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Alkenes and Alkynes
Hydrocarbons (contain only carbon and hydrogen)

a) Saturated: (Contain only single bonds)

Alkanes (CnH2N + 2 )

Cycloalkanes (CnH2N )

b) Unsaturated: contain 

Alkenes: double bonds (CnH2N) 

Alkynes: triple bonds ((CnH2N - 2)

Aromatic: benzene like compounds
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Facts about double and triple bonds

HH

bond angle                   109.5                         120 o                               180 o

bond length                  154 pm                      134 pm                            121 pm

rotation                        possible                    restricted                          restricted

geometry                     tetrahedral                triagonal planer                linear

Hypridization                sp3                             sp2                                  sp

Bond Length in Benzene                   139 pm  (plannar, sp2 hypridized)
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A pi bond is one in which the electrons in the p orbitals are held above and below the plane 

of the molecule.

The sigma bond is stronger than the pi bond.

A double bond is formed from a sigma bond and a pi bond, and so it is stronger than a 

single bond.
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Physical Properties
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• Physical properties:

• non-polar or weakly polar

• no hydrogen bonding

• relatively low mp/bp     ~ alkanes

• water insoluble

Importance:

• common group in biological molecules

• starting material for synthesis of many plastics
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The more substituted alkene will form
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Saytzeff orientation:

In dehydrohalogenation the preferred product is the alkene that has the greater number of alkyl
groups attached to the doubly bonded carbon atoms

(the more substituted alkene will form)

Ease of formation of alkenes:

R2C=CR2 > R2C=CHR > R2C=CH2, RCH=CHR > RCH=CH2 > CH2=CH2

Stability of alkenes:

More no of the substitutes and more the stability of the alkenes

R2C=CR2 > R2C=CHR > R2C=CH2, RCH=CHR > RCH=CH2 > CH2=CH2

Example:

CH3CH2CHCH3 + KOH(alc) → CH3CH2CH=CH2 RCH=CH2

Br 1-butene 19%
sec-butyl bromide +

CH3CH=CHCH3 RCH=CHR

2-butene 81%
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