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Cycloalkanes  
Carbon atoms may bond to each other and form a _________________________structure called a ring, like the one in 

the diagram below. The hormones ________________________and  ________________________are examples of 

compounds that contain ring structures.

Consider the molecule shown in Figure 8.1.4(a). 
This compound has the formula C5H10. 
Alkanes have the general formula CnH(2n+2). 

What is the general formula for a cycloalkane like the one in the diagram below?  ________________________

(a) (b)

Figure 8.1.4 (a) C5H10; (b) the carbon skeleton formula for C5H10
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Rules for Naming:
When naming an alkane that contains a ring structure, the same rules apply as for a chain alkane. 

1.  The ring that contains the _________________________number of carbon atoms is the______________________chain.
The prefix “cyclo” is placed before the parent chain name.

2.  The carbon atoms in the parent ring are numbered either ________________________or counterclockwise so that the
______________________numbers are used to identify the placement of the ___________________________

3.  If the ring structure is not the____________________________________________chain...
...then the ring is named as a ______________________with the prefix “___________” and ends in “_______.”

CH3

H3C CH2CH3

(a) 1-ethyl-2,5-dimethylcycloheptane (b) 2-cyclobutylpentane

Figure 8.1.5 Example of alkanes that contain ring structures
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Examples of Branched Cycloalkanes:

A)

B)

C)

D)
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Problem 10:  Sketch the following compounds 

Alkenes
____________________ are hydrocarbons containing ____________________ bonds. 
They are ____________________. This means that the double bond is a reactive site where other atoms could attach to the 
carbon skeleton. 
They have the general formula ____________________. 
As you saw above, ____________________ have the same general formula as ____________________. 
Molecules with this general formula contain either one alkane ______________ or one double bond.

The rules for naming alkenes are the same as for alkanes except that an alkene’s parent 
chain name ends in “ene.” See Figure 8.1.6 for an example.
•  The parent chain must ____________________________________________________________.
•  The ____________________of the double bond is indicated in the name by stating the number

of the carbon atom in the parent chain that the double bond ____________________.
•  The parent chain carbon atoms are numbered starting at the end

____________________to the double bond.

CH2 CH3
C C

H
1 2

3 4

H H
Figure 8.1.6 An example of an 

alkene: 1-butene

Name this example:
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In some cases, the groups attached to the double-bonded carbon atoms provide for a new type of isomerism, as 
shown in Figure 8.1.7. ______________ isomers are alkenes that have the same structure, but the orientation of the 
groups across the double bond are different. 

Geometric isomers are also called _________________-___________________isomers. 

For example, cis-2-butene has two hydrogen atoms bonded to the double-bonded carbon atoms on the 
______________side of the double bond. Both hydrogen atoms are _____________the double bond. 
____________-2-butene has the groups bonded to the double-bonded carbon atoms on _____________________sides of 
the double bond.  One hydrogen is _______________the double bond, and the other hydrogen is ____________the 
double bond.

H3C CH3
C C

H H

1

2 3

4

H H

____________-butene

H3C

CH3
C C

H

H1

2 3

4

H

H

_______________butene

Figure 8.1.7 Examples of cis-trans isomers

Geometric Isomers



Chemistry 11 Cis-Trans Isomerization Worksheet  Assignment 

Complete the following questions on a separate piece of paper. 

1) Draw the actual shape of the following molecules using condensed

structures:

a. trans-2-hexene

b. 3-hexyne

c. cis-3-octene

d. trans-4-decene

e. 2-butyne

f. 4-methyl-cis-2-pentene



2) Which of the following molecules can exhibit cis-trans isomerism?

a. 1-butene

b. 3-hexene

c. 4-heptyne

d. 2-octene

e. 3-ethyl-3-hexene

f. 2,5-dimthyloctane

3) Name the following as “cis” or “trans” isomers.

a.

b.

c.

d.
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Alkynes
___________________are hydrocarbons containing ____________bonds. They are also unsaturated. 
They have the general formula ________________________

The rules for naming alkynes are the same as for alkanes except the parent 
chain name ends in “____________” See Figure 8.1.8 for an example.
•

 The parent chain ____________________________________the triple bond.
•   The position of the triple bond is indicated in the name by stating the n____________

of the
 
carbon atom in the parent chain that the triple bond follows.

•  The parent chain carbon atoms are numbered starting at the end c____________
to the triple bond.

CH3CH2CHC CH

CH3 Figure 

8.1.8 3-methyl-1-

pentyne

___________ ______________       _________________       ___________________

_______________





Aromatic Hydrocarbons
Benzene is a hydrocarbon with _____________________atoms in a ring. This structure is called a ____________________________. 
It has the molecular formula ____________________. The bonds between each carbon atom are slightly longer than a double bond, but 

slightly shorter than a single bond. The electrons in the benzene molecule are _________________________ meaning that they are 
spread across more than one atom. In other words, there is more than one way to draw its Lewis structure. 
Equivalent Lewis structures are called______________________________structures. 
We can represent benzene using the resonance structure shown in Figure 8.1.9(a) and Figure 8.1.9(b) below

(a) (b)

Figure 8.1.9 Examples of resonance structures for benzene

**For benzenes where only two branches exist on the ring, the three possible 1,2-, 1,3-, and 1,4- positions can 
also be indicated using the prefixes “ortho,” “meta,” and “para” respectively. These prefixes describe how close the 
branches are to each other on the benzene ring (Figure 8.1.10). A benzene ring with one methyl branch is commonly 
called toluene. A benzene ring with two methyl branches is commonly called xylene.

___________________hydrocarbons always contain at least one ___________________ ring. 
When one of the ___________________ atoms in a benzene ring is replaced by another atom or group, we call it a 
monosubstituted benzene. 
Monosubstituted benzenes are named by simply using the name of the substituted group as a 
___________________attached to “benzene.” 

If ___________________than one hydrogen atom in a benzene has been replaced, we call it a polysubstituted 
benzene. For polysubstituted benzenes, b__________________________________and their “address” on the benzene 
ring is indicated in a similar way to that used for cycloalkanes. We label the first substituted carbon as_____and proceed 
either clockwise or counterclockwise in such a way as to give the ______________________combination of numbers of 
substituted carbons. 



CH3

NO2O2N

NO2

trinitrotoluene
(TNT)

key compound
in organic
synthesis mothballs

naphthalene

CH3
model
glue

methylbenzene
(toluene)

phenanthrene

Figure 8.1.12 Examples of common aromatic compounds
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