CHAPTER 15 BLM 15.1.2

OVERHEAD Addition, Substitution,
Elimination, and
Esterification Reactions

Sample Problem

Identify each type of reaction and then complete the equation.
H,50

1. HO—CH,CH,CH; —&—4}

2. H,C=CHCH,CH; + H, Pt or Pd

UV light
—_

H,50,
ST

3. CH,CH(CH,)CH,CH, + Br,
4. CH,CH,CH,COOH + CH,CH,OH

Solution
1. The alcohol is heated in the presence of a strong acid. This reaction is an elimination reaction. An
alkene and a small second product are formed in elimination reactions:
] v e H-.50, _ o
I_l';_}—‘-:_,I_.[2'-:_,-I__[‘-EI-:_,-I_I_:uJ —_— (_,H:.-_ _LHLH:!, + H(jH

propan-1-ol propene water

2. A small molecule reacts with an alkene in such a way that two parts of the small molecule
become bonded to two adjacent carbons in the organic molecule. This reaction is an addition
reaction. The addition reaction gives a single product, as follows:

H,C—CHCH,CH, + H, 2torPd . oy ey cnen,
but-1-ene hydrogen butane

3. A small molecule reacts with an alkane in the presence of ultraviolet light in such a way that one
part of the small molecule is bonded to a carbon of the organic molecule. This is a substitution
reaction. Depending on how much bromine is present, the reaction may continue until all the
hydrogen atoms have been substituted. Furthermore, the first bromine atom could replace any one
of the hydrogen atoms. Only one of the many products that are possible for this reaction is given
here:

P, T : IV i - . T
CH,CH(CH,)CH,CH, + Br, Y 180t oy cipe (cHy)cH,cH,  +  HBr
2-methylbutane bromine 2-bromo-2-methylbutane  hydrogen bromide

4. A carboxylic acid reacts with an alcohol. This is an esterification reaction. An ester and water will
be formed as products. The equation is completed as follows:
H,50 ~TT ATT 1T ~TT -
CH,CH,CH,COOH + CH,CH,0H ——*, CH;CH,CH,COOCH,CH; + HOH

butanoicacid ethanol ethyl butanoate water
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