
Organic Chemistry 
“As charcoal is to burning coals, and wood to fire, 

So is a contentious man to kindle strife.”  Proverbs 26:21 
 

● Organic chemistry: study of compounds containing carbon 
● More chemical compounds are formed with carbon than with all other elements 

combined 
1. Carbon forms four covalent bonds (valence e- = 4) 
2. Carbon can bond to form compounds of many different shapes [Table p. 172]; 

isomers are compounds having the same molecular formula but different 
structural formula (shape) 
 
C 6H 12O 6 isomers: 

 
3. Carbon atoms may form single, double, or triple bonds: 

 
 
Hydrocarbons 

● Compounds that contain only carbon and hydrogen 
● Versatile compounds used as 

fuel: propane (C 3H 8), butane (C 4H10) 
lubricants: Vaseline/petrolatum (C 25H 52) 
plastics: ethylene (chain of C2H 4 molecules) 
medication, clothing 

● Alkanes : hydrocarbons only having single bonds  between atoms; names of all 
alkanes end in -ane ; named according to the number of carbon atoms they 
contain [Table p. 173] 
 



Name  Number of C atoms 

meth  1 

eth  2 

pro  3 

but  4 

pent  5 

hex  6 

hept  7 

oct  8 

non  9 

dec  10 
 
    Methane, ethane, propane, butane are the lightest alkanes (because they have the 
fewest carbon atoms) and exist as gases at normal temperature and pressure 

 

 
Methane (CH 4) 

 
● Alkenes : hydrocarbons containing one or more double bonds between carbon 

atoms; names of all alkenes end in -ene 

 
Ethene (C2H4) 

    Ethene gas naturally produced by fruits and vegetables to promote ripening; 
carotenes responsible for red-orange-yellow color of many fruits and vegetables 

● Alkynes : hydrocarbons with one or more triple bonds between carbon atoms; 
alkynes names end in -yne 



      Alkynes rarely occur in nature; artificially produced alkynes useful in industry like 
plastics 

 
Ethyne (also known as acetylene) (C 2H 2) 

 
● Cyclic hydrocarbons: ring-shaped molecules formed by carbon atoms; name 

preceded by cyclo- 

 
Cyclohexane (C 6H12) 

 
● Aromatic hydrocarbons:  pleasant aroma; cyclic structure with e- that are 

delocalized (shared by more than two atoms) that travel freely among the atoms 
forming a ring 

 
Benzene (C 6H 6) 

Benzene is poisonous in large amounts; TNT (trinitrotoluene, C 7H5N3O6) derived 
from aromatic hydrocarbons 

 
 
 



Substituted hydrocarbons 
● Substituted hydrocarbons that have one or more H atoms replaced with 

different atoms or groups of atoms; resulting compound will have different 
properties depending on the group replacing its H atoms 

● Functional group: group of atoms capable of replacing a H atom 
● Haloalkanes: one or more H atoms replaced by halogen atoms 

 
Chloromethane tetrachloromethane 

 
● Alcohols:  one or more H atoms replace with an -OH group (hydroxyl group); 

names have the suffix -ol 

 
Methanol (CH 3OH) Ethanol (C 2H 5OH) 

 
Methanol, ethanol used as fuel; isopropyl alcohol used as rubbing alcohol/first 

aid 
 

● Carboxylic acids: H replaced by functional group -COOH 

 
Names of carboxylic acids end in -oic acid; pungent odor 

 
Ethanoic acid (CH3COOH)/acetic acid (vinegar) 

 
 



● Esters: H replaced by a hydrocarbon chain -COO-; found in the middle of the 
molecule: 

 
Methyl ethanoate (CH3COOCH 3) 

Esters named by first word (name of chain replacing carboxyl group H atom, 
ending in -yl) + second word (name of carboxylic acid with ending changed to -ate); 
floral, fruity odors; used in soothing ointments 
 
Soaps 

 
● Salt containing a carboxylate ion (anion formed by removing the H atom from a 

carboxylic acid group); carboxylate ion is long and narrow with a polar and and 
nonpolar end; unique structure allows soap to dissolve nonpolar substances, 
such as oil or grease, in a polar liquid, such as water [Soap diagram p. 178] 

● Nonpolar ends attracted to nonpolar ends of grease and oil, with polar ends 
sticking out → water molecules attracted to polar ends and surround grease 
droplet → lift and carry away grease 

● Hard water contains ions (Fe, Mg, Ca) that react with soap salts to form sticky 
scums of insoluble compounds so detergents used 
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Polymers 

 
● Hundreds or thousands of small organic molecules linked into much larger 

molecules; produced by process of polymerization 
● Polyethylene - consists of repeated units of ethene; double bond broken by heat 

and pressure; long chains used to make plastic toys, containers, and plastic 
wrap 

● Polyester - repeated esters used to make fabrics  
 


