Topic 10 – Organic Chemistry
Lesson 5 – Reactions of Organic Compounds

Terms to Know
Substitution –

Addition (halogenation) –

Addition (hydrogenation) –

Esterification –

Condensation Polymerization –

Addition Polymerization –

Saponification –

Fermentation –

Combustion –
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Combustion— process of burning organic compounds (fuel) in
the presence of oxygen. Carbon dioxide and water are the two
main products of combustion reactions

Organiccompound + oxygen = carbondioxide + water
CoHig + 0, co, + H,0
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Esterification— process of making an ester by reactingan organic
acid with a primary alcohol

Organicreactants Organicproduct

organicacid + alcohol ester

organicacid + alcohol > ester + water
CH5COOH OHCH,CH,CH;  CH;COOCH,CH,CH,+ H,0

HO & HoH
H{‘fcﬂn + H—G—c—C—0—H H-C-C-O-E-C-C-H + H,0
W
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Polymerization— process of joiningsmall organic molecules
to make a molecule of a longerchain. Monomersare small
unit moleculesthatare being joined together by covalent
bonds. A polymeris the large unit molecule formed by
joiningmany (poly) monomerstogether in polymerization
reactions.

Condensation polymerization—monomers with OH group

are joined together as water is removed

* Ethersand proteins are substances commonly produced
by condensation polymerization.

CH;0H + HOCH,CH; > CH;OCH,CH; + H,0

. 1
H-C-0-H * H—g—?—ofﬂ9 H—{—
H H
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Addition polymerization —double bonded unsaturated
monomersare joined togetherto create a longer and
larger hydrocarbon polymer

n represents several repeated units of the molecule
Natural polymers— protein, starch, cellulose

Synthetic polymers—nylon, plastic, polyethylene, and
polyvinyl
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Organicreaction
tion

Reactants
alkane halogen

Products
1-halide acid

alkene  hydrogen alkane
halogenation addition alkene halogen 1,2-halide
3) Saponification fat base glycerol
(1,2,3-propanetriol)
4) Fermentation sugar ethanol CO,

5) Combustion hydrocarbon 0, co, water
6) Esterification organicacid alcohol | ester water
7) Polymerization
condensation alcohol alcohol ether water
addition n(CH,=CH,) (CH,CH,),
8) Cracking CuaHao CHye CHyy
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Substitution reactionsinvolve the removing of a hydrogen
atomfrom an alkane andreplacingit with a halogen. The
main organicproductis a halide

Organicreactant OrganicProduct
Alkane Halide (1 halogen attached)

alkane + halogen > halide + acid
C3Hg s K > CH,F + HF
H H H
HeG-G-c-ntFF > + HF
Aow

|
H
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Addition reactions involve the breaking of a double or
triple bond in an unsaturated hydrocarbon, and adding
hydrogen (orhalogen) atomsto the free electrons

Hydrogen addition —hydrogen atomsare addedto a
doubleortriple bond.

Organicreactant Organicproduct

alkene alkane

Alkene + hydrogen—>  alkane

CSHS HZ CSHS
HoH

Ned ] + H-H
s





image3.png
Halogen addition —halogen atoms are added to a doubleora
triple bond.

Organicreactant Organicproduct
alkene halide (2 halogen atoms attached)
alkene + halogen>  halide
C.Hg Br, C,HgBr,
HOH

N
A B Br-Br >
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Fermentation —organic process of making ethanol (an alcohol)

from sugar
* CO,and water are also produced
* Enzyme, which acts as a catalyst, is required for this process

Sugar  enzyme—> ethanol + carbondioxide
CeH1,06 C,HsOH co,

CHZ0H
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Saponification— organic process of makingsoap.
Glycerol, a tertiary alcohol, is also produced duringthe
process

Organicreactant Organicproduct
fat glycerol (an alcohol)
Fat + base > soap + glycerol
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