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Knowing the “degrees of unsaturation” can help a chemist determine the structure of 
an unknown compound.


CH4	 	 C2H4 vs C2H2 vs C2H6		 	 C3H6 vs C3H4 vs C3H8


Degrees of Unsaturation: saturated vs unsaturated Section 5.1
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Degrees of Unsaturation: the number of H atoms needed to 'saturate' C atoms Section 5.1
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one degree of unsaturation means one π bond or one ring


two degrees of unsaturation means two π bond, one π bond and one ring, or two rings


three degrees of unsaturation means three π bonds, etc...


Degrees of Unsaturation Section 5.1

4

CH2 CH2

CH2

CH2CH2

CH2

CH3
CH2

CH2
CH2

CH3

CH3
CH

CH
CH3

CH2
CH

CH2
CH

CH2

CH3
CH2

CH2
CH3

CH3
CH2

CH2
CH2

CH2
CH3
















("expected" # of H atoms) – (actual # of H atoms)	 	 
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Degrees of Unsaturation Section 5.1
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How do other atoms effect the number of H atoms needed to saturate the C atoms?


O or S atoms





Halogens


N or P atoms


Degrees of Unsaturation: The presence of other atoms Section 5.1
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("expected" # of H atoms) – (actual # of H atoms)	 	 
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How do non C atoms effect the number of H atoms needed to saturated the bonding?


O or S atoms	 	 	 	 	 Halogens		 	 	 	 	 	 N or P atoms


("expected" # of H atoms) = 2 x (# C atoms) + 2 – (# halogen atoms) + (# of N atoms)


degrees of unsaturation in


C3H7ClO	 	 	 	 	 	 	 	 C7H9N


Degrees of Unsaturation Section 5.1
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Allyl 	 	 	 	 	 	 and 	 	 	 	 	 Vinyl


Same rules as alkanes and alcohols, except, alkenes are a functional group, so the position of the 
double bond gets the lowest number and "ane" ending of parent hydrocarbon is changed to "ene".

 


Alkene Nomenclature Section 5.2
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Practice Section 5.2
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