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Hydrocarbons
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Hydrocarbons
 There are two main types of hydrocarbons
 1. Aliphatics – these can be branched, straight or cyclic
 2. Aromatics – these are based on the benzene ring
 H
 H
 H
 H
 H
 H
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Aliphatics
 ALKANES
 • Contain carbon-carbon single bonds• Non-polar (due to C-C and C-H bonds)• Saturated because they contain max # of atoms
 per carbon (4 bonds)• General formula is CnH2n+2
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Aliphatics
 STRAIGHT CHAIN ALKANES
 FORMULA NAME CONDENSED STRUCTURE LINE STRUCTURE
 CH4 methane CH4 N/A
 C2H6 ethane CH3CH3 N/A
 C3H8 propane CH3CH2CH3
 C4H10 butane CH3CH2CH2CH3
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Aliphatics
 ALKENES
 • Contain carbon-carbon double bonds• More reactive than alkanes due to double bonds• Non-polar (due to C-C and C-H bonds)• Unsaturated• General formula is CnH2n
 • Stronger intermolecular forces than in alkanes (higher boiling/melting points)
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Aliphatics
 STRAIGHT CHAIN ALKENES
 FORMULA NAME CONDENSED STRUCTURE LINE STRUCTURE
 C2H4 ethene CH2CH2
 C3H6 propene CH2CHCH3
 C4H8 butene CH2CHCH2CH3
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Aliphatics
 ALKYNES
 • Contain carbon-carbon triple bonds• More reactive than alkenes due to triple bonds• Non-polar (due to C-C and C-H bonds)• Unsaturated• General formula is CnH2n-2
 • Stronger intermolecular forces than in alkenes (higher boiling/melting points)
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Aliphatics
 STRAIGHT CHAIN ALKYNES
 FORMULA NAME CONDENSED STRUCTURE LINE STRUCTURE
 C2H2 ethyne CHCH
 C3H4 propyne CHCCH3
 C4H6 butyne CHCCH2CH3
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ORGANIC NOMENCLATURE
 PREFIX ROOT SUFFIX+ +
 PREFIX – tells name and location of each branch on the main carbon chain
 ROOT – tells the number of carbon atoms in the main chain or ring
 SUFFIX – tells type of compound (i.e. alkanes get the suffix ane, alkenes get ene and alkynes get yne

Page 10
						

STEPS IN NAMING
 1.Find Root – find/count longest chain, if cyclic add “cyclo before root
 # of carbon atoms Root
 1 meth
 2 eth
 3 prop
 4 but
 5 pent
 6 hex
 7 hept
 8 oct
 9 non
 10 deca

Page 11
						

STEPS IN NAMING
 2. Find suffix – ane, ene or yne for aliphatic compounds. – If more than 1 double or triple bond exists, use
 di, tri before suffix (add “a” to end of root)
 3. Give each carbon a # in the main chain,– give lowest possible # to double/triple bond (if
 any)– If no double/triple bond, then # so that branches
 have lowest possible #

Page 12
						

STEPS IN NAMING
 4. Prefix – Name each alkyl group and give position #– If more than 1 branch, list in alphabetical order– Position of double/triple bonds come after
 positions and names of branches
 NOTE: Commas between numbers, hyphens between numbers and words
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ex. branched alkane
 CH3 CH2 CH2 CH CH3
 CH3
 alkyl group
 5 4 3 2 1
 2-methylpentane
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ex 2. branched alkane
 3-ethyl-3-methylpentane
 1 2 4 53
 CH2
 CH3 CH2 C CH2 CH3
 CH3
 CH3
 alkyl group
 alkyl group
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ex 3. branched alkane
 2,3,3-trimethyl-6-propylnonane
 1 23
 4 5 6 7 8 9
 CCH3 CH CH2 CH2
 CH3
 CH3
 CH3
 CH3
 CH
 CH2
 CH2
 CH3
 CH2 CH2
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ex 4. branched alkene
 4-methyl-1-hexene
 CH2 CH CHCH2
 CH2
 CH3
 CH3
 1 2 3 4
 5
 6
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ex 5. alkene with 2 double bonds
 1,4-pentadiene
 CH2 CH CHCH2 CH2
 1 2 3 4 5
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ex 6. cyclic alkanes
 cyclobutane
 CH2 CH2
 CH2 CH2
 1
 3
 4
 2
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ex 7. cyclic alkene
 5-methyl-1,3-cyclohexadiene
 4
 2 3
 1
 6 5
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