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ODM ADVANCED LEARNING

STUDY MATERIAL : CHEMISTRY

ORGANIC COMPOUNDSCONTAININGNITROGEN

AMINES
INTRODUCTION:
Hydrocarbon derivatives of ammonia are called ‘Amine’.
Classification of amines is done on the basis of number of
alkyl groups attached to nitrogen atom.

-H
NH; —xz> R-NH, 1°0r Primary amine

[CHope NH, -NH, = Amino
NH; ——2 , RNH 20 or Secondary amine
+2R
[(C,Hopne1)oNH] >NH = Imino
_3H 0 . .
NH4 — R;N 3%or Tertiary amine
I o
[(CHopn41)3NI -N- = Nitrilo

When al the alkyl group in 2° and 3° amines are identical,
thenthey are called simple amines, and if nonidentical, they
are called mixed amines.

Sructureof anAlkyl amine:

H
. O
/C -N ~
Methylamine H/ l \ >y
H H
Overlapping Bond formation
C(sz) -H(S) . c(3
C(5133) - N (sp°) o(D
N(sp?) - H (s) c(2
lone pair (@D}
PREPARATION
1.  Ammonolysis of Alkyl halides (Hofmann’s method)
R-X + H-NH, —%C  R_NH,HX —2 > R-NH,
Pressure Alkali

(Excess)

Ontakingthealkyl halidesin excess, the primary amines gets
further alkylated toform 2°& 3°aminesand finally quaternary
ammonium salt.

® 0
R-NH, —**, R;NH —% RN —*, R, N X
A A

Note:

(i) Thisreaction is an example of a nucleophilic substitution
reaction in which ammonia molecule (NH5) acts as a
nucleophile.

(i) The order of reactivity of haloalkanesin ammolysisreaction
is Rl >RBr>RCl

2.

Ammonolysisof alkanols:

When amixture of an a cohol and ammoniavapoursare passed
over heated aumina(400°C) or thoria(ThO,) Under pressure
of 100 atm. amixture of 1°, 2° & 3° aminesisobtained.

R-OH+H-NH, —A1203 , R_NH,
400°C, 100atm
R-OH RZNH R-OH R3N

NH,

Anhh. ZnCl»

_ —_— >
@ NH, o

Note: (i) 1°aminescan be obtained inexcessby usngammonia

in excess.

(i) In this process, quaternary ammonium hydroxide is not

formed becausetherealeased water molecule gets absorbed
e

by alumina and there by the OH is not available for the

formation of quarternary compound.

Reduction:
(i) Bynitroalkanes:

R-NO,+6H —>HC , R_NH,+H,0

The following reductants can be used
(@ Metal +Acid (b) LiAIH, or NaBH,
(c) Raney nickel + H,, etc

(i) ByAlkyl cyanides(M endiusReaction) :

R—C=N+4H —Corison

R-CH,-NH,
(50% yield)
Note: Theyield can beincreased to about 90% by using
more powerful reductant, asLiAIH, or NaBH,,.
(iii) By Oximes:
LiAIH,4

R-CH=N-OH —— > R-CH,-NH,+H,0
4H
(Aldoxime)
R~~_ LiAHg . R
R/C—N—OH T) R>CH-NH2 +H,0
(Ketoxime) (2°amine)
Reductant, which can beused areNa+ C,H-OH, LIAIH,,
NaBH,, Ni/H,
(iv) By Acid Amides:
O
I i
R-C-NHy+4H —2AH4 . R-CHyNH,+H0

Eyre
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(V) By ReductiveAmination of carbonyl compounds:
R-CH=0+H,NH ~—ho R-CH=NH

Hp
T) R—CHZ— NH2

R,C=0+HNH —— o R,C=NH

H2
—i > RoCH,—NH,
Note: If carbonyl compound is in excess, secondary
amineisformed

R—CHZ—NH2+O=CH—R TZO)
[R-CH,-N=CH-R] —5 R—CH,~NH-CH(2°Amine)
H2
4. ByHydrolyss:
(i) Hofmann’s Bromaamide reaction :

O

R—éli— NH, + Br, + 4KOH
—> R-NH, + 2KBr + K,CO5 + 2H,0
CH4CONH, + Br, +4KOH
—> CH3NH, + 2KBr + K,CO5 + 2H,0 [Lab method]
CgHsCONH,, + Br, + 4KOH
—> CgHgNH, + 2KBr + K,CO3 + 2H,0
(ii) Gabrid phthalimidereaction :

I i
C-0H, A @ C~,
c-To-H' ~hHp c—
| l
@) O
Phathalic acid Phathalic anhydride
O
]

8, > NH
-H20 ﬁ
O

Phthalimide

KOHl—HZO
0 i
C—

C< RI NK
C/ N-R Kl ﬁ/

I o
N-Alkylpthalimide Potassium phthalimide
R-NH, +Phthalicacid «272%

Amine
Note: Thereactionisbest used for the preparation of pure 1°
Amines.

(v)

(iii) Alkyl I socyanides:

R-N=C+2H,0 —H9, R-NH,+HCOOH
CeHsNC + 2H,0 __dl.Add _ C H.NH,+HCOOH

Alkyl Isocyanates(Wurtz M ethod) :

2KOH
R-N=C=0 ~—— > R-NH,+K,CO,
NH
—C= 2KOH
CoHg-N=C=0 =, + K,COq

(V) Leuckartreaction: 1° Aminesareformed onheating carbonyl
compoundswith ammoniaformate or formamide. Thereaction
involve reductive amination.
>C=0+HCOONH,—— >CHNHCHO +H,0+CO,

@

H
——— HCHO+>CH,-NH,
Hydrolysis

Ritter reaction :

(vi)
® 0
HCN or NaCN
_OH———> R;,CN=C HOH
RaC-OH —  rsos 3 _HoH

O
I oH®
RsC-NH-C-H ——— R;C-NH,+HCOO~

(vii) Lossen Rearrangement :
Isocyanates are formed by dehydrative rearrangement of
hydroxamic acids. Hydrolysis of Isocyanate then gives 1°

amines.
Conc. HCI
R-C-N-OH R_N=C=0
| ~H20
O H
Hydroxamic acid

2O, R-NH, +K,CO,
(viii) Schmit reaction :
O

I .
R-C-OH +HN,_ Dil. HySO4 |

R-NH, +CO,+N,

CgHgCOOH + NgH _ Dil-H2S04 | CH.NH, +N,+CO,
(ix) Curtiusreaction :
7 0
I
R-C-AQ + I\H\IS W R—C—N3
_HOH . R-NH,+CO,+N,

Sodiumazide

wyrm
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*)

O

Il
C-Cl + NN

3
Sodiumazide ~ NaCl

C-N
@ 3 H20 @NH2+COZ+ N2

Intermediate
From decar boxylation of a-aminoacids:

o}
I

R- C|ZH C-OH
NH;

T) R-CH,-NH, + CO,

PHYSCAL PROPERTIES

@)

(ii)

(iii)

@)

(if)

Physical state: Lower aliphatic amines= Gases

I ntermediate members= Liquid (Fishy odour)

higher member = solids

Solubility :  Lower aiphatic amines (up to Cg) = solublein
water because of

H-bonding Higher amines (> Cg) = Insolublein water

1
Molecular weight

Boiling point — b.p. of alcohols & carboxylic acids > b.p. of
amines > b.p. of alkanes and

b.p. of 1°amine> 2° amine> 3°amine
Explanation:
Primary and secondary aminesform inter molecular H-bonds.
While tertiary amines do not form inter molecular H-bonds.
Asaresult, 1° & 2° amines show high B.P. than 3° amines.
H-bonding in amines is through nitrogen atoms while in
alcohols and carboxylic acids, it is through oxygen atoms
and nitrogen is less electronegative than oxygen. So H-
bonding in aminesisweaker than that in carboxylic acidsand
alcohols.

Solubility o

CHEMICAL PROPERTIES

@)

Basic natureof amines: Basic nature arises dueto presence
of lone pair of e onthe N-atom, which can be shared with an
electron deficient species (an el ectrophile).

I
_[Il : + (ED N
Nucleophile Electrophile

Basic strength of amines depends on combined effect of two
factors
+ | effect : Base strength oc +1 effect

1

Sterichindrance

Since both the factors work in opposite direction, the factor
which is more predominant is more effective in deciding the
base strength of amines.

Steric hindrance : Base strength oc

Order of basic character of aminesis

()R=CH; —R,NH>RNH,>R;N>NH,

(i) R=C,Hg—R,;NH>RNH,>NH;>R;N

(i) R=(CH,), CH-R-NH,>NH5>R,NH>R3N
(iv) R=(CH3)3C~NH;>RNH, >R,NH>R;N
Reactionsshowingbasicnature:

Sdlts are formed on reacting amines with strong acids

HCI ® 0
— P RN HCI
(Alkyl ammonium chloride)
H2S0, &) )
—> -
(RNH, )2804
(Alkyl ammonium sulphate)

HAuCI4 ® o
R-NH, > RNH3AUC14
(Alkyl ammonium chloraurate)
H,PCl, ®

» (RNH,),PCl?
(Alkyl ammonium chloroplatinate)

(i) Reactionwith water : Giveakalinesolutioninwater.

® 6 _ ® 2
R-NH, +H,0 ——— RN Hz;OH =—— RN H;+OH

Aqueous sol" of alkylamine precipitate hydroxides of heavy
metals

® 0 @ 0
3RN H;O0H +FeCl;——— Fe(OH);+3RN H3C|
@ 0 ®
3RN H3;OH+AICI;——— Al (OH);+3RN H3CI
(iii) Alkylation:
RX RX
R-NH, —5¢ R,(NH) —ax> RN

® 0
—RX 5 R,NX

(Tetraalkyl ammonium halide)
CeHgNH-H + X-R ——55x= CHsNH-R
N -Alkylaniline (2°Amine)

R
X-R , CHe~N-R _X-R NR.X
6 '5 ——— CgHg NR3X
N, N-Dialkylaniline Quarternary-
(3°Amine) ammonium salt

(iv) Acetylation:

i i
-C-CHz; —— R-NH-C-CHgz
(N - Alkylacetamide)
Note: Acetanilide is an important compound which is used
in protection of -NH,, group of aniline.

R-NH-H +ClI

=
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(V) Benzoylation: (Schotten - Bauman reaction)

o) o)
R-NH-H + Cl- J{ ~CgHs ———> R-NH- J{ ~CeHs
(N - Alkyl benzamide)

o]
Il
CgHsNH-H +Cl- C -CgHg __NOH | C.H.NHCOCzH; +HCI
Benzanilide
(vi) Acidicbehaviour :

(C] @
2RNH,+2Na —— 2RNH Na+H,
(N - Alkyl sodamide)

o @
2CgHNH,+2Na ——— 2CH; NHN a+H,
(Sodium anilide)
(vii) With Grignard'sreagent :
R-NH-H + X-Mg-R'——— R-H + R-NHMgX

(Alkane)
CHsNH-[ H + R [MgX
—> R-H+CgH;NHMgX
(Alkane)
(viii)With Tilden'sreagent :
Tilden reagent=NOCI
R-NH,+O0=N-C| —— R-Cl+ N,+H,0
(Alkylchoride)
With Hinsberg'sreagent :
The compound in which sulphonyl chloride groupisdirectly
attached to an aromatic ring are called "Hinsberg's reagents’.
R-NH-H + CI-SO,~CgH; —> CgHz—SO,~NH-R + HCI
(N-Alkylbenzene Sulphonamide)

CeHsNH-| H + CI [SO,-CgHs
—> CgH5NH-SO,~CgHg
(H.B.R.) N-Phenylbenzene sulphonamide
() With Phenyl isocyanate:
O O
II

(ix)

I
R-NH-H+ C =N-CgHg ——> R-NH- C -NH-C¢Hs

(N-Alkyl-N'-Phenylurea)
Mannich reaction:
R-NH, +HCHO + CH;COCH,

()

0]

—M20 , R_NH-CH,~CH,- C ~CHj

(Mannich base)
(xii) Hofmann'sM ustard ail reaction (HM O reaction) :

S S
R-NH-H + (”: -5 —% 5 R-NH- c”: —SH
1°amine
_HoClz | R-N=C=S + 2HCI+HgsS

(Alkyl isothiocyanate) (Black ppt)

(xiii)With aldehydes:

A
R-NH,+CH;-CH=0 —— > R-N=CH-CH5+H,0
(Acetaldehyde) (Schiff's base)
A
R-NH,+0=CH-CgH; — > R-N=CH-CzHs;+H,0
(Benzaldehyde)

— CGHSN:_(_:H—CGH5 + H,0
Benzalanilineor
Benzylidineaniline

(Schift’s base / Aniline)

CeHsN| Hp + O |=CH=CHg—> CgHgN=CH-CH,

(Ethylidineaniline)
(Schift’s base/Aniline)
(xiv) Hofmann car bylaminereaction (I socyanidetest) :

R-NH, + CHCl; + 3KOH —2 5 R-NC+3KCl+ 3H,0
(Alkyisocyanide)
CgHsNH, + CHCI 5+ 3KOH
——> CgHNC+3KCl +3H,0

Phenylisocyanide

Having offensive smell
Note: The product akyli isocyanide hasvery foul offensive
smell. Thisreactionisused asatest of 1° aminesandiscalled
Isocyanide test.
Oxidation:
(i) Primary amines: Primary aliphatic amine on oxidation
with KMnQO, followed by hydrolysis give a dehydes, ketones
and nitroalkanes.

(xv)

RCH,NH,, [0 | R-CH=NH —H22H" | | RCHO + NH,
Alkyl amine Aldimine Aldehyde
R
>cH-NH, (91, >c NH
R
Ketimine
+
__HOH" | >c 0+NH,
Ketone
R R

|
R-C-NH, _[O , R_(l:_ NO, (Nitroalkane)

| |
R R
(if) Secondary amines: Secondary aliphatic amineson oxidation
withKMnQO, givetetraalkyl hydrazine.

2R,NH (2°- amine) 1, [HOJO R,N-NR, (Tetraalkylhydrazine)
-H2
(iii) Tertiary amines: Tertiary aminearenot oxidised by KMnO,
but are oxidised by Caros acid or ozone or H,0O, to
corresponding N—oxides.
RsN: + [0} — [RyN— O]
3°amine amineoxide
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(xvi) Distinction between 1°, 2° and 3° amines:
(i) ReactionwithHNO,:
(@) Primary amines react with nitrous acid to produce nitrogen
gas [seen as bubbles]:
C,HgNH, + HONO —— C,H:OH + N,T + H,0
(b) Secondary aminesreact with nitrousacid to produce ayellow
oily layer.
(C,Hg),N-H + HONO —— (C,Hg),N-N=O + H,0
N - nitrosodiethyl amine
(yellow ail)
(c) Tertiary aminesreact with nitrous acid to form soluble nitrite:

(CH,N +HONO  —5  (CyHg)s N HN O
Triethylammoniumnitrite (soluble)
(i) Reaction with benzenesulphony chloride:

(a) Primary aminesreact with benzenesul phonyl chlorideto form
aprecipitate which is solublein NaOH solution.
CeH5S0,Cl + H,NCHy —— CgH;SO,NHC,Hy + HCI

N-ethyl sulponamide (precipitate)

(b) Secondary amines react with benzene sulphonyl chloride to
give aprecipitate which isinsoluble in NaOH solution.
CeH5SO,Cl +HN(CHp), —> CgH5SO,(CHg), + HCI

N, N-diethyl sulphonamide
(precipitate)

(c) Tertiary aminesdo not react with benzenesulphonyl chloride

as they do not possess replaceable hydrogen.

(iii) Reaction with diethyloxalate (Hofmann’s method)
Primary amines react to form solid crystalline oxamide.
Secondary amines react to give oily dialkyl oxamic ester.
Tertiary amines do not react as they do not contain a
replaceable H atom.

COOC,Hs CONHC,Hg

éooc2H5+ 2CHNH—— (|IONHCZH5+ 2C2H50H
(solid)

COOC,Hs CON(C,Hs),

(|ZOOCZH5 + 2AGHINH - C|:OOCZH5 + 2GH5OH
(liquid)

Diethyl oxalte + tertiary amine ———— Noreaction.

SPECIAL POINTSRELATED TOANILINE
“Unverdorbon” was the discoverer of Aniline.

Aniline was first obtained from distillation of “Indigo”.
“Runge” showed its presence in coal-tar.

The name aniline was given by “Fritzsche”.

*
*
*
*

METHODSOFPREPARATION
() Labmethod:

CgHsNO,+6H __SHHC | CHNH,+2H,0
Sn+4HCl —— SnCl,+4H

CgHsNO, +6H —— CgHsNH,+2H,0

SnCl, +2HCI —— H,SnClg (Chlorostannic acid)

Sn+HCI

SnCl, + 2HCl

— (CgH CI?IH ) o
(H,SClg) 6H5NH3)2 SnClg

CgHsNH, +

_BNaOH ¢ HNH,, + Na,SnO, + 6NaCl + 5H,0
Aniline is formed in the form of dark brown oil on adding
NaOH solution to anilinium chlorstanate.

Anilineisthen separated by steam distillation and pure aniline
isobtained by extracting it with ether followed by didtillation.

(i) Indugtrial method :
(a) CgHsNO, __FerHCl | CHoNH,
Fe+2HCl ———— FeCl,+2H
CgHgNO, + 6H———— CgHNH, + 2H,0
FeCl,+2H,0 ——— Fe(OH), + 2HCI
(regeneration)
CeHsNO, +6Fe(OH), + 4H,0 —— CgHeNH,+6Fg(OH),

Cup0
—

b) 2C,H:Cl +2NH
(b) 2CHs 3 200°C

(C) CgHgNO, +2H, _ Cu |
270°C
(iii) CgHgX +NaNH, _ 114 NH3 - C.HNH,

M echanism : Elimination addition or benzyne mechanism.

X +ﬁ|-| X—)
_
~FE>~— 2 N3 e %O
H

CgHgNH, +2H,0

PHYS CAL PROPERTIES

(i) Freshly prepared anilineis colourless, poisonous oily liquid
with characteristic smell.

(if) Partially soluble in water, completely soluble in organic
solventslike alcohol, ether, benzene, etc.

(iii) Becomes pink then brown and finally black on coming into
contact with air and light.

(iv) Boiling point is184°C

(V) Steamvolatileliquid.

CHEMICAL REACTIONS

(A) Reactionsduetobenzenering:
(i) Catalytichydrogenation:

Ho/Ni or Pt or Pd

O/ NH,

Cyclohexylamine

C:H:-NH
65772 High pr&temp.
(100atm., 300°C)

Note : Hybridisation state changes from sp? to sp°.

[¢
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(i) Halogenation:
(@ Polar medium:

NH»

Br Br

3Brp+H20
E— + 3HBr

Br
2,4,6-Tribromoaniline (white ppt.)

(b) Nonpolar medium:

NH, NH>
Br
+ Br, _CCO40CS | +
Br

(o- & p-Bromoaniline)
Cl, & Br, both have oxidising property. Ar — NH, group
highly activates benzene, due to oxidising property this
activated benzene ring can be decomposed. Therefore
reactivity of benzene ring is decreased by its acetylation.
This processis called protection of aniline.

O
|
/\: NHERFG C - CHg -

NH»

q

NH-C -CH3

Acetanilide

Electron attracting group (>C=0) present in acetanilide
decreasesavailability of lone pair on nitrogen atom and hence
therefore decreases +M effect of -NH,, group.

(iii) Nitration:

NH,
Conc. H,SO, + HNO,
NHo —
(Direct) NO,
1 i
CH;-C-Cl NH-C-CH,
(Indirect)

NHCOCH,

NO,

NO,
0- & p- Nitroacetanilide

NH, NH,
NO HOH
2+ «—
NO,
o-Nitroaniline p-Nitroaniline

(minor product) (major product)

(iv) Sulphonation:

- + -
NH, NH,;HSO,

QO

H,SO,4
—_—>
Anilinium
hydrogensul phate

+
NH, NH,

453-473K © _>©
SO;H SO,

Sulphanilic Zwitter
acid ion
Note: Aniline doesnot give friedel craft reaction. Because
aniline is base and AICl; (Catalyst) is lewis acid. The
Aluminium atom of acid attracts the lone pair of electrons
present on the nitrogen atom and thus restricts the effect of
—-NH, group.

I

H
0]

| |
CgHs— N:+AICI; —» CgHs—N-AICl3
|

T —

H

(V) Couplingreaction:

WD 1<)
HNHT@—N:N—@

p-Amino azobenezene
(Anilineyellow, aazo dye)

(B) Reactionsdiffer fromaliphaticamines:
(1) With phosgene:

CotoH T
. _

=0
CeHsNH -[H__CI]
CegHsNH
>C =0
C6H5NH

N, N'-Diphenylurea

B
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(2) With CS, + Solid KOH :

CeHsNH -H_HO[ K CaHeNH<_
+ + SEC=S _, =

CeHNH JH_HO| K CHNH
Thiocarbanilide/

N, N'-Diphenylthiourea
(3) Arylation:

{O)

H+Cl

CuxClo
> NH
200°

Diphenyl amine
(4) Diazotization : The processof converting aprimary aromatic
amineinto itsdiazonium salt by treatment with nitrousacidis
called diazotisation.
Benzenediazonium chloride is obtained by treating aniline
with nitrousacid (HNO,) at 0 - 5° C (icebath temperature).

©-wa- 2= @t

Aniline Benzenediazonium chloride
Benzenediazonium chlorideisextremely useful synthetically.
It isused in the preparation of many organic compounds.

NaNOy+HCl
—o-5c

CullrHOL |
© 65 Sandmeyer
Cu,Br,+HBr ;
202 —> C,HBr Reaction
Cu s CHoX
HX (Gattermann
Cu(CN)2+HCN Reactlon)
Kl
—> CgHgl
y HBF,
CgHsN,Cl > CHF
(Balz-Schiemann Reaction)
N » CgHsOH
N, c O
Cu/A esT2
HPO, + CsHsOH
32 s | CeHe
H,0O
SnCl,/HCl
» CeH:NHNH,
C,H-OH/A

> C6H6

(C) Oxidation:
NH,
+[0] —
Conc. H,SO, Aniline black
K.Cr,0, > Aniline blac
> O O
K,Cr,O,
(Controlled Oxidation) (p-Benzoquinone)
Air Oxidation > Red Brown colour
NaoC! NH,C;H,OH (p-Aminophenol
> -Aminopheno
(Sodium hypochlorite) 2764 P P )
H,S05 or CHN=0 + CHNO,
Caro'sacid (Main product)
e CoHsN = N-CgHg+ 2H,0
N4 (Azobenzene)
Neutral KMnOs CeHsNO, + Azobenzene
(Major product)
Test for Aniline:
(i) Isocyanide test CgHsNC

(ii) Brominewater test White ppt. (2,4,6-Tribromoaniling)

(iii) AqueousNaOCI test: A violet colour instantly appears, which
rapidly fades.

(iv) Dyetest: A bright red orange azo dye is formed on reaction
of benzene diazonium chloride with 10% NaOH solution of 3-
Naphthol.

USES:

() Inmanufacturing dyes.

(i) Asarocket fuel

(iii) In manufacturing of explosive, plastics, medicines, etc.

RESONANCE INANILINEAND RELATED POINTS

®
Q\]Hz NHp GNBHZ
& “«—> Qf “«—> >
X Q)
CGI\}HZ NHZ
)
“—> ©

[3
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1. Thegroup (-NH, ) presentinAniline exert +M effecti.e. it
increases electron density in benzene ring by giving lone
pair of e,

2. -NH, is ortho (0-) and para (p-) directing because it
increases € density on o- and p-locations, due to which the
attacking electrophile effects on o- and p- position.

3. Aniline is weaker base as compared to aliphatic amines

because availability of e on N atomislessdueto resonance.
So order of basicity.

R—> NH, > H-NH, > Ar-NH,

(+1 effect of R) (Resonance)
4. Order of basicity of substituted Aniline:
p-Toluedine > Aniline
(Moreavailability of e pair)
> m-Nitroaniline > p-Nitroaniline
(lessavailability of e pair) (Very less availability
of e pairs)

Electron donating groups increase the basic strength while
electron with drawing groups decrease the basic strength.

CYANIDESAND |SOCYANIDES
These arealkyl derivatives of hydrogen cyanide which exists
intwo tautomeric forms.

=N = H-N=C
R-C=N = R-N=C
Alkyl cyanide  Alkyl isocyanide
NOMENCLATURE

(i) Incommon system: Alkyl cyanide
(il) TUPAC system: Alkanenitrile.

Formula  Commonname IUPAC name

CHL,CN Methyl cyanide Ethanenitrile

C,H:CN Ethyl cyanide Propanenitrile
4 3 2 1

CHz-CH, -CH, -CN
n-Propyl cyanide 1-Butanenitrile
CH,
CH, —cl‘,—CH2 —CHgy
&
t-Pentyl cyanide 2,2-Dimethyl-1-butanenitrile
CH, —-CN

| Methylene cyanide
CN y y

(CH,),(CN), Ethylene cyanide

1,3-Propanedinitrile
1,4-Butanedinitrile

PREPARATION
(i) Fromalkyl halides:

R-X +KCN (orNaCN) —2 5 R-CN + R-N=C
(-KX)

Nitrile Alkyl isocyanide
(in small amount)

Alkane

C,HgBr + KCN H%-S C,HLCN + C,HNC

Main product
(i) Fromacid amides:

P05
R-CONH, — > R-C=N+H,0

CH4CONH, __P295 | CH,-C=N+H,0

Ethanamide Ethanenitrile
(iif) From Grignard’s reagents:
RMgCl + CICN —— R-C=N+ MgCl,
Cyanogen chloride
CH;MgBr + CICN —— CH4;-C=N + MgBICl
Thisisthe best method of preparing tertiary alkyl cyanides.
(CH5);,CMQCl +CICN —— (CH3)5CCN + MgCl,

t-Butyl cyanide
(iv) Bythedehydration of aldoximes:
R-CH=NOH —2-P2%5% , £ coN + H,0
acetic anhydride
Alkanenitrile

(V) FromPrimaryamines:
R-CHNH, — N, g c=N+2H,
500°C

Cu or Ni
_—
500°C

PHYS CAL PROPERTIES

() Alkyl cyanides are sweet smelling, fairly stableliquids.

(i) Lower akyl cyanides are soluble in water with which they
can form H-bonds, but solubility diminishes with rise in
molecular mass. They are readily miscible with organic
solvents.

(iii) They are poisonous but less than HCN.

CHEMICAL PROPERTIES

() Hydrolyss: R-C=N—22,

O 0
I

I ~NH, HoO/H
—

= R-

R—C—OH+ NH,

NaOH

R-C=N+2H,0 _ NaOH

Alkanenitrile

R-COONa + NHj
Sodium salt

(i) Reduction:

(@) With LiAIH, or H, | Ni, RCN gives 1°-amine
LiAlHg

R-— >

Ho/Ni or Pt R-CH,—NH, 1°-amine
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I 247




SOAL

ODM ADVANCED LEARNING

STUDY MATERIAL : CHEMISTRY

(b) Stephen’s reaction :

R-C=N _S1CI2/HC  R-CH=NH.HCI (Aldimine)

R-CHO +  NH,CI

Aldehyde hydrochloride
(c) Mendiusreaction : Itinvolvesreduction of RCN with Na
and alcohol.

R-C=N +4[H]
Alkyl cyanide

H20
—

Na+alcohol
_—

R-CH,-NH,
Primary amine

Reaction with GR : Ketonesare obtained.
R’

(iii)

I
R-C=N + R’'-MgX—— R-C=NMgX
R'

+ | OH
H20/H R—C=O+NH3+Mg<X

—

(iv) Ethanolyss:
R-C=N+R’-OH + H,0 —— RCOOR’ + NH4
CHZCN+C,HOH + H,0—— CH5; COOC,Hs+ NH5

Ethyl acetate

USES:
Alkyl cyanides are important intermediatesin the laboratory
preparation of organic compounds such as amides, amines,
acids, ester, etc.

ISOCYANIDES
NOMENCLATURE
(i) Common system : Alkyl isocyanide or alkyl carbylamine.
(i) InTUPAC system : Alkaneisonitrile.
Formula  Common system
CH;-NC  Methyl isocyanide or
Methyl carbylamine
C,Hz—NC Ethyl isocyanide or
Ethyl carbylamine

IUPAC system
Methane isonitrile

Ethaneisonitrile

PREPARATION
() Fromalkyl halides:

—39ML, R-NC + AgX

R-X + AgCN
Alkyl halide Alkyl isocyanide
CH3CH,Br + AgCN——> CH5CH,-NC + AgX
Silver Ethyl
cyanide isocyanide
(i) From primary amines(car bylaminereaction):
By heating primary aminewith chloroformand alc. KOH.

R-NH,+CHCl3+3KOH _Wam_, R-N=C + 3KCl +3H,0

(Alkyl isocyanide)
(iii) From N-alkyl formamide:

O
l
R_NH_C_H —C3 , R-N=C+H,0
Pyridine A

(N-akyl formamide) (Alkylisocyanide)

PHYS CAL PROPERTIES

(i) Alkyl isocyanides are colourless, most unpleasant smelling
liquids with lower b.p. than the isomeric alkyl cyanides.

(i) They arenot very solubleinwater because the nitrogen atom
does not have alone pair of electrons for H-bond formation
with H,O molecules.

(iii) Isocyanides are much more poisonous than isomeric
cyanides.

CHEMICAL PROPERTIES
(i) Hydrolysis: Thesearehydrolysed by dil. acids(not by alkalis)
to give primary aminesand formic acid.

Ht
R-N=C+H,0 — R-NH,+HCOOH
Alkyl isocyanide

(i) Reduction : Alkyl isocyanides are reduced to secondary
amines either by dissolving metals or by catalytic reduction.

Metal/acidor

R-N=C+4[H]
Ho/Ni or Na/alc.

R-NH-CH4
2°-amine
(Methyl alkylamine)
(iii) Action of heat :
A for a long

R-N=C R-C=N

time

(iv) Addition reactions : Alkyl isocyanides give addition
reactions due to the presence of unshared electrons pair on
carbon atom.

(@ CHy-N=C+Cl, — CHz-N=CCl,
(Methyl imino carbonyl chloride)

(b) CH;-N=C+S —— CH5-N=C=S

Mehtyl iso thiocyanate
() CH3-N=C+HgO — CHz-N=C=0+Hg

Methyl isocynate (M1 C)
Note: The famous Bhopal tregedy in Dec. 1984 was caused
by MIC.

ALKYLNITRITESAND NITROALKANES
Nitrous acid existsin two tautomeric forms:

H-O-N=0 —> H—N<O
@)

Nitriteform Nitro form
Thus, nitrous acid gives two types of alkyl derivatives.

0
R-O-N=0 === R-N&
0

Alkyl nitrite Nitroalkane
Alkyl nitrite is an ester of nitrous acid as it gives back the
parent acid (HNO,) on hydrolysis.
Nitroalkanes may not be regarded as the esters of nitrous
acid, as they are not hydrolysed to HNO,. They are better
regarded as nitro derivatives of alkanes.

Eyre
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ETHYL NITRITE (C,H5-O-N=0)
PREPARATION
(i) By addingconc. HCI or sulphuric acid to an agueous sol ution
of sodium nitrite and ethyl alcohol at very low temp. (0°C)
NaNO, + HCl — NaCl + HNO,
C,H;OH + HNO,—— C,H;-0-N=0 + H,0
(i) By the action of N,O5 on ethanol :
2C,H5OH +N,03— 2C,H;0-N=0 +H,0
Ethyl nitrite
(iii) By the reaction between ethyl iodide and potassium nitrite.
C,Hgl + KNO,—— C,H0-N=0 +KI
Ethyl nitrite
PROPERTIES
(i) Ethyl nitriteisagasat ordinary temperature. It canbeliquefied
toacolourlessliquid (b.p. 17°C). It hasacharacteristic smell
of apples. Itisinsolubleinwater, but solublein alcohol and
ether.
(i) Hydrolysis: Itisreadily hydrolysed by water, dilute alkali or
dilute acid forming ethyl alcohol and nitrous acid.
C,H;ONO +H,0—— C,H:OH +HNO,
(i) Reduction:

C,Hz-0-N=0+6[H] __SvHC

—0

SWHC | C,HLOH + NH,OH

C,HzOH +NH5+H,0
C,Hs—O-N=0 +4[H]

USES:
It dilates blood vessels and lowers blood pressure, soit used
in medicine for the treatment of asthma and heart diseases.
Its4% alcoholic solution is known as sweet spirit of nitreand
isused asadiuretic.

0]

T
NITROALKANE |[R-N=0

INTRODUCTION
These are classified as primary, secondary and tertiary
depending upon the nature of carbon atom to which nitro
group is attached.

|
R-C-NO,

I

R

R
R-CH,-NO,; >CH -NO,
R

1°-Nitroalkane 2°-nitroalkane 3°%-nitroalkane

PREPARATION
(i) Fromalkyl halides:
R-X +AgNO, —*— R-NO, + R-O-N=0
(-AgX)
(alc.) Nitroalkane Alkyl nitrite

(asmall amount)
The reaction of nitriteion with alkyl halide is an example of

Alkyl halide

( )

- I . o o .
nucleophilic substitution reaction. Nitriteion Lo -N= oJ

behaves like an ambident nucleophile because it can attack
the alkyl halide through either ‘O’ or ‘N’ atom.

O:

—C')'-@ :N//
N/ N\e

attacking site 2%

When the electron pair donor is N atom, nitroalkanes

)
R-N <O:| are obtained asmajor product whilethe attack

of alkyl halide through ‘O’ atom forms alkyl nitrite (R-O - N
= 0). Sodium or potassium nitrites are ionic compounds.

©)
These contain the nitriteion, O —= N = O . Thereforeboth N

and O are available for attack at R — X molecule. However,
the attack mainly takes place through ‘O’ because C — O
bond is relatively stronger. So, alkyl nitrites are the main
products of the reaction between R — X and KNO, or NaNO,,.
On the other hand, silver nitrite isacovalent compound. In
this molecule, only N is available for attack at R — X molecule.
Consequently reaction between R — X and AgNO,, gives

0

T
mainly R-N=0

0=N-O"Na*+R-X — R-0-N=0 + NaX

Sodium nitrite Alkyl nitrite
O @]
0N Y +y 7
/N.+R—X - R-N or R-N +AgX
N AN
Ag-0 0 o)
Silver nitrite Nitroa kane

A mixture of nitroalkane and alkyl nitrite can be separated by
fractional distillation.
(i) Bydirect nitration of alkanes:

400°C

R-H+ HONOZ (Vapour phase nitration) R_NOZ + HZO
Alkane Nitroalkane
PROPERTIES

() Nitroalkanesare colourless, pleasant smelling liquids. They
have much higher b.p. than isomeric alkyl nitrites. They are
sparingly soluble in water, but soluble in organic solvents.

(i) Reduction:

Sn/HCI, Fe/HCI

LiAlH4 or Ha/Ni

(i) R-NO,+6[H] R-NH,,+ 2H,0

(i) R-NO,+4[H] _ Zn/NH4Cl |

R-NHOH + H,O
N-akyl hydroxyl amine

YT
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(iii) Action of nitrousacid : Different productsare formed from
19, 2° and 3°-nitroal kanes.

R-CH,+0=N-OH _HNO2 . Rp_Cc-N-OH
I (-H20) |
NOZ N02
Primary nitro alkane Nitrolicacid

__NeOH . R _c-nN-ONa

Red. colour (Sodium salt)

NO,
R,CH+HONO R,C-NO
| HNO» |
N02 > NC)2
2°-Nitroalkane Pseudo nitrol (Blue colour)
R

| . .
R-C—NO, (3°Nitroalkane) __HNO2 . Noreaction
|

R

This reaction can be used to distinguish between 1°, 2°, and
3°-nitroalkanes.

Thermal decomposition : Upon rapid heating nitroalkanes
decompose with great violence.

CHZNO, _Het . CO,+(1/2)N,+(3/2)H,

(v) Halogenation : Nitromethane reactswith halogenin presence
of alkali to formtrihalogen derivative. (e.g.,) with chlorineit
forms chloropicrin, CCl;NO, whichisused as soil sterilizing

agent.
CH,NO, +3Cl, _NaOH , CCI;NO, +3HCl
Chloro picrin (trichloro nitro methane)
Hydrolysis : 1°-nitroalkanes are hydrolysed by boiling
hydrochloric acid or by 85% H,SO, to acarboxylic acid and
hydroxyl amine.

(iv)

(vi)

HC
R-CH,NO,+H,0 — = RCOOH +NH,0H

CH,CH,CH,NO, (1°-Nitropropane) + H,0
H2S04(85%)
boil
2°-nitroa kanes on hydrolysiswith boiling HCI give ketones
and nitrous oxide.

CH4CH,COOH + NH,OH

2R,CHNO, —1, 2R,CO+N,0+H,0

2°-Nitroalkane boll
3°-nitroalkanes are generally unaffected by HCI.
USES:
(i) As powerful explosives.
(i) As solvent for cellulose acetate, synthetic rubber, etc.
(iii) For preparing amines, hydroxyl amines, etc.

NITROBENZENE
Introduction:

() Aromatic nitro compounds are obtained when hydrogen atom
or atoms of aromatic compound are replaced by — NO, (nitro)

group

(i) Aromatic nitro compound are of two types.
(@ Those compounds, in which nitro group is attached
directly to the benzene ring e.g. nitrobenzene.
(b) Those compounds, in which nitrogroup is attached to a

side chain.
NO, CH,NO,
) (n

(nitro benzene) (phenyl nitromethane)

(iii) Nitrobenzene is also called as “oil of mirbane’ or ‘artificial oil
of bitter almond’s.

(iv) Ithasasmell similar to benzaldehyde.

METHODSOFPREPARATIONS
1. By Nitration of Benzene[L aboratory method]

NO,
@ +Conc.HNO; + Conc.H,SO, 55-60°C + H,0
2. By Oxidation of Aniline:
NH, o) NO,
+ 3CF3—(l—OH H202/50°C | + H,0

PHYS CAL PROPERTIES

1. Paeyellow, poisonous, volatile dily liquid.

2. Heavier thanwater, very sparingly solubleinwater, but miscible
with organic solventslike alcohal, ether, benzene, etc.

3. B.R=211C

CHEMICAL REACTIONS

1. Reactions due to nitro group

2. Electrophilic substitution reaction due to benzenering. The
attack is at meta position where it gets least repulsions.

3. Nucleophilic substitution reaction due to benzene ring.

(1) ReactionsduetoNitrogroup:
Reduction of nitrobenzene takes place due to nitro (- NO,)

group.

%
—N< 2, _N=0—2 s _NH-OH —2H , _NH,
O -H20 -H20 -H20
Q] Q] O]
Nitro Nitroso N-Phenyl Aniline
benzene benzene hydroxylamine
0] () (1)
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Note: Products(1), (I1) & (111) are primary reduction products
of Nitrobenzenethe products obtained from further reduction
of primary reaction product are called secondary reduction
product of nitrobenzene such as.
S.R.P. = Hydrozobenzene, Azobenzene, Azoxybenzene.
(@ Reductioninacidicmedium:

Acidicmedium= Zn+HCI,

Zn+CH,COOH, Fe+HCI, etc. Sn+HCI,

+ 6[H —— + 2H,0

Note : Low pH and high temperature increases the rate of
reduction.

(b) Neutral medium:

Neutral medium= Zn+NH,Cl, Zn+ CaCl,,

Zn+ CH5COONaetc.

Al-Hg+ NH4CI,

NO, NH-OH

+ 4[H] —— @ +H20

N-Phenylhydroxylamine
() Alkalinemedium:
Alkalinemedium:Zn+NaOH , CH;0OH + NaOH
Sn+ NaOH , Glucose+ NaOH
SnCl,+NaOH, As,0,+ NaOH
Nitrosobenzene and N-phenyl hydroxylamine are formed.

@

Na,AsO,/NaOH
or glucose + NaOH

> CoHg — N = N = CgHs

Azoxy benzene

B CsH5— N=N- CGH5
Azo benzene

SnCl,, + NaOH

C,HsNO3

o C.He— NH = NH - CH,

Hydrazo benzene or
(N, N' - Diphenyl hydrazine)
(d) Electrolyticreduction:

NO,
4H, Conc. H,SO,4
(Strong acidic medium)
NH - OH NH,
Electric energy
Rearrangement
H
Intermediate OH

p-Aminophenoal

NO, NH,
6H, dil. H,SO,
(Wesak acidic medium) +H0
(e) Catalyticreduction:
N02 NHZ
Pt/Ni
+3H, ——M— + 2H,0

Hightemperature
and pressure

(f) Reduction by L ithiumalluminium hydride(LiAIH )
NO,

) Hs - N

2 +4H, _ LiAlHg | +4H,0
CgHs—N
Azobenzene

(9) Reduction by sodiumborohydride(NaBH,):

NG, CeHs - II\II -0
2 +3H, __NaBH4  CgHg-N
Azoxybenzene

Electrophilic substitution reaction dueto benzenering:

cl,

AlCI,
(Halogenation)

Cl

m-Chloronitro-
benzene

NO, NO,

Conc. H,SO,
(Sulphonation) SO,H

m-Nitrobenzene
sulphonic acid

Conc. HNO, N o2
+ Conc. H,SO,
100°C (Nitration) NO,

m-Dinitrobenzene

NO, NO

Fuming HNO,
_—
con.H,S0,/433 K
ON 0,

1,3,5-Trinitro benzene
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(3) Nucleophilicsubstitution reactions:

Solid KOH @ @
o-& p- Nltropheno

C,Hs OK@OC2H5 @

o-& p- N|tropheneto| OC,H,

NO2
Alcoholic
NH,
or NaNH,

IC,H:OH

NO,

0- & p- Nltroanllme H,

Test of Nitrobenzene: (Mulliken and Barker test)
CgHsNO, + Zn + CaCl,

(alcoholic) (dust) (Anhyd.)
Reduction __NHa0H | N=0
—_—
” CeHsNHOH ' (o, +Agd

Blackgrey (ppt.)
Oxidation of N-Phenyl hydroxyl amine and reaction of

ammoniacal silver nitrate takes place.

USES

(i) Asanindustria solvent

(i) Used asintermediate in the production of on explosive 1, 3,
5-Trinitrobenzene (T.N.B.)

(iii) Inthe preparation of shoe polish, floorpotshes, etc.

(iv) Inmanufacturing of aniline.

GOLDENTIPS

* Onreduction with Na,SO,, the benzene diazonium chloride
gives phenyl hydrazine. On reduction with Zn + HCI,
CgHsN,Cl forms aniline as the main product. On catalytic
reduction with H,/Ni, benzene diazonium chloride forms
aniline.

*  Somederivativesof ammoniaarranged in order of decreasing
basic nature are (CH3),N*OH~, (CH3),NH, CH;NH,,
(CHg)5N, NHj;, CgHsCH,NH,, CHNHCH,, CgH:NH,,
(CgH5),NH,CH,CONH,,.

*  Secondary amines (aliphatic as well as aromatic) react with
nitrous acid to form N-nitrosoamines.

*  Nitrosoamines are water-insoluble yellow oils and when
warmed with a crystal of phenol and a few drops of conc.
H,SO, produce a green solution which turns blue on adding
alkali. Thisreaciton isknown asLibermann'snitroso reaction
and may be used as atest for secondary amines.

*  Nitrosoamines when heated with conc. HCI regenerate the
secondary amines.

*  Aliphatictertiary aminesdissolvein cold nitrousacid to form
unstable nitrites which decompose on warming to give

nitrosoamine and acohol.

UREA

INTRODUCTION:
(i) TUPAC nameof ureais'Aminomethanamide'.
(ii) Itisasocaled CARBAMIDE.
(i) Itwasfirst discoveredin 1773 inurine by Roulle.
(iv) Wohler, ascientist first synthesied it in laboratory.
(V) Ureaisdiamideof carbonic acid and monoamide of carbamic

acid.

(o) O O

Il || I
HO-C-0-H H,N-C-NH, H,N-C-OH
Carbonic acid Urea Carbamicacid

(vi) Carboninureaissp?hybridised and N isin sp® hybridisation
state.

METHODSOFPREPARATION
(i) ExtractionfromUrine:
(NH,CONH,), H,C,0, + CaCOgq
2NH,CONH, + CaC,0, + CO, +H,0
(i) Wohler's method : In this method Urea is obtained by
rearrangement of ammonium cyanate
2KCNO +(NH/),S0, —— 2NH,CNO+K,SO,

A | rearangement

NH,CONH,
(iii)

From phosgenegas:

(iv) FromEthyl carbonate:

Ethylcarbonate
<N Ho

0=c NH»

Urea

(V) FromEthyl carbamateor urethane:

2C,H-OH

NH»
0=y, —M2 , 0= c<  +CaHeOH
Urethane
(vi) Hydrolysisof Cyanamide:

Calcium Cyanamide
NH,

H,N-CN + H,0 0= c:<NH2
urea
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@)

(if)

Urea is a white, odourless crystalline solid (melting point
132.7°) having cold salty taste. It is solublein water, alcohol
and benzene, but sparingly soluble in ether and almost
insolulbe in chloroform. It undergoes decomposition before
its boiling point.

Structure of Urea : Urea is represented by the formula
NH,CONH, for convenience. But this formula does not
explain all properties of ureas correctly. For example, the
following propertiescannot bejustified by the above formula.
(@ High Melting Point : Compounds having molecular
weight almost equal to urea have low boiling point and are
volatileliquids. Ureaisahighmeting solid (132.7°). Therefore,
urea should be a compound having very high polarity.

(b) Very L ow Solubility in Ether : Low solubility inether dso
confirms high polarity of urea.

(c) Monoacid Base Nature : Due to the presence of two
NH, groups in the above structural formula of urea, two
protons should be able to attack it and it should be adiacid
base. But ureaisinvariably amonoacid base.

Above three properties can be explained on the basis of
resonance in urea.

(d) Bond Lengths: On measuring both C— N bond distances
this point came out that the value of this distanceis 1.37 A.
In other compounds value of C-N single bond distance is
1.47 A and C-N double bond distance is 1.28 A. Occurrence
of C-N bond distance value of urea between both values
shows that there is resonance in urea.

Resonancein Urea: Ureamolecule showsresonanceandis
regarded asthe resonance hybrid of canonical structures(l],
[ and[IM1].

:'(|'):
. || .
HzN C-NH; «— H,N-C- NH,
(1] (1]
O
«—> | e
H2N_C=NH2

Resonance hybrid

Ureaactually existsin the form of resonance hybrid formula.
Itisclear that ureaisastrongly polar compound and due to
thisitisacompound having high melting point and isa most
insoluble in ether. Due to the presence of partial positive
charge on nitrogen atoms, attack by a proton is not possible
on them. But, due to the presence of partial negative charge
on oxygen atom, only one proton can attack here. Therefore,
urea behaves as a monoacid base.

CHEMICAL PROPERTIES:

@)

(ii)

@

®)

(iii)

Hydrolysis : Hydrolysis of urea takes place under all
conditions, i.e., ammonium compounds are formed in neutral,
acidicaswell asalkaline mediums.

NH,~CO-NH, +2H,0

N
HCl
2NH,Cl +CO;, “pcidic medium  [2NH3+H,CO4]

NaOH

Alkaline medium N&CO3+NH;
Neutral medium

(NH,),CO,4
The enzyme urease, present in soyabeans and some bacteria
bring about enzymic hydrolysisof ureain very small amount
of water (humidity) to give ammoniaand carbon dioxide (or
ammonium carbonate in larger amounts of water). This
reaction is rapid and complete. Therefore, it is used in the
estimation of ureain blood and urine.

NH,CONH, +H,0 __Urese | 2NH,+CO,
—> (NH,),COq
Effect of heat :
NH,~ ﬁ + NH, +H 4 NH- (l_l‘,—NHz 182°C
@) @)
urea
H,N-C -NH-C -NH, + NH,4
I I
O O
Biuret
Note:

When an agueous solution of biuret is heated with sodium
hydroxide solution and adrop of copper sulphate solution, a
violet colour is produced which is characteristic of all
compounds containing —CO-NH- group. This test is called
Buret test.

If heated strongly first cyanic acid is formed which
polymerisesto trimer called cyanuric acid.

NH °C
o= c< 2 _oC , 4 _N=c=0
NH,
Isocyanic acid
|OH
C
N/ N
N=C-O-H—— | I
C
HO/C\N/\OH
cyanic acid cyanuric acid

Salt Formation : It formssaltsdueto it'sweak basic nature.
Ureaisaweak monoacid base. It reactswith cold conc. nitric
acid and oxalic acid to form salts.

urea ureanitrate

e
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2NH,CONH, + (COOH), — [H,N-CO-NH,],. (COOH),,
urea ureaoxalate

(iv) Reactionwith:SOCl,

<NH2
0=C NH2+

SOCl, — 5 H,NCN +2HCl + SO,

Cyanamide

(V) Reactionwith Hypobromitesolution:

<NH2
Oo=cC NH, +3NaOBr

— . 3NaBr +C0O,+2H,0 + N,

(vi) Acetylation : FormAcetyl urea.
CH,COCI + H,NCONH,—— CH,CONHCONH,, + HCl
(CH4CO),0+H,NCONH,

CH,CONHCONH, + CH;COOH

(vii) Reaction with Hydrazine: Givessemicarbazide,
NH,

0= (:<NH2 +NH,—NH,
H,N-NH-CO-NH, + NH;T

(viii) Reaction with M alonic ester :
C,H;-0-C=0
<NH2 |
= CH
0o=C NH2 + | 2

C,H5-0-C=0

Melonic ester
NH-C=0

0-¢

CoH50ONa [
215 NH-C=0

ethanolic (-|:H2 + 2C2H5OH

Barbituric acid or mallonyl urea
Note : Barbituric acid is used as sedatives and hypnotics.

Reaction with Oleum:

Sulphamic acid isformed by the reaction of ureaand oleum,

i.e., fuming sulphuric acid (H,SO,+ SO,).

NH,CONH-H +H,S0, —> NH,CONH-SO;H +H,0O
Sulphamic acid

(i)

H,0+S0; —H,S0,

() Reactionwith ester :
NH, C,H;-O0-C=0
0= C<NH2

C,H;-0O-C=0
Oxalicester (parabanicacid)

NH-C=0

I
co
POCl3 + 2C,H;OH

NH-C=0

Oxalyl urea
Note : Parabanic acid (Oxalyl urea) can also be produced
when ureareactswith oxalic acid in presence of POCl

(xi) Reactionwith NaOCI

NH»
o= c<NH2 +NaOCl

— NaCl + CO, + NH,-NH,
(Hydrozine)

(xii) With formaldehyde
Methyloureaisformed on addition of urea on formaldehyde
in the presence of an acid or low amount f an
alkali.Methylolureaadds on one moreformal dehyde molecule
to form dimethylourea.
(] ©
(IIHZ + NH-CO-NH, __H or OH , CH,—NH-CO-NH,

I I
H H

Methylolurea

CH,~NH-CO-NH + CﬁHz
| I
H H
—— CH,-NH-CO-NH-CH,

I I
OH OH

Dimethylolurea
A polymer urea-formaldehyde resin is formed on addition
polymerisation of dimethylourea. Thispolymer plasticisused
asan electrical insulator.
nHOCH,NHCONH,CH,0H

—> [-CH,NHCONH,CH,0-],
Urea-formaldehyderesin
(xiii)With NitrousAcid :
Nitrogen. carbon dioxide and watyer are formed on reaction
of ureawith nitrous acid.

NH,CONH,, + 2HNO, — 2N, + CO, + 3H,0
Estimation of urea can be done by finding out the volume of
nitrogen liberated in this reaction.

USES:

(i) Ureaused chiefly asafertilizer.

(if) It can also be used for manufacturing urea formaldehyde
resins and stabiliser for explosive (nitrocellulose)

(iii) Intheformation of semi carbazide, barbituric acid, sulphamic
acid, parabomic acid etc.
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Q.1

Q.2

Q3

Q.4

Q5

USEFUL TIPS

Aminesless acidic than a cohols of comparable molecular

masses because C2H50® ismore stable than C2H5NH®

because oxygen is more el ectronegative than nitrogen.
Primary amines have higher boiling point than tertiary
amines due to the presence of two H-atoms on N-atoms of
primary amines, they undergo extensive intermol ecular H-
bonding while tertiary amines due to absence of a H-atom
on the N-atom do not undergo H-bonding.

Aliphatic amines stronger bases than aromatic amines
because there is electron with drawing CgHg group in
aromatic amineswhich makesthem lessbasic than diphatic
aminesinwhich alkyl group is electron releasing.

Order of basic strengths :

CgHeNH, < NH3 < CsH-CH,NH, < C,HNH, < (C,H),NH

Nitro ethane is soluble in NaOH solution because it can
exhibitstautomerism of nitroform and aciform. Aciformis
acidic and solublein NaOH.

CH3CH,NO, has two a-hydrogen and that reacts with
HNO.,.

2-methyl-2-nitro propane is neither soluble in NaOH nor
reacts with nitrous acid because it has no a-hydrogen.

+
CH3CH2CH2NH2 +H Dcl —_— CH3CH2CH2 N H2C|7
n-Propylamine n-propylammonium chloride

M

.. +
(CoHg)sN + H—Cl = (C,Hg)3 NHCI™

Triethylamine Triethylammonium
chloride

Amide which gives propanamine by Hoffmann bromamide
reaction : Butanamide.

CH4CH,, —Cl —Ehawlic o CH,-C=N

NaCN o
Chloroethane « Propanenitrile

_1eelion , CH, — CH, — CH, — NH,

Propan-1-amine
TRYITYOURSELF
Which of the following can be detected by carbylamine
reaction
(A) Urea (B) CH,CONH,,
(©) C,HgNH, (D) All the above
How many isomeric amines can have the formulaC,H,;N
(A) Five (B) Six
(© Seven (D) Eight
Which of the following is produced by reducing RCN in
sodium and alcohol ?
(A) RCONH, (B) RCOONH,
(©) RCH,CH, (D) (RCH,)3N
When asolution of aliphatic amineistreated with NaNO,,
the effervescence occurs due to the formation of —
(A) CO, (B)YNO,
© N, (D)H,
Butanenitrile may be prepared by heating —
(A) propyl acohol withKCN
(B) butyl alcohol with KCN

Q.6

Q.7

Q.8

Q9

Q.10

Q.1

Q.12

Q.13

(© butyl chloridewithKCN
(D) propyl chloridewith KCN
Determine the end product of the following reactions

HNO> PClg NH3

C,HgNH, A B C
(A) ethyl cyanide (B) methyl amine
(© ethyl amine (D) acetamide

Which of the following cannot give Hoffmann’s bromamide
reaction —

I
(A) Me—C-NH-Br (B)@

o)
Il
C-NH,

0
i
© Me-C-NH-Me (D) N-H
0
The correct order of basic strength of Toluedines is —
(A) o>m>p (B)p>m>o0
© m>p>o0 (D)m>o0>p

CH5 - NH, and (CH3),NH can be distinguished by -

(A) Carbylaminetest (B) Libermann nitroso test
(© Hoffmann musturd test (D) All of these

Which of the following is not possible directly in
nitrobenzene?

(A) Halogenation (B) Sulphonation

(© Nitration (D) Alkylation

Which of thefollowing ismost acidic molecule ?

(A) CH;-NO, (B) (CH5),CH-NO,

© (NO,),C-H (D) CH3-CH,-NO,

The compound which is most reactive towards
diazocoupling with benzene diazonium chloride is —

NO, OCHj
(A) @ (B) @

NH,
© @

OH
'©

Coupling of diazo salt with phenol is most favourablein
(A) Acidic solution (B) Neutral solution

(©) Basicmedium (D) Sameinall
AN ER

® © ) (D) 3 (©

4 © ) (D) ©6)(©

7 © (8 (B) (9) (D)

(10) (D) 1 © (12)(©)

(13) (©)

E
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CHAPTER 12 : ORGANIC COMPOUNDS CONTAINING NITROGEN

EXERCISE-1 [LEVEL-1]

Choose onecorrect responsefor each question.

Q1

Q.2

Q3

Q4

Q.5

Q.6

Q.7

Q.8

PART -1: RUCTURE AND
LASSIFICATION OFAMINE
Triaminobenzene isa—
(A) 2° amine (B) 3°amine
(C)1°amine (D) Quarternary salt
C3HgN represents
(A) Primary amine (B) Secondary amine
(C) Tertiary amine (D) All of these

Select the quaternary ammonium compound from the

given options.

(A) Trimethylphenyl ammonium bromide

(B) Tribenzylamine

(C) Dibenzylamine

(D) None of the above

The shape of (CH5)5N is pyramidal because —

(A) nitrogen forms three sp3 hybridised sigma bonds
with carbon atoms of methyl groups and there is
one non-bonding electron pair.

(B) nitrogen forms three sp? hybridised sigma bonds
with carbon atoms of methyl groups and fourth
orbital formspi bond.

(©) nitrogen has five valencies which are arranged in
pyramidal shape.

(D) the unpaired electron present on nitrogen is
delocalised.

Which of thefollowingisa 3° amine?

(A) 1-Methylcyclohexylamine (B) Triethylamine

(C) tert-Butylamine (D) N-Methylaniline

Which of the following statement(s) i/are true about

amines?

(A) Amines are derived by replacing one or more
hydrogen atoms of ammoniamolecule by alkyl/aryl
group(s).

(B) In nature, they occur among proteins, vitamins,
alkaloids and hormones.

(©) Synthetic examples of amines are polymers,
dyestuffs and drugs.

(D) All of the above

If one hydrogen atom of NH; isreplaced by R, ___is

obtained and if two hydrogen atoms are replaced, then

_____isobtained.

(A) 1° amine; 2° amine (B) 1° amine; 3° amine

(©) 2°amine; 1° amine (D) 2° amine; 3° amine

What is the hybridisation and the geometry of the

amines?

(A) sp? hybridised and pyramidal geometry.

(B) sp3 hybridised and planar geometry.

(C) sp? hybridised and planar geometry.

(D) sp® hybridised and pyramidal geometry.

PART -2: NOMENCI ATURE OFAMINES

Q9

Q.10

Q.1

Q.12

PART -

Q.13

Q.14

Q.15

Q.16

Q.17

I.  Analiphaticamineisnamed by prefixing alkyl group
to amine in the common system.

II. Insecondary and tertiary amines, when two or more
groups are the same, the prefix di or tri is appended
before the name of alkyl group.

[11. If morethan one amino group ispresent at different
positions in the parent chain then suitable prefix
such as di, tri isattached to the amine. The |etter '€
of the suffix of the hydrocarbon part is retained.

Select the incorrect statement(s) from the above

statements and choose the appropriate option.

(A)Only | (B) Only I

(C)Only 11 (D) All of these

Thecorrect IUPAC namefor CH, = CHCH,NHCH;is -

(A) dlyl methylamine

(B) 2-amino-4-pentene

(C) 4-aminopent -1-ene

(D) N-methyl prop-2-en-1-amine

| dentify theincorrect IUPAC name.

(A) (CH5CH,),NCH4 = N-Ethyl-N-methylethanamine

(B) (CH3);CNH, = 2-Methylpropan-2-amine

(©) CH3NHCH(CH,), = N-Methylpropan-2-amine

(D) (CH3),CHNH, =2, 2-Dimethyl-N-propanamine

IUPAC name of H,N - CH,— CH,—NH, is

(A) ethan-1, 2-diamine (Bethane-1, 2-diamine

(C) ethane-1-2, diamine (D) ethan-1-2, diamine

: PREPARATION OFAMINE
Ethylamine can be obtained by the —

(A) Action of NH3 on ethyl iodide

(B) Action of NH5 on ethyl alcohol

(C) Both (A) and (B)

(D) None of the above

Reduction of nitroalkanes yields

(A)Acid (B) Alcohal

(C)Amine (D) Diazo compounds
Which one of the following compound gives a
secondary amine on reduction

(A) Nitromethane (B) Nitrobenzene

(C) Methyl isocyanide (D) Methyl cyanide
When ethanol is mixed with ammonia and passed over
aluminathe compound formedis

(A) C;HgNH, (B)C,H,

(C) C,H50C,Hg (D) CH;OCH4

Which of thefollowing reactionsdoesnot yield an amine

(A) RX + NH3—— (B) RCH =NOH +[H]— 2,

CoH50H
H+ .
(©) RCN+H,0—— (D) RCONH, + 4H —-AH4

[4
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Which of the following reactions will not give primary
amine

KOH.Bra

(A) CHZCONH,—XOHEr2 | LiAlHg

(B) CHsCN—274

© CHaNC—AM4 o (D) o conm, LAHa

When methyl iodideis heated with ammonia, the product
obtained is

(A) Methylamine

(B) Dimethylamine

(© Trimethylamine

(D) A mixture of the above three amines

Which of thefollowing gives primary amine on reduction

o)
I
(A)CH3-CH,—N — O (B) CH3—CH,-O-N=0

(C) CH3CH,NO4 (D) None of these

A primary amineisformed froman amideby thetreatment
of bromine and alkali. The primary amine has —

(A) 1 carbon atom less than amide

(B) 1 carbon atom morethan amide

(C) 1 hydrogen atom less than amide

(D) 1 hydrogen atom more than amide

Which of the following amines can be prepared by
Gabriel synthesis?

I. Isobutyl amine [1. 2-phenylethylamine
1. N-methylbenzylamine IV.Aniline
(A)Onlylandll (B) Only 1l and 11l

(C) Only lll and IV (D) Onlyl and IV

The most convenient method to prepare an amine
containing one carbon atom less is —

(A) Gabriel phthalimide synthesis

(B) Reductive amination of aldehydes

(© Hofmann bromamidereaction

(D) Reduction of isonitriles.

In order to preparea 1° amine from an alkyl halide with
simultaneous addition of one CH, group in the carbon
chain, the reagent used as source of nitrogen is —

(A) sodiumamide, NaNH,,

(B) sodiumazide, NaN,

(C) potassium cyanide, KCN

(D) potassium phthalimide, CgH4(CO),N"K*

What is the product formed in the given reaction?

(i) LIAIH,
R-CONH2 W)
(A) RNH,, (B) RCH,NH,,
(C) RCH,CH,NH,, (D)RCN

Reduction of CH;CH,NC with hydrogenin presence of

Ni or Pt as catalyst gives

(A) CH4CH,NH, (B) CH3CH,NHCH,

(C) CH3CH,NHCH,CH, (D) (CHy)5N

Which of the following statement(s) i/are true about

Hofmann bromamide reaction?

(A) Inthisreaction, migration of an alkyl or aryl group
takes place from nitrogen atom of amide to the
carbonyl carbon.

Q.28

PART -4: PHYS|

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

(B) Theaminesoformed containsonecarbon morethan
that present in the amide.

(© Itisthe degradation reaction.

(D) None of the above.

Which of the following amides will give ethylamine on

reaction with sodium hypobromide?

(A) Butanamide (B) Propanamite

(C) Acetamide (D) Benzamide

ALAND CHEMI
PROPERTIE EAMINE

Ethyl amine on heating with CS, in presence of HgCl,

forms

(A) C,HNCS (B) (C,H),S

(©) (CHy),CS (D) C,Hg(Cs),

Which of thefollowing reactswith NaNO, + HCl to give

phenol

(A) CgH5CH,NHCH, (B) (CH5),NH

(C) CH NH,, (D) CgH5NH,

When aniline is treated with sodium nitrite and

hydrochloric acid at 0°C, it gives

(A) Phenol and N, (B) Diazonium salt

AL

(C) Hydrazo compound (D) No reaction takes place
Reaction of primary amineswith aldehyde yields

(A) Amides (B) Aldimines

(C) Nitriles (D) Nitro compounds

When primary amines are treated with HCI, the product
obtained is

(A) An alcohol (B) A cyanide
(C)Anamide (D) Ammonium salt
Which one is weakest base

(A)Ammonia (B) Methylamine

(C) Dimethylamine (D) Trimethylamine

Ethyl amine undergoes oxidation in the presence of
KMnO, toform

(A)Anacid (B) Analcohol

(C) An aldehyde (D) A nitrogen oxide

Among the following compounds nitrobenzene,
benzene, aniline and phenol, the strongest basic
behaviour in acid mediumisexhibited by

(A) Phenol (B) Aniline

(C) Nitrobenzene (D) Benzene

The correct order of basicity of aminesin water is:

(A) (CH3)2 NH > (CH3)3N > CH3NH2

(B) CH3NH2 > (CH3)2 NH > (CH3)3N

(C) (CH3)3N > (CH3)2 NH > CH3NH2

(D) (CH3)3N > CH3NH2 > (CH3)2 NH

Product obtained by electrolytic reduction of
nitrobenzene in presence of H,S0, is

(A) o-amino phenol (B) m-amino phenol

(C) p-amino phenol (D) None of these

The correct order of basicity in amines

(i) C4HsNH, (i) CH3NH,,

(iii) (CHg),NH (iv) (CHg)sNH

(A) (i) < (iv) < (ii) < (iii) (B) (iv)< (iii) < (ii) < (i)

(©) (i) < (ii) < (iii) < (iv) (D) (ii)< (i) < (iv) < (i)
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Q.40 Which of thefollowing would be most reactivetowards Q.49 Primary amines react with benzoyl chloride to give —

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

nitration

(A) Benzene

(C) Toluene

Thefollowing reactionis
NO,

OH
+KOH (solid) —heat, +
H

(A) Nucleophilic substitution

(B) Electrophilic substitution

(C) Freeradical substitution

(D) None of these

Which of the following reactions is not correctly

matched?

(A) Hofmann bromamide reaction : Reaction used to
convert amide into primary amine with one carbon
atom less

(B) Carbylamine reaction : Reaction used to convert
primary amines into isocyanides.

(©) Hinsberg's reaction : Reaction used to distinguish
primary, secondary and tertiary amines.

(D) Victor Meyer's synthesis : Preparation of primary
amines using phthalimide.

Anilineismore stable than aniliniumion because aniline

(B) Nitro benzene
(D) Chloro benzene

has resonating structure.
(A)2 (B)4
©5 (D)6

Tertiary amines have lowest boiling points amongst
isomeric amines because —

(A) they have highest molecular mass.

(B) they do not form hydrogen bonds.

(C) they are more polar in nature.

(D) they are most basic in nature.

Which of the following is amphoteric in nature?

(A) CH3NH, (B) CHaNHCH,
(C) CHCONH, (D) CHy - N~ CHg
CHs

Amines are reactive because —

(A) of the difference in the electronegativity between
nitrogen and hydrogen atoms.

(B) of the presence of unshared pair of electrons over
the nitrogen atom.

(© Both(A)and (B)

(D) None of the above

Which of the following reaction(s) iS/are electrophilic

substitution?

(A) Bromination of aniline  (B) Nitration of aniline

(C) Sulphonation of aniline (D) All of the above

n-Butylamine (1), diethylamine (I1) and

N, N-dimethylethyl amine (111) havethe same molar mass.

Theincreasing order of their boiling point is

A) <l <l (B)I<Il <l

© <<l D)l <1<l

Q.50
Q.51
Q.52
Q.53

Q.54

Q.55

Q.56

(A) benzamides (B) ethanamides
(C)imides (D) imines

Which of the following is used as Hinsberg's reagent?
(A) CgHsSO,Cl (B) CgH5SO,H

(C) CgH5NHCH, (D) CgH5COCH4

Which of the following factor(s) affect the basic strength

of amines?

(A) Solvation effect (B) Inductive effect

(C) Steric hindrance (D) All of these

Which of the following statement(s) iS/are true about

amines?

(A) Amine salts are soluble in ether but insoluble in
water.

(B) Amines have an unshared pair of electrons on
nitrogen atom due to which they behave as Lewis
acid.

(C) Badiccharacter of aminescan beunderstoodinterms
of their Ky and pK, values.

(D) All of the above

The decreasing order of boiling points of

ethyldimethylamine, n-butylamine and diethylamine is

n-Butylamine > Diethylamine > Ethyldimethylamine.

Thistrend of boiling point can be explained as

(A) bailing point increases with increase in molecular
mass.

(B) tertiary amines have highest boiling point due to
highest basicity.

(© intermolecular hydrogen bonding is maximum in
primary amines and absent in tertiary amines.

(D) intramolecular hydrogen bonding is present in
tertiary amines.

Which of the following compounds reacts with NaNO,,

& HCI at 0-4°C to give a cohol/phenol ?

(A) CgHsNH, (B) C,H5NH,,

(© CH3NHCH, (D) CgH5NHCH,

For nitration of aniline, which of the following stepsis

followed?

(A) Direct nitration using nitrating mixture
(conc. HNO4 + conc. H,SO,) followed by oxidation.

(B) Using fuming HNO4 carrying out reaction at 273 K
followed by hydrolysis.

(© Using NaNO, and HCI followed by reaction with
conc. HNO4 followed by hydrolys's.

(D) Acetylation followed by nitration and hydrolysis.

Which of the following statement(s) is/are true?

(A) Primary and secondary amines react with acid
chlorides anhydrides and esters by nucleophilic
substitution reaction. This reaction is known as
acylation.

(B) In the acylation reaction of amines there is
replacement of hydrogen atom of NH,, or NH group
by the acyl group.

(© The products obtained by acylation reaction in
amines are known as amides.

(D) All of the above

e
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PART -

Q.57

Q.58

Q.59

Q.60

IDENTIFICATION OFAMINE
Primary amines can be distinguished from secondary
and tertiary amines by reacting with

(A) Chloroformand alcoholic KOH (B) Methyl iodide

(C) Chloroformalone (D) Zinc dust
p-chloro anilineand anilinium hydrogen chloride can be
distinguished by

(A) Sandmaeyer reaction  (B) Carbyl aminereaction
(©) Hinsberg’s reaction (D)AgNO,

Which amine amongst the following will answer
positively the carbylaminetest (i.e., heating with CHCl 5

and KOH) ?
®) Me@NH2

(© CgHg—NH-C,Hq (D) CgH5=N(C,Hg),
Which of thefollowing compounds cannot be identified
by carbylamine test?
(A) CH4CH,NH,

(C) CgH5NH,,

(A) CgHg—NH - CHj

(B) (CHo),CHNH,
(D) CgHgNHCeH5

PART -6: CYANIDESAND ISOCYANIDES

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Allyl isocyanide has —

(A) 9 sigmabonds and 4 pi bonds.

(B) 8 sigmabonds and 5 pi bonds.

(C)8 sigmabonds, 3pi bonds & 4 non-bonding e ectrons.
(D)9 sigmabonds, 3 pi bonds & 2 non-bonding electrons.
KCN reactsreadily to give acyanide with

(A) Ethyl acohol (B) Ethyl bromide

(C) Bromobenzene (D) Chlorobenzene

The alkyl cyanides when hydrolysed to the
corresponding acid, the gas evolved is—

(A)N, (B) O,

(C)NH,4 (D)CO,

Which one of thefollowing will give aprimary amineon
hydrolysis

(A) Nitroparaffin (B) Alkyl cyanide
(C)Oxime (D) Alkyl isocyanide
Reduction of methyl isocyanide gives

(A) Ethylamine (B) Methylamine

(C) Dimethylamine (D) Trimethylamine

An isocyanide on hydrolysis gives

(A)Anamide

(B) A carboxylic acid and ammonia

(C) A N-substituted amide

(D) A 1°-amineand formic acid

Which of the following compound reacts with
chloroform and a base to form phenyl isocyanide?

(A) Phenol (B) Aniline

(C) Benzene (D) Nitro benzene

PART - 7: DIAZONIUM SALTS

The colour of p-amino azobenzeneis

(A) Orange (B) Congo red
(C) Bismark brown (D) Indigo
Diazo-coupling is useful to prepare some
(A) Dyes (B) Proteins
(C) Pedticides (D) Vitamins

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

Q.79

The compound which is most reactive towards
diazocoupling with benzene diazonium chlorideis
OCHj4

NO, NH, OH
(A) @ (@@ (Q@ (D)@

Coupling of diazo salt with phenol ismost favourablein
(A) Acidic solution (B) Neutral solution

(©) Basicmedium (D) Sameinall
Benzenediazonium chlorideisaname of

(A) CgHsCI~ (B) CgH5N,"CI™

(C) CgHN,* (D) CgHsNH,
“Diazonium salts also form the complexes with metallic
salts such as zinc chloride”.

What isthe correct structure of the complex?

(A) (ArN,%),ZnCl, (B)ArN,*ZnCl,~

© (ArN,"),ZnCl,2~ (D) ArN,*ZnCl,~
Benzenediazonium chloride cannot be stored and is used
immediately after its preparation because

(A) it slowly evaporates on storage.

(B) itisvery unstable and dissociates to give nitrogen.
(© it getsoxidised in air hence cannot be stored

(D) itreactswith al the containersin whichit is stored.
Thediazotisation of two feebly basic aromatic aminesis
achieved by using

(A) sulphuric acid (B) nitrosyl-sulphuric acid
(C) nitrousacid (D) nitrosyl-hydrochloric acid
The coupling reaction of aryldiazonium chloride with
anilinearecarried outin

(A) strongly acidic medium. (B)strongly basic medium.
(C) mild basic medium. (D) mild acidic medium.
Thereaction,

ANG X~ —SUNKEN_, AreN + N, is named as

(A) Sandmeyer reaction (B) Gattermann reaction

(C) Claisenreaction (D) Carbylaminereaction
PART -8: USESOFAMINES

Diazonium salts areintermediatesin the preparation of a

variety of aromatic compoundsincluding __.

(A)ails (B) dye

(C) Fats (D) All of these

I. Diazonium saltsare very good intermediatesfor the
introduction of F, Cl, Br, I, CN, OH, NO, groupsinto
thearomatic ring.

[I.  Aryl fluoridesand iodides can be prepared by direct
hal ogenation.

[Il. Cyano group can be introduced by nucleophilic
substitution of chlorine in chlorobenzene.

IV. Thereplacement of diazo group by other groupsis
helpful in preparing those substituted aromatic
compounds which cannot be prepared by direct
substitution in benzene or substituted benzene.

Select the correct statements.

(A)Onlylandll

(C) Only 1l and 1V

(B) Onlyll and 11l
(D) Only 1l and IV

.
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Choose onecorrect responsefor each question.

Q1

Q.2

Q.3

Q.4

Q5

Q.6

Q7

QS8

Q.9

The amines are basic in nature, hence they form salts
with hydrochloric acid. Which of the following will be
insolubleindil. HCI ?
(A) CgHsNH, (B) (CgHg)3N
(C) C;H5NH, (D) CHaNHCH,
Identify X, Y and Z in the given reaction:
Br NaCN LiAIH
CH2 = CH2 CCI24 (2moles) Y :
(A) X=CH,Br-CH,Br, Y=CH;CH,CH,CN
Z=CH4CH,CH,CH,NH,
(B) X=CH,Br-CH,Br,Y =CH;CH,CN
Z =CH4CH,CH,NH,
(©) X=CH4CH,Br, Y=CH,CH,CN,Z= CH,CH,CH,NH,
(D) X=CH,Br-CH,Br,Y =NCCH,CH,CN
Z =H,NCH,CH,CH,CH,NH,
Which of the following reagents would not be a good
choicefor reducing an aryl nitro compound to an amine?
(A) Ha(excess / Pt (B) LiAIH, in ether
(C) Feand H&I (D) Snand HCI
Which of thefollowing methods of preparation of amines
will not give same number of carbon atomsin the chain
of amines asin the reactant?
(A) Reactionof nitritewith LiAIH,,.
(B) Reactionof amidewith LiAIH, followed by treatment
with water.
(©) Heating alkyl halide with potassium salt of
phthalimide followed by hydrolysis.
(D) Treatment of amide with bromine in aqueous
solution of sodium hydroxide.
Which of the following amines will give carbylamine
reaction?

X

z

(A) (C,H5)5N (B) (C,Hg),NH

(C) C,HNH,, (D) CH,NHC,Hg
Acetylation of a secondary amine in alkaline medium
yields

(A) N, N-dialkyl acetamide  (B) N, N-dialkyl amine
(©) N, N-dialkyl amide (D) acetyl dialkyl amine
Aniline can be converted into benzylamine by which of
the following processes in sequence?

(A) NaNO, +HCI, CuCN, H,/Ni

(B) Bry/CCl,,KCN, LiAIH,

(© HNO,, K,Cr,0,/H*, Sn+HCI

(D) CH30H,KMnO,, OH"~, H;O*

Name the product(s) formed during the reactions of
primary aliphatic amines with nitrous acid at room
temperature?

(A)RN,*CI~ (B)ROH

(C) Both (A) and (B) (D) None of these
Thereactions of diazonium salts can be divided into the
categories based on the —

(A) reactions involving displacement of nitrogen.

(B) reactionsinvolving retention of diazo group.

(© Both(A)and (B)

(D) None of the above

Q.10

Q.1

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Identify the correct pathway to convert propanoic acid
to ethylamine. The reagent represented by A, B & Care

CH,CH,COOH _ A , x B ,y _ €, CHCH,NH,
(A) A-Ca(OH),, B-Heat, C-Pt/H,

(B) A-SOCI,, B-NHg, C-Br,/KOH

(© A-HNO,, B-P+1,,C-LiAlH,

(D) A-HCN, B-NHj, C-Br,/KOH

Which of the following is the weakest Bronsted base?

NH,

(A) @ B MNH
NH,

© @ (D) CHNH,

What would be the side products formed with primary

amineinthe Hoffmann bromamide degradation reaction?

(A) Na,CO5+NaBr (B) NaBr +H,0 + NaOH

(© NaBr+H,0+Na,CO; (D)Br,+H,0+Na,COq4

Electrophilic substitution of anilinewith bromine water

at room temperature gives

(A) 2-bromoaniline (B) 3-bromoaniline

(C) 2,4, 6-tribromoaniline (D) 3,5, 6-tribromoaniline.

The Hinsberg test of acompound, C;H, 4N, producesa

solid that is insoluble in 10% ag. NaOH. This solid

derivative dissolves in 10% agueous sulphuric acid.

Which of the following would best describe these facts?

(A) NH,CH,CH,N(CHy),

(B) (CHg),NCH,CH,NHCH,

(© NH,CH,C(CH,3),CH,NH,

(D) (CHg),NCH,N(CH,),

Secondary amines can be prepared by

(A) Reduction of nitro compounds

(B) Reduction of amides

(© Reduction of isonitriles

(D) Reduction of nitriles.

The correct decreasing order of basic strength of the

following species is —

H,0, NHg, OH™,NH,~

(A)NH,">OH">NH3>H,0

(B) OH™>NH,™>H,0>NH,

(C)NHz>H,0>NH,~>OH"~

(D) H,0>NH5>OH™>NH,~

The structure of product X in the following reactionis
CH;,

NH,

CH, CH, ChHs CH,
w31, o0, 00, o0
NO, NO, NH, NO,

OH NH, NO,

(i) NaNO,+HCl
(273-278)K
(i) H3PO,, H,O 7

v
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

The correct order of increasing boiling points for the
bases, CH;NH,, (CH4),NH, (CHZ)sN is—

(A) CH3NH, <(CH5),NH < (CH5)oN

(B) CH5NH, <(CH3)gN <(CH4),NH

(© (CHZ)3N < (CHg),NH < CH5NH,

(D) (CH5)3N < CHgNH, < (CH4),NH

The most reactive amine towards dilute hydrochloric
acid is —

H3C\
- NH
(A) CH;—NH, (B) H3C/
NH,
Hsc\
N-CH
Benzenediazonium chloride decomposes easily in the —
(A) cold state (B) warm state
(C) dry state (D) humid state

Choose the incorrect statement.

(A) Primary amines show intermolecular hydrogen
bonds.

(B) tert-Butylamineisaprimary amine.

(©) Tertiary amines do not show intermolecular
hydrogen bonds.

(D) Isopropylamineisasecondary amine.

Primary, secondary and tertiary amines may be separated

by using

(A) iodoform (B) diethyloxalate

(C) benzene sulphonyl chloride (D) acetyl chloride

The reagent required to convert

o
I

C
NHT

N NH, CH,

(A) KOH/Br,, LiAIH, (B) KOH/Br,, CH;COCI
(© HNO,, (CH;C0),0 (D) KOH/Br,, CH;0H/Na
Reduction of aromatic nitro compounds using Sn and
HCl gives

(A) aromatic primary amines

(B) aromatic secondary amines

(C) aromatic tertiary amines

(D) aromatic amides.

When excess of ethyl iodide is treated with ammonia,
the product is —

(A) ethylamine

(B) diethylamine

(C) triethylamine

(D) tetraethylammoniumiodide

Theorder of basic strength among the following amines
in benzene solution is

(A) CH3NH2 > (CH3)3N > (CH3)2 NH
(B) (CH3)2 NH > CH3NH2 > (CH3)3N

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

(C) CH3NH2 > (CH3)2 NH > (CH3)3N

(D) (CH3)3N > CH3NH2 > (CH3)2 NH

The gas evolved when methylamine reacts with nitrous
acid is —

(A) NHg (B)N,

© H, (D) C,Hg

What is the end product in the following sequence of
reactions?

COOH
PCls , p_ 2NHg Q Bro/KOH |
(A) Aniline (B) Phenol
(C) Benzene (D) Benzenediazonium chloride

How the nitrous acid is produced?

(A) Itisproduced by the reaction of sodium nitrite with
HCl.

(B) Itisproduced by the reaction of sodium nitrate with
HCl.

(© Itisproduced by the reaction of sodium nitrite with
HCN.

(D) None of the above.

Which of the following species are involved in the

carbylamine test?

@) RNC (if) CHCl,
(iiiy codl, (iv) NaNO, + HCl
(A) (i) and (iv) (B) (i) and (i)

(©) (i) and (iv) (D) (ii) and (iii)

The correct order of increasing basic nature of the
following basesis

saNoaNoA
Z ON"™3 CH3 3
oo

CH: 0™ ™

NO,
5

(A)2<5<1<3<4 (B)5<2<1<3<4

(C)2<5<1<4<3 (D)5<2<1<4<3

Which of the following compounds is the weakest

Bronsted base?

NH, NH,

(A) (B)

OH OH

© (D)

e
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Q.33 Canonical structures of anilinium ion obtained by (B) Primary aromatic amines

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

accepting aproton are given below. Choosethe correct
statements.

+ +
NH, NH,

S50

(A) Anilinium ion has two stable canonical structures|
andlll.

(B) Il isnot an acceptable structure because carbonium
ion isless stable.

(© Only I and Il are acceptable aromatic canonical
structures since 11 is non-aromatic.

(D) Anilinium ion hasthree stable canonical structures

I,IandIl.
Which of the following is not a nitro-derivative
(A) CgHsNO, (B) CH5CH,ONO
(0]
©) CHaH N< (D) CgH,4(OH)NO,
CH3 ©
Acetonitrile is —
(A) C,HsCN (B) CHLCN
(C) CH,COCN (D) CgHsCH,CN
Number of isomeric primary amines obtained from
C4HNare -
(A)3 (B)4
©5 (D)6
Reaction CH3CONH, — 228", gives
(A) CH4Br (B)CH,
(C) CH,COBr (D) CH3NH,
Acetamide is treated separately with the following

reagents. Which would give methyl amine —

(A) PClg (B) NaOH +Br,

(C) Sodalime (D) Hot conc. H,SO,
Chloropicrin is manufactured by the reaction between
Cl,, NaOH and
(A) Nitromethane
(C) Nitrophenol

CH3NO, —HCEL, oy x, the X’ contain

(A)-NH,, (B)-COOH

(C)-CHO (D) (CH,CO),0

For the preparation of p-nitroiodobenzene from p-
nitroaniline, the best method is —

(A) NaNO,/HCI followed by KI

(B) NaNO,/HCI followed by CuCN

(C) LiAIH, followed by I,

(D) NaBH, followed by I,

Aniline when treated with HNO, and HCI at 0°C gives
(A) Phenol (B) Nitrobenzene

(C) A diazo compound (D) None of these
Which amines would undergo diazotisation

(A) Primary diphatic amines

(B) Nitroethane
(D) Nitrostyrene

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

(© Both(A)and(B)

(D) None of these

The maximum number of —-NO,, groups that can be
introduced by nitration in benzene is usually

(A4 B)2

©3 (D)6

The compound which on reaction with agueous nitrous
acid on HNO, at low temperature produces an oily
nitrosoamineis

(A) Diethylamine (B) Ethylamine

(©) Aniline (D) Methylamine

Which of the following is not used as an explosive

(A) Trinitrotoluene (B) Trinitrobenzene

(C) Picricacid (D) Nitrobenzene
Nitrobenzene on further excessive nitration gives

(A) Trinitrobenzene (B) m-dinitrobenzene

(C) p-dinitrobenzene (D) All of these

Amides may be converted into amines by reaction

(A) Perkin (B) Claisen

(C) Hoffmann (D) Kolbe

CH5CN _ NatCoHsOH .+ The compound X is
(A) CH;CONH,, (B) CH5CH,NH,,
(C)C,Hq (D) CH3NHCH,

In the reaction

CH4COOH P95, (a)NH3 () NBO ).

thefinal product (C) is

(A) Ammonium acetate (B) Acetamide

(C) Amino methane (D) Ethanal

Nitrobenzene combines with hydrogen in the presence
of platinum to produce —

(A) Toluene (B) Benzene

(C) Aniline (D) Azabenzene
Secondary nitro compounds when react with HNO,
forms crystalline solids which one on treatment with

NaOH gives

(A) Red solution (B) Blue solution

(C) White precipitate (D) Yellow colouration
The end product of the reactionsis

C2H5NH2 HNO2 A PClg B H.NH»> c

(A) Ethyl cyanide (B) Ethyl amine

(C) Methyl amine (D) Acetamide

The reaction of HNO, with *A’ gives quaternary
ammoniumsalt.Ais

(A) Methyl amine

(C) Trimethyl amine
Which oneislessakaline

(A) NOZ@NHz (B) CHgO@NHZ
(C) CeHs @NHz (D) All of these

(B) Dimethyl amine
(D) Aniline

==
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Q.56

Q.57

Q.58

Q.59

Q.60

Ethyl amine on acetylation gives

(A) N-ethyl acetamide (B) Acetamide

(C) Methyl acetamide (D) None

When acetamide reacts with Br,, and caustic soda, then
weget :

(A) Acetic acid (B) Bromoacetic acid

(C) Methyl amine (D) Ethyl amine

A positive carbylamine test is given by

(A) N, N-dimethylaniline  (B) 2, 4-dimethylaniline
(C) N-methyl-o-methylaniling(D) p-methylbenzylamine
Therefluxing of (CH5),NCOCH, withacid gives

(B) 2CH3;0H + CH3;COOH

(©) (CH3),NH + CH3COOH

Which reducing agentsislikely to be the most effective
in bringing about the following change

O

I
R—CNH, — RCH ,NH,
(A) Hy—Ni (B)NaBH,
(C)LiAIH, (D) Na-acohol

Q.61

Q.62

Q.63

Q.64

Nitroso amines (R,N — N = O) are soluble in water. On
heating them with concentrated H,SO, they give
secondary amines. Thereaction is called

(A) Perkin’s reaction

(B) Fittig’s reaction

(C) Sandmeyer’s reaction

(D) Liebermann’s nitroso reaction

Which of the following compound is most basic

H
|
N~ N
H
(@ (b)
(A) (3@ (B) (b)
(©) (0) (D) All areequally basic
R—NH-COH—"%3 ,
pyridine
In the given reaction what will be the product

H

St

©

product

+

(A)R-N=C=0 (B) R-N=C"

(C)R-C=N (D) None of these.
NH,

@ +CHCl3+ KOH - ?

(A) Phenyl isocyanide
(C) Benzyl chloride

(B) Benzyl amine
(D) None of these

[4
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QUESTION BANK

STUDY MATERIAL : CHEMISTRY

EXERCISE - 3(NUMERICAL VALUE BASED QUESTIONYS)

NOTE : Theanswer toeach questionisaNUM ERICAL VAL UE.

Q.1

Q.2
Q.3

Q4

Q.5

Thetotal number of basic groupsin the following form

L ®
of lysineis: HaN - CH, - CH, - CH, - CH, o
>CH-C/ R
H2N \O*

Thetotal number of lone-pairs of electronsin melamine

is

Active basic sitesare available in purine s,

‘NH»
i\~ ~NH

If a molecule R — CN is reduced to RCH, — NH,, the

percentage of s-character change in the hybrid orbital

of carbon is —

Find the total number of correct statements.

(@ 1° Amines are formed on heating carbonyl
compoundswith ammoniaformateor formamide. The
reaction involve reductive amination.

(b) Isocyanates are formed by dehydrative
rearrangement of hydroxamic acids. Hydrolysis of

I socyanate then gives 1° amines.
(©) b.p.of 1°amine< 2°amine< 3°amine

Q6

Q7

(d) Primary aiphatic amine on oxidation with KMnO,
followed by hydrolysisgive aldehydes and ketones.

(e) Secondary aliphatic amines on oxidation with
KMnO, givetetraalkyl hydrazine.

Number of primary amines in the structures are —

NH, N(CHa),
[JOLG®
(iii) (C,Hg) CHNH, (V) (C,Hg),NH

Write the number of correct order in given statements:
(@ Decreasing order of the pK, values:

CGHSNI_—|2 < CGHSNHCI-_|3< C,H5NH, <(C,H5),NH
(b) Increasing order of basic strength :

(C,Hg),NH > CH;NH, > CoHNH(CHy), >
CgHsNH,
(¢) Increasing order of basic strength :

Aniline <p-nitroaniline < p-toluidine
(d) Increasing order of basic strength :

CGHSNI-_|2 <CgH5NHCH, <_C:6H5CH2l_\IH2
(e) Decreasing order of the basic strength in gas phase

(C,Hg)3N > (CoHg),NH > C,H-NH, > NH,

(f) Increasing order of boiling point :

CZHSOH <C,HzNH, < ((_:l_—|3)_2NH
(9) Increasing order of solubility in water :

CgHsNH,, < (C,Hg),NH < C,H:NH,

[4
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EXERCISE -4[PREVIOUSYEARSJEE MAIN QUESTIONS]

Q.1

Q.2

Q.3

Q.4

Q5

Q.6

Q.7

Q.8

Q9

Reaction : Primary amine + CHCl; + KOH — product,

here product will be - [AIEEE-2002]
(A) Cyanide (B) Isocyanide
(C)Amine (D) Alcohal

The compound formed in the positive test for nitrogen
with the Lassaigne solution of an organic compound is

[AIEEE-2004]
(A) Fey[FE(CN)¢l5 (B) Nag[Fe(CN)gl
(C) Fe(CN), (D) Na,[Fe(CN)gNOS]

Which one of the following methods is neither meant
for the synthesis nor for separation of amines

[AIEEE-2005]
(A) Hofmann method (B) Hinsberg method
(C) Curtiusreaction (D) Wurtz reaction

Reaction of cyclohexanone with dimethylamine in the
presence of catalytic amount of an acid forms a
compound if water during the reaction is continuously
removed. The compound formed is generally known as

[AIEEE-2005]
(B) aSchiff'sbase
(D)animine

(A) anenamine

(C) anamine

Inthe chemical reaction,

CH4CH,NH, + CHCI; + 3KOH — A+ B + 3H,0,

the compounds A and B are respectively
[AIEEE-2007]

(A) C,H:CNand3KCl  (B) CH4CH,CONH, and 3KCl

(C) C,HgNC and K,CO4 (D) C,HNCand 3KCl

Tolueneis nitrated and the resulting product is reduced

with tin and hydrochloric acid. The product so obtained

is diazotised and then heated with cuprous bromide.

Thereactionmixtureso formed contains [AlEEE-2008]

(A) mixture of 0— and p-dibromobenzenes

(B) mixture of o- and p-bromoanilines

(C) mixture of o- and m-bromotoluenes

(D) mixture of o- and p-bromotoluenes

In the chemical reactions,

NH,

O

the compounds ‘A’ and ‘B’ respectively are

(A) nitrobenzene and fluorobenzene

(B) phenol and benzene

(C) benzene diazonium chloride and fluorobenzene

(D) nitrobenzene and chlorobenzene

A compound with molecular mass 180 is acylated with
CH4COCI to get acompound with molecular mass 390.
The number of amino groups present per molecule of
the former compound is — [JEEMAIN 2013]
(A)2 (B)5 ©4 (D)6

On heating an aliphatic primary amine with chloroform
and ethanolic potassium hydroxide, the organic
compound formed is — [JEEMAIN 2014]

NaNO»
HCl, 278K

HBF,
A 4

B [Al EEE 2010]

[ 265

Q.10

Q.u

Q.12

Q.13

Q.14

(A) an akyl cyanide (B) analkyl isocyanide
(C) anakanol (D) an alkanediol
Considering the basic strength of amines in aqueous
solution, which one has the smallest pK, value?
[JEEMAIN 2014]

(A) (CHg)3N (B) CgH5NH,,
(C) (CHy),NH (D) CH;NH,
In the reaction
NH»
NaNO,/HCI CUuCN/KCN
0-5°C A E+N,
CHsy

the product E is [JEE MAIN 2015]

CN
(A) H3CCH3 (B)
CH, COOH
© (D)
CHj

In the Hofmann bromamide degradation reaction, the

number of moles of NaOH and Br, used per mole of

amine produced are: [JEEMAIN 2016]

(A) Four molesof NaOH and two molesof Br,

(B) Two molesof NaOH and two molesof Br,

(C) Four molesof NaOH and onemoleof Br,

(D) Onemoleof NaOH and one mole of Br,

Which of the following compoundswill form significant

amount of meta product during mono-nitration reaction?
[JEEMAIN 2017

NH»

NHCOCH; ~ §H OCOCH,
@ B) @ © @ (D) @

The increasing order of basicity of the following
compounds is: [JEEMAIN 2018]

(A)

@ o~ "2~ N
NH»

CIE N @ " SNHeH,

A B<@<@D<©  B)A<B)<E@<(

©@<B<@<@  (O)b)<@<©<(
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Q.15 Themajor product of following reactionis: ’ H
e (i) AIH(i—Buy) NCH; CHCI,
R-C=N W ? [JEEMAIN 2019 (Jan)] © D)
(A)RCHO (B) RCOOH
(C)RCH,NH, (D) RCONH, CN OH CN OH

Q.16 In the following compounds, the decreasing order of Q
basic strength will be - [JEEMAIN 2019 (April)]

(A) (C,H5),NH > C,HNH, > NH4

(B) (C,H5),NH >NH3 > C,H:NH,,

(C) NHz> C,HNH, > (C,Hg),NH

(D) C,HgNH, > NH4; >(C,Hg),NH

Coupling of benzene diazonium chloride with
1-napthol in akaline mediumwill give

[JEE MAIN 2019 (April)]

S

OH N

I
(A) \N=N (B) HO I
O &

0o
D W

Which of the foIIowi ng amines can be prepared by
Gabrid phthalimidereaction? [JEE M AIN 2019 (April)]
(A) Neo-pentylamine (B) n-butylamine

(C) triethylamine (D) t-butylamine

Q.19 The major product obtained in thefollowing reaction is
NH,

Q.17

Q.21

Q.22

Q.23

Q.18

(i) CHCI3/KOH
(if) PAICIH>

CN O
[JEE MAIN 2019 (APRIL)]

H H

NCH, NCH3
o

OH CN O

(A)

H,N

0 Aniline dissolved in dilute HCI is reacted with sodium

nitrite at 0°C. This solution was added dropwise to a
solution containing equimolar mixture of aniline and
phenol indil. HCI. The structure of the major product is

[JEEMAIN 2019 (APRIL)]

(A) @—N = N@NHZ
aTErar:

o)
o o)

Ethylamine (C,H;NH,) can be obtained from

N-ethylphthalimide on treatment with :
[JEEMAIN 2019 (APRIL)]

(A)NaBH, (B) CaH,

(O H0 (D) NH,NH,,

CHs
@ < +a N2~<§>7soe Na 2ty iy

formed product ‘X isusedas [JEE MAIN 2020 (JAN)]

(A) Lab test of Phenol

(B) Acid basetitration indicator

(C) Food colouring

(D) It can be used as an alternative to detect amino
acid in place of ninhydrin.

A and B arein the given reaction ?

ACZO Br2
Arcon™ [JEE MAIN 2020 (JAN)]
NHCOCH; NHCOCHS;
Br
(A) B)
Br
CHj CHs
NHCOCH; NH-COCHs
Br COCH;
© (D)
CHzBr CHz—BI‘

[4
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Q.24 The mgjor productsA and B in thefollowing reactions Q.25 Themajor product Z obtained in the following reaction
are schemeis: [JEEMAIN 2020 (JAN)]
NH
)\(CN Peroxide 2
Heat ~ " [JEE MAIN 2020 (JAN)] NENOpIHCI CugBrp |\, HNO3
[Al+ ~ 5B 5 273-278K H,S04
r

= ._CN B= /\/%

(A) A )\/ and CN Br
Br

(B) A= )H/CN and B = /\/\)H/CN N

(A) (B) Br

Br
CN NO,
(©) A= \_CN andB = ﬁ
)\f NO, NO,
(D)A = )\I/CN andB = /\/gl/kCN © Br/éj[Br D)

NO, Br Br

g
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EXERCISE - 5[PREVIOUSYEARSAIPMT /NEET QUESTIONS]
Q.1 Electrolytic reduction of nitrobenzene in weakly acidic CHs

Q.2

Q3

Q.4

Q5

Q.6

medium gives — [AIPMT 2005]
(A) N-phenylhydroxylamine (B) Nitrosobenzene

(© Aniline (D) p-Hydroxyaniline
Anilinein aset of reactionsyield a product D.

NH,
@ __NaNOp  _ CON,
HCI
__J119 C HNO> D
Ni
The gtructure of the product D would be[AIPM T 2005]
(A) CgHsNHOH (B) CgHgNHCH,CH,
(C) CgH5CH,NH,, (D) CgHsCH,OH
Which of the following is more basic than aniline
[AIPMT 2006]

(A) Triphenylamine (B) p-Nitroaniline
(C) Benzylamine (D) Diphenylamine
Which one of the following on reduction with lithium
aluminium hydride yields a secondary amine

[AIPMT 2007]
(A) Methyl isocyanide (B) Acetamide
(C) Methyl cyanide (D) Nitroethane
Inareaction of anilineacoloured product C was obtained

C
NH2 @_N< |

HCI
A

The structure of C would be [AIPMT 2008, 10]

WO <0<
(B) @—N =N—CH2—I|\I@

CHy

CHs CHj
0O O
CH3

(D) @FN”‘N”"@N<CH3

Predict the product :

NHCH,
+NaNO, +HCl — Product [AIPM T 2009]

NHCH; NHCH;

i
) @”‘”OZ ®) @FNO '

NO

Q.7

Q8

Q9

Q.10

Q.11

Q.12

OH I
(C)©—I|\I—CH3 (D)@N_N:O

Nitrobenzene can be prepared from benzene by using a
mixture of conc. HNO5 and conc. H,SO,, in the mixture,

nitric acid acts as a/an: [AIPMT 2009]
(A) acid (B) base
(C) catalyst (D) reducing agent

Which of the following statements about primary amines

is'False'? [AIPMT [PRE] 2010]

(A) Alkyl amines are stronger bases than aryl amines.

(B) Alkyl amines react with nitrous acid to produce
alcohols.

(© Aryl aminesreact with nitrous acid to produce
phenols.

(D) Alkyl amines are stronger bases than ammonia.

What is the product obtained in the following reaction

NO,
@ %’ ............. > [AIPMT[PRE] 2011]
NH,
(A)@ (B)@
o
JORE® (D)@r“&@

Which of the following compounds is most basic
[AIPMT [MAINS] 2011]

(A) OZN—Q— NH, (B) @CHZN H,
(©) @—Il\l—COCH3 (D) @—NHz
H

An organic compound (C3HgN) ‘A, when treated with
nitrous acid, gave an alcohol and N, gas was evolved.
‘A’ on warming with CHCI; and caustic potash gave ‘C’
which on reduction gave isopropylmethylamine. Predict
the structure of ‘A’. [AIPMT [MAINS] 2012]

NHOH

CHa
(A) CH-NH,

- (B) CHyCH,—NH - CH,

(C) CHz—N—CHy (D) CH4CH, CH,—NH,
I

CHg

Nitrobenzene on reaction with conc. HNO4/H,SO,, at
80-100°C formswhich one of the following products ?
[NEET 2013]
(B) 1, 2-Dinitrobenzene
(D) 1, 4-Dinitrobenzene

(A) 1,2, 4-Trinitrobenzene
(C) 1, 3-Dinitrobenzene
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

NO, NO,
In the reaction _A @ Ais
Br Br

®N,CI®
[NEET 2013]
(A)H*/H,0 (B) HgSO,/H,SO,
(C) CuCl, (D) H3PO, and H,O
In the following reaction, the product (A)

KIENCI_ NH,

+
+ —
Yellow dye

NH
» @O @D
O Q14 ©@rD

Which of the following will be most stable diazonium

iS[AIPM T 2014]

salt RN, "X ? [AIPMT 2014]
(A) CHaN, ™" (B) CeHeN,™
(C) CH4CH,N, "X~ (D) CgH=CH,N,"™X-

The electrolytic reduction of nitrobenzene in strongly
acidic medium produces: [AIPMT 2015]
(A) Azoxybenzene (B)Azaobenzene

(C) Aniline (D) p-Aminophenol
Thefollowing reaction

H
NH, N
O O YY
(0]
O
isknown by the name : [RE-AIPMT 2015]
(A)Acetylationreaction (B) Schotten-Bauman reaction
(C) Friedel Craft'sreaction (D) Perkin'sreaction
Method by which aniline cannot be prepared is
[RE-AIPMT 2015]
(A) Reduction of nitrobenzene with H,/Pd in ethanol.
(B) Potassium salt of phthalimide treated with
chlorobenzene followed by hydrolysis with
aqueous NaOH solution.
(© Hydrolysisof phenylisocyanidewith acidic solution.
(D) Degradation of benzamidewith brominein alkaline
solution.
The number of structural isomers possible from the
molecular formulaCyHgN is: [RE-AIPMT 2015]
(A)2 B)3
©4 (D)5
The correct statement regarding the basicity of
arylaminesis [NEET 2016 PHASE-1]
(A) Arylaminesaregenerally lessbasic than alkylamines
because the nitrogen lone-pair electrons are
delocalized by interaction with the aromatic ring =
electron system.

Q.21

Q.22

Q.23

(B) Arylamines are generally more basic than
alkylamines becausethe nitrogen lone-pair electrons
are not delocalized by interaction with the aromatic

. m electron system.

(© Arylamines are generally more basic than
alkylamines because of aryl group.

(D) Arylamines are generally more basic than
alkylamines, becausethenitrogen atomin arylamines
issp-hybridized.

Which one of the following nitro-compounds does not

react with nitrous acid? [NEET 2016 PHASE-2]

H.C C HaC C
(A) \C/ \NOZ (B) >CH/ \NOZ
H, H,C
CH,
H.C, C|
H,C
H3C_C_N02 3
© e (D) YH\NOZ
o)

A given nitrogen-containing aromatic compound A
reacts with Sn/HCl, followed by HNO, to give an
unstable compound B. B, on treatment with phenol,
forms a beautiful coloured compound C with the
molecular formula C;,H;,N,O. The structure of
compound A is — [NEET 2016 PHASE-2]

NH, NO,
W™ ey

CN CONH,
© @ (D) @

Identify A and predict the type of reaction
OCH3

Je2s A [NEET 2017]
Br
OCH,
NH,
(A) and elimination addition reaction
OCH,
Br
(B) and cine substitution reaction
OCH3
(© and cine substituion reaction

OCH,

©\ and substitution reaction
NH,

e
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Q.24 Nitration of anilinein strong acidic mediumalsogives Q.25 The correct order of the basic strength of methyl
m-nitroaniline because [NEET 2018] substituted aminesin agueoussolutionis:[NEET 2019]

(A) In absence of substituents nitro group always goes (A) (CH3),NH > CH3NH, > (CHg)5N

to m-position. (B) (CHg)3N > CH5NH, > (CH5),NH

(B) In electrophilic substitution reactions amino group (C) (CHz)3N > (CH4),NH > CH5NH,,

ismetadirective. (D) CH3NH, > (CH5),NH > (CH5)5N

(© Inspite of substituents nitro group always goes to
only m-position.

(D) In acidic (strong) medium aniline is present as
aniliniumion.
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Q1123|456 7]8]|9(10(11|12|13[14]|15]16|17(18]19|20(21|22]|23|24(25|26|27(28(29]30
AlC A|({A|B|D|A|D|C|D|(D|B|C|C|C|A|C|IC|D|A|[A|A]|]C|C[(B|B|C|(B|A]|D
Q([31]32|33(34]|35|36|37(38|39|40(41]|42|43|44|45]46|47(48]|49]|50(51|52]|53|54(55|56|57(58( 59|60
A[{B|B|D|A|C|B|A[C|A|B|A|D|C|B|C|C|D|A|A|A|D|C|C|B|(D|D|A|(D|B]|D
Q|[61(62(63(64(65(66|67|68|69]|70|71|72|73|74|75(76{77|78]79
Al(D|B|C|D|C|D|B|A|JA|C|C|B|C|B|C|C|A|B|D
EXERCISE - 2
Ql112]|3|4|5]|6|7]8]9(|10|11(12]13]14(15]16]17(18]19]|20|21]|22|23|24]125|26]|27]28|29]|30
Al|B BID|[C|A|A]|C BlA|C|C|B|C|A|A|C|B|C|D|C|B|A|D|B|B|AJA|B
Q|31]132|33|34]135|36|37]38|39|40141|42|43|44|45|46|47|48|49|50|51|52(53|54|55|56]57|58]59]|60
A|lA|C|A|B|B|B|D|B|A|J|A|JA|C|B|C|A|D|B|C|B|C|C|B|B|JC|A]JA|C|B|C|A
Q|61|62]|63|64
A|D|B|BJ|A
EXERCISE - 3
Qf 1 2 3 4 | 5|67
Al 2 6 315 1[14|2]|5
EXERCISE -4
Q|1|2|3|(4|5(6|7(8|9[|10/11|12|13|14|15]|16|17|18(19(20(21(22|23(24|25
A|IB|A|D|A|D|(D|C|(B|BfC|B|C|D|A|A|JA|C|B|A|JA|D|B|A[A]|B
EXERCISE - 5
Q|12 (3 |4|5|6|7|8|9([10(11(12|13|14(15(16|17|18|19(20|21|22(23|24|25
AlC|D|C|A|lA|lD|B|C|B|B|fA|C|D|D|B|(DfB|B|C|A|(C|B|D|D]|A
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ORGANIC COMPOUNDSCONTAININGNITROGEN

TRYITYOURSELF
(C). Primary aminesgive carbylaminetest.
(D).C-C~-C-C~-NH,, C_c_(lj_c

NH»

T |
C-C-C-NH,, C- G- C,C-C-C-NH-C,
NH»

C\ c

|
C-NH-C c-C-NH-C-C,C-C-N-C
c/
(©).R-CN _LAlHa _ R_CH,-NH,

©). R-NH,—N%2 , R OH+ N, +H,0

©)

(6)

(7

8
©)

(10)
(1)
(12)

(13)

(D). CHy—CH,—CH,—-Cl _KCN
CH3—CH,-CH,—CN +KClI

(C). CoHgNH, —N9%2 . H, — OH
(A)
— PG5, coHy - a8, CoHg - NH,
(B) ©

(C). Secondary amides do not give Haffmann’s bromamide
reaction.

®)

(D). Only CH5—NH, givesonly carbyl amine and Hoffmann
test and only (CH,),NH gives Libermann test.

(D)

©

(C).— NH, group increases electron density of benzene
ring dueto maximum + R effect.

(C). Phenoxideisformed whichismorereactive.

[4
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CHAPTER-12:
ORGANIC COMPOUNDSCONTAINING
NITROGEN
EXERCISE-1

@  ©. r

1° Amine

(@  (D).CgHgN canformall the 3 amines.

CH3CH,CH, —NH, ,

1° amine
CH3-CH; -NH-CH3,CH;- N -CHj4
2% amine |
CHsy
Pamine

(3  (A). Trimethylphenyl ammonium bromideisaquaternary

ammonium compound.
(4)  (A). Nitrogen forms three sp3 hybridised sigma bonds

©

(10)

1)

(12)
(13)

(14)

(C). In common system, an aliphatic amineis named by
prefixing akyl group to aminei.e., alkylamineasone
word. In secondary and tertiary amines, when two or
more groups are the same, the prefix di or tri is
appended before the name of alkyl group. In case,
more than one amino group is present at different
positions in the parent chain, their positions are
specified by given numbers to the carbon atoms
bearing — NH,, groups and suitable prefix such asdi,
tri isattached to the amine. Theletter '€’ of the suffix
of the hydrocarbon part is retained.

3 2 1
N-Methylprop-2-en-1-amine
(D). (CH3),CHNH,: CHz~ C|3H —NH; Propane-2-amine
CHj
(B). H,N - CH,CH,NH, isnamed asethane-1, 2-diamine
(C) 02H5| + NH3 — HlI +C2H5 — NH2
C2H5OH + NH3 —> H20+ CzH5 - NH2
©).

with carbon atoms of methyl groups and has a non- CH3,}tC';ﬁ —NO,+ 6[H]—""S5 CH3 -~ CH, —NH2+2H,0
bonding electron pair in fourth sp3 orbital. Thus, Hroehane Ethy! amine
(CH3)3N has pyramidal shape. (15) (C). CH3-N=C+4[H] M)CH3— NH - CH,
H,C_ NH; 2° amine
C,H alumi
® ® NCCH, (16)  (A). CoH5OH + NHz — =225 CyH5NH, + H,0 -
CH
1-Methyl G +
Cyc|0hexy|an‘|ine Trlethyla_mlne (1n (C) R - CN + Hzo HZO/ H 3 RCOOH + NH3
(1° amine) (3° amine) . .
It yield amine when reduced as —
CH3 NH—CH3 R—CN+H2—)R—CH2—NH2
I .
CHy— o= NH, (18) (C).CHy—N=C—AM4 , CH,—NH-CH,4
CHs N Sec. amine
tert-Butylamine N-M (Ethyl ani line NH
(1° amine) (2° amine) (19) (D). CHgl ——=2— CH3NH,
. . . . A Methyl amine
(6) (D). Amines constitute an important class of organic
compounds derived by replacing one or more CHl CHl
hydrogen atoms of ammoniamolecule by alkyl/aryl ; D(|Cn:1 :ﬁ)ﬁaﬁme ’ Tri(rf: fﬂ)g:lme
group(s). In nature, they occur among proteins, Y y
vitamins, alkaloids and hormones. Synthetic e}
examples of amines are polymers, dyestuffs and Il
drugsp Py Y (20)  (A). CHz—CH,— N — O+ 3H, —> CH3CH,NH, +2H,0
() (A). If onehydrogen atom of ammoniaisreplacedby Ror - (21)  (A). CH,CONH »+ Br, + 4KOH
Ar, weget RNH, or ArNH,, aprimary amine (1°). If (Acetamide)
two hydrogen atoms of ammonia or one hydrogen CHANH- + 2KBr+ 2K -CO
atom of R-NH,, are replaced by another alkyl/aryl —-2H0 (,\?;lethylza:rnme) Tef2ts
' ' . Primary aliphatic amines can be prepared by ri
(R) group, weget (220 (A).P aliph b ed by Gabriel
R-NHR', secondary amine. The second alkyl/aryl synthesis. 2° amines & aromatic 1° amines cannot
group may be same or different. Replacement of be prepared.
another hydrogen atom by alkyl/aryl group leadsto  (23) (C). Hofmann bromamide reaction isthe best method to
theformation of tertiary amine. o reduce one carbon atomin the amine from amide.
(8) (D). Nitrogen orbitals in amines are sp3 hybridised and
the geometry of aminesispyramidal.
[ 273
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CH3CHzCONHz+ Bry +4KOH (CH3),NH > (CH3)3N > CHgNH,,
_Heat | CHLCH,NH, + 2KBr +K,COg + 2H,0
(24) (C).R-X KN, R_CNNUCHOH | R_CH,NH, R NH OH e
25) (B). Theamid educti ithLiAIH, yield amine.
(25 (B). Theami esonr l.JC ionwith LiAIH, yield amine. (38) (C). @ Cone, sto4 H,S0,
(i) LiAIH,4
R-CONH, iy FL0 RCH,NH,,
2 (39) (A).Basicityorderis
(26) (B) CH3CH2NCW CH3CH2NHCH3 C4H5NH2 < (CH3)3NH < CH3NH2 < (CH3)2 NH
) o (CH3)3NH s less basic due to steric effect while
(27)  (C). Inthisdegradation reaction, migration of an alkyl or C,HeNH,, is less basic due to resonance.
aryl group takes place from carbonyl carbon of the  (40)  (B). The nitrogroup is very firmly linked to the benzene
amde_ to the nitrogen atom. The amine so f(_)rmed nucleus and does not undergo any displacement
contains one carbon less than that present in the reaction. Nitro group deactivates the benzene
amide. nucleus.
BrleaOH NO
—
(28)  (B)- CHCH,CONH, —Nz0mn) 2 NOzOH NO,
CHLCH,NH, + NaBr + Na,CO,+H,0  (41)  (A). + KOH (solic) "t @ s
(29) (A) C2H5NH2 + CSZ + chlz — C,H5NCS+ 2HCI + HgS
CeHgNH, — 292, C HN,LCl o
(30) (D). CeHsNHz — = 6HsN> (42) (D). Thesynthesisof primary aminesfrom phthalimideis
C.HO al known as Gabriel phthalimide synthesis.
> CeHsOH + N +H (43) (C).Aniline is resonance hybrid of five structures and
NaNO, + HCl 0°C anilinium ion is obtained by accepting a proton can
(31)  (B). CeHsNH, CeHsN2Cl have only two resonating structures. Greater the
(32) (B).R-CH,-NH,+0=CH-R— number of resonating structures, greater is the
1° amine ddenyde stability.
R—CH.—N=CH-R+H-O (44) (B).Primary and secondary amines can form hydrogen
A ldimine 2 bonds whereas tertiary amines fail to do so. Hence,
their boiling points are lowest.
(33) (D). CHz—CH,— NH, + HCl = CH3CH, - NH3ClI (45) (C).Amines are basic in nature while amides are
Ethyl ammonium chloride amphot ericin nature.
Amines are basic in nature they react with acid o (46)  (C). Amines are reactive because of the differencein the
formsalt. electronegativity between nitrogen and hydrogen
atoms. and also due to the presence of unshared
(34) (A). (CH3)oNH>CH3NH;, > (CH3)3N > NH,4 pair of electrons over the nitrogen atom.
2%amineis 1%amine Pamine  Ammoniais (47) (D). Electrophilic substitution reactions are
most basic least basic (@ Bromination of aniline
KMnO (b) Nitration of aniline
(35 (©). CHs ;ﬂ?:'b__ NH2 (O] s (c) Sulphonation of aniline
viamne (48)  (A).HaC—CHy—CH,—CH,—NH,
ot n-Butylamine (Primary amine)
CH3—CH = NH—=2"—5CH5;-CHO CH4CH,— NH-CH,— CH,4
Aldimine Acetaldenyde Diethylamine (Secondary amine)
(36) (B).Because the N atom in aniline has a lone pair to CHs
donate and also due to +1 effect of — NH,, group. CHa N— CoH
(37) (A). Basicity of aminesincrease with increase in number 3 205

of — CH5 groups (or any group which cause + effect),
due to increase in electron density on N atom. Asa
rule, the basicity of t-amine should be morethan that
of s-amine, but actually it is found to be lesser than
s-amines. Thisisdueto steric hinderance of bulkier
alkyl groups, which decreasesthe availability of lone
pair of electron on the N atom of the amino group.
Hence the correct order of basicity is:

Ethyldimethylamine (Tertiary amine)

Primary amines have two hydrogen atoms available
for hydrogen bond formation, while 2° amines have
only one hydrogen atom for hydrogen bond
formation.

=
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3° amines do not have intermolecular association (61) (D). Allyl isocyanide.
due to absence of hydrogen atom. Thus, order of CH,=CH-CH,-N=C
boiling point of isomeric aminesisasfollows:
F<e<1eorlli<l<I, (62) (B). CoHsBr+ KCN—3%M% , C,H;CN +KBr
(49) (A). Primary amines react with benzoyl chloride to give Hverolveis
benzamides and the reaction is known as (63) (C). R-C=N+2H,0—>">%%; R—COOH +NH3
benzoylation. - Hydrolysis
CHyNH, + CgHsCOCI > CHNHCOCHg+HOl B8 (B) | RN=C +2H;0—=F555 RNH,+ HCOOH
: . o, Formic acid
Methanamine Benzoyl N-Methylbenzamide 1 amine
chloride (65) (C). CHgNC+4H—"AMa , (cHg),NH.
(50)  (A). Benzenesulphonyl chloride (CgH5SO,Cl) acts as ether
Hinsberg’s reagent. o (66) (D). R—NC+2H,0 —> RNH, + HCOOH .
(51) (D). Inductive effect, solvation effect, steric hindrance
etc., affect the basic strength of amines. (67) (B). CgHsNH,+ CHCl3 +3KOH
(52) (C). Amine sdlts are soluble in water but insoluble in Aniline  Chloroform
organic solventslike ether. Amines have an unshared — CgHgNC+3KCl +3H,0
pair of electrons on nitrogen atom due to which they phenyl isocyanide
behaveasL ewisbase. Basic character of aminescan Thusin this reaction phenyl isocyanideis produced.
be understood in terms of their K,) and pK, values. Thisiscalled carbylamine reaction.
(53) (C). Thetrend in boiling point can be explained on the
basis of intermolecular hydrogen bonding whichiis  (68)  (A). @N = N@ NH,
maximum in primary amines Orange colour
(54) (B). Aliphatic primary aminesreact with NaNO, and HCI . 9 o
to yield alcohols. (69) (A). Diazo-coupling is useful to prepare some dyes.
C,HgNH, + HNO, (NaNO, + HCl)
— C,HLOH +N,+H,0 N=N—=Cl+H NH;
(55) (D).- NH, group is oxidised on direct nitration hence — Benzenediazonium
NH,, group is blocked by acetylation and then chloride
nitration is carried out.
NH, NHCOCH, - @N = N@ NH,
@ CH5COC :NS% Amino azo benzene (yellow dye)
= (70)  (C).— NH, group increases electron density of benzene
NHCOCH, NH, ring dueto maximum + R effect.
(71) (C).Phenoxideisformed whichismorereactive.
_HOH* | (72)  (B). CgHsN,*Cl~isnamed as benzenediazonium chloride
(73) (C). Diazoniumsatsasoformthecomplexeswithmetalic
NO, NO, salts such aszinc chloridei.e., (ArN,*),ZnCl 42‘
(56) (D) A“pha“cand a‘omaticpri mary af]d g:ondafy arm nes (74) (B) Benzenediazonium Chloride iS Very Unstable and
react with acid chlorides anhydrides and esters by explodeson storage. .
nucleophilic substitution reaction. This reactionis (75)  (C). Diazotisation of aromatic aminesisachieved by using
known as acylation. In the acylation reaction of nitousacid. . N
arn| nes there is rep|acernent of hydrogen atom Of (76) (C) Reactionis done|n m||d baSC COF.IdItIOHS .
NH,, or NH group by the acy! group. The products  (77) ~ (A). The CI7, Br~ and CN™ nucleophiles can easily be
obtained by acylation reaction in amines are known gtr(o)d.uced rl]n the b_enZ?nCZl flggslé"néhe presence of
as amides. u(l) ion. Thisreactionis meyer reaction.
(57)  (A). Primary amine reacts with CHCl; and alc. KOH to Cu,Clo/HCl |
formisocyanide while secondary and tertiary amines ———>AICI+N,
do not react. +y— | CuBry/HBr
(58) (D). Anilinium hydrogen chloride produces chlorideion AMNZX"— >ATBr+ N,
which gives white precipitate with AGNO;. In fact CUCNKEN _ ArcN + N,
anilium chlorideisapart of aniline. ] ) ] ] ] )
(78) (B). Diazonium saltsareintermediatesin the preparation
(59) (B).Only 1°amines(i.e. Me@ NH, inthe present of avariety of aromatic compoundsincluding dyes.
. N . ) (79) (D). Diazonium saltsare very good intermediates for the
case) give positive carbylamine reaction. introduction of — F, CI, Br, I, CN, OH, NO,, groups
(60) (D). Secondary amines do not give carbylamine test. into the aromatic ring.
[ 275
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Aryl fluorides and iodides cannot be introduced by
nucleophilic substitution of chlorine in
chlorobenzene but cyanobenzene can be easily
obtained from diazonium salt. Replacement of diazo
group by other groups is helpful in preparing those
substituted aromatic compounds which cannot be
prepared by direct substitution in benzene or
substituted benzene.

EXERCISE-2

(B). There is no free hydrogen in tertiary amines hence
they do not form salts and are not soluble in acids.

(D). CH, :CHZ% BrCH, — CH,Br— N,
(x)

NCCH,CH,CN —AHa 1 NCH,CH,CH,CH,NH

(Y) (1,4-Diaminobutane)
Z

(B). LiAlH, in ether reduces aryl nitro compoundsto azo
compounds.

LiAIH,/
2CgHENO, —2#—> CgHs-N =N-CgHs

Nitrobenzene Diazobenzene

Brp/NaOH NH.
(1° amine)
(OneC less)

Il
(D). R—C—-NH,
Amide

All other reactions give same number of C atomsin
the chain of amines asin the reactants.
(C). Only primary amineswill give carbylamine reaction.

(A). RyNH +CHzcocl —>  RNCOCH3

Secondary Acetyl N, N-diakyl acetamide
amine chloride or dialkylethanamide
+ =
N, Cl
__NaNOp+HCI |
OB o
CN CH,NH,
CuCN or H,/Ni @
KCN
Benzylamine

(C). Primary aliphatic amines with nitrous acid to form
aliphatic diazonium salts being unstable, liberate
nitrogen gas quantitatively and alcohols.

R—NH2+HNO NaNO,+HCI

[RN,*CI] _H20 , ROH +N,+HCI

(C). The reactions of diazonium salts can be broadly
divided into the categories namely—

(@ reactionsinvolving displacement of nitrogen.

(b) reactionsinvolving retention of diazo group

|
(B). CHyCH,COOH — (32— CHACH,COC
)

NHj Br,/KOH
— CH3CI-:$§ZONH2 —25 > CH3CH,NH,

(10)

NH,
1 A). @ is the weakest Bronsted base due to

delocalisation of lone pair of electrons of N-atom
into the benzene ring.

(12) (C). Hofmann developed amethod for the preparation of
primary aminesby treating an amidewith brominein
an aqueous or ethanolic solution of sodium
hydroxide.

RCONH, + Br, + 4NaOH— RNH, + Na,CO5 + 2NaBr + 2H,0
NH, NH,
Br. Br
(13) (C). +3Br, __Br2/H0 | .
Br
2,4, 6-Tribromoaniline

(14) (B).3° amine does not react with Hinsberg reagent, 2°
amine reacts but isnot soluble in alkali.

(15) (O).RN=C 41, RNHCH,

Other compounds give primary amines.
RNO, — %, RNH,, + 2H,0
RCONH, —#1 5 RCH,NH,, + H,0
RCN—2", RCH,NH,

(16) (A).NHj3 is more basic than H,O, therefore NH,~
(conjugate base of weak acid NH,) isastronger base
than OH™. Thus, decreasing order of basic strength
is:NH,™>OH™>NH;>H,0.

an @A)

3
O LB
N,CI™

(18) (C). The correct order of increasing boiling pointsfor the
bases (CHg)3N < (CH3),NH < CH,;NH,

(19) (B).In aqueous solution, the most basic amine is
(CH3),NH and hence it is most reactive towards
dilute hydrochloric acid.

(20) (C). Benzenediazonium chloride decomposes easily in
the dry state.

CH3\

21) (D). CH-NH

@) @), POH-NH:

1° amine

I sopropylamineisaprimary amine.

=
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(22) (C).Primary, secondary and tertiary amines can be (36) (B).Four 1° aminesarepossible
separated by Hinsb_erg reagent which is CH3CH ,CH,CH,NH,, (CH3),CHCH,NH.,
benzenesulphonyl chloride.
o CH3CH(NH,)CH,CH3,(CH3)3CNH,
" NH/E (37) (D). CH3CONH, —MNB" , CHNH,, -
\ 2
(38) (B). CH3CONH,+ Br, + 4NaOH —
23) (B). KOH, CH5COCl Acetamide
TBr,
2 CH3NH, + Na,COg + 2NaBr + 2H,0
NO, NH, Methyl amine
SHCI ) @
Nitromethane (chloropicrin)
(25) (D). NHg+ CoHgl > [(CoH5)4N*] 1™ (40) (A). CH3NO, +6H s, CH3NH, +2H,0
(excess) Quaternary salt HCI
(26) (B). (CH3),NH > CH3NH, > (CH3)3N (41)  (A). p-nitroiodobenzene from p-nitroaniline
b= 54x10*% 45x10% 06x107* N
(27) (B). CHz—NH,+HNO, — .92 NaNoi @ @
HCl,0-5°C
[CHaN5CI) —H29 5 HCI+N,+CHZ0H X n.trNo';n.nne Ny 1
p-ni r0| o
(28) (A). benzene
NH
PO0H cocl CONH, ? NH, N=NClI
2NH; Br,
PClg —_— —_— 0°c
—> —NH,CI KOH (42) (C). + HNO,; + HCIl ———
Benzoy Benzamide Aniline — Diazotization BeTene
Ch'(Cg)ide e ® e diazonium
chloride
(29) (A). Nitrous acid is produced in the reaction mixture by . . .
the reaction of sodium nitritewith HCI (43) (B). Only primary aromatic amines can undergo
' diazotisation.
(30) (B). RNH,+CHCI;+3KOH 2, RNC+3KCl+3H,0 NO
Only RNC and CHCI; are involved in carbylamine :
reaction. Nitration [ i ]
(31) (A). Presence of electron withdrawing (-1 or —M group) (44 (©. @ NOs > "“No,
like -NO,, at p-position will decrease thebasicity, so 1,3, S-trinitrobenzene
(2) will be the least basic, whereas presence of 3- nitro group can be introduced.
electron donating (+1 or +M) group like—-OCHgatp-  (45) (A).
positionin (4) will increase the basicity so (4) will be C.Ho)NH HONO N
the most basic. Hence correct order of increasing (CaHs)2NH +(aq) - (%iz;fll)ﬁiwowgn;}:) +H0
basic characteris: 2<5<1<3<4. . :
(32) (C). Amines are stronger Bronsted bases than alcohols (46) (D).Nitro compounds are not explosive but stable
and phenols as they have tendency to accept a compound.
proton. NO, NO2
Phenols are more acidic than a cohols, thus, phenol H2SOy4 @
has least tendency to accept a proton hence, is the @7 ®). @ +HNO3 ——— NO,
weakest Bronsted base. mdinitrobenzene
(33) (A). 1l is not an acceptable canonical structure because  (48)  (C). Hofmann’s bromamide reaction
nitrogen has 10 valence electrons in the structure. CHa — CO— NHo+ B, + 4KOH —H29
Aniliniumion existsin two canonical structuresonly 3 Acetamide 2T 72
whicharel & 11 CH3NH, + K,CO3 + 2KBr +2H,0
(34) (B). CH3CH, - O-N = O isanitritederivative, henceit Meth)3ll amiﬁ; 2-Pg  ARBIH 22
isnot a nitro derivative. N CoH-OH
(35) (B). CH4CN iscalled acetonitrile. (49)  (B). CHEC=N+4H] — "= 5= CH3CHoNH,
uction
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I—




SOAL

Q.B.- SOLUTIONS

STUDY MATERIAL : CHEMISTRY

(50)  (C). cHyc00H — "%, cH,coc EXERCISE-3

(51)

(52)

(53)

(54)
(55)

(56)

(57)

(58)

(59)

(60)
(61)

(62)
(63)

(64)

— W3, CHLCONH, —NBT CHNH,

(©): CgHgNO, +6H M2 5 CHNH,+ 2H,0

Nitrobenzene Aniline

(B). (R)2CH-NO, —M% , (R), clt— NO,

N=0O

M> Bluecolour.

(B) C2H5NH2 &) C2H50H

Ethyl amine Ethyl acohol

PG5, o Hscl M, HGNH,

Ethyl amine
(C). R3N + HONO — R3N.HONO
called as Quaternary ammonium salt.
(A). Because of presence of electron withdrawing group
-NO,.
(A). CH3CH,NH, + CHLCOCI
— CH3CH,NHCOCH3 + HCI
N Ethyl acetamide
(C). This is Hoffman-bromide reaction. In this reaction
one carbon less amines are formed from amides.

Br,/KOH

CH3CONH, CH3NH,

NH .
2 isatype of 1°

CH,amine and hence
(B). 3gives+ve carbyl
amine test.
CH3

\A

(CH3),NH + CHzCOOH

o]
I H, - Ni
(A). R-C-NH, —2——5R-CH,-NH,

(D). Liebermann’s Nitroso reaction.

NN
(B). 4 ismost basic

(B). N-alkyl formamides when dehydrated with POCl 5 in
presence of pyridine give isocyanides.

(A). CgHs — NH, + CHCI3 + 3KOH

— CgHgNC  +3KCl+3H,0
Phenyl Isocyanide

@

)

3

4

©)

2 —NH,and- CO0® aretwo basic groups.

I

NHp
Melamine

‘NH,
RN N
3. K N * Active basic sties
*N |
H

Lone pairs at * marked nitrogen are not involved in
resonance hence available for reaction with acids.

50. Hybridisation of carbon in R — C = N issp whilethat
of the carbon in RCH,NH,, is sp°.

So, percentage change in s-character

11 1

- %xlooz%xloozw%

2 2

Ni—iz i\in

6. lonepair.

4.
(@ >C=0+HCOONH,——> >CHNHCHO +H,O+
COZ
H(—D
———> HCHO+>CH,~NH,
Hydrolysis
Conc. HCI
-H20

(b) R-C-N-OH R-N=C=0

|
O H
2O, R-NH, +K,CO,
(©) b.p.of 1°amine > 2°amine> 3°amine

Primary and secondary aminesforminter molecular
H-bonds. While tertiary amines do not form inter
molecular H-bonds. Asaresult, 1° & 2° amines show

high B.P. than 3° amines.

+
(d) RCH,NH, __ 0] , R-CH=NH —H22H__, RcHo+
NH,
Alkyl amine Aldimine Aldehyde
R R
cH-NH, _[O] c=NH
R> 2 —— R>
Ketimine
HoO,H* R
_H0H R>C =0+NH,
Ketone
©® 2R,NH 19, R,N-NR,
-H20
2°- amine Tetraalkylhydrazine
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(6) 2. Structuresare: (i) 1° (ii) 3° (iii)1° (iv)2° o
7 5 I
@ . . p values: (8)  (B).Byreactionwithonemoleof CH; —C—Cl withone

CgHgNH,, < CgHNHCH, < C2H5NH2 <(C,Hg),NH

(b) Increasing order of basic strength :

(C,Hg),NH > CHzNH, > CgHNH(CHy), >

CgHsNH,,

(¢) Increasing order of basic strength :
p-nitroaniline<Aniline < p-toluidine

(d) Increasing order of basic strength :

C6H5NI-_|2 <CgH5NHCH, <.C6H5CH2|\.IH2 9)
(e) Decreasing order of the basic strength in gas phase
(CoHg)gN > (CoH5),NH > C,H NH, > NH,

(f) Increasing order of boiling point :
(CH3),NH < C,HNH, <C,H;OH

(9) Increasing order of solubility in water :

CgHeNH,, < (C,H2),NH < C,HNH,

EXERCISE-4
(1)  (B).Isocynide

@ O
(3) (D).Wurtzreactionfor alkanes.

RS =g

(5) (D). CHg—CH,—NH,+CHCl3+3KOH

— CHENC+3KCl

CHj CH3 CH4
o NO,
(6) (D) Nitration +
NO,

CHg CHj

Sn/HCl
—

NH NH
CHy 2 3

NH, NaNO,/ Br HNO2/H,SO,
&)%@ (13) (D). @r—» @

- NH,, group the molecular mass increases with 42
unit. Since the mass increases by (390 — 180) = 210
hence the number of — NH, groupsis 5.

O O

Il
c-cl m)—) R—NH—C—CH3

(ac)

R—NH,+ CHg -

RNC T
(alkyl isocyanide)

— +3KCl+3H,0

(10) (C).Aliphatic aminesare morebasic than aromatic amines.
(CH3),NH > CH3NH, > (CHg),N
(among aliphatic aminesin water).
Among CgHsNH,, CH5NH,, (CH4),NH, (CHy)3N,
CgH5NH,, is least basic due to resonance.
Out of (CHg)3N, CH3NH,, (CH3),NH
(CH3),NH is most basic due to +I effect and
hydrogen bonding in H,O.
(:H3
(®)
(C). RCONH,, +4NaOH +Br,,

1w @.
N; Cl™
— RNH, +Na,CO; + 2NaBr + 2H,0

@ CuCN/KCN

CH3

__NaNOp/HCI
— os5c

NH,
CH3

(12)

@ @
l NO2 l NO2
CH3 CHg NH2
Sn/HCI NaNO
HCI CuBr
2% Oz
NO, NH, N,*CI™ ( g NO2 (47%)
(51%)
™ (©.
N Cle N2
2 E 14)  (A). Amidines, are stronger organic bases.
AN g 9
_ NaNOp NH
HBFy
HCl 278K (15) (A) R _ CE N A|H(I BUZ) R _ CH _ N
n (B) H,0 _
Benzene dl.azonlum Fluorobenzene —<=>R-CH=0
chioride (16) (A).Basic strength order
+N,+BF5+HCl (CH3CH,), NH > CHZCH,NH, > NH;4
2°amine 1°amine
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18

PN
an (© “on ” @@
a.-naphthol
(1-naphthol) N= N
orange red dye
(18) (B). Gabriel phthalimide synthesis:
o] o)
1KOH
(1° halide S2)
o] o]
l”ﬁ
COOH
R-NHp+ @(
COOH
NHz CHCIl3/KOH
Carbylami
19 @ Abarine
CN O e
Pd/C/H,
H
|
E >
" N
NH2 2
NaNO»o+HCI
(200 (A). =
(Aniline)
+ NH>2
in acidic medlum "
10
(C-N coupled
product)
Aniline undergoes diazo coupling in acidic medium
i +
with PhN>.
(@]
(231) (D). @N—Et% C2H5NH2
O
Reagent is NH,, — NH,, by-product will be
O
I}I—H
-H
O
C
HaC\. ® o

H 3C\
H3C/

A Oeh

Methyl orange
Methyl orangeisuwd asanindicator in acid basetitration.

1]
NH-C- CH3 NH-C-CHjy

@3 (). @ @ —»@B

CH3
24) (A). >\(CN Pero:ide NCN
(A)
CN
—M /\/\ﬁ
(B) ‘o
25 (B) NH, N,Cl
(25 (B). /@ NaNOJHCI /@
273-278K
BY Bf

(Diazotisation) (m-Bromo benzene
diazonium chloride)

Br
NG, HN°3 o CuBr
Z\@\ Sand M;yers X)
Br (Nltratl on) reaction
EXERCISE-5

(1)  (C).Electrolytic reduction of Nitroalkanein weakly acidic
medium give aniline.

N02 NHZ
Electrolytic reduction
(weakly acidic medium)
Aniline

Whereas in strongly acidic medium it gives
p-hydroxyaniline

) ) NH
NO2 " Ejectrolytic reduction NHOH 2
in presence of
Conc. HpSOy4 Rearrangement
_
(Strongly acidic
p-Hydroxy
aniline

]

€]

N, CI

o o0 o
Arene diazonium salt

CuCN CN ) CHazNH;
— Ho/Ni
(follows Sy 1 path) —

NaN02

v
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CH,- OH
HNO, @/
—2

Benzyl alcohol

(3) (C).Benzylamineis more basic than aniline. The reason
is that in aniline, the lone pair of nitrogen is
conjugated with benzene ring so it is not available
readily for others. Onthe other handin Benzylamine,
nitrogen is not directly attached with ring so lone
pairs are not conjugated with ring.

(4)  (A). Reduction of alkyl isocyanidesin presenceof LiAIH,
yields secondary amines containing methyl as one
of the alkyl group.

R-N=C+4[H] —-AH4 , R NH-CH,

2° amine

€g., CH3—N=C+4[H] _LAHs | CH3— NH-CHj,
dimethyl amine

whereas, alkyl cyanidesgive 1° amine on reduction.

N, CI”

© . @ N, @

CHs
< CHy
N/ o N<
— wd CHs

(6) (D). 2° diphatic and aromatic amines react with nitrous
acid to form N-nitrosoamine.

CHj
NHCH; ,L_N:O
+Nd«%+HCL+[:j_

N-nitroso-N-methylaniline
(7 (B).HONO,+H,SO,— NO,* +H,0+HSO,~
Nitric acid acts as a base by accepting a proton.
® (©.

(i) Presence of electron withdrawing substiuent
decreases the basi city while the presence of electron
releasing substituent like, — CHg, — C,Hg etc.
increases the acidity.

(i) HNO, converts — NH, group of alphatic amineinto
—OH while that of aromatic amines into — N = NCI
Since, phenyl group isael ectron withdrawing group,
it decreases the basicity. Alkyl group, on the other
hand, being el ectron releasing, increasesthe basicity.
Thus, akyl amines are more basic as compared to
aryl aminesaswell asammonia.

R-NH, __HNO2 _ R_OH

Thus, HNO, (nitrous acid) converts alkyl aminesto
alcohols. But CgHsNH,, __HNO2 . C;H-N=NCl

benzene diazonium chloride
HNO, does not convert aryl amines into phenol.

[ 281

NHOH
__ZnNHgCl

9) (B). @ (neutral medium) @
(100 (B). @CHZN Hz compound is most basic due to

localized lonepair of electron on nitrogen atomwhile
other compounds have delocalized lone pair of
electron.

(A). As (A) gives alcohol on treatment with nitrous acid
thus it should be primary amine. C;HgN has two
possible structures with — NH,, group.

CH;—CH,-CH,~NH, or CH3—(|ZH—NH2

1)

Asit gives isopropylmethylamine thus it should be
isopropyl amine not n-propylamine.

5N\ chyy— CH-CHg+ Ny T — i,

CH3- KOH
OH

?H—NH
CHj
(A)

Reduciton

CH-NC—2N , CH3 - (|3H —NH-CH;3

CHj CHg
(©) Isopropylmethylamine

CH3 -

NO,

¥

®
Mixture of [Conc HNO4 conc H,SO,] gives NO;
which acts as electrophile and in nitrobenzene -NO,

NO,

©>\No2

1, 3-Dinitro benzene

Conc. HNO3
+Conc.H2SO4
—_—

80-100°C

(12)

@
group is m-directing group so NO, attacks at
m-position.

NG, NO,

H3P02/H20 @
_—
Br Br

N,Cl
@20

(13 O

(14)
(15)

(D). Mgjor product is formed by para attack.

(B). Aromatic diazonium salts are more stable due to
dispersal of the positive charge in benzene ring.

(16) (D).

NO, NHOH NH,
Electrolytic
reduction
(Strongly Rearrangement
acidic medium)
Phenyl
hydroxylamine OH
p-aminophenol
(17) (B).Benzoylation of aniline is an example of Schotten

Bauman reaction.
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:Cla
(22 (B). ©/ “sa @ _HNO:
18 (B). due to resonance C — Cl bond acquires double

bond character. Does not undergo nucleophilic

OH
substitution under normal conditions. @
(19) (C).CgHgN : CHg—CH,-CH,—NH,),

2c|

CHg—ciH—CHg 1° amine
NH, O_
CHy— CH,~NH - CH, 2°amine

(23) (D).

CH3; - N-CH ° ami
3 | 3 2° amine o, OCHj OCHj

CHg3 Nany [f] @ NHg, |

G

Example of substitution reaction.

(20) (A). R — NH,
Arylami Alkyl amine
(&?gg (more basic) @4 . @ @
Aniliniumion
CH,

|
0
(@D (©) He- C|:_ NO, - — N Hgz ism-directing, hence besides para(51%) and

CHg ortho (2%), meta product (47%) is also formed in
T . significant yield.
mooa%?éig atom on the carbon atom having (25) (A).In agueous solution, electron donating inductive
5 .

effect, solvation effect (H-bonding) and steric
hindrance all together affect basic strength of
substituted amines.
Basic character :
- 3)oNH >CH3NH2>(CH3)3N
2° 1°

[4
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