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          Period: _____

Organic Chemistry Notes
Organic chemistry is defined as the chemistry of CARBON-based compounds. In addition, the carbon atoms may form single, double or triple bonds to neighboring atoms, which further extends the range of possible molecules.

We are going to look primarily at compounds containing only carbon and hydrogen.

ALKANES
An alkane is a hydrocarbon in which all the carbon atoms are connected by single bonds. These are also called SATURATED hydrocarbons because they contain the maximum number of atoms bonded to each carbon. 
A carbon atom can form four bonds (remember  H-O-N-C 1-2-3-4)
	# of Carbon atoms
	Name of Alkane*
	Sequence of Hydrocarbons
	Formula

	1
	methane
	CH4
	CH4

	2
	ethane
	CH3CH3
	C2H6

	3
	propane
	CH3CH2CH3
	C3H8

	4
	butane
	CH3CH​2CH2CH3
	C4H10

	5
	pentane
	CH3CH2CH2CH2CH3
	C5H12

	6
	hexane
	CH3CH2CH2CH2CH2CH3
	C6H14

	7
	heptane
	CH3CH2CH2CH2CH2CH2CH3
	C7H16

	8
	octane
	CH3CH2CH2CH2CH2CH2CH2CH3
	C8H18

	9
	nonane
	CH3CH2CH2CH2CH2CH2CH2CH2CH3
	C9H20

	10
	decane
	CH3CH2CH2CH2CH2CH2CH2CH2CH2CH3
	C10H22


*Note that the name is composed of the prefix indicating the # of carbons  +   -ane
Look at the sequence of the formulas and sequence of hydrogen atoms connected to carbon atoms in the chart above. Suggest a general formula for all straight—chain alkanes. That is, if there are “n” carbons, how many hydrogens will be present?      General formula for alkanes:  _____________________
In this class, we will primarily use the structural formula and the condensed formula to represent organic compounds. You need to know the difference between these and how to use both forms.  
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Structural formula



Condensed formula

ALKYL GROUPS AND BRANCHED HYDROCARBONS
A hydrocarbon chain can have “side branches” which are also hydrocarbon chains. These attached ‘groups’ are called ALKYL GROUPS.

An ALKYL GROUP is an alkane which has lost one hydrogen atom. An alkyl group is named by changing the “ane” ending of the original hydrocarbon to “yl”.

EXAMPLES:

Original hydrocarbon


Alkyl group

methane   
CH4



methyl     - CH3
ethane        
CH3CH3


ethyl 
    - CH2CH3
propane 
CH3CH2CH3 


propyl      - CH2CH2CH3
butane 

CH3CH2CH2CH3

butyl
    - CH2CH2CH2CH3
Steps to naming branched-chain alkanes: 

1. Identify the longest continuous chain of carbon atoms.  This chain is called the ‘PARENT’ chain.  Give it the name of the alkane corresponding to the number of carbons it contains. (ex. 6 carbons = hexane)
2. Identify the branches attached to the parent chain.  These are the alkyl groups.  Give each one the name of the alkyl group corresponding to the number of carbons it contains. (ex. 2 carbons = ethyl)   
3. Number the carbons in the parent chain to give the lowest possible numbers to the branches.   

4. Write the name of the compound.  The parent chain name goes at the end, and it is preceded by the names of the groups (in alphabetical order) and their numerical locations based on the numbering of the parent chain.  A hyphen appears between the number and the branch name.
5. If more than one of the same size branch appears, commas separate the numerical locations, and the following prefixes are used to indicate how many of each group are present:

di =2, tri = 3 , tetra = 4 (that should do it!)

Follow the rules to name these compounds:
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STRUCTURAL ISOMERS are compounds which have the same molecular formula but a different arrangement of atoms.  Each isomer has a set of chemical and physical properties which differ from those of other isomers with the same chemical formula.

Note:  In the following examples, hydrogens may be omitted from the structural formula for simplicity.

Ex. 1. Write the structural formula and name for the two isomers of C4H10.
Ex. 2.  Write the structural formula and name for the three isomers of C5H12.
Ex. 3.  Write the structural formula and name for the two isomers that involve a single methyl group attached to hexane.

Ex. 4.  Write the structural formula and name for the four isomers that involve two methyl groups attached to pentane.

MULTIPLE BONDS (ALKENES and ALKYNES)

An ALKENE is an organic compound containing a carbon—carbon double bond. 
An ALKYNE is an organic compound containing a carbon—carbon triple bond.
The naming of compounds with double and triple bonds is quite straightforward.  If a double bond is present, change the ‘ane’ ending of the parent hydrocarbon to ‘ene’. If a triple bond is present, change the ‘ane’ ending of the parent hydrocarbon to ‘yne’.

An easy way to remember the bond endings:

single bonds

double bonds

triple bonds

     ANE

       ENE

     YNE        The first letters are in alpha order!

A couple of key points to remember in naming alkenes and alkynes:
1. The parent chain MUST contain the double or triple bond.

2. The numbering of the parent chain must be done to give the lowest numbers possible to the carbons in the double/triple bond.  (The bond takes precedence over any branches that may be present.)

3. The location of the double/triple bond is noted by a number included in the name of the compound.

For example, CH3-CH=CH-CH2-CH3 is 2-pentene (not 3-pentene).  Number the chain so the double bond is between carbons 2 and 3, and pick the lower number to indicate the location of the bond.
Follow the rules to name these compounds:
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Alkenes and alkynes are called UNSATURATED hydrocarbons because they have fewer hydrogen atoms than equivalent alkanes. 
Remember that in alkanes, the structure is very flexible as a result of atoms being able to rotate freely around the axis of each single bond. However, double or triple bonds are not free to rotate, which limits the 3-D arrangement of these molecules.
