S. Zacate
X. Zeng
W. Liu*
Miami University, USA
Late-Stage Difluoromethylation of Aliphatic Carboxylic Acids with 
Copper Catalysis

R
O

O

N

O

O

Cl
Cl

Cl
Cl

R CF2HR COOH

carboxylic acids

cheap
stable
commercial available

Activation
in situ

or isolated

alkyl-CF2H products

  up to 98% yield
  >60 examples

  late-stage functionalization

Cu
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S. Ghorai
D. Lee*
University of Illinois at Chicago, 
USA
Syn  lett
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Aryne-Based Multicomponent Coupling Reactions

Nu

E

Nu
Nu

E

Nu

E

Various Strategies for             Aryne-Based MCRs

Diversity-Oriented Synthesis
Aromatic Functionalization

Broad Reagent Scope
Diverse Benzenoid Products

E
Nu
47
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Y. Kobayashi*
Y. Takemoto*
Kyoto University, Japan
as
 

Reactions Catalyzed by 2-Halogenated Azolium Salts: 
From Halogen-Bond Donors to Brønsted-Acidic Salts

R1 R2

OH R1 R2

Nu+ TMSI (co-cat.)

TMSNu

+ thiourea 
(co-cat.)

O

N

(RO)n

N-a-glycosylation

R'

O

N
H

O

R'
N
H

O

R'
CO2Me

CO2Me

N

N
R1

I

R2
Y

iodonium ylide

H
alcohol activation

umpolung alkylation

N-β-glycosylation

unique N-glycofunctionalization

BnO

O
LG

(OR)n

OPG

O
N R'

O

H

OAc

N-β-2-deoxyglycosylation

O
N R'

O

H

H

O
(RO)n

O
O

N
H R'

O

O
LG

(OR)n

(OR)n(OR)n

+ thiourea 
(co-cat.)

PG = Bn

PG = Ac

PG = Ac

XB donor (R1, R2 ≠ H)

R' NH2

O

Brønsted acid

or

N

N
H

X

Ar
OTf

XB donor

XB donor

Brønsted 
acid (X = I)

Brønsted 
acid (X = Cl)

XB donor

+

+ base (co-cat.)
XB donor

amide

+ amide
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K. Maruyama
K. J. Malawska
N. Konoue
K. Oisaki*
M. Kanai*
The University of Tokyo, Japan
Synthesis of Tryptophan–Folate Conjugates

H
N

O
NH

N
HO

N O
N H

N

O
N

O

O OH
O

N
H

NH2

O

N
H

N

N N

NH

n

FolateNN HN

Folate =

N
O

Folate

, NOx
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B. Chen
X.-F. Wu*
Zhejiang Sci-Tech University, 
P. R. of China
Syn  lett

Syn  lett
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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
48
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Synlett 2020, 31, 793–796
DOI: 10.1055/s-0039-1691736

B.-X. Tang
H. Zou
B.-X. Xie
H.-Q. Zhong
Y.-H. Wang
Y. Chen
M. Hu
Q.-Q. Wen
S.-Y. Yang
Jinggangshan University, P. R. of 
China
as
 

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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Synlett 2020, 31, 797–800
DOI: 10.1055/s-0039-1690832

D. A. Shabalin
J. J. Dunsford
S. Ngwerume
A. R. Saunders
D. M. Gill
J. E. Camp*
University of Nottingham, UK
University of Huddersfield, UK
University of Bath, UK
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%

MeO2C

N

N
H

R

CO2Me

R

N

NH2

OH

R
N

NH2OH·HCl 
Na2CO3 

EtOH/H2O 
reflux, 1–3 h
11 examples
81–95%
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T. L. D. Pham
T. M. Nguyen
K. A. Tran
H. V. Dang
N. T. S. Phan
H. V. Le*
T. T. Nguyen*
HCMC University of Technology, 
VNU-HCM, Vietnam
Syn  lett

Syn  lett

is
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t

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
49
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Y. Tanji
Y. Tsuji
T. Fujihara*
Kyoto University, Japan
as
 

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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DOI: 10.1055/s-0039-1691595

Z. Wang
X. Yan
X. He
X. Yan
X. Li*
X. Xu*
Zhejiang University of Technolo-
gy, P. R. of China
Iminyl-Radical-Mediated Cyanoalkylarylation of Activated Alkenes 
Enabled by Silver-Catalyzed Decarboxylation of -Imino Oxy Acids

N

O

R2

O
Me

N
O

O
Me

X
CN

R3
AgNO3 (20 mol%)

K2S2O8 (3 equiv)
MeCN, 90 °C

R2

R1

R1

X

N
O

COOH

R3

+

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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Y. Nagao*
K. Hiroya
Musashino University, Japan
Syn  lett
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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

Ar1

O

N
H

Ar2

N

O Ar1

Ar2

SPhtetrabutylammonium chloride (20 mol%)
10-camphorsulfonic acid (20 mol%)

DMF, 40 °C, 24 h

+ PhS N

O

O 19 examples
up to 97% yield
50
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M. Sun
J. Song
L. Wang
W. Yin
M. Miao
H. Ren*
Taizhou University, P. R. of China
as
 

Direct Propargylation of ortho-Quinone Methides with Alkynyl Zinc 
Reagents: An Application to the One-Pot Synthesis of 
2,3-Disubstituted Benzofurans

R3BrZn

R3

OH

O2STs

OH

R1

R2

R1

R2

O

R1

R2

R3

18 examples
12–88% yields

13 examples
33–84% yields

t-BuOK
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Synlett 2020, 31, 823–828
DOI: 10.1055/s-0039-1690773

J. Li
G. Zhao
T. Wang*
University at Albany, State Uni-
versity of New York, USA
Syn  lett
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Organic-Photoacid-Catalyzed Glycosylation

OHO OH
Br Br

Br Br

commercially available Eosin Y

O

O

NMe Me

Me

O BF4
H

photoacidic activity

NMe Me

Me

HO BF4

synthetic acridinium-based
organic photoacid

2'

OHO OH
Br Br

Br Br
COO

visible light
O

RO

photoacid (1 mol%)
PhSSPh (2 mol%)

R1OH

blue LEDs
CH2Cl2

O

OR1

RO

a-selective

visible light

photoacidic activity
51
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C. Wu
H.-G. Cheng*
Q. Zhou*
Wuhan University, P. R. of China
Epoxides as Dual-Functionalized Alkylating Reagents in Catellani 
Reactions for the Assembly of Heterocycles

O

R2

I

+

R3

R3

R2

OH

O
R2

Pd/XPhos

cooperative 
catalysis

oxa-Michael

EWG

R2

O

no external
terminating reagent

R1 R1 R1

R1

2,3-dihydrobenzofuran
scaffolds

isochroman
scaffolds

CO2K(±)

external
terminating reagent

(R3 = EWG)H
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J. T. Shaw*
University of California, USA
Syn  lett
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C–H Insertion Reactions of Donor/Donor Carbenes: Inception, 
Investigation, and Insights

O O

R

HO

HO

OH

OH

O

R

OP

O

[M]

H
H

OP

PO OP

asymmetric
C–H

Insertion
52
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Osaka University, Japan
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Iodine-Based Reagents in Oxidative Amination and Oxygenation

OH

I
OO

New entries in oxidative amination
for primary amine synthesis

N

O

O

I

IAcO OAc

O
I

N

R3R1
R2

OR6

R3R1
R2

CO2H

R3R1
R2

H

R3R1
R2

Reaction development Reagent development

N

O

O

N

Ph
Ph

I ON

X
X

R4 R5
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M. D. Kerim
P. Boyode
J. Garrec
L. El Kaïm*
Institut Polytechnique de Paris, 
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Metal-Free Addition of Boronic Acids to Silylnitronates

8 examples, yields: 24–68%
R1 = cycloalkenyl

R1

NO2 R2
3SiCl

base
R1

N
R2

3SiO O
ArB(OH)2

R1

N
R2

3SiO O
B

O

Ar

R1 Ar

N
OH

BAr
OH

OH

DFT calculations on 
the aryl-transfer step

MeCN
80 °C

+
+

–

–
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Synthesis of 3-Oxoisoindoline-1-carboxamides through Sequential 
Four-Component Ugi Reaction/Oxidative Nucleophilic Substitution 
of Hydrogen
53
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Nucleophilic Addition to Nitrones Using a Flow Microreactor
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cal Sciences, Iran
Ultrasound-Activated Atom-Economical Approach to the Synthesis of 
Highly Substituted Pyrrolidin-2-ones through a Four-Component 
Ugi/5-endo-trig Intramolecular Radical Cyclization Reaction
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Green H2O-Promoted Solvent-Free Synthesis of Enaminocarbonyl 
Compounds with High Stereoselectivity from Electron-Deficient 
Terminal Alkynes

N

R2

R1 H
+ X

R1 = alkyl, aryl
X = COOR, COR, Ts

R2 = alkyl

R2 = H

N

X

R1

R2

NHR1 X

Solvent-free

Catalyst-free
Additive-free

Yields: 65–>99%
20 examples

Yields: 45–65%
4 examples
54
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S. Lakhdar
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V. Dalla*
C. Taillier*
Normandie Univ., France
as
 

Access to Stable Quaternary Phosphiranium Salts by P-Alkylation and 
P-Arylation of Phosphiranes

P

Ar1

P

Ar1 Alk

X

P-Alkylation

or P-Arylation

X = OTf, BF4, PF6

Mild conditions
High efficiency

R RR R

R = H, Me

P

Ar1

X
R R

P

Ar1 Ar2

X
R R

CO2R

New groups

15 examples
Yields up to 98%
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C. Lin*
Y. Xu
Q. Teng
J. Lin
F. Gao
L. Shen*
Jiangxi Science & Technology 
Normal University, P. R. of China
Nickel-Catalyzed Annulation of Aliphatic Amides with Alkynylsilanes: 
An Expeditious Approach to Five-Membered Lactams

TMSR3
N
Q

R2
R1

R3HN
O

Q

R2
R1

H
+ O

Ni/Ag Q =

N

23 examples, up to 99% yield

E-configuration inexpensive Ni(II) as the catalyst

tolerance of various aliphatic amides and alkynylsilanes

aliphatic amides/alkynylsilanes = 1:1

R1, R2, R3 = aryl, alkyl, acyl
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Cairo University, Egypt
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Hantzsch-Like One-Pot Three-Component Synthesis of 
Heptaazadicyclopenta[a,j]anthracenes: A New Ring System

+

N
N

Me

Ph

HN

O

NH2

H2N

O

NH

Ph

Me

N
N

Ar

HO

N
N

Me

Ph

HN

O

N
H

N

NH

N

Ar O

Me

Ph

N
N

Me

Ph

HN

O

N
H

Me

CN

Ar

H2N Me

CN

65–80%

Ar = C6H5, 4-MeC6H4, 4-ClC6H4, 4-O2NC6H4, 3,4-(OCH2O)C6H3

Ar = C6H5, 4-O2NC6H4, 3,4-(OCH2O)C6H3

62–82%
55
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N. Morita
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Showa Pharmaceutical Universi-
ty, Japan
as
 

O-Alkyl S-(Pyridin-2-yl)carbonothiolates: Operationally Simple and 
Highly Nitrogen-Selective Reagents for Alkoxy Carbonylation of Amino 
Groups

(OH)n

NH2

N S OR

O

CH2Cl2 or CH3OH

PySCO2R

PySCO2R: PyS-Moc, PyS-Eoc, PyS-Fmoc, PyS-Troc, PyS-Teoc, PyS-Boc, PyS-Cbz

80–98%

(OH)n

N
H

O

OR
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S. Sbi
V. Mkpenie
K. Tanemura
T. Rohand*
University Cadi Ayyad, Morocco
Ligand-Free and Solvent-Free Synthesis of 1,3-Disubstituted 
Naphthalenes through Stille Coupling

O

Cl

CH

R1

R2

R1SnBu3

R2SnBu3
Pd(0)

60 °C
22 Examples of 
R1 and R2 
functionalized moieties
yield: 50–91%

double Stille coupling reactions plus cyclization
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Formal Synthesis of Pseudolaric Acid B

CO2Me

OAc

O

O

H
HO2C

O
OH

CO2Me

CO2Me
O

TIPSO

Claisen
rearrangement

RCM

iodo-
etherification

17 steps
known
6 steps

Trost’s intermediate Pseudolaric acid B
56
Letter

907
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 
Synlett 2020, 31, 911–915
DOI: 10.1055/s-0039-1691743

V. Králová*
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R. Horák
P. Hradil
Palacký University, 
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Convenient Synthesis of Furo[3,2-b]quinolin-4(1H)-ones

N

O
O

   Sonogashira
(hetero)arylation

18 examples
   (18–79%)

acid-mediated
    metal-free
   cyclization
10 examples
   (33–92%)

N
H

O

O

R

R = H, Ph, p-MeOC6H4, p-HOOCC6H4,
quinolinyl, thienyl, selenophenyl, 
         imidazolyl, pyrazolyl
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M. J. Bird
S. M. Wales
C. Richardson
C. J. T. Hyland*
University of Wollongong, 
Australia
Palladium-Catalyzed Decarboxylative Formal (4+2) Cycloaddition of 
Vinyl Benzoxazinanones with 3-Nitroindoles

N
N
H

EWG

O2N

H

N

NO2

EWG
N
H

O

O

Pd2(dba)3·CHCl3, 
phen

THF, rt
R2R1

- trans selective 
- protecting-group-free vinyl benzoxazinanone
- economical and air-stable ligand
- highly functionalized tetrahydro-5H-indolo[2,3-b]quinolines

trans

up to 94% yield and >98:2 dr

R1
R2

free NH

+
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K. Xu
Z. Wang
T. Zhu*
Sun Yat-Sen University, P. R. of 
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N-Heterocyclic Carbene-Organocatalyzed Arene Formation: 
Application in Atroposelective Synthesis of Polysubstituted 
Benzenes

R1

OHC

R2

R3

O

R3 R2

R1

+
 NHC cat.

90–98% ee

31 examples

[O]
N

O

N+

N

Mes

NHC cat.

Cl-
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R. Gupta
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A Frustrated Lewis Pair Solution to a Frustrating Problem: Mono-Selec-
tive Functionalization of C–F Bonds in Di- and Trifluoromethyl Groups
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The Unique Bioorthogonal Chemistry of Isonitriles
58
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J. Christoffers*
M. S. Wickleder
Carl von Ossietzky Universität 
Oldenburg, Germany
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Synthesis of Aromatic and Aliphatic Di-, Tri-, and Tetrasulfonic Acids

HO3S SO3HHO3S
HO3S

SO3H

HO3S SO3H

HO3S

SO3H

SO3H

Sulfonic
Acids

SO3H

SO3H
F

FF

F

ent meso
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R. M. Al-Zoubi*
K. T. Jaradat
W. K. Al-Jammal
R. McDonald
Jordan University of Science and
Technology, Jordan
Mild, Efficient, and Highly Regioselective Synthesis of 2,6-Diiodobenz-
aldehyde Derivatives

High yielding

10 examples
45–80%

I

I

I

Regioselective Formylation

R

I I

R

Crystalline & Bench 
Stable Solids

Highly regioselective Scalable (Gram Scale) Two X-ray crystal structuresHighlights

O H

Applications

5 examples
75–94%

Ar2 Ar1

R

X H

R

Nucleophilic Addition 
       (Oxime and Hydrazone)

Suzuki–Miyaura Coupling
    (mono and double)

Reduction
     (Benzylalcohol)

i.   iPrMgCl (2M),
     THF, – 78 °C

ii.  EtOCHO, THF,        
  – 78 °C to 25 °C

R = F, Cl, Br, H, Me, 
       OMe, CO2Me, NO2
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R. Kamal*
V. Kumar
R. Kumar
S. Saini
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Kurukshetra University, India
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Oxidative Rearrangement via 1,2-Aryl Migration using Hydroxy-
(tosyloxy)iodobenzene in a Polar Aprotic Solvent

Ar

OO

Ar'

H

H O S

O

O

S
O

OAr

O

Ar'

H

H

I

OH

O
S

OO
reflux, stir, 40–44 h

1,2-aryl shift

CH2Cl2 
(polar aprotic solvent)

(2 equiv)
14 examples 

up to 80% yields
59
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H. Farhid
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B. Notash
Shahid Beheshti University, Iran
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Highly Efficient Chemoselective Synthesis of Pyrrolo[2,3-c]pyrazole 
Bearing Oxindole via Sequential Condensation–Michael 
Addition–Intramolecular Cyclization Reactions
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J. Liu
V. Hürlimann
R. Emter
A. Natsch
C. Esposito
S. M. Linker
Y. Zou
L. Zhou
Q. Wang*
S. Riniker*
P. Kraft*
Fudan University, P. R. of China
Givaudan Fragrances S&T, Swit-
zerland
ETH Zürich, Switzerland
A New Family of Rigid Dienone Musks Challenges the Perceptive 
Range of the Human Olfactory Receptor OR5AN1
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M. Simelane
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University of Johannesburg, 
South Africa
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Acetic Anhydride–Acetic Acid as a New Dehydrating Agent of 
Aldoximes for the Preparation of Nitriles: Preparation of 
2-Cyanoglycals

R1

N

or

O
RO

RO

OR
N

9 examples, yields 50–98%
diverse aldoximines and glycals

R = Bn, Me (both glucal and galactal)
R1 = Me, OH, Br, Cl, NO2, OMe

reasonable time

110 °C

N
OH

R1

O

RO
NOH

or

AcOH/Ac2O
60
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M. Eremeyeva
D. Zhukovsky
D. Dar’in
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
as
 

The Use of -Diazo--butyrolactams in the Büchner–Curtius–
Schlotterbeck Reaction of Cyclic Ketones Opens New Entry to 
Spirocyclic Pyrrolidones

N O

N+

+

X

O

DCM, –78 °C to r.t.
18 h

N
R

O

X
O

R

N-

BF3
.Et2O (1 equiv)

15–74%R = (Het)Ar, Boc
X = CH2, CH(t-Bu), NBoc, S, O, (CH2)2
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M. Khalili Foumeshi
A. Ziyaei Halimehjani*
P. Beier*
Kharazmi University, Iran
Institute of Organic Chemistry 
and Biochemistry of the Czech 
Academy of Sciences, Czech 
Republic
Synthesis of Novel ,-Unsaturated Sulfonic Acid Derivatives Contain-
ing Dithiocarbamate/Xanthate Groups by Ring Opening of an ,-Un-
saturated -Sultone

R1X SK(H)

S

R1X S

S
O

S
O

O
SO3K(H) HCl

R1X S

S

X = R2N Cl
SO3H

X = R2N (75–95% yields) 12 examples
X = NH (65–75% yields) 8 examples
X = O (95–98% yields) 4 examples

(quantitative)
3 examples

R1 = alkyl, cycloalkyl, benzyl
R2 = alkyl, allyl, benzyl
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W. Li
J. Chen*
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of China
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Practical Approach for the Preparation of -Keto Amides by Direct 
Aminocarbonylation of Carboxylic Esters with a Carbamoylsilane

R O

O

Me3Si N

O

N

O

R

O

O
O

O

O

O
X

O

O

O
X

O

N

O

O

O

O N

O

O

O

17 examples

45–94% yield

R: aryl, hetaryl, 
     aliphatic

X: C or N
61
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T. Bui
H.-K. Kim*
Jeonbuk National University 
Medical School and Hospital, Re-
public of Korea
as
 

Lanthanum(III) Trifluoromethanesulfonate Catalyzed Direct Synthesis 
of Ureas from N-Benzyloxycarbonyl-, N-Allyloxycarbonyl-, and N-2,2,2-
Trichloroethoxycarbonyl-Protected Amines

NH O

O
NH2

N
H

N
H

O

R1 R1

44 examples
up to 96% yield

R1 = aromatic, aliphatic amines
R2 = Bn, allyl, Cl3CCH2

La(OTf)3 (15 mol%)

R3

R2

R3
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Q.-X. Feng
Z.-Y. Mu
G. Yao
J.-A. Zhang
H.-T. He
Y.-L. Pang
J. Xiong*
Hubei University of Science and 
Technology, P. R. of China
Efficient Synthesis of 4H-3,1-Benzoxazine Derivatives via One-Pot 
Sequential Passerini-Azide/Palladium-Catalyzed Azide–Isocyanide 
Coupling/Cyclization Reaction

N3

CHO

Me3SiN3

R2NC
N

O

N
NN

NR1

R1

R2
1. CH2Cl2, r.t.

2. R3NC, Pd(PPh3)4

   THF, 60 °C NHR3

       13 examples
  59–84% overall yield

R1 = H, Me, Cl;
R2, R3 = aryl, alkyl;
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A Versatile, Diels–Alder Reaction-Based Approach to Prenyleudesmane 
Diterpenoids: A Concise Total Synthesis of Sinupol

H OHH

NO

OO

Bn

N O

Bn

OO
HH

D

exo-si TS

intramolecular 
Diels–Alder

4 steps

sinupol
62
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F. Liu 
Y. Cui 
Y. Dong
H. Xu*
Chinese Academy of Medical 
Sciences and Peking Union 
Medical College, P. R. of China
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Copper-Mediated Synthesis of Aryl -Keto Amides from Epoxide Deriv-
atives

O

+
Cu(OAc)2

 O2, 120 °C

O

N

O

R2

R2

H

O

N

R2

R2

R1
R1

13 examples
up to 75% yield

R1 = EDG (Me, tBu)
        EWG (halo, CF3, NO2)
R2 = alkyl
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S. Frippiat
A. Peresson
T. Perse
Y. Ramondenc
C. Schneider
O. Querolle
P. Angibaud
V. Poncelet
L. Meerpoel
V. Levacher
L. Bischoff
C. Baudequin*
C. Hoarau*
Normandie Univ, INSA Rouen, 
UNIROUEN, CNRS, France
Pd(0)-Catalyzed Direct Inter- and Intramolecular C–H Functionaliza-
tion of 4-Carboxyimidazoles

N

NMeO2C
Pd0 / CuI

DBU
1,4-dioxane

N

NMeO2C

Bn

(Het)
Ar

Y
n

(Het)Ar–X 
or vinyl–Br

15 examples

N

NMeO2C

Bn

R or R'

R

Pd0

K2CO3

1,4-dioxane

C2-arylated or 
vinylated compounds

N

NMeO2C

n = 0–2
Y

Y = CH2 or O

C5-arylated 
compounds

5 examples

H or Br

H

H
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C. Wang*
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Iodine-Catalyzed [3+2]-Cyclization of Substituted Benzylidenemalono-
nitriles and Ethyl Glycinate Hydrochloride: 
Direct Access to 5-Amino-1H-pyrrole-2-carboxylates

CN

CN

Ar

+
H2N CO2Et

N
H

CN

NH2EtO2CHCl

I2 (0.2 equiv)
DMF, 120 °C

Ar

20 examples
57–79%
63
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P. Kramer
G. Manolikakes*
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Rapid Assembly of Molecular Complexity from Simple Enamides

O N
H

R2

NH

R2

R5

R1

O

R1

O

N

O

N

R3

R2

O2CR4

NH

R2

R3

HN

Nuc

O

R1

O

R4
64
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G.-S. Chen
X.-T. Lin
Y.-L. Liu*
Guangzhou University, 
P. R. of China
3-(2-Isocyanoethyl)indole: A Versatile Reagent for Polycyclic Spiroin-
doline Synthesis

N
H

H
N EWG

R R'

H

R2
EWG

N2

R3

N

H
N EWG

R3

R2

H

R

R1

N

NCR

Ar EWG

N2

Pd
catalysis

CPA
catalysis

Pd
catalysis

N
Bn

N

CO2Me

CO2Me

H

H

key framework of 
aspidosperma and kopsia alkaloid

N

H
N EWG

Ar
R

41–94% yield

37–91% yield

up to 71% yield, 93:7 er

6 steps
R1

R1 = H
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J. Feng
Z. Zhang
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Z. Zhang*
China Agricultural University, 
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Palladium-Catalyzed Carbonylation of Azides and Mechanistic Studies

R1 N3

CO
R1

N
C

O

N
H

N
H

O
R1 R2

N
H

O

O
R1 R2

Urea

Carbamate

N
N N

C
Pd

O

L L

R

via

Nu:

R1 = Aryl, Alkyl,   
        Benzyl, Acyl,  
        Sulfonyl

N
H

O/NR
R1

R2

Other derivatives

Pd

Controlled Experiments
Kinetic Studies

DFT Calculations
65
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A. Frontera
A. A. Sinelshchikova
M. S. Grigoriev
V. P. Zaytsev
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S. Presnukhina
A. Shetnev
F. I. Zubkov
Peoples’ Friendship University of 
Russia (RUDN University), Rus-
sian Federation
Syn  lett

Syn  lett

s 
st
Straightforward Three-Component Synthesis of N′,N′′-Disubstituted 
N-Alkyl-1,3,5-Triazinanes

X
N

N

N
R R

Alkyl

Lewis acid 
r.t. or reflux

CHCl3

one step
yields up to 84%

X = CH2, C=S 
R = H, SO2Ar

no antimicrobial or 
cytotoxic activity

easy 
workup

Lewis acid
reflux

CHCl3

ArSO2-NH2 + Alkyl-NH2 
+

(CH2O)n

S=C(NH2)2 + Alkyl-NH2

+
(CH2O)n

easy 
workup
66
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M. Kannan
S. Muthaiah*
National Institute of Technology 
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Ruthenium(II)-Complex-Catalyzed Acceptorless Double 
Dehydrogenation of Primary Amines to Nitriles

NRR NH2

Cl

Cl
Ru

n

N
N

N

N

no acceptor
toluene, reflux, 24 hR = alkyl, aryl 12 examples

up to 92% yield

+    2 H2
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Y.-L. Li
C. Zhang
X. Jin*
X.-L. Yu*
Z. Wang
H.-Z. Zhang
W.-Q. Yang*
Linyi University, P. R. of China
Copper-Catalyzed Asymmetric Intermolecular N-Monoarylation of Un-
protected Sulfonamides via Desymmetrization of Diaryliodonium Salts 
at Room Temperature

up to 96% yield, up to 93% ee
19 examples

I

R2

+

NH
S

R

O
H

R2

I

R1

R1R1
R1

R
S

NH2

O O

O
Cu(OTf)2 (10 mol%)

L1 (15 mol%)
Na3PO4 (2.0 equiv)

DCE, rt

 Intermolecular asymmetric aryl C–N cross-coupling reaction

At room temperature for N-arylation of sulfonamides

HNNHL1:

–OTf

+
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P. R. of China
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Practical Synthesis of the Fluorogenic Enzyme Substrate 
4-Methylumbelliferyl -L-Idopyranosiduronic Acid

O
MeO2C

AcO
AcO

OAc
O O O

OMeO2C

OA

OAc

OAc

O O O

OHO2C

OH

OH

OH

O O O

NBS, CCl4
 hn, reflux
2 h, 83%

Bu3SnH, Et3B
CH2Cl2, –78 °C to r.t

Br

O
MeO2C

AcO
AcO

OAc

O O O

Br

O
MeO2C

AcO
AcO

OAc

O O O

Br
67
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Y. Dong
M. Yuma
Y. Mei
N. Jiang
G. Yang
Z. Wang
J. Zhang*
East China Normal University, 
P. R. of China
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Copper-Catalyzed Stereoselective Synthesis of 2-Deoxygalactosides

+

 24 examples
  up to 95%
  α:β  >30:1

R-OH
CuBr2 (5 mol%)

DCM, rt
1–3 h

O

OP

OR

OP

PO

P = protecting group

First Cu-catalyzed synthesis of 2-deoxygalactosides

Affordable copper catalyst without additional ligand
Mild reaction conditions

Broad substrate scope with high yields and excellent α-selectivity
Gram scale and synthesis of trisaccharide

O

OPOP

PO
Letter

1087
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 1094–1096
DOI: 10.1055/s-0039-1690862

F. Y. Al-Mkhaizim
M. F. Greaney*
University of Manchester, UK
-Fluorination of Nitrobenzenes and Nitropyridines via Vicarious Nuc-
leophilic Substitution of Hydrogen

NO2

+ R
OEt

Cl

O

NO2

O

OEtR

t-BuOK, DMF

Selectfluor, N2

F

het
het

H
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Total Synthesis of the Natural Products Ulmoside A and (2R,3R)-Taxifo-
lin-6-C--D-glucopyranoside

O

HO
HO

HO

HO HO

O

OH
OH

O

OH
OH

O

HO
HO

HO

HO HO

O

OH
OH

O

OH
OH

ulmoside A (2R,3R)-taxifolin-6-C-b-D-glucopyanoside

protecting-group-free
one-step convergent synthesis from aglycon and glycon in 35% yield
68
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M. Yao*
J. Zhang
S. Yang
E. Liu
H. Xiong*
Jingchu University of Technolo-
gy, P. R. of China
as
 

Acetic Acid Promoted Direct Iodination of Terminal Alkynes with N-Io-
dosuccinimide: Efficient Preparation of 1-Iodoalkynes

R H R I+
MeCN

AcOH (1.3 equiv)

31 examples
metal-free

up to 99% yield
large-scale synthesis (>2 g)

N

O

O

I
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Y.-J. Huang
J. Nie
C. W. Cheung*
J.-A. Ma*
Tianjin University, P. R. of China
Silver-Catalyzed [3+3] Annulation of Glycine Imino Esters with Sey-
ferth–Gilbert Reagent To Access Tetrahydro-1,2,4-triazinecarboxylate 
Esters

Cs2CO3 (1 equiv)

AgF (10 mol%)
+Ar N CO2Me N

N

P

O

OEt
OEt N

H
NP

CO2MeN
H

O

EtO
EtO

Ar

17 examples

80:20 to 99:1 dr

(1 equiv)(1.5 equiv)
THF, rt, 12 h

28–75% yield
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T. T. Nguyen*
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Sulfur-Mediated Decarboxylative Coupling of 2-Nitrobenzyl Alcohols 
and Arylacetic Acids

NO2

OH
O

OH

+

sulfur (2.5 equiv)
DABCO (2.5 equiv)

N

N

DMSO, 140 °C

R1

R1

18 examples – 67% average yield
R1 = H, Me, Ph

R3 = CF3, halogen, heterocycles

+
H2N NH2

O

R3

Het

Het

R3

R2

R2
69
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E. A. Trifonova
A. A. Komarova
D. Chusov
D. S. Perekalin*
Russian Academy of Sciences, 
Russian Federation
as
 

Variability of Rhodium(III)-Catalyzed Reactions of Aromatic Oximes 
with Alkenes

N N
OH [Cp*RhCl2]2 (2.5 mol%)

R Rn

50–99%

R

N
O

N
N

COOEt

COOEt

other 
pathways

main pathway

N
O

EtOOC
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Y. Tang◊

M. Li◊

H. Gao
G. Rao
Z. Mao*
Yunnan University of Chinese 
Medicine, P. R. of China
Efficient Pd-Catalyzed Hydrodehalogenation of o-Haloanilides in Water

Et3N, H2O
100 °C

2 mol% PdCl2

N
H

R

O

X
N
H

R'

O

H
X = Cl, Br 38 examples

yields up to 94%

regioselective dehalogenation of Ar–Cl and Ar–Br

green solvent

functional groups tolerated

5 mol% dppap
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F. M. Saleh

H. M. Hassaneen

I. A. Abdelhamid*

Cairo University, Egypt 
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XI 

Hantzsch-Lil<e Three-Component Synthesis of 9, 1 O-ID.ihydro-3H-1 Oa­
azaphenamthrene-2,4-dicarbonitriles 

MeO 

MeO 

Ar 

NC I 
NC 

CHO CN AcOH MeO 
)I 

+ 
70-78%

H2N Me MeO 

Ar= C6H5 , 4-MeC6H4, 4-MeOC5H4 , 2,4-(MeO)2C5H3, 
·· 4-CIC5H4, 4-O2NC6H4 , 3,4-OCH2OC6H3 

• 

/ 

Ar 

CN • 

N Me 

• 
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W. Lv
W. Wang*
The University of Hong Kong, 
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One-Photon Upconversion-Like Photolysis: A New Strategy to Achieve 
Long-Wavelength Light-Excitable Photolysis
71
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Q.-K. Kang
Y. Lin
Y. Li
H. Shi*
Westlake University, P. R. of China
Transition-Metal-Catalyzed Amination of Aryl Fluorides

5 mol% [Ru]
hemilabile ligand

amine P
OMe

hemilabile ligand
limiting reagent
electron-rich and 
electron-neutral arenes

Ar

Ar

F
R

NR2

R

up to 98% yield
Synpacts
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J. Peng
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Activation Strategies for Earth-Abundant Metal Catalysis

RMgBr, n-BuLi

Endogenous Activation

Masked
 Nucleophilic Activator

R + H E
R

E
H

Exogenous Activation

N
N N

ArAr
Fe

Cl Cl

Air/Moisture- 
Sensitive Activator

H

N
N N

ArAr
Fe

X X

Bench-Stable
 Nucleophilic Activator

F4B BF4

Fe
ArAr

N N
N

Fe
O

NNMes

L

Alkoxy-Tethered
 Activator

X = Cl, OTf

NaOtBu
iPr2NEt

M

72
Account

1140
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 
Synlett 2020, 31, 1147–1157
DOI: 10.1055/s-0039-1690861

D. Padín
J. A. Varela
C. Saá*
Universidade de Santiago de 
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Recent Advances in Ruthenium-Catalyzed Carbene/Alkyne 
Metathesis (CAM) Transformations

R

R

N2CHY

Ru

R

Cp*

Cl

R

Y

Ru-vinyl carbenes

CAM reaction

nonpolar transformations

polar transformations
R

YNu H

R

Y

R

Y

Cp*RuCl(cod)
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D. Drikermann
V. Kerndl
H. Görls
I. Vilotijevic*
Friedrich-Schiller-University 
Jena, Germany
Intramolecular Cyclization of Vinyldiazoacetates as a Versatile Route to 
Substituted Pyrazoles

R1

R2

R3

O

NHN

R2
R1

N2

35 examples 
up to 95% yield

PhCF3

reflux, <10 min
R3

O

R1 = H, alkyl, aryl
R2 = H, alkyl, aryl, CO2Me, OTBS
R3 = alkyl, benzyl
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D. Lu
S. Wang
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Rapid Assembly of Oligosaccharides by Using a Hydrophobic 
Tag-Assisted Liquid-Phase Method

O

BzO
BzO

BzO

OTBDPS

O CF3

NPh2

O

BzO
BzO

BzO
O

OC22H45

OC22H45
OTBDPSO

(n = 0, 1, 2, 3, 4)

n+1

Glycosylation

Deprotection

O

BzO
BzO

BzO
O

OC22H45

OC22H45
OHO

(n = 0, 1, 2, 3, 4)

n

Precipitation-centrifugation

88% to 96% yield

91% to quant. yield

Work-up and purification

TMSOTf, DCM, 25 °C

70% HF-Py.
THF, 25 °C MeCN
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DOI: 10.1055/s-0040-1707947

H. Yan
G. Xu*
R. Yang
C. Lv
L. Zhou
X.-Q. Hao*
Q. Wang*
Zhengzhou University, P. R. of 
China
Qingdao Institute of Bioenergy 
and Bioprocess Technology, P. R. 
of China
as
 

Organocatalytic Ring-Opening Polymerization Strategies for Synthesis 
of Poly(phosphothioesters) with a Pendent Phenyl Group

O
P

O

S Ph Ph

S

O
P

O
O

P
PPA n

Ph
O

O

S

Ph
HDBU/TU

Organocatalytic ring-opening polymerization
Narrow molecular weight distributions (1.14–1.20)
High molecular weight (up to 45.2 kg/mol)
Letter

1167
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 1172–1176
DOI: 10.1055/s-0039-1690885

A. Westermeyer
Q. Llopis
G. Guillamot
P. Phansavath*
V. Ratovelomanana-
Vidal*
PSL University, France
Highly Regioselective Synthesis of 3,5-Substituted Pyrazoles from 
Bromovinyl Acetals and N-Tosylhydrazones

OR'
Br

OR'

+

N

H

NHTs

N

H
N OR'

OR'

K2CO3 (4.5 equiv)
THF, reflux, 16–48 h

35 examples
 43–92% yield

R
R

R = Me, OMe, Cl, F, Br, I, CF3, 
       CN, NO2,R' = Et,

O

O O

O
,

O

O
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P. Seubert
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R. Rudolf
Y. Lin
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S. Laschat*
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Buchwald–Hartwig versus Microwave-Assisted Amination of Chloro-
quinolines: En Route to the Pyoverdin Chromophore
74
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M. A. E. Al-Saedy
J. P. Harrity*
The University of Sheffield, UK
as
 

A Practical and Versatile Method for the C–H Sulfenylation of 
Imidazo[1,2-a]pyridines

O
N

O

O

O

O

MeO

BocN

N

N
R S2O3Na

cat. I2
DMSO

+

N

N

S R

14 examples

51–95% yield

R

N
H
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Synlett 2020, 31, 1185–1190
DOI: 10.1055/s-0040-1707523

S. C. Ruiz
M. Muselli
S. Frippiat
T. M. Diallo
A. Mohamed-Cherif
V. Levacher
C. Baudequin*
L. Bischoff*
C. Hoarau*
University of Rouen, France
Ortho-Directed Palladium-Catalyzed Direct C–H Functionalization of 3-
Picolinyl- and 3-(2-Cyanoethyl)pyrimidin-4(3H)-ones with Aryl Halides

N

N

O

R2R1

H

Ar-X, Pd(OAc)2, CuI

CsF
N

N

O

R2R1

Ar

20 examples, R1 = H, OMe or Ar group, R2
 = -(CH2)-2-pyridyl or (CH2)2CN, (X = I, Br)

 up to 75% yield; possible removal of 2-picolyl group
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A. Ollivier
S. Sengmany*
M. Rey
T. Martens*
E. Léonel
Université Paris Est Créteil, 
France
Syn  lett

Syn  lett
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Direct Phosphonylation of N-Carbamate-tetrahydroisoquinoline by 
Convergent Paired Electrolysis

P

+
O

OR

OR

H P
O

OR

OR

+

(R = Me, Et, iPr, nBu, Bn, Ph)

C

MeCN/THF (3:1)

HClC
NBoc NBoc

NBoc

PO
OR

OR

NH·HCl

PO
OR

OR
CCE

convergent paired
electrolysis
75
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K. Tanaka
K. Ueno
Y. Tanaka
N. Ohtsuka
Y. Asada
M. Kishimoto
S. Sunaga
Y. Hoshino*
K. Honda*
Yokohama National University, 
Japan
as
 

Dual In Situ Generation of Aliphatic Vinyl Ethers and Electron-
Deficient ortho-Quinone Methides for Inverse-Electron-Demand [4+2] 
Cycloaddition: A Selective One-Pot Synthesis of 3-Alkylchromanes

CHO

OH O

OMe

TfOH, CH(OMe)3

alkyl

OMe

EWG EWG

O

EWG
OMe

in-situ generation

alkyl

OMe

O

alkyl

H

16 examples up to 99% yield

+
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Synlett 2020, 31, 1201–1204
DOI: 10.1055/s-0040-1707862

S. Kanaya
Y. Asaji
T. Yoshimura
J.-i. Matsuo*
Kanazawa University, Japan
Two-Carbon Ring-Enlargement of Cyclic 1,3-Diketones to Cyclic 1,5-
Diketones

O

O

R2

R1

n

n = 1, 2

BrMg

R3

CeCl3
or

1) silylation

BrMg

R3

CeCl3

3) desilylation

2)

O

R2

R1

n

HO
R3

tBuOK
(20 mol%)

THF
rt, 20 min

O

R2
R1

O

n

R3

18–81% 47–98%

9 examples
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X.-F. Cui
F.-P. Hu
X.-Q. Zhou
Z.-Z. Zhan
G.-S. Huang*
Lanzhou University, P. R. of China
Syn  lett
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Ruthenium-Catalyzed Synthesis of Pyrrolo[1,2-a]quinoxaline Deriva-
tives from 1-(2-Aminophenyl)pyrroles and Sulfoxonium Ylides

Y N

NH2

R1
+ R1

O
S
O

cat. [Ru] Y N

N

R1

O

R1

Y = C, N

[5+1] annulation

R1
 = aryl

low catalyst loading

only H2O and DMSO as byproducts

mild reaction conditions

broad substrate scope

35 examples
up to 92% yield

alkyl  
alkoxy
76
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S. Frippiat
C. Leterrier
C. Baudequin
C. Hoarau
L. Bischoff*
Normandie University
University of Rouen, France
as
 

Formation of Imidazolones by Ring Closure of -Isocyanoamides: 
Exploring New Reactivities

N+

N
H

O
Bn

1) n-BuLi

2) E+
N

N

O

Ph

E N

N

O

Ph

R
E, R = hydroxyalkyl, ketone, thioether, Br, I, Ar, 
alkynes: 17 examples; yield = 66–88%

electrophilic trapping, arylation, Suzuki and Sonogashira couplings

C–
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DOI: 10.1055/s-0040-1707112

O. Castillo-Aguilera
P. Depreux
A. Ballée
F. Beaurain
P. B. Arimondo
L. Goossens*
Univ. Lille, France
Study of the Effect of Substituents of ortho-Phenylenediamines in the 
Opening of Lactones and Lactams for Access to Benzimidazol-2-yl 
Alkanols and Benzimidazol-2-yl Alkylamines

Y = OH, NH2

o-phenylenediamine

X = O, NH

R NH2

NH2

R

N
H

N
Yn

HCl, D
R = EWG or EDG

lactone or lactam benzimidazol-2-yl alkanols and 
benzimidazol-2-yl alkylamines

44–90%
n = 3, 4, 5

n
X

(CH2)

O

18 examples
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Z.-Z. Wang
G.-Z. Wang
B. Zhao
R. Shang*
Y. Fu*
University of Science and Tech-
nology of China, P. R. of China
The University of Tokyo, Japan
Syn  lett

Syn  lett
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Cobalt-Catalyzed Decarboxylative Methylation and Ethylation of 
Aliphatic N-(Acyloxy)phthalimides with Organoaluminum Reagents

alkyl Me/Et
AlMe3

alkyl O

O
N +

AlEt3

cat. CoBr2/dpph

DMF, r.t.
29 examples

up to 91% yield1°, 2° alkyl

O

O

or
77
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Y.-y. Wang
X.-m. Wu*
M.-h. Yang
Lishui University, P. R. of China
as
 

Copper-Catalyzed Methylthiolation of Aryl Iodides and Bromides with 
Dimethyl Disulfide in Water

R

X KOH

TBAB
H2O, 100 °C

R

SMe
+ MeSSMe

R = H, OMe, SMe, Me, NH2

halo, NO2, CN, etc.

29 examples
15–80% yield

X = I, Br

Cu(OAc)2·H2O
Letter

1226
T
hi

s 
do

cu
m

en
t w

https://doi.org/10.1055/s-0040-1707131
https://doi.org/10.1055/s-0040-1707946


Imprimatur:

Date, Signature
tc1320.fm 7/21/20

Accounts and
Rapid Communications 
in Chemical Synthesis

2020
Vol. 31, No. 13

AugustSyn  lett 

Syn  lett

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.
Synlett 2020, 31, 1231–1236
DOI: 10.1055/s-0040-1707858

W. Zheng
C.-H. Li*
Nanjing University, P. R. of China
Syn  lett
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New Organic Dyes from Phthalonitrile via Interesting Nucleophilic 
Reactions

N

N

N
NC

N

CN

N

N
B

F F

N

N

N

new
nucleophilic

reaction

intermolecular

intramolecular Fused ring

D-π-A
78
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M. Lange
Y. Zi
I. Vilotijevic*
Friedrich Schiller University Jena, 
Germany
Latent (Pro)Nucleophiles in Enantioselective Lewis Base Catalyzed 
Allylic Substitutions

electrophile

latent
(pro)nucleophile

activated
electrophile

activated
nucleophile

Lewis base
catalyst

leaving 
group

side 
products

desired 
product

slow fast   
selective

+ +

side 
products

slow

sequential 
activation

side 
products

slow
Synpacts

1237

Imprimatur
https://doi.org/10.1055/s-0040-1707130
https://doi.org/10.1055/s-0040-1707858


VI

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1244–1258
DOI: 10.1055/s-0039-1690904

A. J. Watson*
University of St Andrews, UK
Syn  lett

Syn  lett
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The Problem with Problems: Fundamental to Applied Research Using 
Palladium

BB

OH

Me

OH
Me

Me

NO
N O

O
Cl

Cl

Boron speciation

Medicinal 
chemistry

Pd

H
OR3P

2

Pd
PR3

XR3P HO–

X–

Pd speciation

Good 
problem?
79
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DOI: 10.1055/s-0040-1707962

T. Mori*
Osaka University, Japan
as
 

Relevance of the Entropy Factor in Stereoselectivity Control of Asym-
metric Photoreactions

Large ΔΔS‡Small ΔΔS‡

Improved
Optical Yields

High %ee
High %de
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Synlett 2020, 31, 1268–1272
DOI: 10.1055/s-0040-1707822

S. K. Pandey
V. Gupta
R. P. Singh*
Indian Institute of Technology 
Delhi, India
CAN-Mediated Oxidative Cyclodehydrogenation of Hexapyrrolylben-
zenes

+

N
H

DMF N

N

N

N

N

N

F

FF

F

F

F R1 R2
R1

R2

R1 R2

R1

R2

R1

R2

R1R2

R2

R1

NaH

CAN N

N

N

N

N

N

R1

R2

R1 R2

R1

R2

R1

R2

R1R2

R2

R1

MeCN, rt

R1 = H, Ph, 4-CF3C6H4

R2 = H, COMe, CO2Et
        CN, CHO, NO2  7 examples

upto 93% yield

R1, R2 = 4-CF3C6H4

16% yield
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J. Synofzik
O. Bakulina
D. Dar’in
G. Kantin
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
Syn  lett

Syn  lett
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Dialkyl Diazomalonates in Transition-Metal-Free, Thermally 
Promoted, Diastereoselective Wolff -Lactam Synthesis

R1CHO
+

R2NH2

1) PhCl, reflux, 2 h

2)

AlkO2C CO2Alk

N2

reflux, 20 h

N
R2

OAlkO2C

R1

AlkO

16 examples
25–82%

single diastereomer!

Alk = Me, Et, iPr, tBu, Bn
R1, R2 = alkyl or aryl (no bulky groups!)
80
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D. Kuhrt
P. Ehlers
A. Spannenberg
P. Langer*
Universität Rostock, Germany
as
 

Site-Selective Suzuki–Miyaura Reaction of 6,8-Dichloro-1,2,4-
triazolo[4,3-a]pyridines

N
N

N

Cl

Cl

R

N
N

N

Ar2

Ar1

R

R = Ph, CF3 28 Examples
28–96% Yield

+ Ar1 B(OH)2 + Ar2 B(OH)2
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G. Bouhalleb
A. Meddeb
N. F. Bourguiba
J. Legros
G. Poli
F. Rezgui*
Université de Tunis El Manar, 
Tunisia
First Zinc Bromide Promoted Annulative Domino Reactions 
between Enamines and Cyclic Morita–Baylis–Hillman Alcohols: 
Synthesis of N,O-Ketals

N

O

O

HO
+

O

O
N

O

Annulative domino process
R R

( )n

( )n

ZnBr2 (3 equiv)

CH2Cl2, reflux

n =1, 2; R = H, Me, Ph

55–90% yield
12 examples
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H. Cao
W. Pu
J. Zhang
P. Yan
J. Zhang
S. Xu*
East China University of Science 
and Technology, P. R. of China
Syn  lett

Syn  lett

is
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Decarboxylative Formylation of Aryl Halides with Glyoxylic Acid by 
Palladium Catalysis under Oxygen

+

H2O

I or Br

AIBN, O2

H
O

O

O

H
[Pd], Et3N

R
CHO

R

24 examples

R = Me, t-Bu, MeO, Ac, CHO, F, Cl, Br, Ph 27–72% yields
81
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F. Travagin
L. Biondi
L. Lattuada*
G. B. Giovenzana*
Università degli Studi del 
Piemonte Orientale, Italy
Bracco SpA, Innovation Hub, 
Italy
as
 

Synthesis of Two Novel Mixed Bifunctional Chelating Agents: 
DO2AP(tBu)4 and DO3AP(tBu)4

N

NN

N
COOtBu

tBuOOC

tBuOOC

R

Previous works This work

N

NN

N
COOtBu

tBuOOC

(tBuO)2OP

R

R = H, CH2COOH
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Z. Huang 
W. Liu 
S. Li
Y. Yang
S. Guo*
H. Cai
Nanchang University, P. R. of 
China
Potassium Carbonate Promoted Nucleophilic Addition of Alkenes with 
Phosphites

+  HP(O)R3
2

DCE, 100 °C, 4 h

15 examples
up to 97% yield
mild conditions

K2CO3

R2 R3
2P

R2R1

R1

O
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D. Lopes
M. Costa
J. Louçano
F. Proença*
University of Minho, Portugal
Syn  lett
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A Convenient One-pot Synthesis of Chromenyl Acrylates and 
Acrylonitriles

H

O NH2

NC

NC

CN

NMP or DABCO
EtOH/acetone

ice bath

O NH

NH2

CN

CN

OH
R R

9 examples
up to 84% yield

CN
O

R'O

DABCO
EtOH
80 °C

R
O O

NH2

COOR'

CN

7 examples
up to 97% yield R = H, OMe, Me, Br, Cl, OH
82
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W. Yang 
W.-D. Xu 
J.-J. Ning 
Z.-G. Ren*
D. J. Young*
Soochow University, P. R. of China
Charles Darwin University, 
Australia
as
 

Aqueous Suzuki–Miyaura Coupling with Ultralow Palladium 
Loading and Simple Product Separation

+

R1 Br

B(OH)2

R1

H2O/EtOH = 20:1R2

R2
N

P
Ph2

Ph2
P

Pd

Cl

Cl

direct filtration
chromatography-free

(0.001 mol%)
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Synlett 2020, 31, 1308–1312
DOI: 10.1055/s-0040-1707853

N. T. Son
T. A. Tien
M. B. Ponce
P. Ehlers
N. T. Thuan
T. T. Dang*
P. Langer*
Vietnam National University 
(VNU), Vietnam
Universität Rostock, Germany
Synthesis of 5- and 6-Azaindoles by Sequential Site-Selective Palladi-
um-Catalyzed C–C and C–N Coupling Reactions

N

Br

Br
[Pd]

Ar

RNH2 N

N

Ar

R

N

N

ArR

Ar

1) RNH2

[Pd]

6-azaindoles
16 examples
57–80% yield

5-azaindoles
1 example

87% yield (final step)

2)

2)

1)
Letter

1308

https://doi.org/10.1055/s-0040-1707853
https://doi.org/10.1055/s-0040-1707515
https://doi.org/10.1055/s-0039-1690880


X

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1313–1317
DOI: 10.1055/s-0040-1707469

C. Li
C. Qi
F. Zhang*
Shaoxing University, P. R. of 
China
Syn  lett

Syn  lett

is
 s

t

An Efficient Strategy for the Synthesis of 1,6-Naphthyridine-2,5-dione 
Derivatives under Ultrasound Irradiation

N

N

O

R

R

O

Ar

N

NH

O

R

R

Ar H

O

O

O

O

O

HOAc (10 mol%)

H2O, 80 °C, ultrasound

18 examples
up to 87% yield

R = Ar, Bn, nBu, nPr

+ +
83
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X.-Y. Chen
Z.-H. Jiang
W.-Z. Ju
H. Yin
S.-S. Qi
M.-M. Chu
Y.-F. Wang*
Zhejiang University of Technolo-
gy, P. R. of China
as
 

Asymmetric Chlorination of 4-Substituted Pyrazolones Catalyzed by 
Chiral Copper Complexes

Cl

N

N

R3

R2

O

N

N

R3

R2

O

CH2Cl2, –40 °C

 L-Cu(ClO4)2•6H2O (10 mol%)R1
R1

+

N
H

O N N O

Ph Ph

20 examples
up to 98% yield, 98% ee

L

N

N
O

Cl

Cl
O

R1 = Bn, allyl, Me
R2, R3 = aryl, Me
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Y. Horino*
J. Sakamoto
M. Murakami
M. Sugata
University of Toyama, Japan
Synthesis of (Z)-Alkene-Containing Linear Conjugated Dienyl 
Homoallylic Alcohols by a Palladium-Catalyzed Three-Component 
Reaction

R3

R1

OH

R1

O
++ R2 B(pin)

OAc

Bu3Sn

R3

(Z/E)

(E)

Pd(OAc)2
PPh3

THF
70 °C, 2–3 h

18 examples

32–69% yield

high diastereocontrol

Z/E ratios: 2:1 to >20:1

R2

**
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K. Fukui
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H. Yorimitsu*
Kyoto University, Japan
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Palladium-Catalyzed Silylation of Aryl Chlorides with Bulky 
Dialkoxydisilanes

iPr

iPr

Pd

N

Cl O

NH

N

iPr

iPr

cat. SingaCycle-A3
Cl

Si Si

tBuO OtBu

Si
OtBu

LiOBz, wet DMA
100 °C, 12 h

R R+

up to 84%
R = electron-withdrawing
       electron-neutral
84
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S. Doobary
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University of Bristol, UK
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Alkene Vicinal Difluorination: From Fluorine Gas to More Favoured 
Conditions
85
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S. Jung
S. Y. Kim
H. J. Yoon*
Korea University, South Korea
Force-Induced Cycloaddition of Aziridine: Can We Force a New Route?

N

R

N

R

N

R

DMAD
N

R

CO2MeMeO2C

pyrroline

ylide

aziridine

heat or light
formation

extension of
C–C bond

mechanical
force

or
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Activation of C–F, Si–F, and S–F Bonds by N-Heterocyclic Carbenes and 
Their Isoelectronic Analogues
86
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Selected Research Topics of the Dondoni Group over the Last Two 
Decades (2000–2020)
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S. Harada*
D. Matsuda
T. Morikawa
A. Nishida
Chiba University, Japan
Direct Synthesis of Enones by Visible-Light-Promoted Oxygenation of 
Trisubstituted Olefins Using Molecular Oxygen
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Anion-Accelerated Aromatic Oxy-Cope Rearrangement in 
Geranylation/Nerylation of Xanthone: Stereochemical Insights and 
Synthesis of Fuscaxanthone F

O

O

O

OKN(SiMe3)2
18-crown-6

THF
in darkness

KN(SiMe3)2
18-crown-6

THF
in darkness

E

Z

O

OHF *

*

O

OHF
*

*

O

OF
MgCl

THF
–78 °CR R

R

R

R

+

O

O HO

OH
fuscaxanthone F

HO

High yield        Stereospecific
87
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S. A. Labb
C. J. Masteran
S. G. Albright
B. Ali
H. A. Chapman
Y. Cheng
R. M. Cusic
N. B. Hartlove
A. N. Marr
M. Timmons
S. J. Friese*
Salisbury University, USA
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Synthesis of a Water-Soluble, Soft N-Donor BTzBP Ligand Containing 
Only CHON
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S. Matsumoto
S. Wakamori*
K. Nishii
T. Tanaka
H. Yamada
Kwansei Gakuin University, Japan
Total Synthesis of Phyllanemblinin B

BnO
OH

O

OBn

HO
SPh

OBnPMBO

BnO

HO

HO

O

O

BnO

OBn

OH

OH

O

O

O

OH

O

O

HO

OH

OH

HO

O

O
O

HO
HO OH

O

OH

OH

OH

Phyllanemblinin B

1

4

3

4C1

R

3S1

1

Oxidative coupling

Ring closing

Ring opening

coupling
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R. Chawla
R. Kapoor
L. D. S. Yadav*
Motilal Nehru National Institute 
of Technology Allahabad, India
University of Allahabd, India
Syn  lett
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Visible-Light-Enabled Aerobic Denitrative C3-Alkenylation of 
Indoles with -Nitrostyrenes

N Ar
NO2

N

Ar

R'
R'

R''
R''

• Metal-free
• Acid/base-free

 • External oxidant-free
 • Use of visible light and air as clean reagents

• Room temperature

19 examples
up to 88% yield

R = Me, OMe, F, Cl, Br, CN
R',  R'' = H, Me

R
R

+
White LED

air, CH3CN
88
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W. Han*
L. Cheng
H. Zhao
Nanjing Normal University, 
P. R. of China
Jiangsu Collaborative Innovation 
Center of Biomedical Functional
Materials, P. R. of China
as
 

Iron-Catalyzed Direct Cross-Coupling of Ethers and Thioether with 
Alcohols for the Synthesis of Mixed Acetals

+

up to 90% yield

FeBr2 (10 mol%)

Aromatic N-heterocyclic fragment tolerance

Iron catalysis
Late-stage functionalization

ROH

Z = O, S

Z

H

Z

RO
DTBP, PMHS
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X. Wang*
Y. Zhou
H. Xiao
W. Ou
Y. Pang
W. Li
L. Wang*
S. Huang*
Jiangxi Science and Technology 
Normal University, P. R. of China
Taiyuan University of Technolo-
gy, P. R. of China
Dongguan University of
Technology, P. R. of China
Formal Synthesis of (±)-Aplykurodinone-1 Based on the Indium-Cata-
lyzed Conia-Ene Reaction

O

O

OH

H H

H

1

(±)-aplykurodinone-1

OR

Conia-ene 
reaction

O

O

O
TMS

O

O
TMSR =

B C C

A 3
4

7
8

O

O

OH

H H C

A

Riley oxidation,
RCM approach
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Stereoselective Synthesis of Coreoside D and Determination of Its 
Absolute Configuration

OBzO
BzO

O

OBz

BzO
CCl3

NH

coreoside D

Sonogashira 
      coupling reaction

glycosylation

O

OH

HO
HO

OH

O OH OH

OTBDPS

H

OTBDPSHO

I

89
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G. Zhang
L. Xuan
Y. Zhao
C. Ding*
Zhejiang University of Technolo-
gy, P. R. of China
as
 

Sulfuryl Fluoride Promoted Thiocyanation of Alcohols: A Practical 
Method for Preparing Thiocyanates

R OH

SO2F2 (balloon)
NH4SCN, Na2CO3

EtOAc, r.t., 5 h
R SCN

R = (hetero)aryl, alkenyl 30 examples
up to 98% yield

Highly efficient protocol
Good functional-group compatibility
Mild conditions
Up to gram scale
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L. Ouyang
J. H. Liao
Y. P. Xia
R. S. Luo*
Gannan Medical University, P. R. 
of China
Access to -Hydroxyl Esters via Copper-Catalyzed Reformatsky Reac-
tion of Ketones and Aldehydes

R'/H

O

R COOEtI

O

R'/H

OH

R
or

OH
COOEt COOEt

•

Mild conditions and readily available reagents

Aliphatic, aromatic, heterocyclic and sterically hindered ketones

•
•

or

Scale-up to grams shows a practical applicability

•

• Excellent functional group tolerance (more than 31 examples)

High yield of most substrates (86–96% yield)

Aliphatic, aromatic, unsaturated, heterocyclic and natural-product-derived aldehydes•

Ar/
Het

Ar/
HetAlkyl

Cu Mn

Alkyl
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K. Takahashi
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and Life Sciences, Japan
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An Efficient Two-Step Protocol for the Isoprenylation of Xanthone at 
the C2 Position Starting from 1-Fluoroxanthone Derivative

O

O

O

O

O

O

Osilica gel
25 °C

F O OH

SNAr reaction Claisen
rearrangement

–

14 examples
63–99% yield

etc.71% 99%85%

95%
90
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J.-f. Zhou
D.-m. Tang
M. Bian*
Shanghai Institute of Technolo-
gy, P. R. China
as
 

Facile Approach to Geminal Heterodihalogenation. 
One-Pot Synthesis of -Bromo--Chloro Ketones

CH3

O

CH

O

Cl

Br
HBr (1.0 equiv)
HCl (4.0 equiv)

Mild conditions, high efficiency, one-pot synthesis
Ar groups include naphthyl and 2-thienyl
13 examples, up to 65–81% yield

 DMSO (3.0 equiv)

EtOAc, 30 °C
Ar Ar
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S. J. Koehler
J. Hu
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Electronically Governed ROMP: Expanding Sequence Control for 
Donor–Acceptor Conjugated Polymers
91
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D. Anthony
T. Diao*
New York University, USA
Asymmetric Reductive Dicarbofunctionalization of Alkenes via Nickel 
Catalysis

+ Br

N
O

Ar1 Ar2

N

O

N

O

Et

Me

Et

MeNi

BrBr (10 mol%)

(10 mol%), Zn (2 equiv)

26 examples, 70–95% ee

Ar1

Ar2

Ar2
Synpacts
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No, Not That Way, the Other Way: Creating Active Sites in Self-Assem-
bled Host Molecules
92
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Y. Wang
Q. Liu*
Tsinghua University, P. R. of 
China
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Manganese-Catalyzed Dehydrogenative/Deoxygenative Coupling of 
Alcohols

R OH H2O

Ar
OH

2

R OH

O
2 H2

Ar Ar

OH

OH OH

OH

OH

Mn
P

N PiPr2

CO
CO

H H

iPr2

2

2 H2O2

H2O

HCOOH

2 H2

&

+

+

+

+

+

+

deoxygenative coupling
dehydrogenative/

biomass-derived feedstocks

base metal catalysis

advanced fuels, chemicals
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M. Bandyopadhyay
A. Nayak
M. K. Bera*
Indian Institute of Engineering 
Science and Technology, India
Europium-Catalyzed Intramolecular Addition of Carboxylic Acid to 
Nonactivated Alkenes: An Efficient Route to Aryl-Substituted 
-Butyrolactone

R

O

O

13 examples
up to 85% yield 

syn:anti ~1:3

R
R = H, alkyl, alkoxy,
       halo

O

OH Eu(OTf)3

(5 mol%)

PhCl, sealed tube
120 °C, 7–12 h

complete atom economy
cost and time effective
Letter

1474

https://doi.org/10.1055/s-0040-1707820
https://doi.org/10.1055/s-0040-1707126
https://doi.org/10.1055/s-0040-1707125


VII

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1479–1481
DOI: 10.1055/s-0040-1707470
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Synthesis of the Proposed Structure of Afzeliindanone

MeO

HO

O

PGO

MeO

OH

Not the natural product!
93
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W. Xie*
B. Lin
X. Jian
Q. Lin
J. Shi*
Foshan University, P. R. of China
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Regioselective Synthesis of -Phosphinoylnaphthols through 
Rhodium-Catalyzed Annulation of 1-Alkynylphosphine Oxides with 
Sulfoxonium Ylides

O

S

O

+

PR1
2

Ar

O

Rh(III)  cat.

– DMSO

OH

Ar

P
O R1

R1

redox-neutral
phosphinoylnaphthols

single regioisomer
18 examples

up to 92% yield
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A. Inyutina
E. Chupakhin
D. Dar’in*
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
Immanuel Kant Baltic Federal 
University, Russian Federation
A Novel Approach to Substituted -Carbamoyl Phosphonates: Useful 
Reagents for the Horner–Wadsworth–Emmons Olefination

(EtO)2(O)P
R1

O

N2

R2

N
H

R3

(EtO)2(O)P
N

O

R1

R3

R2
toluene

140 °C, MW
1 hR1 = Me, Ph, 

c-Pr, c-Hex
12 examples

34–66%

R4CHO

NaH, THF
r.t.

N

O

R1

R3

R2

R4

one pot
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ic Chemistry, Russian Federation
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Technology (National
Research University), Russian 
Federation
Syn  lett

Syn  lett

is
 s

t

Azidation of Partially Protected Carbohydrate Derivatives: 
Efficient Suppression of Acyl Migration
94
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A. Mabrouki
P. Le Nahenec-Martel
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C. Sabot*
Normandie Univ, France
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Dearomatization of a 3-Hydroxypyridine Through an Unexpected Oxi-
dative Deformylation Process: An Entry to Azacyclohexadienones

N

HO

OH

N

RO

O

ROCH2O

ROH, PIDA

1,2-addition

1,4-addition

Diels–Alder reaction
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F. Bao
Z. Liu
H. Bai
H. Zhang
P. Liu*
Q. Zhang
G. Chai*
Henan Agricultural University, 
P. R. of China
Zhengzhou Tobacco Research In-
stitute, P. R. of China
Palladium/Sensory Component-Catalyzed Homocoupling Reactions of 
Aryl Halides

Ar X Ar Ar

First application of a sensory component
 in organic reactions
Natural feedstock

Additional ligand and reductant free

Pd(OAc)2 (catalyst)
sensory component

2

Homocoupling reactions in air

Ar = aryl, hetaryl, X = I, Br 25 examples, 19–91% yield
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2-Aminoquinazolines by Chan–Evans–Lam Coupling of Guanidines 
with (2-Formylphenyl)boronic Acids

B(OH)2

O

N

N N

H2N N

NH2

H + R2

R1

R1

R2X
cat.  CuI,

 KOH or K2CO3

MeOH, 70 °C

R
R

23 examples
yields: 17–66%

R = H,  MeO, BnO, Cl, F R1, R2 = H,  Alk, Ph
95
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M. Mochizuki
Y. Fujimoto
H. Yanai
T. Matsumoto*
Tokyo University of Pharmacy 
and Life Sciences, Japan
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SNAr Reaction/Claisen Rearrangement Approach to 2,4-Diisoprenylx-
anthones: Total Synthesis of Garcinone A

O

O

O

O

O

O

O

silica gel

F O OH
SNAr reaction Claisen

rearrangement

–

F O HO OHOROR

garcinone A

O

OOH

HO

77%
(over 3 steps)

68%
(over 3 steps)

2 x1

3

2

4

O

OOH

HO
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C. Jin
J.-Y. He
Q.-F. Bai
G. Feng*
Shaoxing University, P. R. of 
China
Silver-Catalyzed Decarboxylative Radical Addition/Cyclization of 
Oxamic Acids with Alkenes towards Quinolin-2-ones

N

R2

O

N

R2

O

N

R2

O

OH

O

R4

O

SO2Ph

R3

AgNO3/Na2S2O8

R4O

N

R2

O

R3

10 examples, 0–84% yield

10 examples, 28–77% yield

6 examples, 23–80% yield

R1

R1

R1

R1
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Facile Synthesis of -Bromostyrenes by Direct Bromination of 
Styrenes with N-Bromosuccinimide and Sodium Persulfate

NBS, Na2S2O8

DCE, 100 °C

transition-metal free
direct bromination
low cost
environmentally friendly14 examples

32–91% yields

Br
96
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P. R. of China
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Iodine-Promoted Synthesis of 4-Aryl-2-(arylsulfonyl)quinolones by De-
sulfurative C–S Cross-Coupling Reaction of Quinoline-2-thiones with 
Sodium Sulfinates

 C–S bond formation; I2-mediated C–S bond cleavage; no metal; mild conditions

N
H

S

Ar'

R1 + Ar2SO2M

(M = Na, Zn)

I2 (1.25 equiv)

DMSO, 100 °C, 4 h

N

Ar'

R1

SO2Ar2

18 examples
up to 87% yield
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J. Richardson*
S. P. Mutton
F. M. Martin
L. Walton
A. J. Ledgard
Eli Lilly and Company, UK
An Efficient Palladium-Catalyzed -Arylation of Acetone Below its 
Boiling Point

Br

NH

OTBDPS

NH

O

OTBDPS

R
R

Pd/L, K3PO4, acetone 
50 °C

- Reduced dehalogenation
- Mild and practical conditions
below boiling point of acetone

16 examples
50–94% yield

Intermediate for Lilly 
D1 Positive Allosteric 

Modulator
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Peptide Cyclization at High Concentration

CyClick

N
NH

O

linear peptides
<100 mM

cyclic peptides
<100 mM

*
(R)

*Chemoselective
*Stereoselective
*High Substrate 
 Scope
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W.-W. Chen
B. Zhao*
Shanghai Normal University, 
P. R. of China
Decarboxylative Umpolung Synthesis of Amines from Carbonyl Com-
pounds

2-azaallyl anion

Ar

O OH

O

H2N

PhPh

base, MeOH, rt Ar

N Ph

PhCO2

–H

E+

Ar

N

Ph

Ph

EAr

NH2

E

a-substituted amines

Ar

N
Ph

Ph

OO

H

H2O, H+

Ph Ph

O

2

1

–
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Divergent Total Syntheses of Six Ganoderma Meroterpenoids: 
A Bioinspired Two-Phase Strategy

Ganocin A
Ganocin B 
Ganocin C

Ganocochlearin C
Ganocochlearin D

Cochlearol T

Me

Me

Me

Me

O

geranylacetone

OH

MeO
O

H

+

5-methoxysalicylaldehyde

O
Me

MeO

Me

Me

OH

  Mukaiyama aldol
 Biomimetic hetero-Diels–Alder

  Stahl-type
oxidative aromatization

 
 Divergent selective transformations

phase I

  Common planar intermediate
  Nucleophilic dearomatization

phase II

4 steps steps

From planar to three-dimensional
98
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H. A. A. Almohseni
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University of Oxford, UK
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Evolution of a Cycloaddition–Rearrangement Approach to the 
Squalestatins: A Quarter-Century Odyssey

O
OMeO2C

MeO2C

HO CO2Me

R
O

O
CO2Me

R

CO2Me[Si]O

MeO2C

MeO2C

O
N2

MeO2C

[Si]O

R

H+

Ph
O

OHO2C
HO2C

OH CO2H
DDSQ

cross-couplingcarbonyl ylide
cycloaddition strategies

cat. Rh(II)

O

CO2Me
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K. Suresh
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Leveraging Framework Instability: A Journey from Energy Storage to 
Drug Delivery
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Total Synthesis of Stemoamide, 9a-epi-Stemoamide, and 9a,10-epi-Ste-
moamide: Divergent Stereochemistry of the Final Methylation Steps

O
N

O

O

H

H
H

9a
10 9

8

H
f

11

H

OO N

O

H

H
9a

10 9

8

H
f

11
1

stereochemistry of alkylation:

9a-epimer

MeIMeI different outcome
different reasons

H
O

O
N

OH

H

Me

natural stemoamide

9a
10

natural stemoamide skeleton
99
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R. De
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P. Singh
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A. Hasija
D. Chopra
M. K. Bera*
Indian Institute of Engineering 
Science and Technology (IIEST), 
India
as
 

DBU-Catalyzed Rearrangement of Secondary Propargylic Alcohols: An 
Efficient and Cost-Effective Route to Chalcone Derivatives

OH

R1

O

R2

10 mol% DBU

Broad substrate scope
Mild reaction conditions

Metal free
Lewis acid free

60–90% yield
21 examples

R2

CH3CN, 80 °C

R1 = aryl, polyaryl, hetaryl; R2 = H, Me

R1
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Z. Zhang*
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B. List
East China University of Science 
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Kinetic Study of Disulfonimide-Catalyzed Cyanosilylation of Aldehydes 
by Using a Method of Progress Rates
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Concise Total Synthesis of (+)-Atlanticone C

O O

O O

O

O

48%

O O

O

OH

H
O

2 steps, 45%

10 steps, 18%

racemic

98% ee

- Protoilludane core through 
  photochemical reaction cascade
- Chiral resolution via CBS 
  reduction
- enantioselective total synthesis 
  of (+)-atlanticone C

hn (l = 350 nm)
(MeOH), rt, 5.5 h
100
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S. H. Henderson
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Decarboxylative Bromination of Heteroarenes: 
Initial Mechanistic Insights

N
H

N

OH
O

N
H

N

Br

NBS, hu

DMF, rt, 16 h

- substrate activation of NBS
- light sensitive
- potential radical pathway

+ CO2 + HBr
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C. J. Maddocks
S. V. Aathimanikandan
J. Richardson
J. C. Ruble*
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Quinolin-8-yl Formate: A New Option for Small-Scale Carbonylation 
Reactions in Microwave Reactors

57–88% isolated yield

significantly more reactive
than phenyl esters

R = (het)aryl, benzyl
X = Br, Cl

microwave
90–120 °C

20–120 min.

+ RX

crystalline solid

stable to Et3N until
heated

Pd complex (1–4 mol%)
Et3N (2 equiv)

toluene N

O
R

O

N

O
H

O
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Room-Temperature Palladium(II)-Catalyzed Direct 2-Arylation of 
Indoles with Tetraarylstannanes

N
R1

+
O2 (balloon)

 HOAc, 25 °C

Sn
N
R1

R3

R3

R3

R3

R3

R2 R2

R1 = H, Me, Bn
R2, R3 = EDG, EWG

(MeCN)2Pd(OTs)2
101
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X. Liu*
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Synthesis of Unsymmetric Triarylmethanes Bearing CF3-Substituted 
All-Carbon Quaternary Stereocenters: 1,6-Arylation of -Trifluo-
romethyl Substituted para-Quinone Methides

O

Ar1

R

CF3

Ar2 H

isolable &
storable

27 examples
90–98% yields

expeditious reaction

CF3-substituted
triarylmethane

Ar1

Ar3

Ar2

CF3
Letter

1619
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 1623–1628
DOI: 10.1055/s-0040-1707198

H. Takikawa
K. Murata
S. Sato
T. Kawada
H. Nakakohara
K. Ohmori
K. Suzuki*
Tokyo Institute of Technology, 
Japan
Synthetic Study on Lactonamycins, Part 2: Stereoselective Access to 
ABCD-Ring System
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Palladium-Catalyzed Cyanation under Mild Conditions: A Case Study to 
Discover Appropriate Substrates among Halides and Pseudohalides

Pd(PPh3)4

Na2CO3

DMF

K4Fe(CN)6·3H2O

OPFB =

F

F F

F

FS
O

O

–O C4F9S
O

O

–OONf =

ONf/OPFBAr

CNAr

· bench-stable pseudohalides
· non-toxic cyanide source
· mild reaction conditions

· facile insertion of Pd(0) into C–O bond 
when compared to halides

15 examples, 85–97% yield
vital synthons in various fields of organic chemistry
102
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C−H Arylation of Thiophenes with Aryl Bromides by a Parts-per-Million 
Loading of a Palladium NNC-Pincer Complex
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Non-planar Boron Lewis Acids Taking the Next Step: Development of 
Tunable Lewis Acids, Lewis Superacids and Bifunctional Catalysts
103
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Formation of Boron Enolates by Nucleophilic Substitution

OR

O (pin)B B(pin)

O

(pin)B B(pin)

E
O

E E
Regioselective geminal 

difunctionalization

Bis-enolate equivalent

O

B(pin)

(pin)B

 reacts like O

2–

O

(pin)B B(pin)
104
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Synthesis and Functions of Oligomeric and Multidentate Dipyrrin 
Derivatives and their Complexes
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P.-Q. Huang*
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Procedure-Economical, Enantioselective Total Syntheses of Polycyclic 
Natural Products and Analogues Containing a 3a-Hydroxyhexahydro-
pyrrolo[2,3-b]indole-2-carboxylic Acid Residue

N
N

N

O
O

OH

H

HN
N N

OH

H

CO2R

O
HO

HO

(–)-robustanoid B (R = Me)
(–)-robustanoid A (R = H)(+)-asperlicin E

L-tryptophan

4 
steps

3–4 
steps

Biomimetic synthesis
DMDO oxidative cyclization
LVT reductive tandem reaction
Protecting-group-free

A. A new biogenetic hypothesis
B. Double cyclization
C. Triple umpolung of selectivity

divergent
strategy

unnatural
analogues &

diastereomers
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Regio- and Stereoselectivity in the 1,3-Dipolar Cycloaddition Reactions 
of Isoquinolinium Ylides with Cyclopenta[a]acenaphthylen-8-ones

O

Z Z

N

O

Z

N

O
ArZ

H

H

10 examples
84–92% yield

Z = CO2Me, CO2Et
Ar = Ph, 4-MeC6H4, 4-ClC6H4,
        4-MeOC6H4, 4-O2NC6H4,

O

Ar
105
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Synthesis of 3-Iodomethyl Sultams

S

R1 R2

R3HN O

O

N
S

O

O

R1

R2

R3

II2, MeCN

NaHCO3
up to 95% yield

10 examples
gram amounts

R1, R2 = H, Me
R1–R2 = CH2CH2

R3 = H, Me, Et, t-Bu, Allyl, PMB
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J. Tu
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R. M. Franzini*
University of Utah, USA
A Stable Precursor for Bioorthogonally Removable 3-Isocyanopropyl-
oxycarbonyl (ICPrc) Protecting Groups

R NH2

amine protection

N
H

O

O

NC
R

1,2,4,5-tetrazine-mediated deprotection

N N

NN

R' R'

O O

O

NC

F

FF

F

F
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Max-Planck-Institut für Kohlen-
forschung, Germany
Synlett

Synlett

is
 s

t

Chiral Brønsted Acids Catalyze Asymmetric Additions to Substrates 
that Are Already Protonated: Highly Enantioselective 
Disulfonimide-Catalyzed Hantzsch Ester Reductions of NH–Imine Hy-
drochloride Salts

SS
N
H O

OO
O

F3C

CF3

CF3

F3C

CF3

F3C

F3C

CF3

NH2Cl NH3ClDSI (0.5 mol%)
Hantzsch ester

 RT, 24 h
tButBu

95% [4.8 g]
e.r. = 99:1 DSIno chromatography
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A. Dubey
P. K. Mandal*
CSIR-Central Drug Research In-
stitute, India
Academy of Scientific and Inno-
vative Research, India
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An Efficient One-Pot Protocol for Direct Access to Diarylmethyl Thio-
glycosides with para-Quinone Methides via S-Glycosyl Isothiouronium 
Salts

CH3CN
reflux

tButBu
OH

O
AcO

S

diarylmethyl thioglycoside

tButBu
O

O

OAc
AcO

per-O-acetylated sugar Et3N, rt

thiourea
BF3  Et2O O S NH2

NH2

AcO
isothiouronium salts 

intermediate
without isolation

one-pot/operationally simple/scalable 28 examples 
 (69–83%)

  = F, Br, CF3, OMe, allyl,
       N(Me)2, CH(Me)2

R

R

R
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P.-L. Wang
H. Gao*
Z.-S. Jiang
C. Li
Z.-A. Tian
P.-H. Li*
Huaibei Normal University, P. R. 
of China
Electrochemical Synthesis of Vinyl Sulfones by Sulfonylation of Sty-
renes with a Catalytic Amount of Potassium Iodide

+ NaO2S
R2

R1
S

O

OR1

R2

undivided cell

23 examples, up to 90% yield

KI

catalytic KI and no oxidant

E-isomer only
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A Novel Modified Cross-Coupling of Phenols and Amines Using 
Dichloroimidazolidinedione (DCID)

+

OH CuI (cat.)

Et3N, MeCN

H
N

R

N N

OO

Cl Cl

Cy Cy

via

NN

Cl
CyCy

O O

DCID:

15 examples

yields: 18–73%

FG = Cl, MeO, Me

R = Ar, Bn, Cy, n-Pr

Ar–OMCID

FG FG

O

FG

R NH2
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Y. Hara
K. Kamaike
K. Ota*
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Tokyo University of Pharmacy 
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as
 

Total Synthesis of Ascospiroketal B

Shiina esterification

Migita–Kosugi–Stille
coupling

acid-mediated
spiroketalization

epoxide
rearrangement

ascospiroketal B

O

O

O

O

O

OH

O

H

H

H

OH
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N. Ogawa*
S. Sone
S. Hong
Y. Lu
Y. Kobayashi
Meiji University, Japan
Synthesis of Two Stereoisomers of Potentially Bioactive 13,19,20-Tri-
hydroxy Derivative of Docosahexaenoic Acid

OH

OH
CO2H

OH

OTBS

OTBS

CO2MeI– Ph3P+++
TBDPSO

I

AD reaction
asymmetric transfer 

hydrogenation

Sonogashira coupling
then Zn reduction with TMSCl

*

OH

Wittig olefination

*

Letter

1735

https://doi.org/10.1055/s-0040-1706415
https://doi.org/10.1055/s-0040-1706405
https://doi.org/10.1055/s-0040-1707224


X

Synlett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1740
DOI: 10.1055/s-0040-1707617

F. Bao*
Z. Liu
H. Bai
H. Zhang
P. Liu*
Q. Zhang
G. Chai*

Synlett 2020, 31, 1501
Synlett

Synlett

is
 s

t

Palladium/Sensory Component-Catalyzed Homocoupling Reactions of 
Aryl Halides
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F. Wang
S. Zhu*
L. Chu*
Donghua University, P. R. of 
China
Synlett

as
 

Synergistic Catalysis for Stereodivergent Synthesis of trans- and cis-
Skipped Dienes

Ni

  One set of common substrates   Light-controlled

OBoc

R2

OTf

 trans-1,4-dienes

  Stereodivergent access to Z/E-alkenes

allylic carbonates

vinyl triflates

R1

Ru

R3

SET
R1

R2

R3

E-selectivity

+

cis-1,4-dienes

R1

Z-selectivity

NiIr

SET & ET
R3

R2
109
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A. C. Durham
Y. Wang
Y.-M. Wang*
University of Pittsburgh, USA
Redox-Neutral Propargylic C–H Functionalization by Using Iron Catalysis

R

R'
H

alkyne
starting material

Fe
Cp*

CO
CO

O

precatalyst

N
H

base

•R

R'

Fe(CO)2Cp*
R

R'

catalytic allenyliron nucleophile

BF4
A H

O

R

R'

activated
aldehyde

A

OH

LA

redox-neutral C–H functionalization

exclusive 
SE2' reactivity

H
H

homopropargylic
alcohol product
Synpacts
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Iron-Catalyzed Aerobic Oxidative Cross-Dehydrogenative C(sp3)–H/X–
H (X = C, N, S) Coupling Reactions

N
OR3

R1

R2

N
OR3

R1

NC
R4

N
O

HO N
H

R1

R3

R4

X = C, N, S

S R4

N
OR3

R1

R2 Ar

N
H

O

HN

N
H

N O

X

Y
N

Z

R4

R5

R6

R1

R3

Cl
N

O

R1
Fe(III)

R3

R2

Het

Air

Air

Air
Air

Air
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M. Talavera
T. Braun*
Humboldt-Universität zu Berlin, 
Germany
as
 

Rhodium(I) Complexes as Useful Tools for the Activation of 
Fluoroolefins

Rh

PEt3

PEt3

Et3P GePh3

F3C F

F F
Rh

PEt3

PEt3

Et3P

F

CF3

F – FGePh3

F3C H

H H

F CH2GePh3

F H

Rh

PEt3

PEt3

Et3P F

F3C H

F H

F3C GePh3

H H

–

–
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H. Abou-Hamdan
C. Kouklovsky
G. Vincent*
Université Paris-Saclay, CNRS, In-
stitut de Chimie Moléculaire et 
des Matériaux d’Orsay (ICMMO), 
France
Dearomatization Reactions of Indoles to Access 3D Indoline 
Structures

N

R1

R2

R3

N
R1

R2

R3 R5

R4
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L. Wang
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Epoxidation of Alkenes with Molecular Oxygen as the Oxidant in the 
Presence of Nano-Al2O3

R2

R1 R3

R4

nano-Al2O3 (10 mol%)

+

R2

R1 R3

R4

O

3,5,5-trimethylhexanal (3 equiv)
MeCN, 60 °C, 24–36 h 18 examples

up to 96% yield

O2
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Y. Yao
X.-J. Meng
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Y.-Y. Chen*
Guangxi Normal University, P. R. 
of China
Guilin University of Technology, 
P. R. of China
Guilin Medical University, P. R. of 
China
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Electrochemical Synthesis of Quinazolinones by the Metal-Free and 
Acceptor-Free Dehydrogenation of 2-Aminobenzamides
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R. Matsuo
A. Miyashita
M. Kuwabara
S. Adachi
A. Matsuzawa
K. Sugita*
Hoshi University, Japan
Concise Diastereoselective Total Synthesis of (±)-Parvistemonine A

N
O

O
O

O
N3

aza-Wittig
reaction

+

H

O

O

CH3

Paal–Knorr
pyrrole
synthesis

(±)-parvistemonine A

N
O

O

H3C
H

H

CH3 CH3

overall yield: 19.6%
 in a longest linear
sequence of 10 steps
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Z. Shen
W. Liu
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Iron-Promoted Decarboxylation of Arylacetic Acids for the Synthesis of 
Aromatic Nitriles with Sodium Nitrite as the Nitrogen Source

CO2H
R +

Fe(OTf)3
CN

RNaNO2
50 °C

51–90%24 examples

R = ester, carboxy, hydroxy, acetamido, halo, nitro, etc.
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L. Ran
H. Li
G. Chao
X. Kang
T. Lei
W. Li*
Lanzhou Jiaotong University, 
P. R. of China
as
 

Regioselective Biomimetic Synthesis of Dimeric Oxyresveratrol Derivatives

OH

HO

HO

O

OH

OH

OMe

OMe

OH

HO

HO

O

OMe

OH

OMe

OH

OH

OHHO

OMe

HRP–H2O2

acetone–H2O

FeCl3·6H2O

acetone

8–5-coupling dimer

8–10-coupling dimer

62%

45%
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H. T. Pham
T. H. Ho
D. Q. Do
K. L. H. Nguyen
T. T. Nguyen*
N. T. S. Phan*
Ho Chi Minh City University
of Technology (HCMUT), Vietnam
Vietnam National University, 
Vietnam
Synthesis of 2-Arylbenzothiazol-5-amines from N,N-Dialkyl-3-nitroani-
lines

NO2

+ X R2

DABCO
(0.75–1 equiv)

S

N

+ S8

R2

X = H or COOH

R1N R1N

20 examples
24–95% yield

R' = Ar, azole, thiophene, 
quinoline
Letter

1813

https://doi.org/10.1055/s-0040-1706470
https://doi.org/10.1055/s-0040-1707257
https://doi.org/10.1055/s-0040-1707300


IX

Synlett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1817–1822
DOI: 10.1055/s-0040-1706414

A. Yanagisawa*
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K. Watanabe
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Chiba University, Japan
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Selective Propargylation of Diaryl Azo Compounds Using Metallic Barium

THF, r.t.
Ar1

N

N
Ar2

N

HN

Ar1

Ar2

up to >99% yield

+
Ba

R2

AcOH, 80 °C

H
N

Ar1

up to >99% yield

Zn

R2

R1

R2

OTs
ag R1

a

R1

THF, 70 °C

H
N

up to 56% yield

HCl (aq)

R2

R1

NH2

R3

R3
113
Letter

1817
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 

i

Synlett 2020, 31, 1823–1827
DOI: 10.1055/s-0040-1707258

F. Matloubi Moghaddam*
M. Goudarzi
Sharif University of Technology, 
Iran
as
 

Utility of N-Bromosuccinimide–Water Combination as a Green 
Reagent for Synthesis of N,S-Heterocycles and Dithiocarbamates from 
Styrenes

R1

NBS, rt, 12 h, H2O

no additive

R3

N

S

S
HO

S

O

S

N
R4

R4

CS2 + R4
2NH

K2CO3, 0–5 °C, 5 h
route B

K2CO3, 0–5 °C, 5 h
route C

CS2 + R3NH2

80 °C, 3 h
route A

S NH2

S
R2

R1

R1

R1

S

NS

R2

12 examples

9 examples

9 examples
Letter

1823
T
hi

s 
do

cu
m

en
t w
Synlett 2020, 31, 1828–1832
DOI: 10.1055/s-0040-1707289

C. B. Cheong
J. R. Frost
T. J. Donohoe*
University of Oxford, UK
Pentamethylphenyl (Ph*) and Related Derivatives as Useful Acyl Pro-
tecting Groups for Organic Synthesis: A Preliminary Study

X = Me, OH

R'O R

O

CAN (5.0 equiv)
MeOH (0.1 M)

RT, <1 min

Ph
Ph

OH

TMSCl (1.0 equiv)
n-BuOH (3.0 equiv)

HFIP (0.4 M), 40 °C, 24 h

S

or

R =
Cleavage of protecting group in the presence of sensitive functional groups e.g.:

O

O

X

O

R

R' = Me, n-Bu
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An Approach to Nonsymmetric Bis(tertiary phosphine oxides) Com-
prising Heterocyclic Fragments via the Pd-Catalyzed 
Phosphorylation

R1
2POHHetAr

X X

R2
2POH

R1,R2 = alkyl, aryl
X = Br, Cl

Pd-catalyzed cross-coupling

HetAr

P X

O

R1
R1 HetAr

P P

O

R1
R1

O

R2
R2

N N N N
N N

N

S

N

N

∗ successive functionalization of two electrophilic centers
∗ use of readily available starting materials
∗ access to nonsymmetric phosphine oxides

10 examples
47–89% yield

6 examples
52–85% yield
114
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H.-j. Gao
Y.-x. Gu
Z.-f. Wang
Y.-q. Yuan*
Y. Wang
S.-r. Guo*
Lishui University, P. R. of China
as
 

Triphosgene/Sodium Organosulfinate System: A General and Efficient 
Electrophilic Thiolation of Silylenol Ethers and Electron-Rich Heteroar-
omatics

OSiMe3

O
SCF3

Triphosgene

R'SO2Na
R

R

N

N

SR R2

R2

R' = CF2H or Ar R' = CF3

R1

R1

14 examples
up to 96% yield

18 examples

up to 89% yield

metal-free and mild conditions
broad functional group tolerance
novel reductive system
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Y. Jin
C. Wang*
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Nickel-Catalyzed Asymmetric Cross-Electrophile Coupling Reactions

X X R3

R2

R1 R3

R2

R1

R2XR1

*

R2

R1

YH
*R3

R3

Y

*

XR1 R2

R1
*

R3X
R3

R2

XR1

R2 R3

O

R2 R3

OH

R1

*

NiL*

+

+

+

+

115
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S. Popov
B. Shao
A. L. Bagdasarian
B. Wigman
H. M. Nelson*
University of California, USA
C–H Functionalization Reactions of Phenyl and Vinyl Carbocations 
Paired with Weakly Coordinating Anions

SiMe3

F

OTf

[R3Si]+[WCA]– (cat.)

[R3Si]+[WCA]– (cat.)

R3Si–H (1.5 equiv)

alkyl–H or aryl–H

alkyl–H or aryl–H

alkyl

alkyl

aryl

aryl

or

or

reductive C–H alkylation

C–H arylation of alkanes and arenes

[Li]+[WCA]– (cat.)

LiHMDS (1.5 equiv)

nonreductive C–H vinylation

TfO
Pr
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H. Zhang*
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Metal-Free Catalytic Aromatic C–H Borylation

X
H + B2pin2

20 examples
up to 81% yield

C2-regioselectivity

R
X

BpinR

X = N-Alkyl, NH

[BF3·Et2O]
116
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Bumpy Roads Lead to Beautiful Places: The Twists and Turns in 
Developing a New Class of PN-Heterocycles
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Continuous-Flow Reactions Mediated by Main Group Organometallics

in flow

–78 °C, 0.1 s

OTBS

I tBuLi, THF

OTBS

Li

+ cHexCHO
OTBS

62%

cHex

OH

NCl

I

in flow

–78 °C, 0.1 s

tBuLi, THF

NCl

Li

NCl

92%

Ph

OH
+ PhCHO

in flow

in flow
+ PhCHO

+ cHexCHO
117
Cluster

1880
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 
Synlett 2020, 31, 1888–1893
DOI: 10.1055/s-0039-1690884

T. M. Monos
J. N. Jaworski
J. C. Stephens
T. F. Jamison*
Massachusetts Institute of Tech-
nology, USA
as
 

Continuous-Flow Synthesis of Tramadol from Cyclohexanone

O
N

Me Me

O

H H
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OH

N

OMe

Me

Me
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N

H

Me
Me

Cl–

7.45 g•h–1 production
in-line purification

continuous processing

13.7 g•h–1 production
DOE optimized
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Flow Chemistry
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NCS

RLi E+ Nu–

E

H
N Nu

S

Integrated Flow Synthesis via Sequential Reactions

X = I or Br
- 3-step integrated
- continuous and rapid

within 6 s of reaction time
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S Br

Br

LDA

PhCHO

–78 °C, 1.6 s

–78 °C, 3.1 s

HO

Ph
SBr

Br

OH

Ph

66% 3%

+

SBr

Br

H

 49% 20%
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HO

HO CO2Et

ethyl shikimate
(–)-oseltamivir phosphate
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AcHN

O

NH2⋅H3PO4

54% overall yield
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continuous-flow synthesis

via azide chemistry
tr = 3.5 min
Cluster

1925

https://doi.org/10.1055/s-0039-1690878
https://doi.org/10.1055/s-0040-1705948
https://doi.org/10.1055/s-0040-1706479


X

Synlett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2020, 31, 1930–1936
DOI: 10.1055/s-0040-1707265

K. Ota
S. Fukumoto
T. Iwase
I. Mizota
M. Shimizu*
I. Hachiya*
Mie University, Japan
Nanjing Tech University, Japan
Synlett

Synlett

is
 s

t

Umpolung Reactions of -Tosyloximino Esters in a Flow System

R

N

CO2Et

R2R1

N-monoalkylation

N,N-dialkylation

R3

N,N,C-trialkylation

oxidant

= micromixer

R1MgBr
R2MgBr R3MgBr

R

N

CO2Et

R2R1

N,N-dialkylated
product

N,N,C-trialkylated
product

N

CO2EtR

TsO

M

M1 M2 M3 M4

11 examples
up to 71% yield

1 example
57% yield

α-tosyloximino ester
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Integrated Synthesis of Thienyl Thioethers and Thieno[3,2-b]
thiophenes via 1-Benzothiophen-3(2H)-ones

2,6-lutidine

HS

S

SAr
Ar

Ar
S

Ar

O

up to 76% yield
19 examples

S
Ar TfOH

  one-pot
  transition-metal-free
  halide-free

OH

O

Integrated Synthesis
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O

O

O

1-oxomiltirone

OH

O
HO

arucadiol

R1

R2

O

R1 = OMe
R2 = H or OMe

AuBr3 or
Cu(OTf)2 Cu(OTf)2

3 steps 2 steps
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O

N

N

O

O

fused pentagons
embedded nitrogen

bowl-shaped boat-shaped
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   5-membered heterocycles
   fused heterocycles

[Cross-Coupling]
Het Het

MgX MgX+
“Sulfur(IV)”

   Lewis basic heterocycles
   transition-metal-free
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   6-membered heterocycles
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Synthesis of Polycyclic Natural Products through Skeletal 
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O O
H

H

O

OTBDPS

OMe

MeO

1. Wagner–Meerwein
    rearrangement
2. acylation

3. metathesis
4. 1,4-addition

OTBDPS

(HO)2B OMe

OMe

Cl

O
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O

R

O

NO2
O

R

O

H

NO2

asymmetric Diels–Alder reaction
of 3-nitrocoumarins

* *

OTBS

OMe

OTBS

OMe

NH NHMe2

H
N

NH

SF3C

F3C

CF3CO2

+

• different acidity
• C1 symmetry

(cat.)
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Kinetic Resolution of -Nitrolactones by Catalytic Asymmetric 
Hydrolysis or Ester–Amide Exchange Reaction

NH
NH

S

NHMe2

F3C

F3C

TfO

O O

H

NO2

OH

NO2

NHO

R
R

+

kinetic resolution 
by an asymmetric ester–amide 

exchange reaction

S  75.5

NH2

NHBn

O NHBn

O

(cat.)

carbocyclic quaternary 
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configuration
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Ph
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Y

NH2

LinkerY

NH2

Linker

XX

Linker = ester, ether, amide

PEG

or

OTs

OH

Y = N or C

N
H

Ph

NH2

N
H

X

Ph

Linker

Linker

Linker

Ph

11 PEGylated compounds
Yields  62–95%

Br Ph

IPh

Ph

N
H

Ph
Linker

PEG

PEG

Pd-catalyzed reactionsPEGylation reactions

PEG

PEG

PEG

PEG

One-pot

One-pot
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Bu3P-Mediated Tandem Acylation–Wittig Reaction

R1

O

CF3

PBu3, Et3N
R1

O

F3C PBu3

O

R2

POBu3

O R1R2

R1, R2 = aryl, alkyl

+

R2 Cl

O

intramolecular 
Wittig reaction

F3C

26 examples
64–90% yields
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17 examples
72–91% yields

B(OH)2
NaClO (aq), 100 °C

H

low-cost            
base-free  
transition-metal-free

20 mol% TBAB
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extracted with Et2O

reaction

reuse

LED, air

IL-supported 
catalyst

rose bengal (RB)
 in (bmim)[PF6]

IL-supported
catalyst

rose bengal (RB)
 in (bmim)[PF6]

Substrate Product

Phosphite esters Phosphate esters

O
P

O
O

R R
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O
P

O
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R R
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Unexpected Substitution Reaction of 1,1-Dichloro-2,2,2-trifluo-
roethane (HCFC-123) with Phenolates

F

F
F

Cl

Cl

0.5 equiv ArOK

5 equiv ArOK
ArO

ArO

Cl

Cl

DMF, 90–100 °C

ArO

F
F

Cl

Cl

DMF, 90 °C

9 examples, 52–91% yield

4 examples, 82–93% yield

   Synthetic use of ozone-depleting compounds

   Simple conditions and valuable products

   C–F cleavage by elimination–addition process
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R1

N N
DMF, 130 °C

10 mol% CuBr

One-pot, operationally simple
Broad substrate scope, good yields

R1 CHO

Et

H2N

I

S8

S

N

R2

R2

Et

Ligand-, additive- and base-free

R1 = H, Me, MeO
R2 = H, 4-F, 5-CN, 5-Cl
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Recent Advances in Reactions of Propargylamines

R2

N
R5R4

R1

R3

(a)  as a leaving group
(b) hydrogenation
(c) rearrangement
(d) nucleophilic amines
(e) nucleophilic carbons
(f) electrophilic alkynes
127
Review

1

T
hi

s 
do

cu
m

en
t w
Synthesis 2020, 52, 21–26
DOI: 10.1055/s-0039-1690682

D. Baidilov*
Brock University, Canada
On the Mechanism of the Stevens Rearrangement

Ph

O

N
Me

Me

Ph

Ph

O

N
Me

Me

Ph

[1,2]-shift

S
hort Review

21

Imprimatur
https://doi.org/10.1055/s-0039-1690682
https://doi.org/10.1055/s-0039-1690684


VII

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 27–39
DOI: 10.1055/s-0039-1690695

A. J. Craig*
B. C. Hawkins*
University of Otago, 
New Zealand
Syn  thesis

Syn  thesis

is
 s

t

The Bonding and Reactivity of -Carbonyl Cyclopropanes
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R2
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X Y' '

R2 = EDG

Nu–

O R1 O R1

Nu R2 Y
X
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S

128
hort Review

27
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 
Synthesis 2020, 52, 40–50
DOI: 10.1055/s-0039-1690723

N. M. Chernov
R. V. Shutov*
A. E. Potapova
I. P. Yakovlev
Saint-Petersburg State Chemical 
Pharmaceutical University, 
Russian Federation
as
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O

O
EWG

R1

R2

R3

HN

H2N

R4
+

O

R1

R2

R3

NN

R4

EWG

EtOH, 20 °C

27 examplesR1, R2, R3 = H, Me, OMe, OH, Hlg, NO2

EWG = CO2Et, CO2H, CN, CONR2

R4 = H, Me, Ar, NH2, OMe, SMe, SBn
72–99% yield

Fluorescent in 390–460 nm
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R2 Zn X2R1 X1 POxAPs (0.1–0.001 mol%)
R1 R2+

Pd

PPh3

XAr

PPh3

POxAPs

X1 = Cl, Br, I or OTf
X2 = Cl or Br
29 examples
yields of 57–99%

Ar = Ph or 4-MeOC6H4

X = Cl or Br
TON up to 93,000
TOF up to 2.78 s–1

THF, rt to 80 °C
Feature
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V. A. Migulin*
N. D. Zelinsky Institute of Organ-
ic Chemistry, Russian Federation
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A New Synthetic Pathway to Symmetric Bisubstituted 
Naphthoquinones

2.4 equiv

O

O

I

I
1,4-dioxane/H2O (3:2)

r.t.

1–5 mol% Pd(OAc)2

O

O

Ar (Het)

Ar (Het)Het-Bpin

Ar-B(OH)2
or

K3PO4 (6 equiv)

15 examples

up to 98% isolated yield
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Y.-Z. Ji
H.-J. Li*
Y. Liu
Y.-C. Wu*
Harbin Institute of Technology, 
P. R. of China
Weihai Institute of Marine Bio-
medical Industrial Technology, 
P. R. of China
as
 

Chlorination of Arylaldehyde-Derived Arylsulfonylhydrazones with 
N-Chlorosuccinimide Leading to 1,2,4,5-Tetrazine Derivatives

CH3NO2, 0 °C

N

N
N

N
SO2Ar2

SO2Ar2

Ar1

Ar1NCS (2 equiv)

Ar1 N
NHSO2Ar2

One-pot synthesis            16 examples
Metal-free conditions        Up to 93% yield

KOH (1 equiv)
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P. Sun 
J. Yang 
Z. Song
Y. Cai
Y. Liu
C. Chen*
X. Chen
J. Peng*
Northeast Forestry University, 
P. R. of China
Copper-Mediated One-Pot Synthesis of Indoles through Sequential 
Hydroamination and Cross-Dehydrogenative Coupling Reaction

NH2 +

Ar

ORO Cu-promoted
hydroamination

Ar

Ar

N
H

Ar

ORO

Cu-mediated
CDC reaction

Ar
N
H

Ar

O
OR

(1) (2)

intermediates

One-pot sequential synthesis

CuCl2/Phenanthroline, KMnO4/KHCO3

benzene, 120 °C for 24 h; then DMSO, 130 °C for 24 h

32 examples
up to 88% yield
Paper
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Q. D. Wei 
Y.-M. Yao 
S.-Q. Chang
W.-D. Yang
M.-Y. Tian
X.-L. Liu*
Y. Zhou
Guizhou University, 
P. R. of China
Syn  thesis

Syn  thesis
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DBU-Catalyzed Inter- and Intramolecular Double Michael Addition of 
Donor–Acceptor Chromone-Pyrazolone/Benzofuranone Synthons: 
Access to Spiro-Pyrazolone/Benzofuranone-Hexahydroxanthone 
Hybrids

DBU (10 mol%), 
DCM, rt, 3 d

O
O

R1

O

O

DBU (10 mol%) 
DCM, rt, 3 d

d

d

diversity-oriented synthesis of spiro-pyrazolone/benzofuranone-hexahydroxanthone hybrids

22 examples, up to 91% yield 
and >20:1 dr

18 examples, up to 80% 
yield and >20:1 dr

O

N
N O

Ph
O

Ar

N
O NO2O

O
O

O
Ar

O
N

O2N
R1

R1

Ar

NO

NO2

d

d

N N
O

Ph

O

O

R1
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A. S. Antonov*
A. A. Yakubenko
St. Petersburg State University, 
Russian Federation
as
 

Noncovalent Li···H Interaction in the Synthesis of peri-Disubstituted 
Naphthalene Proton Sponges

HLi

Me2N NMe2 Me2N NMe2

LiLi

E

Me2N NMe2

EE

7 examples
up to 90% yield.

n-BuLi
TMEDA

100% selectiveactivation via 
agostic 

interaction

Hexane
Paper

98
T
hi

s 
do

cu
m

en
t w
Synthesis 2020, 52, 105–118
DOI: 10.1055/s-0037-1610734

P. J. Lindsay-Scott*
E. Rivlin-Derrick
Eli Lilly and Company Limited, 
UK
Regiocontrolled Synthesis of 6,7-Dihydro-4H-pyrazolo-
[5,1-c][1,4]oxazines

NHN

R

NN

R

OTBS

O

2) LDA, DMF

3) aq TFA

4) Et3SiH

1) alkylation
NN

R

O

regiocontrolled
pyrazole functionalization

heterocycle
construction
Paper
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D. F. Vargas*
B. S. Romero
E. L. Larghi
T. S. Kaufman*
Instituto de Química Rosario 
(IQUIR, CONICET-UNR), 
Argentina
Universidad Nacional de Rosario, 
Argentina
Syn  thesis

Syn  thesis
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Rhodium(III)-Catalyzed C–H Activation-Based First Total Synthesis of 
6-O-Methyl Anciscochine, an Alkaloid Isolated from Ancistrocladus 
tectorius

MeO Me

O

MeO

Natural product from 
Ancystrocladus tectorius

Reduction

MeO Me

N

MeO

   4 Steps; yield: 43%
   No protective groups MeO Me

N

MeO H

OPiv

Oximation under 
CeCl3-assistance

MeO Me

N

MeO

One-pot directed alkenylation/annulation

CO2Me
OH
131
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M. Periasamy*
B. Venkanna
M. Nagaraju
L. Mohan
University of Hyderabad, India
as
 

Methods for the Synthesis of Piperazine Derivatives Containing a Chiral 
Bi-2-naphthyl Moiety

CH3OH 
reflux, 3 h

     (R)

NH2H2N

N
H

H
N

Ar

OCH3
OCH3

Ar =

(R)-1

up to 90%

N

H
N O

Ar N
H

H
N

Ar

O

       
reflux 78 °C, 24 h

75–80%

Et3N/MsCl
Ar

OH

OH
(aR,R)  90%

CH2Cl2 

–20 °C

CH2Cl2, 24 h

N
H

H
N

Ar
         (aR,S)  
75%, de  >95%

Ar

O

O

O

Ar

OMs

MsO

NH2H2N

70–75%

30 mol%

NH OH

Ph

Ph

B(OCH3)3

H3B·THF

       
reflux 78 °C, 12 h

H3B·THF

H3B·[THF ring formation
Paper
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H.-Y. Peng
Y.-X. Wu
Z.-B. Dong*
Wuhan Institute of Technology, 
P. R. of China
Hubei University, P. R. of China
Cs2CO3-Promoted C(sp2)–N Formation of Dimethyl Thiocarbamate-
Protected Indoles Using Tetramethylthiuram Monosulfide (TMTM)

N
HX

+ S NN

S S

NX

N
S

DMSO
 100 °C

Cs2CO3FG

X = CH, N

FG

key blocks for versatile
biological activities

16 examples
yields up to 95%

easy performance 
transition-metal-free conditions
good functional compatibility
Paper
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X.-L. Wang
J.-X. Chen
X.-S. Jia*
L. Yin*
Shanghai University, 
P. R. of China
Shanghai Institute of Organic 
Chemistry, P. R. of China
Syn  thesis

Syn  thesis
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Synthesis of ,-Unsaturated Phosphine Sulfides

R1
P

R2

O

R2 R1
P

R2

S

R20.05 M, THF, 80 °C

Lawesson's reagent

R1 = alkyl, aryl
R2 = aryl

32 examples
up to 99% yield
132
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N. Aoyagi
Y. Furusho
T. Endo*
Kindai University, Japan
as
 

Efficient Catalysts of Acyclic Guanidinium Iodide for the Synthesis of 
Cyclic Carbonates from Carbon Dioxide and Epoxides under Mild 
Conditions

17% 77%= 21%
R = Me R = H

<<

PhO

O CO2

1 atm
+

PhO O
O

O

NMP,  25 °C

R2N N
R

NR2I

TBAI
(>99% at 45 °C)

<

(5 mol%)

Yield:
Catalyst:
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A. V. Kletskov*
N. A. Bumagin
F. I. Zubkov
D. G. Grudinin
V. I. Potkin
Peoples’ Friendship University of 
Russia (RUDN University), 
Russian Federation
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Isothiazoles in the Design and Synthesis of Biologically Active 
Substances and Ligands for Metal Complexes
133
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J. Skotnitzki
A. Kremsmair
P. Knochel*
Ludwig-Maximilians-Universität, 
Germany
Stereoselective Preparation and Reactions of Chiral Secondary 
Alkyllithiums

R1
H

I

R2

R1
HR2

Me

TBSO Me

O

Me

Me

OTBDPS

Me

Ph

Me

n-hex

Ph

Me I

TBSO

Me

Me TMS

HO OTBS

MeMe Me

Bn

TBSO

Me

SBu

Me

tBuLi + MX

Li/Cu/Zn

S
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Z.-T. Zheng 
T. Li
J.-L. Zheng
T. Tao
L.-M. Chen
J.-Y. Gu
X. Yao*
J.-H. Lin*
J.-C. Xiao*
University of South China, P. R. 
of China
Shanghai Institute of Organic 
Chemistry, P. R. of China
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Recent Advances in Difluoromethylthiolation

N

N
Ag SCF2H

iPriPr

iPr iPr

N

O

O

SCF2H

SO2CF2H
O

IAr

Me

Me Me

H
N

SCF2PO(OEt)2

PhSO2SF2H

HCF2SO2Na + Ph2PCl N

O

O

SCF2CO2Et

H
N

F F

S SO2Ph

R

HCF2SO2Na Ph3P+CF2CO2
–, S8HCF2SO2Cl HCF2SOCl

S

134
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X.-R. Song
T. Yang
H. Ding
Q. Xiao*
Jiangxi Science & Technology 
Normal University, 
P. R. of China
as
 

Direct Transformation of Propargylic Alcohols and O,O-Diethyl 
Phosphorothioic Acid into S-(2H-Chromen-4-yl) Phosphorothioates

R3

OH

OH

R2

R1

P

O

EtO
EtO

SH R3

O R2
R1

S
P

O

OEt

OEt

+

H2O

High step- and atom-economy
Water as the only by-product
Broad substrate scope
High regioselectivity

24 examples, up to 90% yield

CH3NO2, 80 °C
Feature
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C. Liang
W.-T. Zhuo
Y.-N. Niu
G.-L. Gao*
Harbin Institute of Technology, 
P. R. of China
Visible-Light-Promoted C2 Trifluoromethylation of Quinoline 
N-Oxides

N

X

O

R

N

X

O

R

CF3visible light
H

F F
F

• 20 different examples
• broad substrate scope
• up to 60% yield

• simple operation
• mild reaction conditions

R = Me, Cl, Ph, etc. X = C, N
Paper
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Omsk State Technical University, 
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Synthesis and Photophysical Properties of 3-Amino-4-arylpyridin-
2(1Н)-ones

N
H

R3

R2

R1

CN

O

N
H

R3

R2

R1

O NR3

R2

R1

N

O NR3

R2

R1

N
H

R3

R2

R1

NH2

O

NH2

O

C O

O

N
O

NR3

R2

R1

O

H
N

O

H
H2O

N

N

N

O

O ONa

Cl Cl

Na

Na

NaOH
H2O

H

NaOH
H2O, D

13 examples

R1 = Alk,Ar R2 = H,Alk, R3 = H,Alk,Ar

63–92%

62–93%
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T. Huang
Y. Yu
H. Wang
Y. Lin
Y. Ma
H. Wang
C.-H. Ding*
J. Xiao*
B. Xu*
Shanghai University, 
P. R. of China
Shanghai Institute of Organic 
Chemistry, P. R. of China
as
 

Silver-Promoted Regioselective Oxidative Decarboxylative C–H 
Alkylation of Phenanthridines with Carboxylic Acids

AgOAc (30.0 mol%)
K2S2O8 (3.0 equiv)

acetone/H2O (1:1)
       50 °C, air

R4COOH+

N

R1

R2

R3 N

R1

R2

R3

R4H

14 examples
up to 77% yield
Paper
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D. A. Contreras-Cruz
M. Castañón-García
E. Becerril-Rodríguez
L. D. Miranda*
Universidad Nacional Autónoma 
de México, Ciudad Universitaria, 
México
A Photoredox Catalysis Approach for the Synthesis of Both the ABDE 
and the ABCD Cores of Tronocarpine

N

HO

NH

O

A
B C

D
E

Tronocarpine

N
H

R
CO2Me

R1Br

MeO2C
R2

N

O

CO2Me

OH

CO2Me

N

O

NH

O

H
or

A B

BA
C

D

D
E

Photoredox 
C-2 selective alkylation

O

Three-step protocol
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T. Liu*
Y. Zhang
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J. Liu
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Qujing Normal University, 
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An Alternative Metal-Free Aerobic Oxidative Cross-Dehydrogenative 
Coupling of Sulfonyl Hydrazides with Secondary Phosphine Oxides

S P
O

OEt

Ph
 Inezin

S
P

O

OEt

OEt

An anticholinesterase
Cl

Metal-free process Broad substrate scope

Air as safe and green oxidant Efficient and practical to prepare bioactive molecules

R S
O

O
NHNH2 + R1 P

O
H

R2

R S P
O

R1

R2

1 2

3 4

TBAI
DMF
136
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N. G. Voznesenskaia
O. I. Shmatova
V. G. Nenajdenko*
Moscow State University, 
Russian Federation
as
 

Pictet–Spengler Synthesis of Perfluoroalkylated Tetrahydro-
-carbolines and Tetrahydropyrrolopyrazines

N
H

NH2 HN
NH

RF
NH2

N
H

NH

RF
R

N
NH2

N
NH

RF

NH2

nN
NH

R
RF

n

n = 1–3

n = 1–3

iso-Pictet–Spengler

5 examples
24–88% yield

3 examples
40–50% yield

5 examples
41–89% yield

4 examples
33–76% yield
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F. Liu
X. Zhang
Q. Qian*
C. Yang*
Shanghai University, 
P. R. of China
Shanghai Institute of Materia 
Medica, P. R. of China
A Concise and Efficient Approach to 2,6-Disubstituted 4-Fluoro-
pyrimidines from -CF3 Aryl Ketones

Ar

O
+

H2N NH.HCl

R KHCO3, 1,4-dioxane
N N

Ar

R

F
Simple starting materials
Metal-free, mild conditions
28 examples, yields up to 98%

F

F
F

60 °C
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Y. Kim
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Kyonggi University, 
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Efficient Synthesis of Diarylmethylamines via Lewis Acid Catalyzed 
Friedel–Crafts Reactions of Donor–Acceptor Aziridines with 
N,N-Dialkylanilines

N

Ts

R2

CO2R3

CO2R3

+

Yb(OTf)3
(5 mol%)

NR2

R1
N

Ts

CO2R3

CO2R3

R2

R2N R1

21 examples
up to 88% yield

4 Å MS
CH2Cl2, rt
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Y. Lu
L. Chen
X. Chen
M. Yao
Z. Luo*
Y. Zhang*
Huazhong University of Science 
and Technology, P. R. of China
as
 

Metal-Free Synthesis 6-Benzylphenanthridines via Radical 
Addition/Cyclization of 2-Isocyanobiphenyls

+N N

Ar, 120 °C

20 examples
up to 88% yield

DTBP, DBU

H

R5
R4

+

R5R4

R1 R2 R1

R3

R2

R3
–
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Y. Zhang 
D. Zhou 
Y. Ma*
J. Chen*
Zhejiang Chinese Medical Uni-
versity, P. R. of China
Taizhou University, P. R. of China
DMSO-Mediated Synthesis of Methylene-Bridged Unsymmetrical 
Bisamides in the Presence of AcOH

Ar1 NH2

O

+ S

O
AcOH

140 °C
Ar1 N

H

O

S Ar1 N
H

O

N
H

Ar2

O
Second amide

DMSO, 120 °C

16 examples
up to 89% yield

14 examples
64–90% yield

Unsymmetrical synthesis                   Transition-metal free
Broad substrate scope                       Simple operations
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L.-L. Zhang
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Efficient Synthesis of 5-Trifluoromethylthio-1,2,3-Triazoles: One-Pot 
Multicomponent Reaction from Elemental Sulfur and TMSCF3

1) CuI, KF, DMF, 0 °C

2) 
 
 Ag2CO3, 1,10-phen

20 examples, up to 81% yield

+
N3

R2

N
N

N

R1R1

R2

S CF3

S8, TMSCF3
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A. D. Marchese
B. Mirabi
E. M. Larin
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University of Toronto, Canada
as
 

A Simplified Protocol for the Stereospecific Nickel-Catalyzed C–S 
Vinylation Using NiX2 Salts and Alkyl Phosphites

Ar
Br

SH
+

NiI2 (0.5–2.5 mol%)
P(OiPr)3 (2–10 mol%)

DIPEA (2.5 equiv), DMF (0.4 M)
120 °C, 18 h

Ar
S

R

R

Br SR'

21 examples low catalyst load 22–92% yield

Ph
S

S
SPh Ph

O

H
SPh

R1 R1
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L. A. Oparina
N. A. Kolyvanov
O. A. Tarasova
A. I. Albanov
A. P. Tantsyrev
B. A. Trofimov*
A. E. Favorsky Irkutsk Institute of 
Chemistry, Russian Federation
Nucleophilic Addition of 1,1′-Bis(hydroxymethyl)ferrocene to Alkynes: 
Synthesis of Ferrocene Diethenyl Ethers

FeFeFe
R2R1

KOH/DMSO

R1 = R2 = H; R1 = Me, R2 = H; 
R1 = H, R2 = Ph

3 examples

68–80% yield 91–98% yield

EWG = CO2Me, CO2Et,
             2-Furoyl, C(O)Ph

DABCO/CH2Cl2

4 examples

O

O

R1

R2

R2

R1

EWG

O

O
EWG

EWG
OH

OH
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Ground State Cross-Coupling of Haloarenes with Arenes Initiated by 
Organic Electron Donors, Formed in situ: An Overview

OH

OH

N
O

ONH2

N

N

Me

Me

O

O

N

N

R

R

X

O NHMe

N

N
N NHR

NHR

KOtBu Organic Electron Donor
formed in situ

Ar-X + Ar'-H

Ar Ar'

KOtBu

S
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V. N. Charushin
O. N. Chupakhin*
Ural Federal University, 
Russian Federation
Azaheterocyclic Derivatives of ortho-Carborane: Synthetic Strategies 
and Application Opportunities
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Catalytic Strategies to Enantiopure Benzoins: Past and Future

O

OH

Ar

OH

OH

Ar'

Ar

OH

O

Ar'

asymmetric
oxidation

oxidative
(dynamic)

kinetic resolution

Ar
Ar' ketohydroxylation

Ar

OY

Ar'

a-hydroxylation
Ar H

O

Ar' H

O

benzoin condensation

OH
OHHO

O

+

+

Friedel–Crafts

O

O

hydrosilylation
hydrogenation
photoreduction

Ar

O

Ar'

or

R

R'

R

R'

R'R
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Aryl-Decarboxylation Reactions Catalyzed by Palladium: 
Scope and Mechanism

Ar
OH

O

Ar– CO2

R

Heck Reaction

Ar
H

Protodecarboxylation

Ar

Ar

Cross-Coupling

Ar
R

Acylation or Allylation

[Pd]

– CO2

[Pd]

– CO2

[Pd]

– CO2

[Pd]

  Scope LimitationsMechanism
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H. J. Jeong
S. Chae
K. Jeong
S. K. Namgoong*
Seoul Women’s University, 
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Diverse One-Pot Electrophilic Trapping Reactions of 2-Quinolyl-
zincates with Acyl Chlorides and Allyl Iodide

N [Zn]

[Zn] = LiRR'Zn•2MgCl2

acid chlorides or allyl iodide

N
R

O

O

R"
H

N

O

O
Me

N

O
O

tBu

N

H

tBu

Ph

O

Ph O

N tBu

Ph O

O Ph

OPh

N

N

CO2MeMeO2C

R

CO2Me
R = Me, tBu

R =  iPr, tBu
N

R" = H, Me, Pr

R = Me, Et, Bu, iPr, and tBu
R' = alkyl or TMP
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Leaving Group Ability in Nucleophilic Aromatic Amination by 
Sodium Hydride–Lithium Iodide Composite

O

Me
O

Me

N
Na

thf

thf

N

Na thf

thf
N

Na

OMe

thf thf

TS for cSNAr
142
Paper

393
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 
Synthesis 2020, 52, 399–416
DOI: 10.1055/s-0039-1690727

C.-A. Chang
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E. P. Johnson
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Stoichiometric and Catalytic (η5-Cyclopentadienyl)cobalt-Mediated 
Cycloisomerizations of Ene-Yne-Ene Type Allyl Propargyl Ethers

CpCo

O

O

CpCo(CO)2       
(0.2 equiv), D, hn

83%

O

O

O

OCpCo(CH2=CH2)2
 (1 equiv), 0 °C

65% Quantitative
D
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C. Shen
J. Liu
W. Ouyang
H. Ding*
J. Bai
Q. Xiao*
Jiangxi Science & Technology 
Normal University, P. R. of China
Practical Synthesis of Fludarabine and Nelarabine

O

OBz

BzO

O

N

NN

N

R1

R2

O

OBz

BzO

OH

N

NN

N

R1

R2

O
nBu

O

OH

HO

HO

N

NN

N

R1

R2

Fludarabine R1
 = NH2, R2

 = F
Nelarabine R1

 = OCH3, R2
 = NH2

Steps

Ph3PAuOTFA (5 mol%), 
EtOH (6 equiv.),
H2O (1 equiv.), 
CH2Cl2, rt, 5 h

>90% Yields
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Synthesis of Spirofluorenyl-1,2,4-oxadiazinan-5-ones through 
Metal-Free [3+3] Cycloaddition of N-Vinyl Fluorenone Nitrones with 
Aza-oxyallyl Cations

N
O

R1

R2

O

N
R5

OR6
K2CO3 N

O

N

R4 R5

O

OR6
R1

R2

R3
R3 R3R3

R4

24 examples
72–99% yield

[3+3] 
cycloaddition

MeCN, rt
+
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T. A. Peganova
A. M. Kalsin*
A. N. Nesmeyanov Institute of 
Organoelement Compounds, 
Russian Federation
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Synthesis of Nonsymmetric Iminophosphonamines by Kirsanov 
Condensation

Br2

Ph2PCl
+ 2 RNH2

NH

Br
Ph2P

R

Br

N

Br
Ph2P

R

NH

NH
Ph2P

R

R'

Br

N

NH
Ph2P

R

R'

slow

fast – H+

R'NH2

R'NH2

– H+

+ H+

Isolated yields 
58–80% in one pot
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A. Karmakar
S. Ramalingam
M. Basha
G. K. Indasi
M. Belema
N. A. Meanwell
T. G. M. Dhar
R. Rampulla
A. Mathur
A. Gupta
A. K. Gupta*
Biocon Bristol Myers Squibb Re-
search Centre, India
Facile Access to 1,4-Disubstituted Pyrrolo[1,2-a]pyrazines from 
-Aminoacetonitriles

R

NH2

CN R

N

N O

O

(1) Clauson–Kaas reaction
(2) Acylation

1

23

4

(3) in situ reduction/cyclization/
     aromatization

16 examples
yields 51–68%

R = aryl, heteroaryl 
       and alkyl
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Synthesis of N-(Hetero)arylconvolvine Derivatives through a 
Palladium-Catalyzed Buchwald–Hartwig Cross-Coupling

+

Buchwald–Hartwig 
cross-coupling

Br

FG
cat.

First Pd-catalyzed C(sp2)–N  arylation of tropanone
Mild and operationally simple reaction conditions
Broad substrate scope and high FG tolerance
Antiproliferative activity

N

O

H

O

OMe

OMe

Convolvine 
from the Tunisian C. dorycnium

N

O

O

OMe

OMe

N

R

N-heteroaryl convolvine
analogues

N
N

O

O

OMe

OMe

O

 IC50 = 10 µM (HCT116)
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L. He
Y. Yang*
X. Liu
G. Liang
C. Li
D. Wang
W. Pan*
Guizhou Medical University, 
P. R. of China
The Key Laboratory of Chemistry 
for Natural Products of Guizhou 
Province and Chinese Academy 
of Sciences, P. R. of China
as
 

Iodine-Mediated Oxidative Cyclization of 2-(Pyridin-2-yl)acetate 
Derivatives with Alkynes: Condition-Controlled Selective Synthesis of 
Multisubstituted Indolizines

N
EWG I2 (1 equiv), Na2CO3 (2 equiv)

DMA, N2, 160 °C, 4 h

N

EWG

R3

R2

R2 R3

I2 (2 equiv), dppe (20 mol%), Na2CO3 (2 equiv)
DMF, N2, 160 °C, 4 h

R1 H

N

EWG

R1

R4 CHO

I2 (3.5 equiv), dppe (20 mol%), CuI (2 equiv)
Na2CO3 (2 equiv), DMF, N2, 160 °C, 4 h

N

EWG

O
R4

25 examples
  29–94%

7 examples
 57–76%

12 examples
  25–52%

R2
 = Ar, R3

 = CHO, COOEt
EWG = COOR

R4 = aryl, alkyl
EWG = COOEt

R1 = Ar, COOEt 
EWG = COOR, COMe
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J. Ji
L.-Y. Chen*
Z.-B. Qiu
X. Ren
Y. Li*
Shanghai University of Engineer-
ing Science, P. R. of China
Metal-Free Oxidative Coupling of Tetrahydroisoquinolines and 
3-Fluorooxindoles on Water

N
R1

+
N

R2

O

F

aqueous TBHP (1.5 equiv) N

N

R1

F

O

R2

R3

R3

Et3N (2.0 equiv), H2O, 50 °C

· mild and safe reaction conditions
· broad substrate scope
· 26 examples, 75–93% yield, up to 99:1 anti/syn
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M. van Gemmeren*
Westfälische Wilhelms-Universi-
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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

S
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Y. Pang
D. Moser
J. Cornella*
Max-Planck-Institut für Kohlen-
forschung, Germany
Pyrylium Salts: Selective Reagents for the Activation of Primary Amino 
Groups in Organic Synthesis

NH2

amine

O

XR

R

R

R

R
N

R
R

R
R

R

X

R'SET
or

SNAr
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Selective Reduction of Carbonyl Compounds via (Asymmetric) Transfer 
Hydrogenation on Heterogeneous Catalysts
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J. M. Hoffmann
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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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Allylic C–H Alkynylation via Copper-Photocatalyzed 
Cross-Dehydrogenative Coupling
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Solid-Phase Zincke Reaction for the Synthesis of Peptide-4,4′-
bipyridinium Conjugates
147
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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%)

+
SiO2 (1 equiv)

N

N O

R2

R1

R3

N

N O

R2

R1

R3

R4
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G. Force
A. Pérot
R. Guillot
V. Gandon*
D. Leboeuf*
Université Paris-Sud, Université 
Paris-Saclay, France
Institut Polytechnique de Paris, 
France
Formal [8+3]-Annulation between Azaoxyallyl Cations and Tropones

O

+ N

O

Et3N (2.5 equiv)

HFIP, rt, 16 h

N
O

O

NO

O 75%

H

O

O

key intermediate

O

Br
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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?

N
XR

R'

S
XO

O

R

NC

XMeO

O

Ph

XH2N

O

S
X

O

N
R S O
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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
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Z. Xu
B. Huang
Z. Zhou
M. Cai*
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

R1

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
149
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C. Xu
Y. Lu
K. Xu
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Beijing University of Chemical 
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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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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
150
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Organo-f-Complexes for Efficient and Selective Hydroborations

H B

C X

+
C X
H B

Highly efficient Highly selective

(X = C, O, N)

Organo-f-element 
complexes
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Transition-Metal-Catalyzed Suzuki–Miyaura-Type Cross-Coupling 
Reactions of -Activated Alcohols

B

OH

OH

OH

OH

OH

OH

Me

OH
Ph

•

OH

Ph Ph

Ph

Me Me

•
MeMe

MeH
Suzuki-Miyaura-Type 

Cross-Coupling Reaction

& [M]

Ar ArAr

Ar
Ar

Ar
Ar

S
hort Review
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Synthetic Approaches to Unsymmetrically Substituted 
5,7-Dihydroxycoumarins
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Ethenesulfonyl Fluoride (ESF) and Its Derivatives in SuFEx Click 
Chemistry and More

SO2F

ESF R1N
SO2F

R1R2NH R2

ROH

R
O

SO2F
NC CN

NC CN

SO2FFO2S

O
OCH3

O

H3CO SO2F

N
N

HN N
SO2F

R
SO2F Heck coupling

N

N

N

O

R1

R2

R2

HN

O

R1

R

R''
R'

SO2F

R''

R
R'

or C–H bond activation

SO2F

Br

1) B
r2

2) E
t3 N

NaN
3

N3
SO2F
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An Improved, Practical, and Scalable Five-Step Synthesis of Psilocybin

Psilocybin
(Magic mushroom)

No chromatography, TLC 
or aqueous work-up
Gram-scale reactions

N
H

O

N
P

O

HO
OH
PSP
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Synthesis of Sulfonylisoureas via Sulfo-Click Reactions

R1HN OR2

S

+
S

N
N2

– S
– N2

R1HN OR2

N

additive-free
simple purification

broad scope
'green' reactions in water

27 examples
34–78% yield
R1, R2, R3 = alkyl, aryl

S

R3

H2O
105 °C

O

O
R3

OO
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Hydroalkylation of Unactivated Alkenes with Ketones and 
5-Benzylfurfurals Enabled by Amine/Pd(II) Cooperative Catalysis

N
H

R1
O

AQ

R3

O

O
O

Ar

H
N

O
AQR3

O R1

N
H

O
AQ

Ar

O

O

H

Pd(MeCN)3Cl2/A1

Pd(OAc)2/A6

R2

R2

3

H2N NHBoc

A1

N
H

A6

Ph

OMe

Ph

for R1 = H
9 examples

up to 72% yield

13 examples
up to 89% yield
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Electrochemically Induced Thiocyanation of Enaminones: Synthesis of 
Functionalized Alkenes and Chromones

 up to 98% yield
broad substrate scope

+ KSCN
undivided cell

(+)C/(–)Pt, I = 10 mA
MeCN, rt, 2 h

R

O

N

O

N

OH

or

R

O

N
SCN

O

O
SCN

oxidant- and catalyst-free

open air
Paper

711

https://doi.org/10.1055/s-0039-1691486
https://doi.org/10.1055/s-0039-1690245
https://doi.org/10.1055/s-0039-1691505


VIII

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 719–726
DOI: 10.1055/s-0039-1691492

K. N. Tripathi
A. H. Bansode
R. P. Singh*
Indian Institute of Technology 
Delhi, India
Syn  thesis

Syn  thesis

is
 s

t

Palladium-Catalyzed Oxidative Annulation of Pyrrolylalkyl-1H-azoles: 
Towards the Synthesis of Polyheterocyclic Arenes

N

NY

N

N N Y

N
R

R

Y = C, N

( )n = 1, 2

( )n = 1, 2

Pd

Ag salt (2 equiv)
AcOH (5 equiv)

DMF, 120 °C, 12 h

Dehydrogenative Intramolecular Oxidative Coupling

15 examples
up to 83% yield
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An Iodide-Mediated Transition-Metal-Free Strategy towards 
Unsymmetrical Diaryl Sulfides via Arylhydrazines and Thiols

+
TBHP, I

rt

Base

SHNHNH2

21 examples
up to 88% yield

no metals
no photocatalyst
no light

gram scale
water compatible
mild

S

N

H
N

Vortioxetine

S
Ar1 Ar2 Ar2Ar1

H2O
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Studies towards the Total Synthesis of Kadcotrione B

Kadsura coccinea
rich source of Kadcotrione B

O

O
H

H

O

HOOC

Kadcotrione B

Reported as
 Anti HIV active

Used in Chinese
 traditional medicine

HWE olefination

Evans aldol

Michael addition

Intramolecular
aldol condensation

Robinson Annulation

O

BnO H

H

+

O

OBn

O

O

HO OH

2-methylcyclohexane-
1,3-dione

1,5-pentanediol
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A Copper(I)-Mediated Tandem Three-Component Synthesis of 
5-Allyl-1,2,3-triazoles

R1 H N3

I

CuI, NaNH2
toluene, rt

(37–92%)

R2

· One-pot three-component reaction
· Commercial alkynes can be used

R1

N N

N

polycyclic scaffolds

Further 
modification

+ R1

N N

N
R2
155
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Weihai Institute of Marine Bio-
medical Industrial Technology, 
P. R. of China
as
 

Base-Promoted Direct Synthesis of Sulfinates from N-Sulfonyl-
hydrazones under Metal-Free Conditions

DIPEA (1.0 equiv)

CH3NO2, 90 °C, 2 h
N

RAr1

NHSO2Ar2

O

RAr1

S
Ar2

O

one-pot synthesis                         16 examples

metal-free conditions                     moderate to good yields

+ N2
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J. Liu
J. Huang
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C. Zhao
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X. Liu*
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Direct Oxidative Dearomatization of Indoles with Aromatic 
Ketones: Rapid Access to 2,2-Disubstituted Indolin-3-ones

N
H

R1 +

H H

Ar

O TEMPO+BF4
−, H2SO4

N
H

O

R1

ArO

EtOAc, 0 °C

R1 = aryl, alkyl 19 examples
62–82% yields
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Practical Synthesis of 1,2,3,4-Tetrahydroisoquinoline-1-phosphonic 
and -1-phosphinic Acids through Kabachnik–Fields and Aza-Pudovik 
Reaction

N N
H

P
O

X

HO

Mild reaction conditions 
Operational simplicity 
No metals needed

X = OH, H, Ph

(RO)3P

P

O

H
OEt

X

X = OEt, Ph

P

O

H
OH

X

X = H, OH
156
Paper

769
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 
Synthesis 2020, 52, 775–780
DOI: 10.1055/s-0039-1690758

S. M. Golitsin
I. P. Beletskaya
I. D. Titanyuk*
Moscow State University, 
Russian Federation
as
 

Palladium-Catalyzed Hydroarylation of Diazocarboxylates and 
Diazophosphonates

Ar EWG

N2

I

+ HCO2H

R

EWG = CO2Et; P(O)(OEt)2

EWG
R

HArPdCl2(PPh3)2 (5 mol%)
              Et3N

up to 71% yield

17 examples
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Recent Developments in Highly Stereoselective Michael Addition 
Reactions Catalyzed by Metal Complexes

FG

R

R'
EWG

R'

O

N
COOR'

R

N

R'

O

R''

OH

R'

R'

R

O

R

functionalized ketones
indolin-2-ones

nitroolefins
enones

unsaturated
imines

unsaturated
esters

O

Michael donors Michael acceptors

R'

t-But-Bu

para-quinone
methidesaldimino esters and their

cyclic analogues

Metal complex
catalysis

enantioselectivity +
diastereoselectivity

naphthols

alkynones
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Transition-Metal-Catalyzed Annulative Coupling Cascade for the 
Synthesis of 3-Methyleneisoindolin-1-ones

N

O

RR'

C–C & C–C
C–C & C–NC–C & C–N

R1

R2

C–N & C–C

C–C, C–C, C–N, & C–N
C–C, C–N, & C–N

Transition-Metal-Catalyzed 
Annulative Coupling Cascades

[Pd]

[Rh]

[Ru]

[Cu]

[Co]

[Ni]

Formation of Multiple C–C/C–N Bonds

C–C & C–N

S

158
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Synthesis of N-Heterocycles via Transition-Metal-Catalyzed Tandem 
Addition/Cyclization of a Nitrile

R C N

R C N [M]

[M] = MR'
C N

R

R' M

Nu–
C N

Nu

R LA[M] = LA

1,2-insertion

nucleophilic addition

R' C N

R'

R

radical addition (iminyl radical)

s-coordination

[M]

further cyclization for the 
formation of N-heterocycles

N N

N
R

N
H

R

N

N

R

N

N

R

H
R'

N
H

NN

N
R

R'

R"

NR R'

N

N

–
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S. Zhou
H.-G. Cheng*
Q. Zhou*
Wuhan University, P. R. of China
Alkyl Tosylates as Alkylating Reagents in the Catellani Reaction

Pd/NBE
cooperative catalysis

+ R3

I
R1 R1

R3

R2

+

CN(±)

45 examples
up to 97% yield

NBE-CN as the catalytic mediator broad substrate scope
easily accessible starting materials

[NBE]
(20 mol%)

scalable protocol

R2 OTs
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Gram-Scale Synthesis of the Co(nmp)2 Catalyst to Prepare 
trans-2,5-Disubstituted Tetrahydrofurans by the Aerobic Oxidative 
Cyclization of Pent-4-en-1-ols

iPrOH, 1 atm air
55 °C, 16 h

Co(nmp)2 (10 mol%)
tBuOOH (10 mol%)

BnO

OH O
OH

HH

BnO

single diastereomer
93% yield
159
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Synthesis of Bis-BINOL Derivatives: Linking via the 3-, 4-, or 
5-Position by Generation of Suitable C1-Symmetric Precursors

OH

OH

HO

HO

LINKER
3

3

OH

OH

OH

OH

4

LIN
K

E
R

4

OH

OH

OH

OH

5

LIN
K

E
R

5
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K.-T. Chen
Y.-L. Tsai
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One-Pot Access to 2-Aryl-3-(arylmethyl)chromones

NaOH (2 equiv)

MeOH (30 mL)
50 °C, 10 h

2

3

O

OH

O

O

Ar Ar
Ar'

Ar'

O

Ar'+ 2 + 2 H2O
easy-operational

27–86% yields

>36 examples

Ar = Ph, 4-FC6H3, 4-ClC6H3, 4-BrC6H3, 1-naphthyl, 5-MeOC6H3, 4-MeOC6H3, 3-MeOC6H3, 5-BuOC6H3, 
4-BuOC6H3, 3-BuOC6H3, 5-BnOC6H3, 4-BnOC6H3, 3-BnOC6H3, 4,6-Cl2C6H2, 4,6-F2C6H2, 4-MeC6H3,   
2-naphthyl, 4-PhC6H3, 4-(4-FC6H4)C6H3, 4-(4-MeOC6H4)C6H3, 4-(2-naphthyl)C6H3, 4-(4-PhC6H4)C6H3 
Ar' = pyridyl, phenyl, naphthyl, furyl, thienyl, benzofuryl, benzothienyl, quinolinyl

4
5

6

2
3

4

5

3
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J. Skotnitzki
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Stereoselective anti-SN2′-Substitutions of Secondary Alkylcopper-Zinc 
Reagents with Allylic Epoxides: Total Synthesis of (3S,6R,7S)-Zingiberenol

R1 I

Me
R1

Me

R2
OHR1 Cu

Me

SN2'-substitution
–10 °C, 12 h

ZnCl2

stable in THF

+
1. tBuLi (inv. add.)
    –100 °C, 10 s

2. CuBr·P(OEt)3

   –100 °C, 1 min

Me

Me (S)(S) (R)(R)

Me

(S)(S)
OH

Me

(3S,6R,7S)-zingiberenol

9.7% yield over 8 steps; 
dr(C3,C6) = 99:1; dr(C6,C7) = 81:19

3
6

7 H

R4 H

HR2

R3

anti

H R4

O

R3
160
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L. Pruschinski
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T. Freese
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S. Mummel
A. Schmidt*
Clausthal University of Technolo-
gy, Germany
as
 

Suzuki–Miyaura Cross-Couplings under Acidic Conditions

NO2

Cl

O2N NO2O2N
Pd(PPh3)4, 1,4-dioxane, 

H2O, Na2CO3

pH 5.7
O

98%

LiPh
N

N O
O

O
O

O CH3COOH

B(OH)2
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H.-L. Lu
F.-H. Guo
T.-L. Wang
X.-C. Wang
Z.-J. Quan*
Northwest Normal University, 
P. R. of China
Gansu International Scientific 
and Technological Cooperation
Base of Water-Retention Chemi-
cal Functional Materials, 
P. R. of China
Palladium-Catalyzed/Copper-Mediated Desulfurization and Arylation 
of Quinoline-2-(1H)-thione for Rapid Access to Quinoline Derivatives

HN

S

N

R
R1B(OH)2 Pd(OAc)2, CuTC

DPEphos, 1,4-dioxane
100 °C, 6 h

+

R1 R2
R2R1

R2

or

H

R = aryl, alkyne

 C–C bonds formation                          without an inert atmosphere
 29 examples, up to 85% yield             base-free
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Y. Liu
C. Zhang
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R. Lu
Z. Fang
S. Wang
Y. Liu
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P. R. of China
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Synthesis of 2-Imidazolines via Palladium-Catalyzed Cyclization 
Reaction of 2,3-Allenyl Amines and Aryl Iodides

+

* Low toxicity      * form C–C and C–N      * Readily available substrates

R1I
NTs

R2 N
H

N

R2 N

Ts R1Pd(PPh3)4

K2CO3/THF

19 examples: 48–78%
161
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K. Dziuba
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sity, Poland
as
 

Enantiodivergent Synthesis of Both PAMPO Enantiomers Using 
L-Menthyl Chloroacetate and Stereomutation at P in Classical 
Quaternisation Reactions

O
P

OMeO O

P

OMeO

(SP)-PAMPO

P

O

(RP)-PAMPO

SP

OMe
Me

P

O

OMe
R

89%88%

89%

R = allyl 
R = 1E-propenyl

*

*

*

*

P Me

OMeO
* CO2H

SP

RP

chromatography-free,  multigram scale

96%
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J. Ban
M. Lim
S. Shabbir
J. Baek
H. Rhee*
Hanyang University, 
Republic of Korea 
Site-Specific Synthesis of Carbazole Derivatives through Aryl 
Homocoupling and Amination

NH2

Br

R
NH

Br

R

O NH

R

O

HN

O

R N
H

R R

R: CH3, F, Cl, i-Pr, t-Bu, CF3, OCH3, OCF3

Copper(0) powder
Ullmann homocouplingN-Acetylation

H3PO4

Intramolecular amination
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R. Fan*
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Iodobenzene-Catalyzed Oxidative Cyclization for the Synthesis of 
Highly Functionalized Cyclopropanes

R1

RO2C CO2RCO2RRO2C

EWG
R1 EWG

EWG = NO2, COAr
22 examples
good yields

high diastereoselectivities

H

H

Ph I
O–

I

+NBu4

PhI

ArCOOOH
Bu4NI ArCOOH

iodobenzene-catalyzed oxidative cyclization
162
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R. Bartolotta
C. La Rosa*
D. Nava
Università degli Studi di Milano, 
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New Strategy of Synthesis of Peramivir Analogues as Potential 
Neuraminidase Inhibitors
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K. Ohsawa
H. Zhao
T. Tokunaga
C. Thomas
A. Ganesan
Y. Masuda
T. Doi*
Tohoku University, Japan
Stereoselective Synthesis of Protected L-allo-Enduracididine and 
L-Enduracididine via Asymmetric Nitroaldol Reaction

BocHN OtBu

O

O

BocHN OtBu

O

92%, dr 96:4

BocHN OtBu

O

asymmetric
nitroaldol reaction

common
intermediate

L-allo-enduracididine
(61%, 4 steps)

BocHN OtBu

O
HN

N
CbzCbzN

L-enduracididine
(71%, 4 steps)

BocHN OtBu

O
HN

N
CbzCbzN

HO

O2N

HO

O2N

91%, dr 96:4

high diastereoselectivity
multi-gram scale synthesis
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P. DaBell
S. P. Thomas*
University of Edinburgh, UK
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Iron Catalysis in Target Synthesis

MeO

MeO

OMe

OMe

OH
O

Me

HO

HO

OH

O

Me

O

O
H

H

cross-
coupling

oxidation

cyclisation

Fe
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X. Salom-Roig
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Recent Applications in the Use of Sulfoxides as Chiral Auxiliaries for the 
Asymmetric Synthesis of Natural and Biologically Active Products

S
hort Review

964

Imprimatur
https://doi.org/10.1055/s-0039-1690803
https://doi.org/10.1055/s-0039-1690813


VI

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 979–992
DOI: 10.1055/s-0039-1690807

Y. Ping
W. Kong*
Wuhan University, P. R. of China
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Ni-Catalyzed Reductive Difunctionalization of Alkenes

X

+ X
Ni catalyst

reductant

no preformed organometallic reagents

high functional group tolerance

regioselectivity

enantioselectivity

R1

R2 R1

R2

S

164
hort Review
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G. Kuang
G. Liu
X. Zhang
N. Lu
Y. Peng*
Q. Xiao*
Y. Zhou*
Jiangxi Normal University, 
P. R. of China
Huazhong University of Science 
and Technology, P. R. of China
Jiangxi Science and Technology 
Normal University, P. R. of China
as
 

Directing-Group-Assisted Transition-Metal-Catalyzed Direct C–H 
Oxidative Annulation of Arenes with Alkynes for Facile Construction of 
Various Oxygen Heterocycles

DG

M

O

O

R1
R2

O

R1
R2

O

Isocoumarin

Coumarin

O

O

R2

R1

Chromone

Benzoxepine

O
R2

R1

O

R1

R2

Benzofuran

O
Chromene

X

O
R1

R2

Benzochromene

Pyranoisoquinoline

O NR2

R1

R2

R1

R2

R1
R

R2

R1
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F. Zhan
W. Zhang
H. Zhao*
University of Jinan, P. R. of China
Fujian Institute of Research on 
the Structure of Matter, 
P. R. of China
Copper/Silver Cocatalyzed Regioselective C5–H Functionalization of 
8-Aminoquinoline Amides with 1,3-Dicarbonyl Compounds

N

HN

R1

O

O

O

H

Me

Me
N

HN

R1

O
H

Me Me

O O

H

Cu(OTf)2 (10 mol%)
AgNO3 (10 mol%)

R2 OR3

O O

H

Cu(OTf)2 (10 mol%)
AgNO3 (10 mol%)

N

HN

R1

O

O

O
R2

R3O

R1 = alkyl, aryl; R2 = cyclopropyl, Me, Et, iPr and Ph; R3 = Me, Et, iPr and tBu
17 examples, up to 72% isolated yield
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Life Chemicals Inc., Ukraine
Taras Shevchenko National
University of Kyiv, Ukraine
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Selective Synthesis of exo-Spiro[2′,2′-difluorocyclopropane-
3′,2′-tropanes]

N

R

O

Ot-Bu

R'

N

O

O

Ot-Bu

N

R

O

Ot-Bu

R'

F

F

HN
F

F

R
R'

HCl
74–87% 62–83% 83–94%

exo-isomers only, 
6 examples

PPh3

R

R'

Me3SiCF3/NaI TFA/TMSCl
165
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M. Linnemannstöns
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N. W. Mitzel*
Universität Bielefeld, Germany
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Synthesis and Structural Diversity of Triaryl(phenylethyl)silanes
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M.-Y. Chang*
S.-M. Chen
Y.-T. Hsiao
Kaohsiung Medical University, 
Taiwan
Kaohsiung Medical University
Hospital, Taiwan
One-Pot Access to 4-Aryl-2-arylacetoxynaphthalenes via Benz-
annulation of Oxygenated Arylacetic Acids and Alkyl Aryl Ketones

CO2H
Ar

Ar'

O
R Ar

Ar'

R

O
Ar

O+2

TFAA, H3PO4

MeCN, 80 °C

easy-operation 51–94% yields >31 examples
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Tallinn University of Technology, 
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Enantioselective N-Alkylation of Nitroindoles under Phase-Transfer 
Catalysis

N
H

O

R1

+

NO2

N

R1O

NO2

R2

R2

up to 75% ee
Rb2CO3 (1.3 equiv)

H2O (1.4 equiv)
toluene, r.t.

OH

N

N Br

(5 mol%)

N-selective alkylation
166
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Md. M. Rahman
G. Li
M. Szostak*
Rutgers University, USA
as
 

Thioesterification and Selenoesterification of Amides via Selective N–C 
Cleavage at Room Temperature: N–C(O) to S/Se–C(O) Interconversion

amides tetrahedral intermediate

R''

N
R'

O

R
– NR'R''

R1 N

O S

R'
R''

R SH S

O

R
R

thioesters
selenoesters84–96% yield

16 examples

Se

O

R
R

R SeH

R

K3PO4
RT
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Z. Luo*
X. Han
C. Liu*
Q. Liu
R. Li
P. Liu
X. Xu*
Anhui University of Science and 
Technology, P. R. of China
Gannan Medical University, 
P. R. of China
Catalyst-Free Synthesis of 1,4-Dihydroquinolines and Pyrrolo-
[1,2-a]quinolines via Intermolecular [4+2]/[3+2] Radical 
Cyclization of N-Methylanilines with Alkynoates

R1

N

CO2R

CO2R N

CO2R

CO2R

N

CO2R

CO2R

CO2R

CO2R

R1

R1

DCP (2 equiv)

PhCl, 120 °C, 24 h

R2

R2 R2

catalyst-free

one-pot process

[4+2]/[3+2] radical cyclization

moderate to high overall yields
R1 = H, Me, OMe, OEt, F, Br, CF3

R2 = H, Me, n-Pr, n-pentyl, cyclopentyl

R = Me, Et, t-Bu

+ +
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Green One-Pot Asymmetric Synthesis of Peptidomimetics via 
Sequential Organocatalyzed Aziridination and Passerini 
Multicomponent Reaction

H

O

NHOTs

OH

O

NC

N
H

Ar

OTMS
Ar

HN O

O

ONcat

Na2CO3 (0.5 equiv)
EtOH:H2O (3:1), rt

one-pot

17 examples
31–73% overall yield
167
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A. D. Zubenko*
A. A. Shchukina
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A. N. Nesmeyanov Institute of 
Organoelement Compounds of 
Russian Academy of Sciences, 
Russian Federation
as
 

Synthetic Approaches to the Bifunctional Chelators for Radionuclides 
Based On Pyridine-Containing Azacrown Compounds

N

N

N

NH HN

N
OO

COOt-Bu

COOt-Bu

t-BuOOC

bifunctional 
chelator

R

R    =

-COOMe
-COOH
-CH2OH
-CH2Cl
-CH2N3

-CH2COOH
-OCH2C    CH

metal-based 
radiopharmaceuticals
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T. Senoo
A. Inoue
K. Mori*
Tokyo University of Agriculture 
and Technology, Japan
Facile Synthesis of -Conjugated Heteroaromatic Compounds via 
Weak-Base-Promoted Transition-Metal-Free C–N Coupling

N
I H

H
N

Me

K2CO3 (2.5 equiv.)

DMSO
rt, 24 h

MeI (5.0 equiv.)

R2R2

up to 86%
9 examples

N
I Me

Me

metal- and strong-base-free
C–N coupling

key intermediate
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X. Liu
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R. Zhang
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P. R. China
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Trichloroisocyanuric Acid Mediated Oxidative Dehydrogenation of 
Hydrazines: A Practical Chemical Oxidation To Access Azo Compounds

TCCA

NH
NH

O

R2NH
NHR1

Metal-free oxidation

Easy operation

Highly efficient procedure

Environmental-friendly 
condition

21 examples 14 examples

Gram-scale synthesis

R2
R1

N
NR1

R2

N
N

O

R2
R1
168
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Y. Chikayuki
T. Miyashige
S. Yonekawa
A. Kirita
N. Matsuo
H. Teramoto
S. Sasaki
K. Higashiyama
T. Yamauchi*
Hoshi University, Japan
as
 

Transition-Metal-Free Synthesis of Pyridine Derivatives by Thermal 
Cyclization of N-Propargyl Enamines

N R

EWG

2) nitrobenzene
190 °C, airNH2

+

RO

EWG

EWG: CONHR, COR, CO2R, CN

1) neat, rt

20 examples
up to 95% yield

one-pot synthesis metal-free cyclization

high atom economyadditive-free

simple operation under air atmosphere

Thermal Cyclization
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H. Naruto
H. Togo*
Chiba University, Japan
Preparation of 2-Arylquinolines from 2-Arylethyl Bromides and 
Aromatic Nitriles with Magnesium and N-Iodosuccinimide

2) H2O
3) NIS, DCE
    W-hn, 30–40 °C, 3 h

N R

R CN

1) PhCH2CH2MgBr
    THF, 70 °C, 24 h

up to 89% yield

26 substrates
R = Aryl, Alkyl

Transition-metal-free conditions 
with easily available reagents
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Z. Han
X. Lin*
Zhejiang University, 
P. R. of China
Syn  thesis
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Synthesis of Chiral Tertiary Amine–Thioureas Based on Spirobiindane 
and Application in Catalytic Asymmetric Michael Addition Reaction

Ph Ph

O O
+

Ar
NO2

Ph Ph

O O

Ar

N

HN

HN

S
CF3

CF3

NO2

up to 95% yield
up to 98% ee

8a

toluene, r.t.

8a (10 mol%)
169
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G. Sereda*
A. M. Sarkar*
A. Hussain
N. Zefirov 
University of South Dakota, USA
as
 

Solvent-Free and Liquid-Phase Iodination of Thiophene Derivatives 
with Potassium Dichloroiodate Monohydrate

S

S
O

H
H

S

S

O

H

I
quant.

SH H
+ KICl2·H2O

R

SI H

R

SI I

R

+

solid state

solvent

KICl2·H2O
Paper
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B. K. Zambroń*
Institute of Organic Chemistry, 
Polish Academy of Sciences, 
Poland
Syn  thesis

as
 

Internal Chelation within Functionalized Organoindium Reagents: 
Prospects for Regio- and Stereocontrol in the Allylation, Propargyl-
ation and Allenylation of Carbonyl Compounds

[In]
X

R
( )n

X [In]

R

X [In]

R
( )n ( )n

Chelated allylindiums

X [In]

R
( )n

Chelated allenyl- and propargylindiums

R'CHO highly functionalized 
chiral allenols or 
homopropargylic 

alcohols

highly functionalized
chiral homoallylic alcohols

and amines

X [In]

CR
( )n

n = 0, 1, 2, etc.

n = 0, 1, 2, etc.

carbonyl
compounds
170
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Y. Zhu
Y. Huang*
Nankai University, P. R. of China
Organocatalyzed [3+3] Annulations for the Construction of 
Heterocycles

 Organo-
catalyzed

 [3+3]
 Annulation

C
C

S

C
C

C C
C

N C
C

OC
C

N

C
C

O
C C C

C
C

OC
C

C

C
C S

C
C

O

NC
N

N

C
C

N

C
N

C C
N

N

C
N

ON
C S

C
C

N

N O O S

S O
S

N
N

N
N

N N

C
C

S

N S

N

O
N

O N
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D. Li
S. Lv
J. Qu
Y. Zhou*
Dalian University of Technology, 
P. R. of China
Syn  thesis

Syn  thesis

is
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t

Oxidation of 4-Aryl-1,1,1-trifluorobut-2-en-2-yl Trifluoromethane-
sulfonates by 4-Picoline-N-Oxide: A Novel Approach to -Trifluoro-
methyl-,-enones

Ar CF3

OTf

+
N

O

Et3N

CH2ClCH2Cl, 25 °C, 3–6 h Ar CF3

O

metal-free

mild conditions

Et3N

Ar CF3

O
N

18 examples
73–87% yield
171
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F. F. Mulks*
R. Heckershoff
M. Zimmer
A. S. K. Hashmi
Ruprecht-Karls Universität Hei-
delberg, Germany
as
 

Practical Preparation of Cyclopropenone 1,3-Propanediol Ketal

O
Cl Cl HO OH

p-TsOH
Toluene

82%

D
O O

Cl Cl
KNH2, NH3

63%

OO
+

condensation condensationPSP

simple C3 and dioxaspirooctene building block
detailed step-by-step guide for 10 g scale synthesis
PSP
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DOI: 10.1055/s-0039-1690241

R. Connon
L. Carroll
P. J. Guiry*
University College Dublin, 
Ireland
A Base-Promoted One-Pot Asymmetric Friedel–Crafts 
Alkylation/Michael Addition of 4-Substituted Indoles

N

Me

CN

+

Ar
NO2

1) Zn(OTf)2 (20 mol%)
    ligand (20 mol%)
    solvent, 40 °C, 48 h

2) DBU, CHCl3, rt, 18 h
N

Me

Ar

NO2CN

Up to 71% yield

Up to 85% ee

S
pecial Topic

1215

https://doi.org/10.1055/s-0039-1690241
https://doi.org/10.1055/s-0039-1690830
https://doi.org/10.1055/s-0039-1690054


VII

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 1223–1230
DOI: 10.1055/s-0039-1690737

Y. Yang
L. Zhou
X. Yang
X. Luo
G. Deng
Y. Yang*
Y. Liang*
Hunan Normal University, 
P. R. of China
Syn  thesis

Syn  thesis
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Synthesis of Phenanthrenes via Palladium-Catalyzed Three-Component 
Domino Reaction of Aryl Iodides, Internal Alkynes, and o-Bromobenzoic 
Acids

31 examples
up to 86% yield

broad substrate scope
readily available starting materials

step economy and three C–C bonds formation
involving C–H activation and decarboxylation

R3

R2

+
CO2H

X

PdCl2(dppf) (5 mol%)
K2CO3, Me4NOAc

DMSO, 140 °C, 12 h

R2

R3

+

R1

I
H

R4

R4

R1

X = Br, Cl

S

172
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M. Henkel
T. Bach*
Technische Universität 
München, Germany
as
 

Annulation of Indoles with 1,n-Dibromoalkanes by a Pd(II)-Catalyzed 
and Norbornene-Mediated Reaction Cascade

N
H

X

Br Br

PdCl2(MeCN)2

norbornene

n

N

X

n = 1

N
H

X

n = 2

(11 examples, 31–68%)

N
H

X

Br

n = 3

2
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Z. Shen
C. Li
B. Q. Mercado
J. A. Ellman*
Yale University, USA
Cobalt(III)-Catalyzed Diastereoselective Three-Component C–H Bond 
Addition to Butadiene and Activated Ketones

FG

R2 R3

O
FG Me

R2OH

R3Cp*Co(III)
+

R1

(±)
16 examples

48–98% yield
often >20:1 dr

* *
R1

+
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pecial Topic
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S. Lee
Y. J. Jang
E. J. T. Phipps
H. Lei
T. Rovis*
Columbia University, USA
Syn  thesis

Syn  thesis
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Rhodium(III)-Catalyzed Three-Component 1,2-Diamination of 
Unactivated Terminal Alkenes

R
R

HN

N

Ts

R1

R2

Rh(III)
+ N

H

OPivTs
+ N

H

R2R1

15 examples
44–99% yield

S
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M. Sun
J. Li
W. Chen
H. Wu
J. Yang
Z. Wang*
Taizhou University, 
P. R. of China
as
 

Palladium-Catalyzed [4+2] Annulation of Aryl and Alkenyl 
Carboxamides with 1,3-Dienes via C–H Functionalization: Synthesis of 
3,4-Dihydroisoquinolones and 5,6-Dihydropyridinones

N
H

O
SO2R

+ Z

37 examples, up to 99% yield

Pd(TFA)2 (10 mol%)

Cu(OAc)2 (20 mol%)

air

N

O

Z

SO2R

R1 R1
R2

R2
p-xylene, 120 °C

R2 = H, Z = aryl, alkyl, EWG
R2 = Me, Z = COOEt

.

.

.

.
good functional group tolerance

high stereoselectivity

air as the terminal oxidant
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pecial Topic
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D. Dar’in
O. Khoroshilova
G. Kantin
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
Realizing the Trifunctional Potential of Alkyl 4-Chloro-2-diazo-3-
oxobutanoates: Convenient Assembly of 6,7-Dihydro-4H-[1,2,3]triazo-
lo[5,1-c][1,4]thiazine Core

Cl

O

CO2Et

N2

imine
formation

SN2 Wolff
triazole

synthesis
S

O

CO2Et

N2

S

N

N

CO2Et

N
S N

N

EtO2C

N
SN2 imine

formation
Wolff

triazole
synthesis

HS
NH2

NH2

92%
+ 9 other examples
Paper
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A. Choi
J. Castle
R. Saruengkhanphasit
I. Coldham*
University of Sheffield, UK
Syn  thesis

Syn  thesis
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Synthesis of Spirocyclic Amines by 1,3-Dipolar Cycloaddition of 
Azomethine Ylides and Azomethine Imines

Cl X

O N

X

H

X = CH2, NCO2Bn up to 88% yield

H2N CO2R

PhMe, 110 °C

CO2R

single stereoisomer
174
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K. K. Rajbongshi
S. Ambala
T. Govender
H. G. Kruger
P. I. Arvidsson*
T. Naicker*
University of KwaZuluNatal, 
South Africa
as
 

Microwave-Accelerated N-Acylation of Sulfoximines with Aldehydes 
under Catalyst-Free Conditions

H

O

S

O

HN

R3

R2 N

O

S

O
R2

R3

R2, R3 = aryl, alkyl

MW, 25 min

27 examples
up to 88% yield

+
R1 R1

R1= alkyl, NO2, X, OMe

NBS
Paper
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U. Dahlmann
K. P. C. Vollhardt*
University of California at Berke-
ley, USA
Oligoether-Substituted Derivatives of Carbon-Rich 1,4,7,10,13,16-
Hexaethynyltribenzo[a,e,i]cyclododeca-5,11,17-triyne (C36H12) and 
1,4,9,12-Tetrakis(ethynyl)dibenzo[a,g]cyclododeca-5,7,13,15-tetrayne 
(C28H8): Potential Precursors to the Circular [6]Phenylene (‘Antikeku-
lene’) Frame

R

R

R

R

R
R

R

R

R
R

RR

RR

Rn

R = CH2OCH2CH2OCH2CH2OCH2CH3 or p-C6H4OCH2CH2OCH2CH2OCH3
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C. Qiu
H. Yu
C. Qiu
F. Li*
T. Suo
C. Wang
S. Bie
Z. Li*
Tianjin University of Traditional 
Chinese Medicine, P. R. of China
Syn  thesis

Syn  thesis

is
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Metal-Free Halogenation of N-Substituted Enaminoesters and 
Enaminones: A Facile Access to Functionalized ,-Dihaloimines

TCCA/NBS

CH3CN, r.t., air 
10 min to 1 h

NH
EWG

R1

R2

N
R1

R2

EWG

R1 = aryl, alkyl
R2 = het/aryl, alkyl
EWG = CO2Et, 
CO2Bn, COPh, CN

X = Y = Cl, 26 examples
X = Y = Br, 23 examples
X = F/Cl, Y = Cl/Br, 3 examples

Metal-free
Inexpensive
Mild conditions
Ample scope
Scalable and safe
Up to 99% yield

H/F/Cl
Y

X

175
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Synthesis 2020, 52, 1315–1345
DOI: 10.1055/s-0039-1690058

Z. Časar*
Lek Pharmaceuticals, d.d., San-
doz Development Center Slove-
nia, Slovenia
Syn  thesis

as
 

Synthetic Approaches to Contemporary Drugs that Contain the Cyclo-
propyl Moiety
176
Review
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Synthesis 2020, 52, 1346–1356
DOI: 10.1055/s-0039-1690842

H.-Y. Tu
S. Zhu*
F.-L. Qing
L. Chu*
Donghua University, 
P. R. of China
Recent Advances in Nickel-Catalyzed Three-Component 
Difunctionalization of Unactivated Alkenes

R
R

A

B

A

B

X

Y

• Diarylation
• Dialkylation

abundant materials
highly complex and 

valuable motifs

Nickel-Catalyzed Three-Component Difunctionalization of Unactivated Alkenes

• Alkylarylation
• Carboacylation

• Carboamination
• Boroarylation

Ni

S
hort Review
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Y. Zheng
X. Shao
V. Ramadoss
L. Tian*
Y. Wang*
Nanjing Tech University, 
P. R. of China
Syn  thesis

Syn  thesis
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Recent Developments in Photochemical and Electrochemical 
Decarboxylative C(sp3)–N Bond Formation

S

177
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D. Y. Ong
S. Chiba*
Nanyang Technological Universi-
ty, Singapore
as
 

Controlled Reduction of Nitriles by Sodium Hydride and Zinc 
Chloride

R-C
R H

O

R H

N
[Zn]

workup

MgBr

NaH-ZnCl2

THF, 40 °C

R

NH2

(R = aryl)

N

H
then

workup

(R = alkyl, aryl)
Feature
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DOI: 10.1055/s-0039-1691591

I. Yavari*
O. Khaledian
Tarbiat Modares University, Iran
Copper-Catalyzed Tandem Dehydrocyanation and [3+2] Cycloaddition 
Reactions of Phenacylmalononitriles: Regioselective Synthesis of Func-
tionalized 4-Benzoyl-5-cyanopyrazoles under Mild Conditions

Ar2

N

N

Ph

H

Cl

N

N

Ar1

O

CNNC

H N

N

– HCl – HCN

NPh

N+

Ar2

Ar1

O

CN

+

CuCl

N
N

Ar2

Ar1

O

CN
Ph

– H2

N

N

Ar2

Ar1

O

CN
Ph

Excellent regioselectivity
Mild conditions
Simple substrates
Moderate to good yields
In situ generation of acrylonitriles 16 examples

37–80% yield

air oxidation

[3+2]

–

Paper
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T. Huang
L. Liu
Q. Wang
M. Wu*
D. Kong*
Hainan Normal University, 
P. R. of China
Hainan Medical University, 
P. R. of China
Syn  thesis

Syn  thesis

is
 s

t

1,3-Dipolar Cycloaddition of 3-Amino Oxindole-Based Azomethine 
Ylides and O-Vinylphosphonylated Salicylaldehydes for Diastereoselec-
tive Synthesis of Oxindole Spiro-P,N-polycyclic Heterocycles

N

HN

P

O

O

O

OEt

N

NH2•HCl

+

CHO

O P

OEt

O

4 Å MS

THF,  r.t., 4 h
O

R2

R2

H

H

R4

R3

R4
R3

R1

R1
NaHCO3

R = MeO, Cl, Br, F, alkyl, H Bn
28 examples, up to 96% yield
Only cis-selective intarmolecular dipolar cycloaddition
Three new bonds (C–N, 2 C–C), two new P,N-heterocycles
Mild reaction conditions
Potential biological activity of the products
178
Paper
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D. A. Vasilenko
K. S. Sadovnikov
K. N. Sedenkova
A. V. Kurova
Y. K. Grishin
T. S. Kuznetsova
V. B. Rybakov
Y. A. Volkova
E. B. Averina*
Lomonosov Moscow State Uni-
versity, Russian Federation
as
 

Synthesis of 4-Nitroisoxazoles via NO/NO2-Mediated Heterocyclization 
of Aryl-Substituted ,-Unsaturated Ketones

NO2

N
O

R

R1
C(NO2)4-Et3N

R

R = Ar, Hetaryl

t-BuONO-H2O
orR1

O

19 examples
up to 80% yield

R1 = Alk, Ar

1,4-dioxane
60 °C, 2 h
Paper
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J. Liu
S. Jin
Y. Zhou
D. Ni
T. Liu
B. Cui*
G. Hu
X. Yu
G. Huang*
Hubei Polytechnic University, 
P. R. of China
Lanzhou University, 
P. R. of China
Palladium-Catalyzed ortho-Monoacylation of Arenes with Aldehydes 
via 1,2,4-Benzotriazine-Directed C–H Bond Activation

 110 °C, 8 h
N

N
N

H

R3

O

H

R1

R2
N

N
N O

R1

R2

 TBHP (2 equiv)

+

25 examples

50–85% yield

R3 = aryl, heteroaryl, alkyl

R3
Pd(OAc)2 (5 mol%)

AcOH (0.5 equiv), xylene, air

bioactive 1,2,4-benzotriazine as the directing group

R1 = Me, i-Pr, Cl

R2 = Me, OMe, Cl

aryl, heteroaryl and alky aldehydes, good FG tolerance

open atmosphere

high regioselectivity

good yields

easy to scale up
Paper
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H. Jin
D. Liu
B. Zhou*
Y. Liu*
Zhejiang University of Technolo-
gy, China
Syn  thesis

Syn  thesis
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t

One-Pot Copper-Catalyzed Three-Component Reaction of Sulfonyl 
Azides, Alkynes, and Allylamines To Access 2,3-Dihydro-1H-
imidazo[1,2-a]indoles

R1

20 examples (up to 77% yield)

Br

+

Easily available copper catalyst♦ One-pot process

Four C–N bonds being constructed High step-economy

♦
♦ ♦

R2SO2N3

H2N
Br N

N
SO2R2CuI, Et3N

then additional 
CuI, ligand, base

N

HN

Ts

Br

BrC
N

SO2R2

Br

[Cu]
R1 R1

R1

via
179
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N. R. Devi
S. Shit
B. K. Behera
A. K. Saikia*
Indian Institute of Technology 
Guwahati, India
as
 

Synthesis of 4-Vinyl-1,2,3,4-tetrahydroisoquinoline from 
N-Tethered Benzyl-Alkenol Catalyzed by Indium(III) Chloride: 
Formal Synthesis of (±)-Isocyclocelabenzine

NTs
Ts
N

HO

InCl3 (10 mol%)

DCE, 80 °C
N

O

N
H

HN

O

(±)-Isocyclocelabenzine

R

R

R = H, F,Cl, Br, CF3, Me
R' = H, Ph

14 examples
55–97% yield

R'

R'
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Y. Luo
F. Gao
H. Liu*
F. Zhang*
Y. Zhao
Zhengzhou University, 
P. R. of China
Facile Synthesis of Novel Benzoylthiophene C-Nucleoside Analogues via 
Coupling of Sugar Alkynes, Aroyl Chlorides, and 1,4-Dithiane-2,5-diol

Sugar S

O

R = H, NO2, F, Cl, Br,
OCH3, CH3

Pd(PPh3)2Cl2 (1 mol%),
CuI (3 mol%), Et3N, DMF, 
rt, then: anhydrous HCl in 
EtOH (2.5 M)

28 examples, up to 89% yield
mild condition
one-pot procedure

Sugar

O

Cl
S

SHO

OH

R

+ +
R
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K. R. Kiran
T. R. Swaroop*
N. Rajeev
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M. P. Sadashiva*
University of Mysore, India
Syn  thesis
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Cyclization of Active Methylene Isocyanides with -Oxodithioesters 
Induced by Base: An Expedient Synthesis of 4-Methylthio/Ethoxy-
carbonyl-5-acylthiazoles

R1

O

R2 N N

S
O

R1

EtO2C
DBU, EtOH

0 °C to RT, 1 h
R2 = CO2Et

N

S
O

R1

MeS
KOH, EtOH–H2O

0 °C to RT, 1 h
R2 = Ts

R1
 = Aryl, hetaryl

R2
 = Ts, CO2Et

10 Examples
Yield 60–74%

11 Examples
Yield 75–86%

C:

S

SMe

+

180
Paper

1444
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 
as
 

T
hi

s 
do

cu
m

en
t w

https://doi.org/10.1055/s-0039-1690821


Imprimatur:

Date, Signature
tc1020ss.fm 4/22/20

Reviews and Full Papers 
in Chemical Synthesis

2020
Vol. 52, No. 10

May 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, 1451–1477
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T. Laurita
R. D’Orsi
L. Chiummiento
M. Funicello
P. Lupattelli*
University of Basilicata, Italy
Syn  thesis

as
 

Recent Advances in Synthetic Strategies to 2,3-Dihydrobenzofurans

R1

R
O

Intramolecular approaches

O

R1

R2R

Intermolecular approaches

2
3

DHB

OH
R

O
t-But-Bu

o-quinone methide

p-quinone methide

N-containing phenols
and quinones

OH
R

N

OH

Y

O

R

o-hydroxycarbonyl and phenol
derivatives

O–C2 bond

C2–C3 bond C3–Aryl bond

O–Aryl bond

O

R1

R2R
from BF to DHB

BF
181
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R. A. Woltornist
Y. Ma
R. F. Algera
Y. Zhou
Z. Zhang
D. B. Collum*
Cornell University, USA
Structure, Reactivity, and Synthetic Applications of Sodium 
Diisopropylamide

N
Na

N
Na i-Pri-Pr

i-Pri-Pr

NaDA

+Na(THF)n

OR

OR

Me

Na

X

R
R

Me

ONa O

X

X
R

NaO

X
R

O
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V. A. Fiore
M. Keim
R. Werz
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Ulm University, Germany
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Electrophilic ipso-Halocyclization of N-Phenyl-N-triflylpropiolamides 
Leading to 8-Halo-1-azaspiro[4.5]deca-3,6,9-trien-2-ones

R

N O

I-Hal 
CH2Cl2, r.t. N

Hal

OI

R

32–98%

Tf

Tf

R = aryl, alkyl, I, H
Hal = Cl, Br
Tf = SO2CF3

Ph I

HN

R

O

NHTf

Ph I

HN

Tf

O

Hal

RNH2

Et2NH
Et3N
182
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F. Xue*
Q. Liu*
Y. Zhu
Y. Huang
J. Ge
B. Wan*
Henan Institute of Science and 
Technology, P. R. of China
Dalian Allychem Co., Ltd, 
P. R. of China
Dalian Institute of Chemical 
Physics, P. R. of China
as
 

Highly Enantioselective Rh-Catalyzed Arylation of N,N-Dimethylsulfa-
moyl-Protected Aldimines and Cyclic N-Sulfonylimines with Chiral 
Phenyl Backbone Sulfoxide-Olefin Ligands

Broad substate scope without steric and electronic property limitation
Great ortho-substitution tolerance with excellent enantioselectivity and high yield

Ar1 H
Ar1 Ar2

HN
S

N
S

49 examples
81–99% yield
90–99% ee

O

O
N

O

O
N

N
S

OO

R2

NH
S

OO

R2 Ar2

R1 R1

KF (1.5 M), toluene, 55 °C

[RhCl(C2H4)2]2, ligand
       Ar2B(OH)2 S

O

MeO

OMe
ligand

OMe

OMe

9 examples
58–93% yield
87–98% ee
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A. R. Romanov
A. Yu. Rulev*
A. V. Popov
E. V. Kondrashov
S. V. Zinchenko
A. E. Favorsky Institute of Chem-
istry, Russian Federation
Reaction of Bromoenones with Amidines: A Simple Catalyst-Free 
Approach to Trifluoromethylated Pyrimidines

Ar

O

R

Br

R'

H2N NH+
base

solvent

R =

Ar

NN

R'

NHN

R'

•HCl

CF3

CF3

catalyst-free
mild conditions
high selectivity

very important!

        34 examples
isolated yields up to 99%

available starting materials AcAr
R CF3=
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Synthesis of Novel Glycosyl Carbamo(dithioperoxo)thioate 
Derivatives

NIS, CH2Cl2
–45 °C

HNCS2 +

SH
O

AcO

5 examples

S
O

S

SAcO

N

18 examples

50–75%
183
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S. N. Arbuzova
N. K. Gusarova
T. I. Kazantseva
S. I. Verkhoturova
S. V. Zinchenko
N. A. Kolyvanov
B. A. Trofimov*
A. E. Favorsky Irkutsk Institute of 
Chemistry, Russian Federation
as
 

Catalyst- and Solvent-Free Synthesis of -Amino Polyfluoroalkyl-
phosphonates from Bis(fluoroalkyl) Phosphonates and Aldimines

RFO

P

RFO

O

H 0.25–4 h

N R2
R1

79–100%

N

H

P

ORFO

RFO
R1

R2

13 examples
RF = CF3CH2, H(CF2)2CH2

R1 = Ar, HetAr; R2 = Alk, Ar

N

N

Ph

Ph

N

HP
O

RFO

RFO

N

PH
O

ORF

ORF

96–99%

2 examples

0.25 h

No catalyst
No solvent
Ambient temperature
Yield up to 100%
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S. Wang
G. A. Kraus*
Iowa State University, USA
The Dianion of Dehydroacetic Acid: A Direct Synthesis of 
Pogopyrone A

O

O

HO

O
Si or Ti reagent

O

O

O

O
X

X = Me2Si or Cl2Ti

1) RCHO
O

O

HO

O

R

OH

2) DMP

Step 1)
6 Examples
Yield: 50–83%
R = Phenyl, Vinyl, Alkyl
Pogopyrone A (R = Phenyl) 
Overall yield: 62%
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T. F. Stockdale
M. A. Leitch
G. W. O’Neil*
Western Washington University, 
USA
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Chelation and Stereodirecting Group Effects on Regio- and 
Diastereoselective Samarium(II)-Water Allylic Benzoate 
Reductions

Ph

R
OH

OBz

( )x ( )y

SmI2

H2O

Ph

R
OH

( )x ( )y*

• 13 examples
• high yields (up to 90%) 
• up to 90:10 d.r.
• complete regioselectivity

chelating group

stereodirecting group

x, y = 0–2

Sm
O

H

R

H
O

H

Ph
( )x

( )y
184
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M. A. Hussain
F. A. Khan*
Indian Institute of Technology 
Hyderabad, India
as
 

Total Synthesis of (±)-Cassumunins A–C and Curcumin Analogues

HO

Me

OMe

MeO

MeO

O OH

OH

R = H, Cassumunin A, 5 steps, overall yield 50%
R = OMe, Cassumunin B, 5 steps, overall yield 43% Cassumunin C, 3 steps, overall yield 53%

OMe
R

HO
OMe

Me

MeO

O OH

OH

OMe

OMe

Heck cross-coupling

Aldol condensation

[3,3]-Sigmatropic shift

[3,3]-Sigmatropic shift

Concise synthesis 18 Curcumin analogues Biologically important curcuminoids
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C. Chang
J. Geng
Y. Liu
Y. Du
J. Liu*
Z.-B. Dong*
Research Center for Eco-Environ-
mental Sciences, P. R. of China
Wuhan Institute of Technology, 
P. R. of China
Stereoselective Total Synthesis of Arundinolides A and B

O
Me

OH OH

O

O

Me

O

Arundinolide A

O
Me

OH O

OH

O

Arundinolide B

O

Me

Me
EtO

OH

O

O

O O

Me Me

OMe

HO

O
O

OH Me

OO

O

Me

TBS
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T. Xiao*
H. Huang
D. Anand
L. Zhou*
Kunming University of Science 
and Technology, P. R. of China
Sun Yat-sen University, 
P. R. of China
Syn  thesis

as
 

Iminyl-Radical-Triggered C–C Bond Cleavage of Cycloketone 
Oxime Derivatives: Generation of Distal Cyano-Substituted Alkyl 
Radicals and Their Functionalization

N

X
n

n = 1, 2, 3, ...
X = C, N, O

β-scission

X

radical
acceptors

distal cyano alkyl radicalcyclic iminyl radical

N

X

OR

OR  or   OR

n

N
C C
C O

C N

C S
C X
... ...

Δ, TM or hν or μW

n

TM = transition metal, μW = microwave
185
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M. K. Khan
D. Wang
M. G. Moloney*
Oxford Suzhou Centre for Ad-
vanced Research, P. R. of China
University of Oxford, UK
Functionalised Nitrogen Heterocycles and the Search for New 
Antibacterials and Bioactives

N
X

R2

CO2Me
O R1

O

N
O

Ph

O

N
H
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Visible-Light-Driven Transformations of Phenols via Energy Transfer 
Catalysis

S
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M. S. Keerthana
R. Manoharan
M. Jeganmohan*
Indian Institute of Technology 
Madras, India
as
 

Cobalt(III)-Catalyzed Redox-Neutral Coupling of Acrylamides with 
Activated Alkenes via C–H Bond Activation

18 examples
86–59% yield

NO

O

R3

N
H

O

R2R1

H

O

O

R4

N
H

O

R1 R2

O

O
R4

5 examples
72–54% yield

H

N
H

O

R2R1

N
O

O

R3

Cp*CoCp*Co
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Z.-H. Zhu
M.-Z. Ren
B.-Q. Cao
Z.-J. Quan*
X.-C. Wang*
Northwest Normal University, 
P. R. of China
Metal- and Oxidant-Free Electrochemical Oxidative Desulfurization 
C–O Coupling of Thiourea-Type Compounds with Alcohols

R OH
+ H2

metal-catalyst-free
room temperature 28 examples

N
H

NH

Ar
R1

R2 S

S

N
H

N
H

R' R''

N
H

N
R' R''

O
R

N

N

Ar
R1

R2 O
R

PtC

undivided cell

LiClO4 (0.1 M)

oxidant-free
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Synthetic and Mechanistic Studies on 2,3-Dihydrobenzo[b][1,4]-
oxaselenines Formation from Selenocyanates
187
Paper

1643
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 
Synthesis 2020, 52, 1659–1665
DOI: 10.1055/s-0039-1691731

Z. Wang
W. Chen
H. Luo
C. He
G. Zhang*
Y. Yu*
Zhejiang University, 
P. R. of China
as
 

Cascade Reactions to Substituted 1H-Pyrrole-3-carbonitriles via 
Ligand-Free Palladium(II)-Catalyzed C(sp)–C(sp2) Coupling

R1

O

CN
R3

CN

+ B
OHR2

OH N
H

R3

R1

CN

R2

· tolerates various substrates
· ligand-free

17 examples
75–94% yield

Pd(OAc)2 

toluene, 100 °C
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M. C. Mollo
J. A. Bisceglia
N. B. Kilimciler
M. Mancinelli
L. R. Orelli*
Universidad de Buenos Aires, 
Argentina
Microwave-Assisted Synthesis of 2-Substituted 2-Thiazolines and 
5,6-Dihydro-4H-1,3-thiazines

n

N S

R2R1

H2N

R1

OH

R2

a, b, c

N
H

R

S R1

OH

R2

1–6 min, 90–100 °C
51–80%
n = 0, 1

PPE/CHCl3

nn

R

a: RCOX, Et3N, DMAP
    (X = Cl, RCO2), then Ac2O
b: Lawesson's reagent (0.5 equiv)
c: NaOH/MeOH

19 examples
70% to quantitative

MW

Alkyl
Aryl

Alkenyl

SN2-like 
reaction
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L. Duan
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K.-Q. Xie
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L.-P. Wang
S. Liu*
Guizhou Medical University, 
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Key Laboratory of Chemistry for 
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Palladium-Catalyzed Cascade Synthesis of Novel Quinolone- Bis-
(indolyl)methane Hybrids as Promising -Glucosidase Inhibitors

N
H

N
H

O

O

+

NH

N
H

O NH

Pd(OAc)2, TFA, t-BuOOBz

DMF/DMSO (9:1), 90 °C

MeMe

 17 examples, 40–66% yields3 C–C bonds and 1 ring 
formed in one-pot
188
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M.-H. D. Dang
L. H. T. Nguyen
P. H. Tran*
Vietnam National University, 
Vietnam
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Sulfur/DABCO Promoted Reductive Coupling/Annulation Cascade Re-
action between o-Hydroxy/Amino Nitrobenzenes and Benzaldehydes

NO2

XH DABCO 
130 °C, 2 h

X

N
R1

X: –O–, –NH–

O

H
R2

R2

R1

S S S
S

SSS

S

24 examples
5–95% yield
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S. Chow
A. I. Green
C. Arter
S. Liver
A. Leggott
L. Trask
G. Karageorgis
S. Warriner
A. Nelson*
University of Leeds, UK
Efficient Approaches for the Synthesis of Diverse -Diazo Amides

R1

N

R2

O

N2

R3

R1

NH

R2

R1

N

R2

O

N2

R1

N

R2

O

R3

A: Acylation and elimination
14 examples
21–97% yield

B: α-Substitution
12 examples
34–85% yield

C: Diazo transfer
10 examples
22–82% yield
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Fast and Efficient Green Procedure for the Synthesis of 
Benzo[5,6]chromene Derivatives and Their Sulfur Analogues in Water 
by Organocatalyst Potassium Phthalimide-N-oxyl

OH

HO

OAr

OH

N

N

O

O X
H2O, reflux

20–30 min

X = O or S
Y = Me or H

14 Examples
Yield: 82–93%

Ar = C6H5, 4-MeC6H4, 3-MeOC6H4, 4-FC6H4, 4-ClC6H4, 4-BrC6H4, 4-O2NC6H4

Y

Y

PPINO

One-Pot Annulation
Green Reaction Process
Cheap and Efficient Organocatalyst

O N

N

O
O

X

Ar

Y

Y keto–enol
tautomerism

in DMSO-d6
O N

N

O
HO

X

Ar

Y

Y
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Recent Advances in Photocatalytic Decarboxylative Coupling 
Reactions in Medicinal Chemistry

OH

O

– CO2

visible light

photocatalyst

simple carboxylic acid
or

complex drug-like substrate

medicinally relevant product
or

drug candidate

X
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Z. Chai*
Anhui Normal University, 
P. R. of China
Catalytic Asymmetric Transformations of Racemic Aziridines

N

PG

R

racemic aziridines

stereoselectivity & regioselectivity

(regiodivergent parallel) kinetic resolution
enantioconvergent transformation

R'

N

PG

R R'

N

PG

Ar CO2R'

CO2R'N

PG

R

[3+x] annulationring opening reaction &

S
hort Review

1738

Imprimatur
https://doi.org/10.1055/s-0039-1690857
https://doi.org/10.1055/s-0039-1690843


VI

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 1751–1761
DOI: 10.1055/s-0039-1690868

N. Amri
T. Wirth*
Cardiff University, UK
Syn  thesis

Syn  thesis

is
 s

t

Automated Electrochemical Selenenylations

Substrates / Reagents

Products

fully automated synthesis

R

R“OH
R SeR’

OR“R’SeSeR’
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Functionalization of Alkenyl C–H Bonds with D2O via Pd(0)/Carboxylic 
Acid Catalysis

D
D

D

H
H

H
Ar ArH H

D2O

Pd(0)/acid (cat.)

Pd

PR3

PR3

RCO2 D

in situ
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Y. Wu
X. Chen
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Jiangsu Normal University, 
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A Convenient Synthesis of Amidines via Cycloaddition–Decarboxylation 
of Isocyanates and Nitrones

N
C

O

R
Ar2N

H

Ar1

O

+
1) CH2Cl2, 9 h, rt

2) Cs2CO3, EtOH, 30 min

Easy to operate
Mild reaction conditions Broad substrate scope, 17 examples

High efficiency, 71–91% yield

N

NHAr2

Ar1

R
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Environmentally Friendly Nafion-Mediated Friedländer Quinoline 
Synthesis under Microwave Irradiation: Application to One-Pot 
Synthesis of Substituted Quinolinyl Chalcones

O

R

NH2

R2

R1O

Friedländer
reaction

+

R

N

R2

R1

Nafion NR50

EtOH, MW

· 56 examples  · good FG tolerance  · high yields 
· atom-economic  · environmentally friendly

Ar Ar
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Total Synthesis of Asparenydiol by Two Sonogashira Cross-Coupling 
Reactions Promoted by Supported Pd and Cu Catalysts
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Universidad Industrial de 
Santander, Colombia
Straightforward Synthesis of Novel 4-Styrylquinolines/4-Styrylquino-
lin-2-ones and 9-Styryldihydroacridin-1(2H)-ones from Substituted 
2′-Aminochalcones

X = Y = Me; X–Y = CH2CH2CH2; X = OEt, Y = Me; 
X = Ph, Y = Me; X = NH2, Y = Me

7 examples
up to 88% yield

10 examples
up to 81% yield

42 examples
up to 91% yield

N
H

Ar

O

Ph

O

NH2

Ar

O

N

Ar

Y

X

O

N

Ar

O

Ph

AcOH, 60 °C
12–18 h

1,3-dicarbonyl
compounds

KOH, EtOH
rt, 3 h

PhCHO
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One-Pot Synthesis of -Halo -Amino Acid Derivatives via the 
Difunctional Coupling of Ethyl -Diazoacetate with Silyl Halides 
and N,O-Acetals or Aromatic Tertiary Amines

O

OEt
H

N2

N
Ar

R

Me3Si X++

O

OEt

X

N
Ar

RMe
N

Ar

R

or

OMe

a-halo b-amino acids
19 examples

up to 93%

metal-free or

Cu(II) / TBHP

difunctional coupling of EDA with iminium intermediate and silyl halides

electrophiles

nucleophiles
193
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Synthesis of 2,4-Diarylquinoline Derivatives via Chloranil-Promoted 
Oxidative Annulation and One-Pot Reaction

Chloranil

DCE
80 °C

N

Ar

ArR
R

18 examples
50–95% yields

R: F, Cl, Br, NO2 
     CH3, OCH3

Ar Ar
+

NH2

1) DDQ, r.t.
2) FeCl3, 80 °C
3) Chloranil, 80 °C

R

10 examples
36–89% yields

R: F, Cl, Br 
     CH3, OCH3

one pot
NH2

Ar Ar

- simple operation
- cheap and recyclable oxidant
- high atom-economy
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H. Xu
M.-Y. Weng
H. Chen
Z. Zhang*
Anhui Polytechnic University, 
P. R. of China
Unexpected Iodine-Promoted Aerobic Oxidation of -Cyano--keto 
Esters: A Facile Synthesis of ,-Dicarbonyl Esters

R1

O

R2

NC COOR3

EtOH, 50 °C R1 R2

O
COOR3O

I2

O from air

R1

O

R2

NC COOR3

+

19 examples
up to 92% yield

metal-free air as the oxidant ethanol as the solvent

good to excellent yields good functional group tolerance
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Facile Construction of Troponoid Derivatives Incorporating 
Imidazolin-2-one Moieties

O

NCO

+

NN

O

triglyme, 180 °C

R

R

• no catalyst
• simple thermal conditions
• cascade reaction

14 examples
30–87% yield

R
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Universidade Federal de São Car-
los – UFSCar, Brazil
Dayananda Sagar Academy of 
Technology & Management-
DSATM, India
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as
 

Recent Advances in the Synthesis of Enantiomerically Enriched 
Diaryl, Aryl Heteroaryl, and Diheteroaryl Alcohols through Addition of 
Organometallic Reagents to Carbonyl Compounds

HO

Asymmetric Addition
of Organometallic Reagents

Aldehydes
and Ketones

R

n n
n = 0 or 1

N

(R)-cizolirtine

O

N

Me2N
Me

O

NMe

Me

Cl

(R,R)-clemastine

N

O
NMe2

Cl

(S)-carbinoxamine

Chiral Ligand

Ar
Het

Ar
Het
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N. A. Danilkina
A. I. Govdi
I. A. Balova*
Saint Petersburg State University 
(SPbU), Russian Federation
5-Iodo-1H-1,2,3-triazoles as Versatile Building Blocks

N
N

N

I

R

R

N
N

N R

R

R

N
N

N R

R

XR

N
N

N R

R
R

N
N

N

X

R

R

N
N

N

C

R

R X

O

X = F, Cl, OR, SR,
 D, T,

N
N

N R

Y

X

X = OR, NR2
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Reductive Amination of Aryl Boronic Acids: Parallelism of the 
Catalytic Reactivity of Transition Metals and Main Group Elements 
in the C(sp2)–N Bond-Forming Reactions

Ar N" "
Synthon

+ Ar B(OH)2

H
N

Ar Ar

N
O

CuI(NEt3)

Ar
N
O

P(OEt)3

Ar

Synthetic equivalents:

New paradigm for C–N coupling
196
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F. M. Dennis
C. C. Robertson
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Nickel-Catalysed Allylboration of Aldehydes

B(pin)Ph

[Ni] cat.
KF, THF, RT

O

HR
OH

R

Ph

• 26 examples
• Allylation through a cyclic transition state 
• Ni acts as a Lewis acid catalyst

up to >19:1 d.r.
59–95% yield
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O. O. Grygorenko*
Enamine Ltd., Ukraine
Taras Shevchenko National Uni-
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Synthesis of Fused Pyridine Carboxylates by Reaction of -Alkoxyvinyl 
Glyoxylates with Amino Heterocycles
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Three-Component Synthesis of 2-Alkylthiobenzoazoles in Aqueous 
Media

NH2

XH

+ +

N

X
SFG R Y R

X = S, O, NH

Y = Cl, Br

S
S

S

S

N
N

K2CO3
FG

22 examples, yields up to 97%

key blocks of potential biologically and 
pharmaceutically active compounds

TMTD

X-ray crystal of 3p

H2O

Water as solvent
Metal-catalyst-free

One-pot procedure
197
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Hokkaido University, Japan
as
 

Allyl 4-Chlorophenyl Sulfone as a Versatile 1,1-Synthon for 
Sequential -Alkylation/Cobalt-Catalyzed Allylic Substitution

SO2Ar

R1

Nu

R1

R2R2

 [Co]/photoredox
up to 95% yield

up to >20:1 branched/linear

 [Mo], [Rh], [Ir]
lower yield or 

regioselectivity

SO2Ar

Ar = 4-ClC6H4
15 examples

base

Alk X

regioselective
20 examples
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G. Egashira
C. Kajimoto
T. Kataoka
S. Yamada
T. Konno*
Kyoto Institute of Technology, 
Japan
Synthesis and Application of Tetrafluoroethylene (CF2CF2)-Containing 
Acetylene Derivatives

C
F2

F2
C

Br

Commercially
available

Diels–Alder
reaction

R3

R4

F2C

CF2
Br

R3

R4

F2C

CF2
Br

R3Oxidative
aromatization

R4

F2C

CF2
Br

R3
or

1,4-Isomer 1,3-Isomer

C
F2

F2
C

Br

R1

R2 OH

C
F2

F2
C

Br

Si

C
F2

F2
C

Br

Ar

R1, R2 = Si = Ar =Ph, H
n-C9H19, H
Ph, Me, etc.

Ph, p-MeOC6H4
p-EtO2CC6H4
p-O2NC6H4, etc.

PhMe2Si
Et3Si
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Mn(III)-Mediated Facile Access to Polysubstituted -Naphthols from 
-Keto Ester Derivatives and Terminal Alkynes

+ R3

O

R2

O

Mn(OAc)3•2H2O

OH

R3

O

R2

AcOH
N2, 60 °C, 24 h

22 examples
up to 71% yield

R1R1

R1 = F, Cl, Br, CF3, OMe
R2 = OEt, Me
R3 = Aryl, COOEt
198
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Co(II)-Catalyzed Desilylative Annulation of Benzamides and Acryl-
amides with Alkynylsilanes: Access to 3-Methyleneisoindolin-1-one 
and 5-Methylene-1H-pyrrol-2(5H)-one Derivatives

34 examples, up to 92%

Z-configuration

inexpensive Co(II) catalysts

tolerance of various benzamides and acrylamides

N
H

O

H
N

+
R

TMS
N

O

R

N
Co/Ag
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C. Duangkamol
W. Phakhodee
M. Pattarawarapan*
Chiang Mai University, Thailand
Potassium Periodate Mediated Oxidative Cyclodesulfurization 
toward Benzofused Nitrogen Heterocycles

NH2

XH
X

N
NHR2

R1
R2NCS

R1
KIO4 (20 mol%), K2CO3

DMSO/H2O (1:2)

X = NH, NR, O, S

NCS

CO2Me

X

N
N

O

R1 KIO4 (20 mol%), K2CO3

DMSO/H2O (1:2)
12 examples 

70–82%
chromatography-free

35 examples 
70–93%

    one-pot     cost-effective     time-efficient    eco-friendly
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Alkynyl Prins and Alkynyl Aza-Prins Annulations: Scope and 
Synthetic Applications
199
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M. A. P. Martins
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Brominated -Alkoxyvinyl Trihalomethyl Ketones as Promising 
Synthons in Heterocyclic Synthesis

N

N

CX3

Br
SMe X3C

O

OMe

BrY

O
N

Cl3C

HO

R1

N
N

R1

X3C
Pyrazoles

Isoxazolines
Isoxazoles

Pyrimidines

1,4-Diazacycles

Pyrroles

Furans

1,2,3-Triazoles

R

NF3C

NR1R2

R
OF3C

NR1R2N
N

N
R

R1

HN
N

R1 R

( )n

Resourceful alkylating
agent
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Homogeneous Gold-Catalyzed Aryl–Aryl Coupling Reactions

Ar1

Ar2

H
Ar

[B]
Ar

[Si]
Ar

N2

Ar

I/Br
Ar

gold
catalysis

S
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Zeolites Catalyze the Nazarov Reaction and the tert-Butylation of 
Alcohols by Stabilization of Carboxonium Intermediates

R2

O

R2

R1 R1

R2

O

R2

R1 R1

acid zeolite

stabilized carboxonium

Me O

O

R1 OH

R1 O

R2

OH

R2

R1 R1

+ Me O
H

O

Nazarov
cyclization

tert-butylation 
of alcohols
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F. Vetica*
S. J. Bailey
M. Kumar
S. Mahajan
C. von Essen
K. Rissanen
D. Enders
RWTH Aachen University, 
Germany
Palladium-Catalyzed [3+2] Cycloaddition of Vinylaziridine and 
Indane-1,3-diones: Diastereo- and Enantioselective Access to 
Spiro-Pyrrolidines

NHBoc

Ts
N

R

O

O

Pd2dba3 (2.5 mol%)

TsN

O

O
R

PPh2
12 examples

up to 99% yield
up to 97:3 er
up to 10:1 dr

(6.7 mol%)

THF, rt, 48 h
+
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Accessing Polycyclic Terpenoids from Zerumbone via Lewis Acid 
Catalyzed Synthetic Strategies

NaN
3

O

O

O

H

H

OHC
O

H

H

O+

[5.3.0], 65% [6.3.0], 25%

N N
N

O

Ph

ON
N

N
H

H

[6.3.0], 50%

O

CHO

O

O
Sc(OTf)3

O
O

H

H

[6.3.0], 85%

Diastereoisomers (1:0.8)

O
CHO

H

H

[6.3.0], 81%

In(OTf)3

SeO2

mCPBA

Ph

Sc(OTf)3

AlCl3

Nu

Nu

Nu

Nu O
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University of Beira Interior, 
Portugal
as
 

The Synthesis of 2-Spiroindolin-3-one-(thio)barbiturates from 
2,1-Benzisoxazoles: A Rearrangement Promoted by Thermal 
Conditions

N
N

O

O

X

N
H

NN

O
O

X

O
O

NH

R1

R2 R1
R2

No catalyst or additives

Optimized method

Thermal rearrangement

X = O, S; R1 and R2 = H, CH3, C6H5, C6H4F, C6H4Cl, C6H4I

Up to 70% yield

MW, 100 °C, 10 min.

DMF
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Y. Guan
Z. Lu
X. Yin
A. Mohammadlou
R. J. Staples
W. D. Wulff*
Michigan State University, USA
Catalytic Asymmetric Aziridination of Benzhydryl Imines and 
Diazoacetate Esters with BOROX Catalysts from 3,3′-Disubstituted 
VANOL Ligands

R3 OH
R3 OH

(S)-VANOL Derivatives

R7

R7

R3

R3
O

O
B

O B
O

BO
OPh

OPh

[H-imine]
R7

R7

N

R1 H

N
OR2

O
H

N2

+

(S)-BOROX
catalyst

(5 mol%)

O

OR2

toluene
rt, 24 h

Ph Ph

Ph

Ph

R1

R3 = aryl, heteroaryl 
         and alkyl

BOROX catalysts

66 examples

R7 = aryl

R = aryl, alkyl

R7 = aryl

R3 = aryl, heteroaryl 
         and alkyl

25–92% yield
7–99% ee
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Palladium/Norbornene Chemistry in the Synthesis of Polycyclic 
Indolines with Simple Nitrogen Sources

I

H RNH2

+

Pd(OAc)2 
NaHCO3

NBE
chlorobenzene 
110 °C, 20 h

N
H

N
H

O

or

RNCO

ortho C–H amination

No phosphine-donor ligands

Regio- and stereoselective cyclization
Commerically available N-sources

N H

H

R

R R

H

H
Ar ArAr

14 examples
up to 89% yield

R = primary and secondary alkyl groups

Pd
XPd

RHN
202
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A Straightforward Synthesis of N-Substituted Ureas from Primary 
Amides

R NH2

O
R

H
N

O

NH2

R = Alk, Ar, 
       HetAr

Hofmann
rearrangement

R
N

C
OMeOH or

TFE

Ammonia
sourcePhI(OAc)2

16 examples
73–99%
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N. Philippe*
S. Pérard*
F. Le Strat
J. Blankenstein
S. Roy
Sanofi-Aventis R & D, France
An Improved, Versatile, and Easily Scalable Synthesis of 
Sphingomyelins: Application to Stable Isotope Labeling

(   )

[D9]-Sphingomyelin

TMEDA, MeCN

   2) NMe3, THF

 C16:0 n = 9 or C24:0 n = 17

(48–60% on 3 steps)

1)

(79% )

- Efficient synthesis

- Reproducible and scalable process

- Versatile methodology

O

O

OHMe(CH2)12

Ph

N3

Cl
P

OO

O

OH

NH

O

O
P

O–

O

O
N+

CH3(CH2)12

CD3

CD2 CD2
CD2

O

O

O
P

O–

O

O
N+

Me(CH2)12

N3

Ph

n
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Regioselective Synthesis of Isomeric 3-[1-Substituted 
Pyrazol-3(5)-yl]indoles from -Ethylthio--indolyl-,-unsaturated 
Ketones

N

N

N
R3

R1

Ar

O

EtS

N

R1

R2

AcOH (1 equiv)
EtOH, reflux

N
N

N
R3

R1

R2

Ar

AcOH, reflux

R2

Ar

good flexibility
high synthesis efficiency

good regioselectivity
high yields

R3NHNH2R3NHNH2

20 examples
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East China University of Technol-
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-Chymotrypsin-Induced Acetalization of Aldehydes and Ketones with 
Alcohols

O+ R3OH a-Chymotrypsin

Broad substrate scopes Mild reaction conditions

R1 R2

O

O

R1 R2

R3R3

16 examples Up to 98% yield

60 °C

C–O bond formation Biocatalysis-promoted
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Asymmetric Synthesis of Ethers by Catalytic Alkene Hydroalkoxylation

OH

OH R
O

OH

•

O
*

O
*

R
O

O
*

Catalytic Asymmetric
Alkene Hydroalkoxylation

 C–O bond formation
 Stereocenter construction
 Intra- and intermolecular
204
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M. Turks*
Riga Technical University, Latvia
Manifestation of the -Silicon Effect in the Reactions of Unsaturated 
Systems Involving a 1,2-Silyl Shift

A

B Z

Y

Si

B Z

A Y

Si

Y

ZB
A

Si

S
hort Review

2147

Imprimatur
https://doi.org/10.1055/s-0039-1690898
https://doi.org/10.1055/s-0039-1690874


VI

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 2162–2170
DOI: 10.1055/s-0039-1690889

A. V. Smolobochkin*
A. S. Gazizov*
R. A. Turmanov
D. S. Abdullaeva
A. R. Burilov
M. A. Pudovik
Arbuzov Institute of Organic and 
Physical Chemistry, 
Russian Federation
Syn  thesis

Syn  thesis

is
 s

t

N-Phosphorylated Pyrrolidines: An Overview of Synthetic Approaches

O

PR1 X

R2

P
R2

X

R1

R

H
N

R

N

N
H

P

R2

O
R1

X
R

R NH

O

PR1 H

R2

phosphorylation Todd–Atherton
reaction

phosphoramidate cyclization
X = Hal, OR, NR2

P

S
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K. Sakai
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A Bond-Weakening Borinate Catalyst that Improves the Scope of the 
Photoredox -C–H Alkylation of Alcohols

+

C–H bond weakening

EWG HO

R1

EWGblue LEDsHO H

R1

O H

R1

[B]

[B] =

23 examples
(including amino acid derivatives)

up to 91% yield

B

F3C CF3

NH2O

R2 R2PC HAT B

R2
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M.-J. Tom
B. W. H. Turnbull
P. A. Evans*
Queen’s University, Canada
A Concise and Modular Three-Step Synthesis of (S)-Verapamil using an 
Enantioselective Rhodium-Catalyzed Allylic Alkylation Reaction

CN

cat. Rh(COD)2OTf
(R)-BINOL-POMe

LiHMDS, 15-Crown-5
OBz

THF, –30 °C
93%

91:9 er

MeO

MeO

N

Me
OMe

OMe(S)-Verapamil

• Calcium Channel Blocker

• Three-Step Synthesis (LLS)

• 55% Overall Yield

CN

CN

O
P

O
OMe

(R)-BINOL-POMe

MeO

MeO

MeO

MeO
PSP
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Three-Component Reaction of Homophthalic Anhydride with Carbonyl 
Compounds and Ammonium Acetate: New Developments

O

O

O

+

AcONH4

MeCN NH

O

HO2C

O

80 °C
16 h

94%
+ 21 other examples

t-Bu

- atom-economy
- no additives
- spirocyclic compounds
- no chromatography
206
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Y. I. Horak
R. Z. Lytvyn
M. Siczek
V. Kinzhybalo
Y. V. Zubavichus
M. L. Kuznetsov
M. D. Obushak*
F. I. Zubkov*
RUDN University, Russian Federation
University of Lviv, Ukraine
Application of the Intramolecular Diels–Alder Vinylarenе (IMDAV) 
Approach for the Synthesis of Thieno[2,3-f]isoindoles
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Catalyst- and Solvent-Free Hydrophosphorylation of Ketones with 
Secondary Phosphine Oxides: Green Synthesis of Tertiary 
-Hydroxyphosphine Oxides

P
R1

R1

O

H
R2

O

R3
+

O
P

HO

R2

R3

R1

R1

20–62 °C, 0.25–24 h

no catalyst and solvent

R1 = Ph, Ph(CH2)2, 4-ClC6H4(CH2)2

R2 = CH2C(=O)OEt, c-C6H11, 4-ClC6H4, 4-NO2C6H4, Ph
R2 - R3 = (CH2)4, (CH2)5; R3 = Me, CH2Cl, 2-Py

13 examples
96–98%
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Krapcho Dealkoxycarbonylation Strategy of Ethyl Cyanoacetate for the 
Synthesis of 3-Hydroxy-3-cyanomethyl-2-oxindoles and 3,3-Dicyano-
methyl-2-oxindoles in a Reaction with Isatin

N
O

HO
CN

NC CO2Et

N
O

NC

CN

14 examples

9 examples

DABCON
O

O

Aldol-type 
monocyanomethylation

H2O

Metal-free reactions
Aqueous media

Wide substrate scope

Aldol-type
 dicyanomethylation

R1

R1

R1

R2

R2

R2R1 = H, Cl, Br, F, Me, OMe

R2 = H, Me

up to 72% yield

up to 70% yield

12 h
207
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de México, México
as
 

BF3·OEt2-Catalyzed Aldol Condensation of Steroid Sapogenins and 
2-Oxoacids: A Single Step Conversion of Steroid Spiroketals into 
Branched ,-Unsaturated Spirolactones

H3CCOO

O

O
R

H
H3CCOO

O

R

H

O

O

HHO

R1 OH

O O

R1

CH2Cl2

H

H
H

H
H

H

H
HR = H,H; O

R1 = H, CH3

4 examples
yields 37–63%

steroid sapogenin

spirolactone

R = H,H; O

NOE

R1 = H, CH3

BF3•OEt2
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A. Kumari
R. A. Fernandes*
Indian Institute of Technology 
Bombay, India
BX3-Mediated Intermolecular Formation of Functionalized 
3-Halo-1H-indenes via Cascade Halo-Nazarov-Type Cyclization

BX3
(X = F, Cl or Br)

CH2Cl2
rt, 1–8 h O

O
X

R2R

R1

45 examples (48–96%)

halo-Nazarov-type cyclization
Mild reaction conditions
Two C-C and 
one C-X bond formation

O

O

CHO

X

R2R

R1

R2 ≠ H

O
O

X

R

R1

R2extended to 
coumarin-8-carbaldehydes

O CHO
O

R
6 examples (79–95%)

BCl3 or BBr3

CH2Cl2
rt, 4–11 h

R1

R2
Paper

2245

https://doi.org/10.1055/s-0039-1690881
https://doi.org/10.1055/s-0040-1708018
https://doi.org/10.1055/s-0040-1707816


IX

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 2259–2266
DOI: 10.1055/s-0040-1707525

D. Dar’in
G. Kantin
O. Bakulina
M. Krasavin*
Saint Petersburg State Universi-
ty, Russian Federation
Syn  thesis

Syn  thesis

is
 s

t

Facile One-Pot Access to -Diazo--ketosulfones from Sulfonyl 
Chlorides and -Haloketones

R2Na2SO3

NaHCO3
H2O/MeCN

r.t.

R1SO2Na

O

Hal

R2

O

S

O

R1

O
SAFE

protocol
R2

O

S

O

R1

O

N2

r.t.
KI (5 mol%) 26 examples

39–84%

one-pot 
over 3 steps

Cl
S

O

R1

O

208
Paper

2259
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 
Synthesis 2020, 52, 2267–2276
DOI: 10.1055/s-0040-1707471

D. L. Obydennov*
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V. Y. Sosnovskikh
Ural Federal University, 
Russian Federation
as
 

Direct Synthesis of 5-Acyl-3-oxy-4-pyrones Based On Acid-Catalyzed 
Acylation of Enaminodiones with Acylbenzotriazoles via Soft 
Enolization

1) DIPEA, CH2Cl2, 
    MgBr2•OEt2, rt, 1 d

R1 = Ar, Het 
R2 = Bn, Ph, Me
R3 = Ar, Het, styryl

+

2) HCl, H2O, 0 °C

- 20 examples
- chromatography-free
- gram-scale synthesis
- mild conditions
- broad substrate scope

R1

O O

O

NMe2 O

OO

R1
O

R3

N

N N

O

R3

R2 R2
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O
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R1
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R3

O
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EtOH–H2O
20 °C

then KOH

EtOH–H2O
20 °C

then KOH

- atom-economic and divergent protocol
- mild conditions, high yields (60–96%)
- additional functional groups are formed
- 28 examples of heterocycles synthesized

N O
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OH

R2 R3

R3R2

or
Paper

2667

https://doi.org/10.1055/s-0040-1707393
https://doi.org/10.1055/s-0040-1707823
https://doi.org/10.1055/s-0040-1707176


VIII

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 2679–2688
DOI: 10.1055/s-0040-1707396

A. A. Fadeeva
S. L. Ioffe
A. A. Tabolin*
N. D. Zelinsky Institute of Organ-
ic Chemistry, Russian Federation
Syn  thesis

Syn  thesis

is
 s

t

Chlorination of Conjugated Nitroalkenes with PhICl2 and SO2Cl2 for the 
Synthesis of -Chloronitroalkenes
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Py or Et3N
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- 20 examples
- 55–96% yield
- simple reagents
  and procedure 
- broad scope
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1.5 equiv P(OEt)3

R1 = aryl, alkyl, heterocyclyl
R2 = Bn, Et
R3 = OMe, Me, Et, H, F, Cl, Br

A rare metal-free S–H bond insertion
Readily available starting materials
Obviating the use of hazardous, unstable diazo compounds
Broadened substrate scope
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R6 = H, Me
R7 = CN, H
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Mild conditions
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Electrochemical Synthesis of Sulfinic Esters via Aerobic Oxidative 
Esterification of Thiophenols with Alcohols

undivided cell, air (O2), r.t.
RSH + R'OH

R
S
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• catalyst-free                       • air as the sole oxygen source

• mild reaction conditions     • 31 examples, up to 98% yield
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4 examples
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Ar
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E-Arylalkenes

• neutral condition
• 30 examples

• good FG compatibility

R = alkyl, aryl
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• E/Z >10:1
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- solvent-dependent divergent approaches to N-fused polycyclic heteroaromatics
- formation of multiple bonds via domino sequence in a one-pot mode
- several examples, yields up to 95%

R R

R
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Key Reaction Steps
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Redox-Pair 
 Formation

Electron 
Transfer
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PhI

+

DMEDA 
(Additives)
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R
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R
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X

X X

one-pot procedure
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France
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N-Acyliminium Ion Chemistry: Improving the Access to Unsaturated 
-Lactams and Their N--Methoxylated Derivatives: Application to an 
Expeditive Synthesis of (±)-Crispine A

O OMe N

R

ON

R

O N O

R-NH2 = allylamine, aniline, benzylamine, (S)-1-phenylethan-1-amine, 
2-(3,4-dimethoxyphenyl)ethanamine, L-Lys(Z)-OMe, 
L-Phe-OMe, L-Val-OMe

MeOH
HCl (12 M; 2 equiv)

r.t., 4 h

69–91%
7 examples

MeO MeO

R
1) R-NH2, HCl (1 M),
    40 °C
2) Na2HPO4

       39–78%
    8 examples
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W. Tan*
F. Shi*
Jiangsu Normal University, 
P. R. of China
Xuzhou Medical University, 
P. R. of China
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Application of Benzofuran-Derived Azadienes as Two-Carbon Building 
Blocks in Annulations: Chemo- and Diastereoselective Construction of 
Spiro-Benzofuran Scaffolds

O

NTs

Ar

O

OH

t-Bu t-Bu

O

Ar

OH

O

t-Bu t-Bu

NTs

+

R

up to 97% yield, >95:5 dr

16 examples

(2+4) annulation

base

R
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Tetrasubstituted Furans by Nucleophile-Induced Cleavage of 
Carbonyl Ylide–DMAD Cycloadducts

COOEt

O

N2

N

R

O

O

cat. Rh2(OAc)4
DMAD

N

O

O

R
O

COOEt

COOMe
MeOOC

H
N

Nu

O

O

R

O

MeOOC
COOMe

COOEt

            R = H, Me, i-Pr

Nu-H = H2O, ROH, RS–/H+,
            NH3, 1° and 2° amines

Nu-H
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An Efficient Copper-Catalyzed C(sp2)–S Formation Starting from Aryl 
Iodides and Tetramethylthiuram Monosulfide (TMTM)

I

S NN

S S

DMSO, 120 °C
FG

16 examples
yield: 71–97%

S N

S
FG

CuCl (10 mol%) 
K2CO3 (1.0 equiv)

tetramethylthiuram 
monosulfide

wide substrate scope
cost-effective substrates

simple operation
good to excellent yields

+

potentially active as: 
antitumor agents
monoacylglycerol lipase inhibitors
antibacterial drugs
fusarium oxysporum agents

TMTM
232
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Synthesis of Allene-Containing Apocarotenoids by Cross-Coupling 
Strategy

Bu3Sn
B

O

O

R4

R3

I
B

O

O

R4

R3

I
B

O
O

N

O
O

Me

R4

R3

R3, R4 = H or Me

R1

R2

OH

O

bifunctional C5 dienes (key building blocks)

Pd-catalyzed 
cross-coupling

Paracentrone
  (R1 = OH, R2 = Me)

19-Hexanoyloxy-
paracentrone 3-acetate
  (R1 = AcO, 
   R2 = CH2OCOn-C5H11)
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P. R. of China
Decarboxylative-Mediated Regioselective 1,3-Dipolar Cycloaddition 
for Diversity-Oriented Synthesis of Structurally exo′-Selective 
Spiro[oxindole-pyrrolidine-dihydrocoumarin] Hybrids

30 examples

up to 90% yield and 15:1 dr

DABCO (1.5 equiv)

O O

CO2H

DCM, rt, 8 h
R4

O

R3

N
O

HN

R1

O

R2

R4

+

R3

N
O

HN

R1

R2

+
N

O

R1

NH2

R2

•HCl

R3

O

Regioselective, exo'-selective and diversity-oriented synthesis

The first example of cycloaddition of 3-amino-oxindole-based azomethine ylides and coumarins

Decarboxylative mediated 1,3-dipolar cycloaddition

Our goal: a hybrid of three pharmacores for drug discovery
Paper
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Catalyst-Free Synthesis of Diastereomerically Pure 3-Sulfonylazetidin-
2-ones via Microwave-Assisted Tandem Wolff Rearrangement–
Staudinger Cycloaddition

N
R4

O

R3

R2

SS

N2

R3 N
R4

R2

OOO

R1 R1

OO

toluene, MW
150 °C, 1 h

21 examples
22–81%

dr 1.6:1 to >20:1
233
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N. Weidmann
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Preparation of Diorganomagnesium Reagents by Halogen–Lithium 
Exchange of Functionalized Heteroaryl Halides and Subsequent in situ 
Trapping with MgCl2·LiCl in Continuous Flow

nBuLi
1.5 equiv

1.0 equiv
+

MgCl2·LiCl
0.5 equiv

E

adamantanone 
1.5 equiv

25 °C, 10 min

12 mL•min–1

Flow Batch

0.1 s 
–78 °C

95%N

Br N

Mg
2

F

F

F

F

N

F

F

HO
Paper
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H.-J. Zhou
W. Zhou
X.-L. Liu*
Y.-P. Tian
J.-X. Wang
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P. R. of China
Catalytic Asymmetric Domino Michael/Annulation Reaction of Bifunc-
tional Chromone Synthons with ,-Unsaturated -Keto Esters: Rapid 
Access to Polysubstituted Spirocyclic Hexahydroxanthones

potential biologically active molecules

the first example of enone as C2 synthon in chemistry of chromones

N
H

N
H

S

N

CF3

CF3

N
OR1

R2

C1

O

O

C1 (20 mol%), Et2O, rt, 5 d

Ar

O

O

OEt

Ar

O

O OEt

O

O

N
O

BocBoc

R1

R2

δ–

δ+

up to  76% yield, >99% ee and >20:1 dr
23 examples

C4 synthons
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B. Wang
Q. Zhang
Z. Guo
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Xinjiang University, 
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Iodine- and TBHP-Promoted Acylation of Benzothiazoles under 
Metal-Free Conditions

Ar

O

S

N
R1

S

N

Ar

O
R1

DMSO
60 °C

metal-free
broad scope
lower temperature

I2, TBHP

20 examples
78–94% yields

+

234
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H. He
K. Yan
J. Li
R. Lai
Y. Luo
M. Guan*
Y. Wu*
Sichuan University, P. R. of China
as
 

Metal-Free Insertion of Sulfoxonium Ylides into Arylamines in Water

R1

O
S

R2

O

H N
R4

R3
H+

R1

O

R2

N
R4

R3

H2O

• Metal-free       • Water as solvent    
• Up to 87% yield
• 25 examples
• Suitable for late-stage modification
Paper
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J. F. Campos
A. Pacheco-Benichou
C. Fruit
T. Besson
S. Berteina-Raboin*
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7311, France
Synthesis of Benzo-Fused 11H-Pyrido[2,1-b]quinazolin-11-ones by a 
Buchwald–Hartwig Coupling/Pyridine Dearomatization Sequence in 
Eucalyptol

O

O NH2

O

O

N NH

NH2

O

O

NH2

O

O
N

S

NH2

O

O

S

N

Br

N Cl

Br

N

Br

N O

Br

N

Br

N

N

N

O

RN
R

NH2

O

O

Br

Het Het

N

N

O

R
N

N

O

R

N

O

R
N

N

O

R

N
S

S

N

N NH

O

O

N

Starting anthranilic acid derivatives 2-Bromopyridines Pyridoquinazolinone derivatives

+

Pd(OAc)2 (3 mol%) 
Xantphos (4 mol%) 
Cs2CO3 (2.5 equiv.)

eucalyptol 
120 °C, 18–24 h
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Functional Group Interconversion of Alkylidenemalononitriles to 
Primary Alcohols by a Cooperative Redox Operation

R1 R2

OHCNNC

R2R1

NaBH4 and O2 (1 atm)
alternating redox operations

ONC

R2R1
via
235
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Reductive Condensation of a Nitro Group with Carboxylic Acids 
Promoted by Phosphorus(III) Compounds: A Short Route to 
5H-Dibenzo[b,e][1,4]diazepin-11(10H)-ones

N

N R

Z Y

C

140–180 °C, 48 h
N

N
O

Z
R

H

Y

27–83% yield

X1

X1

X = Cl, OMe, CF3, CN, Ph, Me

X2

X2

R =   H, AlkylZ = CH, N

Three Metal-Free Steps in One Operation in One Pot

O2 O2H

Y = CH=CH, N=CH, S

PBu3
Paper
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R. Loska*
M. Mąkosza*
Polish Academy of Sciences, 
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Synthesis
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Introduction of Carbon Substituents into Nitroarenes via 
Nucleophilic Substitution of Hydrogen: New Developments

R1

NO2

X

R2

R1

N
OO

R2

R3

R3

X

H

R1

R2

R3

H

NO2

R1

R2

R3

X

NO2

1) – HX
2) H

[O]

VNS

ONSH

H

H

(+ para isomer)

σH adduct
237
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Universidad Nacional Autónoma 
de México, México
Visible-Light-Mediated Photoredox Reactions in the Total Synthesis of 
Natural Products

N

O

N

O

H

H

H
H

N
H

N

H
Cbz

N

NHMe

O

HO

O O

N
H

N
O

CO2Me

Photoredox 
catalysis

e-

hν

SETH

H

O

H

HO
O

OH

H

N N

OH

H

CO2Et

e-

e-

e-

OHO

Me

OH

OH

Me

O

O

O

O

OH

OH

OH

Et

OH

Et

OH
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Silylboranes as Powerful Tools in Organic Synthesis: Stereo- and 
Regioselective Reactions with 1,n-Enynes

S
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Asymmetric Synthesis of 3,3′-Piperidinoyl Spirooxindoles and 
Discovery of Stereospecific Cycloadducts as Novel Hedgehog Pathway 
Modulators

N
O

Ar2

N

Ar1

R

TBSO

N
O

NH

Ar1

R
O

Ar2

R1

R1

10 mol% Mg(NTf2)2

DCM, 0 °C to rt, 6 h

11 mol% of 3a

N
O

N
O

O
N H O

NH
iPr

iPr

iPr
iPr

from E-isomer

yield up to 94%
ee up to 99%

33 examples

from Z-isomer

N
O

NH

Ar1

R
O

Ar2

R1

potent modulators of 
Hedgehog pathway
Feature
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Remote Deprotometalation-Iodolysis of N,N-Diisopropyl-2-trimethyl-
silylferrocenecarboxamide: A New Route Toward 1,1′-Disubstituted 
Ferrocenes

Fe
CONiPr2

TMS 1) sBuLi
2) I2

Fe
CONiPr2

I3) tBuOK

80%

Fe
R

I

15 derivatives10 g in a single batch

Remote functionalization towards 1,1'-disubstituted ferrocenes
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Transition Metal and Inner Transition Metal Catalyzed Amide 
Derivatives Formation through Isocyanide Chemistry

S
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OxymaPure Coupling Reagents: Beyond Solid-Phase Peptide 
Synthesis

Oxyma-Based
Coupling Reagents

Amides

Esters

Hydroxamic 
acids

Ureas

Fmoc-
protection

Alcohols

Nitriles

Peptides
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Step-Economical C–H Activation Reactions Directed by In Situ 
Amidation

LG

O

H

H2N

LG'

in situ

N
H

O

H H

H
N
H

O

H

N
H

O

H

C–H activationamidation

enhanced step economy and higher product diversity
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Synthetic Approaches to Acyl Hydrazides and Their Use as Synthons in 
Organic Synthesis

N

O
H
N

O O

O

O

H

O

N
N

O

O

O

X:

- Ar
- SR1

- OR2

- NR3R4

- NHOH
- NHCOOR5

Easy Synthesis

Acyl Hydrazides

Ease in Scale-up

Useful Synthons

O

O

X

S
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B. Notash
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Highly Selective Synthesis of -Hydroxy, -Oxy, and -Oxo Amides by 
a Post-Passerini Condensation Transformation

R'

OH
H
N

O

R

AcOH

R
N

C

R
'C

H
O

Passerini
adduct

N
O

O
NHR

OAr

N N

O

O

R

R"

R"

11 examples
yield: 78–88%

14 examples
yield: 68–87%

11 examples
yield: 73–90%

K2CO3
MeOH

K2CO3
MeOH

1. K2CO3, MeOH
2. I2, K2CO3, DMF

N

R"
OAc

NHR

O
OAr

N

R"
OAc

NHR

O

Ph

R'

OAc
H
N

O

R
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Tris(o-phenylenedioxy)cyclotriphosphazene as a Promoter for the 
Formation of Amide Bonds Between Aromatic Acids and Amines
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Nucleophilic Cyclization/Electrophilic Substitution of 
(2,2-Dialkoxyethyl)ureas: Highly Regioselective Access to Novel 
4-(Het)arylimidazolidinones and Benzo[d][1,3]diazepinones

N
OEt

OEt

O

HN
R

R

N

N
O Het

n

Het H R

R

H+

PhMe or CHCl3 
reflux, 24–64 h

12 examples
 up to 91% yield
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Zinc(II)-Catalyzed Synthesis of Secondary Amides from Ketones via 
Beckmann Rearrangement Using Hydroxylamine-O-sulfonic Acid in 
Aqueous Media

R1

O

R2
H2O, r.t. to 80 °C

ZnCl2 (10 mol%)

R2

O

N
H

R1
O

S

O
O

HO
NH2

R1, R2 = aromatic or aliphatic 19 examples
up to 96% yield

Water as solvent

Good to excellent yields

Water-soluble byproduct, 
hence chromatography-free

Inexpensive catalyst Open to air

Single-step, operationally simple process

+
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Syntheses of Enantiopure 1,2-Ethylenediamines with Tethered 
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A Practical Approach for the Transamidation of N,N-Dimethyl Amides 
with Primary Amines Promoted by Sodium tert-Butoxide under 
Solvent-Free Conditions

N R2

O

R1

H
N R2

O

NaOtBu, rt

Gram-scale reactions with an easy work-up procedure

45–90% yield
23 examples

R1 = aliphatic, (hetero)aryl; R2 = H or alkyl

Compatible with long-chain alkyl groups and heteroatom-containing amines

Transition-metal-free and solvent-free

+

Uses 1.5 equiv of NaOtBu and 3.0 equiv of the N,N-disubstituted amide

R1 NH2
neat
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Synthetic Advances in the C–H Activation of Rigid Scaffold Molecules

H

H H

FG

FG

FG SET
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Nu–
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Asymmetric Synthesis of C1-Chiral THIQs with Imines in Isoquinoline 
Rings

N FG
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Synthesis of Fused Oxepane HIV Integrase Inhibitor MK-1376

O
N

N

O

OH

CN

COOMe

COOMe

OH HO
HN

N

O

OH

OOAc

Me

1. π-allyl cyclization
2. hydrogenation

O
N

N

O

O

Et

substrate 
control

MeNH2

benzylic 
bromination
elimination

enantioselective 
catalyst control

stereoselective 
addition

MK-1376
11% overall

O
N

N

O

OH

Et

NMeO

O NMe2

O

NH

F

"quinone methide"

O

OMe

O

OMe

O

OMe

X
X = H, X = Br

100-fold greater productivity & 50-fold less waste over original route
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Intensification of Free-Radical Racemization for a Non-activated 
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Practical Early Development Synthesis of Nav1.7 Inhibitor GDC-0310

CO2Me

F

O

HN N

O

F

GDC-0310

Cl

Cl

F

F

Cl Me

Cl

Cl
OMs

Me

OH

BocN

O

N
H

S
Me

O O

37% overall yield
>99% ee

No chromatography

6 steps 4 steps

SNAr
Suzuki–Miyaura cross-coupling

Alkoxycarbonylation

Highly selective SN2

B(OH)2
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Copper-Catalyzed Asymmetric Hydroamination of Styrenes with 
pivZPhos as Ligand

Ar
+ N

R2

OBz

R1

Ar

N
R2R1

Cu(OAc)2 (10 mol%)
pivZPhos (10 mol%)

Ph2MeSi-H 
LiOtBu, THF

R
R

P

Piv
N

P

N
Piv

tBu
tBu

pivZPhos

14 examples
up to 89% yield
up to 94% ee
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NF-Β Inducing Kinase via Catalytic C–H Activation

N
Me

O

N
Me

OCl

[Pd]-L*

C–H activation N

N

O

OH

N
Me

O

NH2

N NIK inhibitor

• LLS reduced from 13 to 7 steps• catalysis on decagram scale
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N-Methylated 1,8-Diaminonaphthalenes as Bifunctional Nucleophiles 
in Reactions with ,-Dihalogenoalkanes: A Facile Route to Heterocy-
clic and Double Proton Sponges

MeN NMe

MeN NMe
Me2N N

Me2N NMe2

Me2N N

Me2N NHMe

NMe2N

Me2N N

Me

N

Me

NMe2Me2N N N NMe2
(CH2)n

Me Me

DMAN

NMe2N

O

or

available from DMAN

n = 3–5

X-linker-X (X = Cl, Br) as bielectrophiles
refluxing MeCN for most reactions

14 examples, up to 66% yield
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An Efficient Hydration and Tandem Transfer Hydrogenation of Alkynes 
for the Synthesis of Alcohol in Water

Tang's catalyst 
(TC)

N
N

NH

Ir
*Cp Cl

OMe

+

Cl–

(1) HCOOH,              80 °CR

R

OH

(2) Tang's catalyst, NEt3, r.t.

One-pot

Wide substrate scope

Scale-up to grams

37 examples, up to 96% yield

Mild and simple reaction conditions

S/C = 25000, TOF up to 25000

Water as solvent is green and eco-friendly

H2O
Paper
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Formation of Ketones with Allyl Halides in the Presence of Diethyl 
Phosphite

this work

previous workXR1

R3

O

R4

R4

R3

R1

R2

R2X = I, Cl, Br

+ Nd/THF α-adducts

OHα

R4

R3

R1

R2

highly α-regioselective

(EtO)2P(O)H

14 examples
52–91% yields
Paper

3446

https://doi.org/10.1055/s-0040-1707219
https://doi.org/10.1055/s-0040-1707233
https://doi.org/10.1055/s-0040-1707079


X

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 3452–3460
DOI: 10.1055/s-0040-1707341

U. A. Liza
K.-i. Sugiura*
Tokyo Metropolitan University, 
Japan
Synthesis

Synthesis

is
 s

t

Functionalization of Bipyrenol: Potential Precursors for Advanced 
Chiral Molecules

O O
(CH2)6 (CH2)6

HS SH

O O
(CH2)6 Me

HS

O O

(CH2)6 Me

N

N

OO

OO

C8H17

O O
(CH2)6 Me

NH2

Bipyrenol
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Efficient Synthesis of O-tert-Propargylic Oximes via Nicholas Reaction

OH

R1

R3

R2

O

R1

R3

R2

N

Ar

tert-propargylic alcohols

via Nicholas
reaction

π-Lewis acid
heterocycles

O-tert-propargylic oximes
11 examples

up to 85% yield for 3 stepsR1 = alkyl, aryl, TMS
R2, R3 = alkyl, aryl
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Nickel-Catalyzed Multicomponent Coupling Reaction of Alkyl Halides, 
Isocyanides and H2O: An Expedient Way to Access Alkyl Amides

Alkyl X + tBuNC +
Alkyl NHtBu

O
NiH2O

(X = I, Br, Cl)

Bench-stable nickel catalyst

Broad substrate scope of alkyl halides

Mild reaction conditions

Pontential synthetic value

√

√

√

√

20 examples, yields up to 96%
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Synthesis of L-Kynurenine and Homo-L-Kynurenine via an Aza-Fries 
Rearrangement

anilides
n = 1, aspartic acid  
n = 2, glutamic acid

NHPO

H
N

O

OMe

P = Boc, Cbz

NH2

NHPO

O

OMe

o-rearranged products
n = 1, protected kynurenine
n = 2, protected homokynurenine

NH

NHPO

O

OMe

H2N

NHPO

O

OMe

n

p-rearranged products

hν

MeCN

n

n

n
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Scalable Synthesis of 3-Ethyl-4-methyl-1,5-dihydro-2H-pyrrol-2-one: 
An Important Building Block of the Antidiabetic Drug Glimepiride

glimepiride
(antidiabetic drug)

HO

O
H

O

in-water butenolide synthesis

N
H

Ooverall yield = 25%

4 steps

triflic acid mediated N-benzyl 
deprotection of lactam

scalable synthesis

NH
S

O

H
NN

O

O

HN O

O
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Synthesis of Chiral N-Nitro-oxazolidin-2-ones and O-(-Nitraminoalkyl) 
Carbamates in Liquefied 1,1,1,2-Tetrafluoroethane Medium

liquefied TFE
OHN

O

R1 R2

ON

O

R1 R2

H
N

O

R1

O

N

R2

R3

R4

O2N

O2N
i. N2O5 ii. NHR3R4

i, ii

Yields up to 99%
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R = Bn, i-Bu,
       Me

NBn2

OH

NO2

O

O

O

O

 2) Michael addition

1) Henry reaction (MeNO2)

2) Elimination
3) Michael addition

reduction/
lactamization

Reduction/
Lactamization

NBn2 N

O
H

OH
H

- Highly diastereoselective synthesis
- Versatile methodology
- Mild reaction conditions
- Low-cost substrates and reagents
- Reproducible reactions

NBn2

NO2

MeO OMe

O O

reduction/
lactamization

Henry reaction 1) Henry reaction (MeNO2)

anti/syn 99:1

anti/syn 99:1R/S 4:1 at C5

5 R

O

O
O2N

NBn2

OH

NO2

O

O

R
R

NBn2

H

O

NBn2

N

O

O
O

H
SR

S

S

R

S

23

Divergent and Diastereoselective Synthesis of -Monosubstituted 
and trans-,-Disubstituted -Lactams from (S)-N,N-Dibenzyl--
amino Aldehydes via Henry and Michael Reactions

F. P. Meirelis, B. G. N. Vieira, V. L. P. Pereira
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Z
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Direct
 arylation

Intramolecular 
cyclization

Tandem 
cyclization

NH2/NO2
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Antitumor agents

Amyloid imaging agents

GW 610

H

N

SHO

NH
CH3

18F

 Applications

Direct C–H 
functionalization

+

+ + +

S

254
hort Review

3530
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 
Synthesis 2020, 52, 3549–3563
DOI: 10.1055/s-0040-1707239

W. Gao
S. Ding*
Beijing University of Chemical 
Technology, P. R. of China
Peking University, P. R. of China
as
 

Progress on Iridium-Catalyzed Hydrosilylation of Alkenes and Alkynes S
hort Review

3549
T
hi

s 
do

cu
m

en
t w
Synthesis 2020, 52, 3564–3576
DOI: 10.1055/s-0040-1707254

I. P. Filippov
G. D. Titov
N. V. Rostovskii*
Institute of Chemistry, Russian 
Federation
Rcent Advances in Denitrogenative Reactions of Pyridotriazoles

N N
N

R1

N

R1

N2
R2 R2

pyridotriazole

– N2

diazo compound

[M]
H+

LA
hn

heterocycles

functionalized 
a-picolines

bioactive
molecules

S
hort Review

3564

https://doi.org/10.1055/s-0040-1707254
https://doi.org/10.1055/s-0040-1707239
https://doi.org/10.1055/s-0040-1707208


VII

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2020, 52, 3577–3582
DOI: 10.1055/s-0040-1707235

M. Khandelwal
S. K. Ray
R. K. Khangarot*
Mohanlal Sukhadia University, 
India
Synthesis

Synthesis

is
 s

t

Syntheses and Applications of Singh’s Catalyst

NH

O

N
H Ph Ph

OH

Singh's Catalyst

OH

X

OOHOH

R2

O OH

O

O O

O

CHO

OH

HO
O

O
OEt F

N N O

R1

R2

OH

O

H

Ar

F3C OOH

R2

OH O

Cl

S

255
hort Review

3577
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 
Synthesis 2020, 52, 3583–3594
DOI: 10.1055/s-0040-1707345

J. A. Buonomo
M. S. Cole
C. G. Eiden
C. C. Aldrich*
University of Minnesota, USA
as
 

1,3-Diphenyldisiloxane Enables Additive-Free Redox Recycling 
Reactions and Catalysis with Triphenylphosphine
Feature

3583
T
hi

s 
do

cu
m

en
t w
Synthesis 2020, 52, 3595–3603
DOI: 10.1055/s-0040-1707260

S. Bhilare
S. Kori
H. Shet
G. Balaram
K. Mahendar
Y. S. Sanghvi
A. R. Kapdi*
Institute of Chemical Technolo-
gy, India
Scale-Up of a Heck Alkenylation Reaction: Application to the 
Synthesis of an Amino-Modifier Nucleoside ‘Ruth Linker’

Pd(OAc)2 (2.0 mol%)
PTABS (4.0 mol%)

N

HN

O

O

I

This work:
⇒ Avoid additive and chromatography
⇒ Scalable up to 100 g with 97% purity (HPLC)
⇒ No deprotection of DMT
⇒ Ideal protocol for Late stage modification

dR
O

OH

DMTrO

dR =

N

HN

O

O

N
H

H
N CF3

O

O
Ruth linker precursor,
commercial nucleotide

 building block
dR

80 °C, 3 h, 75% yield

N
N

N

P

SO3

PTABS

N
N

N

P

PTA

O
S

O

O+
acetone, 60 °C, 24 h

76% yield

Avoids additives and chromatography
Scalable up to 10 g
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Catalyst-Free Synthesis of Chromane-Type N,O-Acetals via 
Intramolecular Addition of Phenols to Enamines
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COX

COCF3 or CHO
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 R2NH (2 equiv)

NR2

R2N COX

R2 R2

R1

Michael/1,2-AdN /E2 O NR2

48 examples
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6-exo-trig
sequence

intramolecular
addition of
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one-pot operation
mild conditions
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good reagent availability
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MCR N
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EWG

NC EWG
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EWG = CN, CO2Et
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α
α

γ
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Synthesis of Pyrrolo[1,2-a]indoles via (3+2)-Annulations of 
(Aza)-para-Quinone Methides with Indoles

HX
R1

OH

R

(±)-CSA N
H

R3

X = O, NPG

(3+2)-annulation
N

R3

R1

R

X
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R = Bn, i-Bu,
       Me

NBn2

OH

NO2

O

O

O

O

 2) Michael addition

1) Henry reaction (MeNO2)

2) Elimination
3) Michael addition

reduction/
lactamization

Reduction/
Lactamization

NBn2 N

O
H

OH
H

- Highly diastereoselective synthesis
- Versatile methodology
- Mild reaction conditions
- Low-cost substrates and reagents
- Reproducible reactions

NBn2

NO2

MeO OMe

O O

reduction/
lactamization

Henry reaction 1) Henry reaction (MeNO2)

anti/syn 99:1

anti/syn 99:1R/S 4:1 at C5

5 R

O

O
O2N

NBn2

OH

NO2

O

O

R
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NBn2

H

O
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DIPEA
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F F
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O
amino acid HCl salt

(2 equiv) CF3CH2OH
(TFE)

OMe

fluorinated peptides
21 examples
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• Properties of TFE:
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I O
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OH
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Ph Ph
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NaBH4
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83.5 g

cat. Na2WO4·2H2O

NH2 +

O

Ac2O/Et3N

toluene, THF

toluene

214 g 200 g
triphosgene/DMF

chlorobenzene NCl

264 g, Yield: 79%

NO INTERMEDIATE ISOLATION

AcOH

EtOH Anelli oxidation

59.0 g, Yield: 65%
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Syntheses of Analogues of Propofol: A Review
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R'''

propofol: the most widely used 
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+
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XHn
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Friedel–Crafts Ring-Opening Acylation
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Enzyme inhibitor
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Energy transformer
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Recent Developments on Denitrogenative Functionalization of 
Benzotriazoles
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N

N
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.

.
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Denitrogenative Products:

Ir photocatalysis

Cu catalysis

Si/Sn catalysis

Azide catalysis

PhI(OAc)2 catalysis

Formation of C–C Bonds 
Arylation/Alkenylation/
Alkylation/Carbonylation
Formation of C–B, C–P, 
C–N, C–O, and C–S Bonds 
Cyclization Reactions

AlCl3 catalysis

CAN catalysis

Pd catalysis

2009–2020
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CO2Me

ClCl

CO2Me

Cl Cl

Ph

OH

Ph

methyl angelate

50% aq NaOH (10 equiv)
BTEAC (5 mol%)

CHCl3, 30–35 °C, 1 h

SnCl4 (1.0 equiv)

CH2Cl2 
–78 °C, 0.5 h

nBuLi (2.5 equiv)
PhBr (3.0 equiv)

 2-MeTHF
–78 °C to 20–25 °C, 1 h

78% 
>98% purity (q 1H NMR)

(simple distillation)

81%
>98% purity (q 1H NMR)

(recrystallization)

(recrystallization)

Cl

Ph

benzylic
reactions

cross-coupling
partners
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>98% purity (q 1H NMR)
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