
Alkanes
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Hydrocarbons: 1. Aliphatic 2. Aromatic

Alkanes; Alkenes; Alkynes; Arenes
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• Alkanes
They Contain: Hydrogen, Carbon; Single bond; SP3 Carbon; Least reactive 
compounds; No reactive functional groups; Saturated hydrocarbon; No 
electrophile; No neocleophile; CnH2n+2 Structures.

• Alkenes
They Contain: Hydrogen, Carbon; Double bond; SP2 Carbon; Unsaturated 
hydrocarbon; CnH2n Structures.
• Alkynes
They Contain: Hydrogen, Carbon; Triple bond; SP Carbon; Unsaturated 
hydrocarbon; CnH2n-2 Structures.

• Cyclic hydrocarbons
They Contain: Hydrogen, Carbon; Single bond; SP3 Carbon; Cyclic structure; 
CnH2n Structures.
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• The family of organic compounds

• Functional groups: R-Cl, R-CN, R-OH, R-CHO, R-NH2, R-O-R, R-NO2, R-SH

• Reactive sides of hydrocarbons
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Methane; Ethane; Propane

1. Common names; 2. The IUPAC names

Nomenclature
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Intermolecular forces (Induced dipole interaction)

Van der Waals forces (London forces) 

Each additional –CH2- group increases the boiling point by about 30 

°C up to about ten carbons, and by about 20 °C in higher alkanes.

Properties

Solubility in water: Insoluble

Hydrophobic (water hating)

Alkane density: about 0.7 g/ml
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Isomeric alkanes:

1. Constitutional isomer 

2. 2. Stereoisomers
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A homologous series: Series unbranched alkanes that differ only by the 
number of -CH2- groups.
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1. Longest continuous chain

2. Identify the substituent group

3. Give the lowest number to the substituent

4. Write the name of compound

Name the substituent groups attached 

to the longest chain as alkyl groups.

Alkyl groups: Methyl; Ethyl; n-Propyl

CH3-; CH3-CH2-; CH3-CH2-CH2-
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Alkyl group:

Classification
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• When there are two longest chains of equal length, use the chain with 
the greater number of substituents as the main chain.

• The longest chain, beginning with the end of name the substituent 
groups attached to the longest the chain nearest a substituent.

• Give the location of each alkyl group by the number of the main-chain 
carbon atom to which it is attached.

• -CH3 Methyl unit or group; -CH2- Methylene group; -CH Methine group
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The same compounds

4-ethyloctane

4-ethyl-3-methyloctane

4-ethyl-3,5-dimethyloctaneBond line formula 16
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Cycloalkanes:
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Distilation
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Cracking: Conversions of large alkane molecules to small alkane molecules.

Reactions 
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Reforming: Conversion of alkanes to highly branched alkanes and aromatic 
compounds.
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ΔHo = Ho
Products - Ho

Reactants

Ho = The heat content or Enthalpy

In exothermic reaction:  ΔHo = - Ho
Products < Ho

Reactants

In endxothermic reaction:  ΔHo = +   Ho
Products > Ho

Reactants

Combustion
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Reduction:

Oxidation reactions:
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