Organic Nomenclature

Hydrocarbons are organic compounds that contain ________________ and ______________. These _________________ that contain only SINGLE covalent bonds are called ______________________. Each carbon atom has ______ valence electrons and can form _____ bonds. Hydrogen has ____ valence electron and can form ____ bond. Hydrocarbons are named according to the number of _________ atoms in a straight chain per molecule. This is called the _____________ chain.
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The first 10 alkanes belong to a _____________________ series. This is where the adjacent members of the series differ by a constant unit. For example, the general molecular formula for any alkane is _____________. Alkanes have some unique properties. Most alkanes are _______________ and do not form solutions with water. Hydrocarbons containing _______ carbons are gases at room temperature. Those compounds containing between _________ carbons are liquids and those that have more than ______ carbons are solids at room temperature. 

If the molecule has a structure with other atoms attached to the parent chain, the naming has a similar process. The attached group is called a ________________. If the branch is made of carbons and hydrogens it’s called an __________ group. These are named with the same prefixes as the parent chains and have the ending _____. They are named alkyl groups because they are formed when one hydrogen atom is removed from an alkane molecule.
Naming molecules:

1. Find the longest continuous chain of carbons in the molecule and name it. These won’t necessarily be in a straight line. 

2. Number the carbons in the main (parent) chain sequence. Do this so that the attached groups will fall on the lowest numbers possible. This allows you only to number from left to right or right to left, not both per molecule.

3. Identify the branches attached to the parent chain. 

4. Add numbers to the names of the substituent groups to identify their positions (methyl becomes 2-methyl)

5. Use prefixes to indicate the appearance of a group more than once in a structure. Use di (twice), tri (three times), tetra (four times), etc. 

6. List the names of the branched groups in alphabetical order. Ignore the prefixes (di, tri, etc) 

7. Use proper punctuation. The whole molecule is one word. Use commas to separate numbers and dashes to separate numbers from words. 

Drawing molecular structures:

1. Find the root word in the hydrocarbon chain (ends in –ane). Write as many carbons in a chain as there are in the prefix to the root word.

2. Number the carbons of this parent carbon chain.

3. Identify the substituent groups (then attach to parent chain at the appropriate position).

4. Add hydrogens as needed. Remember each carbon forms a total of four bonds. 

Some alkane structures can be drawn with different structural formulas but have the same molecular formula. These are called _______________ _____________. These isomers differ in both ___________________________ and _________________________________. In general, as __________ branched groups are added, the boiling points of the isomers decrease. 

Since alkanes fill every ____________ electron from a carbon atom with an electron from a ____________ atom, they are called ______________ compounds. They cannot hold more atoms than they do already. Molecules that could hold more hydrogen or other branched groups are called unsaturated compounds. These are alkenes (compounds with one or more double bonds between two carbon atoms) and alkynes (compounds with one or more triple bonds between two carbon atoms). These __________ and ___________ bonds can be broken apart to accommodate further branched groups, thus “unsaturated”. 

Alkenes and alkynes are named with the same prefixes as alkanes, but their endings change to accommodate the multiple bonds to –ene or –yne. Molecules with ________ or more carbons need to be numbered to designate the location of the double or triple bond. If there happens to be multiple double or triple bonds, prefixes (di, tri, etc) are used along with the numbers. 

In unsaturated hydrocarbons, ____________________________ can exist. This is due to the lack of rotation around the __________________  bond. In the ________ conformation, the substituted groups are on ________________ sides (across the bond). In the ________ conformation, the substituted groups are on the __________ side of the double bond. These __________________ differ ONLY in geometric arrangement, not structure. 

Often times the molecules do not exist in _________________________ form, but have their ends connected to form a cyclic structure.  Cyclic structures follow the same naming patterns as straight chain hydrocarbons, but the prefix ________ is put in front of the parent chain. (For example, a four carbon ring structure would be named cyclobutane.) 

A special group of unsaturated cyclic hydrocarbons are known as _________. Arenes contain single or multiple groups of rings. ___________ is the simplest arene, also called an __________________ compound. Benzene, _________, can be either a parent chain or a substituent group.  When benzene is a substituent, it is called a _________ group. When benzene contains 2 branches that are identical, we can use _______, _________, or ________ to indicate their position in replace of numbers. This ONLY works for benzene.
Sometimes a substituent contains ____, _____, _____, or _____. They are called __________ groups because they are the chemically functional part of the molecule and are a specific ____________________ of atoms in the compound. Most organic compounds are categorized by their __________________________________. _________ and ____________ are also considered functional groups. In general, ________ is the symbol used to represent __________ chains or rings that are attached to the functional group. 

