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We will start with Unit I
This unit will cover the following topics

Preparation and properties of nitro compounds

Preparation and properties of nitriles

Preparation and properties of isonitriles

Preparation and important properties of amines

1) How does basicity of amine change if the substituent changes

2) Some important name reactions like Gabriel phthalimide synthesis, 

3) Carbylamine reaction, Mannich reaction, Hoffmann’s exhaustive 

methylation

4) Chemical test to distinguish 1o, 2o, 3o, amines

Preparation and properties of diazonium salts

Preparation and properties of Diazomethane

Preparation and properties of Diazoacetic ester



Nitro Compounds

**The NO2 group is called nitro group.

**It is electron withdrawing group due to its Inductive effect as well as 
Resonance effect. Its electron withdrawing nature is due to the electronegativity
of oxygen and nitrogen.

**They are used to make explosive compounds (like bombs)



**If the nitro functional group is attached with benzene ring it is called aromatic 
nitro compound

**All aromatic nitro compounds are yellow colored which may change to dark 
brown due to oxidation

**Examples



Nitriles
**A nitrile is any organic compound that has a −C≡N functional group. The prefix cyano-
is used interchangeably with the term nitrile in industrial literature.

**Nitriles exhibit similar chemistry to carboxylic acids because both have a carbon atom 
with three bonds to an electronegative atom containing π-bonds

Or Methyl cyanide



Isonitriles

An isocyanide (also called isonitrile or carbylamine) is an organic compound with 
the functional group -N≡C. It is the isomer of the related nitrile (-C≡N), hence the 
prefix is isocyano

Example



Amines



Structure and classification

Amines are further divided into aliphatic, aromatic and heterocyclic amines

Aliphatic amines: An imagine in which nitrogen is bonded only to alkyl groups
Aromatic amines: An amine in which nitrogen is bonded to one or more aryl groups.



Diazomethane

Dizomethane has molecular formula CH2N2. It is very difficult to handle in common 
laboratory conditions and the person handling it must be an expert

It is highly reactive and explosive



Diazoacetic ester

Ethyl diazoacetate (N=N=CHC(O)OC2H5) is a diazo compound and a reagent 
in organic chemistry



NITROALKANES



Difference between nitro compounds and nitrites
(read carefully, it is nitrites and not nitriles)



Definition of Nitro Compounds



Classification of aliphatic nitro compounds
**Nitroalkanes are classified depending upon the number of
alkyl groups attached to the carbon to which -NO2 group is
attached



Nomenclature of nitroalkanes
**Aliphatic nitro compounds are named by IUPAC system. The systematic
name of a nitro compound is constructed by prefixing “nitro” to the name of
the alkane in which the –NO2 group is substituted. The total name emerges
as one word, the position of the –NO2 group on the carbon chain being
indicated by a number.

**red ball represents oxygen, 
blue ball represents carbon 

and light blue ball represents 
hydrogen



Structure of nitroalkanes





Preparation of 
NitroalkanesNitroalkanes



1) Vapor Phase Nitration of Alkanes



2) By action of alkyl halides with Metal nitrites



3) Action of Sodium nitrite with α-Halogen acid salts



4) Oxidation of Oximes

‘[O]’ is known as nascent oxygen



5) Oxidation of tert-Alkylamines



Physical and Chemical 
Properties of NitroalkanesProperties of Nitroalkanes



Physical Properties of Nitroalkanes



Physical Properties of Nitroalkanes



Chemical Properties of Nitroalkanes
Question: Why do primary and secondary nitroalkanes undergo nucleophilic substitution 
reaction?
The structure of nitro group indicates a positive charge on the nitrogen atom. Hence, 
it is strongly electron withdrawing and thus has a strong inductive effect (-I) and
mesomeric effect (-M). Because of this electron withdrawal effect primary and 
secondary nitroalkanes possess active hydrogen atoms on carbon adjacent to NO2
group. In the presence of a base the hydrogen atom is removed and a nucleophilic anion
result. The nucleophilic anion thus produced is resonance stabilized. Thus primary and 
secondary nitroalkanes can undergo nucleophilic substitution reaction



Chemical Properties of Nitroalkanes

1) Action of heat on nitroalkanes

Nitroalkanes are decomposed on heating beyond 300 οC and this 
results in the formation of alkenes



2) Formation of Salts
The alpha hydrogens of primary and secondary nitroalkanes are acidic in nature. Thus they
dissolve in NaOH or KOH solution forming salts. 

The acidic nature  of nitroalkanes is due to the strong electron withdrawing effect of nitro groupThe acidic nature  of nitroalkanes is due to the strong electron withdrawing effect of nitro group
and also the carbanion formed by removal of alpha hydrogen is resonance stabilized as shown
below.



3) Halogenation of Nitroalkanes
Primary and secondary nitroalkanes are easily halogenated in presence of 
Br2  and NaOH. The reaction depends on the number of alpha hydrogens. As tertiary 
Nitroalkanes do not have alpha hydrogens, hence they do not undergo this reaction.
This reaction can be used as a test to distinguish nitroalkanes.

Chloropicin is an important insecticide



4) Reaction with nitrous acid

This is a test used to distinguish primary, secondary and tertiary nitroalkanes.
The reaction depends on the presence of alpha hydrogen atom in nitroalkanes





5) Reduction of nitroalkanes

This reaction can also e carried out by using a mixture of iron and  hydrochloric This reaction can also e carried out by using a mixture of iron and  hydrochloric 
acid



6) Hydrolysis of nitroalkanes



This reaction is known as Nef reaction



7) Condensation with aldehydes and ketones

Primary and secondary nitroalkanes react with aldehydes and ketones in presence
Of dilute alkali. This reaction which yields nitroalcohols is quite similar to Aldol
condensation

Mehcanism is shown in next slide




