
SIKLOALKANA



 Cycloalkanes have molecular formula CnH2n

 Contain carbon atoms arranged in a ring
 Simple cycloalkanes are named by adding the 

prefix cyclo- to the name of the acyclic alkane
having the same number of carbons.



Cycloalkanes are named by using similar rules, but the prefix cyclo-
immediately precedes the name of the parent.

1. Find the parent cycloalkane.

Nomenclature for Cycloalkanes



2. Name and number the substituents. No number is needed to indicate 
the location of a single substituent.

For rings with more than one substituent, begin numbering at one 
substituent and proceed around the ring to give the second 
substituent the lowest number.



With two different substituents, number the ring to assign the lower 
number to the substituents alphabetically.



3. Note the special case of an alkane composed of both a ring and a long 
chain. If the number of carbons in the ring is greater than or equal to 
the number of carbons in the longest chain, the compound is named 
as a cycloalkane.



4. Complex Substituents

• If the branch has a branch, number the carbons 

from the point of attachment.

• Name the branch off the branch using a locator 

number.

• Parentheses are used around the complex branch 

name.

1
2

3

1-methyl-3-(1,2-dimethylpropyl)cyclohexane    





sp3 hybridised carbons with bond 
angles very different to 109.5o will 
be less stable (higher in energy)

Besides torsional strain and steric
strain, the conformations of 
cycloalkanes are also affected by angle 
strain

Small rings have significant angle strain 
resulting from the distortion of the sp3

carbon bond angles from the ideal 
109.5º

Angle strain (Baeyer strain) is an 
increase in energy when bond angles 
deviate from the optimum tetrahedral 
angle of 109.50



• The Baeyer strain theory was formulated when it was 

thought that rings were flat. It states that larger rings 

would be very highly strained, as their bond angles would 

be very different from the optimum 109.50.

• It turns out that cycloalkanes with more than three C 

atoms in the ring are not flat molecules. They are 

puckered to reduce strain.

• Only cyclopropane has a planar structure



Cycloalkanes with more than three C atoms in the 
ring are puckered to reduce strain.  



In reality, cyclohexane adopts a puckered “chair” conformation, which is 

more stable than any possible other conformation.

The chair conformation is so stable because it eliminates angle strain (all 

C—C—C angles are 109.50), and torsional strain (all hydrogens on adjacent 

C atoms are staggered).

Cyclohexane



SENYAWA 
BISIKLO

Fused ring systems that 
share more than two 
atoms are called bicyclic 
molecules



Isolated 

Rings
Spiro Rings Fused Rings

Bridged 

Rings
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atoms
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atom
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bond

Two common 

atoms



Naming bicyclic molecules

 Count the total number of carbons in the 

entire molecule. This is the parent name

 Count the number of carbons between the 

bridgeheads, then place in brackets in 

descending order 

 Place the word bicyclo at the beginning of the 

name. 



NAME THE FOLLOWING MOLECULE

BY THE IUPAC SYSTEM OF

NOMENCLATURE.



 Count the total number of carbons. In this case 
there are 7 carbons, so the parent name is 
heptane

 Count the total number of carbons between 
bridgeheads. In this case there are 2, 2, and 1 
carbons between the bridgehead. 

 Placed in descending order between brackets it 
is [2,2,1]

 Put the word bicyclo in the front of the name

 The name is thus bicyclo [2,2,1] heptane





The bicyclic decalin

exists in cis and trans forms



SPIROALKANES

 share one C atom
 

spiro[5.4]decane


