Topic 10 – Organic Chemistry
Lesson 2 – Classes of Organic Compounds

Terms to Know
Hydrocarbons –

Homologous series –

Saturated Hydrocarbons –

Unsaturated Hydrocarbons –

Alkane hydrocarbons –

Alkene hydrocarbons –

Alkyne hydrocarbons –

Functional groups –

Alcohols –

Monohydroxy alcohols –

Primary alcohols –

Secondary alcohols –

Tertiary alcohols –

Dihydroxy alcohols –

Trihydroxy alcohols –

Halides –

Ethers –

Aldehydes –

Ketones –

Organic acids –

Esters –

Amides –

Amines –
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Alkynes are unsaturated hydrocarbons in which all
members share the following characteristics
General formula

CoHana CH, C:H,

Structural Formula }II
One triple bond H-C=C-C-H
|
H

Name ending
-yne ethyne propyne
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Table Q
Homologous Series of Hydrocarbons

Name | General Examples
Formula [ Nqpy Structural Formula
H
alkanes | C,H ethane |
alkenes | C,Hy, ethene
alkynes | CHy 5 | ethyne

Note: n = number of carbon atoms
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Halides (halocarbons) are classes of organic compounds in which
the functional group is one or more halogen atoms

Functional Group General Formula
-halogen R =X (R is a hydrocarbon
chain and Xis an attached
halogen)
HH
Examples Helodeon
C,HsBr o bromoethane
W
CHyCHBrCH,CH; PO S 2- bromobutane
IRRE
CH,BrCHBrCH; 1,2-dibromopropane
HHH
L
]
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Alcohols are classes of organic compounds with hydroxyl (-OH)
as the functional group

Functional group General formula Name ending
-OH (hydroxyl) R-OH -ol
Examples Hon
C,HsOH H=C—C—0—H ethanol
III }‘l
H
HoH O oH
CH,CH(OH)CH,CH, - 2-butanol
WO oH o

CH,(OH)CH,CH,(OH) 1,3-propanediol
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Monohydroxy! alcohols contain only one —OH functional
group attached to a hydrocarbon chain
* Primary alcohol — monohydroxyl alcohol in which the one
OH is attached to a carbon that is bonded to one other
carbon atom
OH is always on the end carbon atom
names of primary alcohols usually DO NOT contain any
number
if the name contains a number, it must be the number 1

Examples HH

Ethanol CH3CH,0H R
i

1-butanol  OHCH,CH,CH,CH; HHH




image10.png
Secondary alcohol — monohydroxyl alcohol in which the one OH is
attached to a C atom that is bonded to two other C atoms

OH is never the end carbon

Names of secondary alcohols will always contain a number
greater than 1

Number indicates which carbon atom the —OH is bonded to

Examples
2-propanol CH,CH(OH)CH;

3-pentanol CH3CH,CH,CH(OH)CH,CH;
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Tertiary alcohol — monohydroxyl alcohol in which the one
OH is attached to a carbon that is bonded to three other
carbons

Name of a tertiary alcohol will always contain two of the
same number

Numbers indicate the position of the methyl group and OH
group

Example
2-methyl-2-propanol CH5C(CH3)(OH)CH;
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Dihydroxy alcohols contain TWO OH functional groups
attached to a hydrocarbon chain

Examples
1,2-ethanediol CH,(OH)CH,(OH)
1,3-propanediol CH,(OH)CH,CH,(OH)

Trihydroxy alcohols contain THREE OH functional groups
attached to a hydrocarbon chain

Examples
1,2,3-propanetriol CH,(OH)CH(OH)CH,(OH)
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Ethers are classes of organic compounds containing the
functional group —O-

Functional group General formula Naming

-0- R-O-R Name must include
prefixes for the two
hydrocarbon chains

Examples W
CH;0CH, “’E’O’E’” dimethyl ether
CH3CH,0CH; methyl ethyl ether
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Aldehydes are classes of organic compounds that contain
the functional group H-C=0

Functional group General Formula Name ending

H-C=0 R-C(H)=0 -al

Examples °

HCHO . methanal

CH5CH,C(=0)H lT' H ,p propanal
H-C-C-C
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Ketones are classes of organic compounds containing the
functional group —C(=0)-

Functional Group
-C(=0)-

Examples
CH,C(=0)CH,

CH3CH,CH,C(=0)CH;

General Formula
R-C(=0)-R"

—o—x

—
:l:l\

Name ending
-one

propanone
(acetone)

2-pentanone
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Organic acids are classes of organic compounds with the
functional group —C(=0)-OH or COOH

* lonize (is soluble) in water

* Weak electrolytes and conduct electricity

* Same properties of acids

Functional Group General formula Name ending
C(=0)-OH R-C(=0)-OH -oic
o
Examples "o C//
HCOOH \, methanoic acid
O0—H
CH3COOH HoO ethanoic acid
I
H-C-C-OH




image17.png
Esters are groups of organic compounds that have the functional

group —C(=0)-0-

* Responsible for characteristic smells of fruits and flowers, as
well as scents of colognes and perfumes

* Can be synthesized by combining an organic acid with an alcohol

Functional group General formula Name ending
-C(=0)-0- R-C(=0)-0-R -oate
Examples

CH;COOCH; methyl ethanoate
CH,CH,COOCH,CH; P ethyl propanoate
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Amines are groups f organic compounds that have the functional
group —N-

Functional group General Formula Name ending
-N- R-N(R*)-R” -amine
Examples I

CH3NH, ’ : methanamine
2-CH3CH(NH,)CH,CH; 2 2-butanamine

H3c—CH—CHp—CH3
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Amides are groups of organic compounds that have the functional
group —C(=0)-NH

Functional Group General Formula Name ending

-C(=0)-NH R-C(=0)-NH(R") -amide

Example ﬁ

CH3CONH, HQ O AH ethanamide
wi
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H:C::C:H

ethane ethene ethyne
single bond double bond triple bond
1 prelectrons 2 prelectrons 3 prelectrons
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Alkanes are saturated hydrocarbons in which all
members share the following characteristics:

General formula CH,
CoHanea

Structural formula i
All single covalent H“f—”
Bonds H

IUPAC name ending
-ane Methane

CsHg

Propane
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Alkenes are unsaturated hydrocarbon in which all
members share the following characteristics
General formula

CiHan CH, CiHe
Structural Formula  H, M o
One double bond L£=C H—g—C=¢

H H H H

Name ending
-ene ethene propene




