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General Properties

Alkenes contain double bonds and alkynes triple 
bonds. Both classes of compounds are 
hydrocarbons, containing only C and H atoms. 

– a double bond consists of 1 s and 1 p bond, 

– a triple bond consists of 1 s and 2 p bonds. 

Alkynes
C5H8
CnH2n-2

Every p bond results in the loss of a pair of H atoms.
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General Properties (cont’d)

The Index of Hydrogen Deficiency (IHD) can give 
an idea of possible structures based on the ratio 
of C to H. This is a count of the number of H2

molecules needed to obtain the corresponding 
saturated acyclic structure. The IHD is also equal 
to the number of rings and p bonds in the 
molecule.
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With multiple double (or triple) bonds three 
possible arrangements arise: cumulated, 
conjugated or isolated (non-conjugated). 
Conjugated are especially important as the p
bonds can interact.

Cumulated Conjugated Isolated

C=C=C C=C-C=C C=C-C-C=C

C=C=C=C C≡C-C≡C C≡C-C-C-C≡C
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• IUPAC Nomenclature of alkenes

– Use the Suffix -ene to show the presence of a carbon-
carbon double bond.

– Number the parent chain to give the 1st carbon of the 
double bond the lower number.

– Follow IUPAC rules for numbering and naming 
substituents.

– For a cycloalkene, the numbering of the atoms of the 
ring the must begin with the two carbons of the 
double bond. 
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• Some alkenes, particularly low-molecular-weight 

ones, are known almost exclusively by their 
common names.

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah




2,5-Dimethyl-2-hexene
1

2

3
4

5
6

2,5-Dimethyl-4-hexene
6

5

4
3

2
1

NOT

Number the chain in the direction that gives 
the functional group the lowest number.
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3,5-Dimethylcyclohexene

1
2

3
4

5

6

4,6-Dimethylcyclohexene

2
1

6
5

4

3NOT

Substituents are stated in alphabetical order.

Hw: 
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• IUPAC nomenclature of alkynes

– Use the infix -yne to show the presence of a carbon-
carbon triple bond.

– Number the parent chain to give the 1st carbon of the 
triple bond the lower number.

– Follow IUPAC rules for numbering and naming 
substituents.

- Common Name:
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1

2
3

4
56 1

2

3

4

5 6 7
8

Hex-1-en-5-yne (2E)-Oct-2-en-6-yne
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Vinyl and Allyl Groups

A vinyl group is the smallest group that contains a vinylic carbon.

An allyl group is the smallest group that contains an allylic carbon.

The substituent is on the vinylic or allylic carbon.
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Bonding in Alkenes

• Alkenes are sp2 hybridized

• Trigonal planar – bond angle ~120°

• 3 s and 1 p bond (or 2 single and 1 double)

• C=C double bond ~ 1.34 Å

• The p bond lock the geometry to planar
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