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carbon  

 

methane 

carbons ethane 

carbons propane 

carbons butane 

carbons pentane 

carbons hexane 

carbons heptane 

carbons Octane 

carbons nonane 

carbons decane 

Names for straight-chain alkanes: 
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Cyclic alkanes are called cyclopropane, cyclobutane, cyclopentane, 
cyclohexane, and so on: 

In the case of multiple substituents, the prefixes di, tri, and tetra are used. 

Some groups can only be present on a terminal carbon, and thus a 
locating number is not necessary: aldehydes end in ‘al’, carboxylic acids in 
‘oic acid’, and carboxylates in ‘oate’. 
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Drawing abbreviated organic structures 
Often when drawing organic structures, chemists find it convenient 
to use the letter ‘R’ to designate part of a molecule outside of the 
region of interest.  If we just want to refer in general to a functional 
group without drawing a specific molecule, for example, we can use 
‘R groups’ to focus attention on the group of interest: 
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C6H14 
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Alcohols, Phenols, and Thiols 
In the alcohol functional group, a carbon is single-bonded to an OH group (the 
OH group, when it is part of a larger molecule, is referred to as a hydroxyl 
group). Except for methanol, all alcohols can be classified as 
primary,secondary, or tertiary.  In a primary alcohol, the carbon bonded to the 
OH group is also bonded to only one other carbon.  In a secondary alcohol 
and tertiary alcohol, the carbon is bonded to two or three other carbons, 
respectively. When the hydroxyl group is directly attached to an aromatic ring, 
the resulting group is called a phenol. The sulfur analog of an alcohol is called 
a thiol (from the Greek thio, for sulfur). 
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Amines: are characterized by nitrogen atoms with single bonds to hydrogen and 
carbon. Just as there are primary, secondary, and tertiary alcohols, there are 
primary, secondary, and tertiary amines. Ammonia is a special case with no 
carbon atoms. 

One of the most important properties of amines is that they are basic, and are 
readily protonated to form ammonium cations. In the case where a nitrogen has 
four bonds to carbon (which is somewhat unusual in biomolecules), it is called a 
quaternary ammonium ion. 
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Carboxylic Acids and Their Derivatives 
When a carbonyl carbon is bonded on one side to a carbon 
(or hydrogen) and on the other side to an oxygen, nitrogen, 
or sulfur, the functional group is considered to be one of the 
‘carboxylic acid derivatives’, a designation that describes a 
set of related functional groups.  The main member of this 
family is the carboxylic acid functional group, in which the 
carbonyl is bonded to a hydroxyl group.   The carboxylate 
ion form has donated the H+ to the solution.  Other 
derivatives are carboxylic esters (usually just called 
‘esters’), thioesters, amides, acylphosphates, acid chlorides, 
and acid anhydrides.  With the exception of acid chlorides 
and acid anhydrides, the carboxylic acid derivatives are very 
common in biological molecules and/or metabolic pathways, 
and their structure and reactivity will be discussed in more 
detail in later chapters. 
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