CHAPTER 1.8: Amines and Amides

· An organic compound with the functional group –NH2, -NHR, or –NR2 is called an amine.
· The general formula of an amine is R-NR’2.

· Amines can be thought of as derivatives of the ammonia molecule, NH3.

· They are classified as primary, secondary, or tertiary, depending on how many alkyl groups are attached to the nitrogen atom.

Eg:  A primary amine has one alkyl group and two hydrogen atoms attached to the nitrogen.

       A secondary amine has two alkyl groups and one hydrogen atom attached to the nitrogen.

        A tertiary amine has three alkyl groups attached to the nitrogen atom.

Naming Amines:

· Amines can be named two ways:

                        (a) Using the IUPAC system           “or”

                        (b) As an alkyl derivative.

· IUPAC system;    Eg.  CH3NH2       aminomethane

· As an alkyl     derivative:                methylamine

· Identify the largest hydrocarbon group attached to the nitrogen atom as the parent alkane.

· Replace the –e at the end of the parent alkane with the new ending –amine.

· Include a position number, if necessary, to show the location of the functional group on the hydrocarbon chain.

· Name the other alkyl group(s) attached to the nitrogen atom.

· Instead of position numbers, use the letter N- to locate the group(s).

· If two identical alkyl groups are attached to the nitrogen atom, use N,N- as the prefix.

· Put the name together:   prefix  +  root  +  suffix.

   Eg.           

                                 N-methyl-2-propanamine

· Observe examples on page 70 for alternatives to naming amines.  (ie. Using the term an amino group).

Properties of Amines:

· C-N and N-H bonds are polar.  Thus amines are usually polar.

· The presence of one or more N-H bonds allows hydrogen bonding to take place.

· Because of hydrogen bonding, amines with lower molecular masses (four or less carbons atoms) are completely miscible with water.

· The solubility of an amine decreases as the number of carbon atoms increases.

· The boiling points of primary and secondary amines are higher than the boiling points of tertiary amines.

· The higher boiling points are due to hydrogen bonding between amine molecules.

Additional Facts:

· Amines are found widely in nature.

· They often are toxic.

· Amines with low molecular masses have a distinctive fishy smell, decay and decomposition odours as well.

· Like ammonia, amines are weak bases.

· Since amines are bases, adding an acid to an amine produces a salt.

· This explains why vinegar and lemon juice can be used to neutralize the fishy smell of seafood, which is caused by basic amines.

Preparing Amines:

· Amines can be prepared by the reaction of ammonia, a weak base, with an alkyl halide.

· Observe the following reactions an alkyl halide and the production of a tertiary amine on page 73.

· Summary page 73: Synthesizing Amines from Alkyl Halides

AMIDES:

· An amide is an organic compound that has a carbon atom double-bonded to an oxygen atom and single-bonded to a nitrogen atom.

· It could be thought of as a combination of a carboxylic acid and ammonia.

· Amides have the functional group:

· The general formula for an amide is R-CO-NR2.

Naming an amide:

· Locate the part of the amide that contains the C=O group.

· Name the parent carboxylic acid that this part derived from. (Note: the carbon in the C=O group is always given position 1).

· Replace the –oic acid ending of the name of the parent carboxylic acid with the suffix –amide.
· Decide whether the compound is a primary, secondary, or tertiary amide:

(a) If there are only hydrogen atoms attached to the nitrogen atom, the compound is a primary amide and needs no other prefixes.

(b) If there is one alkyl group attached to the nitrogen atom, the compound is a secondary amide.  Name the alkyl group, and give it location letter N-to indicate that it is bonded to the nitrogen atom.

(c) If there are two alkyl groups, the compound is a tertiary amide.  Place the alkyl groups in alphabetical order.  Use location letter N- before each group to indicate that it is bonded to the nitrogen atom.  If the two groups are identical, use N,N- .

· Put the name together:   prefix  +  root  +  suffix.
Eg.     

                                   N-propyl-2-methylpropanamide

Properties of Amides:

· Because the nitrogen atom attracts electrons more strongly than carbon or hydrogen atoms, the C-N and N-H bonds are polar.

· As a result, the physical properties of amides are similar to the physical properties of carboxylic acids.

· Because primary amides have two N-H bonds, they have even stronger hydrogen bonds than carboxylic acids.

· Secondary amides also experience hydrogen bonding.

· Amides are soluble in water.

· Their solubility decreases as the non-polar hydrocarbon part of the molecule increases in size.

· Primary amides have a much higher melting point and boiling point than RCOOH.

· Many simple amides are solid at room temperature.

Additional facts:

· An amide called acetaminophen is a main component of many painkillers.

· Urea is made from a reaction between carbon dioxide and ammonia.

Reactions of Amides:

· The hydrolysis of an amide produces a RCOOH and an amine.

· This reaction could occur in acidic or basic conditions to yield the products. 

· The hydrolysis reaction of amides proceeds much more slowly than that of esters.

· This characteristic is beneficial within amide linkages holding protein together.

· The resistance of amide linkages to hydrolysis is an important factor in the stability of proteins.

· Similarly, RCOOH react with amines to produce an amide.

· This type of reaction is called a condensation reaction.
· This reaction generally releases a water molecule as a product.

Section Questions page 78-79:   # 1, 2, 4, 5, 

Section Questions page 82:  # 1

Great flow chart of Organic Reactions found on page 83.

This summarizes all they different types of reactions that can occur with any organic molecule.

PREPARE FOR A CHAPTER 1 QUIZ:  There is quite a bit to remember so start studying!!!!

