Organic Chemistry Intro
1. is the chemistry of carbon, the compounds it makes and the reactions it undergoes. 

2. based on the way carbon bonds – carbon has a tetrahedral electron arrangement

a. It wants four pairs of electrons around it and can achieve this through 

i. 4 single bonds, sp3 hybridization, giving a tetrahedral shape
ii. 1 double bond and 2 single bonds, sp2 hybridization giving it a trigonal planar shape

iii. 2 double bonds, sp hybridization, giving it a linear shape

iv. 1 triple bond and 1 single, sp hybridization, giving it a linear shape

3. carbon most often bonds to the following 

a. Hydrogen – makes 1 bond

b. Oxygen – makes 2 bonds

c. Nitrogen – makes 3 bonds

d. Sulfur – makes 2 bonds
4. When determining organic formulas – follow the rules above so that you don’t have to worry about counting electrons to determine the lewis structure

How to read organic formulas

1. C2H5 – empirical formula, gives only the ratio of elements

2. C4H10 – molecular formula, gives only the number of atoms in the molecule

3. CH3CH2CH2CH3 – a kind of structural formula 
a. This describes a chain of carbons with the given number of hydrogen atoms attached to each carbon.  The first carbon in the chain has 3 H atoms, the second has 2, etc.

4. (CH3)2CHCH2CH(OH)CH3 – When there are ( ), the group inside is attached to the carbon before it. 
5. CH3COOH – the COOH means that one oxygen is double bonded to the carbon and one O-H group is also attached to the same carbon.
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6. CH3CHO – notice that when written CHO, the O is double bonded to the carbon. This is used to avoid confusing with alcohols (COH)
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7. [image: image3.wmf]a structural formula that shows the structure is not linear 

a. (remember carbon has a tetrahedral shape when singly bonded)
b. bond angles appear to be 120( but are really 109.5(
c. In this structure a carbon atom is shown by each end or joint.  Hydrogen atoms are omitted for simplicity. The reader needs to know that b/c carbon needs four bonds, that each end carbon will have 3 hydrogen atoms and each joint carbon will have 2 (if there was a double bond in the number of H atoms would be reduced because the double bond counts as one of carbon’s 4 bonds).
d. If O, N, or S are part of a structure, they must be shown: 
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e. Benzene has a unique structure that you may see as part of larger organic structures
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f. The structure with the circle is a better structure because the six pairs of electrons that appear as double bonds are actually delocalized over the entire molecule.

8. Dash-Wedge Formulas –  a representation of the 3-D structure.  These formulas allow you to identify stereoisomers 
a. The lines show bonds in the plane of the page

b. The dark triangle represents a bond coming out of the page

c. The dashed line represents a bond going out of the back of the page
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[image: image7] I am trying to show a  that three atoms of the tetrahedral make a plane, and the other two stick out of the page – either behind or in front. 
	Empirical Formula
	Only gives ratio of elements

	Molecular Formula
	Gives number of atoms in molecule but does not give structure.  Could be isomers so name cannot be generated from a molecular formula only

	Lewis Structures
	Shows the location of all the electrons, including lone pairs.  Identifies isomer so that name can be generated

	Structural Formula – Condensed
	Usually written on one line in the order that atoms are attached to give structural information w/o taking up space by drawing bonds.  Does not give information about stereoisomers.

	Structural Formula- Bond-line Formula
	Gives the general shape of the molecule.  Condensed b/c hydrogen atoms are left off and corners represent carbon atoms.  No lone pairs are shown.  Can be used to generate a name for the compound but doesn’t show stereoisomers unless used with Dash-wedge formula.

	Structural Formula - Dash-Wedge Formula
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