Organic Chemistry

-the chemistry of compounds containing carbon 

- chemicals that make up living things (organic substances) consist mainly of carbon atoms, along with some atoms of 
- coal, oil and gas, (all originally from living things) also consist mainly of carbon 

- we use these substances to produce energy and to create

- the chemistry of all the remaining elements is called 
Characteristics of Organic Compounds

3 main components

1.


2.



3.
Hydrocarbons

· Are organic compounds containing only 

· The simplest hydrocarbon is


Aliphatic







Aromatic

(Greek for “fat”)






(“fragrant”)

insoluble in water






complex rings


alkanes


alkenes


alkynes
(ethane)


(ethene)


(ethyne)

C2H6



C2H4



C2H2

Alkanes

All bonds are single bonds, thus the molecule is said to be a saturated hydrocarbon

Ways of representing hydrocarbons:

e.g. pentane (5 carbon atoms)
electron-dot formula

structural formula

condensed formula (line formula)

structural diagram (modified)
IUPAC Nomenclature of Alkanes

Straight Chain Alkanes

· Long chains of carbon atoms with the end carbons having three hydrogens each, and the middle carbons having two.

e.g.
# Carbon atoms

Prefix 
# Carbon atoms

Prefix

1
6

2
7

3
8

4
9

5
10
Branched-Chain Alkanes

1.

2.

3.

4.

Sample problem 1

Name the following compound:

Steps:
1)
Find the longest chain
2) Number the carbons

3) Name the alkyl groups alphabetically

Answer:

NOTE:
If the same alkly group occurs more than once, they are identified by the prefixes di, tri, tetra, penta, etc. The carbon locator numbers are separated by commas.

Sample Problem 2

Name the following compound:

Answer:


Homework:

Read page 
8-10

Questions 
pg 10
Practice 1-3


Pg 10
Section 1.1 Questions 1(4

Read pages
11-15

Questions
Pg 15
Practice 1,2

Cycloalkanes

Some alkane chains join to form simple rings with 3, 4, 5 or larger rings of carbon atoms. The general formula for a cycloalkane is 
Cycloalkanes are named using the same rules as before. 

Sample problem 3

Name the following compound:

Answer:


Homework:

Read pages 
8-10

Questions 
pg 10
Section 1.1
1(3
Questions
pg 15
Practice
1,2

Structural Isomers

Molecules that contain the same number and types of atoms, but have a different arrangement of bonds.

Example

The molecular formula for heptane (C7H16) yields several possible structural formulas, including

A)






B)

A) and B) are called structural isomers.

Assignment
Write the nine different structural formulas for the isomers of _________ and name them.

Special Branch Isomers

Branch chains (such as butyl and propyl) can be attached to the end carbon or a middle carbon (forming branch isomers)

Propyl branch isomers

a)
n-propyl




b)
isopropyl

Butyl branch isomers

a)
n-butyl




b)
isobutyl

c)
s-butyl




d)
t-butyl

Name these two molecules!

Alkenes and Alkynes

Alkenes general formula: 

Alkynes general formula: 

Naming follows the same rules as for Alkanes with the following modifications:

Examples:

a) b)

c)







d)

The Structural Isomers of Butene

1-butene






cis-2-butene

trans-2-butene






Aromatic Hydrocarbons

The simplest aromatic hydrocarbon is the BENZENE ring (C6H6). All aromatics contain benzene. Benzene is a unique structure with bonds that show the properties of something between a single and a double bond.

Benzene is represented by the symbol:

Sometimes Benzene is considered the parent molecule. 

a) b)

Sometimes Benzene is a branch in which case it is known as a phenyl group.

a) b)

Reactions of Hydrocarbons

All hydrocarbons undergo combustion reactions with O2 to produce CO2 and H2O

Example:



CH4(g)
+
2O2(g)
(
CO2(g)
+ 
2H2O(g)
Alkanes

· Single C—C bonds make them very unreactive

· Undergo SUBSTITUTION reactions with halogens (F2, Cl2, Br2, I2)

Alkenes and Alkynes

· Double and triple bonds allow greater reactivity

· Undergo ADDITION reactions such as:

a) Hydrogenation (add hydrogen)

b) Halogenation (F2, Cl2, Br2, I2)


c) Hydrohalogenation (HF, HCl, HBr, HI)

d) Hydration (with H2O)

Markovnikov’s Rule

When a hydrogen halide or water is added to an alkene or alkyne the hydrogen atom bonds to the carbon atom within the double bond that already has more hydrogen atoms.

Aromatic Hydrocarbons

· Undergo SUBSTITUTION reactions

They do not undergo addition reactions.

Properties of Hydrocarbons

Physical Properties

Hydrocarbons that contain only carbon and hydrogen (including cyclic and aromatic compounds) are relatively nonpolar (electronegativites of 2.5 and 2.1; only a difference of 0.4). Therefore they have a very low solubility in polar solvents such as water.

The main attractive force between molecules is van der Waals forces (very weak). Therefore relatively low boiling and melting points. Larger hydrocarbons have higher boiling and melting points since they have more electrons for greater van der Walls forces.

Formula



Name



b.p. (oC)
CH4(g)




methane


-161

C2H6(g)



ethane


-89

C3H8(g)



propane


-44

C4H10(g)



butane


-0.5

C5H12(l)



pentane


36

C6H14(l)



hexane


68

C7H16(l)



heptane


98

C8H18(l)



octane


125

C9H20(l)



nonane


151

C10H22(l)



decane


174
Reactions of Hydrocarbons - Summary
Hydrocarbons





Naming Organic Halides – the halogen name is shortened to fluoro, chloro, bromo or iodo and a number is used to indicate which carbon in the parent chain it is bonded to. A prefix is used for multiple atoms and alphabetic sequence is still used.
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