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Nitrogen-based functional group 

• Amine: The amino group 

– RNH2 

– R2NH 

– R3N 

• Amide: The amide group 

– RCONH2 

– RCONHR 

– RCONR2 
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Amines 

• The amino group 

• Generic formula:  

– RNH2 

– R2NH 

– R3N 
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Naming amines 

IUPAC name 
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Naming amines 



• IUPAC or systematic names of secondary and 

tertiary amines 

– Secondary (2) and tertiary (3) amines having 

identical alkyl groups are named by using the 

prefix di- or tri- with the name of the primary 

amine. 

– Example: 
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• IUPAC or systematic names of secondary 

and tertiary amines 

– Secondary (2) and tertiary (3) amines 

having more than one kind of alkyl group are 

named as N-substituted primary amines. 
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Naming amines 



Name the following 2 amine: (CH3)2CHNHCH3 

1)Name the longest alkyl chain bonded to the N 

atom as the parent amine. 
– 3 C  propanamine 

– Since the N atom bonded to the middle C (at position 2)  2-

propanamine  
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2) Name the other groups on the N atom 

as alkyl group 

•  alphabetize the names when there 

is more than one substituent 

• Precede each name with the prefix N-. 
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Physical properties of amines 

• Physical property of primary amine 

10 

R

N

H

H

N (nitrogen)  electronegative atom  
polar molecule 

Hydrogen bonding? 



11 

R

N

H

H

R

N

H

H

R

N

H

H

R

N

H

H

primary amine 

Hydrogen bonding 
between molecules 
of same compound. 
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Physical properties of amines 
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secondary amine 

Hydrogen bonding 
between molecules 
of same compound. 

 
Up to 2 hydrogen 
bonds can occur for 
secondary amine. 
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secondary amine 
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Tertiary amine 

No hydrogen 
bonding between 
molecules of same 

compound for 
tertiary amine. 
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Tertiary amine 
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• Comparison with other organic compounds 

– alcohol 
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Results: 
• amines have lower melting 

and boiling points than 
alcohol. 

 

Physical properties of amines 



• The general rule 

– For compounds of comparable size 

• The stronger the intermolecular forces (forces between 

molecules of same compounds)  the higher the 

boiling points. 

– Compounds that can hydrogen bond have higher 

boiling points than compounds that are polar but 

cannot hydrogen bond. 

– Polar compounds have higher boiling points than 

nonpolar compounds. 

 

 

Physical properties of amines 



• Which compound has the higher boiling 

point? 
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Amines as bases 

• Amines are proton acceptor 

20 

N

H

HH

ammonia

O HH N

H

HH

H

O H

ammonium ion

N

H

HR

primary amine

O HH N

H

HR

H

O H



Reaction of amines with acids 
• Amines react with acids such as HCl to form water-

soluble salts 

• Amine gains a proton to form its conjugate acid 

(ammonium cation) 

• A proton is removed from the acid to form its 

conjugate base 

• Example: 
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Amides 

• The amide group 

• Generic formula:  

– RCONH2 

– RCONHR 

– RCONR2 
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• Amide group closely resembles the 

carboxyl group of carboxylic acid 
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• Primary, secondary and tertiary amide 
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Naming amides 
• In the IUPAC system, amides are identified by the 

suffix –amide. 

• If primary amide 

– Replacing –oic acid ending (or –ic acid ending of a 

common name) with the suffix –amide 

– Examples 
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• Secondary (2) and tertiary (3) 

amides. 

– Acyl group: attach to carbonyl group. 

– Alkyl group: attach to N. 
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Physical properties of amides 

• primary amide 

30 

CR

N

O

H

H

N (nitrogen) and O (oxygen) 
electronegative atom  polar molecule 

Hydrogen bonding? 



31 

primary amide 

Hydrogen bonding 
between molecules 
of same compound. 

 
Up to 4 hydrogen 
bonds can occur for 

primary amide. 
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Secondary amide 

Hydrogen bonding 
between molecules 
of same compound. 

 
Up to 3 hydrogen 
bonds can occur for 
secondary amide. 
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Tertiary amide 

No hydrogen 
bonding between 
molecules of same 

compound for 
tertiary amide. 
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• Hydrogen bonding with water? 

34 

CR

N

O

H

H

CR

N

O

R

H

CR

N

O

R

R

Physical properties of amides 



35 

primary amide 

O

H

H

O

H

H

O

H

H

Hydrogen bonding 
with water. 

 
Up to 5 hydrogen 
bonds can occur for 

primary amide. 
 

CR

N

O

H

H

O

H

H

Physical properties of amides 

O

H

H



36 

Secondary amide 
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Tertiary amide 
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Formation of Amide 

• Heating a carboxylic acid (RCOOH) with ammonia 

(NH3) or an amine (R’NH2 or R’2NH) forms an amide 
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• Reaction of RCOOH with NH3 forms a 1 

amide (RCONH2) 
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• Reaction of RCOOH with R’NH2 forms a 2 

amide (RCONHR’) 
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• Reaction of RCOOH with R’2NH forms a 3 

amide (RCONR’2) 

41 

C

O

OHH3C
Acetic acid

N CH3

H

H3C
Dimethyl-amine


C

O

NH3C

CH3

CH3

N,N-Dimethyl-acetamide

3o amide

H-OH

Formation of Amide 



Hydrolysis of Amide 

• Treatment of an amide (RCONHR’) with water in the 

presence of an acid catalyst (HCl) forms  

– a carboxylic acid (RCOOH) 

– An amine salts 
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• Amides are hydrolyzed in aqueous base to 

form  

– carboxylate anions 

– amines 
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