Chapter 9. Organic Chemistry

Overview


Chapter 9 discusses the chemistry of the carbon atom, the only element that has a major field of chemistry devoted to the study of its compounds. Of the tens of millions of known chemical compounds, more than 95% are compounds of carbon.  The types of hydrocarbons are discussed, and various functional groups are introduced. 

Lecture Outline

9.1 The Unique Carbon Atom

Carbon can form an almost infinite number of molecules of various shapes, sizes, and compositions.

Hydrocarbons: Compounds only containing H and C, often called saturated hydrocarbons.
9.2 Alkanes


Alkanes are hydrocarbons with only single carbon-to-carbon bonds.

Formulas and names for the first 10 hydrocarbons and their isomers are discussed

9.3 Cyclic Hydrocarbons: Rings and Things


Cyclic hydrocarbons are ring or loop structures.
9.4 Unsaturated Hydrocarbons: Alkenes and Alkynes


Alkenes are hydrocarbons with at least one double carbon-to-carbon bond.


Alkynes are hydrocarbons with at least one triple carbon-to-carbon bond.
9.5 Aromatic Hydrocarbons: Benzene and Relatives


Aromatic hydrocarbons have delocalized electrons. 
9.6 Chlorinated Hydrocarbons: Many Uses, Some Hazards


Chlorofluorocarbons (CFCs) are one type of chlorinated hydrocarbon.
9.7 The Functional Group


Functional groups determine the chemistry of the organic molecule.


Table 9.4 shows selected organic functional groups.
9.8 The Alcohol Family
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R-OH, such as ethanol CH3CH2OH 
9.9 Phenols


 (an aromatic hydrocarbon and alcohol)
9.10 Ethers


R-O-R’   

9.11 Aldehydes and Ketones

Aldehyde R–CHO  
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 Ketone – a carbon chain with a carbon - oxygen double bond  
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9.12 Carboxylic Acids


R-COOH
9.13 Esters: The Sweet Smell of RCOOR’

9.14 Amines and Amides


Amine- NH2 Amide- oxygen double bonded to a carbon with a nitrogen next to

the carbon.

9.15 Heterocyclic Compounds: Alkaloids and Others


Compounds with atoms other than carbon in the ring are heterocyclic.
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