Solution
AMINES - CENTUM CYCLIC UNIT TEST

Class 12 - Chemistry

3 2 1
1.CH;=CH, — CH,NH,
Prop—2— en—1—amine

2. The primary amine among the given compounds is (CoH5),CHNH,.
In this compound, (C,Hs),CHNHj, you can see that the nitrogen atom (IN) is bonded to two hydrogen atoms (H) and one carbon
atom (C), which is the defining characteristic of a primary amine. Primary amines have the general structure R-NH,, where R
represents an alkyl or aryl group. In this case, (CoHs),CH represents the alkyl group, and NH, represents the amino group bonded

to the primary carbon.
3. Compound A -propanenitrile, B- cyclohexan-1- one

2 Cl 3 ] 3 !
N
KCN N v 5 CNNH,
_— - —_—
(Nucleophilic (Caualytic
substitution) reduction)

2-(2-Chloroethyl)- 342-Oxocyclohexyl) 2-(3-Aminopropyl)
cyclohexan-1-one propancnitrile cyclohexan-1-one

4. N,N-Dimethylpropan-1-amine

5. RO™ ion is more stable and favours the ionization of alcohols whereas RNH™ ion is less stable due to lesser electronegativity of
nitrogen. Hence amines are less acidic than alcohols.

6. Due to resonance electron density increases at ortho and para positions.

7. Basicity increases with an increase in the number of R groups but 3% amine is least basic due to steric hindrance. Thus, the order
of basicity is

(CH3)sN < CH3NH; < (CHj3), NH
Least basic Most basic

Y

Increasing order of basicuty

8. N,N-dimethylaniline OR N,N-dimethylbenzenamine

NH; NHCOCH, NHCOCH;
(CH;COpR0 Brs
Pyridine CH;C00H
Aniline N-phenylethanamide
{ Acetanilide) Br

p-Bromeaceranilide
(Major product)

S. lOH' or H'

NH,

Br

p-Bromoaniling

10. Due to the presence of intermolecular hydrogen bonding in primary amines which is absent in tertiary amines.

N3CI N;BF; NO,
NaNO,
i + HBE, — > 2 + N, + NaBF,
. : Fluoroboric Cu
acid Benzene
diazonium
tetrafluoroborate
4+ -
NH, N=NCI
ii. . 273-278K
+ NaNO, + HCl ———» + NaCl + 2H,0
Amiline
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I

il CH, — C — NH, + Br + 4KOH —  CHyNH, -+ K,COj + 2KBr + 2H,0

Ethylamide Methylamine

Base
12. i C;HgNH, + CH3COCL — C,HsNHCOCH; + HCL

NH, NH,
Br Br
ii. Bry/H;,0 + 3HBy
Br
NH; NC
iii. heat
+CHCl; + 3KOH- —— + 3H,0+ 3K

13. i CGHSNHZ < (CHz)ZNH < CH3NH2
ii. (CH3)2NH > CH3NH2 > (CH3)3N
iii. (C2H5)3N < (C2H5)2NH < C2H5NH2

14. i. Because it gives a mixture of amines which is difficult to separate.
ii. Aniline is a Lewis base and it reacts with AlCl3 to form a salt.

iii. Because of protonation of aniline / formation of anilinium ion which deactivates the ring.

B
NO» NH, N=C
Fe/HC ;
s > CHCl;+ 3KOH (alc)._Warm + 3KCl + 3H,0

Aromatic Aromatic
nitre compound primary amine
(A) (B)

The compound A is Nitrobenzene, B is Aniline and C'is Phenyl isocyanide.

soci NEH(
CHACOOH —2 . CHLCOCH 259 Ch,CONH,
Ethanoic acid
) thangic acid BT-:fNaOH
16. i ;
CH;NH;
Methanamine
HYELO 50Cly
C5Hy ON ———p C5Hy; - coon —28 CsHyy - COCl
Hexanenitrile
s NHjz(excess)
11.
Bry/KOH
CsHy; - NH, —2——— CsH;, - CONH,
I-Aminopentane
PCl; Ethanolic NaCN
CHyOH ——Zigp CH3(l =g CH;CN
Methanol
” H*/H,0
iii.
CH3COOH
Ethanoic acid
CHjy - CH, - NH, ROHRC [CH; - €T, = NCl) L CHj - CH; -~ OH
) Ethanamine KMnO/H*
1v.
CHy - NH, «—2NOH oo conm, Jm’(fﬂ CH;COOH

Methanamine
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i) LiATH glett PCls
) LA e CHyCHyOH ——p CH;CHC

(i) HyO*
Ethanoic acid Ethanolic
V. NaCN

H'/H,0
CHyCH,COOH #——— CH3CH,CN

CH;COOH

Propancic acid

17. a. p-toluidine
CH,

©

b. N-isopropylaniline
CH,

CH—CH,
[ fﬁ NH 3
e
c. t-butylamine
CH,
CH; — (‘Z’ — NH,
ok

d. p-fluoroaniline
~~ NH,

|
L
].

e. P-tert-butylaniline
(CH)C NH,

18. i

a. Ammonolysis The process of cleavage of the C-X bond by ammonia molecule is known as ammonolysis. In this process,
an alkyl or benzyl halide on reaction with an ethanolic solution of ammonia undergoes nucleophilic substitution reaction in
which halogen atom is replaced by an amino (-NHj) group. The reaction is carried out in a sealed tube at 373 K. The

primary amine thus obtained behaves as a nucleophile and can further react with alkyl halide to form secondary and
tertiary amines and further quaternary salts.
Ne + R ——> Rt X~ i e
3 3 * R-NH; —>RoyNH— XR3N — Ry4NX"

Nucleophile SubsuLu ted
ammonium salt

b. Coupling reaction Arenediazonium salts react with highly reactive (i.e. electron-rich) aromatic compounds such as
aniline, phenols to form brightly coloured azo compounds, Ar-N =N-Ar. This reaction is called coupling reaction. e.g.
Benzene diazonium chloride reacts with aniline in faintly acidic medium (pH 4- 5) at 273-278K, in which the molecule at
its para-position is coupled with the diazonium salt to form p-aminoazobenzene. This is an example of coupling reaction.

Qe xQrm 2 Q= tOpm

{ p-aminoazobenzene)
o

|
c. Acetylation of amines The process of introducing an acetyl group | CH3s — C— | into the molecule is called

acetylation of amines.
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H CH;

CH3;—CHy— N—H +CHy— C— Cl || P
I ———— CH;— CH2~LN—CEC1
P Ethanoyl
Ethanamine chlonds _H+‘l H 0O

CH;3CH,— 1|~1— ﬁ—CH3+HCl
H

N-ethylethanamide

CH,CH, Tm

+ CH3— L CH;3CH,
“HCT \N—C—CH;

CH,CH
2 CH3CH,”~

N,N-diethylamine

N, N—dlclhylclhanamlde
O

NH, + CH;—C—Cl " Pyridwne | @—NH—C——-CH; + HCl
N-phenylethanarmde

ii. The reaction of primary and secondary amines with benzenesulphonyl chloride (CgH5SO,Cl, known as Hinsberg's reagent to

form sulphonamides is known as Hinsberg's method (or reaction). This method (or reaction) is used for separating 1°, 2° and
3° amines.

a. The reaction of benzenesulphonyl chloride with primary amine yields N-ethylbenzenesulphonamide.
0

I
@—ﬁ—ﬂ-r H— T CiHs —— @-S—N—C;H; + HCI
H

]

thhylbcm:ﬂﬁulpl‘umamldr
{ Seluble in alkali)

The hydrogen attached to N-atom in sulphonamide.is strogly acidic due to the presence of strong electron withdrawing
sulphonyl group. Hence, it is soluble in alkali.
b. In the reaction with secondary amine, N, N- diethylbenzenes amide is formed.

H
Qﬁ—CI+H—T C;Hs ——— @‘\"*‘— ——C1H5+HC1
(9]

CaHs C2H5
N,N-diethyl
sulphonamide
(Insoluble in alkali)
Since, N, N-diethylbenzenesulphonamide does not contain any hydrogen atom attached to nitrogen atom, it is not acidic
and hence, insoluble in alkali.

c. Tertiary amines do not react with benzenesulphonyl chloride. as it doesn't contain replaceable hydrogens.

19. i. Tert.-Butyl bromide being a 3° alkyl halide on treatment with a base (i.e., [N H3) prefers to undergo elimination rather than

substitution. Therefore, the product is isobutylene rather than tert-butylamine.
CH3 CH3

CH; — C Br— " CH, - c NHy;

—HBr
CH3 (Substitution) CH3
tert— Butyl bromide tert— Butyla mine

CHQ—H CH3

| NH;3 |
CHy— C —Br— " .CH;— C =CHpy;
‘ —NHyBr Isobutylene
CHjy (Elim ination)

tert— Butylamine
ii. 1° amines containing tert-alkyl groups can be prepared by action of suitable Grignard reagents and o-methylhydroxylamine.

For example,
CHjs CHj
| Dry Ether |
CH; — C —MgBr + NH,-OCH; —CHs— C — NHy;+ Mg(OCH;3)Br
| o—Methyl hydroryla mine |
CH3 CH3
tert— Butylmagnesium bromide Tert—butylamine
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