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13.1. Write IUPAC names of the following compounds and
classify them into primary, secondary, and tertiary amines.

(i) (CH,), CHNH, (ii) CH,(CH,).NH, (iii) CH,NHCH(CH,).
(iv) (CH,), CNH, (v) C¢qH.NHCH,(vi) (CH,CH,),NCH,
(vii)m-BrC;H,NH,

Ans: (i) Propan-2-amine(1°)

(ii) Propan-1-amine (1°),

(iii) N-Methylpropan-2-amine (2°).

(iv) 2-Methylpropan-2-amine(1°)

(v) N-MethylbenzenamineorN-methylaniline(2°)

(vi) N-Ethyl-N-methylethanamine (3°)

(vil) 3-Bromobenzenamine or 3-bromoaniline (1°)

13.2. Give one chemical test to distinguish between the following
pairs of compounds:

(i)Methylamine and dimethylamine
(ii) Secondary and tertiary amines
(iii) Ethylamine and aniline

(iv) Aniline and benzylamine

(v) Aniline and N-Methylaniline.
Ans:

o
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() Methylamine =~ ¥ ethylamine can be distinguished by carbylamine test.

CH,NH, +CHCI, +3KOH—%~ CH,NC +3KCl+3H,0

I* Amine Methylisocyanide
(offensive smell)

CHC '
(CH,),NH - '3IEGH{']°} > No reaction
2%Amine '
(in chondary and tertiary amine can be distinguished by Liebermann’s nitroamine test. Secondary
amines gives Liebermann nitroamine test while tertiary amines do not.

(CH,CH,),NH + HO— N = 0—=""22 5 (CH,CH, ),N—N = 0 + H,0
Tﬁl);l‘::ge . Yellow colour

(CH3CH; )3 N+ HNO, —[(CH;CH, ); NH] NO,~
Tricthylamine : Triethylammonium nitrite
(3°Amine) {Soluble)

(iii) Ethylamine and aniline can be distinguished by azo test:

C,H;NH, + HONO + HCl 222185, C,H;0H + CH; = CH, + CH4CH,Cl+ N,

Q NH, + HONO + HC]Z2228Ks NyCI™ + 2H,0

_ OH
HCL+ CO-N=N=C )
W

{orangle red dye}
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(v) Aniline and benzylamine can be distinguished by nitrous acid test:

CoHsCH N, Cl IE"’;LM)C H,CH;0H+N, T+ HCI

Benzylant
Hﬁm HO ¢

Aniline

(v) Aniline and N-methylaniline can be dlstmgulshed by ca:h}rlamine test: -

. CoHCHNH,— > e
[

C,H NH, +CHCL,+3KOH —2-C,H,NC +3KCI+3H,0
Aniline (Offensive

smell}

C,H, — NH — CH, f:ﬁm.j +3KOH

» Noreaction

13.3. 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 and p — directing in aromatic
electrophilic substitution reactions, aniline on nitration gives a
substantial amount of m-nitroaniline.

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

(vi) Diazonium salts of aromatic amines are more stable than
those of aliphatic amines.

(vii) Gabriel phthalimide synthesis is preferred for synthesising
primary amines.

Ans: (i) In aniline, the lone pair of electrons on the N-atom is
delocalised over the benzene ring.
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As a result, electron density on the nitrogen . atom decreases.
Whereas in CH,;NH,,+ I-effect of -CH, group increases the
electron density on the N-atom. Therefore, aniline is a weaker
base than methylamine and hence its pKb value is higher than
that of methylamine.

(ii) Ethylamine dissolves in water due to intermolecular
H-bonding. However, in case of aniline, due to the large
hydrophobic part, i.e., hydrocarbon part, the extent of
H-bonding is very less therefore aniline is insoluble in water.

o EEEE A
C,H, H C,H,

(iii) Methylamine being more basic than water, accepts a proton
from water liberating OH™ ions,

N +
CH;NH, + H— OH—> CH;—NH, + OH"
These OH™ ions combine with Fe?* ions
present in H,0 to form brown precipitate of
hydrated ferric oxide.
FeCl, —> Fe* +3CI"

2Fe +60H ——

2Fe(OH), or Fe,0,.3H,0 .
(Brown ppi.)

(iv) Nitration is usually carried out with a mixture of cone HNO,
+ cone H,SO,. In presence of these acids, most of aniline gets
protonated to form ahilinium ion. Therefore, in presence of
acids, the reaction mixture consist of aniline and anilinium ion.
Now, -NH2 group in aniline is activating and o, p-directing while
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the -+NH, group in anilinium ion is deactivating and
rw-directing: Nitration of aniline (due to steric hindrance at
o-position) mainly gives p-nitroaniline, the nitration of
anilinium ion gives m-nitroaniline. In actual practice, approx a
1:1 mixture of p-nitroaniline and m-nitroaniline is obtained.
Thus, nitration of aniline gives a substantial amount of
m-nitroaniline due to protonation of the amino group.

NH, NH, NH;
- ) NO,.
. *—M{z—) +
-H
] - N'rl:manil;nc o

p- Nitroaniline (2%}

{51%)
. NH, NH; _ NH,
+NOG NH,0H .
O+
L ' NO, NO,
Anilinnum ion meta-product

(A7)
(v). Aniline being a Lewis base reacts with Lewis acid AICI , to form a salt.
CgH;NH, + jﬂL_IC]Er > CHyNH,"AIC,
Asa resulrt,. Nof aqlln_le acquires positive charge and hence it act as a strong deactivating group for
electrophilic substitution reactions. Consequently, aniline does not undergo Fridel Crafts reaction.

(vi} The diamr‘:iﬁum salts of aromatic amines are more stable than those of aliphatic amines due to dispersal
_of the positive charge on benzene ring as a result of resonance. '

= oo +
: - nER N=N:

A\ N=R N=F 2
N W s |

(vii) Gat':-riel phr.halimide reaction gives pure primary amines without any contamination of secondary and
tema{y amines. Therefore, it is preferred for synthesising primary amines,

13.4. Arrange the following:

(i) In decreasing order of pKb values:
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C.H,NH,,C;H.NHCH,,(C.,H,),NH and C;H,NH,
(ii) In increasing order of basic strength:
CH.NH,, C;H,N(CH,)., (C,H,), NH and CH,NH,,.
(iii) In increasing order of basic strength:
(a)Aniline,p-nitroaniline andp-toluidine
(b)CsH,NH,, C;H.NHCH,, C;H,CH,NH,

(iv) In decreasing order of basic strength in gas phase:
C,H_NH,, (C,H,),NH, (C,H,),N and NH,

(v) In increasing order of boiling point:

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

(vi) In increasing order of solubility in water:

CsH.NH,,(C.H,).NH,C,H.NH,

Ans: (i) Due to delocalisation of lone pair of electrons of the
N-atom over the benzene ring, CcH.NH, and CCH.NHCH, are far
less basic than C,H,NH, and (C.H,).NH. Due to +I-effect of the
-CH, group, CcH.NHCH, is little more basic that CcH.NH,. Among
C.H.NH, and (C,H,).NH, (C.H;).NH is more basic than C,H.NH,
due to greater+I-effect of two -C,H; groups. Therefore correct

order of decreasing pKb values is:

(G,H;),NH>C, HyNH, >C;H;NHCH, >C;H;NH,

» Decreasing basic strength

(C,H;),NH>C, H;NH, <C;H;NHCH, >C,H;NH, ‘

¥ Increasing pky, value
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(ii) Among CH,NH, and (C.H,).NH, primarily due to the greater
+I-effect of the two -C,H; groups over one -CH, group, (C.H;).NH
is more basic than CH,NH..In both CCH.NH2 and C.H.N(CH,).,
lone pair of electrons present on N-atom is delocalized over the
benzene ring but C(H,N(CH,)., is more basic due to +1 effect of
two-CH, groups.

(C,H;),NH> CH_JNHZ:;Eﬁ“sN(CHa > CaHsqu:

—+ Decreasing basic strength

(iii) (a) The presence of electron donating -CH, group increases
while the presence of electron withdrawing -NO, group
decreases the basic strength of amines.

p-nitroaniline < aniline < p-toluidine
+ Increasing basic strength

(b) In C¢cH.NH,, and CcH.NHCH,, N is directly attached to the
benzene ring. As a result, the lone pair of electrons on the
N-atom is delocalised over the benzene ring. Therefore, both
CsH,NH, and CCH.NHCH, are weaker base in comparison to
CsH,CH,.NH,. Among CcH.NH, and CCH.NHCH,, due to +1 effect
of-CH, group CcH.NHCH, is more basic.

CH NH?c:C Hy;NHCH, < C;H,CH,NH,
+ Increasing basic strength

(iv) In gas phase or in non-aqueous solvents such as
chlorobenzene etc, the solvation effects i. e., the stabilization of
the conjugate acid due to H-bonding are absent. Therefore, basic
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strength depends only upon the +I-effect of the alkyl groups. The
+I-effect increases with increase in number of alkyl groups.Thus
correct order of decreasing basic strength in gas phase is,

[C2H5]3N > {CIHS}ENH > C‘IHSNHZ > NH,4
2 Decreasing basic strength

(v) Since the electronegativity of O is higher than thalof N,
therefore, alcohols form stronger H-bonds than amines. Also,
the extent of H-bonding depends upon flie number of H-atoms
on the N-atom, thus the extent of H-bonding is greater in
primary amine than secondary amine.

(CH3),NH < C,HsNH, < C,H;OH
P Increasing boiling point

(vi) Solubility decreases with increase in molecular mass of
amines due to increase in the size of the hydrophobic
hydrocarbon part and with decrease is the number of H-atoms
on the N-atom which undergo H-bonding.

o > Increasing solubility

NCERT 12th Chemistry Chapter 13

13.5. How will you convert:

(1) Ethanoic acid into methanamine
(ii) Hexanenitrile into 1-aminopentane

(iii) Methanol to ethanoic acid.
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(iv) Ethanamine into methanamine

(v) Ethanoic acid into propanoic acid
(vi) Methanamine into ethanamine

(vii) Nitromethane into dimethylamine
(viii) Propanoic acid into ethanoic acid?

Ans:
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: g MH
() CHCO0H —g5 = CHLCOCH —;% CH,CONH, 2201 . oy NH,

. e HOT SOC . NHs(excess :
(i) CH4(CH,),CN——2—> CH;(CH,),COOH T}:ﬁ} CH,(CH,),COCI j{lH%;L;—])CI-IstCH?},,,CONHg

) ) Brzr'Na()H .
- CH;(CH,),NH,

i - PCle + .
 (iif) CH{OH —d— CH,Cl XN, oy oN—2 5 o1 COOH

. - K
() CHCH,NH;— %2> CH,CH,0H “22772%0%, oy oo

KyCj05H,S0,
CHyCONH, <5 CH,COONH ¢ cu,cnom—l

CH,NH,

LialH P \

(¥) CH,COOH —h‘—:-CH,CH,nH—ﬁ;)CHﬁH,I%mHﬁHECN
. 'm0
CH,CH,COOH |
" Ho! '
(V1) CHgNH,— 05> CH,OH— 5> CHyI—XSN5 e on
) Na/C,H,OH
CH,CH,NH,

; SW/HC CHCI,, KOH, A . i '
(vif) CH;NO,;—5> CH NH, S KO Ay, oy o LiAM, o oy NHCH,
(vii) CH,CH,COOH 24> CH,CH,CONH,—#™%%, cy cH N,

. Alk., KMnO,

' CH,COOH«——"_ CH,CH,0H

NCERT 12th Chemistry Chapter 13, class 12 Chemistry chapter 13
solutions

13.6. Describe the method for the identification of primary,
secondary and tertiary amines. Also write chemical equations of
the reactions involved.
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Answer:

The distinction in the three types of amines can be done by the
following methods :

(i) Hinsberg’s Test:

This is a very useful test for the distinction of primary, secondary
and tertiary amines. An amine is shaken with

Hinsberg’s reagent (benzene suiphonyl chloride) in the presence
of excess of aqueous KOH solution. The reactions taking

place are given on the next page.

1. A primary amine forms N — alkyl benzene suiphonamide
which dissolves in aqueous KOH solution to form
potassium salt and upon acidification with dilute HCI
regenerates the insoluble suiphonamide.

2. A secondary amine forms N, N — dialkylbenzene
suiphonamide which remains insoluble in aqueous KOH
and even after acidification with dilute HCI

3. A tertiary amine does not react with benzene suiphonyl
chloride and remains insoluble in aqueous KOH.
However, on acidification with dilute HCI it gives a clear
solution due to the formation of the ammonium salt.

(i1) Reaction with nitrous acid:

All the three types of amines, aliphatic as well as aromatic, react
with nitrous acid under different conditions to form variety of
products. Since nitrous acid is highly unstable, it is prepared in
situ by the action of dilute hydrochloric acid on sodium nitrite.

(a) Primary aliphatic amines react with nitrous acid at low
temperature (cold conditions) to form primary alcohol and
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nitrogen gas accompanied by brisk effervescence. Nitrous acid is
unstable in nature and is prepared in situ by reacting sodium

nitrite with dilute hydrochloric acid. For example,

273-178K
C,HsNH, + HONO —* C;Hs0H + N; + H;0
Ethylamine Ethyl alcohol

The reaction is used as a tesijor primary aliphadc amines as no
other amine evolves nitrogen with nurous acid.

(b) Primary aromatic amines such as aniline react with nitrous
acid under ice cold conditions (273 — 278 K) to form benzen
diazonium salt. The reaction is known as diazotisation reaction.

+ _
NH; NH 4Cl N=NC]
c2?3 278K) HDNU
+ HC = + 2H,0
{ice wld} (ice cnld} [ |
R
Aniline Aniline hydrm.hlunde Benzene diazonium chloride

in case, the temperature is allowed to rise above 278 K, benzene
diazortium chloride is decomposed by water to form phenol.

+ -
N=NCl OH
ut
+H0 —— [7 | + N, + HCI
{above 278K
.
Benzene diazonium chloride Phenol
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Aliphatic primary amines also react with nitrous acid to form
alkyl diazonium salts in a similar manner. But these are

quite unstable and decompose to form a mixture of alcohols,
alkenes and alkyl halides along with the evolution of N, gas.

(c) Secondary amines (both aliphatic and aromatic) react with
nitrous acid to form nitrosoamines which separate as

Yellow oily liquids.

(d) Tertiary aliphatic amines dissolve in a cold solution of
nitrous acid to form salts which decompose on warming to

give nitrosoamine and alcohol. For example,
icold) + Warm

(C;Hs)3N + HONO — [(C,H5):NHINO; — (C3H;5),N—N=0 + C,HsOH
Triethylamine {Salt) Diethylnitrosoamine

(e) Tertiary aromatic amines react with nitrous acid to give a
coloured nitrosoderivative. This reaction is called

nitrosation and as a result, a hydrogen atom in the para position
gets replaced by a nitroso (-NO) group. For example,

N{EH:{}Q N(CHg}I

+ HONO — @ + H,0
N=0

N, N-Dimethylaniline p-Nitroso-N, N-Dimethylaniline

13.7. Write short notes on the following:
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(i) Carbylamine reaction
(i1) Diazotisation
(iiil) ‘Hofmann’s bromamide reaction
(iv) Coupling reaction
(v) Ammonolysis
(vi) Acetylation
(vii) Gabriel phthalimide synthesis

Ans: (i) Carbylamine reaction: Both aliphatic and aromatic
primary amines when warmed with chloroform and an alcoholic
solution of KOH, produces isocyanides or carbylamines which
have very unpleasant odours. This reaction is called carbylamine
reaction.

R — NH, + CHCl, + 3KOH (alc) —> R—N=C+3KCl + 3H,0

(ii) Diazotisation: The process of conversion of a primary
aromatic amino compound into a diazonium salt, is known as
diazotisation. This process is carried out by adding an aqueous
solution of sodium nitrite to a solution of primary aromatic
amine (e.g., aniline) in excess of HCI at a temperature below 5°C.

. |
ArNH,+ NaNO, +2HX —22-278 ,  ArN) X~ + NaX+2H,0
1°amine Arene Hi?tnmimn

a
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(iii) Hoffmann’s bromamide reaction: When an amide is treated
with bromine in alkali solution, it is converted to a primary
amine that has one carbon atom less than the starting amide.
This reaction is known as Hoffinann’s bromamide degradation
reaction.

C4H,CONH, —2%%_; C H.NH,

(iv) Coupling reaction: In this reaction, arene diazonium salt
reacts with aromatic amino compound (in acidic medium) or a
phenol (in alkaline medium) to form brightly coloured azo
compounds. The reaction generally takes place at para position
to the hydroxy or amino group. If para position is blocked, it
occurs at ortho position and if both ortho and para positions are
occupied, than no coupling takes place.

@—N @—DH ST @-—N N—@—GH+HC]

(orange dye)

AP H{pm-ﬁ}

(v) Ammonolysis: It is a process of replacement of either halogen
atom in alkyl halides (or aryl halides) or hydroxyl group in
alcohols (or phenols) by amino group. The reagent used for
ammonolysis is alcoholic ammonia. Generally, a mixture of
primary, secondary and tertiary amine is formed.
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Al504,4
ROH + NH, —j= it ——— RNH, + H,0
R—-NH, —R=OH ,p NH-2R-OH ,p N2R-OH g N'OH"
(1) “HO0 @y -H0 0 g

(vi) Acetylation: The process of introducing an acetyl (CH,CO-)
group into molecule using acetyl chloride or acetic anhydride is
called acetylation.

.

CH,CH,NH, +CH,COCI —)CHCHTIHE Cl——5—CH,CH, —N—C—CH,

I |
H o H O

(vii) Gabriel phthalimide synthesis: It is a method of preparation
of pure aliphatic and aralkyl primary amines. Phthalimide on
treatment with ethanolic KOH gives potassium phathalimide
which on heating with a suitable alkyl Or aralkyl halides gives
N-substituted phthalimides, which on hydrolysis with dil HCI or
with alkali give primary amines.

. co
ICE NH + KOH (alc}—}@ NK _"1"51 A . \ﬁ _en,
“Nco” ~c0”

H'H,0, A

COOH or OH /H,0, A

C,H4NH, +
COOH

NCERT 12th Chemistry Chapter 13, class 12 Chemistry chapter 13 solutions
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13.8. Accomplish the following conversions:
(i) Nitrobenzene to benzoic acid

(ii) Benzene to m-bromophenol

(iii1) Benzoic acid to aniline

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

(vii) Aniline to p-bromoaniline
(viii)Benzamide to toluene

(ix) Aniline to benzyl alcohol.

Ans:
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'NO, NH,

Fe/HOI NaNO, + HCI
27321 K

@ =

Nitrobenzene

NO, NO,

Torlo g EgiteNgl
Br _ Br 273-278K Br

COOH

Benzoic acid

NH,

NHQ '
Br Br
BryH,0 NaND, + HCI
(v) PR T

Aniline
Br.
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NyCI COOH

=00

Benzoic acid

Br dil H;S0,
m- Bromophenol

CONH,

EabaGnd

Aniline

&<y

iiﬁ—hibrmﬂmmbmm
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'NO, NH,

Fe/HOI NaNO, + HCI
27321 K

@ =

Nitrobenzene

NO, NO,

Torlo g EgiteNgl
Br _ Br 273-278K Br

COOH

Benzoic acid

NH,

NHQ '
Br Br
BryH,0 NaND, + HCI
(v) PR T

Aniline
Br.
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NyCI COOH

=00

Benzoic acid

Br dil H;S0,
m- Bromophenol

CONH,

EabaGnd

Aniline

&<y
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CH,CI mzcnzwnz .
Benzyl chioride 2- Phunyb:&anmum

oo
i) © ”f_lzsn!!a sﬂ,r[-[c:!
Chlorobenzene

p-Chlormmlms

NH, NHCDCH,

_ (CHy00K0 Br,fc:H:,coou-!
(vid) —CH,COOH —CH,C-DDH
Aniline -

p-Brumoam]lm:

13.9. Give the structures of A,B and C in the following reaction:
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NN ., OH- . MNiOH+Bn
_[f.l CH,CH,I > A alhydroiysis * B >C
(@) CHN,CI- CUCN_, A Hng’H* > B— ;C-- .'
A

(lil) CH,CH,Br —KCN_, 5, LAy , g HNO; .

) Cﬁl'!sNﬂ: Fe/HCI > A —eNOy +HC B H,0/H* »C

(v CH,COOH .' N:3 »A 1208 g NNOHCLLC

Fi FHCI
(i) CHNO, —"S > A—722 5 B S, ¢

Ans:

() A=CH,CH,CN, B=CH,CH,—C — NH, andC~ CH,CH,—NH,.

(i) A=CH,CN,B= CsH,COOHand C= CsH,CONH,,.

(i) A= CH,CH,CN, B = CH,CH,CH,NH, and C = CH,CH,CH,0H.
(%) A=CJHNH,, B =C(H,N"= NCI-and C = C(H,OH.

v A= CHJODN]-IZ, B=CH,NH, and C CH,OH.

(vi ) A=CgH,NH,, B =C;H,N*=NCI and C =©— N=N -@— OH.
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13.10. An aromatic compound ‘A’ on treatment with aqueous
ammonia and heating forms compound ‘B’ which on heating
with Br, and KOH forms a compound ‘C’ of molecular formula
CsH._N. Write the structures and IUPAC names of compounds A,
B and C.

Ans:

From the available information, we find that ‘B’ upon heating
with Br, and KOH forms a compound ‘C’. The compound ‘B’ is

expected to be an acid amide. Since ‘B’ has been formed upon
heating compound ‘A’ with aqueous ammonia, the compound ‘A’
is an aromatic acid.

It is benzoic acid. The reactions involved are given as follows:

COOH CONH, NH;
NI‘Ij (aq) Brg /KOH
!:u:at
Benzoic acid (A) Benzamide (B) Aniline (C)
(CeHiN)

13.11. Complete the following reactions:

)] CGHSNHI + CHCI:' +ale. KOH (/)] C‘HEN:CI + H]Pﬂz * “10 —_—
(i) CEHSNHJ + H.zSﬂ A (conc) —— (iv) C‘HSNICI + CIHSBH —_—

v) C‘HSNHI + Br: (aq) — (vi) C‘I‘[sNH: +(‘CH3 Cﬂ)z() —_—
(vii) Cg.HEHJC] (i) ?Eil:)i?(‘:ua -

Ans:
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()) CgHsNH, +CHCI, + 3KOH(alc) —* CgHN=C +3KCl+ 3H,0

(i) CHN,Cl+H,PO, +H,0—=—> CgH+ N, + H,PO, +HCI

NH}HSD4

H,S0, 455-475K KOH (aq) ;
(ii) —_— 4120

Reduction _, ¢ H +CH,CHO+N, +HCl

(iv) CHN,Cl+C,H,OH

. NH,
) +Br, (ﬂq}ﬂ——rf;j + 3HBr

+CH,CO— 0—COCH, -—-—1-—-—>C6H NHCOCH;+CH COOH
/Cu
1B — 2> CHNO, + N, + NaBF, .

(vi) CH,NH,
(i) CgHN,Cl— k> CgHsN

13.12. Why cannot aromatic primary amines be prepared by
Gabriel phthalimide synthesis?

Ans: The success of Gabriel phthalimide reaction depends upon
the nucleophilic attack by the phthalimide anion on the organic
halogen compound.

Since aryl halides do not undergo nucleophilic substitution
reactions easily, therefore, arylamines, i.e., aromatic, primary
amines cannot be prepared by Gabriel phthalimide reaction.
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. o
0 . .
[ | I
C ~
O
~ -~
¢ i
I 5
0
0
E!*, .
S
N + ﬁ(a——ch- reaction
c”
I '
0

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

Ans: Both aromatic and aliphatic primary amines react with
HNO., at 273-278 K to form aromatic and aliphatic diazonium
salts respectively. But aliphatic diazonium salts are unstable
even at this low temperature and thus decompose readily to form

a mixture of compounds. Aromatic and aliphatic primary amines
react with

HNO, as follows

NH, N = NCI

+ HONO + HCI2222K @ .  +2H0 *

2TA-2TRK + . I po 3y
. = Decomposes,
CH,CH,NH, + HONO + HC'Tzo"[cHi*Cﬂzmwc'f NCT ] -39 &

CH;CH,0H + CH,= CH, + CH;CH,Cl+ N,
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13.14. Give plausible explanation for each of the following:

(i) Why are amines less acidic than alcohols of comparable
molecular masses?

(ii) Why do primary amines have higher boiling point than
tertiary amines?

(iii) Why are aliphatic amines stronger bases than aromatic
amines?

Ans: (i) Loss of proton from an amine gives an amide ion while
loss of a proton from alcohol give an alkoxide ion.

R—NH,—>R—NH™ +H*
R—O —H—>R— 0 +H*.

Since O is more electronegative than N, so it wijl attract positive
species more strongly in comparison to N. Thus, RO~ is more
stable than RNH®. Thus, alcohols are more acidic than amines.
Conversely, amines are less acidic than alcohols.

(ii) Due to the presence of two H-atoms on N-atom of primary
amines, they undergo extensive intermolecular H-bonding while
tertiary amines due to the absence of H-atom on the N-atom do
not undergo H-bonding. As a result, primary amines have higher
boiling points than tertiary amines of comparable molecular
mass.

(iii) Aromatic amines are far less basic than ammonia and
aliphatic amines because of following reasons:
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(a) Due to resonance in aniline and other aromatic amines, the
lone pair of electrons on the nitrogen atom gets delocalised over
the benzene ring and thus it is less easily available for
protonation. Therefore, aromatic amines are weaker bases than
ammonia and aliphatic amines.

(b) Aromatic amines arS more stable than corresponding
protonated ion; Hence, they hag very less tendency to combine
with a proton to form corresponding protonated ion, and thus
they are less basic.
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