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Cycloalkanes 

Cycloalkanes 

• Cycloalkanes are a class of saturated hydrocarbons characterized by a closed ring structure 
made up of carbon atoms connected by single bonds.   

• Each carbon atom in the ring is bonded to two other carbon atoms and two hydrogen atoms, 
with the general formula CₙH₂ₙ, where "n" represents the number of carbon atoms in the ring.  

 

Types and Classification 

1. Monocyclic Cycloalkanes: 

➢ These consist of a single ring of carbon atoms and are classified based on the number 
of carbon atoms in the ring: 

o Cyclopropane: 3 carbons  

o Cyclobutane: 4 carbons 

o Cyclopentane: 5 carbons 

o Cyclohexane: 6 carbons  

o Cycloheptane: 7 carbons  

o Cyclooctane: 8 carbons  

o Cyclononane: 9 carbons  

o Cyclodecane: 10 carbons  

o Larger rings can also be formed with more carbon atoms.  

2. Polycyclic Cycloalkanes: 

➢ These consist of two or more rings sharing carbon atoms and can be further classified 
into:  

o Fused Rings: Rings share two or more adjacent carbon atoms (e.g., decalin, 
bicyclohexane).  

o Bridged Rings: Rings share two or more non-adjacent carbon atoms, with one or 
more carbon atoms "bridging" the gap between the shared atoms (e.g., 
norbornane, bicyclo[2.2.1]heptane).  

o Spiro Compounds: Rings share a single carbon atom (e.g., spiro[4.4]nonane, 
spiro[5.5]undecane).  
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Applications: 

1. Fuel: Cycloalkanes are components of various fuels, including gasoline, where they contribute 
to the overall energy content. 

2. Chemical Intermediates: Cycloalkanes serve as intermediates in the synthesis of other 
organic compounds, including pharmaceuticals and agrochemicals. 

3. Solvents: Cyclohexane, for instance, is commonly used as an industrial solvent due to its non-
polar nature. 

4. Polymer Production: Some cycloalkanes are used in the production of synthetic polymers and 
resins, which are materials with wide-ranging applications. 

5. Medicinal Chemistry: Certain cycloalkane derivatives are used in drug design, especially in 
modifying the pharmacokinetics of drugs. 

Examples 

• Cyclopropane: A highly reactive cycloalkane with high ring strain, used as an anesthetic. 

• Cyclohexane: Commonly used as a solvent and a precursor in nylon synthesis. 

• Decalin: A fused bicyclic compound used as a solvent and in the study of polycyclic 
cycloalkanes. 

• Norbornane: A bridged bicyclic compound used in the synthesis of polymers and 
pharmaceuticals. 

 

Cycloalkanes: General Methods of Preparation and Important 
Chemical Reactions 

General Methods of Preparation: 

1. Hydrogenation of Aromatic Compounds: 

➢ Process: Aromatic compounds like benzene can be hydrogenated in the presence of a 
catalyst (usually nickel, palladium, or platinum) under high pressure to produce 
cycloalkanes. 

➢ Example:  

𝐂𝟔𝐇𝟔 + 𝟑𝐇𝟐 →
heat

𝐍𝐢
𝐂𝟔𝐇𝟏𝟐 

2. Wurtz Reaction: 

➢ Process: Haloalkanes undergo coupling reactions in the presence of sodium metal to 
form cycloalkanes. This method is particularly useful for synthesizing small and 
medium-sized rings. 

➢ Example:  

𝐂𝐥–𝐂𝐇𝟐–𝐂𝐇𝟐–𝐂𝐇𝟐–𝐂𝐇𝟐–𝐂𝐥 + 𝟐𝐍𝐚 → 𝐂𝟒𝐇𝟖 + 𝟐𝐍𝐚𝐂𝐥 
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