
Reviews and Full Papers in Chemical Synthesis

April 16, 2024 • Vol. 56, 1207–1334

8

Progress on the Enantioselective Synthesis of Axially Chiral 
Cycloalkylidenes

Z.-L. Wang, Y.-H. Xu

2024, 56 (8 ), 1207–1334
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
tc0824ss.fm 3/21/24

Reviews and Full Papers 
in Chemical Synthesis

2024
Vol. 56, No. 8

April IISynthesis 
Cover Design: © Thieme

Cover Image: Z.-L. Wang, Y.-H. Xu

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 2024, 56, 1207–1243
DOI: 10.1055/s-0042-1751488

V. A. Mamedov*
N. A. Zhukova
FRC Kazan Scientific Center, 
Russian Academy of Sciences, 
Russian Federation
Synthesis

as
 

Recent Advances in the Synthesis of Indoles with Partially Hydrogenated 
Benzene Ring (Tetrahydroindoles)
© 2024. Thieme. All rights reserved.
Review

1207
T
hi

s 
do

cu
m

en
t w
Synthesis 2024, 56, 1244–1258
DOI: 10.1055/s-0042-1751506

X. Zhao
W. Liu*
University of Cincinnati, USA
Recent Advances in Transition-Metal-Catalyzed Sonogashira 
Cross-Coupling Reactions of Alkyl Electrophiles

terminal alkynes alkyl-substituted alkynes

X

R3R1
R2

R

R3

R1
R2

R

R3

R1
R2

R

TM racemic products

asymmetric products

+

alkyl halides

S
hort Review

1244

Imprimatur
https://doi.org/10.1055/s-0042-1751506
https://doi.org/10.1055/s-0042-1751488


VI

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2024, 56, 1259–1272
DOI: 10.1055/a-2159-1688

Z.-L. Wang
Y.-H. Xu*
University of Science and Tech-
nology of China, P. R. of China
Synthesis

Synthesis

is
 s

t

Progress on the Enantioselective Synthesis of Axially Chiral 
Cycloalkylidenes

OR

R
R1

HX

R
Z

R1

H/O

Catalytic 
Asymmetric 
Synthesis

Kinetic Resolution

Asymmetric
HWE Reaction

Asymmetric
Wittig Reaction

Asymmetric 
Dehydrohalogenation

Asymmetric
Elimination

OR

Other
Miscellaneous

Methods

R1

R

S

© 2024. Thieme. All rights reserved.
hort Review

1259
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 2024, 56, 1273–1284
DOI: 10.1055/a-2244-1600

Y. Zhang
Y. Chen
J. Xu*
Southern University of Science 
and Technology, P. R. China
as
 

Total Synthesis of Daphniphyllum Alkaloids: (+)-Daphlongamine E, 
(+)-Calyciphylline R, and (–)-10-Deoxydaphnipaxianine A

(–)-10-Deoxydaphnipaxianine A

O

(+)-Calyciphylline R

(+)-Daphlongamine E

N

O

H

O

N

O

H

O

N

O

H

O

H

N

O

H

OH

O
TDC intermediate 1
Feature

1273
T
hi

s 
do

cu
m

en
t w
Synthesis 2024, 56, 1285–1296
DOI: 10.1055/a-2232-8776

S. Peng
T. Wang
X. Zhao
B. Yao
K. Zhao
Y. Liu
B. Sun
H. Tian*
S. Liang*
Beijing Technology and Business 
University, P. R. of China
DBU-Mediated Oxidation of -Dicarbonyls: Formation of Hydroxylated 
and Rearranged Products under Air Atmosphere

R'O

OH

O

OR'

O

O

R

O

n

O

O

R

O

O

O

n
O

O

NHR'

O

OH

O

OR'

O

OH

XX

X

X
n = 2 or 3, R = Me

n = 1, R = Me or OR'

n = 2, R = OR'

n = 1, R = NHR'

DBU, air, CH3CN

DBU, air, CH3CN

DBU, air, CH3CN

DBU, air, CH3CN

DBU, air, CH3CN

n = 1, R = OR'
Paper

1285

https://doi.org/10.1055/a-2232-8776
https://doi.org/10.1055/a-2244-1600
https://doi.org/10.1055/a-2159-1688


VII

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2024, 56, 1297–1308
DOI: 10.1055/a-2232-8113

R. Paoli-Lombardo
N. Primas*
S. Bourgeade-Delmas
A. Sournia-Saquet
C. Castera-Ducros
I. Jacquet
P. Verhaeghe
P. Rathelot
P. Vanelle*
Aix Marseille Univ, France
AP-HM, France
Synthesis

Synthesis

is
 s

t

Synthesis of New 5- or 7-Substituted 3-Nitroimidazo[1,2-a]pyridine 
Derivatives Using SNAr and Palladium-Catalyzed Reactions To Explore 
Antiparasitic Structure–Activity Relationships

N

N

NO2

R

Br
5

N

N

NO2

R7Br

SNAr and 
Buchwald–Hartwig

Suzuki–Miyaura

Sonogashira

N

N R

NO2

33–60%

5/7

Ar

N

N R

NO2

38–54%

5/7

R'

N

N R

NO2

35–82%

5/7
Z

Ar

12 new compounds
(position 5)

21 new compounds
(position 7)

Z = NH, S

N

NH2

Br

N

NH2Br
© 2024. Thieme. All rights reserved.
Paper

1297
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 2024, 56, 1309–1323
DOI: 10.1055/a-2230-0583

A. Y. Fisenko
V. Y. Shuvalov
E. V. Arshinov
L. V. Glizdinskaya
L. N. Shishkina
N. I. Bormotov
O. A. Serova
G. P. Sagitullina*
F. M. Dostoevsky Omsk State 
University, Russian Federation
as
 

Efficient Synthesis of Pyrido[3,4-c]cinnolines and Pyrido[3,2-c]cinno-
lines by Intramolecular Azo Coupling Reaction of 4,6-Diaryl-3-pyridine 
Diazonium Salts and Study of Their Antiviral Activity

Ar
N

NMe

X

OMe

OMe

OMe

N

NR5 R5

NH2

R4R2
R3

R1

NR5 R5

N
NR

pyrido[3,2-c]cinnoline
4 examples

up to 98% yield

pyrido[3,4-c]cinnoline
18 examples

up to 96% yield

X = CO2Et, CNX

MeO
R

AcOH, H2O
48% HBF4, 0 °C

NaNO2

X = H, CO2Et, CN
R = H, OMe
R5 = Me, Ar

or
X

R

Paper

1309
T
hi

s 
do

cu
m

en
t w
Synthesis 2024, 56, 1324–1334
DOI: 10.1055/a-2218-9177

V. Y. Shuvalov
A. L. Shatsauskas
T. Y. Zheleznova
A. S. Kostyuchenko
A. S. Fisyuk*
Omsk State Technical University, 
Russian Federation
F. M. Dostoevsky Omsk State 
University, Russian Federation
New Synthesis of Pyrazolo[3,4-b]pyridine Derivatives Based on 
5-Aminopyrazole and Azlactones

Ph

O

N

O

Ar

44–71%

POCl3, O2 (air)

43–77%

N
N
Ph

Me

NH2

N
N
Ph

Me

N
H

Ar

O

H
N Ph

O

N
N
Ph

Me

N

Ar

O

N
Ph

+ N
N
Ph

Me

N
H

Ar

O

NH2

150 °C
solvent-free

 KOH
NH2NH2•H2O

61–97%
9 examples

AlCl3
N

N
Ph

Me

N
H

O

N

Ph

42–82%
7 examples
Paper

1324

https://doi.org/10.1055/a-2218-9177
https://doi.org/10.1055/a-2230-0583
https://doi.org/10.1055/a-2232-8113

