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ORGANIC COMPOUNDS CONTAINING NITROGEN
SOLVED SUBJECTIVE EXERCISE

Very Short Answer Type Questions (1 mark)

i During nitration of benzene with a mixture of concentrated nitric acid and concentrated sulphuric acid, nitric acig

acts as a base. Explain,

Ans. Both HNO, and HySO, are strong acids but H,SQ, is a stronger acid than HNO;. Therefore, during Nitration,
H,SO, acts as an acid releasing a proton. HNQOj, on the other hand, accepts this proton and thus‘acrs. as a base,
The protonated nitric acid then loses a proton to form nitronium ion which then brings about the nitration.

HpS04 ——H* + HSO;

N

AS y +
H™ + HO —NO, —» [H,0-~NO, | —» HoO + NO,

Nitronum ion

2. Why does acetylation of ~NH, group of aniline reduce its activating effect?

Ans. Due to electron-withdrawing effect of the acetyl group, the lone pair of electrons on N-atom is attracted by the
C = O group. As a result, lone pair of electrons on N-atom is not exclusively available for donation to the benzene
ring and hence activating effect of the NH, group is reduced.

3. Write a chemical reaction in which the iodide ion replaces the diazonium group in a diazonium salt.
+
NoCl [
Ans Kl A
: ¥ N e + KCl + N
Benzene
diazonium chloride lodobenzene
4. Why is an alkylamine more basic than ammonia? 1
Ans. Alkyl amine is more basic than ammonia because the +1 effect or electron donating nature of alkyl group increases ;
electron density on ‘N’ atom in alkyl amine. j
5. Give an example of a zwitter ion. l
+ o }
- Ans. HSNQSOE, sulphanilic acid. é
|
|

’ 6.  Howis the basic strength of aromatic amines affected by the presence of electron releasing group on the benzene
: ring?

( Ans. An electron releasing group increases the electron density on the N-atom. As a result, its tendency to donate an
' electron pair to a proton increases and hence the basicity of the amine increases.

7. Aniline gets coloured on standing in air for a long time. Why?

Ans. Duetostrong electron-donating effect (+R-effect) of NH, group, the electron density on the benzene ring increases.
As aresult, aniline is easily oxidised on standing in air for a long time to form coloured products

:
(e 8.  Giveachemical test to distinguish between aniline and N-methyl aniline. i
El,, Ans.  Onadding CHCI; and KOH, aniline gives offensive smelling isocyanide, whereas N-methyl aniline does not react. ;
' 156 el
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es of : the amine produced by the Hoffmann's degradation of benzamide.

nzamide is an aromatic amide containi ; e
Ans: Be . , o rjfalnmg seven carbon atoms. Hence, the amine formed from benzamide is
aromatic primary amine containing six carbon atoms.

NH,

Write structures and ITUPAC nam

Benzenamine

10. How will you convert ethanoic acid to methanamine.
gol. Ethanoic acid to Methanamine

CH,COOH —=%— CH,COC| —Mistweml , opp cONH, By KO »CH,NH,

Eihanoic acid Ethanoyl chlorine

(Hoffmann bromamlde reaction)
Ethanamide Methanamine

short Answer Type Questions (2 mark)

11. Why does aniline turn blackish brown in open air.

Sol. Due to strong electron-donating effect (+R-effect) or the NHj, group, the electron density on the benzene ring

increases. As a result, aniline is easily oxidised on standing in air for a long time to form coloured blackish brown
products.

12. Convertbenzene to aniline using the following reagents in correct order :
Alkaline KMnO, followed by HCl; NH,, heat; Br,/KOH; CH,Cl/anhyd. AlCI,.

CHjy COOK COOH
- CH3CVAnhyd.AlC13& KMnQy4, KOH, A HCl
E (F.C. alkylation) (Oxidation) (-KCl)

Benzene Toluene Benzoic acid

COONH4 CONHy NHgp

NHz | Heat B OH >
(-H,0) (Hofmann bromamide
reaction)
Amm. benzoate Benzamide Aniline

13.  Why ethanoic KOH and not aqueous KOH is used in the isocyanide test of aniline?
Ans. The isocyanide test of aniline requires the intermediate formation of dichlorocarbene (: CCly).

d}“) cl

= ' A= —NH— KOH(alc.
CeHsNH;, + :CCly — CgHs 1?] C\Cl -HCll CeHs CHClp “oHCI
H

+ -
CeHemIN=Cim OF CeHs—N=CH,

Phenyl isocyanide
To generate : CCl, from CHClg, a strong base like alc. KOH is needed. With aq. KOH only hydrolysis of CHCI; to
HCOOK will occurs.

CHCl. +3KOH (aq)———=—» HC(OH)y ————HCOOH 8, Hcoo
ZiCla +3KOH (aq) ——5q (OH)3 “H,0 ——-ﬁzT)Pot.fomatKe

157 : 1

R . A
Scanned with CamScanner



.
ey

L

_—_——

Chemistry ALL -
14. Aprimary amine, RNH_, can be reacted with CH,—X to get secondary amine, R— NHCH, but the only d'SﬂdVanta

- T . . a6 & : ts. C Ou sugges
is that 3° amine and quaternary ammonium salts are also obtained as side products. Can yc ggest a methqy

where RNH, forms only 2° amine? s catalytic reducti
Ans. 1° Amines react with CI ICl5 in presence of alcoholic KOH to form isocyanides which upon catalytic reduction Qive

2° amines.
YH/C > -
RNH, —_ROH/CHA, .o N_c_—__H/P ____.p_ NH—CH,
R s (Carbylamine reaction) (Catalytic reduction) 0o o
1° Amine 2% amine

15. Asolution contains 1 gmol. each of p-toluenediazonium chloride and p-nitrophenyldiazonium chloride. To this lq
mel. of alkaline solution of phenol is added. Predict the major product. Explain your answer. '

Ans. Inalkaline medium, phenol forms phenoxide ion which is more electron rich and hence more rgactnve lh.an pheng|
Coupling reactions between diazonium salts is an example of electrophilic aromatic substitution. In this reaction,
diazonium salt acts as the electrophile and phenoxide ion as the nucleophile. Evidently stronger the electlj@phﬁe
faster is the reaction. Now due to electronwithdrawing effect of the -NO, group, p-nitrophenyldlaz?m‘um cation isa
stronger electrophile than p-toluenediazonium cation (+I-effect of CH, group reduces its electrophilicity) and hence
couples preferentially with phenol to form 4-hydroxy-4'-nitroazobenzene as the major product.

\
- q' 4
S T o N=N OH
CHs = BETREI0 4 - Hydroxy - 4' - nitro -
azobenzene (major product)

Weaker electrophile _)

+
0N N=N

Stronger electrophile

16. Predict, giving reasons, the order of basicity of the following compounds in (i) gaseous phase and (ii) in aqueous
solutions (CH,),N, (CHa)ZNH, CH,NH,, NH..

Ans. Ingaseous phase, basic character of amines increases with increase in number of electron releasing groups, due to
+ I effect, so trend of basic character is 3° > 2° > 1°. But in aqueous phase, solvation of ammonium cation ocecurs
by water molecules, greater the size of ion, lesser will be the solvation, and lesser will be the stability of ion, so on
combining + [ effect and solvation effect, in aqueous phase trend changes to 2° > 3° > 1°,

17. Account for the following :
(a) Aniline does not undergo Friedel Crafts alkylation.
(b) Although-NH, group is an ortho and para-directing group, nitration of aniline gives alongwith ortho and pare-

derivatives meta-derivative also.
Ans. (a) During Friedel Craft’s alkylation, aluminium chloride acts as a catalyst, as well as a Lewis acid, it forms salt with

—NNH, group of aniline, so that —NH, group acquires a positive charge, and acts as a deactivating group, so

aniline does not undergo FCA.
(b) During nitration, in strongly acidic medium aniline is protonated to form anilinium ion, which is a meta directing

group, so along with 0~ & p~ isomers, meta isomer is also obtained.

18.  Write the reactions of (i) aromatic and (ii) aliphatic primary amines with nitrous acid.
Ans. (i) Aromatic primary amines react with HNO, at 273-278 K to form aromatic diazonium salts.

NHj N=NcI-
273 -278K
+ HN02 + HC| ———— + 2H20
Aniline Benzene diazonium chloride

(ii) Aliphatic primary amines also react with HNO, at 273-278 K to form aliphatic diazonium salts.
But they are not stable even at this low temperature. They decompose readily to form alcohol.

+
ChigCH;NH; + N, &Gy [CH3CH2 s NJ_@—’CHscmom N, + HCl
Ethane diazonium chloride Ethanol
(Unstable)

l
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1. How will you distinguish between :
NH,

(a) and CH,NH,

(o) CHy—N—Hand (CH)N,
CHa

Ans. (a) By reacting with NaNO, and HCl or HNO, at temperature 0-5°C.
Aniline will form diazonium salt.

CH3NH, will form methanol and bubbles of N, gas will come out of the solution.

(b) By using Hinsberg’s reagent. C;H:SO,Cl.
(CH3)3N will not react.
(CH3),NH will form a product insoluble in alkali.

20. Convert : (a) Aniline to phenyl isocyanide (b) Aniline to Benzonitrile.

NH,

N=C
e + CHCly + 3KOH — © + 3KCl + 3H,0

Aniline : Phenyl isocyanide
NH, NENC-  C=N
NaNOo/HCl CuCN
(b) —_— et
0-5°C KCN
Aniline Benzonitrile

21. Whyaromatic primary ami
Ans. The success of Gabriel phth

HOCI\04_Orgonic Compounds Comaming Nitrogen paS

organic halogen compound.

0 i

C\ @ @-— C\

/N +R=X —» N—R

© ﬁ ‘

1]

0] 0]

Phthalimide anion N-Alkylphthalimide

0]

Il

ord Moseriol \Eng
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S

nes cannot be prepared by Gabriel phthalimide synthesis? :
alimide reaction depends upon the nucleophilic attack by the phthalimide anion on the
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: Phthalimide anion 1 ! fbe ol
: As aryl halides do not undergo nucleophilic substitution reactions easily, aromatic primary amines cannot be prepa

: by Gabriel phthalimide reaction.
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Chemistry

22. Convert :
(i) 3-Methylaniline into 3-nitrotoluene (ii) Aniline into 1, 3, 5-tribromobenzene.
Ans. (i)

CHs

CHa
NaNO,/HBF,
273 -278 K N()N()g/( u
Dwotn?ahon l leat
NH, =NBF;

3-Methylaniline

(i)

3-Nitrotoluene
3- Methylbentene
diazonium fluoroborate

Nk, NiCI-
Br Br
NaNO,/HCI
Brszzo 2;3 ! CthHgOH/Heat
(Brommatlon) ([)la/ohsahon) Wl /0(7
Aniline

Br

1, 3, 5-Tribromobenzene

2,4 6- Tnbromoamlme

23. Complete the following reactions :
(i) CHN,CI + H,PO, + H,0 —

N (i) HBE,
(ii) CeHsN,Cl (ii) NaNO, /Cu, heat

CeHsN,yCl +H,PO +HO—%—>CH +Nj + H3PO4 + HCI
Ans. (i) Bem6eneglazgmum o £ ffiggction) ?uenﬁe ; i
chloride .
CeHsN,Cl —E85, ¢ HoNSBE; —el Y, O HoNO, + BF; + NaF
(ii) Benzenediazonium Benzenediazonium Nitrobenzene
chloride fluoroborate
Short Answer Type Questions (3 mark)
24. How will you carry out the following conversions?
(i) toluene — p-toluidine (ii) p-toluidinediazonium chloride —» p-toluic acid.
(iii) nitrobenzene — acetanilide
Ans. (i)
CHj
Conc. HNO,
+Conc. H2804 Fe/HCl
(Nitration) ( Reduction)
Toluene
NH,
p-Nltrotoluene p-toluidine
(major isomer)
(ii)
| CHj
CuGN/KCN H+/H20
Hydrolys:s)
‘N=Ner COOH
p-Toluidine - 4 -Methylbenzomh'lle p-Toluic acid
diazonium chloride :
160 1
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(iii)

NO.
2 NH, NHCOCH;
Sn/HCl (CH3CO)o0/pyridine
(Reductlon; (Acetylation)
Nitrobenzene it
Aniline Acetanilide

25. Acompound Z with molecular formula C,H,N reacts with C,H.SO,Cl to give a solid, insoluble in alkali. dentify Z.

Ans. Since the amine Z on treatment with CGHSSOZCI gives a product which is insoluble in alkali, therefore, the product
does not have a replaceable hydrogen on the N-atom. In other words, the amine Z is a 2° amine. The only 2° amine
having the M.E C3HgN is ethylmethylamine, i.e., the amine (Z) is ethylmethylamine (CH3CH2NHCH3)

ﬁ 0
I
SRR Y CsHs—ﬁ—Cl —  CHyCHp;—N—S5—CgHs
[l
CHjz O H3C O
Ethylmethylamine (Z)  Benzenesulphonyl  N-Ethyl-N-methylbenzenesulphonamine
Chloride (Insoluble in alkali)

26. How can you separate a mixture of primary, secondary and tertiary amines? Write chemical reactions involved in
the process. i
Ans. By Hinsberg's reagent (benzenesulphonyl chloride). The amine is treated with benzenesulphonyl chloride and shakén
with alkali solution when the three amines behave in different ways : :
(i) Primary amines form alkylbenzenesulphonamide which dissolves in alkali to form sodium or potassium salt of
monoalkyl benzenesulphonamide. .
(ii) Secondary amines form dialkyl benzenesulphonamide which does not react with alkali and hence it remains
insoluble, i.e., in the form of precipitate.
(iii) Tertiary amines do not react with benzenesulphonyl chloride at all.

CeHsS05C! + HNHR —— CgH5S0,NHR — s CgHsSO,NKR

Benzenesulphonyl ~ Primary Monoalkyl Pot.salt of mono—alkyl

chloride amine benzenesulphonamide benzene sulphonamide
(soluble in water)

CeHsS0,Cl + HNR, ——» CgH5SO,NRy — 215 No reaction
Secondary Dialkylbenzene
amine sulphonamide

C6H5502Cl + R3N —— > No reaction

Tertiary
amine

27. Give chemical test to distinguish between CH.CH,NH, and C.H.NH,.
Ans. CgHsCH,NH, reacts with HNO, at 273 - 278 K to give diazonium salt, which, being unstable, decomposes with
brisk evolution of N, gas.
CeHsCH,NH, —”NQLPE—»[CGmCHZ —N*= N]cr — MO, c¢HsCH,OH+ N, 1 +HCI

273-278K
Benzylamine Benzyldiazonium Benzyl alcohol

chloride (unstable)

whereas, CgHgNH, reacts with HNO, at 273-278 K to form stable benzenediazonium chloride, which upon treatment
with an alkaline solution of B-naphthol, given an orange dye. . :

N=N=— C6H5

OH
HNO,/HCI + . PB-Naphthol
Aniline Benzenediazonium ¥

chloride (stable)
1-Phenylazo -2-naphthol
(Orange dye)
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An aromatic compound ‘A’ on treatment with aqueous ammonia and hfzatmg fO‘f“S iomtpog”‘:es 'm\flhllfhju
heating with Br, and KOH forms a compound ‘C’ of molecular formula C,H,N. Write the structures 2 JPAc
names of compounds A, B, C.

Ans. 1. To find out the structures of compounds ‘B’ and ‘C’.

(i) Since compound 'C’ with molecular formula CgH,N is formed from compound ‘B’ on treatmen With

; i amine havj
Br, + KOH compound ‘B’ must be an amide and ‘C’ must be an amine, the only amin aving the

molecular formula CgH,N is CgHsNH, (aniline).
(ii) Since ‘C’ i

is aniline, the amide from which it is formed must be benzamide. Thus, compound ‘B’ is benlﬂmide_
The chemical equation showing the conversion of ‘B’ to ‘C" i

CeHsCONH, /KO, ¢ 1y Ny,
Benzamide(B) Aniline (C)
(MF. = C,;H,NO) (MF. = CH,N)
2. To find out the structure of compound A'.
As compound ‘B’ is formed from com
must be benzoic acid.

CgHsCOOH %%HSCONHQ
Benzoic acid(A) ) Hlea Benzamide (B)

Chemistry
28.

pound ‘A’ with aqueous ammonia and heating, therefore, compound

29.  Wirite short notes on the following :
(i) Carbylamine reaction
(i) Hoffmann's-bromarmide reaction
(vii) Gabriel phthalimide sunthesis,

Ans. (i) Carbyiamine reaction : Aliphatic and aromatic primary amines on heating with chloroform and ethanolic

potassium hydroxide form isocyanides or carbylamines which are foul smelling substances. Secondary and

tertiary amines do not show this reaction. This reaction is known as carbylamine reaction or isocyanide test and
is used as a test for primary amines.

R —NH, + CHCl3 + 3KOH—L, g __ NC 4 3KCI + 3H,0
(ii) Hoffmann’s Bromamide Reactions : The conversions of a primary amide to a primary amine containing one
carbon atom less than the original amid

e on heating with a mixture of Br, in presence of NaOH or KOH, ie,
NaOBr or KOBr is called Hoffmann's bromamide reaction. For example,
CH3CONH, + B

f + 4NaOH —=—> CH3NH, + 2NaBr + Na,COj + 2H,0
Acetamide

Methylamine

CH3CH2CONH2+ Brz +4KOH —é—>CH3CH2NH2 + 2KBr + K2C03 . 2H20
Propionamide Ethylamine

C6H5CONH2+ Bl’2 +4KOH —é—) C6H5NH2+ 2KBr + K2C03 + 2H20
Benzamide Aniline

This reaction is extremely useful for converting a higher homologue to the next lower homologue, i.e., for _
stepping down a homologous series,

CO,

CO\ KOH (alc.) CO

c?
. NH > N NK CoHsl N NCH
cO = H20 = ad KT 7 2115

Phthalimide Pot. Phthalimide N-Elhylphthalimide !

- H,0, H* COOH
(Hydrolysis) + CoHsNH,
: COOH

Phthalic acid i
This synthesis is very useful for the preparation of pure aliphatic Primary amines. However, aromatic primary |
amines cannot be prepared by this method. i
e m— E
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' Account for the following :

Organic Compounds Containing Nitrogen

it \

(i) pK, of aniline is more than that of methylamine.

(i) Ethylamine is soluble in water, whereas aniline is not.

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

Ans. (i) In aniline due to resonance, the lone pair of electrons on the N-atom are delocalized over the benzene ring.
Resulting, electron density on the nitrogen decreases. On the other hand, in CH;NH,, positive-I-effect of CHy
increases the electron density on the N-atom. Thus, aniline is a weaker base than methylamine and hence its
pK,, value is higher than that of methylamine.

(ii) Ethylamine dissolves in water because it forms H-bonds with water molecule as shown below :

|
1
H
15-8+ 8- 5+ 18-8+ |
---H—I}l--H—(l)--H—ITI--H—O'" |

: .
CoHg H CHs H

I_-_

In aniline, due to the large, hydrocarbon part, the extent of H-bonding decreases considerably and hence
aniline is insoluble in water.

(iii) Nitration is usually carried out with a mixture of conc. HNO, and conc. H,S0;. |

; 1

In presence of these acids, most of aniline gets protonated to form anilinium ion. Thus, in presence of acids,

the reaction mixture consists of aniline and anilinium ion. Now -NH, group in aniline is o, p-directing and
activating while the NH 4 group in anilinium ion is m-directing and deactivating.

On the other hand, nitration of aniline mainly gives p-nitroaniline, the nitration of anilinium ion

NHy NH2 NH2
—_— +
_H*
NO,

gives m-

nitroaniline.

B N

Aniline
o-Nitroaniline (2%)

P-Nitroaniline (51%)

e e

B
E
-
|
X
+

ord Moteric/\Eng\Sheet-3(OC)\04_Organic Compounds Cantaining Nitrogen pbS

+ ' +
NH3 NHj NH2
3 +NOy @ NH,OH @L
3 —T— ——
b sa¥
NO, NO,

Anilinium ion Nitroanili
on iline m-Nitroaniline (47%) .

Thus, nitration of aniline gives a substantial amount of m-nitroaniline due to protonation of the amino group.

NodeOs'
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PREVIOUS YEARS BOARD PROBLEMS

CHSE 2016

Write the IUPAC name of the given compound:
CHa —CHg—ﬁ:H—CHg
CHg

Write the structures of A, B and C in the following reactions:

(- CgHg— COONH, * __,AM B_-_C.’_*JE‘_X;U,L"./L"’.'.'I“_,, ob |

)y’

(i) CgHsN3BF; NaNOz/Cu SA—SNHO | g CHClgsalcKOH |

TN 4
) J
£ |

CBSE 201
W;hc compound ‘A’ of molecular formula C. ,H,ON undergoes a series of reactions as shown below. Write

the structures of AB, C, D and E in the following reactions : |

//,4’/

Br,+KOH NaNO NaNO,+HCI . CuCN

(CHON)A ——» CH ———— B——C [, /. (N
) 0 273 K }
’ ‘ lCHCl +NaOH 1 ?
D. (,AcN ( E 6 f ‘J
(/(:1) Write the structures of the main products when aniline reacts with the following reagents ;
e i) Br, water (ii) HCI (iii) (CH ,CO),0/pyridine j

Wrmnge the following in the increase order of their boiling point :
C,HNH,, C,H.OH, (CH,),N
}c) Give a simple chemical test distinguish between the following pair of compounds (CH,), - NH and (CH,)N

{

CBSE 2014

conversion of primary aromatic amines into diazonium salts is known as

Account for the following, ’

(i) Primary amines (R-NH,) have higher boiling point than tertiary amines (R,N).
(ii) Aniline does not undergo Friedel — Crafts reaction, ‘
i) (CH,),NH is more basic than (CH,),N in an aqueous solution. \

|
it
|
!
|
|
|

Give the structures of A, B and C in the following reactions:
(i) CgHgNO, —S+HA_, o NaN02+HCl B_H0
¢ ¢Me N d)U’\u (i
(if) CHyCN—H2O/H" A—AL> ol il N
o1 -0 o
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/ CBSE 2013
1. /Afrite the structure of prop-2-en-1-amine, sk Lot -

2.~ Write the structure of N-methylethanamine,
3. / Write the structure of 2-aminotoluene.
4. Complete the following reactions

() CHyCH,NH, +CHCl; +alc KOH ———

~
(ii) CgHsN3CI™ — tho N O _—
675112 (Room Temperature) (",/ - "
NaNOy/HCL | Boiling

Write the main products of the following reactions.

NG HNS Gl — HaPO2+H0

NH,

(ii) 1—Balal 1

0.
) Cieg iy B tdaOH.
.6/@ main products of the following reactions

(i) CHSCH@_‘Z——(H(%%_% ,Cl_"_s_,a_"ﬂ__z_ro—w N PH

0]

(i) @-Lﬂ + H IIL—CzHS——>
i H

I
0

erasant \Cham siry \ Shae\Boord Maveriof\Eng\Sheet- KOC)\04_Orgonie Compounds Cortoining Nitrogen po$

: ; x
I nae
(i ,E‘—H;cmam \
b
Nk e oo

m ada0s' BOAL- An \Kam'\EE(Advencad! \ &
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Describe the followng giving the relevant chemical equation in each case.

\

(i) -€arbylamine’reaction
(

ii) Hoffmann's bromamide reaction

A

Complete the following reaction equations,

‘A (i) C6H5N2Cl + H3P02 =+ Hzo——) é{l) C6H5NH2 s Bfg(aQ)——_)

3 omplete the following reaction equations.

x

WAy (i) CgHsN,Cl+HgPOp + Hp0—— (éjii) CeHsNH; +Bry(aq)—
& 2]

< i) R—;—(,%—NHZ

-
o ==
- | —

-

CBSE 2011

” Arrange the following compounds in an increasing order of their solubility in \_uater o

s CeHsNHy, (CoHs)oNH, CoHgNH,

N

~" Rearrange the following in an increasing order or their basic strength.
7 C,HNH,, CH.N(CH,),, (C,H,),NH and CH,NH,

a

/ . Give a chemical test to distinguish between ethylamine and aniline.

\

Ey “Account for the following
(i) Diazonium salts of aromatic amines are more stable than those of aliphatic amines.

(ii) Amines are more basic than alcohols of comparable molecular masses.

(i) Why Aniline does not undergo friedel-craft’s reaction?
ii) Why can primary aromatic amines be not prepared by Gabriel phathalimide synthesis?

State reasons for the following.

(i) pK, value for aniline is more than that for methylamine.

(i) Ethylamine is soluble in water whereas aniline is not soluble in water.
(iii) Primary amines have higher boiling points than tertiary amines.

MOCINGA_Cr guniec Campounds. Containig Naregen sa$

~\O«‘)‘)/ Give one the chemical test each to distinguish between the compounds in the following pairs

\
| | \/\\ ™ -4 (i) Methylamine and dimethylamine Chy—Nh 9 Ch ot
i ii iline and benzylamine N h
(i) Aniline and benzy! 1 ¢
I (ii) Ethyiamineend aniline \’:/\1 - | &1

L ay S

CBSE 2010
CAas

4
i 7~ Give chemical test to distinguish between anil@thyl aniline. ,
| _}'\m ‘el SR b
L& v ] 9

2.  Identify A and B in each of the following processes )
i

! NaCN Reduction
i) CH;CH,Cl >A »
(i) 3-L72 T N N7H, —ch,Why U /

”

P (i) CoHsNH, NaNOp/HCI | »  CeHsNHp ,p e
OH

qutp i / |
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Organic Compounds Containing Nitrogen

3. Complete the following reactions.

. NaCN A Reduction X
0, ZH3CH,Cl »A—fedidon g

’ (ii) C6H5N2Cl + H';POZ + HQO——) ;

(i) J_NH 1JA|H4 ) o5
g Ho0 ( !

4. Gwe one ?’\e chemical test each to distinguish between the compounds in the following pairs
(i) Methylamine and dimethylamine

(i) Aniline and benzylamine
(iii) Ethylamine and aniline

D

CB 009

Arrange the following compound in an increasing order of basic strengths in their aqueous solutions
NHj, CHyNH,(CH,),NH, (CH,),N

Z/Kgn reason for .
s L

amines are less acidic than alcohols of comparable molecular masses.
(i) Aliphatic amines are stronger bases than aromatic amines.

{\/ Complete the following reaction equations. , ot ‘D
{ / ] ‘_,' //} ,A“( /) Al 2
J/ @ ¢HsNHy + CH,COCl—— (T e ), s OMEN (-8

(ii) C2H5NH2 + C6H5502Cl ==

@ »H:NH, + HNO, ——» 7

\Chemisiry\Sheet\Boord Masecial\Eng \Sheet- AOC)\04_Crganic Compounds Contoickng Narogan paS
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SOLUTION PREVIOUS YEARS BOARD PROBLEMS
ALIPHATIC & AROMATIC AMINES

CBSE 2016
Sol.1 N-mc(hyI-Z-mclhylpropzmaminc/Z—mcthyI-N
Sol.2 (i) A: Cs H; CONH,
B 8T H¢ NH, )
sl Hj NHCOCH}
(i) A : C, H¢ NO,
B:C, H NH,
C:CH;NC

-methylpropanamine

CBSE 2015

CONH,  N=NCJ N=C OH

CN
Sol.1
AL B= G= D= E=
NH,
Br Br NH,
_ NH, CI I
Sol.2 (a) (i) (1) (iii)QNH—CC}L
Br

(b) (CH,),N < C,H,NH, < C,H.OH

(c) By Hinsberg test - Add Hinsberg reagent (Benzene sulphonyl chloride) in both compounds (Cl 1), -NH
forms ppt insoluble in KOH while (CH,),-N does not react (or any other correct test)

C

CBSE 2014

Sol.1 Diazotization

Sol.2 (i) Due to the presence of two H-atoms on N-atoms of 1° amines, they undergo extensive intermolecular
H-bonding while 3° amines due (o the absence of H-atoms on N-atom there is no hydrogen bonding
takes place. So primary amines have higher b.p. than tertiary amines of comparble molecular mass.

R R R
SN—H >\I—H T
H~  —H H~

Inter molecular Hydrogen bonding in 1° amines

R
olv
R—N

No hydrogen bonding

72
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(i) Aniline being a Lewis base, reacts with lewis acid AICI 1o from a salt.

C,H.NH, + AICI, —.C H, NH,AIC),

As a result, N of aniline acquires positive charge and hence it acts as a strong deactivating
group for clectrophilic substitution reaction, consequently, aniline does not undergo Friedel - Cralis
reaction.

(iii) 118 the combination of electron releasing nature of alky! group, H-bonding and steric factors determine

the stability of ammonium cations formed in solution therefore /2, NI > EtN > FINTI, is order -

sold () (A) CHNH, B) C,HN « NCI (©) CHOH
Aniline T Benzemgdizonium Phenol !
Chléride :
(i) (A) CH COOH (B) CH.j—NH, (€) CH ~NH, i
Propanoic acid Ethanamide Mathanamine
CBSE 2013

Sol.I C=C-C-NH,
sol2 C-N-C-C

H.
NH,

OH

Sold (i) C,HNC (ii)

(i) CHN.CIL C.H.OH
SolS (i) CH, + N, + HPO, + HC { bl !
N
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CBSE 2012
Sol.1 (i) R-NH, + CHCI, + 3KOH __tet_, R-NC + 3HCI + 3H,0

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

NH,
Br Br /{\\Co\\ﬁs\
Sol.2 (i) CgH, (ii) /

Br
NH,
Br. Br
Sol.3 (i) R-CH,~NH, (i) CH, (iii)
Br
CBSE 2011
1
Sol.1 C;H,NH, < C,H,NH, < (C,H,),NH k
&
Sol.2 (CH,),NH < CHNH, < C.H.N(CH,), < CH,NH, E
’ s%
Sol.3 Ehylamine and Aniline: Ethylamine with HNO, (NaNO, + dil HCI) at 273 - 278 K give a brisk evolution 5
1 6
of N, gas with the formation of primary alcohols. g
C, H,NH, + HONO —Z2¥_, C, H;OH +N, +H,0
Ethylamine Ethylalcohol j
:
Aniline with HNO, at 273-278 K followed by treatment with an alkaline solution of naphthol when r
a brilliant yellow, orange or red coloured dye is obtained. n
§
NH, ;
@ +HONO + HCl —2222¢_, Q—N*s NCI + 2H'0 :
N 2
‘ i
Aniline Benzene-diazoniun chloride ) -
—E

74
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Sol.4 (i) Diazonium salts of aromatic amines are more stable than of aliphatic amines due to the delocalisation of

he positive ¢ h ) )
the positive charge on the benzene ring as shown below by the resonating structures.

(i) Amines are less acidic than alcohols of comporable molecular masses because N—H bond in amines is

less polar than O-H bond in alochals. Hence, amines release H' ion with more difficulty as compared to
alcohol.

Sol.5 (i) Aniline being a Lewis base, reacts with lewis acid AICI, to from a salt.
CoHgNH, + AlCl, — ¢ H, NH,AIC;

As a result, N of aniline acquires positive charge and hence it acts as a strong deactivating
group for electrophilic substitution reaction, consequently, aniline does not undergo Friedel — Crafts
reaction.

(it) In oryl halidos, nucleophilic substitution reaction does not occur easily due to the resonance in Ar-X.

That is why, aromatic primary amines can not be prepared by habried phthalimide reaction.

Sol.6 In aniline, the lonepair of electrons on the N-atom are delocalized over the benzene ring. Resulting,
: electron density on the nitrogen decreases. On the other hand, in CH,NH,, +I effect of CH, increases the
electron density on the N-atom. Thus, aniline is a weaker base than methylamine and hence its pK|

value is higher than that of methylamine.

1)/ Ethylamine dissolves in water because it forms hydrogen bonds with water molecules. In aniline due to

~ large, hydro carbon part, the extent of H - bonding decreases considerably and hence aniline is insoluble

f{i) Primary amines (RNH,) has two hydrogen atoms on the N atom and therefore, form intermolecular

_ hydrogen bonding.

K R\ R\ ' R\

Tertiary amines (R,N) do not have hydrogen atoms on the nitrogen atom and therefore, these do not
from hydrogen bonds. As a result of hydrogen bonding in primary amines, they have higher boiling

points than tertiary amines of comparable Molecular mass.

For example b.p. of n-butylamine is 351 while that tert-butylamine is 319 K.
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Sol.7 (i)

Methylamine and dimethylamine : By using the Hinsberg test incthyl amine forms product mlnhlu in

alkali, bydimethyl amine formas preduct insoluble in alkali.,

(i) Aniline and Benzylamine: Benzylamine reacts with nitrous acid to form a diazonium salt which

unstable at low temperawre, decomposes with evolution of N, gas.

Cs HyCH, NH, -8 > [C H,CH,- N« NCI | "0, ¢, H,CH,OHN,"  HICI

¢
Benzylamine unstable Benzylalcohol

Sia . . X . Y : ' . ) e YIQK .
Aniline reacts with HNO, to form benzene diazonium Chloride which is stable at 273-278K and henee

does not decompose (o evolve N, Qas.

NuONO. O] 1 1
o e —— =

Aniline Benzenediazonium
chloride

(iii) Ehylamine and Aniline: Ethylamine with HINO, (NaNO, + dil HC1) at 273 - 278 K give a brisk evolution
of N, gas with the formation of primary alcohols.

C,H,NH,+ HONO """ ™™ ,C, I, OH+ N. + H,0
Ethylamine thylalcohol

Aniline with HINO, at 273-278 K (ollowed by treatment with an alkaline solution of naphthel when

a brilliant yellow, orange or red coloured dye is obtained.
NH.

5 HONO 3 HCl 22218 Q—N = NCl 210

Aniline Benzene-diazoniun chlorde

CBSE 2010

Sol.1 By using the Hinsbery test aniline forms product soluble in alkali, by N-methyl aniline forms product
insoluble in alkali.

& s ~ ~ NaC'N ~ ~ ~
Sol.2 (i) CHCH,Cl —XZ5CHCILC =N 24 1L CHLCHNTIL
Chlorocthane propancnitrile propan- |-amine
(A) (3
. ~ aNOJIIC] ~ ‘ : 1.
(ii) CHNH, 8, ¢ H - N Cr LIt /
|

Benzene diazonium
Chionide (A)

@—N=N—©~NH,

p-Aminoazobenzene
(B)
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Sol.3 (1) CH.CH.CI ~\“\\> ClL.C1 1.C reduction ’ =
' Chlorocthane CHLC =N =20 CHLCHLCHEN,
l"“Pill\{:l)mnlc |“‘l\pil n-l-amine
. { ()
(1) ( “] li

(1) R—-CH,-NH.
. i) Methylamine
Sol.d () thylamine angd dlmcthvl.lmmc By using the Hinsberg test incthyl amine forms product soluble in
alkali, bydime

) N thyl amine formas preduct insoluble in alkali.
(i)) Aniline and Be

t nylamine: Benzylamine reacts with nitrous acid to form a diazonium salt which iy
unstable

at lov \
V lemperature, decomposes with evolution of N, gas.
C. 1 CH. N HONO Y <
o R, - St IC MU CH,  NY < NGI |10y ¢, 11, CH, OH + N, 4 HC
Benzylamine
ylamine unstable Bcnyvlulcohnl

Antline reacts with HN() to form benzene diazonium Chloride which is stable at 273-278K and hence
)CS D
does not decompose 1o ey olve N, gas.

Nt NaONO. 1L —_ NI
e = k
@‘ 373278K B mNC
Aniline

Benzenediazonium
chloride

(iii) Ehylamine and Aniline: Ethylamine with HNO, (NaNO, + dil HCI) at 273 - 278 K give a brisk evolution
of N, gas with the formation of primary alcohols.

C. HyNH, + HONO - -2 y ¢ | QH4 N, +11,0
Ethylamine Ethylalcohol

Aniline with HNO‘, at 273-278 K followed by treatment with an alkaline solution of naphthol when
a brilliant yellow, orange or red coloured dye is obtained.

NH.
¢ HONO ~ HOl —2128BK <:>»4vsxc1-nu)

Amhne Benzene-diazomun ehloride

CBSE 2009

Sol.1 The order of basic strength of methyl substituted amines in aqucous solution is.
(CH,).NH > CH NH, > (CH)) N > NH|
Sol.2 (1) A-mincs are less acidic than alcohols of comporable molecular masses because N-11 bond in amines
is less polar than O-I1bond in alochals. Hence, amines release ' ion with more difficulty as compared
to alcohol.

(i) In aniline, the loncpair of clectrons on the N-atom are delocalized over the benzene ring. Resulting
electron density on the nitrogen decreases. On the other hand, in CH NI, +1 effect of CH | increases
the clectron density on the N-atom. Thus, aniline is a weaker base than methylamine and hence its pK
value is higher than that of methylamine.

T)
ﬁ T~J-cm
- Sol3 (i) CH.CHOH (ii) @—S—N-Caw (iii) H
. : 0]
| 0
B— 77
g M — 4
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