CLASS 12 CHEMISTRY NCERT SOLUTIONS
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Chapter

Amines

INTEX QUESTIONS

Classify the following amines as primary, secondary and tertiary:

N(CH,),

NH,
) @G (i) ge

(iii) (C,H.), CHNH,
(iv)(C,H;), NH

Solution:
(1) 1° (i1) 3° (ii1) 1°(iv) 2°

2:
(1) Write the structures of different isomeric amines corresponding to the molecular formula, .
CsH1IN
(i1) Write TUPAC names of all the isomers.
(i11)) What type of isomerism is exhibited by different pairs of amines?
Solution:

(1), (i1) The structures and their [IUPAC names of different isomeric amines corresponding to the
molecular formula, C4H11N are given below:
(a) CH;-CH»-CH,-CH,-NH, Butanamine (1°)



NH-
|

(b) CHi— CHy— CH— 1y

Butan-2-amine (19)

CH
I
CHy — CH— CHs— NHa-
(c) 1— CH 3 2

2-Methylpropanamine (17)

(d)
CH;
I
CHy =— C=— NH;
|
CH;

2-Methylpropan-2-amine (1%)
(e) CH3-CHz-CHz-NH-CHs
N-Methylpropanamine (2%)
(f) CHs-CHz-NH-CHz-CHz
N-Ethylethanamine (2%)

(9)

CHy

I
CH; — CH — NH — CH;
MN-Methylpropan-2-amine (29)
(h)

CH;

|
CH; — CH, — N— CH;

N,N-Dimethylethanamine (3°)

(ii1) Position isomers : (a) and (b); (e) and (g)

Chain isomers: (a) and (¢); (a) and (d); (b)and(c); (b)and(d)

Metamers: (e) and (f). (f) and (g)

Functional isomers: All 1° amines are functional isomers of 2° and 3° amines and vice-versa

How will you convert:

(1)Benzene into aniline

(i1)Benzene into N,N-dimethylaniline

(ii1) CI - (CH,), — Cl into Hexane -1, 6- diamine



Solution:

(i)
N, NI,
HMOy HaS0y Ha/Pd
—_—r i —_— =
{Mitration) Ethanol
Benzens Aniline (i)
H {H+
NO: NH; N N
™~ CHy N CH;
H&O5 Has0y HA/17d CHyCl CHyC
{Mitration) Ethanol
Benzene Aniline M, B, — Dimethy laniling
(iii)

Cl1-{CH5), - C1 Mﬂ- N=C-(CH;y-C=N

1, 4~ Dichlorobutane
Ha/MNi

HN - CH; — (CHa)y - CH; — NH,

Hexane =1,6- diannne

4:
Arrange the following in increasing order of their basic strength:
(1) C2HsNH2, C¢HsNH2, NH3, CsHsCH2NH2 and (C2Hs)>NH
(i1) C2H5NHz, (C2Hs)2 NH, (C2Hs)3N, CeHsNH2
(ii1) CH3NHz, (CHs)2 NH, (CH3)3N, CsHsNH2, CeHsCH2NH2
Solution:

(1) Considering the inductive effect of alkyl groups, NH3, C2HsNH2, and (C2Hs)2NH can be
arranged in the increasing order of their basic strengths as:

NH, <« C,H.NH, <(C_,H.),NH
Again, CcHsNH: has proton acceptability less than NHs. Thus, we have:

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

Due to the —I effect of CsHs group, the electron density on the N-atom in CéHsCH2NH:2 is lower
than that on the N-atom in C2HsNH2, but more than that in NHs. Therefore, the given compounds
can be arranged in the order of their basic strengths as:

C,H.NH, < NH, <C,H,CH,NH, <C,H,NH, <(C,H,),NH
(i1) Considering the inductive effect and the steric hindrance of the alkyl groups, C2HsNH>,

(Cz2 Hs)2NHa2, and their basic strengths as follows:



C,H.NH, < (C.H,),N <{C,H,),NH
Again, due to the —R effect of CsHs group, the electron density on the N atom in C¢Hs NHa is
lower than that on the N atom in C2HsNH2. Therefore, the basicity of CéHsNHz is lower than that
of C2HsNHa. Hence, the given compounds can be arranged in the increasing order of their basic
strengths as follows:

C.H.NH, <C,H.NH, <(C,H;);N <(C,H,),NH
(ii1) Considering the inductive effect and the steric hindrance of alkyl groups, CH3NHz,

(CH3)2NH, and (CH3)3N can be arranged in the increasing order of their basic strengths as:
(CH,),N <CH,NH, <(CH,),NH

In CeHsNH2, N is directly attached to the benzene ring. Thus, the lone pair of electrons on the
N-—atom is delocalized over the benzene ring. In CcHsCH2NH2, N is not directly attached to the
benzene ring. Thus, its lone pair is not delocalized over the benzene ring. Therefore, the
electrons on the N atom are more easily available for protonation in CéHsCH2NH> than in
CesHsNH: i.e., CéHsCH2NH:2 is more basic than CéHsNH2. Again, due to the —I effect of C¢Hs
group, the electron density on the N—atom in CéHsCH2NH: is lower than that on the N—atom in
(CH3)3N. Therefore, (CH3)3N is more basic than C¢HsCH2NHz. Thus, the given compounds can
be arranged in the increasing order of their basic strengths as follows.

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

S:
Complete the following acid-base reactions and name the products:
(1) CH3CH2CH2NH2 + HCI
(i1) (C2Hs)sN+HCI

Solution:

(i) CH,CH,CH,NH, + H--C] ——>
si-Propy lamine
+
CH,CH,CH,NH,CI"
a-Propy lammonium chloride
. h p‘ + -
(i) (C,H ;N + H—Cl—» {CIHS]jNHCt

Triethyl-amme Triethylammonium
. chioride



Write reactions of the final alkylation product of aniline with excess of methyl iodide in the
presence of sodium carbonate solution.

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

H CH:
NH, N N
™ CH; S CHy
CH4l CHil
Anilina M, N — Dimethylaniling

With excess methyl iodide, in the presence of Na2COs solution, N, N-dimethylaniline produces
N, N, N—trimethylanilinium carbonate.

CH;

T, & + -+
N N{CH 17 NACH 1
S~ CHy
Ma-C0y Y2 '’
b CHyl —— R CO3™ + 2Nal
5
N, N - Dimethylanifing. N, N, N - Tromethylanelimum odide M, M, N - Trmethylamlimium Carbosate

7.
Write chemical reaction of aniline with benzoyl chloride and write the name of the product
obtained.
Solution:
H
|  NaOH
@—N: + CGHS_CI —o s
|
- H Cl v
Aniline Benzoyl chloride
H O | -
| b e
+ —Nakl
O-itcnd
H Cl
v H O

"'r!J——L;:;H,

N-Phenylbenzamide (Benzanilide)



Write structures of different isomers corresponding to the molecular formula, C3sHoN. Write
IUPAC names of the isomers which will liberate N2 gas on treatment with nitrous acid.

Solution:

In all, four structural isomers are possible. These are:
1° amines :

CH;CH,CH,NH,  CH3;—CH—CH;

Propan-1-amine
NH,
Propan-2-amine
2°amine: CH, — NH — C,H,
' N-Methyl ethanamine
3° amine : '~ CH3—N—CH;
|
CHy

N, N-Dimethyl methanamine
only 1° amines react with HNO: to liberate N2 gas
CH,CH, CH NH,+ HNO,——CH,CH,CH,OH+ N, + H,0

H_,C\ H, .
JCH—NH, + HNO;=>  SCH—OH + N, + H,0
HyC H,C

Dw\nun 1_nl
Propan-2-ol

Convert:
(1)3-Methylaniline into 3-nitrotoluene
(i1)Aniline into 1,3,5- Tribromo benzene

MNaNOyHBF, MaMND/Cu
QAR @—f—»@

E-Mtthyi-amlme

Br r
cH,CH OH/A
(i) or H,FG._JCu
Aniline

. Br
1,3, 5-Tribomobenzens

Solution:

3- Nltmwium



NCERT EXERCISES

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

(1) (CH3)2 CHNH2

(i1) CHs (CH2)2 NH2

(ii1)) CH3 NHCH (CHs):

(iv) (CHs); CNH

(v) Ce Hs NHCH

(vi) (CH3 CH2)2 NCH3

(vil) m-BrCs H4 NH2

Solution:

(i) 1-Methylethanamine (1° amine)

(ii) Propan-1-amine (1° amine)

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

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

(v) N-Methylbenzamine or N-methylaniline (2° amine)
(vi) N-Ethyl-N-methylethanamine (3° amine)

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

Give one chemical test to distinguish between the following pairs of compounds:
(1) Methylamine and dimethylamine

(i1) Secondary and tertiary amines

(ii1) Ethylamine and aniline

(iv) Aniline and benzylamine

(v) Aniline and N-Methylaniline.

Solution:

(1) Methylamine and methylamine can be distinguished by carbylamine test.
CH,NH,+ CHCI, +3KOH —*— CH,NC +2KCI +3H,0

1° Amine Methylisocyanide
(offencive smell)

(CH,), NH —LEONEA) N peaction

(11) Secondary 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—*% _(CH,CH,),N-N =0+ H,0

Diethylamine Yellow colour
(2° Amine)

(CH,CH,),N+ HNO,—>[(CH,CH,),NH]" NO;
Triethylamine Triethylammonium nitrite
(3° Amine) (Soluble)

(ii1) Ethylamine and aniline can be distinguished by azo test:
C,H,NH, + HONO + HCI—22"% C,H.OH + CH, = CH, + CH,CH,CI + N,



: 73 P
@- NH, + HONO + HCJ-222 Ky Q NoCl™ + 2H,0
| OH
_ OH
HOL+ C - N=N— ) @

{orangle red dye)

(iv) Aniline and benzylamine can be distinguished by nitrous acid test:

CyH,CH,NH, %0 [CéHs CH,N;ClI —}—Wj;jjm C.H,CH,0H + N, T +HCI
Benzylamine Unstable

HONO, HCl e
Sable

Aniline
(v) Aniline and N-methylaniline can be distinguished by carbylamines test:
C,H,NH,+ CHCL, +3KOH —*— C,H,NC +3KCI + 3H,0

Aniline Offensive smaell

C,H, — NH — CH,—%28%_ No reaction

Account for the following

(1) pKb of aniline is more than that of methylamine

(i1) Ethylamine is soluble in water whereas aniline is not.

(ii1)) 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.

(vil) Gabriel phthalimide synthesis is preferred for synthesizing primary amines.

Solution:
(1) In aniline, the lone pair of electrons on the N-atom is delocalised over the benzene ring. As a
result, electron density on the nitrogen atom decreases. Whereas in CH3NH2,+ I-effect of -CH3
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.
(i1) 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.



(ii1) Methylamine being more basic than water, accepts a proton from water liberating OH™ ions.
I e - _

These OH'ions combine with Fe*" ions
present in H20 to form brown precipitate of hydrated ferric oxide.

FeCl. » Fe'" + 3CI

2Fe " +60H ——2Fe(OH), or Fe,0,.3H,0

(Brown ppt.)
(iv) Nitration is usually carried out with a mixture of conc HNOs3+ conc H2SO4. In presence of
these acids, most of aniline gets protonated to form anilinium 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 the +NH3 group in anilinium ion is deactivating and m-
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.

m@&% |

o~ Mitroaniline

i NIIID.BHIIJI'IE (2%)

{5 I%]
N] N
Anilimurm jon

Hw.]



(v) Aniline being a Lewis base reacts with Lewis acid AlCIs to form a salt.

\C_.,,HEI"-IH2 +AICl, —— C¢HNH,*AICI,"

As aresult, N of aniline acquires positive charge and hence it acts as a strong deactivating group
for electrophilic substitution reactions. Consequently, aniline does not undergo Fridel Crafts
reaction.

(vi) The diazonium 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.

&byt

(vii) Gabriel phthalimide reaction gives pure primary amines without any contamination of
secondary and tertiary amines. Therefore, it is preferred for synthesising primary amines.

Arrange the following:

(1) In decreasing order of pKb values:.

CesHsNH2, CeHsNHCH3, (C2Hs)2NH and CsHsNH2
(11) In increasing order of basic strength:
CesHsNH2, CeHsN(CH3)2, (C2Hs)2NH and CH3NH2
(1i1) In increasing order of basic strength:
(a)Aniline, p-nitroaniline and p-toluidine

(b) C¢HsNH2, CsHsNHCH3, CeHsCH2NH2

(iv) In decreasing order of basic strength in gas phase:
CsHsNHz, (C2Hs)2NH, (C2Hs)3N and NH3

(v) In increasing order of boiling point:

CsHsOH, (CHs)2 NH, C2HsNH>

(vi) In increasing order of solubility in water:
CesHsNH2, (CsHs)2NH, C2HsNH>

Solution:
(1) In C2HsNH2, only one —C2Hs group is present while in (C2Hs)2NH, two —C2Hs groups are
present. Thus, the +I effect is more in (C2Hs)2NH than in C2HsNHz. Therefore, the electron
density over the N-atom is more in (C2Hs)2NH than in C2HsNHz. Hence, (C2Hs)2NH is more
basic than C2HsNHoz. Also, both CcHsNHCH3 and CeHsNH: are less basic than (C2Hs)2NH and
C2HsNH2 due to the delocalization of the lone pair in the former two. Further, among
CsHsNHCH3 and CeHsNHz2, the former will be more basic due to the +I effect of —CH3 group.
Hence, the order of increasing basicity of the given compounds is as follows:
CsHsNH2 < CcHsNHCH3 < C2HsNH2 < (C2Hs)2NH.
We know that the higher the basic strength, the lower is the pKb values.
CsHsNH2 > C¢HsNHCH3 > C2HsNH2 > (C2Hs)2NH



(i1)) Among CH3CH2 and (C2Hs)2NH, primarily due to the greater +1-effect of the two —C2Hs
groups over one —CH3 group, (C2Hs)2NH is more basic than CH3NHa. In both CsHsNH2 and
CsHsN(CH3)2 lone pair of electrons present on N-atom is delocalized over the benzene ring but
CsHsN(CH3)2 is more basic due to +1 effect of two —CH3 groups.
~. (C,H,),NH > CH,NH, > C.H,N(CH,), > C,H,NH,

Decreasing basic strength
(ii1) (a) The presence of electron donating —CH3 group increases while the presence of electron
withdrawing NO2 group decreases the basic strength of amines.
. p-nitroaniline< aniline < p-toluidine

Increasing basic strength
(b) In CeHsNH2 andCsHsNHCH3, 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 CsHsNH2
and CeHsNHCHsare weaker base in comparison to CcHsCH2NH2. Among CsHsNH2 and
CsHsNHCH3, due to +1 effect of -CH3 group CeHsNHCH3 is more basic.
.. CHNH,<CH,NHCH, < C,H,CH,NH,

——> Increasing basic strength

(iv) In gas phase or in non-aqueous solvents such as chlorobenzene etc, the solvation effects

1. e. the stabilization of the conjugate acid due to H-bonding are absent. Therefore, basic strength
depends only upon the +1-effect of the alkyl groups. The +1-effect increases with increase in
number of alkyl groups. Thus correct order of decreasing basic strength in gas phase is,
~.(C,H,),N > (C,H),NH > C,H,NH, > NH,

—> Decreasing basic strength

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

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

—> 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 in the number of H-atoms on the N-atom

which undergo H-bonding.
. C,H,NH, < (C,H.),NH < C,H,NH,

—> Increasing solubility

How will you convert:
(1) Ethanoic acid into methanamine



(i1) Hexanenitrile into 1 aminopentane
(ii1) Methanol to ethanoic acid.

(iv) Ethanamine into methanamine

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

Solution:
(/) CH,COOH —2>% 5 CH,COC] —"x\*) _, cff CONH, —22""_5 CH,NH,

~SO,, ~HCI Nl
(if) CH, (CH,), (N—*~ 5 CH, (CH, ), COOH —=2 > CH_(CH. ), COCl —¥:== , CH (CH,), CONH,
CH, (CH, ]'_, NH,

(iii) CH,OH —%5 5 CH,C]—*)_y oy CN —22 5 CH,COOH

—POCIL

LN ' HONO K SO,
() CH,CHNH;— %2> CH,CH,0H "2 ey cyo

. K Cr;0,H,50,
CHyCONH, <=5 CH,COONH &~ CH,CDOH(—I

Bry/MaDH
CH,NH,
LialH, P+ KCN
() CH,CO0H ——%5 CH,CH,0H—_ 52> CH,CH,F-“g\> CH,CH,CN
, | H' M0
CH,CH,COOH '
. * HONO P+1 KCN
(vi) CHNH,— = ?H;QH—;FEL} CH,l——5 > CH,CN
Na/C,HOH

CH,CH,NH,

(vii) CH,NO, —*°_ CH,NH, —%X" s oy, NC—24" 5 CH,NHCH,

5 ™NH Bl.
(viif) CH;CH,COOH —1> CH,CH,CONH,— ™%, oy CH,NH,
) ' lHNGI
: Alk, KMnO,
: CH,COOH¢«— CH,CH,OH
6:
Describe a method for the identification of primary, secondary and tertiary amines. Also write
chemical equations of the reactions involved.
Solution:

The three type of amines can be distinguished by Hinsberg test. In this test, the amine is shaken



with benzenesulphonyl chloride (CsHsSO2Cl) in the presence of excess of aqueous NaOH or
KOH. A primary amine reacts to give a clear solution, which on acidification yields an insoluble
compound.

RNH, + CH,S0,C1—S — C;H,SO,NHR —%5 C, H,S0,N"RK* —1, C_H.S0, NHR
(Clegr solution) (Insoluble)
A secondary amine forms an insoluble compound, which remains insoluble even on
acidification.
R,NH + CH,80,C1 —%L ;¢ H,80,NR , —H°5 No reaction
-Ha (Insoluble)

A tertiary amine does not react with the reagent, but dissolves is acid.
C,H,SO,Cl + RN —2— No reaction

R,;N+H" —— [R,NHJ*
{Clear solution }

Write short notes on the following:
(i) Carbylamine reaction

(i1) Diazotisation

(ii1) ‘Hofmann’s bromamide reaction
(iv) Coupling reaction

(v) Ammonolysis

(vi) Acetylation

(vii) Gabriel phthalimide synthesis

Solution:
(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, + CHCI, + 3KOH (alc) — R-—N=C+3KCl +3H,0

(i1) 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 at a
temperature below 5°C. HCI

ArNH,+ NaOH,, + 2HX —22FX 5 Ar N, X~ + NaX +2H,0

1° amine Arene Diazonium
salt

(ii1)) 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 Hoffmann’s bromamide degradation reaction.

C,H,CONH,— 22" _C H.NH,
(iv) Coupling reaction: In this reaction, arenediazonium salt reacts with aromatic amino
compound (in acidic medium) or a phenol (in alkaline medium) to form brightly coloured azo

para position is blocked, it occurs at ortho position and if both ortho and para positions are

compounds. The reaction generally takes place at para position to the hydroxy or amino group. If

13
occupied, than no coupling takes place.



O Omien Oy

(onnge dyc)

+o_ - H {:Hd-ﬂ
NCI + @Nm @- NH, +HCl
Q_ ZBITER [:rﬂhw) ’

(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.

ROH + NH,——2%2% __, RNH, + H,0

Hightemp. Prerssure

R~ NH,—2%—R,NH —"7> RN —"""—RN'OH"
(°) @ ’ (3°)

(vi) Acetylation: The process of introducing an acetyl (CH3CO-) group into molecule using
acetyl chloride or acetic anhydride is called acetylation.

CH.
3
CH.CH,NH, + CH,COCl—>CH.CH, NH C —Cl——>CH,CH, - N- C—CH,
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._
C( NH + KOH (alo)— > N K —C&) N —CH
“Nco” s

H H,0, 4

COOH or OH H,0, A

C,HgNH, +
COOH

Accomplish the following conversions:

(1) Nitrobenzene to benzoic acid

(i1) Benzene to m-bromophenol

(ii1) 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.

Solution:
Fo-'l-la +
® _;.*m._'ﬂ.tﬂ_,.@ BO') @
Mitrobenzene Benmoto acld
NH, N+E'I'

Benrene

#+- Bromophencl
COOH '
(iif) @ —-m\ C’ ﬂ].;,‘ _.1_,,@
Benzoic acid Aniline

NzCr F
r Br Br
p 4 IICI ]ﬂ"'-nﬂ
v) m MK EE—
Aniline ¢
Br
CH,Cl CHQCH,NI-Ii .

Aenzvl ahinrida 2 Phunyh:ﬁmn-m



Ci : Cl
conc HNO, +
. cane H,80,,4 Sa/HCl
WO

Chlorobenzene
. p-Chlmcn:.il ine
NH, NHCOCH;,
_ ©HC00 ﬁ R
(vii) —CH,COOH —CH ,Emu
Aniling .
p-Bmmuan ing
CONH, N;CI

_NaNO, +HO 5Py 440,04
{vﬂﬂ IT}I?BK O
Benzamide
' . CH,CV

Toluene
(ix)
NH, NyCl CN
NaNO; + HCl CuCNKCN
YIIRE. (Sandmeyer reamon]lr
Aniline Benzenediazonium Benzomitnle
chloride

_xln_;m

CHOH Coon

1

(i) LiAIH,
P Rl 8
() H20

Benzy| alcohaol Benzoic acid



Give the structures of A, B and C in the following reaction:

- NaOH
NaCN | o OH ,B__NeOH+By

() CHCH,I Partial hydrolysis
(i) CH,Cl—X 5 4201, p VL,

A

(iif) CH,CH,Br—*¥ 5 4% _,p_ "% ,C

0°C

Fe/HCI ', NaNO,+HCl H,0/H*
(W) CHNO, SA- TR O ¢

NaNO, | HCI
2 >C

(v) CH,COOH —— 4—%" 5 p
CoHsOH

(vi) CHNO,— s 4T >C

273K

Solution:

0
() A=CH,CHCN,B= CHJCHz—iIJ— NH, and C = CH,CH,— NH,.
(if) A= C,H,CN, B =C,H,COOH and C = C,H.CONH,
(iii) A= CH,CH,CN, B = CH,CH,CH,NH, and C = CH,CH,CH,OH
(iv) A= C,H.NH,, B=C,H.,N" = NCI" = C,H.OH
(v) A= CH,CONH,, B = CH,NH, and C = CH,OH

(vi)A=CgH,NH,, B=CH,N* = NCI-and C *@— N=N —@— OH.

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 CsH7N.
Write the structures and [IUPAC names of compounds A, B and C.

Solution:

11:

Since the compound C with molecular formula CsH7N is formed from compound B on treatment
with Br2 and KOH ,therefore, compound ‘B’ must be an amide and ‘C’ must be an amine. The
only amine having the molecular formula CcH7N, i.e., CsHsNH2 is aniline. Since ‘C is aniline,
therefore, the amide from which it is formed must be benzamide (CsHsCONH2). Thus,
compound ’B’ is benzamide. Since compound ‘B is formed from compound with aqueous
ammonia and heating, therefore, compound ‘A’ must be benzoic acid.



Complete the following reactions:
(i) CH NH, + CHCIl, +alc KOH ____

(ii) C(H;N,Cl + H,PO, + H,O——>
(iid) C(H,NH, + H,SO, (conc) ——s
(iv) C;H,N,Cl + C,H,OH —>

(v) C.H,NH, + Br,(ag)——>

(vi) CHNH,+(CH,C0),0 —

(vii) C;H N,Cl —— 20

(ii) NaNO, /Cu.s~

Solution:

(i) C,H,NH, + CHCI, + 3KOH (alc)—*—C,H,N = C + 3KCI +3H,0

Cu* .
(i) CHN,CI+HPO, + Hy0 ————> CHy+ Ny + H PO + HCL

NH, NH,HSD.;
]
H;50, 435475 M
(i) —t— T
: SO,H
() CgHN,Cl+C,H OH Reductor CGHE"*CHFH‘J*NE‘"HCI
NH, NH,
Br ¥
.
® +Br, (ag)—> +3HBr
Br

COOH
(vi) CHNH, + CH,;CO—0—COCH, __CH3C00H _, ¢ H,NHCOCH, + CH,COOH
: N /Ca
(vif) CgHN,Cl — 8 CHs N3 BFy — = CH,NO, +N, + NaBF, .

12:

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



Solution:
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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13:
Write the reactions of (i) aromatic and (ii) aliphatic primary amines with nitrous acid.

Solution:

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 HNOzas follows
NH, = NCI”

+ HONO + HCI=2=222E, @ +2H,0

(Stable)

CH,CH,NH, + HONO + HCIMIL) CH, CH, —N* =NCI M>c7113c7H2011r +CH, =CH, +CH,CH,Cl + N,

273-278K
(Un\mbl )

14:

Give plausible explanation for each of the following:
(1) Why are amines less acidic than alcohols of comparable molecular masses?



(i1) Why do primary amines have higher boiling point than tertiary amines?
(ii1))Why are aliphatic amines stronger bases than aromatic amines?

Solution:
1) 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 will 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.

(i1) 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.

(ii1) Aromatic amines are far less basic than ammonia and aliphatic amines because of following
reasons:

(a)Due to resonance in aniline and other aromatic amines, the lone pair of electrons on the
nitrogen atom gets delocalized 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 are more stable than corresponding protonated ion; Hence, they have very
less tendency to combine with a proton to form corresponding protonated ion, and thus they are
less basic.



