
Reviews and Full Papers in Chemical Synthesis

July 1, 2021 • Vol. 53, 2167–2318

CO2H

N

NH

NH2

N

NMsO

N

NH

NH2

CO2Me
X

n

N

N
MsO

2–5 steps

imidazole

histidine

+
or or

up to 20% 
overall yield

13

Synthesis of Imidazole and Histidine-Derived Cross-Linkers as 
Analogues of GOLD and Desmosine

N. Schädel, E. Icik, M. Martini, L. Altevogt, I. Ramming, A. Greulich, 
A. Baro, U. Bilitewski, S. Laschat

2021, 53 (13 ), 2167–2318
T

hi
s 

do
cu

m
en

t w
as

 d
ow

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.



Imprimatur:

Date, Signature

tc1321ss.fm 6/10/21

Reviews and Full Papers 
in Chemical Synthesis

2021
Vol. 53, No. 13

July ISynthesis 
Cover Design: © Thieme

Cover Image: N. Schädel et al.

Synthesis

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 2021, 53, 2167–2182
DOI: 10.1055/a-1389-1438

J. Liu
M. Chen*
Auburn University, USA
Synthesis

as
 

1,3-Bifunctional Nucleophilic Allylation Reagents: Preparative 
Methods and Synthetic Applications

M2

M1

O

R1

R2

O

R

OH

R2R1

OH

N

R2

R1

R3

R2R1 n

S

© 2021. Thieme. All rights reserved.
hort Review

2167
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2183–2191
DOI: 10.1055/a-1385-9398

J. Inoa
G. Dominici
R. Eldabagh
J. J. Foley IV *
Y. Xing*
William Paterson University, USA
Synthetic Applications and Computational Perspectives on Eosin Y 
Induced Direct HAT Process

OHO

Br

Br

CO2H

Br

Br

O

OHO

Br

Br

CO2H

Br

Br

eosin Y*

O

Synthetic Study

C–H Functionalization Equilibrium Geometries

Atom Coordinates

Vibrational Energies

Eosin Y: A Direct HAT Catalyst

DFT Calculations

Photocatalysis

Computational Research

Energy Sustainability

eosin Y

H

– H

S
hort Review

2183

Imprimatur
https://doi.org/10.1055/a-1385-9398
https://doi.org/10.1055/a-1389-1438


VI

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2192–2200
DOI: 10.1055/s-0040-1706026

S. Shaaban
H. Li
C. Merten
A. P. Antonchick*
H. Waldmann*
Max Planck Institute of Molecular 
Physiology, Germany
Technical University Dortmund, 
Germany
Nottingham Trent University, UK
Synthesis

Synthesis

is
 s

t

Rhodium(III)-Catalyzed Enantioselective Benzamidation of Cyclo-
propenes

N
H

O

OBoc

R

R''R' RhJasCpx

14 examples
up to 90% ee
up to >20:1 dr

NH

O

R'
R''H

H
R+
© 2021. Thieme. All rights reserved.
Feature

2192
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 2021, 53, 2201–2211
DOI: 10.1055/a-1385-9052

J. L. Avila-Melo
A. Benavides*
A. Fuentes-Gutiérrez
J. Tamariz
H. A. Jiménez-Vázquez*
Escuela Nacional de Ciencias Bi-
ológicas, Instituto Politécnico 
Nacional, México
as
 

Total Synthesis of the Natural Carbazoles O-Demethylmurrayanine and 
Murrastanine A, and of a C4,C4′ Symmetric Murrastanine A Dimer 
from N-Phenyl-4,5-dimethylene-1,3-oxazolidin-2-one

N
H

OH

OMe

N
H

OH

OMe
H

H

4
4'

N
H OMe

OH

N
H OH

CHO

murrastanine A

O-demethylmurrayanine

N
H

CHO

OH

N

O
O

CHO

+

Paper

2201
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2212–2218
DOI: 10.1055/a-1331-7346

M.-H. Hsu*
M. Kapoor
T. K. Pradhan
M.-H. Tse
H.-Y. Chen
M.-J. Yan
Y.-T. Cheng
Y.-C. Lin
C.-Y. Hsieh
K.-Y. Liu
C.-C. Han
National Changhua University of 
Education, Taiwan
Mild and Efficient Copper-Catalyzed Synthesis of Trisubstituted 
Pyrroles

R CHO CO2R2

H2N CO2R1

N
H

CO2R1
R

R2O2C

Δ

30–60 min
18 examples

75–92% yields
CuI
Paper

2212

https://doi.org/10.1055/a-1331-7346
https://doi.org/10.1055/a-1385-9052
https://doi.org/10.1055/s-0040-1706026


VII

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2219–2228
DOI: 10.1055/a-1372-1619

M. Khalili Foumeshi
A. Ziyaei Halimehjani*
A. Alaei
B. Klepetářová
P. Beier*
Kharazmi University, Iran
Institute of Organic Chemistry 
and Biochemistry of the Czech 
Academy of Sciences, 
Czech Republic
Albert-Ludwigs-Universität 
Freiburg, Germany
Synthesis

Synthesis

is
 s

t

Tandem Alkylation/Michael Addition Reaction of Dithiocarbamic Acids 
with Alkyl -Bromocrotonates: Access to Functionalized 
1,3-Thiazolidine-2-thiones

OR'

O

Br

R
N S

S

R'OOC

RNH2, CS2

NNS

S

diamine product:
n = 2, 4, 6, 8

R'OOC

S

S

COOR'

RNH2 = primary amine
             amino acid
             diamine

Me
N S

S

HOOC

S
N

S
HOOC

COOH

Me
N S

S

N
H

O

4 examples
61–97% yield

25 examples
60–97% yield

Ph

NH2Me+

SO3
–HOOC

n

© 2021. Thieme. All rights reserved.
Paper

2219
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 2021, 53, 2229–2239
DOI: 10.1055/s-0037-1610765

W. Zhang
X. Liu
Z. Tian
H. Li*
Huaibei Normal University, 
P. R. of China
as
 

Rh(III)-Catalyzed Olefination and Alkylation of Arenes with 
Maleimides: A Tunable Strategy for C(sp2)–H Functionalization

N
N

Ar
H

16 examples  
 60–86% yield

Rhodium catalysis

Excellent group tolerance Tunable olefination and alkylation

Room-temperature C–H activation

[Cp*RhCl2]2 (3 mol%)

DCE or MeOH, rt, 16 h
N

O

O

R
AgSbF6 (10 mol%)

N
N

Ar

N
O

OH

R

N
N

Ar

N
O

O

R
11 examples  
46–81% yield

DG DG DG

DG = nitroso, azoxy
Paper

2229
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2240–2252
DOI: 10.1055/a-1384-1967

S. Pramanik
S. Ray
S. Maity
P. Ghosh
C. Mukhopadhyay*
University of Calcutta, India
Diastereoselective trans Cyclopropanation of 3-Alkylidene Oxindoles 
with In Situ Generated -Diazo Carbonyls or ,-Unsaturated Diazo 
Compounds

N
R

O

O

R2

R1

O
OH

OH
R3

TsNHNH2

N
R

O
O

O
R1

R3

R2

+
Cs2CO3

CHO
R4

TsNHNH2

+

N
O

R

R2

OR1

R4

MeCN

Cs2CO3

MeCN

reflux

22 examples
70–88% yield

8 examples
82–90% yield

O
N2

R3

R4 N2
Paper

2240

https://doi.org/10.1055/a-1384-1967
https://doi.org/10.1055/s-0037-1610765
https://doi.org/10.1055/a-1372-1619


VIII

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2253–2259
DOI: 10.1055/a-1348-4311

D. D. Borisov
G. R. Chermashentsev
R. A. Novikov*
Y. V. Tomilov*
N. D. Zelinsky Institute of Organ-
ic Chemistry, Russian Federation
Synthesis

Synthesis

is
 s

t

Synthesis of Substituted -Styrylmalonates by Sequential Isomeriza-
tion of 2-Arylcyclopropane-1,1-dicarboxylates and (2-Arylethylidene)-
malonates

CO2Me

CO2MeAr

1) GaCl3 (1.4 equiv)     
    CH2Cl2, 0–40 °C

R

2) Pyridine (10 equiv)   
    CH2Cl2, 25 °C 12 examples

22–72%
R = H; Y = H, 4-Me, 4-F, 3-Br, 2-Cl, 4-NO2, 3-NO2,  
       4-CF3, 3,5-(CF3)2, 2-Cl-6-F, 1-naphthyl 
R = Ph; Y = H

CO2Me

CO2Me

R
Y

© 2021. Thieme. All rights reserved.
Paper

2253
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 2021, 53, 2260–2268
DOI: 10.1055/s-0040-1706144

N. Schädel
E. Icik
M. Martini
L. Altevogt
I. Ramming
A. Greulich
A. Baro
U. Bilitewski*
S. Laschat*
Universität Stuttgart, Germany
Helmholtz Zentrum für 
Infektionsforschung, Germany
as
 

Synthesis of Imidazole and Histidine-Derived Cross-Linkers as 
Analogues of GOLD and Desmosine

CO2H

N

NH

NH2

N

NMsO

N

NH

NH2

CO2Me
X

n

N

N
MsO

2–5 steps

imidazole

histidine

+
or or

up to 20% 
overall yield
Paper

2260
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2269–2276
DOI: 10.1055/a-1385-6119

M. Yadav
R. S. Jat
B. Sarma
M. Bhanuchandra*
Central University of Rajasthan, 
India
2-Pyridyl Sulfoxide Directed Pd(II)-Catalyzed C–H Olefination of 
Arenes with Molecular Oxygen as the Sole Oxidant

S
O

N

Pd(OAc)2

R

DMF, 80 °C, 13 h

O2

S
O

N

R
economical & clean oxidant

20 examples
yield up to 87%
Paper

2269

https://doi.org/10.1055/a-1385-6119
https://doi.org/10.1055/s-0040-1706144
https://doi.org/10.1055/a-1348-4311


IX

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2277–2285
DOI: 10.1055/a-1331-7285

J.-J. Ji
Z.-Q. Zhu*
Z.-B. Xie
J. Tang
E. Yuan
Z.-G. Le*
East China University of Technol-
ogy, P. R. of China
Synthesis

Synthesis

is
 s

t

Highly Efficient Copper-Catalyzed Dehydrogenative Cross-Coupling of 
Azoles with -Amino Carbonyl Compounds

28 examples
up to 99% yield

H

H
N

+

Y

Z
N

X

PhCl, 110 °C
R2

O CuCl (5 mol%)

R1

DTBP (2 equiv)

R3

H
N

N

X

YZ

O

R2

R3

R1
good functional-group tolerance

broad substrate scope

high yields

simple operation
© 2021. Thieme. All rights reserved.
Paper

2277
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 2021, 53, 2286–2292
DOI: 10.1055/a-1375-3538

J. Peng
L. Hu
M.-W. Chen
Z. Deng
Y. Peng*
Jiangxi Normal University, 
P. R. of China
as
 

Synthesis of Difluoromethyl-Substituted Quinazolines through 
Selective Difluoromethylation

N

NH

O

+ BrCF2CO2Et
K2CO3, MeCN

80 °C, 20 h N

N

OCF2H

R

Ar
R

Ar

21 examples
up to 83% yield

Selective difluoromethylation
Paper

2286
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2293–2303
DOI: 10.1055/a-1395-4788

Z. Li
M. Fang
J. Wu*
Y. Liu
Y. Liu
F. Wu*
Shanghai Institute of Technolo-
gy, P. R. of China
Efficient Monofluoroalkylation of Thiophenols or Phenols with 
-Bromo--Fluoroketones under Mild Conditions

O

F

Br

O

F

S
R2

SH

R1

R1

THF, K2CO3, r.t.

O

F

O

OH

R1

MeCN, K3PO4, r.t.

yield 80–93%

yield 78–92%

R2

ArR3

Ar R3

(R2 = aryl, heterocyclic, alkyl)
Paper

2293

https://doi.org/10.1055/a-1395-4788
https://doi.org/10.1055/a-1375-3538
https://doi.org/10.1055/a-1331-7285


X

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2304–2318
DOI: 10.1055/a-1387-9479

V. Saravanan
A. K. Mohanakrishnan*
University of Madras, India
Synthesis

Synthesis

is
 s

t

Synthesis of Annulated Carbazoles via FeCl3/SnCl4-Mediated 
Domino Reaction of Vinyl Ketone Tethered Bromomethylindoles with 
Arenes and Heteroarenes

35 examples
42–84%

(Het)ArH
Lewis acid

rt or reflux
N Br

COCH3

N

(Het)Ar

SO2Ph SO2Ph
© 2021. Thieme. All rights reserved.
Paper

2304
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/a-1387-9479

