
Reviews and Full Papers in Chemical Synthesis

June 16, 2021 • Vol. 53, 2015–2166

12

Access to Highly Substituted Pyrimidine N-Oxides and 
4-Acetoxymethyl-Substituted Pyrimidines via the LANCA  
Three-Component Reaction–Cyclocondensation Sequence

L. Schefzig, T. Kurzawa, G. Rancan, I. Linder, S. Leisering, M. K. Bera,  
M. Gart, R. Zimmer, H.-U. Reissig

2021, 53 (12 ), 2015–2166
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

tc1221ss.fm 5/27/21

Reviews and Full Papers 
in Chemical Synthesis

2021
Vol. 53, No. 12

June IISynthesis 
Cover Design: © Thieme

Cover Image: L. Schefzig 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, 2015–2028
DOI: 10.1055/a-1370-2046

R. Neri
S. H. Bossmann*
Kansas State University, USA
The University of Kansas Medical 
Center, USA
Synthesis

as
 

Isoselenocyanates: Synthesis and Their Use for Preparing Selenium-
Based Heterocycles

Synthesis of 
Isoselenocyanates

Selenium Heterocycles

Selenourea Derivatives

Multicomponent Reactions

R N C Se

S

© 2021. Thieme. All rights reserved.
hort Review

2015
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2029–2042
DOI: 10.1055/a-1372-6627

B. Zu
Y. Guo
J. Ke
C. He*
Southern University of Science 
and Technology, P. R. of China
Transient- and Native-Directing-Group-Enabled Enantioselective C–H 
Functionalization

FG

(a) transient-directing-group-enabled enantioselective C–H functionalization

H [M] FG

(b) native-directing-group-enabled enantioselective C–H functionalization

FG

[M]/LH

[M]/L

FG

*
*

*

*

*

* *

[M]

via a transient 
imine link

NDG: free  
amine and 

carboxylic acid

C

cTDG

C C

cTDG

cTDG

CC C

NDG NDG NDG

S
hort Review

2029

Imprimatur
https://doi.org/10.1055/a-1372-6627
https://doi.org/10.1055/a-1370-2046


VI

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2043–2050
DOI: 10.1055/a-1372-6309

T. Steinke
P. Wonner
E. Engelage
S. M. Huber*
Ruhr-Universität Bochum, 
Germany
Synthesis

Synthesis

is
 s

t

Catalytic Activation of a Carbon–Chloride Bond by Dicationic 
Tellurium-Based Chalcogen Bond Donors
© 2021. Thieme. All rights reserved.
Feature

2043
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, 2051–2056
DOI: 10.1055/s-0040-1706644

C. He
Z. Wang
Y. Chen
G. Zhang*
Y. Yu*
College of Pharmaceutical Sci-
ences, P. R. of China
as
 

Palladium(II)-Catalyzed C(sp)–C(sp2) Coupling: A Direct Approach to 
Multi-Substituted Pyrrolo[1,2-a]pyrazines

C–C and C–N coupling cascade

easy operation

broad substrate scope

X

N

NC

R1

B
OHHO

N

N X

R1Pd(OAc)2, 2,2'-dipyridyl

DMF, 100 °C

R4
R4

O

R3

R3

X = CH, N
R2 = H, COOMe
R3 = H, Me, Ph
R4 = H, Me

R2

R2

+

19 examples
up to 90% yield
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R1 = OEt, Ph, 4-Br-C6H4, 4-Cl-C6H4, 4-Me-C6H4, 4-MeO-C6H4, 4-NO2-C6H4

R2 = H, Br, Cl; R3 = H, Me, Cl

R1

O R2
R2

R3

R3

• Efficient and Short Reactions • Easily Accessible Substrates • Remarkable Stereocontrol 
• Operationally Simple

pyridine, I2, DIPEA
USI, 15–30 min

MeCN, r.t.

pyridine, I2, DIPEA
USI, 20–30 min

MeCN, r.t.

R3
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Access to Highly Substituted Pyrimidine N-Oxides and 4-Acetoxymethyl-
Substituted Pyrimidines via the LANCA Three-Component Reaction–
Cyclocondensation Sequence
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•
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+

+
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OR1 OAc

Boekelheide
rearrangement

pyrimidine N-oxides
21 examples

44–97%
LANCA

3-component
reaction

Ac2O, Δ

14 examples
60–95%
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A Cascade Process of Hydroxamates Renders 1,6-Dioxa-3,9-
diazaspiro[4.4]nonane-2,8-diones

Stereoselective synthesis

One-pot process

Metal-free conditions

Cyclization, followed by
Spirocyclization
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5.9% in a longest linear
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Knoevenagel Condensation of Phosphinoylacetic Acids with 
Aldehydes: An Efficient One-Pot Strategy for the Synthesis of 
P-Functionalized Alkenyl Compounds

Transition-metal-free approach to alkenylphosphine oxides
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>30 examples, yields up to 93%, excellent regioselectivity E/Z up to 99:1

R1 = Ph, o-An, t-Bu
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Continued Exploration of Trifunctional Alkyl 4-Chloro-2-diazo-3-
oxobutanoates: Streamlined Entry into [1,2,3]Triazolo[5,1-c][1,4]-
benzoxazines and [1,2,3]Triazolo[5,1-c][1,4]benzoxazepines
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