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Important Questions

Multiple Choice questions-

Question 1. Which of the following does not react with Hinsberg reagent?
(a) Ethylamine
(b) (CHs).NH
(C) (CH3)3N
(d) Propan-2-amine
C.H.NH NaNO,/HCI | X P{Br, > Y ﬂi_,_ 7.
Question2. * ° 2 s (excess)
in above sequence, Z is
(a) Cyanoethane
(b) Ethanamide
(c) Methanamine
(d) Ethanamine

Question 3. Oxidation of aniline with K2Cr207/H,SO4 gives

(a) phenylhydroxylamine

(b) p-benzoquinone

(c) nitrosobenzene

(d) nitrobenzene

Question 4. Which of the following amines can exhibit enantiomerism?
(a) Benzeamine

(b) 2-Butanamine

(c) 2-Propanamine

(d) 2-Methyl-propanamine.

Question 5. Which of the following: when heated with a mixture of ethanmine and alcoholic potas
gives ethyl isocyanide?

(a) 2-chloropropane

(b) 2,2-dichloropropane

(c) trichloromethane

(d) tetrachloromethane

Question 6. Which of the following pair of species will yield carbylamine?
(a) CHsCH2Br and KCN

(b) CH3CH2Br and NHs (excess)

(c) CH3CH2Br and AgCN

(d) CH3sCH2NH; and HCHO
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Question 7. Which one of the following methods is neither meant for the synthesis nor for
separation of amines?

(a) Hinsberg method

(b) Hoffmann method

(c) Wurtz reaction

(d) Curticus reaction

Question 8. CsHsCONHCHjs can be converted into CéHsCH2NHCH3 by
(a) NaBH4

(b) H2-Pd/C

(c) LiAIHa

(d) Zn-Hg/HCl

Question 9. CéHsN™; CI™ + CuCN = CeHsCN + N2 + CuCl. The above chemical reaction is associated w
which of the following name:

(a) Balz Schiemen

(b) Gattermann

(c) Shimonini

(d) Sandmeyer.

Question 10. The reaction of aniline with benzoyl chloride gives

(a) Benzoin

(b) Benzanilide

(c) Benzalaniline

(d) Benzamide

Very Short Questions-

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

2. Give one use of quaternary ammonium salts.

3. Give one example of Hoffmann — Bromamide reaction

4. Distinguish between ethylamine and aniline.

5.The IUPAC name of secondary amine having lowest molecular mass is

6.Give an example of diazotization

7. Write one use of diazonium salt

8.How can the reactivity of aromatic amines be controlled?

9.Give one use of tertiary amines.

10. Name a reagent which can distinguish between primary, secondary and tertiary amine
Short Questions--

1. It is difficult to prepare pure amines by ammonolysis of alkylhalides.

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

3. Aniline is weaker base than cyclohexylamine.
4. Methylamine is a stronger base than aniline.
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5. Before nitration, aniline is converted to acetanilide.

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

7. Reduction of nitro compound to aniline using iron scrap and HCl is preferred.
8. Aromatic amines cannot be prepared by Gabriel Phthalimide synthesis.

9. During acylation of amines, pyridine is added.

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

Long Questions-

1. (i) Write structures of different isomeric amines corresponding to the molecular

formula, CHy,N

(ii) Write IUPAC names of all the isomers.

(iii) What type of isomerism is exhibited by different pairs of amines?
2. Arrange the following in increasing order of their basic strength:

(i) C,H;NH, ,C.H;NH, NH; .C.H;CH,NH, _ . 4(C.H; ), NH

(i) C:HsNH..(C.H;), NH,(C.Hy ), N.CH,NH,
(iii) CHsNHz.(CH ), NH, (CH, ), N.G.H, NH, .C.H,CH,NH.

3. Write structures of different isomers corresponding to the molecular formula, CHN Write
IUPAC names of the isomers which will liberate nitrogen gas on treatment with nitrous acid.

4. Write IUPAC names of the following compounds and classify them into primary, secondary
and tertiary amines.
(i) (CH:), CHNH, ., CH, (CH,), NH;

(iiiy CHSNHCE(CH,), (;,) (CH, ), CNE,
(v) C.H.NHCH, (vi) (CH,CH, ) NCH, (vii) m —BrC.H_.NH,

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.

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.
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(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.

7. Arrange the following:

(i) In decreasing order of the pKbvalues:

C,HNH,.C.HNHCH,. IC;H_;I:_\Hand CH.NH,

(ii) In increasing order of basic strength:
CHNH, CHN(CH,), (CH),NH ., CH,NH,

’

(iii) In increasing order of basic strength:
(a) Aniline, p-nitroaniline and p-toluidine
(b) CHNH, CHNHCH, CH.CH,NH,

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

CHNH, (cops)ann, (CHe ™ gng NH,

(v) Inincreasing order of boiling point:
C,HOH (CH,),NH C.,H.NH,

’

(vi) In increasing order of solubility in water:

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

Assertion and Reason.Questions-

1. In these questions, a statement of assertion followed by a statement of reason is given.
Choose the correct answer out of the following choices.

a) Assertion and reason both are correct statements and reason is correct explanation for
assertion.

b) Assertion and reason both are correct statements but reason is not correct explanation
for assertion.

c) Assertion is correct statement but reason is wrong statement.

d) Assertion is wrong statement but reason is correct statement.
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Assertion: Ortho substituted anilines are usually weaker bases than anilines.
Reason: This is due to ortho effect.

2. In these questions, a statement of assertion followed by a statement of reason is given.
Choose the correct answer out of the following choices.

a) Assertion and reason both are correct statements and reason is correct explanation for
assertion.

b) Assertion and reason both are correct statements but reason is not correct explanation
for assertion.

c) Assertion is correct statement but reason is wrong statement.

d) Assertion is wrong statement but reason is correct statement.

Assertion: In strongly acidic solutions, aniline becomes more reactive towards electrophilic
reagents.

Reason: The amino group being completely protonated in strongly acidic solution, the lone pair
of electrons on the nitrogen is no longer available for resonance.

Case Study Questions-

1. Read the passage given below and answer the following questions:

Amines are alkyl or aryl derivatives of ammonia formed by replacement of one or more
hydrogen atoms. Alkyl derivatives are called aliphatic amines and aryl derivatives are known as
aromatic amines. The presence of aromatic amines can be identified by performing dye test.
Aniline is the simplest example of aromatic amine. It undergoeselectrophilic substitution
reactions in which -NH; group strongly activates the aromatic ring through delocalisation of
lone pair of electrons of N-atom. Aniline undergoes electrophilic substitution reactions.

Ortho and para positions to the -NH; group become centres of high electrons density. Thus, -
NH: group is ortho and para-directing and powerful activating group.

The following questions are multiple choice questions. Choose the most appropriate answer:
(i) Cyclohexylamine and aniline can be distinguished by:

a) Hinsberg test.

b) carbylamine test.
c) Lassaigne test.

d) azo dye test.

(ii) Which of the following compounds gives dye test?
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a) Aniline.

b) Methyl amine.
c) Diphenyl amine.
d) Ethyl amine.

(iii) Aniline when acetylated, the major product on nitration followed by alkaline hydrolysis
gives:

a) Acetanilide.

b) o-nitroacetanitide.
c) p-nitroaniline.

d) m-nitroanitine.

(iv) Oxidation of aniline with manganese dioxide and sulphuric acid produces:

a) Phenylhydroxylamine.
b) Nitrobenzene.

c) p-benzoquinone.

d) Phenol.

(v) Aniline when treated with cone. HNO3 and H;S04 gives:

a) p-phenylenediamine.
b) m-nitroaniline.

c) p-benzoquinone.

d) Nitrobenzene.

2. Read the passage given below and answer the following questions:

The amines are basic in nature due to the presence of a lone pair of electron on N-atom of the -
NH2 group, which it can donate to electron deficient compounds. Aliphatic amines are stronger
bases than NH3 because of the +| effect of the alkyl groups. Greater the number of alkyl groups
attached to N-atom, higher is the electron density on it and more will be the basicity. Thus, the
order of basic nature of amines is expected to be 3° > 2° > 1°, however the observed order is 2°
> 1°>3° This is explained on the basis of crowding on N-atom of the amine by alkyl groups
which hinders the approach and bonding by a proton, consequently, the electron pair which is
present on N is unavailable for donation and hence 3° amines are the weakest bases.

Aromatic amines are weaker bases than ammonia and aliphatic amines. Electron-donating
groups such as -CHs, -OCHjs, etc. increase the basicity while electron-withdrawing substitutes
such as -NO_, -CN, halogens, etc. decrease the basicity of amines. The effect of these
substituents is more at p than at m-positions.
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The following questions are multiple choice questions. Choose the most appropriate answer:
(i) Which one of the following is the strongest base in aqueous solution?

a) Methyl amine.
b) Tri methyl amine.
c) Aniline.

d) Dimethyl amine.

(ii) Which order ofbasicity is correct?

a) Aniline > m-toluidine > o-toluidine
b) Aniline> o-toluidine > m-toluidine
c) o-toluidine > aniline> m-toluidine
d) o-toluidine < aniline < m-toluidine

(iii) What is the decreasing order of basicity of primary, secondary and tertiary
ethylamines and NHs?

a) NHsz > CoHsNH; > (C2Hs)2NH > (CaHs)sN
b) (CzHs)sN > (C2Hs)2NH> C;HsNH; > NHs
c) (CaHs);NH > C;HsNH2> (CzHs)sN > NH3
d) (CzHs)2NH > (CzHs)sN > CoHsNH2 > NHs

(iv) The order of basic strength among the following amines in benzene solution is:

a) CHsNH; > (CH3)sN > (CHs)NH
b) (CHs)sN > (CHs)2NH > CH3NH
c) CHsNH; > (CHs)2NH > (CHs)sN
d) (CH3)3N > CHsNH; > (CHa)zNH

(v) Choose the correct statement.
a) Methylamine is slightly acidic.
b) Methylamine is less basic than ammonia.

c) Methylamine is a stronger base than ammonia.
d) Methylamine forms salts with alkalies.

MCQ Answers-
1. Answer: (c) (CHs3)sN

2. Answer: (d) Ethanamine
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3. Answer: (b) p-benzoquinone

4. Answer: (b) 2-Butanamine

5. Answer: (c) trichloromethane
6. Answer: (c) CHsCH,Br and AgCN
7. Answer: (c) Wurtz reaction

8. Answer: (c) LiAlH4

9. Answer: (d) Sandmeyer.

10.Answer: (b) Benzanilide

Very Short Answers-

Ans 1.
RNH,+~H,0 = RNH; + OH
_ [RNH; ] [OH]

[RNH, ]

]

Ans 2. Quaternary ammonium salts are widely used for manufacture of synthetic detergents.

Ans 3. 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, +2NaBr + 2H,0

Ans 4. Ethylamine and aniline can be distinguished by azodye test. On treating aniline with benzen
diazonium salt, orange or red coloured azodye is formed which is not formed with ethyl amine.

1 B

NH. + Cl-N=N — — N = s NH

CH O R Ll =N B o rEartin
LN - | [} —

R
I
I

Ans 5. N- Methylmethanamine.

Ans 6. During diazotization benzene diazonium chloride is prepared by the reaction of aniline with
nitrous acid at 273 - 278 K

www.swottersacademy.com



SCIENCE__§ AMINES_______________________________________________

273 - 278K

R e ot £ 5 0R .
Na NO, + 2HC e + NaCl + 2H.0

Ans 7.Diazonium salts are used in preparation of substituted aromatic compounds.
Ans 8.The reactivity of aromatic amines can be controlled by acylation.
Ans 9.Tertiary amines like trimethylamine are used as insect attractants.

Ans 10. P- Toluenesulphonyl chloride Hinsberg reagent can be used as a distinguishing reagent for
primary, secondary and tertiary amines.

Short Answers-

Ans 1. The process of ammonolysis yields a mixture of primary, secondary, tertiary amines and
qguaternary salts. The separation of this amines is a very complicated process and difficult. Therefo
it is difficult to prepare pure amines by ammonolysis of alkyl halides.

R.. "-1“1-. — RK R!\ Rr“. T
X » RNH. » RNH » RN > [RGN] X
“H¥ -H¥ & -Hx ; :

Ans 2. 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.

R R R
| I 1
——————— H — N ==——e=e. H AN - —H 1 R
' | |
R 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.

Ans 3. As a result of resonance in aniline; the lone pair on nitrogen delocalized over the benzene r
and is less available for protonation than in cyclohexyl amine which does not undergo resonance.
Resonating structure of aniline —

—:NH “L'll, .‘¥||_. l,-:-;x'm N
2 st = U8 = . A
[ Jeal Jo«=<C ] =[] <= [_
~Z5 ?: 5, 55 o
I Il Il v WV
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Ans 4. Due to electron donating nature ofCH-‘, group, electron pair. Availability at N- atom in mett
amine is much higher than that in aniline; in aniline the benzene ring decreases the electron densi

at N- atom in aniline. Thus “#:"#zj5 5 stronger base than aniline.
NH,
CH, — NH,
Methylamine
Aniline

Ans 5. Aniline is very much susceptible to nitration and nitric acid is a strong oxidizing agent.

Therefore to avoid oxidation of aniline, _‘\Hfgroup is protected by its acetylation to acetanilide

which undergo nitration smoothly without any oxidation.
MH

Anlline Benzene

Ans 6. In aniline, due to +R effect of ~Nd, group the benzene ring gets activated to a large extent ¢
it becomes easier to brominates aniline as compared to benzene.

Ans 7. For reduction of nitro compounds to aniline, iron scrap and HCl is preferred because FeCl,
formed gets hydrolysed to release HCl during the reaction & therefore only a small amount of HCI
required to initiate the reaction.

Ans 8. Aromatic amines cannot be prepared by Gabriel pythalimide synthesis as aryl halides do no
undergo nucleophilic substitution with the anion formed by pythalimide.

Ans 9. 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

Ans 10. 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 f
further reaction.

Long Answers-
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Ans 1. (i), (ii) The structures and their IUPAC names of different isomeric amines corresponding to

C.H,N

the molecular formula, “‘are given below:

°H,-CH,-CH,-CH,-NH,
(a) CH:-CH,-CH, -CH, NH,

ButanamineIl
NH,
|
(b) CH,-CH,- CH -CH,

Butan-2-amine )
CH-

a

|
CH.-CH-CH,-NH,
(c) = P
2-Methylpropanamine )
CH;
|
CH,- C -NH,
(d) CH;
2-Methylpropan-2-amine (%)
CH.-CH,-CH,-NH-CH,
(e) -
gl-
N-Methylpropanamine| -
(f) CH.-CH,-NH-CH,-CH,
N-Ethylethanamine| <)
CH;

CH.-CH -NH-CH.
(g) .

N-Methylpropan-2-amine \
CH:

(h) CH:-CH:- N -CH,

151

3°)

N, N—Dimethylethanamine| 2
(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

NH;,C,H,NH, 4 (C:H;),NH

Ans 2. (i) Considering the inductive effect of alkyl groups, can be

arranged in the increasing order of their basic strengths as:
NH; < C,H.NH, <(C,H;), NH

Again, CHNH; o proton acceptability less than NH; Thus, we have:
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C.H,NH, < NH, < C,;H.NH, <(CH;), NH

C.H,CH,NH,

Due to the — | effect of “<Hs group, the electron density on the N-atom in is lower thal

that on the N-atom in CiH-"\Hi, but more than that in ~“Hs, Therefore, the given compounds can |
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
C,H.NH,,(C,H.)2NH,

groups, * and their basic strengths as follows:
C,H;NH, <(C.H;), N <(C,H;), NH
Again, due to the — R effect of CoHy group, the electron density on the N atom in CH:NH: i¢ [ower

than that on the N atom in C:fsNH: Therefore, the basicity of CH:NH: i jower than that

of CHsNH, Hence, the given compounds can be arranged in the increasing order of their basic
strengths as follows:
C.H;NH, < C,H;NH, <(C,H;),N<(C,H;), NH

(iii) Considering the inductive effect and the steric hindrance of alkyl groups, L, M, (G, ), NH ,

and .'-CH-‘ N .can be arranged in the increasing order of their basic strengths as:

(CH;), N<CH,NH, «(CH;), NH
In Cfo‘\Hi, N is directly attached to the benzene ring. Thus, the lone pair of electrons on the N—

atom is delocalized over the benzene ring. In CfHSCH:‘\‘Hf, N is not directly attached to the benzer

ring. Thus, its lone pair is not delocalized over the benzene ring. Therefore, the electrons on the N

C.H.CH,NH, C.H.,NH C.H,CH,NH;_

atom are more easily available for protonation in than in lie.,

more basic than Cfo}"Hl.

Again, due to the — | effect of C.Hs group, the electron density on the N —atom in CeH,CH,NH ;¢

lower than that on the N —atom in (CH, )N . Therefore, (CH;), R is more basic than

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

C.H.CH,NH,

CH:NGre give

Ans 3. The structures of different isomers corresponding to the molecular formula,
below:

) CH:. _CH: _CH: _.\-I'I:

Propan-1-amine (1%)

(b)

(a
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NH:

Propan-2-amine W)

(c)
CH, -NH -C,H,
N-M\iethyisthana mine 2
(d)

CH:
CH,- N -CH,

20

N, N-Dimethylmethanamine >
1"amines, (a) propan-1-amine, and (b) Propan-2-amine will liberate nitrogen gas on treatment wit
nitrous acid.

CH,CH,CH,NH,+HNO, —CH.CH,CH,OH+N, + HCL

Propan—l—-amine Propan—l—ol
CH, — CH- CH, + HNO, —>CH, ~CH-CH, + N, + HCl

NH; ]
Propan—2-—amine Propan—2—ol

Ans 4. (i) 1-Methylethanamine (1" amine)

(ii) Propan-1-amine (1”amine)

(i) N-Methyl-2-methylethanamine (2°amine)

(iv) 2-Methylpropan-2-amine (1" amine)

(v) N-Methylbenzamine or N-methylaniline (=“amine)
(vi) N-Ethyl-N-methylethanamine (3“amine)

(vii) 3-Bromobenzenamine or 3-bromoaniline (1*amine)

Ans 5. (i) Methylamine and dimethylamine can be distinguished by the carbylamine test.
Carbylamine test: Aliphatic and aromatic primary amines on heating with chloroform and ethanoli
potassium hydroxide form foul-smelling isocyanides or carbylamines. Methylamine (being an
aliphatic primary amine) gives a positive carbylamine test, but dimethylamine does not.

(ii) Secondary and tertiary amines can be distinguished by allowing them to react with Hinsberg’s

reagent (benzenesulphonyl chloride, C:HSO.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 rea
with Hinsberg’s reagent.

(iii) Ethylamine and aniline can be distinguished using the azo-dye test. A dye is obtained when

. . . NO,( NaNO, +dil ' co . . .
aromatic amines react with B (Nl il 13 at 0-3°C  followed by a reaction with the alkali

solution of 2-naphthol. The dye is usually yellow, red, or orange in colour. Aliphatic amines give a
brisk
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effervescence due (to the evolution of ™ gas) under similar conditions.

Oy e > @
) {\_J II‘\I .' -----

CH.CH, - NH, —HO.\OL)C:H:.OH—_\': 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 a
to form unstable diazonium salt, which in turn gives alcohol with the evolution of nitrogen gas.

NaNO HCT p. >
CoHCH: —NHs + HNO; —— . [GOHECH, — NoCTY

Linstable
Benaviamineg \ !

»

Naf -+ O HCHS OH = HC)

Benevl alcakal

h HNO: 5t 3 low temperature to form stable diazonium salt.

On the other hand, aniline reacts wit
Thus, nitrogen gas is not evolved.

C.H,NH, — =25, C H, ~-N, 1+ Nadl +2H,0

(v) Aniline and N-methylanllme can be distinguished using the Carbylamine test. Primary amines, c
heating with chloroform and ethanolic potassium hydroxide, form foul-smelling isocyanides or
carbylamines. Aniline, being an aromatic primary amine, gives positive carbylamine test. However,
methylaniline, being a secondary amine does not.

Ans 6. (i) pKbof aniline is more than that of methylamine:
M-

@ CH; - NH;

Aniling Methwlamine
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.

( NH, NH, NH- NH; NH:

S e A5 &

On the other hand, in case of methylamine (due to the +| effect of methyl group), the electron
density on the N-atom is increased. As a result, aniline is less basic than methylamine. Thus, pkb o
aniline is more than that of methylamine.

(ii)Ethylamine is soluble in water whereas aniline is not:

Ethylamine when added to water forms intermolecular H — bonds with water. Hence, it is soluble i
water.
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Edwlamans

But aniline does not undergo H — bonding with water to a very large extent due to the presence of
large hydrophobic — C6H5 group. Hence, aniline is insoluble in water.

b

>

Aaaudime

(iii)Methylamine in water reacts with ferric chloride to precipitate hydrated ferric oxide:
CH; —=— NH; H— OH
Methylamine Water
Due to the +I effect of — C'Hfgroup, methylamine is more basic than water. Therefore, in water,
methylamine produces OH —ions by accepting H+ ions from water.

CH,-NH, +H-OH —> CH,~NH, +OH

"?- . . . 3= v
Ferric chloride YF9¢5) dissodiBtes TR to ik NERRPCLINE <
FeCl, —— Fe’™ + 3ClI

Then, OH —ion reacts with Fe3+ ion to form a precipitate of hydrated ferric oxide.
2Fe’™ + 60H — Fe,0,:3H,0

Hyvdrated

ferric oxide
(iv)Although amino group is o, p — directing in aromatic electrophilic substitution reactions, anili
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).

NH2

NH NH;
|
ER HNC)
— e
N

Araling A linaarm o4 sp=MNitroam line (47%)

For this reason, aniline on nitration gives a substantial amount of m-nitroaniline.

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

AlCl

A Friedel-Crafts reaction is carried out in the presence of AICE gyt *is acidic in nature, while

H 7

aniline is a strong base. Thus, aniline reacts with AICL: 6 form a salt (as shown in the following
equation).

NH; NH:AICT:

== —=
| « Alcly, ——= O

= =
Amline 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:
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The diazonium ion undergoes resonance as shown below:

Sl

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 forme
in this synthesis. Thus, a pure 1° amine can be obtained. Therefore, Gabriel phthalimide synthesis
preferred for synthesizing primary amines.

Ans 7. (i) In CiH—“\Hi, only one — K2 H s group is present while in(c:Hf g , two - GH; groups are

present. Thus, the +| effect is more in ). T than mcle'\Hl. Therefore, the electron density

(C:H,), NH

over the N-atom is more in * than in €27V Hence, i), NE is more basic than
C.H.NH,
Also, both CHNHCH: gy CHNH, 516 Jess basic than (S and ©F: N que to the

delocalization of the lone pair in the former two. Further, among CHNHCH: g g CfH-"\Hi, the

former will be more basic due to the +T effect of — <z group. Hence, the order of increasing basic
of the given compounds is as follows:

CHNH, CHNHCH, C,HNH, _ (C.H;),NH

We know that the higher the basic strength, the lower is the pKb values.
C.H;NH,  C.HNHCH,  C.HNH,  (C.H;), NH

(ii) CoHN(CH,), is more basic than €<V que to the presence of the +| effect of two -CH3 grou
in CeAsN(CHs), Further, "2 contains one — 7 group while (GHDNE ontains two

— G groups. Thus, (CH N ¢ more basic than GH:VE:

Now, CHNICH: )sis less basic than CH3NH2 because of the-R effect of — C+: 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- bt o
Chsz el
- Tolurdiine Aniline pi=Mirroamline
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CH; group increases the electron density on the

In p-toluidine, the presence of electron-donating —
N-atom.
Thus, p-toluidine is more basic than aniline.

On the other hand, the presence of electron-withdrawing
-No, group decreases the electron density over the N-atom in p-nitroaniline. Thus, p-nitroaniline |
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,

Again, in Cfo'\HCHE, —Celi group is directly attached to the N-atom. However, it is not so in

CeH;NH NH, Thus, in Cfo'\HCH-‘, the -R effect of — : group decreases the electron density ov
C.H.NHCH, C.H.NHCH,

is more basic than €<= due to the presence of electron-donating —CHFgroup

the N-atom. Therefore, is more basic than

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

(iv) In the gas phase, there is no solvation effect. As a result, the basic strength mainly depends up
the +| effect. The higher the +l| effect, the stronger is the base. Also, the greater the number of alky
groups, the higher is the +| effect. Therefore, the given compounds can be arranged in the
decreasing order of their basic strengths in the gas phase as follows:

(C,H;), .\'> (C,H;),NH s CH:NH,  NH;

(v) The boiling points of compounds depend on the extent of H-bonding present in that compounc
The more extensive the H-bonding in the compound, the higher is the boiling point. (Gl 08

C,H,NH, C,H.NH,

contains two H-atoms. Then, undergoes mot

¢ C:H,NH,

contains only one H-atom whereas

(CH,){NH

extensive H-bonding than is higher than that of

(CH.), NH

. Hence, the boiling point o

Further, O is more electronegative than N. Thus, CH:OH ¢5rms stronger H-bonds than C:HNH, |

a result, the boiling point of CILOH higher than that of CHNH; 4ng () N :

Now, the given compounds can be arranged in the increasing order of their boiling points as follow
(CH;), NH _ C,H,NH, _ C,H.OH

C,H.NH,

(vi) The more extensive the H-bonding, the higher is the solubility. contains two H-atoms

Y N :
whereas (Cofs), NE CHNH,
than (Cals), N . Hence, the solubility in water o is more than that of
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

contains only one H-atom. Thus,
f CHNA,

undergoes more extensive H-bondi
(C\H;),NH

www.swottersacademy.com



SCIENCE__§ AMINES_______________________________________________

molecular mass of C<7:VHx i greater than that of CHNH, gng (CHs), H.

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

Ans 8. (i)
S0 NHalexcess
CH;C00H —2 o cnycoct S cconm,
Fthanoic aci
thanoic ackd BraNaOH
CHiNH;

Methanamine

(ii)

HH,0 SO

C5H CN ———— g 5Hy - COOH ———— e CsH|{ - COCI

Hexanemtrile

NH;{EK-:ESS)

Br/KOH
CoHyy NHE *—rz————CSH“-CGNHz

I-Aminopentane

(i)
P Ethanolic Nal™™N
CHyOH ——— CH;( = CHyCN
Methanol HH,0
CHLCOO0H
Ethanoic acid
(iv)
MaNO-/HC] ] i — FE-0)
CHy - CH, ~ NHy ———Z " g [CHy - CHy 4 Cli—2— CH; - CH#& OH
Eth ine
Angming KanOﬂﬂ-r'_
Br+/MNaOH WH; {excess)
CH;-NH; «+—>——  CH;CONH; i —— CH;COOH

Methanaming

(v)
i) LiAIH, et
cH;coon DL LAH s

(i) Hy O

Ethanoic acid Ethannlic
MNal'M

PCls ]
CHyCH OH ———p= CH3CH, ()

H/H,0
CHyCH,CO0H +———— CHCH,CN

Propanoic acid

(vi)
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NaNOL/HC) S HRD
2 [CH; - NyCl] ——= CH;0H

CH; — NH;
Methanamine
PCls
H,™i Ethanolic NaCN
CHCH;NH; -— CH;CN P il i CH;C
Ma(HgyC;H;OH
Ethanamine
(vii)
. Sn/HO CHCIL/KOH/A
CH; - NQ; ———— o (Hy - NHy —————— g (Hy - NC
{Carbvlamine
Nimomethane reaction)
Na'CaHsOH
CH; - NH-CH;
Dimethylamine
(viii)
NHafexcess) _ Biy/KOH
CH;CH,CO0H ———— g CH;CH,CONH — g CH;CH>NH;
! {Hoffmann hromamide
Propanaic actd reaction)

NaNOy/HC

KMnQ,/H* H:O s
CH;CO0H <+ — % CH;CH,OH - [CHyCH;N,C1]

Ethanoic acid

Assertion and Reason Answers-

1. (a) Assertion and reason both are correct statements and reason is correct explanation for
assertion.

Explanation:

Ortho effect is a consequence of steric and electronic factors.

2. (d) Assertion is wrong statement but reason is correct statement.
Explanation:

In strongly acidic medium, aniline gets protonated and so the lone pair of electrons is not
available to produce +E or + M effects. On the other hand, the -N+H3-N+H3 group exerts
strong -l effect and thus it causes the deactivation of the ring.
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Case Study Answers-
1. Answer:

(i) (d) Azo dye test.
(ii) (a) Aniline.

Explanation:
Aromatic primary amines give dye test.
(iii) (c) p-nitroaniline.

Explanation:

NHCOCH; NHCOCH;

@ CHCOCI @ HNO;/H, SO_,
Aniline

H, NO,

(Major)
A OH™ ]
& H,0
NO,
p-Nitroaniline
(iv) (c) p-benzoquinone.

Explanation:
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NH, )

MnO,/H,SO,

I

O

p-Benzoquinone
(v) (b) m-nitroaniline.
Explanation:

In acidic medium aniline gets protonated to anilinium ion which is meta-directing.

+
N Nw v NI
CRO v ®
H,S0,
NO,

Aniline  Apilinium ion 2 ; 4
m-Nitroaniline

2. Answer :
(i) (d) Dimethyl amine.
Explanation:

The increasing order of basicity of the given compounds is (CH3)2NH > CH3sNH; > (CH3)sN >
CeHsNH». Due to the +l effect of alkyl groups, the electron density on nitrogen increases
and thus, the availability of the lone pair of electrons to proton increases and hence, the
basicity of amines also increases. So, aliphatic amines are more basic than aniline. In case
of tertiary amine (CHs)sN, the covering of alkyl groups over nitrogen atom from all sides
makes the approach and bonding by a proton relatively difficult, hence the basicity
decreases. Electron withdrawing groups decrease electron density on nitrogen atom and
thereby decreasing basicity.

(ii) (d) o-toluidine < aniline < m-toluidine
Explanation:

In general, electron donating ( +R) group which when present on benzene ring (-NH», -OR,
-R, etc.) at the para position increases the basicity of aniline.

Ortho substituted anilines are weaker bases than aniline due to ortho effect.
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NH, NH, NH,
CH,
> >
CH,

m-Toluidine Aniline o-Toluidine

(iii) (d) (CzHs)2NH > (CzHs)sN > C;HsNH; > NHs
Explanation:

In case of ethylamines, the combined effect of (c) inductive effect, steric effect and
salvation effect gives the order of basic strength as

(CyHs)oNH > (C,H;5)3N > C;H;NH, > NH;
(2°) (3) @
(iv) (b) (CH3)sN > (CH3).NH > CH3NH;
Explanation:
In non-aqueous solvents the basic strength of alkyl amines follows the order:
tertiary amines> secondary amines> primary amines.
(v) (c) Methylamine is a stronger base than ammonia.
Explanation:

Methyl amine is stronger base than ammonia due to electron releasing inductive effect of
methyl group.
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