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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.

 
They are also “unsaturated” as they contain p
bonds and are also known as olefins.



General Properties (cont’d)

They contain less H atoms that the corresponding
alkane, generic chemical formulas are;
 
   CnH2n+2    alkanes
   CnH2n        alkenes
   CnH2n-2    alkynes
 
Every p bond results in the loss of a pair of H
atoms.



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.



General Properties (cont’d)

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



• 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.



• Some alkenes, particularly low-molecular-weight
ones, are known almost exclusively by their
common names.
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3,5-Dimethylcyclohexene
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4,6-Dimethylcyclohexene
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 double bond لادنع نمً امئاد دعلا أدبن اننأ قفتن
 مأ ةعاسلا براقع سكع يشمن له ررقن يكل نكلو
 نوبركلا تارذ ماقرا عومجم نوكي نأ يعارن ،عم
نكمي ام لقا تاعرفتلل ةلماحلا



• 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:





!





1. What is the common name for the alkene with the IUPAC name “2-Methylpropenel”?
a) acetylene
b) isobutylene
c) dimethylbutylene
d) isobutane



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

 
 
 
 



Cis – Trans Isomerism

The double bond in an alkene is rigid, that is it
will not rotate freely. Therefore substituents on
the carbon atoms will produce geometric isomers
the same as on a cycloalkane ring.



Cis – Trans Isomerism (cont’d)
If the two non-hydrogen atoms or groups are on the same side of
the double bond it is a cis- arrangement, on opposite sides a trans-
arrangement, i.e.
 
 
 
 
 
 
 
Note that they have different physical properties, this is because
their dipole moments are different.



Chemical Reactivity
The chemical reactivity of alkenes arise
from the p electrons. The p bond is
weaker than the s bond so these electron
react first. The reagent will add across the
double bond so these are addition
reactions.



Electrophilic Addition Mechanism

The basic mechanism is the same for all
reagents, a two step reaction where an
electrophile (E) add to the p bond in the first step
creating a carbocation intermediate. A
nucleophile (Nu) then adds to the carbocation in
the second step.
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