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Uses
Aliphatic amines with low molecular mass areused as solvents.
As intermediates in drug manufacture.
Quaternary ammonium salts of long chain aliphatic amines are used as detergents.

Aromatic amines are used for the manufacture of polymers, dyes and as intermediates fer additives in rubber industry.

Identification of Primary, Secondary and Tertiary Amines

Reaction with nitrous
acid.

Gives alcohol with
effervescence of N, gas.

Gives oily nitrosoamine
which gives Liebermann’s
nitroso-amine test.

Forms nitrite in cold which is
soluble in water and on heating
|| gives nitrosoamine.

Reaction with benzene
sulphonyl chloride
(Hinsberg’s reagent)

Gives N-alkylbenzene-
sulphonamide soluble
in alkali.

Gives N,N-dialkylbenzene?
sulphonamide insoluble in:

alkali.

No reaction

Carbylamine test :
Reactionwith chloroform
and alcoholic KOH

Forms carbylamine or
isocyanide (RNC) with
characteristic unpleasant
odour.

No reaction

| No reaction

Hofmann’s mustard oil
reaction : Reaction with
CS, and HgCl,.

Forms N-substituted
isothiocyante with
characteristic unpleasant

No reaction

No reaction

smell of mustard oil.

CYANIDES AND ISOCYANIDES

e Cyanides and isocyanides are isomeric compounds and

also are derivatives of hydrogen cyanides which exist in i

two tautomeric forms.

H—C=N———=H-—-N=2C

On replacing hydrogen atom of cyanide and isocyanide |

by an alkyl or aryl group we get corresponding cyanides
and isocyanides.

R—C=N or Ar—C=N
Alkyl cyanide Aryl cyanide
R—NZ=cC or Ar—NZ=2C

Alkyl isecyanide Arylisocyanide

Structure of -CN and -NC Group

e  Bothcarbonand nitrogen of cyanide and isocyanide group :

are sp-hybridised. Orbital diagram of two can be shown

as follows.
(.:): __ _E—Pgn_d_ L @pz-orbital
ﬁ.-:_:_:—:-;:_: =7<) p,-orbital
! “bond @ Y .
R—=C PRUC_ND) < sp-orbital

Orbital structure of alkyl cyanides

o p7-pT back bonding

N 7= v=75)
R NU-G'bond C< ) < sp-orbital

Orbital structure of alkyl isocyanides

Nomenclature of Cyanides and Isocyanides

e  Cyanides : In common system these are named as alkyl
cyanide or aryl cyanide.
According to JTUPAC system alkyl cyanide is named as
alkane nitriles. Here we use suffix nitrile alongwith alkane.
Here C-atom of —CN group is counted in chain and given
as 1st position while counting the chain

4 32 1
CH,~CN CH,~ CH— CH,—CN
Ethaneniile |

OH

3-Hydrexybutaneniiile

e Isocyanides : These are named by adding the word
isocyanide after the alkyl or aryl. It is also named by adding
suffix carbylamine to the name of alkyl or aryl. There is
no IUPAC name fer isocyanides.

CH; = NC Methylisocyanide or methylcarbylamine
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Methods of Preparation and Chemical Properties of Cyanides

H,0 H, 811"
RY + KCN ——+RCONH, ————> RCOOH + NH,
(ale) H Amide Carboxylic acid
COO0 AL®: IS80°C gy 058 A, RCH,NH,(1*
R H+ NH3 1.0 1\&;&(;112 “H,0 —t 2 2( )
SnCL/HCl _ H,0
_ CuCN —~——¥ % RCH=NHHCl ~——-+ RCHO + NH,Cl
Al’N;Cl + KCN —(R—jfx—)'_ > Imine hydrochlotide Aldehyde ¢
(Sandmeyer reaction) —A:I (ﬁ(c:}jl;: (Stephen's reaction)
RMgY + CICN — = : R R
G.R Cyanogen chleride R'MgX - . 2H,0 | .~OH
Cuor Ni " ether —*R-C=NMgx R—C=0+NH, + Mg
RCH,_,NH2 300°C Ketone \_X
(0!
R - CH = NOH —2 ROH
Adogme  ~ O ——‘_—'HCL Lo RCOOR’" +NH,CI

Methods of Preparation and Chemical Properties of Isocyanides

—2®_, CH - N=C=0+Hg,®

(R=CH,) Methyl isocyanate

H,@/H"
CH,OH 9”1 4 RNH, + HCOOH
R—-X+AgCN --—'-{;_\-——-‘ (1*)  Formic acid

A Na/C,H,OH, 4H
RNH, + CHCI, + 3KOH = RNC ————s— o e RNHCH,
1 Carbylamine reactien Allyl 2°Amine

isocyanide
A
——— RCN
ﬁ Isomeric nitrile
POCI, )
RNH-C-H — RNCX,

_ ;de Pyridine “halosem ¢ A
N-Alkyl fermamide (halogen) Alkyl iminocarbonyl halide

@)
—=—+R-N=C=0+0,

i ?l
CL/CH; ~S - CH
o/CH; -8 ——-»R-N=C=0 + CH,-S -CH,
(DMSO) |
Cl

DIAZONIUM SALTS

®  The diazonium salts have the general fermula ArN,"Y ~ where X~ may be an anion like Cl, Br, etc. and the group N7 is
called diazonium ion group.
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Reactions of Benzenediazonium Salt :

N, €l
O CwHBr @
Cl
CuHCI _ @ _ Ni-Al (Allsy)/NaOH @
@ NdBF4/A Ql
HBF4/A CusCl, .
(Balz-Schiemann reaction) >
Br (Sandmeyer reaction)
CllzBrz @
@ H3PO,/A
NO, Cuy(CN), @
@ ) NaN@,/Cw/A
: @
O OH

— naphthol
O C¢Hg/NaOH ‘Bp— @—N =N
7 : {Orange dye)

Diphenyl
(Gomberg reaction)

Importance in Synthetic Organic Chemistry

e  Diazonium salts are highly useful intermediates in the synthesis of large variety of aromatic compounds. These are used for
the preparation of many organic compounds especially aryl halides.
» Synthesis of 3, 5-dibromotoluene :

+
NH, N=NCI
Br, NaNO, HCl B ppo, B Br
_oh A, ot L s S
CH,COOH 278 K
CH, CH, CH,
p-toluene 3, 5 -Dibromotoluene
> Synthesis of p-toluic acid :
CH, CH, CH, CH, CH,
@ HNO, | Fe, HCI _ NaNo HCl _CuCN _H,0H"
0,50, NaOH —o=%C > g >
Toluene NO fLe CN COOH

2 p-Toluic acid

Similarly diazoniwm salts are used for the manufacture of azo dyes.




