CHAPTER 1.3- REACTIONS OF HYDROCARBONS

· All hydrocarbons readily burn in air to give carbon dioxide and water, with the release of large amounts of energy.

· In chemical reactions, alkanes are generally less reactive than alkenes and alkynes.

· This is due to the absence of the double or triple bonds found in the other two organic molecules.

· Aromatic compounds, with their benzene rings, are generally more reactive than the alkanes, and less reactive than the alkenes and alkynes.

· The type of C-C bonds can explain the characteristic reactions of saturated and unsaturated hydrocarbons.

· Single bonds are relatively difficult to break, and thus making them less reactive.

· They do undergo combustion reactions (where the products are carbon dioxide and water).

EG.    A barbecue reaction!

        C3H8(g)  +   5 O2(g)  ---->  3 CO2(g)  +  4 H2O(g) 

AN IMPORTANT NOTE:  Addition reactions, substitution reactions, and elimination reactions are the three main types of organic reactions.  Most organic reactions can be classified as one of these.

REACTIONS INVOLVING ALKANES:

· Substitution Reaction: a reaction in which a hydrogen atom in an organic compound is replaced by a halogen atom.

· Reactions with F2, Cl2, or Br2 occur.

· Reactions with F2 occur vigorously, but Cl2 and Br2 require heat or ultraviolet light to first dissociate the halogen molecules before the reaction proceeds.

· The product formed is a halogenated alkane.  

· Halogenated alkanes are also referred to as alkyl halides.
General Reaction:

- C – X   +    AY  (  -C – Y    +      AX

· Alcohols, alkyl halides and aromatic compounds commonly undergo substitution reactions.

    Observe example: page 24

REACTIONS INVOLVING ALKENES AND ALKYNES:

· Alkenes and alkynes exhibit much greater chemical reactivity than alkanes.

· This increased reactivity is attributed to the presence of the double and triple bonds.

· In an addition reaction, atoms are added to a double or triple bond.

· One bond of the multiple bond breaks so that two new bonds can form.

· To recognize an addition reaction, remember that two compounds usually react to form one major product. (Sometimes two isomers are formed.)

· A general reaction : 

                -CH = CH-     +     XY  (    - CH – CH – 

· Other addition reactions occur with hydrogen, hydrogen halides, and water.

Observe examples on page 25

Markovnikov’s Rule:   When a hydrogen halide or water is added to an alkene or alkyne, the hydrogen atom bonds to the carbon atom within the double bond that already has more hydrogen atoms.  

Do practice Questions:  page 27    # 1 (a) – (d)

REACTIONS OF AROMATIC HYDROCARBONS:

· Aromatic compounds do not react in the same way that compounds with double or triple bonds do.

· Benzene’s stable ring does not usually accept the addition of other atoms.

· Instead, aromatic compounds undergo substitution reacts.

· A hydrogen atom or a functional group that is attached to the benzene ring may be replaced by a different functional group.

    Observe following reaction:

Do practice questions:   Page 30  # 4 (a), (b),  5, 7

Read Summary : Reactions of Hydrocarbons 

Questions:  Page 31   # 2 (a) – (e), 3 (a) – (e), 4, 6, 

