Teacher's Tools® Chemistry
Chemical Reactions : Organic Reactions: Student Review Notes
Addition Reactions
In an addition reaction, a molecule adds to each side of a multiple bond in a hydrocarbon. The multiple bond gets reduced by
one order for each such addition. Here are some examples:
Propene gas is mixed with chlorine vapor: Cl2(g) + C3H6(g) → C3H6Cl2(g)
Propyne gas is mixed with excess chlorine vapor: Cl2(g) + C3H4(g) → C3H4Cl4(g) (excess means addition 2 times)
Propene reacts with water in the presence of a catalyst: C3H6(g) + H2O(g) → C3H7OH(g) (read below)
As opposed to the addition of a diatomic species such as bromine or chlorine, a molecule such as water creates isomers.
There are two positions that the hydroxyl group can occupy and there is a rule that tells which isomer will be
predominantly formed. The rule is called Markovnikov’s Rule and it states: when a polar molecule adds to a multiple
bond, the electropositive part of the molecule bonds to the carbon that holds the largest number of hydrogen atoms (i.e.
in the case of water, hydrogen goes to the carbon with the most hydrogen atoms attached and the hydroxyl group goes
to the carbon with the fewer number of bonded hydrogen atoms).

Substitution Reactions
In a substitution reaction, an atom or a group of atoms in a molecule is replaced by a different atom or group of atoms. One
thing to watch is that for compounds such as benzene that have a delocalized pi-structure undergo substitution reactions, not
addition reactions. Here are some examples:
Methyl bromide is heated with a solution of sodium hydroxide.: CH3Br(l) + OH-(aq) → CH3OH(l) + Br-(aq)
A limited amount of liquid chlorine is added to an excess of benzene.: Cl2(l) + C6H6(l) → C6H5Cl(l) + HCl(l)
Ethane gas is heated with an excess of chlorine gas: C2H6(g) + Cl2(g) → C2H5Cl(g) + HCl(g)

Elimination Reactions
An elimination reaction is one in which a stable molecule is lost with the formation of a pi-bond. It’s essentially the reverse of
an addition reaction. Here are some examples:
Ethanol is heated in a sulfuric acid solution: C2H5OH(l) → C2H4(l) + H2O(l)
Condensation Reactions
Condensation reactions occur when two molecules combine by splitting out a small molecule, typically water.
Here are some examples:
Pure ethyl alcohol and pure acetic acid are mixed: CH3CH2OH(l) + CH3COOH(l) → CH3COOCH2CH3(l) + H2O(l)
Methanol and formic acid (methanoic acid) are mixed and warmed: CH3OH(l) + HCOOH(l) → HCOOCH3(l) + H2O(l)
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