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Allenes in Diels–Alder Cycloadditions
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Special Topic
Cycloadditions – Established and Novel Trends –  
in Celebration of the 70th Anniversary of the Nobel 
Prize Awarded to Otto Diels and Kurt Alder
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IntraMolecular Diels–Alder Reactions of Vinylarenes and Alkynyl 
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unique modes of reactivity and stereoselectivity

rapid generation of target-relevant complexity

H
allenic dienes, dienophiles and cycloadducts

intermolecular and intramolecular additions
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Organocatalyzed Oxa-Diels–Alder Reactions: Recent Progress
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The Synthesis of Five-Membered N-Heterocycles by Cycloaddition of 
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1,3-dipolar cycloadditions for the synthesis 
of five-membered N-heterocycles
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53 examples, 44–99% yield
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C(sp3)–H Activation Enabled by (η3-Indolylmethyl)palladium 
Complexes: Synthesis of Monosubstituted Tetrahydrocarbazoles
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* regioselective depending on the nature of ‘R’
* C(sp3)–H activation by π-allylpalladium complexes
* new strategy for monosubstituted tetrahydrocarbazoles
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Recent Applications of the Diels–Alder Reaction in the Synthesis of 
Natural Products (2017–2020)
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Asymmetric Synthesis of Fused Tetrahydroquinolines via Intra-
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23 examples, yields up to 73%

CuCl (0.2 equiv)
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N R1
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R = Me, benzyl, R1 = aryl, benzyl, alkyl
8 examples, yields up to 90%

Inexpensive catalyst DMF as synthon and solvent
Selective formation of C–N, N–N bonds up to 90% yield
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Epoxyanthracene Derivatives and Dicarbonylation on Benzene Ring via 
Hexadehydro-Diels–Alder (HDDA) Derived Benzynes with Oxazoles

X
R

R

heat

X
R

R

R3

R2

R1
O

N

R

O

RX

XR

R

X
R

O

O

R1R3

[4+2]
Cycloaddition

Dicarbonylation

R3

R1

R1 = R3 = H, Me

R1 = Ph
R3 = H, Me, Ph

HDDA

R

© 2022. Thieme. All rights reserved.
Paper

1125
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 2022, 54, 1134–1144
DOI: 10.1055/a-1681-4164

M. D. Gotsko
I. V. Saliy
L. N. Sobenina
I. A. Ushakov
V. V. Kireeva
B. A. Trofimov*
A. E. Favorsky Irkutsk Institute of 
Chemistry, Siberian Branch of 
the Russian Academy of Scienc-
es, Russian Federation
as
 

Functionalized Bipyrroles and Pyrrolyl-Aminopyrones from 
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MeCN 
reflux, 6 h
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