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DESCRIPITION
Cyclopropenone, a strained three-membered ring ketone, 
occupies a distinctive niche in organic chemistry due to its 
inherent reactivity and versatile synthetic potential. In this 
article, we explore the synthesis, structure, reactivity, and 
applications of cyclopropenone, shedding light on its role as a 
valuable building block in organic synthesis and a variable 
platform for the development of novel chemical methodologies.

Cyclopropenone represents a fascinating class of organic 
compounds characterized by a highly strained three-membered 
ring containing a carbonyl group. Despite its small size, 
cyclopropenone exhibits remarkable reactivity, making it a 
subject of significant interest in synthetic organic chemistry. This 
article aims to provide an overview of cyclopropenone, covering 
its synthesis, structural properties, unique reactivity patterns, 
and diverse applications in organic synthesis.

Structure and reactivity

The unique structure of cyclopropenone endows it with 
distinctive reactivity patterns, which stem from the combination 
of ring strain and the electron-withdrawing nature of the 
carbonyl group. Cyclopropenone exhibits both nucleophilic and 
electrophilic reactivity, making it a versatile building block for 
the construction of complex organic molecules. Nucleophilic 
additions to the carbonyl group can lead to the formation of 
cyclopropenone derivatives bearing functionalized substituents, 
while electrophilic reactions often involve the activation of the 
strained ring for cycloaddition or ring-expansion processes.

Synthesis of cyclopropenone

The synthesis of cyclopropenone poses significant challenges due 
to the ring strain inherent in the cyclopropenone scaffold. 
Traditional methods involve the thermal or photochemical 
decomposition of cyclopropenyl ketenos or cyclopropenyl 
carbinols. However, these approaches often suffer from low 

yields and limited substrate scope. Recent advances in transition-
metal-catalyzed reactions have provided efficient and atom- 
economical strategies for the synthesis of cyclopropenone 
derivatives, including cycloaddition reactions, rearrangements, 
and oxidative process

Thermal decomposition of cyclopropenyl ketenos: One of the 
classical methods for cyclopropenone synthesis involves the 
thermal decomposition of cyclopropenyl ketenos. These ketenos 
can be generated from the corresponding cyclopropenyl 
carboxylic acid derivatives, such as cyclopropenyl carboxylic acid 
chlorides or anhydrides, through a variety of methods including 
diazomethane cyclopropanation followed by oxidation or by 
treatment with phosphorus trichloride. The resulting ketenos 
undergo rapid intramolecular cyclization to yield 
cyclopropenone. However, this method can suffer from low 
yields and selectivity issues.

Photolysis of cyclopropenyl carbinols: Cyclopropenone can also 
be synthesized via the photolysis of cyclopropenyl carbinols. 
These carbinols can be prepared from alkynes through 
cyclopropanation reactions, followed by hydroxylation. Upon 
irradiation with Ultraviolet (UV) light, cyclopropenyl carbinols 
undergo homolytic cleavage of the C-O bond to generate 
cyclopropenyl radicals, which then dimerize to form 
cyclopropenone.

Transition-metal-catalyzed reactions: Recent advances in 
transition-metal-catalyzed reactions have provided efficient 
strategies for the synthesis of cyclopropenone derivatives. For 
example, cyclopropenone derivatives can be prepared via. the 
cycloaddition of alkynes with carbon monoxide in the presence 
of a transition-metal catalyst, followed by oxidative cyclization. 
Additionally, palladium-catalyzed reactions involving 
cyclopropenyl boronates or cyclopropenyl triflates have been 
developed for the synthesis of cyclopropenone derivatives.

Other approaches: Other methods for cyclopropenone synthesis 
include the reaction of cyclopropenyl carbenes with carbon 
monoxide, as well as the oxidation of cyclopropenyl alcohols or 
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development of novel synthetic methodologies and the synthesis
of complex organic molecules. Despite its challenges in synthesis
and handling, cyclopropenone continues to captivate the
interest of synthetic chemists due to its distinctive reactivity and
synthetic potential. As research in this area progresses,
cyclopropenone is poised to play an increasingly important role
in the synthesis of bioactive compounds, natural products, and
functional materials, driving innovation and discovery in
organic chemistry.
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cyclopropenyl chlorides. However, these methods may suffer 
from issues such as low yields, side reactions, or the requirement 
for specialized reagents or conditions. Overall, the synthesis of 
cyclopropenone often involves the generation of highly reactive 
intermediates, which undergo rapid intramolecular cyclization 
to form the strained three-membered ring ketone. While 
traditional methods have limitations in terms of yield and 
selectivity, recent advances in transition-metal-catalyzed reactions 
have provided more efficient and atom-economical approaches 
for cyclopropenone synthesis.

CONCLUSION
Cyclopropenone represents a fascinating and variable platform 
in organic chemistry, offering unique opportunities for the
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