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Diazonium Salts y mﬂ
A ky | dizonsiup; con 7ot be
o

e
General formula R N;X__
T
/
e R stands for an aryl group

@ X ionmaybeCl,Br,BF,etc.

I

CHNCm

Example Benzenediazonium
chloride



Diazonium Salts

Primary aliphatic amines react with nitrous acid to
form diazonium salts. However, the aliphatic
diazonium salts being unstable, decompose to yield
a mixture of alcohols, nitrogen gas, and byproducts.

mct)'cn

/ |\
Primary arylamines react with nitrous

‘\ acid to give arenediazonium salts.

5%




Preparation of Diazonium Salts

N2+CI‘

NH,
NaNO2
+ NaCl + 2H,0
HCI, 273-278 K
o-S¢C

NaNO,+ HUY —s Ny (f + H M
wihotd au'o/
I'S o/le




Diazonium Salts

/ %080#01 dzéiglégﬁ/

Even though arenediazonium salts are
unstable, they are still far more stable
than aliphatic diazonium salts.—

They do not decompose at an appreciable

rate in solution when the temperature of
the reaction mixture is kept below 5°C.~—

)

N==N: N——N: N——A: —

(-0




. Which of the following will be most stable diazonium salt RN5 X2 %

© NEET2014
B a,c,d= al/fj/ olazuim galts .

a) CH;3N,

d) CgHsCH,N, "X~ _-






Benzenediazonium Chloride

It is a colorless crystalline solid.

It is readily soluble in water.

It is stable in cold but reacts
with water when warmed.

ﬂ decomposes easily in the dry state.




Benzenediazonium Fluorohorate

/It is water insoluble.

It is stable at room temperature.
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Chemical Reactions of

Benzene Diazonium
Chloride
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Chemical Reactions
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Reactions
Involving
Displacement
of Nitrogen




Replacement by -GN

+ —

KCN/CuCN/A or S
Cu powder + HCN




Replacement by —F o,

+

N==NCI N==NBF, F
HBF, A
— — + BF; + N,
-HCI
/

Balz-Schiemann reaction



Replacement hy —Cl

N==NCI cl N==NClI cl
CuCl/HCI (GUiAIC]
Gattermann

Sandmeyer reaction

/ilglwz_ ywu

reaction



Replacement by —Br

+ —
N—NCI N——NCI

Br
~
CuBr/HBr Cu/HBr .

Sandmeyer reaction Gattermann reaction




Note

The yield in Sandmeyer
reaction is found to be better
than Gattermann reaction.




Replacement by -I

N—NCI




Replacement by -H o,

N==NCI
C,H:OH, A
S + N, + HC| + CH,CHO
M%n@ 2 3
N==NCI

H,PO, + H,0
> + N, + HCI + H;PO
ijapmfm acil i C



Replacement hy —0H

+ —
N——NCI OH

H,0, A
— + N, + HCI

anol



Replacement by —-NO,

= N==NBF, NO,
/
—
HBF, NaNO,
— HCI Cu powder/ A

W



. In the reaction, (A) is:
oW
e

r Br

A HyPO, and H,0 b) H*H,0

¢) HgSO,/MH,SO, d) Cu,Cl,

NEET 2013




. Aniline in a set of reargjticgns yielded a product D. %

NH, N CHNY 4, 0%
e o & @&
ben3y/ alcadad.
NaNO, CuCN H, HNO,
> A >B ——C > )
HCI NI
The structure of product D would be:
AIPMT 2005

a) CgH.,NHOH b) CgHsNHCH,CH,

c) CgHCH,NH, Jd')/C6H5CHZOH



The following reaction is known as

N,*CI- cl
7~
Cu,Cl,, conc. HCI
>
+ N,

a) Strecker's ,kﬁ/ganckneyeﬂs

reaction reaction
c) Wohl-Ziegler d) Stephen's

reaction reaction

AIIMS 2000







Coupling Reactions

Arene diazonium ions are weak
/éGctrophiles and they react with highly
reactive aromatic compounds like phenols
and arylamines to yield azo compounds.

/

This electrophilic aromatic
substitution is often called a
diazo coupling reaction.




Coupling Reactions

(0] ;|
+ -
N——NCI

, OH"

> N——N OH
pH 9-10, 273-278 K Q < >

Ora/nge dye




Coupling Reactions

N==NClI l
N—N NH,
oH 4-5, 273-278 K

Yellow dye




Coupling Reactions

Wp’b‘"‘

P
/
Azo compounds are usually intensely
coloured because of the azo linkage (-N=N-).

|
Azo linkage brings the two aromatic rings into
conjugation and gives an extended system of
. N .
delocalized 7 electrons and allows absorption

of light in the visible region.

\_ — J




Coupling Reactions

......................................................

Azo compounds because of their
intense colors and because they
can be synthesized from relatively
inexpensive compounds, are used
extensively as dyes. — a0




In the following reaction, the product (A) is: %

@ @ :
yellow dye NEET 2014
a) —
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In the following reaction, the product (A) is: %

N,*CI-

@ é g
yellow dye NEET 2014

v




Importance of
Diazonium Salts




Importance of Diazonium Salt

pd
.
Diazonium salts are good intermediates for
@ the introduction of —-F, —CI, —-Br, I, -CN,

\Qj-l, —NO2 groups into the aromatic ring.




Importance of Diazonium Salt

e -~
Aryl fluorides and iodides cannot be
@ prepared by direct halogenation but they

can be obtained from diazonium salt.

//Cyano group can’t be introduced by
nucleophilic substitution of -Cl in
chlorobenzene but cyanobenzene
\can be obtained from diazonium salt.




. Which of the following compound will not undergo azo coupling 25
reaction with benzene diazonium chloride?

AlIMS 2016

a) Aniline
b) Phenol
c) Anisole

O)If)( Nitrobenzne

Tde Mfmﬁﬂ Ff



. Nitrobenzene on reaction with conc. HNO5/H,S0, at 80-1000C %
forms which one of the following products?
cone 0y eonc 5y [ 2 N YNEET 2013

<f0%C @ 0-120C ©"’Q -7 /]
> 1R06°C N\,
&,ﬂax 2 =

a) 1, 4-Dinitrobenzene

b) 1, 2, 4-Trinitrobenzene

c) 1, 2-Dinitrobenzene

MDinitrobenzene



. Which of the following is involved in Sandmeyer’s reaction? %
AlIMS 2002

a) Ferrous salt
/%iazonium salt
c) Ammonium salt

d) Cuprammonium salt



. Aniline in a set of following reactions yielded a product Y. %

NH,
/

(@ o%
NaNO, / HCI N, N-dimethylaniline

> X > Y
Co%:@wdfb;w

The structure of product Y would be:

(273 K -278 K)

AIPMT 2010



H;C\ /H
b) /N  — N\




. |dentify Y in the reaction: - %

NaNO, / HCI H,O ool
CeHNH, > X 2
dil. H,SO,

AIIMS 1998

a) CHN,CI /mSOH

¢) CHNHOH d) CgHg



. Aromatic nitriles (ArCN) are not prepared by reaction: %

)Oa) ArxX + KCN
/b) ArNS CI~ + CuCN
4 ArCONH, + P,O

d) None of these



. Assertion: Benzene diazonium chloride does not give test for o5
nitrogen.  x ‘essaigu oy

Reason: Loss of N, gas takes place during heating.

Moth assertion and reason are

correct and the reason is a correct
explanation of the assertion

AIIMS 1999

b) If both assertion and reason are
correct but reason is not a correct
explanation of the assertion.



. Assertion: Benzene diazonium chloride does not give test for o5
nitrogen.

Reason: Loss of N, gas takes place during heating.
AlIMS 1999

c) If the assertion is correct but
reason is incorrect.

d) If both the assertion and reason
are incorrect.



. Assertion: Benzene diazonium salt on boiling with water forms %
phenol. —

Reason: C—N bond is polar. —
AlIMS 2007

a) If both assertion and reason are
correct and the reason is a correct
explanation of the assertion

If both assertion and reason are
correct but reason is not a correct
explanation of the assertion.



. Assertion: Benzene diazonium salt on boiling with water forms %
phenol.

Reason: C— N bond is polar.
AlIMS 2007

c) If the assertion is correct but
reason is incorrect.

d) If both the assertion and reason
are incorrect.
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