9 Amines

( Fastracl Revision )

» Amines: Amines are arganicderivatives of ammonla with one
or more alkyl or aryl groups bonded to the nitrogen atom.
» Classification of Amines
> Amines are classified as primary (1%), secondary (29
or tertiary (3°),corresponding to one, two or three
alkyl or aryl groups bonded to nitrogen.

Types Examples
Primary (1°) H,
R—NH - a0
NH, <:>—NHZ H]C—(|Z—NH2
CH,
Cuclohexylamine (17 Tert-Bubylamine (17)
Secondary (2°)
R,NH H,CH,
@T |
H H
N-Ethylaniling (27) Piperiding (29
Tertlary (37) ?H;_.CH3
RN

@N,

Quinuclidine (39

CH,CH,
N, N-Diethylaniline (3%)

» Quaternary ammonium salts have four alkyl or aryl
bonds to a nitrogen atom. The nitrogen atom bears
a posltive charge, Just as it does In simple ammonlum
salts such as ammonlum chloride.

CH,CH, 1°
il
H,CH,C—N&—CH,CH,
CHZCH 3
Totroethylommonium (Quarternary
lodide ammaonium sslt)

» Methods of Preparation of Amines
> Reductlon of Nitro Compounds:
R—NO, g R—NH, + 2H,0
Reduction can take place by Sn/HCI, Ni/H,, Zn/NaOH,

Pd/H,.
é L\:hnnui @
or Sn/HCl

The reduction of nitroalkane or nitrobenzene In
neutral medium glves hydroxyl amines.
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» Ammonolysis of Alkyl Halldes:

NH,+R—X —> R—NH,X-
Substituted
ammonium salt

R—NH,X + NaOH —> R—NH, + H,0 + Na* X~

RNH, —» R;NH_RX RN _RX g N*X-

(19 29 (&) Quaternary

ammonium salt

Ammonolysis has the disadvantage of yielding a
mixture of primary, secondary and tertlary amines
and also a quaternary ammonium salt. However,
primary amine is obtalned as a major product by
taking large excess of NH,,

Order of reactivity of halides with amines is
Rl > RBr > RCL

» Reductlon of Nitriles or Cyanides:

NIfH
R— L
CHEN Tamaic,on > R—CH,NH,

» Schmidt Reaction:

Conc. H.SO
RCOOH + NH ———=—» R—NH, + N, + CO,
Hyémﬂmc Alkyiamine
add
» Reduction of Amides:
(i) UAIH
R—C—NH, — g5t R—CH,NH,

» Gabriel's Phthallmide Reaction:

PoLossiuim phthalimide

COOK i
E— k2
KOH {ea.) COOK o uminé

Polassium phthalate
This method Is not sultable for 1° arylamine.
> Hoffmann Bromamide Degradation Reaction:

Phthalimide AALRyL phithalindde

R—C—NH, + Br, + 4NaOH —- RNH, + Na,CO,
+2NaBr+ 2H,0

» Physlcal Propaerties of Amines

» The lower aliphatic amines are gases with fishy smell.

> Primary amines with three or more carbon atoms
are liquid and higher members are all solids.

> Lower allphatic amines are water soluble because
they can form hydrogen bonds with water
molecules, however the solubllity decreases with

increase in hydrophobic alkyl group.

L

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

» The order of boiling points is:
primary > secondary > tertlary.

> Basic Strength of Amines

> Amines act as Lewis bases due to the presence of
lone palr of electrons on the nitrogen atom.

> More the K, (dissodation constant of base), higher
Is the basicity of amines and lesser the pK,, higher s
the basiclty of amines.

> Aliphatic amines (CH,NH,) are stronger bases than
NH, due to the electron releasing +l effect of the
alkyl group.

> Among aliphatic methyl amines, the order of basic
strength in aqueous solution s as follows:
(C,H),NH > (C,Hg);N > CHNH, > NH,

(CH,),NH > CH,NH, > (CH,),N > NH,

> Aromatic amines are weaker bases than aliphatic
amines and NH,, due to the fact that the electron pair
on the nitrogen atom is involved in resonance with
the n-electron pairs of the ring.

» Electron releasing groups (e.g, —CH,;, —OCH,,
—NH, etc.) increase the basic strength of aromatic
amines while electron withdrawing groups
(lke—NO,,—X,—CN etc) tend to decrease the same.

» Chemical Properties of Amines
> Alkylation:
CoHNH, + CHBr —H8L, (CHg),NH S5 (CH,R
B lCJHjBr
(C,Hy)NBr

Aromatic amines also undergo alkylation as given
below:

NHC,H, N(CHs), N(C,H,),Br

-HEH
C.H‘UI CJI-I Br

Tricthylonllintum
braomide

» Acylation:
C,Hs—NH, + CH,COCl -Bpee , CHT—QT—T—CH +HCl

C,H—NH, + CH; —T—O—‘i—{l-i ——>
C,H, —T—rCH + CH,COOH

Are'ennllide
> Benzoylatlon:

i]ndum

CHyNH, + C;H,COCl - » CHyNHCOCH, + HCl

Benzoylation of aniline is known as Schotten-
Baumann reaction.

> Carbylamine reaction [only by 1° amines):
RNH, + CHCl, + 3KOH —2%% R—N=C  + 3KCl+3H,0

laveyunide
(A bad amelling compound)

MIC or methyl isocyanate gas (CH;—N=C=0) was
responsible for Bhopal gas tragedy In December 1984.
> Reaction with Nitrous Acid:

MaMNQO, +
RNH, + HNO —-—-i-—>[RN2Cl’] —50 , ROH+N, +HCl

Quantitatlve evolution of nitrogen Is used In estimation
of amino acids and protelns.

NQNOE 2 2HA

Coh —NH, —5 2o CeHNzCU + NaCl+ 2H,C
Aniling Bonzonodinzonium
chiorida

» Reaction with Aryl Sulphonyl chloride (Hinsberg
Reagent): The reaction of benzenesulphony! chloride
with primary amine yields N-ethyl benzenesulphonyl

amide.
Q_i_a + H—‘\i—CQHS—)@—T_T_(ZHS + HCl
O H O H
AEUyIbenvenesulphonomide
{Soluble In alksdl)

The reactlon of benzenesulphonyl chloride with
secondary amine ylelds N, N-dlethylbenzenesulphon-
amlde.

Q%TH |
H,C % H, + HCl

C,H
N,Nointhy

bengenesulphonamide
(Inwoluble In alkall)
Tertiary amines does not react with benzenesulphonyl
chlorlde.
» Reactlon with Aldehydes: Schiff bese Is obtalned.

CgHNH, + OHCCH, —Z002 s CoHN s CHCgH

Benzalduhydo 2 Bensylidenn oniling
(Schitl bosa)

» Elactrophillc Substitution Reactlons: Anlline Is ortho
and para directing towards electrophilic substitution
reactlon due to high electron density at ortho and para
positions.

> Brominatlon: Anlline reacts with bromlne water at
roam temperature to give a light yellow preclpltate
of 2, 4, 6-tribromoaniline.

NH, NH,
Br - Br
Br,/H,0
+3Br, ——» + 3HBr
r

2,4, &-Tribromoaniline
(Lipht yellow ppt)
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H—N—C—CH,
(CH CO)) Br
Pynd‘me CH,COOH

H—N—C—CH, NH,
OH~
ofr H*
r Br
{major) (p-Bramoaniling)

> Nitration: Direct nitration of aniline is not possible
as It is susceptible to oxidation, thus amino group is
First protected by acetylation.

NH, NH—C—CH,
(CH,CO),0
Pyiidine
NHCOCH,
HNOJ H,S0, or H
288 K

(pl‘-?umucﬂtami do) U}Nllroanllln@}

In strongly acldic medium, aniline is protonated as
anilinium ifon which is meta directing so it gives meta
product also.

NH2 NH2
HNOH"L&c
208K
(arse) 02 (2%)
(9]

(519%)

» Sulphonatlon: On sulphonation, anlline glves
sulphanilic acid as the major product.

NH NHIHSO07 NH}
O,;H SOy

('SuQuhuhilic odd)  (BwRter 10r\)

> Aniline does not undergo Friedel-Crafts reaction
due to salt formation with aluminium chloride, the
Lewis acid, which is used as a catalyst. Due to this,
nitrogen of aniline acquires positive charge and
hence, behaves like a strong deactivating group for
further chemical reaction.

P Oxidatlon: Use of different oxidising agents gives
different products.

Oxidising agent Product

Acidified KMnO, (or Na,Cr,0, | Aniline black (a dye)
+ CusSO, +dil acld)

Chromic acid (Na,Cr,0, +
conc. H,50,)

p-Benzoquinone

Nitrobenzene  and
nitrosobenzene

Caro's acid (H,50;)

Conc. nitric acid Decomposes

» Identification of Primary, Secondary and Tertiary

Amines

»

Sulphanylatlon-Hinsberg Test

e |t involves treatment with benzenesulphonyl
chloride (Hinsberg reagent) or p-toluenesulphonyl
chloride,

® The reaction is used to separate the amine
mixture.

® 1° and 2° amine, due to the presence of active
hydrogen, react and give corresponding
sulphonamide while 3° amine does not react.

® 1° amine product, N-alkylbenzenesulphonamide
is soluble in KOH forming a water-soluble salt.

Nitrous Acid Test

® 1% amine on reaction with HNO, gives usually an
alcohol The reaction involves the formation of
diazonium salt as an intermediate.

e 2°amine glves nitroscamine which Is a yellow ally
liquid.

e 3° amine dissolves In cold HNO, to form an
unstable salt which on heating decomposes to
glve nitroscamine and an alcohol.

Treatment with CS,/HgCL,

® 1° amine on warming with CS, produces
dithiocarbamic acid, which is decomposed by
marcuric chlorlde to alkyl isothlocyanate. It Is
called as Hoffmann's Mustard Oil Reaction.

e Although 2° amine glves dithlocarbamic acld but
is not decomposed by mercuric chloride.

® 3°amine don't react with CS,.

Carbylamine Reactlon

e 1° amine on treatment with chloroform and
alcoholic KOH gives out unpleasant or pungent
vapours of alkyl carbylamine (lsocyanide). The
reaction is known as a test for 1° amine.

Aromat|c Dlazanium Salts

® Aromatic diazonium salts are prepared by adding
8 cold aqueous solution of NaNO, In the presence
of HCl at 273-278K. This reaction is called
dlazotlisation.

e Aromatic diazonium salts are much more stable
than aliphatic dlazonlum salts due to the dispersal
of positive charge on benzene ring.

L
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> Preparation and Chemical Reactions of Benzene Diazonium Chloride

HyPO,/H;0
CgHg + N2 + H3PO3 + HCL
CH3CH,0H, A
CgHg + N2 + HCl + CH3CHO
Cu,Bry/HBr
CHsNHz + NaNO + 2HCL [~ - CabisBl g
Dlazotisation : CeHsCl+ N3
) ] KCN/‘CUCN
CeHsN,ClL CgHsCN
CufHCL
CeHsCl + N, + CuCl
Cu/HBr
CgHsBr + Ny + CuBr
Kl
CgHsl + N» + KCI
HBF4 +
> CcHsN(BFgy)~ = (C¢HsF + BF3 + N>
(Balz-Schiomann’s
raaction)
N € HNOy+ Ny + NABE
+ N3 +
Cu/a 6MsNU; 2 abrg
HaO/H, S04
Boiling CgHsOH + N3 + HCI

& Practice Exercise

‘ Multlple Choice Questions N

QlL

Q2

Q3.

Q4.

Q5.

Qé.

Q7.

Which one of the following Is formed by Gabriel
phthalimide reaction?

a. Primary aromatic amine

b. Primary aliphatic amine

¢. Secondary amine

d. Tertlary amine

Acetamide reacts with LiAlH, to give:

a. ethanol b. acetic acid

c. farmlic acid d. ethyl amine

The reagent used to prepare amine from amide Is:

a. Br,/KOH b. NaQH/CaO

¢. HCuzncl, d. K,Cr,05/H,50,
Which of the following is least basic?

a. NH, b. CHgNH,

c. (CgHg),NH d. (CgHy)sN

In which of the following solvents, the C,H NH X~
is soluble? (CBSE 5Qp 2023-24)
a. Ether b. Acetone

c. Water d. Bromline vrater
CH,CONH, on reaction with NaOH and Br, in

alcoholic medium gives: (CBSE2023)
a. CH,COONa b. CH;NH,
. CH,CH,Br d. CH,CH,NH,

Which of the following statements is not correct

for amines?

a. Most alkyl amines are mare basic than ammonla
solution.

b. pK, value of
benzylamine.

ethylamine Is lower than

Qs.

Q9.

Q 10.

QlL

Qla.

. CH3NH, on reaction with nitrous acld releases
NO, gas.

d. Hinsberg's reagent reacts with secondary amines
to form sulphonamides.

Which of the following amine does not glve

carbylamine reaction?

a. CH,CH,NH, b. CHyNH,

€. CHy—NH—CH, d. C HgNH,

The reaction between RNH, + CHCL, + KOH (alc.) is

known as:

a. Coupling reactlon

b. Carbylamine reaction

€. Hoffmann bromamide reaction

d. Schmidt reaction

The reactlon of ammonia with a large excess of

methyl chloride will yield mainly: (CBSE 2023)

a. methylamine

b. dimethylamine

¢. tetramethylammonium chlaride

d. trimethylamine

The reduction of ethanenttrile with sodium and

alcohol gives: (CBSE2029)

a. l-aminopropane b. l-aminoethane

c. ethanolc acld d. ethanamide

Among the following which has the highest value

of pK,? (CBSE 2023)

& @—NHz b. C>—CH2—NH2
By HBC@NHE d. OZ.N—@fNHJ

L
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QI

Q 20.

Q2L
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Q1Is.

Q15.

Q1lé.

Q18.

Q19.

Among the following, which is the strongest base?
(CBSE2023)

NH

€ CH,—NH, d. O,N

e
a

@@

In the nitration of benzene using a mixture of
conc. H,S0, and conc. HNO,, the species which
initiate the reaction Is.......... : (NCERT EXEMPLAR)

a. NO, b. NO* < NO3 d. NO3

Q22.

Q23.

Arrange the following in the increasing order of
their boiling points:

A : Butanamine, B : N, N-Dimethylethanamine,

C : N-Ethylethanamine (CBSE SQp 2022-23)
a. C<B<A b. A<B<C

c. A<C<B d B<C<A

Out of the following, the strongest base In aqueous
solution is: (CBSE 2020)
a. methylamine b. dimethylamine

c trimethylamine d. aniline

Reduction of nitrobenzene in strongly acidic @ Assertion & Reason type Questions \

medium gives the final product as:
a. anilne b. phenyl hydroxyl amine
c. p-aminophenol d. azobenzene

When nitrobenzene is heated with tin and
cancentrated HCl, the product formed Is:

(CBSE 2023)

NH,

NH3Cl™

)

cl

PRPE

Which of the following Is least basic? (cB5E2023)
a. (CH5),NH b. NH,

¢ NH, d. (CHy);N

¢

When nitrobenzene Is reduced in neutral medium,
the product is:

a. CgHgNH, b. CH;NHOH

c. azobenzene d. p-aminophenol
Which of the following compound will not undergo
azo coupling reaction with benzene diazonium

chloride? (NCERT EXEIMPLAR)
a. Anilne b. Phenol
¢ Anlsole d. Nitrobenzene

When benzene diazonium chloride reacts with
phenol, it forms a dye. This reaction is called:

(COSE 2023)
diazotisation reactlon
condensation reaction
coupling reaction
. acetylation reaction
Benzene diazonium chloride reacts with phenol in
weakly alkaline medium to glve:
a. diphenyl ether b. p-hydraxyphenol
c. chlorobenzene d. benzene

apow

Directions (Q. Nos. 24-32): Each of the following questions
consists of two statements, one (s Assertion (A) and the other (s
Reason (R). Give answer:

Q24.

Q2s.

Q 26.

Qer.

Q2s.

Q 29.

Q 30.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

c. Assertion (A) is true but Reasan (R) is false.

d. Assertion (A) is false but Reason (R) Is true.

Assertion (A): Acylation of amines gives a

monasubstituted product whereas alkylation of

amines gives polysubstituted product.

Reason (R): Acyl group sterically hinders the

approach of further acyl groups.

Assertion (A): Acetylation of aniline gives a

monosubstituted product.

Reason (R): Activating effect of —NHCOCH, group

is mare than that of amino group. (COSE 2023)

Assertion (A): Tertlary amines are more basic than

corresponding secondary and primary amines in

gaseous state.

Reason (R): Tertiary amines have three alkyl groups

which cause +| effect. (CBSE SQp 2022-23)

Assertion (A): Hoffman bromamide reaction is given

by primary amines.

Reason (R): Primary amines are more basic than

secondary amines.

Assertion (A): N, N-Diethylbenzene sulphanamide is

insoluble in alkali.

Reason (R): Sulphonyl group attached to nitrogen

atom is strong electron withdrawing group.

Assertion (A): —NH, group is 0- and p-directing in

electrophilic substitution reactions.

Reason (R): Aniline cannot undergo Friedel-Crafts

reaction. (CBSE2023)

Assertion (A): Monobrominatlon of aniline can be

convenlently done by protecting the amino group

by acetylation.

Reason (R): Acetylation decreases the activating

effect of the amino group. (COSEZ2023)
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Q 31. Assertion (A): Aromatic 1°* amines can be prepared

by Gabriel Phthalimide Synthesis.

Reason (R): Aryl halides do not undergo nucleophilic
substitution with anion formed by phthalimide.

Q32. Assertion (A): (C,H.);NH is more basic than (C,H,);N

in aqueous solution.
Reason (R): In (C,Hc),NH, there is more steric
hindrance and +| effect than (C,H,);N.  (cBSE2023)

Answers |
v

1. (b) Primary aliphatic amine

2. (d) ethyl amine

3. (a) Br,/KOH

4, (d) (CcH);N

5. (c) Water

6. (b) Reactlon of CH,CONH,, and Br,. NaOH In alcoholic
medlum glves CH NH 5

l |

CH;—C—NH, +Br, +4 NaOH -4 CH3NH,
+ 2 NaBr + Na,CO, + 2H,0

7. (c) CH3NH, on reactlon with nitrous acld releases

NO, gas

The evolutlon of nitrogen (N,) gas takes place

when CH;NH; reacts with nitrous acid.
8. (c) CH,—NH—CH,
9. (b) Carbylamine reaction
10. (¢) tetramethylammonium chloride
11. (b) 1-amino ethane

(d)

12. (d) Higher Is the pK, value. weaker is the base.
Presence of —NO, group in the ring decreases the
baslc character as it Is an electron withdrawing

group. Thus, O,N NH, will have
largest value of pK|,

13. (c) CH,—NH, Is the strongest base

among all because the allphatic amines are more
baslc than aromatic amines.

14. (c) NO;

15. (a) anilne
16. (a) The reductlon of nltrobenzene with Sn/HCL
produc@s aniline.

NH,
@ +3H,~nHd ©+3H20

) The +| effect of alkyl groups Increases electron
denslt\; an N atom which further Increases the
baslcity of amines. Hence, the Increasing order of
baslclty Is

NH, < @— NH, < (CHy), NH < (CH,); N
18, (b) CoHgNHOH

(
19. (d) Nitrobenzene
20. (a) Dlazotlsatlon reactlan

21. (b) p-hydroxyphenol

22.(d) B<C<A
In primary amine. Intermolecular assoclation due
to H-banding is maximumwhilein tertiaryamine. it
is minimum. 5o, N.N-Dimethylethanamine has the
least bolling point whereas N-Ethylethanamine
has the maximum bolling paint.

23. (b} dimethylamine

24, (c) Assertlon (A) Is true but Reasaon (R) Is false.

25. (c) Acetylation of aniline gives a monosubstituted
product Hence assertion is true but reason is
false l.e. activating effect of —NHCOCH, group Is
less than that of amino group.

26. (a) Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion
(A).

27. (c) Assertion (A) is true but Reasan (R) is false.

28B. (b) Both Assertion (A) and Reason (R) are true but
Reason (R) ls not the correct explanation of
Assertion (A).

29. (b) —NH, group is o0 and p-directing in electrophilic
substitution reactions due to excess of electron or
negative charge over o and p-positions because
of its varlous resonating structures.

30. (a) Both Asgertlon (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

31. (d) Aromatic 1° amines cannot be prepared by Gabriel
phthalimide synthesis because aryl halides do
not undergo nucleophilic substitution with the
anion farmed by phthalimide.

32. (a) (C,Hg),NH is more baslc than (C,Hg);N in aqueous
solutlon because there is an Interplay of the +l
effect. solvatlon effect and steric hindrance of
the alkyl group which decides the basic strength
of alkyl amines In the aqueous state.

@) Case Study Based questions
Case Study 1

Amines constitute one of the most important
class of organic compounds. In nature, they
occur among vitamins, proteins, alkaloids and
hormones. These are the derivatives of ammonia,
obtained by the replacement of one, two or three
hydrogen atoms by alkyl/aryl groups.

Amines are very reactive due to the difference in
clectronegativity between nitrogen and hydrogen

atoms and due to the presence of unshared pair of

electrons over N-atom. The number of hydrogen
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atoms attached to the N-atom decides the course
of reactions of amine, that is why amines differ in
many reactions. In aromatic amines like aniline,
clectron density at ortho and para positions with
respect to NH, group is high. Therefore, this
eroup is ortho or para directing and a powerful
activating group.
Read the given passage carefully and give the
answer of the following questions:
Q 1. Carbylamine test is done for:
detection of NO, group
confirming the presence of secondary amine
confirming the presence of primary amine
for confirming the basic nature of —NH,
group
Q2. Which of the following on reduction with
lithium aluminium hydride yields secondary
amine?
a. Methyl cyanide b. Nitroethane
c. Methyl Isocyanide  d. Acetamlde
Q3. Which of the following amines cannot be
prepared by Gabriel phthalimide synthesis?
a. Ethylamine b. Isapropyl amine
c. Propylamine d. Ethyl methyl amine
Q4. The solubility of water for C.H NH, (1),
(C, Hg), NH (1) and C,H¢ NH, (lll) increases in

an oo

the order:
a ll<lll<l b. <<l
c. <<l dll<l<ll
= | 1 n
. Answers .
1. (d) for confirming the baslc nature of —NH, group
2. (d) Acetamide
3. (c) Propylamine
4, (a)ll<lll <l
Case Study 2

Amines constitute an important class of arganic
compounds derived by replacing one or more
hydrogen atoms of ammonia molecule by alkyl/
aryl groups. Amines are usually formed from
nitro compounds, halides, amides, etc. They
exhibit hydrogen bonding which influences their
physical properties. Alkyl amines are found to
be stronger bases than ammonia. In aromatic
amines, electron releasing and withdrawing
groups, respectively increase and decrease
their basic character. Reactions of amines are
governed by availability of the unshared pair of
electrons on nitrogen. Influence of the number of
hydrogen atoms at nitrogen atom on the type of
reactions and nature of products is responsible for
identification and distinction between primary,
secondary and fertiary amined. Reactivity of
aromatic amines can be controlled by acylation
process.

Read the given passage carefully and give the
answer of the following questions:
Q1 Why does aniline not give Friedel-Crafts
reaction?
Q 2. Arrange the following in the increasing order
of their pK, values:
CcHNH,, NH,, C,H,NH,, (CH);N
Q3. () How can vyou distinguish between
CH,CH,NH, and (CH,CH,), NH by Hinsberg
test?
(ii) Write the structures of A and B in the
following reactions:

NO,

Br, Water
(a) Sn + HQ A ) B

(b) CH,CH,CONH, _Bryjolc KON
CH,CoC

—_—
Pyrldino

OR
How will you convert the following:
(i) Benzoic acid to aniline
(ii) Aniline to p-bromoaniline

A I s

L ]

nswers | -

1. Aniline forms salt with the lewis acid catalyst ie.

AlCL,, which Is used In Friedel-crafts reactlon. Further,
nitrogen of anlline acquires positive charge and
hence acts as a strong deactivating group for further
reaction.

2. CgHgNH, < NHy < CyHgNH, < (CHy);N
3. (I) When ethylaminels shaken with benzene sulphonyl

chloride (Hinsberg's reagent) and aqueous KOH
solution, It glves a clear solutlon.

CGHSSOZCl + CHa CH2 NH;! e CG H5 502 NHCHZCH3
KO, (CeHe50,~N-CH,CHy) K + H,0
Patagiumn gatt (Qewr solution)

While diethylamine 5 2° amine. on similar
treatment It forms an Ingoluble substance.

NH, NH,
Br Br
(“) (EI) A—— : =
8r

(b) A——> CHyCH,NH,: B —— CH,CH,NHCOCH,

OR
(I) CgHgCOOH + NaOH ———  C4H,COONa
Bureale acld
Sodallmp
" Ory dlatiltion CeHs

Canc. HNGU'H\SD Sn/MHCL
e e, CHgNO,—20 € e NH
323 - 333K 87772 (8H) “mﬁnn 4

.

L
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v]
| I
NH, NH—C—CH, NH—C—CH, NH,
{CH3ED);D Bry oH
e > —_——
Pyridine CH,CO0H or H*
Aniline Acetanilide Br Br
p-Bromoacetanilide  p-Bromoaniline
(Major)
Case Study 3

Amines are usually formed fram nitro compounds,
halides, amides, imides, etc. They exhibit
hydrogen bonding which influences their physical
properties. In alkyl amines, a combination of
electron releasing, steric and hydrogen bonding
factors influence the stability of the substituted
ammonium cations in protic polar solvents and
thus affect the basic nature of amines. In aromatic
amines, electron releasing and withdrawing
groups, respectively increase and decrease their
basic character. Influence of t(he number of
hydrogen atoms at nitrogen atom on the type of
reactions and nature of products is responsible for
identification and distinction between primary,
secondary and tertiary amines. Presence of amino
group in aromatic ring enhances reactivity of the
aromatic amines. Aryl diazonium salts provide
advantagcous methods for producing aryl halides,
cyanides, phenols and arenes by reductive removal
of the diazo group.
Read the given passage carefully and give the
answer of the following questions:
QL Arrange the following in the increasing aorder
of their pK, values in aqueous solution:
C,H.NH,, (C,H;),NH, (C,H.);N
Q 2. Aniline on nitration gives a substantial amount
of m-nitroaniline, though amino group is
o/p directing. Why?
Q 3. Anaromatic compound'A’'of malecular farmula
C,H,0, on treatment with aqueous ammonia
and heating forms compound ‘8" Compound '8
on heating with Br, and aqueous KOH gives
a compound 'C’ of molecular formula C,H,N.
Write the structures of A, B and C.

OR

Complete the following reactlons giving main
products:

NH,
(i) + Br; (aq) ——

N;Cl

. i) HBE,
(i) Wmno s (CBSE2023)

L ]

1. GHeNH, < (C,Hg), NH

N

®

Answers |'
< (CHg)5N
Nitration is carried out in an acidic medium. In a
strongly acidic medium. aniline is protonated to give
anilinium ion (which is meta-directing). Hence. it gives
a substantial amount of m-nitro aniline on nitration.
Compound C has the molecular formula C;H;N which
is formed by heating compound B’ with Br, and KOH.
This is a Hoffmann bromamide degradation reaction.
Therefore. compound B is an amide and compound
C Is an amine. The only amine with the molecular
formula. CgH,N is aniline l.e. C;H NH,.

NH,

Aniline

So. the compound B° must be benzamide

(CgHgCONH,).
CONH,

Benzamide

Further. benzamide Is formed by heating compound

‘A with aqueous ammonla. Therefare, compound A’

must be benzolc acld.

COCH

Benzolc acdld

The glven reactions are explalned as under:

COOH CONH,
Aq, NaOH Br /KOH
(J!) D
Benzolc Bmf_aml de |l|ne
ockd
(A)

OR
NH,

NH
' Br ’ Br
() +3Br,(0q) —— + 3HBr

2. & &-Tribromo aniling
(main product)

N3 CL- NO,

{“) (1) KeF,
R + N, + NaBF,
(0) NaNQ,/ Cu. & -
Nitrobenzgna
(main product)

L
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@Q Very Short Answer Type Questions N

QL Write the IUPAC name of the following compound:
CH; fhll— CH,—CH;, —CH;
CHy

Ans. N. N—dimethyl propanamine.

NH—C;Hs
Q 2. Write the IUPAC name of O/
(COSE 2019)

Ans. N —ethylaniline.

Q 3. Write IUPAC name of the following compound:
(CH,CH,),NCH, (CBSE 2017)

Ans. N —ethyl. N— methylethanamine.

Q4. Write IUPAC name of the following compound:
CH,;NHCH(CH,), (CBSE 2017)

Ans. N—methylpropan-2-amine.

Q5. Write IUPAC name of the following compound:
(CH;),N—CH, CH, (CBSE2017)

Ans. N, N—dimethylethanamine.

Q 6. Write chemical equation for the preparation of

methyl amine from acetamide.
Hoffmann bromarmide

Ans. CH CONH + Br2+ 4KOH(os) raaction

Acetamide

(CBSE2019)

CH3NH, + 2KBr + K,C05 + 2H,0
Q7. Complete the following reaction:

KCN
RX — A —~> B
KCN aH
g At s BEH 2 L RCH,NH
Ans. G oo S 22
halide Alloyt cyonida Alleyl amine

Q8. Identify compounds (4) and (B) in the following
reactlons and write the related balanced chemical
equation:

0
CH5CONH, —P125 (4) M

Ans. CHyCONH, —2255  CHyCN

Acetamide (-+H;0) ldethyl cyanide

(Al
4H)
—gripic— CHaCHNH,
Ethylamine
(8)

Q 9. What happens when R—N =2 C s hydrolysed?

(write chemical equation only)
Ans. Primary amine and formic acid are formed.

H
R—N i@ C ¢ 2H,0

» RNH, + HCOOH

amine  Formic add
Q10. Arrange in the following order:
(1) Arrange in the decreasing order of basicity:
p-H,N—C . H, —NH,, m-H,N—C H—NH, and
C,H;NH,

(ii) Arrange in increasing order of baslcity:
CH,NH,, (CH,),NH, (CH,); N
Ans. (i) CHgNH, < m-H,N—C H—NH,
< pH,N—C H,—NH,
(CH,)5 N < CH3NH, < (CH;), NH
Q11. Complete the following chemical reaction:

(i) CHsNH, + CS; + HgCl, i B +HgS + HCL

. Heant
(i) R—NH, + CHCl; + 3KOH (alc.) — ...
+KCl+H,0

Ans. () CHNH, + CS, + HgQ, —H22b,
C,HGNCS + Hg5 + HCl

Ethyl lspthioganate
(HoPfmann mustard ofl rooction)

Huoat
() R— NH, + CHCly + 3KOH (alc.) — R—NC
+ 3KCL+ H,0

Q12. Complete the following chemlcal reaction:

NO
CHgNH, 02, o4 &', CH,000C,H;

Write the names of A and B.

CH,CO0H B°
= CHgOH " (in the presenc

I?EU
Ans. CHNH, o
Ell;]nal ol conc. H SDJ

> CHyCO0CH

‘A'—— Ethanol and ‘B'—— Acetic acld.

Q13. Confirm the presence of —NH, group in the organic
compounds with the help of carbylamine test.

Ans. All the organic compounds having —NH, group glve
carbylamine reaction. When an organic compound
having —NH, group is heated with chloroform and
alcaholic KOH saolution, it releases a bad smelling
gas. called lsocyanide or carbylamine. This reactlon ts
called carbylamine reaction and Is used ta confirm the
presence Of——NHE group In the organic compound.

CH3CH NH, + CHCly + 3KOH (alc) —  CH3CH,NC
Elhyl Isocyonide
+ 3KCL + 3H,0
Q 14. Write the reactlon of reduction of nitrobenzene in
neutral medium.

Ans. When nitrobenzene Is reduced by zinc and ammonium
chloride or calcium chloride le. In neutral medium, It
forms N-phenyl hydroxylamine.

Zn  NH,CL M50
CeHeNO,  + 4(H) NS e

or Zn + CaCl
Nitrabenzene nr 2

CgHsNHOH
N-phenythydrosnglamine
Q15. Complete the chemical equation:
N==NCl

©+© ~©

L
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N=NCl Q23. What happens when nitrobenzene Is treated with

Sn/HCI?
NHJ NaNDz « HCl Ans. Aniline is formed by reduction of nitrobenzene.
@047k T oSt CeHNO,  + 6(H) 25 CHANH, + 2H,0

Q16. Identify compounds [A] and [B] in the following Nimeeaeens Ankine

reactions and write their names: Q24. How will you convert  aniline into
fall N-phenylethanamide?
NaNO,/HCl 7
CsHIN s O —2 5 @ NH; NHCOCH3
0°C
Pyridine
NaNO,/HCL & Ans. + CH3COCl + HCl
Ans. CeHsNH2 o°C CeHgN susNCL Ethanoyl
Aniline BenziTE idﬁ:a;:g]nium Anlline chloride N-Phenylethanamide
T (8]
(Gt} SheeR i Q 25. What are the products of exhaustive ammonolysis
CuaNO;, + HCL(g) of an alkyl halide? (CBSE2019)
In the presence > Ans. Mixture of amines (RNH,. R,NH. R;N) including
of Cupraus chlaride/HCL =
Chlorobenzene quaternary ammonium_salts  (R,NX) are the
Q17. How will you convert Ar—NH, into ArN =5 C? products of exhaustive ammonolysls of an alkyl
Ans. It can be accomplished by warming Ar—NH, with halde.
chloroform and alcohollc KOH As a result, t= ArN &5 C Yy .
oy —— =——= ’ Short Answer Type-| Questions N
The reaction is known as carbylamine reaction. QL What are amines? Give one example of each
ArNH,, + CHCly + 3 KOH(alc) etid) SR s primary, secondary and tertiary amines and write
Ayl carbylamine their general names.
+ 3KCL + 3H,0 Ans. Amines: Alkyl or aryl derivatives of ammanla are
Q 18. How will you convert nitrobenzene to aniline? called amines. These are derived by substituting
AnS. C.HNO, +6(H) ——nH ¢y NH, +2H,0 hydrogen atoms from ammonia by alkyl (R—) or
I il {reduction) 6 '5 2 { (Ar—
Mitrabenzene Anllinu ary ( I )BFUUPS'
Q19. Howwillyou convert aniline to benzonitrile? NH, ii{ » RNH, j“ ~‘R2NH ii(x » RN
Ammonla Primary Secondory Tertlary
NQCL_ aming arming aming
Thus. In primary amines alkyl or aryl group is
_Diszssstion, _bmes attached with —NH, groups, e.g. CHy—NH, (methyl
P\(rldlnE amine). In case of secondary amines. a group is
Aniliis T T . present In between two alkyl or aryl groups. e.g.
Q 20. How will you convert benzene diazonium chloride CHy—NH,—CH, or (CHZ),NH, (dimethyl amine). In
to nitrobenzene? case of tertiary amines, three alkyl or aryl groups are
N, ClL N>BF, attached with group e.g. (CH;);N or CHy— N —CHjq
I
CH
HeF, _Neno, 3
@ @ (Cu/hﬂ - @ (trimethylomine)
Thus, amines are of three types: Primary amines,
Benzaneg dinzonium Nitrobenzene > T
e secondary amines and tertlary amines.

Q 21. How will you convert ethanamide to methanamine? Q2. How will you obtain? (Give only chemical equations)
(i) Methyl amine from acetamide.

I -- -
Ans. CHy—C—NH, * Br, + 4KOH —Hett, Haot CHNH, (ii) Ethyl amine from propionic acid.

Ethanamida Methanamine () CH,CONH, + Br, + 4KOH(aq) -+szme>  CHyNH,
+ 2KBr + K.CO. + 2H.0 Acetamide C0;. Methylamine
. e -;5&?0
Q 22. What happens when nitroethane s bolled with
- o (1) CHiCH,COOH 2> CHCH,COONH, -
Ans. Nitroethane gets hydrolysed to glve a mixture of Proplonic acid 3

acetlc acld and hydroxylamine.

Ary « 4HOH(oq)
CHECHZCDNH2 ———?———————-—>CH5CH2NH2

. HCU
CHJCH,NO, +H,0 — CH,COOH +  NH,OH . ol ok
Nitroethano Acatic odd  Hydroseylaming -K;co
2

L
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Q 3. Ethylamine exhibits basic nature, why ? Explain.

Ans. Ethylamine Is an ethyl derivative of ammonla. which
acts as a Lewis base due to the presence of lone
pair of electrons on nitrogen atom. This lone pair
combines with a praton to form bond. Similarly, in

ethyl amine +/ effect of alkyl (ethyl) group. increases
the electron density at N atom. Thus, the tendency of
N atom of ethyl amine to give its lone pair Is more.
hence it exhibits baslc character and Is more baslc
than ammonia.

R—NH, + H™ — R—NH,
Q4. Arrange the following in increasing order of their basic
strength:
(i) C;H,NH,, CHNH,, NH,, CH,/CH,NH, and
(C,H;),NH
(1)) C,H.NH,, (C;Hc),NH, (C,H,);N, C.H.NH,
Ans. (I) CgHNH, < NH; < C;H CH,NH, < CH.NH,
< (C,Ho),NH
(1)) CgHsNH, < C,HNH, < (C,He)5N < (CH,),NH
Q5. Write two tests of aniline.
Ans. Tests for Aniline:
(I) Aniline is cooled and to it cold aqueous solution
of NaNQ, and dilute HCl is added. When naphthol
Is added to this solution. orange colour dye s
formed.
() On adding bromine water to anlline. pale yellow
precipitate is formed.
Q 6. Write the reactions of (I) aromatic and (ii) aliphatic
primary amines with nitrous acid. (NCENT EXERCISE)
Ans. Aromatic primary amines react with HNO, at 273-278 K
to glve aromatic diazonlum salt.

NH; N NCL
273278 K
‘ +HNO y+ HCl ——— + 2H50
Anlling Benzone divmanium
chlaridge

Aliphatic primary amines react with HNO, at
273-278 Kto form allphatic dlazonlum salt. which being
unstable at low temperature, readily decomposes to

glve a mixture of alkyl chlarlde. alkane and alcohol.
among which alcahol (in general) Is In excess.

CH3CH,NH, + NaNO,, + HC -.273=278K |
Ethyl amine

(CHCH, N ssNJC™ 222y CH,CH,OH

Ethana dinzonlum chloride Ethanol
(unstable

+N, T +HCl

Q7. Explain briefly:

(i) Carbylamine reaction

(ii) Gabriel phthalimide synthesis
Ans. (i) Carbylamine reaction: When an organic

(CBSE 2023)

compound having —NH, group is heated with

chloroform and alcoholic KOH solution, it releases a

bad smelling gas called Isocyanide or carbylamine.

This reaction is called carbylamine reaction and it is
used to confirm the presence of —NH, group In the
organlc compound.
CHyCH,NH, + CHCL + 3KOH (alc) —— CH,yCH,NC
Ethyl lsocyanide
+3KCL+ 3H,0

(i) Gabriel phthalimide synthesis: When a

phthalimide is treated with alcahollc KOH, it farms

potasslum salt of phthalimide which on heating

with alkyl halide followed by alkaline hydrolysis

forms corresponding primary amines as:

N Co\_
NH + KOH (alc) ——> NH®
w” - o’

Phthalimide

Potassium phthalimide

l A—X
(HX)

COO™Na NaOH (ag.) EO\
BN Hydrolysis L
COD"Na*® Tamine Y Y515 CO/

N-alkyl phthalimide
Primary amines are produced through this method
without the traces of secondary or tertlary amines.
So. this method is preferred for the synthesls of

Erimagg amines.

Q8. How do you prepare chlorobenzene by preparing
benzene diazonium chloride from aniline? Explain
by giving all the chemical reactlons.

Ans. Benzene dlazonlum chloride Is prepared by the

diazotisation of aniline by NaNO, and HCl at 0-5° C

Its chemical reactlan Is as follows:

CgHgNH, + NaNO, + 2HCL —20 5
Aniling

CeHgN,CL + NaCl + 2H,0

Benzona diazanlum
chloride

This benzene dlazonlum chloride Is converted Into
chlorobenzene by Sandmeyers reaction in the

presence of Cu,Cl, with HCL The chemical equation

of the above reaction is as follows:

CHN,CL+ HEL —202 5 CHEL +N, T + el

Chlorobenzene

L
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Q9. Write chemical equation for the formation of
N, N-diethylethanamine from chloroethane.

. C I-IrEl
2
AnS.  CHCl + NHy—Z22o— CoHg NH,
Chloroethane elhanamlne
—HO | HsQ
373K
CHg

|
CoH NG — 22 €M NHEH

373K
N.N-diethylethanamine N-ethylethanamine

Q 10. Write chemical equation for the formation of
N, N-dimethylphenylmethanamine from methyl

chloride.

(1] L G‘l CL 3‘-"3 K
Ans. 373K ARSI
CHQCL + NH3 — it CHBNH;& ~HEL >

Meth Methylamine
chloride
= CH,TH,CL
CHy—NH—CH; —£ 52—, CH3—CH—CH
Hy 3 TFrk—c 2 ] 3
CH;
N. N-dimethyl-

phenylmethanamine

Q 11. Write the chemical reaction of aniline with benzoyl
chloride and write the name of the product obtained.
(NCERT INTEXT)

Ans. Anilne will undergo benzoylation to farm benzoyl
derivative. The reaction will take place in the presence

of agueous alkall.

C6H5—C—C + HZN@——»
Benzoyl chloride

Aniline

I
CeHs—C—NH + Hel

N-phenylbenzamide
(Benzanilde)

Q 12. Whyare alkylamines stronger bases than arylaminae?

Ans. Alkylamines (R-—NHZ) are stronger bases than

arylamines (CSHS—E\'IHZ)because in the latter.
the basic strength Is conslderably reduced due to
conjugation as well as —| effect of phenyl group.
Actually the electron palr on the N atom of —NH,
group Is Involved In conjugation with the x—electron
pairs of the ring, Therefare. the basic character of
arylamines is reduced.

Q 13. Why is acetamide a weaker base than ethylamine?

Ans. Acetamide Is a weaker base than ethylamine because
of the presence of electron withdrawing carbonyl
group In acetamide. It reduces the electron density
on the nitrogen atom considerably thereby reducing
the baslc strength.

However. no such group is present in ethylamine
and it s a stronger base than acetamlde.
:g:°
QJ |
—C—NH2 s CHa—C—NHp Csz—NHz
Q14. Complete and name the following reaction:

() RNH, + CHCL, + 3KOH —
(i) RCONH, + Br, + 4NAOH ——

(Warm)
Ans. (i) RNHZ + CHCl3 + 3KOH (aln:.) ——3 RN =C

Alleyl igocyanido
+ 3KCL + 3H,0

The reactlon Is known as carbylamine reaction.

. He
(i) RCONH, +Br, + 4NaOH (alc) —  RNH,
Acld amide Primany amine

+ Na,C05 + 2NaBr + 2H,0
The reactlon is known as Hoffmann's bromamide
reaction.
Q 15. How will you convert an isocyanide to a secondary
amine?
Ans. It can be done by carrying out the reduction of alkyl
Isocyanide with a reducing agent Uke LIAJH

LA,

R—N=C —— R—NH— CH

Alio mcvmdn(k""d”mo") Secondary ammc

CHy N sy C y CHy -e-NH--CHy
{Ruductmn}

Alethyt [socyanide Dim Sthamine

Q 16. Give the mechanism of acylation of ethanamine and
write the I[UPAC name of the product formed.

Ans. Mechanism of acylation of ethanamine Is nucleophilic
In nature. The amine donates the electron palr on the
nitrogen atom for nucleophilic attack.

H R

/\: Cﬁl{‘) | f-\
CgHrWl‘l\J*‘“H + (i—Cl —— CZHS—I‘II—(l?“-‘CE

H 0 H O?

Ethanamine R

—_—t C2H5—T —{f + HCl
.
n-Ethyl acid amide

Q17. Anaromaticcompound (A) on treatment with ammonia

followed by heating forms compound (B) which on

heating with Br, and KOH forms a compound (C)

having molecular formula C,H,N. Give the structures

of A, B and C and write the reactions involved.

Ans. The chemical formula CH,N for the compound (C)
is for aniline, The compound (B) which gives aniline
on reacting with Br, and KOH (Hoffmann Bromamide
reaction) Is benzamide. The compound (A) is benzolc

acld and forms (8) on heating with ammonia.

L
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The structures of A, B and C are—

O & ¢

Ef‘m.mc acid Ell?mm‘mdu Anilina

(@]
and the reaction involved Is as under—

6 AqQNH; 5 KOH/Br, @

Benzoit add Benzamlde Anilmc

Q18. How will you convert: (i) Nitrobenzene to benzolic
acid (ii) Aniline to benzyl alcohol.

NO> NH5 Wal
; SnfHCL Olnzotiontion

MNirobenoene Aniling Diozanium volt
COOH
cuch @ LN @
Borwonitriio Bonaolc ockd
NH3 2C1 CumN
(“) Dm\uu_\uum EL(H
I(CH
Anlling Diazonium galt Benaonitrile
CH;MNH; CH;0H
N H;0H HOND
————
a[H)
Benndamine Benaeyl

alcohol
Q19. Give reasons for the following:
(i) o-toluldine Is less basic than aniline.
(i) Tertiary amines do not undergo acylation
reaction,
Ans. (l) In o-toluldine. the presence of electron releasing

CH, group at the ortho position In the ring

increases the electron density on the nitrogen

atom of —NH, group In aniline. As a result.
o-~toluldine is expected to be more basic than
aniline. However, it is less basic. The K, value for
aniline Is 4.2 x 1070 while that of o-toluldine Is
3 x 10710 This Is probably due to o-effect of the

CH,; group present at the ortho position in the

ring. However, exact explanation Is not clear.

(ii) Tertiary amines (R;N) do not have replaceable
hydrogen atom. Therefore. they do not undergo
acylation reaction with either add chlorides or

acld anhydrides.
Q 20. How will you convert aniline to phenyl hydrazine?

NH; N5 CL
Ans. Digzotisation SnCl/HCL
Reduction
Anlline Dlorantum oolt
NHNH;HCL NHNH;

NoOH
T
—hadl -H;0

Phenyl hydrazine Pherd hydrazine
hydrocditoride

QL? Short Answer Type-Il Questions N

Q1. Arrange the following:
(i) In decreasing order of the values:
C,HNH,, C,H{NHCH;,, (C,H;),NH and C,H,NH,
(ii) Inincreasing order of basic strength:
CHNH,, C,H{N(CH,),, (C,H,),NH and CH,NH,
(iii) In increasing arder of basic strength:
(a) Aniline, p-nitroaniline and p-toluidine.
(b) C,H,NH,, C.H.NHCH,, C_H.CH,NH,
(iv) Indecreasing order of basic strength in gaseous
phase:
C,H NH,, (C,H;),NH, (C,H,) (N and NH,
(v) Inincreasing order of boiling point:
C,H OH, (CH,),NH, C,H.NH,
(vi) Inincreasing order of solubility in water:
C¢HsNH,, (C,H;),NH, C,HNH, (NCERTEXERCISE)
Ans. (I} CeHsNH, > CcHNHCH, > C,H NH, > (C,Hc),NH
) (C, Hﬁ)zNH > CH3NH, > CoH N{CH ),> CcHeNH,
(1||) (a) ;}nltroamLme = amlnne < p-toluidine
(b) CgHgNH, < CgHgNHCH, < CoHgCH,NH,
(iv) (C Hﬂ)am (C,H )ENH > C,HgNH,> NH,
(v) (CHg),NH < E2H5 NH, < C)_H,J.OH
(Vi) CgHgNH, < (C,Hg),NH < C,HgNH,
Q2. What is diazonium salt? Write the chemical reaction
of preparation of chlorobenzene from benzene
diazonium chloride.

Ans. Dlazonlum salt [s the most reactive derivative of
aromatic primary amines. Thelr general formula Is

ArN} X (le. Arlt]mmNCL_) where Ar Is an aryl group
and X~ =Cl". Br™.T".HS0;. BF, etc. In these salts

Aitim;:i\l group Is called dinzonium group. If this
group Is attached with a hydrocarbon. It is named
by adding suffix diazonium followed by the name of
anion present e.g. CoHyN;ClL Is named as benzene
dlazanlum chloride.

L
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Chlorobenzene from benzene diazonium chloride:

N*EmN-Cl Cl
CuzClz/HA
_—> + N, T +HCL
A
Benzena diszonium Chlerobenzene

chloride
Q 3. How will you convert (Give only chemical equation):
(I) Propanamide to ethylamine
(ii) Ethyl amine to methane
(iii) Aniline to acetanilide.

Ans. (i) CHyCH,CONH, w228y CHACHoNH,
Propanamide -T( C0. Ethylamine
0
(i) CoHgNH;+ CH3MgX — CH, + C,H NHMgX
Ethylamine Grignard hiethane
rgagent
NH, NHCOCH;
(iir) tH,con
(=HCY
Aniline Acetanilide

Q4. Complete the following reactions /.e., identify A, B,
C,D,Eand X.
Bry /KOH NaNO, /HCL

(i) CgHsCONH, A——ri—B

sloam c conc.H, S04

conc. HNO;

0 0
(i) A2, ¢ HoH %8, identify A and B.

Write their formula and name.
(iii) CHyCN L> CH;COOH, identify A.

0 H;0
(iv) CeHsCONH, 225, 4 120, g

H*
Fe/HCL NaNO, + .HCl
) NG o OLTEINGIE
H,0/H"
D_J..../__.> E
NaNO, + HCl
(Vi) C6H5NH2 aNU, 5 A CuCN/KCN s B
,!}{ NaN /HCl
.H)an;
OH
05N NO;
H;0 (Steam) conc. 3HNO,
CgHg0OH
=Nz, =HCL (© and conc. H350,
(-3 HyQ)
NO»
(0)
HNO, (0)
() CoHgNH, —--—= C,H,0H > CHyCHO
(A Al (@)
Ethyl amine Acataldehydo

2H0M"
(ill) CHyCN ﬁ%ﬁ CH3COOH (A dilute mineral acld)

P05 20MH°
(iv) CgHsCONHy = CGHSCN L CH,COOH
(4) (8)
Fe/HO NaNO+ + HO
(v) CeHsNO, ———> CeHeNH, —2 "2
0-5°C
)

HyQM”
CeHN,Cl——— CHLOH

0)
) NaND, o HCl
(w) CBHSNH2 o > CGHENZCl
(A)
CuCN/KCN
------ — CEHSCN

(8)
Q5. How will you convert:

(1) Ethanoic acid to methanamine
(i) Hexanenitrile into 1-aminopentane
(ili) Methanol into ethanolc acid
(iv) Ethanamine Into methanamine
(v) Ethanolc acld into propanolc acld
(vi) Methanamine to ethanamine
Ans. (i) Conversion of ethanoic acid into methanamine:

504, HH; (Lul.uuﬂ}
CHC00H —25 EHCO0l s
Ethonolc ocid Ethanoyl chlorida
Brz ﬂ-(OH
CHBCONH H f—f h 44 ‘ﬂ;:;'“) CH3NH2
offmann bramamide i 1
Ethonomide TodcEion Methonoming

(Il) Conversion of hexanenttrile Inte 1-aminopentane:

HQ* 50cl,
CHE(CHE)QCN "bal‘:u;‘"-) CHB(CHE)QCOOH ......... Eisdic

Hexanenitrile hydrotysis Hexanolc acld

{escoan)
ey CH3(CHy ) ,CONH,

Huxonomida

CHy(CH, ), COCL oo

Haxonoyt chloride

-3 CH4(CH5),NH
3 271412
mide l-aminopentane

ILECUOn

(ill) Converslon of methanol into ethanoic acld:

pPiQl
CH,OH S A R LN

Mgthanol Chloromathano

HyO"
CHyCN e » CHyCOOH
Methyl C\,mmdn (Hydrolvsis)  aneic acid

(lv) Conversion of ethanamine into methanamine:

K5Cr04 /H,50
CH,CHNH, MO0 ey ey gy K200 MeR0
Ethomomine  ~T2r Gthanol (OKKI{ATJDH:I
K4 0ry05 MH,50
CH,CHO — 27T ey coon
€thonal (Gwidation)  gypanoic god
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NHB A
] CH;CDUNHQ _ CHSCONHE

Ammonium acetate —Hy0 Acetamide

8r /KOH

CHyNH,

Hofmann bromamide Methanaming

reaction
(v) Conversion of ethanolc acld into propanoic acid:
UAIH, P/,
CHCO0H ——y CH,CHIOM — 25  CHy0H
Evwnoic sgd RIUCUON gy gl o Ply  jogometnane

pEN H MO
— CHyCH,CN  ——— CH4CH,CO0H
K Proprmﬂnrtrlli: Hydrolysls
(ethyt cyanide)
(vi) Conversion of methanamine into ethanamine:

Proponolc add

P/
CHNH, — 2, CH,CH,0H —2

Methanamine  “M- M0 pvarpnat 97Ph

KCN
CHy  — CHyCN e CH4CH,NH,

lodomothane MQU':_\,!I Reduction gypgnamine
cyanide
Q6. Identify A, B and Cin the following equations:
. Sn/HCI
(i) CeHsNO; ——— (A) + H,0
NH,
NaN
(ii) LT 5 (8) + 2H, 0 + NaCl
lCucuHcl
(9}
6[H)
Nivobenzene oMHC Amlme (A)
N=NCI
aNOz e 2HCL
) + 2H50 + NaCl
Anlline Banzene dlazonium
chiorlde(8)
Cl
+ CuCly/HA
Chlorebenzene (0)

Q7. Give reasons for any three of the following
observations:
(i) Aniline is acetylated before nitration reaction.
(ii) pK, of aniline is lower than the m-nitroaniline.
(i) Primary amine on  treatment  with
benzenesulphonyl chloride forms a product
which is soluble in NaOH however secondary
amine gives product which is insoluble in NaOH.
(iv) Aniline does not react with methyl chloride in
the presence of anhydrous AICL, catalyst.
(CBSE5QP 2022-23)

Ans. (i) Anilineis acetylated before nitration reaction in order
to avoid formation of tarry oxidation products and
pratecting the amino group. so that p-nitro derivative
can be obtalned as major product.

(i) pK, of aniline is lower than m-nitro aniline. The basic
strength of aniline is more than m-nitroaniline
and pK, value Is inversely proportional to basic
strength. Presence of electron withdrawing group
on mrnitro aniline decreases the basic strength
thereby raising its pK,,

(I11) Due to the presence of acidic hydrogen In the
product n-alkylbenzenesulphonamide formed by
the treatment of primary amines with benzene
sulphonyl chloride. It is soluble in NaOH but the
product formed by secondary amine Is Insoluble
in NaOH due to the absence of acldic hydrogen.

(iv) Aniline does not react with methyl chloride in
the presence of AICl, catalyst. because aniline is
a base and AIC\, is Lewis acid which lead to the
farmation of salt.

Q 8. Write the structures of A, B and C In the following

reactions:
NH Br, + NeOH
0 @—COOH 2 A e ep
NaNOH, + HCL
Ly
0°C
LIAIH,
(i) CH,CH,Br s A » B
HNO,
—ai
(CBSE2023)
H
Ans. (i) QCOOH——)QCONH S
Acotormide ( A}

mmhyl arnlne (8 Diazonlum salt (C

(i CHyCH,Br ———:- CH,CH,CN ELEH“-—> CHLCHLCH N,

Ethyl l:\mnum (4) I"mpummmu (ﬂ‘}
wnenn——s CHCH,CH,OH
HNO, /0°C
Q9. Account for the following:

(i) Aniline cannot be prepared by the ammonolysis
of chlorobenzene under normal conditions.

(ii) N-ethylethanamine bolls at 329.3K and
butanamine bolls at 350.8K, although both are
isomeric in nature.

(iii) Acylation of aniline is carried out in the
presence of pyridine. (CBSE SQP 2022 Tarm-2)

Ans. (1) In case of chlorobenzene. the C—Cl band fs
quite difficult to break as it acquires a partlal
double bond character due to conjugatlon. So
under the normal conditions. ammaonolysis of
chlorobenzene does not yleld anlline.

() Primary and secondary amines are engaged
In Intermolecular assoclation due to hydrogen
bonding between nitrogen of one and hydrogen
of another molecule. Due to the presence of

Propanct (C)

L
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three hydrogen atoms, the intermolecular
association is mare in primary amines than in
secandary amines as there are two hydrogen
atoms avallable for hydrogen bond formation
in it Thus, butanamine boils at 350.8 K while
N-ethylethanamine boils at 329.3 K.

(if) During the acylation of aniline. stronger base
pyridine Is added. This is done in order to remove
the HCl so formed during the reaction and to
shift the equilibrium to the right hand side.

Q10. Convert the following:
(1) Phenol to N-phenylethanamide.
(ii) Chloroethane to methanamine.
(iii) Propanenitrile to ethanol. (CBSE SQP 2022 Term-2)
Ans. (i) Phenol to N-phenylethanamide:

@OH Locdst, @ _Cone HNOy/H,S0,
N NO HCl
H, COCI
@NH @—NHCOCH
Pyridinge

(i) Chloroethane to methanamine:
QH i bl ag NaOH C;H o] ¥ b V8 HAND, CHaCOOH NH,/heat

Br./KOH

CH,CONH, CH,NH,

(iii) Propanenitrile to ethanol:

CH,CH,CN 2% CH,CH,CONH, —225

CH,CH,NH, 2

CH,CH, OHL» CH,CHO

Q 11. What happens when reactions:

(i) N-ethylethanamine reacts with
benzenesulphonyl chloride.

(ii) Benzylchloride is treated with ammonia
followed by the reaction with chloromethane.

(iii) Aniline reacts with chloroform in the presence
of alcoholic potassium hydroxide.

(CBSESQP 2022 Tarm-2)
Ans. (i) When N-ethylethanamine reacts with
benzenesulphonyl chloride.
N.N-diethylbenzenesulphonamide is formed.

() When benzylchlaride is treated with ammonla,
benzylamine Is formed which on reactlon with
chloromethane vields a secondary amine,
N-methylbenzylamine.

() When anlline reacts with chloraform In the
presence of alcoholic potassium  hydroxide.
phenyl isocyanide ar phenyl isonitrile Is formed.

Q12. (i) Write the IUPAC name for the following organic

compound:
CH; —N —CH,CH;

(i) Complete the following:

Sl\/HCl Br,/H.0 NaNO,/HCL
C Y, >
gHsM0; 4 B 273-278K
HBF
CT“- D (CBSESQP 2022 Term-2)

Ans. (i) N-ethyl-N-methylbenzenamine
Or  N-ethyl-N-methylaniline,

NO, NH,
" Sr/HCL Br/KOH
(4)

NH, N,CL
Br Br Br Br
NaMO,/HCL
273-2T8K
Br Br
(8) (@]
F
Br Br
HBF,/ A
Br
(D)

Q 13. Write reasons for the following:

(i) Ethylamine is soluble in water whereas aniline
is insoluble.

(ii) Amino group is o and p-directing in aromatic
electrophilic substitution reactions, but aniline
on nitration gives a substantial amount of
m-nitroaniline.

(111) Amines behave as nucleophiles. (C65E 2022 Term-2)
Ans. (i) Ethylamine when added to water forms
intermolecular H-bonds with water. Hence. it Is
soluble In water. But aniline can form H-bonding
with water to a very small extent due to the
presence of a large hydrophoblc —CH, group.
Hence. aniline is insoluble In water.

(II) Nitratlon Is carrled out In an acldic medium,
aniline is protonated to give anilinlum ian which
is mdirecting. For this reason. aniline on nitration
glves a substantlal amount of m-nitroaniUne.

(i) A nucleophile Is a substance that Is attracted to
and then attacks. a positive or slightly positive
part of another molecule or lon. All amines
contaln an actlve lane pair of electrons on the
very electronegative nitrogen atom. It is these
electrons that are attracted to posltive parts of
other molecules or lons.

Q 14. How will you canvert the following:
(i) Aniline to p-bromoaniline
(ii) Ethanoic acid to methanamine

(iii) Butanenfttrile to 1-aminobutane (CBSE 2023)

L
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Ans. (i) Aniline to p-bromoaniline:

NH— C — CH,
|
@ (CH,CO),0 0 B,
_—\, — ....._>
Pyridine CH,COCH
Aniline Acetanilide
0
|
NH—C —CH,

@ — ©
B

p- Broml:ucem
-nilide

(i) Ethanalc acid to methanamine:

p~bromoanﬂme

NHy (excess)
i i

soa,
CHyCOOH —— 2, cHycocl

Ethanolc add Ethanoyl chloride
Bry /KOH
EHEICDNHE > EHE’NHZ
Ethanamide Hofmmnqggr?wmm\a Mathanamine

(iii) Butanenitrilu to l-aminobutane:

CH CHZCHzCN » C(Hy— CH,—(CH, —COO0H

Butanenitrile Butanolc ocid

Partial
hydrolysls
Suti;.
s CH —CH — CH2 —(Cocl
Buta nyl chlorlde

NH, (oremes)
e —— C|-]3C|-]2CHECC}NH2
Butanamida

B0 O o — D — DN,

Hoffrmuann
bromamide
reaction

Q 15. How will you carry out the following conversions:
(i) Nitrobenzene to Aniline
(ii) Ethanamide to Methanamine
(lli) Ethanenitrile to Ethaneamlne (CBSE 2022 Torm-2)

= am Ina bumnn

Sn[HCl
EH]
Nitrobenzene Anilne
HHO
(1) CHNH, ——— CH,0H —OL s c,cO0H
Etheramia  273-278K
NH, Br /NoOH
M CHCOMH, .
(ecess) (HoMfrmann sk imaming
bramaomida
dogradation)
UAL
(i) CHCeN — iy CHLCHoNH,
Ethanenitrils OF Hy/N Ethanamine

Q 16. Write equations involved in the following reactions:
(i) Ethanamine reacts with acetyl chloride.
(ii) Aniline reacts with bromine water at room
temperature.
(iii) Aniline reacts with chloroform and ethanolic
potassium hydroxide. (CBSE 2022 Torm-2)

1

Ans. (i) C,HoNH, + CH,—C—Cl

0
I
Pyridine i ~C—CHy +Hcl
- CHg—N <h 3 *
N-gthylacetamide
(N-acetylethytamine)
NH2 NH2
Br Br
(if) +3Br, ——» + 3HBr
NH, 2 4 6-
tribrompaniling
(iif) + CHC, + 3KOH (alc)

—»»@J&KCHBH 0

Phenylsocyanice

Q17. Give reasons:
(i) Ammonolysis of alkyl halides is not a good
method to prepare pure primary amines.
(ii) Aniline does not give Friedel-Crafts reactions.
(iii) Although —NH, group is o/p-directing in
electrophilic substitution reactions, yet aniline
on nitratlon glves good yield of m-anilium ion.
(CBSE 2022 Tern-2)
Ans. (i) Because it produce mixture of primary,
secondary, tertiary and quaternary amines
rather than primary amines.
(i) Due to presence of lone pair electrons on N-atom
of aniline, it co-ordinates with the catalyst
(weak lewis acld) and It does not work Uke for
anhydrous AlCL,.

NH,
Y \(a
(i) Due toformation of anilinium lon .electron

denslity at o0 and p-positions yield n-product.

Q18. Reduction of an organic compound A having molecular
formula C,H,N gives an amine, which on heating
with chloroform and caustic potash gives a very bad
smelling compound B. Write the structural formula
and names of A and B.

Raducuon
Ans. Organic compound A wswswewesy CoHy N (Amine)
CHCly + KOH
ey very bad smelling compound B.

L
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Thus, the very bad smelling compound B is
isocyanide, which is formed by the reaction of a
primary amine with CHCl, and alcoholic KOH. Hence.
C.H;N is a primary amine ie. C,HNH,, which is
obtained by the reduction of CH,CN or C,HgNO,.

Thus, the arganic compound A is C,H.NG, or CH,CN.

Reduction
CHNO, ————— C;HgNH, (or C,H,N)

or CH;CN
7

CHO + KOH (pic)
L O R C2HSNC

(8)

Reactions:

CzHgNO; + G[H]
Reductl
or >+ or CH3CHoNH;

CH3CN + 4[H)

Ethyl isocyanide
(very bad smelling
compound B)

+ 3KCL + 3H,0

Q19. An organic compound A’ on reduction gives

compound ‘B’ which forms ethanol with nitrous acid.
Compound ‘B’ gives a very bad smelling compound
‘C’ on heating with chloroform and caustic potash,
which on reduction forms ethylmethyl amine. Write
the name and structural formula of A, B and C and
explain the chemical equation of the chemical
reactions involved.

Reducton i
womny  COMpound 'B

HNO,

—— C,H0H
Thus compound 'B' Is alphatic primary amine
because its —NH, group Is converted into —OH
group by HNO,.
Compound B' is obtained by the reduction of
compound. ‘A Thus, compound A is a nitro (—NO,)

comeound. On this basls:

Reduction
C2H5N02 L] (] [E——— - C5HgNH,
Nitroathane bV[ r%ﬁuctimt Ethylamine
{compound ‘A") ekl (compound ¥)

............ SN 5 OH
{=Ny.~H,0) E?f;t\?ﬂol

CHgNH,  + CHCly + 3KOH (alc) —»

Ethylnming
(compound B')

CHNC  + 3KCL+ 3H,0

Vary bod srmelling
athyl lsocyanido
(compound (')

C,HgNC  (compound () on reduction gives
ethylmethyl amine. Its reactions are as follows:

foa
CHCNC + 4[H) s CiHENHCH,

Ethylmethyl amine

Thus. compound ‘A’ is Nitroethane. Its structure is:

[
0
0
H H
Compound 'B’is Ethyl amine. Its structure is:
Pl-i H
A
H—C—C—N
T
H H
Compound 'C'Is Ethyl Isocyanlde. Its structure Is:
L
H—T— —N=C
H H

Q20. You are given four organic compounds 4; ‘B, C’ and

‘D The compounds A; B’ and 'C’ form an orange-red
precipitate with 2,4 DNP reagent. Compounds ‘A'and
‘B’ reduce Tollen's reagent while compounds ‘C’ and
‘D’ do not. Both ‘B’ and ‘C’ give a yellow precipitate
when heated with iodine in the presence of NaOH.
Compound ‘D' gives brisk effervescence with
sodium bicarbonate solution. ldentify A, ‘B, 'C' and
D' given the number of carbon atoms in three of
these carbon compounds is three while one has two
carbon atoms. Give an explanation for your answer.

(CBSE SQP 2023-24)

Ans. A Band Ccontain carbonyl group as they give positive

2.4 DNP test.

A and B are aldehydes as aldehydes reduce Tollen's
reagent

Cls a ketone. as It contains carbonyl group but does
not give positive Tollen's test.

Cis a methyl ketone as it gives positive lodaform
test.

B1s an aldehyde that glves positive lodoform test
Dls a carboxylic acld.

Since. the number of carbons In the compounds
A B, Cand D Is three or two, B Is CHaCHO as thils
is only aldehyde which glves a positive lodaform
test.

The remalning compounds A € and D have three
carbons as shown:

Als CHyCH,CHO, Cis CH,COCH, and D s CH,CH,CO0H

Q2L How will you convert:

(i) Benzene into aniline
(ii) Benzene into N, N-dimethylaniline

(1) CYCH,), Cl into hexane-1, 6-diamine

(NCERT INTEXT)
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Ans. (i) Benzene into aniline:

NO;
HNO3/M,50,
(Nitration)
Benzene Nltrobenzene
NH>
Sn/HCL
(Reducuon)
Aniline
(if) Benzene inta N, N-dimethylaniline:
NH>
(As glvcn
ahnve
Benzene N((Ha)z
(CHy)
-
(2 moles)

N. N-dimethylaniline
(i) Cl—(CH,)c—Clinto hexane-1, 6-diamine:
Cl—(CH, )g—Cl + 4 NHy(alc) —
L 6-Dichlorohexane

NH,—(CH, )e—NH, + 2NH,CL
Hexane-1 6-dlamine
Q 22. How will you convert:
(i) 3-Methylaniline into 3-nitrotoluene
(ii) Aniline into 1, 3, 5-tribromobenzene?
(NCERT INTEXT)
Ans. (i) 3 Methylaniline into 3-nitrotoluene:

NH; N>BF

(Diazotsation)
—_——
CHy NaNO;/HBF, CHy
J-htethylaniline (Dlazonlum salt)

NO»

NoNOy/Cu
_
haat CHs
3-Nitrotoluene
(i) Anlllnu Into 1, 3, S-tribrnmubenzene-

Br;/H;O
Eruminﬂtion
Anilin

2.4 G—Eribromoanﬂ}ne

+ NaBFy + N, T

NCL
(Dinzotisation)  Br Br
—
NaNOy/HCL
Br

Diazonlum salt

HaPOs + H0  Br Br
—_——
(Cu)

Br
1. 3. 5-tribromobenzene
Q 23. Complete the following equations:
o

I LIAIH
() R—C—NHy ——— e,
H,0

(i) CHN,CL+ H PO, + H,0— oonennee.
(iii) CH,NH, + Br, (0g) — weueneres
0
Ans. (i) R—g NH, —Lmia R—CH, —NH,
Addamide M2 primary amine

.+ CeHeN5CL+ HyPO, + Hy0 —

(") Benzene diazonium

chloride
CHg + H3PO5 + N, T+ HCL
Phosphorus acid
NH; NH>
Br Br
(t + 3Bry(ag) — + 3HBr
Aniling
Br

2 4 G-tribromoaniting

Q 24. Give equations for the following reactions:
(i) Hoffmann bromamide degradation reaction
(i) Aniline treated with bromine water

(iii) Benzene diazonium chloride treated with
fluoroboric acld followed with heating.

0
I Heat
Ans. () R—C—NH, +Br, + 4KOH (alc) — RNH,
Acld amide Amine ()
+ 2KBr + K,C05 + 2H,0
NH3 NH>
() Br
it
(i) o iy —s + 3HBr
Aniline
Br
2. &4 €-tribromoaniling
N5ClL N2BF,
(i) +HBFy —
Bonzene diszonlum F
chloride
o +NaT + B

Fluorobenzene

L
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Q 25. Complete the following:
(i) CgH.NH, + CHCL, + KOH (alc.) —
(i) CgHN,CL+CH,OH —>
(iii)) C,H,NH, + HONO —-
Ans. (i) CgHgNH, + CHCLy + 3KOH (alc) —
CeHeN == C+ 3KCL + 3H,0
Phenyl lsocyanide
(ii) CHeN,CL + CHEOH —— CH + CH,CHO + N,T
+ HClL
(i) C,HoNH, + HONO —— CHS0H + N,T + H,0
Q 26. How will you convert:

(i) Propionamlde to ethylamine
(ii) Aniline to benzene

(iii) Aniline to chlorobenzene

0
Ans. () CHy—CH,—C-—NH, +Br, + 4 KOH(alc) —
Proplonamide
CHy—CH,-~-NH, + 2KBr + K,C04 + 2H,0
Ethylorming
ZCL‘
@ (Dlozotisation) @ H_PD2
Andline Benzene digzonivm Bf_)nzf_)ng
chlurluu
NaCL™
@ (Dlazatisation) @
Ill
Aniling Benzene diazonlum Chlorobenaene
chioride

Q27. Give the structures of A and B in the following
sequence of reactions:

NHy A NoOBr 8

(i) CHsCOOH

Fe/MCL NaNO; + HCL
(i) CgHsNO, § et
0°5°C

_ CucN Ho*
(iii) CgHsNJCL “ﬂ A8

(CBSE 2020)
Ans. () » CHyCONH, 220, CHNH,
() (®)
(1) CeHenoy 222, CGHS f’_‘%%;m‘, & H{%i\:zu
(1) CHSNSEL — CHGCN i CH:COOH

(A) (8)

Q 28. (i) How will you distinguish between the following
palrs of compounds:
(a) Aniline and Ethanamine
(b) Aniline and N-methylaniline.
(if) Arrange the following compounds In decreasing
order of their boiling points:
Butanol, Butane and Butanamine  (CBSE2020)
Ans. (1) (a) On adding ice-cold (NaNO, + HCl) followed by
phenol or B-naphthol to both the compounds,
anlline forms orange-red dye while ethylamine
does not
(b) On adding CHCL, and KOH (alc) to both the
compounds. anlline glves foul smelling
Isocyanide while N-methylaniline does not.
(Il) Decreasing order of the boiling paints of the given
coampounds can be shown as follows:
Butanol > Butanamine > Butane
Q 29. Account for the following by supporting your answer
with diagrams or equations wherever possible:
(i) Diazonium salts of aromatic amines are more
stable than those of aliphatic amines.
(1) Methylamine in water reacts with ferric chloride
to precipitate hydrated ferric oxlde. (cB5E2019)
Ans. (I) Dlazonium salts of aromatic amines are more
stable than those of allphatic amines due to
the delocalisation of the positive charge on the
benzene ring as shown below by the resonating
structures.

(i) Methylamine bemg basic. pains a proton
from water and releases hydroxyl lons which
precipitate hydrated ferric oxlde.

H,0
CHyNH, ——— CHgNH3 + OH"
30H"
FeCly — Fe(OH); L + 3C1°

Q 30. Arrange the following in decreasing order of pK, giving
reason:

(i) Anlline, p-nitroaniline and p-toluidine
(i) C,H¢NH,, (C,H,),NH, (C,H)(N in gaseous state.
(CBSE 2019)

Ans. (I) p-nitroaniline > anlline > p-toluldine

Reason: pi(, decreases on Increasing the basicity of
the compound. Now in p-toluidine, the presence of
electron donating group (EDG)—CH, increases the
electron density on the matom. Thus p-toluidine
fs more basic than anilne Le. pK, of p-toluldine Is
less then aniling. On the other hand. the presence
of electron withdrawing group (EWG)—NO,
decreases the electron density over the N-atom In
g-nitroaniline. Thus, p-nitroaniline s less basic than
aniline Le. pk, of p-nitroaniline is more than aniline.

L
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(ii) C,HgNH, > (C,Hg),NH > (C,Hg);N
Reason: In the gas phase. there is no solvation
effect. As a result. the basic strength mainly
depends upon the + | effect. The higher the + |
effect. the stranger is the base. Also. the greater
the number of alkyl groups, the higher is the +
| effect. Therefore. the given compounds can
be arranged in the above order as greater the
baslcity, lower the value of pK,,

Q 3L Give reasons for the following:

(i) Acetylation of aniline reduces its activation
effect.

(i) CHyNH, is more basic than C,H.NH,.

(iif) Although —NH, is o/p directing group, yet
aniline on nitration gives a significant amount
of m-nitroaniline.

Ans. (i) Due to electron withdrawling effect of the acetyl

group. the lone palr of electrons (:o
L Y
N/I-DLC—CHg

on N-atom Is attracted by
acetyl group. As a result. lone
palr of electrons on N-atom Is
not exclusively available for
donation to the benzene ring
and hence. activating effect of
the —NH, group is reduced.

(ii) In aromatic amines like CcHgNH,. the lone pair
of electrons present on nitrogen takes part in

Q 32. Write the structures of compounds 4, B and C in the
following reactions:

NHz /A Bry /KOH
() CHg—COOH 312 g 2075000 g,

CHCls + alc KOH

= NaNO, /Cu Fo/HCL
(1) CoHeN: BF —2 0 T, g

A
CH3COCL/Pyridine ¢
.—)

(CBSE 2017)

Br;y /KOH(oq)
Ans. (i) CHy—COOH-22% cH,CONH 2

2 :
Acetic acid _H20 Acetamide Haoffmann bromamide

) degradation
CHCly + alc KOH
CH3NH, > CHNC
Meth\rla mine Carbylaming reaction Meth\rllsocx,ranide
(8) te}
NaMNGQ, /Cu A Fe/HCL
(If) CgHeNS BF; —2— CHNO, ———

—Ny. -NaliF, Nrtrt%%nzunﬂ Reduction

CH3COCUpwide
CHENH, vy CHNHCOCH,
-HCl
Aniline Acetanilide
(8) (€

resonance and hence, not available for donation.
Also aniline (CgHgNH,) is more stable than
anilinlum lon. Hence. aniline has a very little
tendency to accept a protan to form anilinlum
lon. However, In aliphatic amines Uke CH;NH,, the
lone palr Is easlly avallable for danation This Is
the reason. CH;NH, Is more basic than C;H NH.,
() Nitration Is L|5;L.|‘~:1ll\;r carried out with a mlxture of
conc. HNO; and conc. H,50,. So. in the presence
of these aclds. aniline pets protonated to form
anilinium_lon. Therefore. the reaction mixture
consists of anllne and anilnium lon. Group —NH,

in anline Is ortho. paro-directing and activating,

whereas the ri:IH3 group Inanitnium Is m-directing

and deactivating. Now, nitration of aniline malnly
glves p-nitroaniline due to sterlc hindrance at
o-posltion and the nitration of anilinium lon glves

m-nitroaniline.

NH;
o-nitroaniline

Aniline

NO; (2%)
p-nitroanilne
(51%)
NHy NH_] NH3
+NO ; NH;.UH
+H T
Anllinlum m=nltro m- nltrDanHInE

lon anilinium lon (4756)

COMMON ERR@R a

While finding the final product, students write complete
reactions and make mistakes.

@ Long Answer Type Questions §\)

Q1. (i) Write the reactions involved in the following:

(a) Hoffmann bromamide degradation reaction

(b) Diazotisation

(c) Gabriel phthalimide synthesis

(ii) Glve reasons:

(a) (CH,),NH is more baslc than (CH,);N in an
aqueous solution.

(b) Aromatic diazonium salts are more stable
than aliphatic diazonium salts. (cosezo1s)

Ans. (I) (a) Hoffmann bromamide degradation reaction:
This reaction Is used for synthesising amine
containing one carbon less than the starting
amide. This method was developed for the
preparation of primary amines by reacting
an amide with Br./CL, In NaOH/KOH. In this
reaction. migration of an alkyl or aryl group
takes place from carbonyl carbon of the amide
to the N-atom.
0
Il

R—C—NH, + Br, + 4NaOH — R—NH,+

Na,CO, + 2NaBr + 2H,0

L
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X

Phthalimide

@:CDO"NE!'
COO™Na*

eg. CHyCH,CONH, + Br, + 4NaOH —
Amide

3CH;CH, NH,, +Na,C05 + 2NaBr + 2H,0
Amine

(b) Diazotisation: The converslon of primary

(c) Gabriel phthalimide synthesis:

aromatic amines Into thelr diazonlum salts

Is called dlazotisation. Benzene diazonlum
chloride is prepared by the reaction of aniline
with nitrous acid, which is produced by the

reactlon of NaNCl? and HCL at 273-278K or

0*-5°C as:
273-278K

CeHgNH, + NaNO, + 2HCL ~——— CgHgN3 CI”

+ NaCl + 2H,0

Due to Its unstabllty, the dlazonlum salt is

not generally stored and is used immediately

after its preparation.

When a
phthalimide is treated with alcoholic KOH, it
forms potassium salt of phthallmide which
on _heating with alkyl halide followed by
alkaline hydrolysis forms corresponding
primary amines as:

CO CO
NH + KOH (alc) —— C[ NH
co” ’ co”

Potasslum phthallmide

R—X
l (-Kx)

NaOH(aq) CO\
Hydrolysis R
s co”

N-alkyl phthalmide

# R""NHZ

Taminge

Primary amines are produced through this
method without the traces of secondary or
tertlary amines. So. this method Is preferred
for the synthesls of primary amines.

(II) (a) Baslcity of (CH,),NH and (CHs);N depends

£

upon the stabllisation of thelr conjugate aclds
by a number of factors such as H-bonding,
steric hindrance of alkyl groups and +| effect
of alkyl groups. The first two factors are
favourable for 2° amines, hence (CH,),NH
Is @ stronger base than (CH,;);N In aqueous
medium.

(b) Dlazanlum salts of aromatic amines are

ey

mare stable than those of allphatic amines
due to the delocallsation of the posltive

charge on the benzene ring as shown below
by the resonatlng structures.

Q2. Write the structures of A, B, (, D and E in the
following reactions:

SaMU_y 40 (04€C0)0 HNO, « HyS0,
C¢HsNO, 4—”4;95;?? B 288K C

OH-or H'
H,50, l
E D

"NH3HS0,

@
I H350,

NH> NHCOCH;

Sn/HCL CHJCO
CgHsNOy ———
P\,md"nﬂ

Anlijne

NHCOCHg

HN03 + H504 UH or H*
ZBBI(
NOZ No2

Q 3. (i) Account for the followmg:
(a) N-ethylbenzenesulphonyl amide Is soluble in
alkali.
(b) Reduction of nitrobenzene using Fe and HCl is
preferred over Sn and HCL.
(ii) Arrange the following in:
(a) decreasing order of pK, values
C4HNH,, C,HNHCH,, C H.CH,NH,,
CH,NH,, NH,
(b) increasing order of solubility in water
C,H CL, C,H NH,, C;H,0H
(c) decreasing boiling point
CH,COOH, C,H,0H, CH,NH,, CH,0CH,
(CBSE SQP 2023-24)
Ans. (i) (a) The hydrogen attached to N-Ethylbenzene
sulphonamide Is acidic in nature. This is due to
the presence of strong electron withdrawing
sulphonyl group. Hence. It is soluble In alkall.
(b) Reduction with Iron scrap and hydrochlorlc
acld Is preferred because FeCl, formed gets
hydrolysed to release hydrochloeric acld during
the reaction. Thus, only a small amount of
hydrochloric acld is required to inltlate the
reactlon.
(i) (a) CgHgNH, > CgHgNHTH, > NHy > CH CH,NH,
> CHyNH,

(b) C,HCL < C,HgNH, < C,H-OH
(c) CH,COOH > C,H OH > CH,NH,, > CH,0CH,

L
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Q4. (i) Give reasons:

(@) Aniline on nitration gives good amaount of
m-nitroaniline, though —NH, group is
o/p directing in electrophilic substitution
reactions.

(b) (CH;), NH is more basic than (CH;);N in an
aqueous solution.

(c) Ammonolysis of alkyl halides is not a good
method to prepare pure primary amines.

(ii) Write the reaction involved in the following:
(a) Carbyl amine test

(b) Gabriel phthalimide synthesis  (C8SE2023)

NH;

Ans. (i) (a) Due to the formation of anllnium lon

electron density at o and p-positions yleld

n-product.
(b) (CH,),NH Is hydrated to a greater extent than

(CHy);N. As the number of methyl group
increases. the extent of hydration decreases
due to steric hindrance. Greater is the extent
of hydration, greater is the stability of lon and
greater Is the baslc strength of amine.

(c) Because it produce mixture of primary.
secondary. tertiary and quaternary amines
rather than pnmary amines.

(H) (a) Carbylamine test: When an organic compound
having —-NH, group Is heated with chloroform
and alcoholic KOH solutlon, it releases a bad
smelling gas called isocyanlde or carbylamine.
This reaction is called carbylamine reaction
and it Is used to confirm the presence of -NH,
group In the arganic compound.

CH4CH,NH,, + CHCL, + 3KOH (alc)
— > CHyCH,NC + 3KCL+ 3H,0
Ethyl isocyanide

(b) Gabrlel phtholimide gynthesls: When a
phthalimide Is treated with alcoholic KOH, it
forms potassium salt of phthalimide which on
heating with alkyl halide followed by alkaline
hydrolysls forms corresponding primary amines

as:
@[ NH -+ KOH (alc.) e @: NH
co” > co”

Phthalimide Potagsium phthalmide

Re-X

(-KX)

CO0™Na* N o
i m R N—R

COON3* Inmnm Hydralysis C[)/
N-aliyl phthalimide

Primary amines are produced through this
method without the traces of secaondary or
tertlary amines. So, this methaod Is preferred
far the synthesls of primary amines.

Q5. (i) Write the structures of the main products when
benzene diazonium chloride reacts with the
following reagents:

(a) CuCN, (b) CH,CH,OH, (c) Cu/HCL
(ii) Arrange the following in the increasing order of
their basic strength:

CH;NH,, (CH;),NH, C.H.NH,, C,H.CH,NH,
(iii) Write one chemical test to distinguish between
Anillne and Ethyl amine. (CBSE2017)

-0 Q) O

(ii) CgHgNH, < C;HCH,NH, < CH3NH, <
(i) When we add (NaNO, + HCl) to hoth aniline
and ethylamine at 273 K and then followed by
addition of phenol. only aniline gives orange dye.
So, In this way we can distinguish between aniline

and ethylamine.
Q6. (i) Write the structures of A, B and Cin the following

reactions:
(a)QN;cr CuCN A H,0/H" . B NH, c
NO
Fo/HC NaNO, o FHCL C,H,0H

(ii) Why aniline does not undergo Friedel-Crafts
reaction?
(iii) Arrange the following in increasing order of
their boiling point: (CDSE2023)
C,H;0H, C,H,NH,, (C,H,);N

Ans. (1) (a) @N;crﬂ% @CN

(4)
l H,0/H*
@ CONH, 22 @ COOH
(© (8)
Acotomido
ZCL
F(-" /HQ NdNOP + HU
(8)
OH
C)-I[,OH ]
(€

L
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(i) Due to presence of lone pair electrons on N-atom
of aniline, it co-ordinates with the catalyst (weak

lewls acld) and It does not work like for anhydrous

ACt,
Nl:i_z\‘

AlCL,

(iii) (CzHg)gN < CZHGNHz < CQHBOH
Q7. (i) Write the structures of the main products of the

following reactions:
NH;

(CHsC0),0
Pyridine

(CH;)};NH

(b) sO;, A ——
N, L™ CH3yCH,0H

(c) Tt

(ii) Glve a simple chemical test to distinguish
between Aniline and N, N-dimethylaniline.

(iii) Arrange the following in the increasing order of
their pK, values.
C¢HNH,, C,H,NH,, C_H.NHCH,
D

()

(COSE2018)

NHC—CH;

_ (400
Ans. P\,rrldine
(b) QSO g{CHalNH —N< i
l CHy
N2C e cmy0m
(c) —

+ CH3CHO + Ny + HCL

() Aniine and N. N-dimethyl aniline can be
distingulshed uslng reactlon with nltrous acld.

Anlline Is primary aromatic amine. It reacts
with nitrous acid at low temperature forming

arenedlazonlum salt.

NHs Ne=NC(
273-278K
+ HNO; + HOl — + 2H50
Benzene
diazonium
chloride

N. N-dimethylamine Is tertlary aromatic amine. it
reacts with nitrous acld to form green coloured
p-nitrosoamine.

H5C
>N© + HNO; —
H4E
HsC
>NON=U + H50
H3C

(iii) Increasing order of pK, value is
CeHoNH, > CcHNHCH, > C,HoNH,
with pK, values in the order 9.38 > 930 > 329
respectively.
Aliphatic amines are more baslc than aromatic
amines because in aromatic amine. the lone pair is
delocalised within benzene ring due to resonance
and hence, [t [s not avallable for donatlan.

Q8. An organic compound with molecular formula
C,H,;NO, exists in three isomeric forms, the isomer
‘A" has the highest melting point of the three.
‘A’ on reduction gives compound ‘B’ with molecular
formula C,HgN. ‘B’ on treatment with NaNO,/HCl
at 0-5°C to form compound ‘C. On treating C with
H,PO,, it gets converted to D with formula C,H,,
which on further reaction with CrO,Cl, followed
by hydrolysis forms ‘E* C,H,0. Write the structure
of compounds A to E. Write the chemical equations
involved. (CBSESQP 2023-24)

Ans. Compound A’ls p-methylnitrabenzene
Compound '8 Is p-methylbenzenamine
Compound C Is p-methylbenzenedlazonlumchloride

Compound D - Toluene

Compound E - Benzaldehyde

The chemical reactions Involved are:

CH,
5ﬂ/HEL .‘lNO /H(i
D C-5°C
N,CL
A (8) (0
i
P G0.0; | O
H, 0
(D) (€)

L
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& Chapter Test

Multiple Choice Questions A
N,CL
QL Identify X, Y and Z in the given sequence of .
reactions: (D) M} (iv) | Sandmeyer
: alialina reaction
Nl"l2 medium
|
a. (A) > (iv). (8) - (iii). (C) — (ii). (D) — (i)
0
@B"ﬂ“:‘nx.“f’;f;{?“ .‘;a;_‘-. b. (4) - (). (&) > (v). () > (). (0) - (i)
c. (A) = (ii). (8) — (iii). (C) — (iv). (D) —~ (i)
d. (A) — (1). (8) - (i).(C) — (ii). (O) - (Iv)
a. X= Q3. Mark the correct route of the conversion of
p-chloroaniline to p-chlorobenzylamine:
NH, CH,NH,
NH, s CLI”
B B B 0 o5 M g WD,
b. X= . Yo
a l
e () (i) (i)
a. Alkylation KCN H,/Pt
NH NH3 CC b. Diazotisation CuCN H,/Pt
’ ¢. Oxidation H,/Pt Hydrolysis
C X= e d. Diazotisation H,0/H" Sn/HCL
Q4. An organic compound (C;HgN) (A), when treated
5 with nitrous acid, gave an alcohol and N, gas
r was evolved. (A) on warming with CHCl; and
H, H, caustic potash gave (C) which on reduction gave
isopropylmethyl amine. Predict the structure of
d. X= D Ye Z= (A).
NO CHa
b " a. CHE/CH—NI-IQ b. CHyCH,—NH—CH,

C LH_:]—TJ—CH]

d. CH;CH,CH,—NH,

CH;

Assertion and Reason Type Questions
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Q2. Match the column | with column Il and mark the
appropriate cholce.
Column | Column Il
N L
(A) Cucl | () | Coupling
reaction
NICI“
Cu i) | Balz-Schiemann
(8) HCU u
reaction
+
N,C
©) %> (1) | Gattermann
reaction

Directions (Q. Nos. 5-6): Each of the following questions
consists of two statements, one s Assertion (A) and the other (s
Reason (R). Give answer:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion
(A).
b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).
¢. Assertlon (A) Is true but Reason (R) Is false.
d. Assertion (A) Is false but Reason (R) Is true.
Q5. Assertion (A): Hoffmann degradation of benzamide
gives aniline.
Reason (R): Hoffmann bromamide degradation
reactlon can be used for the preparation of primary
amines from amides.

L
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Q6

. Assertion (A): Cantrolled nitration of aniline at low

temperature mainly gives m-nitroaniline.

Reason (R): In acidic medium, —NH, group gets
converted into m-directing group.

Case Study Based Question

Q7

The chemical reactivity of amines is mainly due
o the presence of a lone pair of electrons on N
atom due to which amines act as nucleophiles or
bases. A nucleophile is a species that attacks an
electron deficient carbon and a base is a species
that attacks an electron deficient hydrogen, i.e.,
proton. In aromatic amines, the lone pair of
electrons on nitrogen atom activates the aromatic
ring towards electrophilic substitution. The
number of hydrogen atoms on the amine nitrogen
also affect the course of some reactions.

Read the given passage carefully and give the

answer of the following questions:

(i) Write the chemical reaction to
methylamine form acetamide.

(il) Write the chemical reaction of hydrolysis of
R—N=Z2C.

(iii) How is  m-nitroaniline
nitrobenzene?

obtaln

obtained from

OR
What happens when phenyl cyanide Is treated
with dilute mineral acid?

Very Short Answer Type Questions

Qe

Q9.

. Why electrophilic substitution takes place more

readily in aromatic amines than benzene?
Propanamine and N, N-dimethylmethanamine
contain the same number of carbon atams, even
though propanamine has higher boiling point than
N, N-dimethylmethanamine. Why?

Short Answer Type-I Questions

Q10

Qu

Ql2

. Explain the following reactions:

(i) Gabriel phthalimide reaction
(ii) Coupling reaction

. Identify A and B in each of the following

processes:
. NoCN Reduction
() CHyCH,CL M0, 4=t B

C,H,NH
(i) C HgNH, NuNO_,/H&} A__aa:sHTz_, B

. How will you convert:

(i) Aniline to benzonitrile
(ii) Ethanamine to ethanolc acld

Short Answer Type-Il Questions

Q13.

Ql4.

Q5.

An aromatic compound ‘A’ on heating with Br, and
KOH forms a compound ‘B’ of molecular formula
C,H,N which on reacting with CHCL, and alcoholic
KOH produces a foul smelling compound ‘C. Write
the structures and IUPAC names of compounds A, B
and C.

Write the products A and B in the following.
NO,

(i) SWHCL 4 CHCL +aq. NaOH o
COOH

(ii) L BT . N

(iil) CHN,Cl-—SuMeL o G/FG g
Write the structures of compounds A, B and C in
the following reactlons.

(i) CH,— COOH——/2 . 4

Br,/KOH (aq.)

B CHCL, + (alc.)KOH

(i) CgHyNBF; 05T, A

Fe/HCl CH,COCUpyridine

» B C

Long Answer Type Questions

Q16.

(i) Write the structures of main products when
benzene diazonium chloride reacts with the
following reagents:

(a) H;PO,+H,0, (b) CuCN/KCN, (c)H,0

(i) Arrange the following in the increasing order
of their basic character in an aqueous solution:

C,H NH,,(C,H,),NH, (C,H)N

(iii) Give a simple chemical test to distingulsh

between the following palr of compounds.

C,H;— NH, and C,H,— NH— CH,

Q17. An aromatic compound ‘A’ of molecular formula

C,H,0N undergoes a series of reactions as shown
below. Write the structures of A, B, C, D and E In the
following reactlons:
D

CHCL, + NaOH
C4HsNH,
NoNO, o HCl| 273K

(C?H?ON)A BE]1|{0H

CH,CH,OH

ll-:l
E
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