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Uses 
• Aliphatic amines with low molecular mass are used as solvents. 
• As intermediates in drug manufacture. 
• Quaternary ammonium salts oflong chain aliphatic amines are used as detergents. 
• Aromatic amines are used for the manufacture of polymers, dyes and as intermediates for additives in rubber industry. 

Identification of Primary, Secondary and Tertiary Amines 

i >  !/\:;?>_:·/>--'.'.-
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Secondary amine Tertiary amine 
. . . . · ·. . 
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L Reaction with nitrous Gives alcohol with Gives oily nitrosoamine Forms nitrite in cold which is 
acid. effervescence ofN

2 
gas. which gives Liebermann' s , soluble in water and on heating 

nitroso-amine test. gives nitrosoamine. 

2. Reaction with benzene Gives N-alkylbenzene- Gives N,N-dialkylbenzene No reaction 
sulphonyl chloride sulphonamide soluble sulphonamide insoluble in 
(Hinsberg's reagent) in alkali. alkali. 

3. Carbylamine t e s t  Forms carbylamine or No reaction No reaction 
Reactionwithchloroform isocyanide (RNC) with 
and alcoholic KOH characteristic unpleasant 

odour. 

4. Hofmann's mustard oil Forms N-substituted No reaction No reaction 
reaction : Reaction with i s o thio cyante with  
CS

2 
and HgC1

2
. characteristic unpleasant 

smell of mustard oil. 

CYANIDES AND ISOCYANIDES 

• Cyanides and isocyanides are isomeric compounds and 
also are derivatives of hydrogen cyanides which exist in 
two tautomeric forms. 

H - C = N ===-C H - N - C  

On replacing hydrogen atom of cyanide and isocyanide 
by an alkyl or aryl group we get corresponding cyanides 
and isocyanides. 

R - CeaeN or Ar - CaaeN 
Alkyl cyanide Aryl cyanide 

R - N - c  or Ar - N - C  
Alkyl isocyanide Aryl isocyanide 

Structure of -CN and -NC Group 

• Both carbon and nitrogen of cyanide and isocyanide group 
are Sp-hybridised. Orbital diagram of two can be shown 
as follows. 

f-/ 
Re
. 

- :  �?::::: =�: ;;:;�rbital 
L-;::T cr- bond � R - - C - - - -- NZD � sp-orb1tal 

,,.-::7_(J _ _ _ _ _ _ _ ,c:7� 
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Orbital structure of alkyl cyanides 

__ 
r- pn-pn back bonding 

A---------- C() 

v o=======Vn 
R -- N cr-bontl C ZD � sp-orbital 

,,.-::7_(J _______ ,c:7� 
�=- - - - -- - -t._:/ - - - - - - - - - - -- - - - - - - - - - - - ·  

Orbital structure of alkyl isocyanides 

Nomenclature of Cyanides and lsocyanides 

• Cyanides : In common system these are named as alkyl 
cyanide or aryl cyanide. 

• 

According to IUPAC system alkyl cyanide is named as 
alkane nitriles. Here we use suffix nitrile alongwith alkane. 
Here C-atom of-CN group is coi.lnted in chain and given 
as 1st position while counting the chain 

CH
3
-CN 

Ethanenitrik 

4 3 2 1 
CH - CH - CH - CN 

3 I 
2 

OH 
3-Hydroxybutanenitrile 

Jsocyanides : 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 illPAC name for isocyanides. 

CH
3 

- NC Methylisocyanide or methylcarbylamine 
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Methods of Preparation and Chemka I Properties of Cyanides 

RX +  KCN ------� 
(ek.) 

A1p3 !500°C
� 

P,Os, 6. RCOOH + NH
3 

_ H. O RCONH
2 

'-'
O - A1mde -L-'2 

ArN, 'CC + KCN CuC N 
• (R=IH) 

(Sandmcyer reaction) 
ether 

RMgX + CICN -��--i 
G.R Cyanogen chloride 

RCH2NH, 
(I°) 

Cu or Ni 
500°C 

P 20s R - CH := NOH - HO Aldoxime 2 

-+ RCN 
Alkyl cyanide 

HP Hpnr 
W RCONH2 RCOOH + NH, 

Amide Carboxyli c  acid 

4H RCH2NH,(l 0) 
SnCl/HCl RCH == NH·HCI 

Imine hydrochloride 

H,O RCHO + NH4CI 
Aldehyde 
(Stephen's reaction) 

R' R' 
R'MgX 

ether 

I 2H,o I .,,-OH R-C==NMgX �R - C==O + NH3 + Mg 
Ketone 'X 

R'OH 
'--,H"'c�l.�H�,o,.. RCOOR' + NH4Cl 

Methods of Preparation and Chemical Properties of lsocyanides 

RNH2 + CHCl3 + 3KOH 
(1 o) Carbylamine reaction 

I I  
RNH - C - H  

N- Alkyl fonnarnide Pyridine 

DIAZONIUM SALTS 

RNC 
Alkyl 

isocyanide 

2H00 r--""=-+ CH3- N=C=O + Hg,0 
(R = CH,) Methyl isocyanate 

H20/W .-�-.RNH2 + HCOOH 

x, 

(1  °) Formic acid 

RCN 
Isomeric nitrile 

RNCX, (halogen) Alkyl iminocarbonyl halide 

o, R - N=C=O + O2 

� Cl I �c�1,_1c_1�1,_-_s_-_c_H�, ..... R - N=C ==o + CH - s - CH 
(DMSO) 3 

I 
3 

Cl 

e The diazonium salts have the general formula ArN{X- wherc x- may be an anion like Cl- ,  Br, etc. and the group N1 is 
called diazonium ion group. 

In\_ 0 5° C ;\_ 
� · NH2+ HCI � � NH

2
.HCI 



364 

Reactions of Benzenediazonium Salt : 

@ - NaBFJ!:i. 

m 
HBF4/6. 

·emann reaction) (Balz-Sch1 

@ 

@ 
@ 

@-@ 
Diphenyl 

(Gomberg reaction) 

H3POif!:i. 

NaN02/CuJl:,, 

Kl 

C6H6/NaOH 

0 
CulHBr -

CwHCI 

Cu2Cl2 

Cu2Br2 

Cui(CN)2 

01-1 

H20/ 6. - @ 
@§J

OH 
0 

)3-naphthol 
0 

Importance in Synthetic Organic Chemistry 

Br 
@ Cl 
@ Ni-Al (Alloy)/NaOH 

@ Cl 
@ Br 
@ 

(Sandmeyer reaction) 

CN 

@ 

• 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 : 

$ -c�H�,��ro-' 0=1-1
,...... 

CI-13 

p-toluene 

NaNO
2
, HCl 

278 K 

::,:. Synthesis of p-toluic acid : 

�

3 

HNO3 $' Fe, HCl 

� 
1-12so, NaOH 

Toluene NO
2 

NH, 

NaNO2, HCI 
0 - 5°C 

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

--'------'"----'.,.
Br

Yc3{
Br H,PO "r 

CI-13 

3, 5 -Dibromotoluene 

$� CuCN $' 
1-1,om+ 

$' 
N-,<:1 CN COOR 

p-Toluic acid 


