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Lecture Topic I.14: Nomenclature of Alkanes, Alkyl halides, Alcohols and Cycloalkanes 

 Linear Alkanes 
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 Constitutional Isomers and Linear vs. Branched Alkanes 
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 Constitutional Isomers and Linear vs. Branched Alkanes 
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Lecture Topic I.14: Nomenclature of Alkanes, Alkyl halides, Alcohols and Cycloalkanes 

 Stability of Linear vs. Branched Alkanes 
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Heats of combustion (DHc) for burning C8H18 isomers:

The more branching, the less heat released, so 

more branched =

1308 kcal/mol 1306 kcal/mol 1305 kcal/mol 1303 kcal/mol
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 Boiling Points of Linear vs. Branched Alkanes 

 

 

 

Notes 

 

 

 

 

 

 

 
 

alkane bp  
CH4 -160ºC
C2H6 -89
C3H8 -42
n-C4H10       -0.4
n-C5H10 36

Compare linear to branched alkanes:

-0.4 oC -10.2 oC

36 oC 9 oC28 oCE
a
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Easier to boil

The lighter or more branching, the less intermolecular force, so 

more branched = 

Lighter =
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 Substituents can Modify a Parent Alkane 

 

 

Notes 

 

 

 

 

 

 

 
  

Substituent: 

Substituents that occur frequently in molecules of interest are given names to 
simplify naming a complex molecule.

Of course there are substituents other than methyl groups we can put on to a 
molecule … 
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 Naming Linear Alkyl Substituents 
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 Naming Common Non-linear Alkyl Substituents 
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 Identifying the Parent Chain 
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1. 

This is the ‘parent chain’; the other stuff on the parent chain will be named as 
substituents. Be aware that there are many ways to draw the same molecule:

Your step-by-step guide

This is pentane, with one methyl (–CH3) substituent … regardless of how it is 
drawn!
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 Number the Parent Chain to Indicate Substituent Placement  

 

 

 

Notes 

 

 

 

 

 

 
  

2. Number the carbon atoms in the ‘parent chain’ in the way that gives the 
lowest number to the substituent closest to an end of the parent chain.

This molecule is properly named

A B

C
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 Applying Steps 1 and 2 to Name an Alkane 
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possible parent chains:alkane

#C's: 6 66 7

1. Find the longest chain

2. Number the parent chain to give lowest number to substituent closest to end

7

1

2
3

4
5

6

possible numbering schemes:

1

7

6
5

4
3

2

One right,
One wrong!!!A B
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 Substituents are Listed Alphabetically in the Name 
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3. With more than one type of substituent, 

1

7

6
5

4
3

2

We could name it 
2-methyl-4-ethylheptane
or
4-ethyl-2-methylheptane

Since ‘ethyl’ is alphabetically before ‘methyl’, this molecule is 
properly named

1

7

6
5

4
3

2

Now consider this closely related molecule, in which 
the ethyl group is changed to a methyl group. The 
numbering and parent chain are the same, but now 
we have two methyl groups; we need to apply the 
next rule …
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 Prefixes Designate Multiple Substituents of one Type  
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4. If more than one of the same substituent are present on your parent chain, use 
di, tri, tetra, etc. prefixes to denote this (these prefixes do not count when 
alphabetizing. Neither do the n-, sec-, or tert- prefixes.

1

7

6
5

4
3

2
So, we call this

NOT 
2-methyl-4-methylheptane
or
4-methyl-2-methylheptane

Incorrect names!
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 Alphabetically First Substituents Get the Lower Number in Case of a Tie 
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5. If numbering leads to the same “lowest number” substituent in both 
directions the correct numbering:

There are even more potential complications that could trip us up; consider:

1

7
6

5
4

3

2

8
9

10

1

7
6

5
4

3

2

8
9

10

We’ve easily found the parent chain (decane), and we try to find the right 
numbering scheme; but either way we count, the first substituent is at the 5
position; which is right? 
We need the next rule:

In this case, ethyl is alphabetically before methyl, so ethyl is given the 5:

This molecule is properly named:
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 With two Possible Parent Chains, Choose the More Substituted 
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6. If you find two different possible parent chains of the same length,

The previous example showed you how to deal with substituent numbering 
issues; but what if you have trouble identifying the parent chain to begin 
with? Consider:

Two possible octane parent chains; which is right? We need another rule.

1

7
6

5
4

3
2 8

1

7
6

5
43

2

8

The one on the left has more substituents, so we use that parent chain.

This molecule is properly named:
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 Summary of Rules for Naming Simple Alkanes 
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1. Find the longest chain. This is the ‘parent chain’; the other stuff on 
the parent chain will be named as substituents. Be aware that there are 
many ways to draw the same molecule.

2. Number the carbon atoms in the ‘parent chain’ in the way that gives 
the lowest number to the substituent closest to an end of the parent 
chain.

3. With more than one type of substituent, name in alphabetical order.

4. If more than one of the same substituent are present on your parent 
chain, use di, tri, tetra, etc. prefixes to denote this (these prefixes do not 
count when alphabetizing, though; neither do the n-, sec-, or tert-
prefixes)

5. If numbering leads to the same lowest number substituent in both 
directions the correct numbering gives the lowest number to the 
substituent that is first alphabetically.

6. If you find two different possible parent chains of the same length, 
you choose the one with more substituents coming off of it.

Your step-by-step guide to alkane nomenclature
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 Cycloalkanes 
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Cyclic versions of alkanes are called cycloalkanes, and are named by the 
prefix used in the linear alkane with the same number of carbon atoms:

cyclopropane cyclobutane

cyclooctane

cyclopentane

cycloheptane

cyclohexane

CH2

CH2 CH2

CH2

CH2 CH2

CH2 CH2

CH2 CH2

CH2

CH2

CH2

CH2

CH2 CH2

CH2

CH2

CH2

CH2

CH2 CH2

CH2

CH2

CH2

CH2

CH2

CH2 CH2

CH2

CH2

CH2CH2

Of course, cycloalkanes can have substituents as well, and we need to know 
how to name substituted cycloalkanes.

A B C D

E F
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 Naming Substituted Cycloalkanes  
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Armed with our knowledge of naming branched alkanes, naming 
cycloalkanes is pretty straightforward. We can use the cycloalkane as the 
parent chain (if it is longest) and follow numbering/alphabetizing rules from 
there.

An additional rule for naming cycloalkanes:
If there is a possible parent chain on the cycloalkane that is longer than the # 
of carbons in the cycloalkane, use that as the parent chain, and name the 
cycloalkane as a substituent. For example:

A

B
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Configurational Isomers: cis- and trans- Cycloalkanes 
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Depending on where we put the methyl substituents, we have two different 
configurational isomers. 

A configurational isomer in which substituents are on the same side (both 
‘up’ in this case) is referred to as a cis- isomer, while a configurational 
isomer with substituents on opposite sides is referred to as the trans-
isomer.
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 Naming Alkyl Halides 

 

  

 

Notes 

 

 

 

 

 

 
  

For alkyl halides, name the compound using the rules 
for naming alkanes and cycloalkanes, and treat the 
halides as substituents:
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 Naming Alcohols 

  

Notes 

 

 

 

 

 

 

 

 

 
  

For alcohols, use the rules for naming alkanes and
cycloalkanes as a starting point, with the following 
adjustments:

1. replace the “e” at the end of the alkane name with “ol”. 

2. The alcohol is always given the lowest possible 
number. Note that this means that the alcohol is 
always given the “1” position in cycloalkanes (so, no 
need to add a number; we know it’s always 1).

3. Place the number indicating the position of the 
alcohol directly before the parent chain name (which 
now ends in “ol”).
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 Naming Alcohols 
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A

B

C
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 Classifying Alcohols and Alkyl Halides 

  

Notes 

 

 

 

 

 

 

 
 

We learned to classify carbocations as methyl, primary (1o), etc. We can
classify alcohols/alkyl halides similarly.

These classifications are very important, because the different classes of 
alcohols and alkyl halides have different reactivities, as we will learn in 
detail later in the course.




