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The discovery of camptothecin, a cytotoxic quinoline 

alkaloid, which inhibits the DNA topoisomerase I and is 

used to treat ovarian and lung cancer, lead to the major 

breakthrough and revealed the indolizine core as an 

important heterocyclic scaffold.3  

Polycyclic nitrogen-containing heteroaromatics are pharma-

ceutically important scaffolds, widely present in naturally 

occurring and synthetic biologically active molecules.1 

Those containing an indolizine motif are particularly 

essential as they exhibit profound biological importance.2 

Introduction 

A summary of the most recent approaches toward indolizine derivatives is discussed. The microreview covers 

the latest selected examples on the synthesis of indolizines that might be gathered in four distinct categories: 

cyclocondensations, cycloadditions, cyclization/eliminations, and cycloisomerizations. 

Cyclocondensations  

An efficient strategy for the synthesis of indolizine-

1-carboxylates through the iodine-catalyzed Ortoleva–King 

reaction of 2-pyridylacetate with various benzophenones 

followed by the aldol condensation of pyridinium 

intermediate has been described by Chandra Mohan et al.4 

This protocol is compatible with a broad range of 

functional groups and affords 1,2-disubstituted indolizines 

in yields up to 68%. 

Tverdokhleb et al. described the synthesis of highly 

functionalized 2-aminoindolizines via the reaction of 

substituted 2-chloropyridinium bromides with 2-amino-

1,1,3-tricyanopropene in the presence of Et3N. The reaction 

gives a dihydropyridin-1(2H)-yl anion, which upon Thorpe–

Ziegler-type cyclization provides indolizines, followed by 

subsequent elimination of malononitrile in refluxing 

n-BuOH allows access to 1-cyanoindolizines.5 

Opatz group recently developed an efficient method for the 

synthesis of 2-aminoindolizines by the 5-exo-dig cycliza-

tion of 2-alkyl-1-(1-cyanoalkyl)pyridinium salts. These 

surrogates were obtained by N-alkylation of 2-alkylpyri-

dines with easily accessible cyanohydrin triflates. This 

methodology allows the introduction of various substi-

tuents at 1, 3, 6, 7, and 8-positions of indolizine core and 

allows for absence of undesired acceptor groups in the 

indolizine product.6 
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Cycloadditions 

Li et al. demonstrated the base-promoted 1,3-dipolar 

cycloadditions of 4-acetoxyallenoates with various dipoles. 

Allenoates react with various pyridinium salts via a 

cycloaddition pathway followed by oxidative aromatization 

to give indolizines. It is proved that the reaction proceeds 

via a thermal 1,3-dipolar cycloaddition and the subsequent 

elimination of HOAc.7 

Electron-deficient ynamides have been successfully 

elaborated in a 1,3-dipolar cycloaddition with stabilized 

pyridinium ylides for the first time. These reactions afford 

an efficient and general access toward a variety of sub-

stituted 2-aminoindolizines.8 

Recently, Wang et al. described one-pot, three-component 

cascade reaction between pyridines, α-acylmethyl bromides, 

and maleic anhydride leading to direct access of 1-bromo-

indolizines in high yields. This procedure is completed via 

a sequence of 1,3-dipolar cycloaddition of the pyridinium 

ylide with maleic anhydride, oxidative decarboxylation of 

the primary cycloadduct, and dehydrogenative bromination 

of the resulting 1-unsubstituted indolizine intermediate. 

Copper chloride was used as a catalyst and oxygen as the 

oxidant. This reaction represents the only example of 

transition metal-catalyzed direct dehydrogenative bromina-

tion of indolizine at C-1 position.9 

Cyclization/eliminations 

Sahoo et al. demonstrated a novel blue LED-mediated 

synthetic method that gives access to functionally diverse 

indolizines from various brominated pyridines and enol 

carbamates under mild conditions. The tetracyclic and 

pentacyclic structures obtained by using this approach 

represent a new class of heterocyclic scaffold.10 

In 2015, a mild cupric acetate/I2-mediated oxidative cross-

coupling/cyclization of 2-(pyridin-2-yl)acetates and simple 

olefins was demonstrated, which provides a straightforward 

and efficient access to densely substituted indolizines. 

A series of 1,3-di- and 1,2,3-trisubstituted indolizines are 

easily obtained in modest to excellent yields.11 

Xiang et al. showcased a direct method for the synthesis of 

substituted indolizines by means of I2-mediated oxidative 

tandem cyclization via C−N/C−C bond formation. Number 

of substituted aromatic and aliphatic enolizable aldehydes 

underwent efficient reaction with 2-pyridylacetates and the 

desired 1,3-disubstituted indolizines were produced in 

moderate to good yields.12 
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Cycloisomerizations 

Oh et al. reported a base-mediated Cu-catalyzed tandem 

cyclization/alkylation of propargylic pyridines that provided 

an access to densely functionalized indolizines. The effective 

tandem reaction is ascribed to the inimitable property of 

DBU. The reaction first proceeded through a 5-endo-dig 

aminocupration, followed by a coupling between the 

copper intermediate and alkynyl bromide, to afford the 

products in good yields.13 

Very recently an efficient Pd-catalyzed cross-coupling/

cycloisomerization of 3-(2-pyridyl)propargyl carbonates 

with arylboronic acids has been established,14 which 

provides a straightforward route for the synthesis of 1,3-di-

substituted indolizines with a wide variety of substituents. 

Lastly, the elegant synthesis of indolizines utilizing silver-

catalyzed cyclization of 2-pyridyl alkynyl carbinols with 

isocyanides was described by Znang et al.15 This method 

provide an effective route to highly functionalized indoli-

zines in modest to excellent yields. 


