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DESCRIPTION

Synthetic organic chemistry is a branch of organic chemistry that 
focuses on the design, synthesis, and development of organic 
compounds. It plays an important role in the creation of new 
molecules, materials, and pharmaceuticals. The primary goal is 
to construct specific organic compounds through controlled 
chemical reactions, with an emphasis on efficiency, selectivity, 
and atom economy. Diazo compounds have been widely used in 
synthetic organic chemistry due to their unique reactivity and 
versatility. Diazo compounds contain the diazo functional group 
(R-N=N=O) and are known for their ability to undergo a variety 
of reactions. They are often prepared by the diazotization of 
primary aromatic amines with nitrous acid. These compounds 
are often sensitive to shock, heat, and light, and they should be 
handled with care. Proper precautions, such as using protective 
equipment and working in well-ventilated areas, are necessary 
when working with diazo compounds.

Key reactions of diazo compounds

Carbene formation: Diazo compounds can decompose to form 
carbenes, which are highly reactive intermediates involved in 
various synthetic transformations.

Cyclopropanation: The carbene generated from a diazo 
compound can react with an alkene to form a cyclopropane ring.

C–H insertion: Carbenes derived from diazo compounds can 
insert into C–H bonds, leading to the formation of new carbon-
carbon bonds.

Azide-Alkyne Cycloaddition (CuAAC): Diazo compounds are 
used in copper-catalyzed azide-alkyne cycloaddition reactions, a 
type of click chemistry.

N–H insertion: Diazo compounds can undergo N–H insertion 
reactions, allowing for the functionalization of amines and 
amides.

Applications of diazo compounds in synthetic 
organic chemistry

Metal-catalyzed reactions: Rhodium catalysts have been 
extensively used to facilitate reactions involving diazo 
compounds, such as Rh(II)-carbenoid reactions. These reactions 
can be employed in various transformations, including 
cyclopropanation, C-H insertion, and ylide formation. Copper-
Catalyzed Azide-Alkyne Cycloaddition (CuAAC) reactions often 
involve the use of diazo compounds to generate reactive 
intermediates for the synthesis of triazoles.

C–H functionalization: Diazo compounds have been employed 
in C–H functionalization reactions to generate new carbon-
carbon bonds selectively. This approach allows for the direct 
functionalization of C–H bonds without the need for pre-
functionalization.

Asymmetric synthesis: Enantioselective transformations using 
diazo compounds have gained attention in recent years. Chiral 
ligands and catalysts have been developed to enable asymmetric 
reactions with diazo compounds, leading to the formation of 
chiral building blocks.

Carbene transfer reactions: Diazo compounds are frequently 
used as carbene precursors in carbene transfer reactions. These 
reactions can be employed in a variety of transformations, 
including cyclopropanation, olefin insertion, and ylide 
formation.

Click chemistry: Diazo compounds have found applications in 
click chemistry reactions, particularly in the context of 
bioconjugation and the synthesis of functional materials.

Photochemical reactions: Photochemical reactions involving 
diazo compounds have been explored for the development of 
novel synthetic methodologies. Light-induced processes can lead 
to unique reaction pathways and increased selectivity.

N–H insertion reactions: Diazo compounds can participate in 
N–H insertion reactions, enabling the functionalization of 
amines and amides.
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 emerged since 2022. Researchers continue to explore and 
expand the scope of diazo compound chemistry for the synthesis 
of diverse organic molecules. Sustainable and environmentally 
friendly practices, collectively known as green chemistry, are 
increasingly incorporated into synthetic organic chemistry to 
minimize waste and energy consumption. In materials science, 
synthetic organic chemistry contributes to the development of 
polymers, dyes, electronic materials, and other functional 
materials.
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Cascade reactions: Diazo compounds have been utilized in 
cascade reactions, where multiple bond-forming events occur 
in a sequential manner. These reactions allow for the 
efficient synthesis of complex molecules.

CONCLUSION
It's important to note that research in organic chemistry is 
dynamic, and new applications and methodologies may have
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