Chapter 13
Amines
1 Mark Questions

1.For an amine RNH,, write an expression to indicate its basic strength.

Ans.
RNH,+H,0 = RNH,” + OH"

_ [RNH;"] [OH]
[RNH, ]

]

2. Give one use of quaternary ammonium salts.
Ans. Quaternary ammonium salts are widely used for manufacture of synthetic detergents.
3. Give one example of Hoffmann - Bromamide reaction

Ans. In Hoffmann - Bromamide reaction an acid amide is reacted with Bromine in presence

of a base to give a primary amine having one carbon less than the starting amide.
RCONH, +Br, + 4NaOH — RNH, + Na, CO. + 2 NaBr + 2 H,O
4. Distinguish between ethylamine and aniline.

Ans. Ethylamine and aniline can be distinguished by azodye test. On treating aniline with
benzene diazonium salt, orange or red coloured azodye is formed which is not formed with

ethyl amine.



5.The IUPAC name of secondary amine having lowest molecular mass is
Ans. N- Methylmethanamine.
6.Give an example of diazotization

Ans. During diazotization benzene diazonium chloride is prepared by the reaction of aniline
with nitrous acid at 273 - 278 K

7. Write one use of diazonium salt

Ans.Diazonium salts are used in preparation of substituted aromatic compounds.
8.How can the reactivity of aromatic amines be controlled?

Ans.The reactivity of aromatic amines can be controlled by acylation.

9.Give one use of tertiary amines.

Ans.Tertiary amines like trimethylamine are used as insect attractants.

10. Name a reagent which can distinguish between primary, secondary and tertiary
amine
Ans. P- Toluenesulphonyl chloride Hinsberg reagent can be used as a distinguishing reagent
for primary, secondary and tertiary amines.
11.Give IUPAC name of

CH_--N--CH,,
) |
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Ans.N, N-dimethylaniline

Ans.

J-aminobenzonitrile

(iii)
CH3 CH-CHz CH: NH — CH;3
|
NOz2
Ans.N- methyl -3 —nitro -1- butanamine
(iv)
/ CH 3
CHy GHoeH= N S
CH,

J

Ans.N, N — dimethylpropanamine
(V)

CH: NH C - CHj
(EH;

Ans.N- methyl -2- aminopropanamine

|
W) CH, — C — NH,
' |

'EH.1
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Ans.2- Methyl propane

(vii)

Cs Hs CHz CH CH;s
i

Ans.

r CH—CH-—EHr

NH,

(vii) O —(NH, ), C.H,
Ans.

e

(ix)

CHy CHy CHy ~CH CHj

l

3
1-phenyl-2-propanamine

1, 2-benzenediamine

NH— CH) CHy

Ans.N, N - Dimethyl-4-nitro aniline

12.Write structure of following

(i) Aminobut -2- ene

Ans. NH.CH,CH = CH CH.
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(ii) N- Methyl -N- ethylaniline

Ans.

(iii) N- Ethyl -2- pentanamine

Ans.

CH CHE— CHE— CHEEH:
3 | 3

NH— CH;—CH

(iv) 2,4,6 — Tribromoaniline

Ans.

1

Br — ) — Br
I'
Br

(v) N, N- Dimethyl methanamine

Ans.

3
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CH; - I|“-T — CHs
CHj3
(vi) N- Phemylaniline
Ans.
T N--C 6 H :

(vii) 3-Phenyl propanamine
Ans.
CH 5 CH 5 CH , NR

|
CeHs

2

(viii) Benzylamine
Ans.
CH ) NH )

l- [UPAC name - 1- Phemylmethamine

13.Classify the following amines as primary, secondary or tertiary:

NH;

) OG
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N{CH: )2

"0

@b (C,H; |, CHNH,
(v) (C,H;),NH

Ans.Primary: (i) and (iii)
Secondary: (iv)

Tertiary: (ii)
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2 Mark Questions
1. It is difficult to prepare pure amines by ammonolysis of alkylhalides.

Ans. The process of ammonolysis yields a mixture of primary, secondary, tertiary amines
and quaternary salts. The separation of this amines is a very complicated process and

difficult. Therefore it is difficult to prepare pure amines by ammonolysis of alkyl halides.

NH ’
! R Rx R -
Rx > RNH, _ » R,NH » RN —p [R,N] X
“Hx -Hx g -Hx ; =

2. Amines have higher boiling points than hydrocarbons of similar molecular mass.

Ans. Amines have higher boiling points than hydrocarbons of comparable molecular mass
due to the presence of intermolecular hydrogen bond in amines which is absent in

hydrocarbons. Therefore, amines exist as associated molecules and have higher boiling

points.
H R R
| | |
——————— H—N -——-—----H — N -======H N ————
| | |
K R R

In alcohols and carboxylic acids, the electro- negativity of oxygen is more than nitrogen of
amines. Therefore the hydrogen bonds of alcohols and acids are stronger than in amines and

alcohols & carboxylic acids have higher boiling points.
3. Aniline is weaker base than cyclohexylamine.

Ans. As a result of resonance in aniline; the lone pair on nitrogen delocalized over the
benzene ring and is less available for protonation than in cyclohexyl amine which does not

undergo resonance.

Resonating structure of aniline —

—:NH NH, NH, ~>NH NH
- g} Il . AN =L A
“ ,.-,| o [l e e S ,| U S [ U <« oo [|
- _.:; ":I ':.l-'“'_ > -

I 11 11 v Vv



4. Methylamine is a stronger base than aniline.

Ans. Due to electron donating nature of C'H, group, electron pair. Availability at N- atom in

methyl amine is much higher than that in aniline; in aniline the benzene ring decreases the

electron density at N- atom in aniline. Thus CA P _"'-.?f: is a stronger base than aniline.

NH,

CH, —» NH,
|__ O _ Methylamine

Aniline
5. Before nitration, aniline is converted to acetanilide.

Ans. Aniline is very much susceptible to nitration and nitric acid is a strong oxidizing agent.

Therefore to avoid oxidation of aniline, —_"-.?I: group is protected by its acetylation to

acetanilide which undergo nitration smoothly without any oxidation.

NH.

e

Arline Benzens
6. It is easier to brominate aniline as compared to benzene.

Ans. In aniline, due to +R effect of —\H , group the benzene ring gets activated to a large

extent and it becomes easier to brominates aniline as compared to benzene.

7. Reduction of nitro compound to aniline using iron scrap and HCl is preferred.

Ans. For reduction of nitro compounds to aniline, iron scrap and HCl is preferred because

Fe(l , formed gets hydrolysed to release HCl during the reaction & therefore only a small

amount of HCl is required to initiate the reaction.
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8. Aromatic amines cannot be prepared by Gabriel Phthalimide synthesis.

Ans. Aromatic amines cannot be prepared by Gabriel pythalimide synthesis as aryl halides

do not undergo nucleophilic substitution with the anion formed by pythalimide.
9. During acylation of amines, pyridine is added.

Ans. Acylation of amines is carried out in presence of pyridine or another base stronger than

amines as it removes HCl so formed and shifts the equilibrium in forward direction.

Base
C,H. NH, + CH, COCl = >~ C,H. NHCO CH, + HCl

10. Aniline does not undergo Friedel - Craft’s reaction.

Ans. During Fridel Craft’s reaction, aniline forms salt with aluminum chloride, the catalyst of
reaction due to which nitrogen acquires a positive charge and acts as a strong deactivating

group for further reaction.

11. Complete the following acid-base reactions and name the products:

() CH.CH,CH,NH, +HCI”
G (C,H; ), N+HCIT

Ans. (1)

+ e
CH,CH,CH,NH,+HCl—> CH,CH,CH, NH, Cl

n-Propvlamine n—Propylamm oniumchlon de
(i)

(C,H,),N+HCl—> (C,H,), NH, Cl

Tri eftiyla mine Triem eftiyl amm onmum chil oride
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12. Write chemical reaction of aniline with benzoyl chloride and write the name of the
product obtained.

H
; [ - 4

3 F, . r Base pt v v
@T - {II B T l}"‘il

H 0 H
Amline Benzowl chlomde l

el @h-uf-@

| I
H O

Ans.

N = Phenylbenzanude
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3 Mark Questions

1.
NO,
|2
e sn/HCI Br, NaNO,
- A e B - C
excess HCI
laq KOH, Br, l H,PO_/H,O
b D
Ans.
NO, MH., NH, N,CI
| T & B |
Sn/HCI excess O BT NaNo, o N —Br
—_—r —— —_
Br, I HC| |
Br Br
aq. KOH, E.r,ﬂ
H,PO,/H,0
CDNHH,
l Br - _-br

|'
Br

2.A compound (X) having formula C3H; NO reacts with Br, in the presence of NaOH to give

another compound (Y). Compound (Y) reacts with HNO, to form ethanol and V', gas .

Identify (X) and (Y) . Write the reaction involved.

Ans.

NaOH HNO.,
X (C,H,NO) + Br, — 3 Y ——= 9 CH,CH, OH + N,
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Since Y gives ethanol and V', gas with N0, , therefore itis CH.CH, NH , .
Ethan amine (Y) is formed on reacting (X) with E'r: and NaOH;

Therefore X is CH.CH,CO NH,.
Therefore

X= CH,CH ,CONH,

Y= CH,CH,NH,

The reactions are —

] ] NaOH HNO,
CH, CH, CONH, + Br, — 4 CH, CH, NH, (Y) ——— CH,CH, OH + N,

, 1}
’ “

3
= i

3.An organic compound A | C.H . V| on boiling with alkali gives A . and sodium salt of an
acid B( C.H .0, | . The compound A on reduction gives C'( C. .| which on treatment

with nitrous acid gives an alcohol I} [ £, H (O |. Identify A to D

Ans.
(A) (B)
NaOH
CHN = a p C.H.OONa + NH,
(H)
\J HNO,
C,H N —p C.HO

“:} {D} Alcohol



Since the compound (A) gives sodium salt and ammonia, (A) is cyanide. The compound (C) is

a primary amine as it reacts with N, and forms an alcohol (D) Therefore

A=CH.CH,CN B= CH.CH,COOH.
c=CH.CH,CH,NH,,D= CH.CH,CH ,OH
Equations are-

NaOH
CHBCHE CN ——p CH, CH, CODOH + NH,

l{HJ

HNO

HNO.

)

CH, CH, CH, NH, < » CH, CH, CH, OH + N, + H,0
4,
¢ H.CONH P,O. or (A catalytic reduction (8) HONO or
. y  ——— >
YETUUR T S06 NaNO, / Hel
Ans.
P.O, or (H) NaNO.,
C.H.CONH, —2 = ___p C.H.CN —— C.H_ CH, NH, 2 g C.H. CH,OH
s ¢ s0Cl, 7 % Ha
' (A) (B) (€)
5.
Br, /KOH NaNO, / HCI Red P/
(A) —= > (B) 2 » CH, Br

E-rE
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Ans.

Br, /KOH Red P/
CH, CO NH, - » CH, NH, Naﬂlfr;; — # CH, OH T+ CH, Br
2 2
(A) (B) (€)
6.
NH;,
I..f"]“ ~ aq. E,rz NANGE / HCI H3PDE
4 » (A) » (B) - (C)
S HNDE A
Ans.
NH, NH, N Cl
. aq. Br? Br ""I"I .___.’__...-Er \\I r‘ j ;_.-'-..\_.r‘Er
O] ——» ) ,rHc:n |
Br Br Br
(A) (B) (C)
7.
(A) ——» » (C) » CH, N—N—O
HNO, |
CH,
Ans.
Ag CN sn / HC NaNDE;’ HCI
CH, Br ——CH, NC _..‘1'.'1'$3I'5|H!.’2H3 o » CH=N-N=0
|
(A) (B) (C) . CH,
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CH3 CO Cl HNO, / HO,/ H+
C,H: NH, > (A) > (B) » (C)
H,S0,
Ans.
NH, NH CO CH, TH CO CH, ik
A cscoa AN HNOG/ N HO/H+
O | > L O | = .. () ‘ = :.\"_.f._
N ~~  H,S0, ¢ Y
NO2 NO,
(A) (B) (€)
9,
() HNO, / HESD"-(B‘J' Sn. / HCI - CH Cl, / KOH 5 (D) E‘Hi... i
Conc. i
NH CO CH,
cH, cooH + | O |

o

(F)
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Ans.

NO, NH, NC N O
HNO, /H,SO, .~ Sn./HCl ,Lx CHCL,/KOH A w et
[O] 0] —-i-['* o(0] =—[0O
(A) (8) (©) (0) ()
l{CHBED}?D
NH CO CH,

cHycooH + | O]

(F)
10.
D Cl, / Fe
(A) M.. (B) hipbbht HC'... (C) o p (E) ———p (F)
l H, / PL.
I‘-':H2 NHE
L
(o)
Ry
Ans.
co NH, lilH2 N,Cl
- | I
NaOH /Br .~ NaNO,/HCl ~~ KCN(D) .~ ©h ,e’Fe
l ( _]T () J 2 Lf_l'l 1 ——— |‘~»..I--J . J\
o S -
(A) (B) (C) (E)
H, / Pt.
CH, NH,
Bk

-
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11.How will you convert?
(i) Benzene into aniline
(ii) Benzene into N, N-dimethylaniline

Gii) Cl-(C H, | . -] into hexan-1, 6-diamine?

Ans.(i)
NO» NH-
HNO 4/ H550; - Hw Pd
{Mitration} I:thann:nl
Benzena Anmline
(ii)
H CH;
NO- NH» | - M &
S CH; ™~ CH;
@ HMO+ H,80 o ]-11 iPd CH1Cl CH,(Cl
—— —_— —_—
(itration) E1.h:1rml
nenene Aniline N, N, — Dimethvlaniline
(iii)
Cl - (CHy), — ) Ehanolie NaCN o o ¢ (CHy)y-C = N
1. 4 ~ Diehlorobutanes
||2.":"~|I

th — CH: = I::CH:}J = CH:._I = H'IHE

Hexane -1.6 — diamine
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12. Write reactions of the final alkylation product of aniline with excess of methyl

iodide in the presence of sodium carbonate solution.

Ans.Aniline reacts with methyl iodide to produce N, N-dimethylaniline.

H CH;
NH, o ~ N.-f"’
™~ CH; S CH;
CH4l CHszl
_q...
Aniling N, N — Dimethvlaniline

With excess methyl iodide, in the presence of T\.’a:{:‘ Ds solution, N, N-dimethylaniline

produces N, N, N-trimethylanilinium carbonate.

CH;y [17 '
_.r""'" 4
"'-.IEH bl M{CH:):

"“w}l
"aa-il'.'l . 3 i
b CHyl —— COs™ + 2Mal

o
-

e =

N, N - Dimethvlambing. N, N, N - Tnmethy landhmum wodide N, N, M = Trimethy lanilimum Carbonse
13.Convert
(i) 3-Methylaniline into 3-nitrotoluene.
(ii) Aniline into 1, 3, 5-tribromobenzene.
Ans.(i)
i, Nl

b NaNO, + 2HCI 2R 2K ¢ NaCl + 2H,0
CH; CH;

¥ - "ﬂ-l."lil\ lanaline ll IH'FI-

M:BF;
am 2 ‘n"«.[}
Tl 4 bk N3 {. " ﬂ

Miroioluene
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(i)

NH; NH; MGl
Br Br Br B
Bra/H,0 MaM-HCI I =
— e
-3 HBEr —
Aniline Br Br

Ha (3 | H3PO,

Br Br

Br
1, 3, 5 - Tribromobenzene
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5 Mark Questions

1. (1) Write structures of different isomeric amines corresponding to the molecular
formula, C,H, N

(ii) Write IUPAC names of all the isomers.
(iii) What type of isomerism is exhibited by different pairs of amines?

Ans. (i), (ii) The structures and their IUPAC names of different isomeric amines

corresponding to the molecular formula, E_.an'f are given below:
(a) CH,-CH,-CH,-CH,-NH,

Butanamine |1

NH,

() |
CH,-CH,- CH CH,

Butan-2-amine |17

CH,
(© |
CH,- CH-CH,-NH,

2-Methylpropanamine (17|

CH;
@ cH,- tlj ‘NH,
CH,
2-Methylpropan-2-amine |1 :|
(e) CH,-CH, -CH,-NH-CH,

N-Methylpropanamine | 27
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® CH.-CH,-NH-CH, -CH,
N-Ethylethanamine 27

CH;

8
CH.-CH-NH-CH,

N-Methylpropan-2-amine | 2]

i

CH
) _
CH.-CH,- N -CH.

N, N-Dimethylethanamine |'_3 3_'|

(iii) The pairs (a) and (b) and (e) and (g) exhibit position isomerism.

The pairs (a) and (c); (a) and (d); (b) and (c); (b) and (d) exhibit chain isomerism.
The pairs (e) and (f) and (f) and (g) exhibit metamerism.

All primary amines exhibit functional isomerism with secondary and tertiary amines and

vice-versa.

2. Arrange the following in increasing order of their basic strength:
) C,H;NH,.C;H;NH, .NH;.C,;H;CH,NH,and (C,H; |, NH
Gi) C,H.NH,.(C,H,), NH.(C,H, ), N.C.H,NH,

Gii) CH,NH,.( CH, ), NH.(CH, ), N.C.H,NH, ,.C.H.CH,NH, .

Ans. (i) Considering the inductive effect of alkyl groups, WH.,C.H.NH, and

| C.H. ].INH can be arranged in the increasing order of their basic strengths as:
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NH. <« C,H.NH, = |'_C:Hi_'|; NH
Again, C.H.INH, has proton acceptability less than INH . Thus, we have:

Due to the - I effect of C.H. group, the electron density on the N-atom in C.H.CH,NH ,is
lower than that on the N-atom in C:Hifﬂ-[: , but more than that in :\H_: . Therefore, the

given compounds can be arranged in the order of their basic strengths as:

C.H.NH, < NH, < C.H.CH,NH, < C,;H,NH, < (C,H;), NH

(ii) Considering the inductive effect and the steric hindrance of the alkyl groups,

C,H.NH,.(C,H.)2NH, and their basic strengths as follows:
C,H.NH, <(CH; ), N <(C,H;), NH

Again, due to the - R effect of C_.H . group, the electron density on the N atom in C.H.NH,
is lower than that on the N atom in C,H.INH , . Therefore, the basicity of C.H.INH, is
lower than that of C:Hifﬂ-[: . Hence, the given compounds can be arranged in the

increasing order of their basic strengths as follows:

C:H:NH, <C,H;NH, <(CH;),N <(C,H; ), NH

(iii) Considering the inductive effect and the steric hindrance of alkyl groups,

CH.NH,.(CH, ), NH,and.(CH, ), N.can be arranged in the increasing order of their

basic strengths as:

(CH; ), N<CH,NH, <(CH;), NH
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In C.H.NNH,, Nis directly attached to the benzene ring. Thus, the lone pair of electrons on
the N - atom is delocalized over the benzene ring. In C.H.CH,NH ,, Nis not directly

attached to the benzene ring. Thus, its lone pair is not delocalized over the benzene ring.
Therefore, the electrons on the N atom are more easily available for protonation in

C.H.CH,NH,thanin C.H.NH,ie., C.H.CH,NH,is more basic than C.H.NH, .

Again, due to the - I effect of C.H. group, the electron density on the N - atom in
C.H.CH,NH , is lower than that on the N - atom in { CH. |, N . Therefore, (CH; |, Nis
more basic than C.H.CH,INH, . Thus, the given compounds can be arranged in the

increasing order of their basic strengths as follows.

C.H; < C.H,CH,NH, <(CH,), N < CH,NH, < (CH,), NH

3. Write structures of different isomers corresponding to the molecular formula,

C.H,IN . Write IUPAC names of the isomers which will liberate nitrogen gas on

treatment with nitrous acid.

Ans. The structures of different isomers corresponding to the molecular formula, C.H.IN

are given below:
Propan-1-amine |17

(b) NH.

CH. - CH-CH.

Propan-2-amine |17

(V)
CH, -NH -C,H,

N-Methviethana mine 2:
(d)
CH;
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N, N-Dimethylmethanamine | 37

17 amines, (a) propan-1-amine, and (b) Propan-2-amine will liberate nitrogen gas on

treatment with nitrous acid.

CH,CH,CH,NH,+ HNO, —CH.,CH,CH,OH+ N, + HCL
Propan—l-amine Propan—1—ol

CH, — CH~ CH, + HNO; —CH, —~CH~ CH, + N, + HCI
NH, OH

Propan—2—amine Propan—2—ol

4. Write IUPAC names of the following compounds and classify them into primary,

secondary and tertiary amines.

() (CH, ZI: CHNH, (i CH;(CH, ZI: NH ,

Gii) CH.NHCH | CH, :|: (v) (CH, :|3 CNH,

(v) C.H.NHCH. (vi) (CH,CH, :|: NCH, (vii) m —BrC.H,NH,
Ans. (i) 1-Methylethanamine (] “amine)

(ii) Propan-1-amine (] “amine)

(iii) N-Methyl-2-methylethanamine ( 2~ amine)

(iv) 2-Methylpropan-2-amine (] “amine)

(v) N-Methylbenzamine or N-methylaniline ( 2%amine)
(vi) N-Ethyl-N-methylethanamine ( 1 ¢ amine)

(vii) 3-Bromobenzenamine or 3-bromoaniline (]~ amine)
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5. Give one chemical test to distinguish between the following pairs of compounds.
(i) Methylamine and dimethylamine

(ii) Secondary and tertiary amines

(iii) Ethylamine and aniline

(iv) Aniline and benzylamine

(v) Aniline and N-methylaniline.

Ans. (i) Methylamine and dimethylamine can be distinguished by the carbylamine test.

Carbylamine test: Aliphatic and aromatic primary amines on heating with chloroform and
ethanolic potassium hydroxide form foul-smelling isocyanides or carbylamines.
Methylamine (being an aliphatic primary amine) gives a positive carbylamine test, but

dimethylamine does not.

(i) Secondary and tertiary amines can be distinguished by allowing them to react with

Hinsberg's reagent (benzenesulphonyl chloride, C.H.SO,Cl).

Secondary amines react with Hinsberg's reagent to form a product that is insoluble in an
alkali. For example, N, N - diethylamine reacts with Hinsberg's reagent to form N, N -
diethylbenzenesulphonamide, which is insoluble in an alkali. Tertiary amines, however, do

not react with Hinsberg's reagent.

(>iii) Ethylamine and aniline can be distinguished using the azo-dye test. A dye is obtained
when aromatic amines react with HNO, |'_ NaNO, +dil HC 1_'| at ) —5°C , followed by a

reaction with the alkaline solution of 2-naphthol. The dye is usually yellow, red, or orange in

colour. Aliphatic amines give a brisk

effervescence due (to the evolution of I\, gas) under similar conditions.

(B—'ﬂl; . Hong L2 eB By, f_}is NCI“+ 2H0

O Herrencdiarommmn ik
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| = Phenylaes — 2 - naphithod
joradipe ook

CH.CH,-NH, +HONO—="3C.H.OH+N, T+H,0

(iv) Aniline and benzylamine can be distinguished by their reactions with the help of nitrous
acid, which is prepared in situ from a mineral acid and sodium nitrite. Benzylamine reacts
with nitrous acid to form unstable diazonium salt, which in turn gives alcohol with the
evolution of nitrogen gas.

b F o L T §
CoHsCHy — NHy + HNO, : A [ T TR e

i Linsiable)

l:-l_.::-

Maf o+ L HUHS OH +« HC1

Benmy Lamine

Benev] alcohol
On the other hand, aniline reacts with HINO, at a low temperature to form stable diazonium

salt. Thus, nitrogen gas is not evolved.

WanO, =

——— m =T
i Jd=a 2R.

C.H.NH, »C.H. — N, Cl+NaCl+2H,0

(v) Aniline and N-methylaniline can be distinguished using the Carbylamine test. Primary

amines, on heating with chloroform and ethanolic potassium hydroxide, form foul-smelling
isocyanides or carbylamines. Aniline, being an aromatic primary amine, gives positive

carbylamine test. However, N-methylaniline, being a secondary amine does not.

6. Account for the following:
(i) pKb of aniline is more than that of methylamine.
(ii) Ethylamine is soluble in water whereas aniline is not.

(iii) Methylamine in water reacts with ferric chloride to precipitate hydrated ferric

oxide.



(iv) Although amino group is o, p- directing in aromatic electrophilic substitution

reactions, aniline on nitration gives a substantial amount of m-nitroaniline.

(v) Aniline does not undergo Friedel-Crafts reaction.

(vi) Diazonium salts of aromatic amines are more stable than those of aliphatic amines.
(vii) Gabriel phthalimide synthesis is preferred for synthesising primary amines.

Ans. (i) pKbof aniline is more than that of methylamine:

M

CH;y - NH;

Aniline Methylamine

Aniline undergoes resonance and as a result, the electrons on the N-atom are delocalized

over the benzene ring. Therefore, the electrons on the N-atom are less available to donate.

'"uH- + "'-.H-u "'-.H« MH -

G-Gpah -8

On the other hand, in case of methylamine (due to the +I effect of methyl group), the electron

density on the N-atom is increased. As a result, aniline is less basic than methylamine. Thus,

pKD of aniline is more than that of methylamine.
(i)Ethylamine is soluble in water whereas aniline is not:

Ethylamine when added to water forms intermolecular H - bonds with water. Hence, it is

soluble in water.

Ethy lamane
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But aniline does not undergo H - bonding with water to a very large extent due to the

presence of a large hydrophobic - C6H5 group. Hence, aniline is insoluble in water.

il =

s

Aurualires

(iii)Methylamine in water reacts with ferric chloride to precipitate hydrated ferric

oxide:
Methvlamine Water

Due to the +I effect of - C'H; group, methylamine is more basic than water. Therefore, in

water, methylamine produces OH - ions by accepting H+ ions from water.
CH,-NH,+H-0H —— CH, —I';JH:,+L'IH

Ferric chloride |'_F eCl, _'| dissociates in water to form Fgz* pqd (7] ions.
FeCl, — Fe’* + 3ClI

Then, OH - ion reacts with Fe3+ ion to form a precipitate of hydrated ferric oxide.

2Fe™ + 60H

» Fe,0,:3H,0
Hvdrated
ferric oxide
(iv)Although amino group is o, p - directing in aromatic electrophilic substitution

reactions, aniline on nitration gives a substantial amount of m-nitroaniline:

Nitration is carried out in an acidic medium. In an acidic medium, aniline is protonated to

give anilinium ion (which is meta-directing).
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NH NH; NH;
H HNO
— - —_——
N

Amline A linasarm oo mi=Mitroanitline (4755)

For this reason, aniline on nitration gives a substantial amount of m-nitroaniline.
(v)Aniline does not undergo Friedel-Crafts reaction:

A Friedel-Crafts reaction is carried out in the presence of _4/(/.. But 4/, is acidic in
nature, while aniline is a strong base. Thus, aniline reacts with _4/{ .?3 to form a salt (as

shown in the following equation).

NH NH-AICT
& Al |= ——i- @
Ambline Sah

Due to the positive charge on the N-atom, electrophilic substitution in the benzene ring is

deactivated. Hence, aniline does not undergo the Friedel-Crafts reaction.
(vi)Diazonium salts of aromatic amines are more stable than those of aliphatic amines:

The diazonium ion undergoes resonance as shown below:

L]
MEM

(3 N o= N N = N1 N

Ma
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This resonance accounts for the stability of the diazonium ion. Hence, diazonium salts of

aromatic amines are more stable than those of aliphatic amines.
(vii)Gabriel phthalimide synthesis is preferred for synthesising primary amines:

Gabriel phthalimide synthesis results in the formation of amine only. 2®or 3% amines are
not formed in this synthesis. Thus, a pure ]~ amine can be obtained. Therefore, Gabriel

phthalimide synthesis is preferred for synthesizing primary amines.

7. Arrange the following:

(i) In decreasing order of the pKbvalues:

C,H.NH,.C,;HNHCH,,. (C,H,),NHand C H.NH,

1
(>i1) In increasing order of basic strength:

CHNH,, C;HN(CH,),, (C,H,), NHand CH,NH,
(iii) In increasing order of basic strength:

(a) Aniline, p-nitroaniline and p-toluidine

) CHNH,, CHNHCH,, CH.CH,NH,.

(iv) In decreasing order of basic strength in gas phase:

C. HNH,, (C2H5)2NH, (C,H; |, Nz and NH,

(v) In increasing order of boiling point:

C,H.OH, (CH,),NH, C.HNH,

(vi) In increasing order of solubility in water:

C;HNH,, (C,H,),NH, CH.NH,.
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Ans. (i) In (. H.NH ,, only one - C,H . group is present whilein | O, H. | NH , two -
C,H . groups are present. Thus, the +I effect is more in (C, A |, NH thaninC,H.NH,.
NVH than in

Therefore, the electron density over the N-atom is more in | :H s I,

C,H.NH .. Hence, ['_C':Hi _'| , NH is more basic than . H. NH ;.

Also, both C.H. NHCH and C.H.NH, areless basic than (C,H. |, NH and
C,H.NH , due to the delocalization of the lone pair in the former two. Further, among
C.H.NHCH.and C.H.NH,, the former will be more basic due to the +T effect of - CH

group. Hence, the order of increasing basicity of the given compounds is as follows:
C.H,NH,< C.H,NHCH,<C,H.NH, < (C,H.), NH

We know that the higher the basic strength, the lower is the pKb values.
C.H,NH,> C.H.NHCH,> C,H,NH,> (C,H,), NH

() C.H.N(CH, _'j: is more basic than C.H.NH, due to the presence of the +I effect of
two -CH3 groups in C.H . N[ CH, _'J: . Further, CH,NH contains one - CH group while
(C.H, _'|: NH contains two - C,H ; groups. Thus, (C,H. _'|: MNH is more basic than
C.H.NH,.

Now, C.H.N|[CH. ), isless basic than CH3NH2 because of the-R effect of - C.H. group.
Hence, the increasing order of the basic strengths of the given compounds is as follows:
C.H.NH, < C.H,N(CH,), < CH.NH,< (C,H.), NH

(iii) (a)

NH, MH- NH»

CH; N,

F=Toludine Anilime pr=Miproam hine
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In p-toluidine, the presence of electron-donating - C'/{; group increases the electron density

on the N-atom.
Thus, p-toluidine is more basic than aniline.
On the other hand, the presence of electron-withdrawing

- _""."{:': group decreases the electron density over the N-atom in p-nitroaniline. Thus, p-

nitroaniline is less basic than aniline.

Hence, the increasing order of the basic strengths of the given compounds is as follows:
p-Nitroaniline< Aniline <p-Toluidine

(b) C.H.NHCH, is more basic than C'.H.NH, due to the presence of electron-donating -

CH.groupin C.H.NHCH,.

Again, in C. H.NHCH.,- C.H group is directly attached to the N-atom. However, it is not
soin C.H.NH,NH,.Thus,in C.H.NHCH., the -Reffect of - C. H. group decreases the
electron density over the N-atom. Therefore, C.H . NHCH, is more basic than
C.H.NHCH,.

Hence, the increasing order of the basic strengths of the given compounds is as follows:
C.H.NH,< C.HNHCH, <C.H.NH.NH,.

(iv) In the gas phase, there is no solvation effect. As a result, the basic strength mainly
depends upon the +I effect. The higher the +I effect, the stronger is the base. Also, the greater
the number of alkyl groups, the higher is the +I effect. Therefore, the given compounds can

be arranged in the decreasing order of their basic strengths in the gas phase as follows:

(C,H;),N>(C,H,),NH> C,H;NH,> NH,



(v) The boiling points of compounds depend on the extent of H-bonding present in that

compound. The more extensive the H-bonding in the compound, the higher is the boiling

point. { CH . |, NH contains only one H-atom whereas ', 5. NH , contains two H-atoms.
Then, C,H.NH, undergoes more extensive H-bonding than { CH; |, NH . Hence, the
boiling point of €, H.NH, is higher than that of( CH |, NH .

Further, O is more electronegative than N. Thus, L', H.0H forms stronger H-bonds than

C,H.NH,. As aresult, the boiling point of C,H.0H ishigher than that of C,H.NH,
and (CH, |, NH .

Now, the given compounds can be arranged in the increasing order of their boiling points as

follows:
(CH,), NH < C,H.NH, < C,H.OH

(vi) The more extensive the H-bonding, the higher is the solubility. ', 4. NH , contains two
H-atoms whereas | H. |. NH contains only one H-atom. Thus, H.NH, undergoes
more extensive H-bonding than { H. |. NH . Hence, the solubility in water of {7 JH.NH,

is more than that of (C,H. |, NH .

Further, the solubility of amines decreases with increase in the molecular mass. This is
because the molecular mass of amines increases with an increase in the size of the
hydrophobic part. The molecular mass of C'.A4.NH , is greater than that of C',H.NH, and

(C,H, ), NH .
Hence, the increasing order of their solubility in water is as follows:

C.H.NH, < (C,H;),NH < C,H,NH,

8. How will you convert:



(i) Ethanoic acid into methanamine

(ii) Hexanenitrile into 1-aminopentane
(iii) Methanol to ethanoic acid

(iv) Ethanamine into methanamine

(v) Ethanoic acid into propanoic acid
(vi) Methanamine into ethanamine
(vii) Nitromethane into dimethylamine
(viii) Propanoic acid into ethanoic acid

Ans. (i)

E - MHilexcess)
CHROOO0H e (CH O] e (TH 3 CONH

Ethanoic acid
* Bro/MaOH

CH;NH>
Methanamine
(i1)

HH, 0 ;
CsHj ON ———— C5H || = COOH ————— CsH - COC]

Hexanertrle NH( j
S| BEMCEES

Bry/KOH _
CsH); - NH, «———— C:H,; - CONH;

|- Aminopentane

(iii)



Pl Ethanolie Na(™
CH;OH i CH;Cl ; = CHLCMN

hdethanal

HF|HEG
CH;COOH
Ethanoic acid
(iv)
NaNQ-/HCl ;B 3 .
CHy - CH, - NH; ———= " g [CHy — CH, - NyCl| —= = CH; - CH; - OH
Ethanamine
KMnO,/H*
Bra/NaOH NH; (excess)
CH; - NH; - CH1CONH; -— { CH;COOH
Methanamine
()
1) LiAlH g /ath PCl5
cH;coon M HAMGEMS | o CH,0H —— - CH,CH,C
(i) Hy Q"
Ethanoic acid Ethanolic
MalCN
H'H-0
CH3CH,COOH *+———— CHCH,CN
Propanoic acid
(vi)
NaN(O-/HC] 1 e
CH; - NHy ———2—— g [CHy = NaCl] ———— CH;0H

Methanamine
PCls

Ha/Ni Ethanolic NaCN
CHLCH,NH, - . o3 8 . O a4y £ 4

Na(Hg)'C,H;0H

Ethanamine

(vii)



sn/HCl CHCIl/KOH/A

CH; - NOy ————— g C'H; ~ NH; — = CH;y - NC
{Carbvlamine
Mitromethane reaciion)
Na/C2H5OH
CH;-NH-CH;

Dimethylamina

(viii)
: MWH:(excess) Bry/KOH
CH;CH,COOH ————— CHCH,CONH, —= CH;CHyNH;
A {Hoffmann bromamide
Propanoe acid reaction)

NaNO4/HCl
KMnO,/H* H,0 i
CH;COOH a——— CH;CH,0OH «——— [CH;CH3N,Cl]

Ethanoic acid

9. Describe a method for the identification of primary, secondary and tertiary amines.

Also write chemical equations of the reactions involved.

Ans. Primary, secondary and tertiary amines can be identified and distinguished by

Hinsberg's test.In this test, the amines are allowed to react with Hinsberg's reagent,

benzenesulphonyl chloride | H.50,C0 |. The three types of amines react differently with

Hinsberg's reagent. Therefore, they can be easily identified using Hinsberg's reagent.

Primary amines react with benzenesulphonyl chloride to form N-alkylbenzenesulphonyl

amide which is soluble in alkali.



0 8}
Qﬂ—f" t H— N—C;H; —= § — N—C;H; + HCl
O H 0 H
Benzenesulphonyl Propanaming N-Propylbenzenesulphonamide
chlonde

Due to the presence of a strong electron-withdrawing sulphonyl group in the sulphonamide,
the H-atom attached to nitrogen can be easily released as proton. So, it is acidic and dissolves
in alkali.

Secondary amines react with Hinsberg's reagent to give a sulphonamide which is insoluble

in alkali.
0 ()
Q ::q:—m b H— N—CH;—P@— H — N—CH; + HCl
O CH; 0 LI"H_:
Benzenesulphonyl Dimethylamine N, N-Dimethy |benzenesulphonanude
chlonde (insaleble inoalkali)

There is no H-atom attached to the N-atom in the sulphonamide. Therefore, it is not acidic

and insoluble in alkali.

On the other hand, tertiary amines do not react with Hinsberg's reagent at all.

10. Write short notes on the following:

(i) Carbylamine reaction (ii) Diazotisation

(iii) Hofmann's bromamide reaction (iv) Coupling reaction
(v) Ammonolysis (vi) Acetylation

(vii) Gabriel phthalimide synthesis.



Ans. (i)Carbylamine reaction

Carbylamine reaction is used as a test for the identification of primary amines. When
aliphatic and aromatic primary amines are heated with chloroform and ethanolic potassium
hydroxide, carbylamines (or isocyanides) are formed. These carbylamines have very

unpleasant odours. Secondary and tertiary amines do not respond to this test.

R-NH, + CHCI, + 3KOH(ale.)—— R-NC + 3KCl + 3H,0
Primary Chloroform  Potassium Carbylamine

amine hydroxide
For example,

CH, - NH, + CHCI, +3KOH (alc.)—— CH,-NC +3KCl + 3H,0
Methanamine Methyl carblylamine

or methyl isocyanide

(ii)Diazotisation

Aromatic primary amines react with nitrous acid (prepared in situ from Mo, and a

mineral acid such as HCI) at low temperatures (273-278 K) to form diazonium salts. This

conversion of aromatic primary amines into diazonium salts is known as diazotization.

For example, on treatment with _"-."c;r_"-."{?: and HCI at 273 - 278 K, aniline produces

benzenediazonium chloride, with NaCl and A ,{) as by-products.

NH, NACl

MaMN(, + 2ZHCI

el NaCl + 2H,0
273-2TE K Z

Aniline Benzenediazonium
chlorde



(iii))Hoffmann bromamide reaction

When an amide is treated with bromine in an aqueous or ethanolic solution of sodium
hydroxide, a primary amine with one carbon atom less than the original amide is produced.
This degradation reaction is known as Hoffmann bromamide reaction. This reaction involves
the migration of an alkyl or aryl group from the carbonyl carbon atom of the amide to the

nitrogen atom.
0

R— ![|— NH;y + Bry + 4NaOH —= R - NH; + Na;CO5 + 2NaBr + 2H,0

Amude Primary anune
For example,

0

CH; — |l:|'—”*-'H;~ + Bry + 4NaOH — CH; - NH; + Na;CO4 = 2NaBr + 2H»0

Ethanamude Methanamine

£}

CgHs — !L'l'—HH: + Bry + 4NaOH —» C:Hs; - NH3 + Na,C0O4 + 2NaBr + 2H,0

Benzamdea Aauilane

(iv)Coupling reaction

The reaction of joining two aromatic rings through the - N=N - bond is known as coupling
reaction. Arenediazonium salts such as benzene diazonium salts react with phenol or

aromatic amines to form coloured azo compounds.

QAENC|+H@GH ﬁr@;wﬂ@—m ~C +H,0

Benzenediazonium Phenol p-Hydroxyazobenzene
chlonde (Orange dye)



Benzenediazonium Aniline p=Aminoazobenzene
chlonde vellow dye)

It can be observed that, the para-positions of phenol and aniline are coupled with the

diazonium salt. This reaction proceeds through electrophilic substitution.

(v) Ammonolysis

When an alkyl or benzyl halide is allowed to react with an ethanolic solution of ammonia, it
undergoes nucleophilic substitution reaction in which the halogen atom is replaced by an

amino | —_"-.'H: | group. This process of cleavage of the carbon-halogen bond is known as

ammonolysis.

'/\\ ﬁ . -
:‘-IH_'._I:?IJEI] + R - Xx—®m R - hH;."L
Ammonia Alkyl hahde Subsntuted
{Nucleophile) ammonium salt

When this substituted ammonium salt is treated with a strong base such as sodium

hydroxide, amine is obtained.

R-NH,X + NaOH —> R-NH. + H,0 + NaX
Amine

Though primary amine is produced as the major product, this process produces a mixture of

primary, secondary and tertiary amines, and also a quaternary ammonium salt as shown.



RNH, —% 5 R .NH— 5 R, N—2 ,R NX
(17) (2°) [32) Quaternary

ammonium salt

(vi)Acetylation

Acetylation (or ethanoylation) is the process of introducing an acetyl group into a molecule.
0
R
Acetyl group

Aliphatic and aromatic primary and secondary amines undergo acetylation reaction by
nucleophilic substitution when treated with acid chlorides, anhydrides or esters. This

reaction involves the replacement of the hydrogen atom of - _"'CH: or > NH group by the

acetyl group, which in turn leads to the production of amides. To shift the equilibrium to the
right hand side, the HCl formed during the reaction is removed as soon as it is formed. This

reaction is carried out in the presence of a base (such as pyridine) which is stronger than the

amine.
H CH; H CHs
IIZ‘H;—'.'!J: + J‘—Clﬂ-—mj—qr{f— i:|'—v|
by -
N-Methylmethanamine ~ Acetylchloride -

CHy 0

N N-Dimethylethanamide



0
f

@Nllg T EH1_C_C]

Benzenamine Acetyl chloride Pyridine

8]

|
@7%—(*—{1& + HCI

N-Phenylethanamide
When amines react with benzoyl chloride, the reaction is also known as benzoylation.

For example,

L] ]
C !I C-He
O s e <l
Ethanaming Benzay| chlonde M-Ethybenzanude

(vii)Gabriel phthalimide synthesis

Gabriel phthalimide synthesis is a very useful method for the preparation of aliphatic
primary amines. It involves the treatment of phthalimide with ethanolic potassium
hydroxide to form potassium salt of phthalimide. This salt is further heated with alkyl halide,

followed by alkaline hydrolysis to yield the corresponding primary amine.



y— e KOH k.
PmeE g, o S

Potassium sali -
Fhthal : K X
. ol philsalymede

L)
(9] 'i.ii‘
I .
C— ON MNaOH{a) C
R — NH- e = N—R
i - O — Oha {Hyvdmalysis) L
[ 1™ amuina) ” II
O O
Sodium sl Ve Alkviphthalinude

ol |,ﬂ'|ﬂ‘| alic meied

11. Accomplish the following conversions:
(i) Nitrobenzene to benzoic acid

(ii) Benzene to m-bromophenol

(iil) Benzoic acid to aniline

(iv) Aniline to 2,4,6-tribromofluorobenzene
(v) Benzyl chloride to 2-phenylethanamine
(vi) Chlorobenzene to p-chloroaniline

(vii) Aniline to p-bromoaniline

(viii) Benzamide to toluene

(ix) Aniline to benzyl alcohol.

Ans. (i)



NO- NH; NN

H./Pd NaNO, + HCL
el
Ethanol 273 -278 1'-.

Mitrobensene Amilime Benrenedinnonmium
chionde
CuCMNRKCMN
OO i
H;0"
{Hyvdrolysis)
Bensoic acid Bensoniinle
(ii)
MO
HNU;_I'H:SG‘; HI'*-
{ Matranon b
Benzene MNitrobenaone -Br::rrm.‘-nllrubmmn:r
Sn/HCI
='\d{"| PulH 5
il H-."-;-I’.‘l-_. "-I'nMﬂ« + HCl
2'-"} 2T K

Br
mr=-Bromophenol av-Bromaosniline

(iii)



COOH Coc CONH;

= Q-
B e

Beneoe pcrd Benzovl chlonde Benzamide
{ HotTmann
bromanude Bry/NaOH
degradation
reaction)
MHa
Ambineg
(@iv)
NH: NH 5
i i
BiraH O ‘d.ﬂrﬂ --'I-[{'I
—_——
2'-"3 278 K
Anmhinge Br
=, 4, 6=Trnbromoan ling 2. 4, 6=Trnbromobenzene

diazonium chlonde

luﬂ Fy

-+ =
F MaBFy
Br Eir Bir Eir

B I e ————
-M,, -BFy

Eir Br

Z, 4, &= Trbromofluorobensens
)
2 |
CH.CI CH,CN CH,CH,NH;

Ethanolic NaCN Ha/Ni
“NaCl :

Benzvl chlonds Phenylethanensinbe 2=Phenylethanamine

(vi)



L | 'l 1

NO-
HNﬂ';r'HISCI.._ §
i i rransn)
Chlombenzene
Pl a=Mitrechlorobenzens
p-Mitrochlorobensone
{Magor product )
Cl l
H=Td
Ethanol
O WNHz
p=Mitrochlorobensens FChloromuline
(vii)
MH3 MNIHCOCH NHCOCHy
(CHCOR0 B, .
Pvridine CH OO0
Aniline AMe-phenylethanamide
{ Acetanilide) Br

-Bromoacetanilide
(Belagor prodoct )

OH™ or Y

NH;

BEr

p=Hromoaniline

(viii)



CONH, NH; NSl

Bry/NaOH - NaN(O, + IIFE_._
i Hoffmann bromamids 273-IT8 K
degradanon reaction)
Benzamide Aniline Benrenediazomum
chlonde
H:0 | H3PO,
CH- 3
CH1C1 +Anhyd AICI,
<l
(Friedel Craft’s alkylation)
Toeluene lenrene
(ix)
NHa NSl CN
NaNO» + HCI 2 CuCN/RKON
- -
273-2T3 K {Sandmeyer reaction)
Aniline Benrenediazonium Benzonitrile
chlonde
Al H;OF
CH>OH COOH
(i) LiAlH,
g
(i) H-O
Benzyl alcohol Benzoic acid

12. Give the structures of A, B and C in the following reactions:

(i) EH-‘EHJI Mal '™ }A H }B Ha.l:'Hiﬂl'-_- }{:1

Partial brodrodysia

@) CHN,CI—SN 5 A _HOW _,g_NL

i

@) CH,CH,Br—" 5 A —""+ 3 B——

o'



FeHCL o 4 NaNOWHCI  p  HOH' -

(v) C,H.NO, > ) >

273k &

MaDBr  py  MaNO, HCL e

) CH,COOH —25 A > >

o\ £ F I HMCI, L, HtH ]
Wi C H,NO, 10, o 0. g RO, ¢

Ans. (i)
0

OH
partial hydrolysis

CHs — CH: 1 2 o CHyCH2ON = CH;—CH:— C —NH:

Propaneniirile Propanamide

(A) (B)

lH:lUH + Hry

CHy— CH:;—NH:

Ethanamine

(C)
(ii)
. CuCN 5 3 H-0/H'
CoHgMNaCl| ———————i CoHON e i C o H g OO0k
Cyanobenzene ﬁ""m;“ acid
Al NHy
CoHCONH,
Benzamude
()
(iii)
CHyCHBr —BCN o cpemen AR o clon,onE,
Cyanoethane Propan - 1 - amine
(A) (B}
a°C | HNO,
CH4CH-CH,0OH
Propan - 1 - ol

()



(iv)

w)

CHACOOH

(vi)

E Fe f HCI MaMO-, + HCl o
cosnvoy, G e, SL T oy — NGl
Aniline IBEK Benzenediazonium
(A) chloride
(B)
Al H0/HY
CgHsOH
Phenol
(C)
N .
N o cmoonm; DRI o cnamg
Ethanamide Methanamine
(A) (B)
NaM(); / HCl
CH+0OH
MMethanol
(C)
E Fe f HCI HKO
cosno, FHCY e, T2 b s — NGl
Aniline IBK Benzenediazonium
(A) chloride
(B)
CsH;0H

WU

p = Hydroxy azobenzens
(C)



13. An aromatic compound 'A’' on treatment with aqueous ammonia and heating forms

compound 'B' which on heating with Br, and KOH forms a compound 'C' of molecular

formula :-H -\'. Write the structures and IUPAC names of compounds A, B and C.

Ans. It is given that compound 'C' having the molecular formula, .-V is formed by
heating compound 'B' with B, and KOH. This is a Hoffmann bromamide degradation
reaction. Therefore, compound 'B'is an amide and compound 'C' is an amine. The only amine

having the molecular formula, C.A-\" is aniline, [ C.H.NH, |.

NH;

Aniline
Therefore, compound 'B' (from which 'C' is formed) must be benzamide, I'_C H.CONH, _'| )

CONH,

Benzamide

Further, benzamide is formed by heating compound 'A' with aqueous ammonia. Therefore,

compound 'A' must be benzoic acid.

COOH

Benzoic acid

The given reactions can be explained with the help of the following equations:



COOH CONH, NH;

(1) Ag. NaQH Brs / KOH
i —
(i) A
Benzoic acid Benzamide Benzenamine
(A) (B) ()

14. Complete the following reactions:
@ C ,H.NH, +CHCI, +alc KOH —
G C.HN,Cl+H,PO, +H,0 —
(i) C_H.NH, +H,80, (conc.) —
(v C . H.N.,Cl+C,H,OH —»

) C,H.NH, +Br,(ag) —

i) C,H.NH, +(CH,C0),0 -

(vii) CnH;Nﬂ::' {i}HEF,

(i} NaMO, Cus 7

Ans. (i)
Carbvlamine
CgHsMNH; + CHCly; + 3ale KOH TS0 o 3.0 + 3KCl + CgH;— NC
Anhing Phesyl
Isocyanide
(iD)

C,H;N,Cl +H,PO, +H,0 - CH, + N, + H,PO, + HCI
Benzenediazonium Benzene

chloride

(iii)



C.H.NH, +conc.H 50, —» C.H,NHHSO,

Aniline Anilinium hydrogen sulphate
(iv)
C.HN,Cl + C,HOH —» CH, + CH,CHO + N, + HCI

Benzenediazonium  Ethanol Benzene Ethanal
chlornde

W)

NH;

Br Br

C,-'._H_r,r'\Hz i 35[1,:,:”-, _— e + 3HBr
Aniline

Br

2 4.6 - Trbromoantline
(vi)
CeHsNHy + (CH3C0):0 ——# ((H; —N—C —CH; + CH;COOH

|
Aniline  acetic anhydride H O acetic acid

N — Phenylethanamide
(vii)

CH,N.CI = C,H,NO, + N, + NaBF,

Ll pNaMC SO, A

Benzenediazonium Mitrobenzene

chloride

15. Why cannot aromatic primary amines be prepared by Gabriel phthalimide

synthesis?

Ans. Gabrielphthalimide synthesis is used for the preparation of aliphatic primary amines. It



involves nucleophilic substitution | 5 ,k | of alkyl halides by the anion formed by the

phthalimide.
o 0
| |
Bl YOl o
_MN—H Lﬁ- Nk
KL C
I |
0 0
Phthalimide
R b
0y 0
T — ]
C—0ONa NaOH (. o
R— NH; + -+ @ -— “N—R
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But aryl halides do not undergo nucleophilic substitution with the anion formed by the
phthalimide.
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Hence, aromatic primary amines cannot be prepared by this process.

16. Write the reactions of (i) aromatic and (ii) aliphatic primary amines with nitrous
acid.

Ans. (i) Aromatic amines react with nitrous acid (prepared in situ from Nz N, and a

mineral acid such as HCI) at 273 - 278 K to form stable aromatic diazonium salts i.e., NaCl and

H,0.



NH; NACl

NaMNQ, + HCI
-
273-27B K

+ HNO, + NaCl+ 2H,0

Aniline Mitrous acid Benzenediazonium
chlorde

(ii) Aliphatic primary amines react with nitrous acid (prepared in situ from NaV(J, and a

mineral acid such as HCI) to form unstable aliphatic diazonium salts, which further produce

alcohol and HCI with the evolution of [V, gas.

MaM, + HCI =
R-NH, + HNO; - | | p—
Aliphatic Mitrous Aliphatic
primary acid diazonium
alcohol zalt H,0
Y
8 T BOH
alcohol

17. Write the reactions of (i) aromatic and (ii) aliphatic primary amines with nitrous

acid.

Ans. (i) Aromatic amines react with nitrous acid (prepared in situ from Na\O,and a

mineral acid such as HCI) at 273 - 278 K to form stable aromatic diazonium salts i.e., NaCl and

H,0.

NH- NACl
MaM(y + HCI
+ HNO, - Shilalncic +  NaCl+ 2H,0
= 2T -2TR K =
Aniline Mitrous acid Benzenediazonium
chlorde

(ii) Aliphatic primary amines react with nitrous acid (prepared in situ from NaV(J}, and a



mineral acid such as HCI) to form unstable aliphatic diazonium salts, which further produce

alcohol and HCl with the evolution of V', gas.

NaN(- + HCI

R-NH; + HNO, = [R—N>Cl] ——

Aliphatic Mitrous Aliphatic
primary acid diazonium
alcohol calt H,0
L
N.t o+ el I

alcohel
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