
Chapter 18   Amines

In order for a drug to be 
effective orally, it generally has 
to be reasonable soluble in 
water so that it can be 
transported through the blood.

Since amines are weak bases, 
they are often converted to salts 
with some acid and therefore 
may oral drugs have amine salts 
as part of their structure. One 
reason for their presence is that 
they confer some water 
solubility to the drug.



The three-dimensional models show the shapes of amine molecules; 
notice the lone pair of electrons on nitrogen is not shown but affects the geometry 
about the nitrogen

Primary, secondary and tertiary amines have 1, 2 or 3 alkyl groups attached to 
nitrogen. In these cases the alkyl group is the methyl



In the IUPAC system, 
STEP 1 Name the longest carbon chain bonded to 

the N atoms as alkanamines by replacing e of the 
alkane name with amine.

STEP 2 Number the carbon chain to locate the 
amine group and any substituents.

N,N-Dimethylethanamine

Amines can also be names as groups attached to a hydrocarbon

aminoethane 2-aminopropane

1-(N-methylamino)propane

2-(N,N-dimethylamino)ethane

2-(N-methylamino)butane
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Properties of amines

The boiling points of amines are
higher than alkanes of similar mass
lower than alcohols of similar mass

Amines are soluble in water if they have 1 to 5 carbon atoms;
the N atom forms hydrogen bonds with the polar O—H bond 
in water

An amine salt forms when an amine is neutralized by an acid 
• The salt is named by replacing the amine part of the name 
• with ammonium followed by the name of the negative ion

methanamine



NH2CH2CH2CH2CH2NH2                    1,4- butanediamine

NH2CH2CH2CH2CH2CH2NH2          1,5-pentanediamine

putracene

cadaverine

NH2CH2CH2CH2CH2NH2  +  H+                    NH2CH2CH2CH2CH2NH3
+  X- a salt

methamphetamine

H 



also known as “crack”



Heterocyclic Amines and Alkaloids

Some other common ring systems containing nitrogen

6 membered rings

5 membered rings

Some of the pungent aroma and taste we associate with black pepper is due to a 
compound called piperidine, 



Alkaloids are physiologically active nitrogen-containing compounds
produced by plants
used as stimulants, anesthetics, and antidepressants and are often habit forming
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Low levels of serotonin in the brain appear to be associated with depressed states. 

Serotonin acts as a neurotransmitter, a type of chemical 
that helps relay signals from one area of the brain to another. 
Although serotonin is manufactured in the brain, where 
it performs its primary functions, some 90% of the 
serotonin supply is found in the digestive tract and in blood platelets. 



Quinine, obtained from the bark 
of the cinchona tree, has been used 
in the treatment of malaria since the 1600s. 

Atropine from belladonna is used 
in low concentrations to accelerate 
slow heart rates and as an 
anesthetic for eye examinations. 



The production of histamine, probably from the decarboxylation of the amino acid 
histidine,  increases the response to allergic reactions or injury. Histamine dilates blood 
vessels, increases the permeability of the cells, and causes redness and swelling. Using 
an antihistamine such as diphenylhydramine helps reduce the effects of histamine. 
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Hormones carry messages between the central nervous system and nerve cells. 
Epinephrine (adrenaline) and norepinephrine (noradrenaline) are released by the adrenal 
medulla during stressful situations They raise the blood glucose level and move blood to 
the muscles.
The prefix nor in a drug name means there is one less —CH3 group on the nitrogen atom. 
Norepinephrine is used in remedies for colds, hay fever, and asthma because it contracts 
the capillaries in the mucous membranes of the respiratory passages. 

Parkinson's disease is a result of a deficiency in another biogenic amine called dopamine. 
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Amides

Amides are materials formed by the reaction of carboxylic acids with amines;

they are the nitrogen analog of the ester which is formed by the reaction of carboxylic acids 
with alcohols



Naming amides

1. Identify the parent alkane, drop the –e and add amide

butane   becomes butanamide

N-methyl, N-ethylethanamide

Some simple amides are important as drugs and as food additives;

The amide linkage is also very important in building large synthetic 
molecules such as nylon, and large biomolecules as found in proteins;



Some simple important amides
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amides with 1 to 5 carbon atoms
form hydrogen bonds with water
and are soluble in water



Under suitable conditions, amides can be converted back to carboxylic acids and  amines

The synthesis of amides is an industrially important reaction
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CH2CH2CH2CH2CH2CH2H2N NH2 1,6-hexanediamine

1,6-hexanedioic acid
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6-Aminohexanoic acid is an example of a simple aminoacid
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When combined it reacts to form Nylon 6


