(a) NaBH, (b) CaH,

() LiAlH, (d) Na(CN)BH,
The increasing order of basicity of the following com-
1. The increasing order of pK, values of the following pounds is: [Sep. 05,2020 (D]
compounds is : [Sep. 06, 2020 ()]
N(CH,), N(CH), NHCH, NHCH, @ /i\ /\_\/ /\/_§
NZ NN N N
I I I
H H H
CN OH (A) (B) © ()]
OCH, (@ (A)=<B)<(C)<(D)
o I m v (b) B)<(A)<(D)<(C)
(a) H<IV<Il<I (b) 1<l<IV<II tz) D)<(a)<(B)<(C)
(c) II<I<HI<IV (d) I<<I<IV @ (?)<(A)_<(C)<(D) sy ; o,
’ " " " i 5. The final major product of the following reaction is :
2. Which of the following compounds can be prepared in
good yield by Gabriel phthalimide synthesis? Me
[Sep. 06, 2020 (IT)] (i) Ac,O/ Pyridine
—_—
CH,NH i) Br,, FeCl
2 &) Bry, FeCly [Sep. 05, 2020 (I1)]
(iii) OH / A
@ NH,

NH,

(b) CH;-CH, -NHCH; Me Me Br
(H) (@) (b)
CH;— C-NH, Br
(© O/ NH, NH,
Br
Me Me

(d
(© (d
3. The most appropriate reagent for conversion of C,H,CN Br
into CH,CH,CH,NH, is : [Sep. 05,2020 (D] . S
2 2

Get More Learning Materials Here : & m &) www.studentbro.in



c-340

6.  Inthe following reaction sequence, [C] is :
[Sep. 04,2020 (I)]

NH,

(i) NaNO, + HCI, 0-5 °C c|7
- [A]l = [B]
(ii) Cu,Cl + HCI

CH,

Na+tdry ether
[€]

(Major product)

(a) Cl—@—CEllfC]hA@fCl

() CE—@—CH:—@—CIIZ—CI
Cl cl

(d) ClljcuJ

7. Threeisomers A, Band C (mol. formula CyHy,N) give the

following results :
Diazoti (i) Hydrolysis
AR P+Q (i) Oxidation
(KMnOg+H")

R (product of A) + S (product of C)
R has lower boiling point than S

B —SellsS0:C, aiicali-insoluble product
A, Band C, respectively are : [Sep. 03, 2020 (I1)]
NH, CH,NH, NH,
@ @( :
CH,CH,4
CH, CH,CH,
CH,NHCH, CH,CH;
o6
'CH,CH; N
2
CH,CHy NHCH,CH, NH,
o @™ e
1N CH,CH,
CH,CH, CH,NHCH, NH,
(d)
CH,CH,
NH,

8. The major product Z obtained in the following reaction
scheme 1s: [Jan. 09, 2020 (I)]

Get More Learning Materials Here :

10.

NaNO,/HCl Cu,ﬁn HNO
2772 Y i) Z
273278 K H,S0,

® Br

f NO,

NO,
0, Br
Consider the following reactions,

(i) NaNO,/HCL, 0-5 °C
(ii) B-naphthol/NaOH

Colored Solid

[P]

C;HNBry
The compound [P] is: [Jan. 09, 2020 (I1)]
NHCH,
@ @

NH,

NH,
CH,
(©) (d)

The decreasing order of basicity of the following amines

is: [Jan. 09, 2020 (I1)]
hH, N ‘ ‘
7
' O i
S |
(a) ® D)

@ (W>©)>D)>B) () (€)>A)>(B)>(D)
(© B)>(C)>D>(A) (@) (C)>(B)>(A)>(D)

EBD_8345
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11.  The increasing order of pK|, for the following compounds

will be: [Jan. 07, 2020 (T)]
NH,-CH=NH,
(A)
N
N)\NH, CH;NHCH;,
v ©
(B)

(@) (B)=<(C)=(A) (b) (A)=<(B)<(C)
(©) (O =(A)<(B) (d) B)=<(A)<(C)
12. In the following reaction sequence,

CH, 15.
the major product B is: [Jan. 07, 2020 (IT)]
NHCOCH, NHCOCH;
Br Br.
@ O (b) O
CH; CH,Br
NHCOCH,4 NHCOCH;
COCH,4
(c) (d) Br
CH CH

3 2

13. The increasing order of the pK, of the following

compounds is : [April 12,2019 (T)]

FQTJLTJ@
H H

16.

CH-"O\[ j & E j 17.
B N ) kN
lll ]II

Get More Learning Materials Here :

14.
Ac,0 Br,
@ A AcOH B

O,N
S
D
Ik
H,C
T
D) NJLN
b

@) (A)=<(O)=<(D)<(B) (b) (C)=<(A)<(D)<(B)
() B)<(D)=(A)<(C) (d) B)<(D)<(C)=(A)
Ethylamine (C,H,NH,) can be obtained from N-
cthylphthalimide on treatment with : [April 10, 2019 (I)]
(a) NH,NH, (b) CaH,
(¢) NaBH, (d) H,0
The major product of the following reaction is:

[April 10, 2019 (I)]

?H
CH,CHCH,CH,NH,

ethyl formate (1 equiv.)

triethylamine

?11
() CH,~CH-CH=CH,
OH

\
(b) CH,CHCH,CH,NHCHO

¢ m
(©) 1, CHCILCILNIT,
(d) CH,CH=CH - CH,NH,

Which of the following is NOT a correct method of the
preparation of benzylamine from cyanobenzene ?

[April 10, 2019 (ID)]
(a) HyNi
{b) (i) LiAlH, (i) H,0"
(©) (i)SnCl,+HCl(gas) (i) NaBH,
(d) () HCYH,0 (i) NaBH,

The major product “Y” in the following reaction is:

[April 10, 2019 (II)]
~

0

CH,
NaOCl (i socl,

(i) aniline
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22. Themajor product in the following reaction is:

) K [April 8,2019 (IN)]
Ph

HN H,
N s
N
(a) { f\) - CH,I &,
N NF
H

= NH, NH,
NAK NS N~ SKen,
ol J.J o 47 J
o N N N NF
(b \ | |
H o Ch, H
NHCH; NH,
NH,
N = N \
N N
©d ] J e ¢ f\)
N N N7
(©) H iy
0 /\Ph 23.  Themajor product of the following reaction is :
[Jan. 12, 2019 (ID]
NH, H 0.
) 3C\1/ NI,
< 0
(d)
Ph
(iNaNO, /H*
18. Hinsberg’s reagent is: [April 9,2019 (I1D)] (i) crogm®
(@) CHLOCH (b) S0OCI, (it} H,S0, (conc.), A
(©) CJHSO,Cl (@ (coct, (@) HO,
19.  Which of the following amines can be prepared by Gabriel
phthalimide reaction ? [April 8, 2019 (I)]

(a) n-butylamine (b) tricthylamine

(0}
(c) t-butylamine (d) neo-pentylamine ) H3CYO
20. Inthe following compounds, the decreasing order of basic 0
strength will be: [April 8,2019 (1)] 0

(2) C,H,NH,>NH, > (C,H,,NH

o)
(b) (C,H,),NH>NH, > C,HNH,
(¢) (C,Hy),NH>C,HNH, > NH, (©) TC 0
(d) NH,>C,HNH, > (C,H,),NH \g/
21. Polysubstitution is a major drawback in :
O

[April 8, 2019 (ID)]
(a) Friedel Craft’s alkylation
(b) Reimer Tiemann reaction (dy HO.
(c) Acetylation of aniline
(d) Friedel Craft’s acylation
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In the following compound,
NH,®
@ '@
<
N
On

the favourable site/s for protonation is/are :

[Jan. 11, 2019 (II)]
(a) (a)and(e) (b) (b), (c)and(d)
(©) (a)and (d) (d) (a
The major product formed in the reaction given below will
be: [Jan. 10, 2019 (D]

NG
©

NH, NaNO,
- 5
Aq.HCL 0~ 5°C

;

NO,
(@)

()

OH
©

Y

OH
@

g

Arrange the following amines in the decreasing order of
basicity : [Jan. 9,2019 (D]

N | Il\l
H
H
1 11 I

(@) 1>1=1I (b) M=1>11
(¢) M>II>1 (d) [>11>1
The major product obtained in the following reaction is:

oH
(CH4C0),0/pyridine (1 eq.)
room tomp.
NH,
[Jan. 9,2019 (D]
e
(@) NHCOCH,

Get More Learning Materials Here :

28.

29.

OCOCH,

OH

(d)
NHCOCH,

The increasing basicity order of the following compounds

is: [Jan. 9, 2019 (II)]
C“HICH1
(A)y CH,CH,NH, (B) CH,CH,NH

o

(©) H,C—N-CH, (D) Ph—N-H

@ M)=<(C)<B)=(A) (b) D)<(C)=(A)<(B)

© W<B=<O)<D) @ AW=<B<D=(©)
Products A and B formed in the following reactions are
respectively [Online April 16, 2018]

.
NH; - CH, - COO

+HNO,—— A4, g

SO,H
i
N=N-0-CCH; N=N—<i>7NH2
(a) and
SO.H SO,H
0]
Il H
N=N-0CCH, N=N-N
(b) and
SO,H SO,H
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34. The "N" which does not contribute to the basicity for the

compound is : [Online April 10, 2016]
N=NCOCH, N=N
6 7

(c) and i 2 5 N\
Vs
SOH SO,H 2 N
H
N =N COCH,
(@ N9  (b) N3 (¢) N1 (d) N7
(d) and HOJS@ N ONH2 35. Inthe reaction
H
NH,
SOH
30. The increasing order of diazotisation of the following NaNOﬂ‘“‘“ D CuCN/KCN E+N,
compounds is: [Online April 15,2018 (I1)] 0-57C A
NH, o
*) NH, ®) @ £
COLH the product Eis : [2015]

(b)

H,C -0 NH,
o"TCY e

@ D)<©O)=<B)<(A) ®) (A<D)<B)<(C)

© (W<®<O<D) (d) (A)<D)<(C)<(B) GE0T
31. Among the following compounds, the increasing order of
their basic strength is : [Online April 9,2017]
, @’ ol J
H
o 36. Arrange the following amines in the order of increasing
(@ ™) NH basicity. [Online April 10, 2015]

@ O=<A)=<AV)<{m () H=<)<UY={IV)

(©) (IH<M<AV)<{) (d) (<)< <(IV)
32. In the Hofmann bromamide degradation reaction, the (@ CH,NH, <
number of moles of NaOH and Br, used per mole of amine

produced are : [2016] ocH
() Two moles of NaOH and two moles of Br,. -

(b) Four moles of NaOH and one mole of Br.,,. NH
- H, 2

NH,
(c) Onemole of NaOH and one mole of Br,. ¥
(d) Four molf:s prgO}l a})d twomoles of Br,,. ) ® < CH,NH,
33. The test to distinguish primary, secondary and tertiary

amines is : [Online April 9,2016]
(a) Sandmeyer'sreaction (b) Carbylamine reaction OCH,4
(c) Mustard oil test (d) CH,50,C1
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39.

40.

41.

42,
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43.
NH, NH, NH,
(©) < s < CH;NH,
44.
NO, OCH,4
NH, NH, NH,
45.
(d) < < < CH;NH,
OCH;  NO,

On heating an aliphatic primary amine with chloroform and
ethanolic potassium hydroxide, the organic compound
formed is: [2014]
(a) analkanol (b) an alkanediol

(c) an alkyl cyanide (d) an alkyl isocyanide
Considering the basic strength of amines in aqueous

solution, which one has the smallest pK, value? [2014]  46.

(a) (CH,),NH (b) CH,NH,
(¢) (CH),N (d) C HNH,
The major product of the reaction

NaNO,/H,80,
NH, OH
[Online April 9,2014]
47.
(a) (b)
H OH N 0
(C) H (d]
N

H

The final product formed when methyl amine is treated 48,

with NaNO, and HCl is:
(a) Diazomethane (b) Methylalcohol

(c) Methylcyanide (d) Nitromethane

A compound with molecular mass 180 is acylated with
CH,COCl to get a compound with molecular mass 390.
The number of amino groups present per molecule of the

[Online April 19, 2014]

former compound is : [2013]

(a) 2 (b) 5 (c) 4 d) 6

The order of basicity of amines in gaseous state is :
[Online April 23, 2013]

(a) 1°>2°>3°>NH,
(c) 3°>2°>1°>NH,

(b) 3°>2°>NH,>1°
(d) NH,>1°>2°>3°

49.

Carbylamine forms from aliphatic or aromatic primary amine
via which of the following intermediates ?
[Online April 25, 2013]

(a) Carbanion (b) Carbene
(c) Carbocation (d) Carbon radical
The most basic compound among the following is

[2005, Online May 7, 2012]
(a) Acetanilide (b) Benzylamine
(c) p-Nitroaniline (d) Aniline
The order of basicity of the compounds

OGO

|
H

H
@ (n iy (v)
18 [Online May 19, 2012; Online May 26, 2012]

(a) IV>I>TI>11
(¢) M>I>IV>II

(b) I=M>M>1V
(d) O=I=1I>1V

In the chemical reactions : [2011RS]
NH,
NaNO. CuCN
HCL, 278K A '

the compounds A and B respectively are :

(a) Benzene diazonium chloride and benzonitrile
(b) Nitrobenzene and chlorobenzene

(c) Phenol and bromobenzene

(d) Fluorobenzene and phenol

In the chemical reactions,

NH,

NaNOy
HCL 278 K

(i) HBF
(ii) heat

the compounds “A’ and ‘B’ respectively are [2010]
(a) nitrobenzene and fluorobenzene

(b) phenol and benzene

(¢) benzenediazonium chloride and fluorobenzene

(d) nitrobenzene and chlorobenzene

Which one of the following is the strongest base in
aqueous solution ? [2007]
(@) Methylamine

(c) Aniline

In the chemical reaction,
CH,CH,NH, + CHCI, + 3KOH —

(A)+(B) + 3H,0, the compounds (A) and (B) are respec-
tively [2007]
(a) C,HNCand3KCl

(b) C,H,CNand3KCl

(¢) CH,CH,CONH, and 3KCl

(@) C€,HNCand K,CO,,

(b) Trimethylamine
(d) Dimethylamine.
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50. Which one of the following methods is neither meant for 84, The major product obtained in the following reaction is :
the synthesis nor for separation of amines? [2005] [April 8, 2019 (I1)]
(a) Curtius reaction (b) Wurtz reaction NH ?
(c) Hofmann method (d) Hinsberg method 2 (i) CHCL/KOH
51. The correct order of increasing basic nature for the bases e ’
NH,, CH,NH, and (CH,),NH is [ 2003] i PACIH;
(a) (CH,),NH<NH, <CH,NH, b O
(b) NH,<CH,NH, <(CH,),NH .
(c) CH,NH, < (CH,),NH<NH,
(d) CH,NH,<NH, <(CH,),NH H H
e NCH, NCHCI,
Amides, Cyanides and
[ToPIC i
Isocyanides @) ( )
52.  Which of these will produce the highest yield in Friedel ¢cN O CN  OH

[Jan. 09,2020 ()]

OH
Ne
NH,
e

Crafts reaction?
CONH,

e
Cl
")

53. The major products A and B for the following reactions

are, respectively: [April 9, 2019 (ID)]
[0}
! H,/Pd
Bashy A4 [B]
DMSO
H CN
1
(@)
CN CH,NH,
(b)
0 ~ oH
CN CH,NH,
© :
H CN
1
(d)

Get More Learning Materials Here :

H
H
NCH, NCH,
(© Q;/ @
CN  OH H,N o

55. The increasing order of reactivity of the following
compound towards reaction with alkyl halides directly is:

[Jan. 12, 2019 ()]
0

(A) (®)

CN
i ~NH, : ~NH,
(®]

(D)
@ B)<(A)<(C)<(D) () (A)<(B)<(C)<(D)
© B<@A)=<D=<C) @ (A)<C)<(D)<B)
56. Theincreasing order of the reactivity of the following with

0

NH

LiAlH, is: [Jan. 12,2019 (I1)]
0

(A) H,C; NH,
0

B) H.C; OCH,
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0 60.

(©) HSCZ)I\CX
0 0

o e

® HC;
@ (B)<(A)<()<[D) (b) (B)<(A)<(D)<(C)
© W<B)<D)<(C) (@) AW=<B=<(C)<(D)

57. A compound ‘X’ on treatment with Br,/NaOH, provided
C,HyN, which gives positive carbylamine test. Compound
XKis: [Jan. 11, 2019 (ID)]
(a) CH,COCH,NHCH, (b) CH,CH,COCH,NH,

(¢) CH,CH,CH,CONH, (d) CH,CON(CH,),

58. What will be the major product in the following

mononitration reaction? [Jan. 10, 2019 (II)]

__HNO,
conc. Hy80,

Q)
acWl

No2

¥
el
Lol

/@L /\@ "
oL

A

59. The compounds A and B in the following reaction are,

respectively : [Jan. 9, 2019 (T)]

(a) A=Benzyl alcohol, B=Benzyl cyanide
(b) A=Benzyl chloride, B= Benzyl cyanide
(¢) A =Benzyl alcohol, B=Benzyl isocyanide
(d) A=Benzyl chloride, B=Benzyl isocyanide

Get More Learning Materials Here :

6l.

@ _HCHO+HOL \  AsON o 64

The major pmduct of the following reaction is:

@ECH CH,

LN
(ii) T@Ron@n (dil)

[Jan. 9, 2019 (I1)]
O
NH NH
o]
CH,
The reaction of chloroform with alcoholic KOH and
p-toluidine forms [2003]

(@) H@@—Nzcx
(b) ch%;ymcncl2
(c) H3C@NC
(d) ch@m

Ethyl isocyanide on hydrolysis in acidic medium generates
(a) propanoic acid and ammonium salt [2003]
(b) ethanoic acid and ammonium salt

(c) methylamine salt and ethanoic acid

(d) ethylamine salt and methanoic acid

When a primary amine reacts with chloroform in ethanolic
KOH then the product is [2002]
(a) an isocyanide
(¢) acyanide

Nitrocompounds, Alkyl 'ﬁiﬁ{éé;'@

(b) an aldehyde
(d) analcohol.

and Diazonium Salts

Benzene diazonium chloride on reaction with aniline in
the presence of dilute hydrochloric acid gives :
[April 12, 2019 (I1)]
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65.

o Q@
H,N

Aniline dissolved in dilute HCI is reacted with sodium

nitrate at 0 °C. This solution was added dropwise to a
solution containing equimolar mixture of aniline and
phenol in dil. HCL. The structure of the major product is:

[April 9,2019 (I)]

0 v o
(b) QN =N-—NH @
0 Or O
(d) @N =N—0—©

Coupling of benzene diazonium chloride with 1-naphthol
in alkaline medium will give : [April 8,2019(D)]

Get More Learning Materials Here :

67.

69.

70.

The major product formed in the following reaction is:

NO,
Cl

CH,4
NO,

(@)
el

CH,

NO,
(¢) Cl

CH,

NaOCH3(1eq.)
Heat

[Online April 15, 2018 (IT)]

NO,

®
cf
CH,
NO,

@ a

CH,

The increasing order of nitration of the following

compounds is :

NH,

(A)

@ A)<B)<D)<(C)
(©) B)<(A)<(C)=(D)

[Online April 15, 2018 (I)]

OCH, CH,

(©) D)

(b) (A)=<(B)<(C)<(D)
(d) (B)=(A)<(D)<(C)

Which of the following compounds will form significant
amount of meta product during mono-nitration reaction 7

OH
T

NH,

Q)

[2017)

0OCOCH,

Ye

NHCOCH;

e

Fluorination of an aromatic ring is easily accomplished by
treating a diazonium salt with HBF,. Which of the following
conditions is correct about this reaction?

(a) NaF/Cu
(¢) Onlyheat

[Online April 10, 2016]
(b) Cu,0/H,0
(d) NaNO,/Cu
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71.  Complete reduction of benzene-diazonium chloride with

Zn/HCl gives: [Online April 11, 2014] CHy CH;
(a) Aniline (b) Phenylhydrazine Br Br Br
(¢) Azobenzene (d) Hydrazobenzene (a) (b)
72. Conversion of benzene diazonium chloride to
chlorobenzene is an example of which of the following Br Br
reactions? [Online April 12, 2014]
(a) Claisen (b) Friedel-craft CH, CH,Br
(c) Sandmeyer (d) Wurtz Br
73. Inaset of reactions p-nitrotoluene yielded a product E.
(c) (d
CH,
Br
By ,p_ SwHCI Br
FeBry
NaNO Cub 74. The conversion of benzene diazonium chloride to
S L, p UL .
NO, Hel HBr bromobenzene can be accomplished by
Reimer-Ti Cti Online May 12, 2012
The product E would be: [Online April 19, 2014] (s) Bemer-Temannecachion,  [Duline My I

(b) Friedel-Crafis reaction
(c) Gattermann reaction
(d) Azo-Coupling reaction
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~ Hints & Solutions

L ®  xcmy), NCH), NHCH, NHCH, 5@ g
NH, HN-C-CH,
N oH

CH, ,

I I m w A60

o o o, l)y
+Rcf|tji;l ( l‘cf'[cc( ( Ircllbct C]I3 Cll3
and -1 effect of -CN of -OH
0f ~“OCH, group) group)

— OCH, group increases electron density of ring at 0- and

- positon mald . (1l i least b I
p- position making (I) most basic. (I1I) is least basic due to HN-C—CH, NI

I effect of —<CN group at meta position. %
Since, -1 effect of ~-CN > —1 effect of ~-OH group.
Hence, correct basic strength will follow the order Br, OH /A
[>1>1V>11 e,
1 CH, CH,
Basic strength o« ———
£ pK, value Br Br
Order of K valueis, [<II<IV <IIL 6 @
2. (a) Gabriel phthalimide synthesis gives 1° amine in good ’ i
il NH, N,Cl 1
yield. 2 2
(i)NaNO, + HCI, 0-5 °C CuyCly
3. () CHyCH,-C=N—4 scp.cH, -CH, - NH, HCl
NaBH, does not reduce R-CN. CH, CH; CH,
[A]
Cl Cl
i 7\
. b » B) cl, Na + dry ether
N Thy
* hyb. N at -
sp hyb. Natom sp hyb. N atom CH CH,-Cl
(localised L.P.) (delocalised L.P.) [A] 2 B] ~

N,
<
© @) / )
.. K NH, N,Cl

N N HNO,
sp’ hyb. Natom H 7. M) 0°C-5°C
{localised L) sp° hyb. N atom CH,-CH,4 ® CH,-CH,4

(localised L.P. with
partial negative ch.)

Thus, increasing order of basicity is
oH OH

(B)<(A)<(D)<(C). Hydrolysis @ KMnO/H' (O:(
CH,~CH, ® COOH
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10. (d) Basic strength of amines depends upon availability
CH,-NHCH, O . y i : ;
CHS0,C I of lone pair of electrons. Aliphatic amines are more basic
Hinsberg Ph—CH, I\lI ﬁ Ph than aromatic amines.
® Sacen) H,C O 1. (@ Conjugate acid of guanadine(B) is resonance
Insoluble in alkali stabilised and have 2 resonance structure.
Similarly conjugate acid of (A) is also resonance stabilised
CH, CH, CH, CH, "y
= " HNO, < and have one resonance structure. (C) does not exhibit
0°C-5°C resonance structure.
H,N © N,C1 @ therefore the basic order is, k; : (B)> (A) > (C)
= pk, 1 (B)< (A)<(C)
: CH,CH, ; COOH
H,OH @ KMnO,/H @
e e
HO HO™ o 12 @ N NHCOCH, NHCOCH,

A0 Brv
AcOll
NH, N, CI' Br
CH, CH, CH,
NaNO, + HCI Cu,Br, (A) (B)
Br Br Br
X Y

13. (¢) Electron withdrawing group attached to benzene ring

Br will reduce the basic strength and increase pKy, while
electron donating group decreases pK,.
% Therefore the correct increasing order of pK,, is
Br B)<(D)=(A)<(C)
NO, 14. (a) N-Ethyl phthalimide on treatment with NH,-NH, gives
Z cthylamine.
9. (©
NH, oy &
ll NH,
Br Br zr-||:/_\ |
Br,, Hy0 \ k
NH > N—C,H;+ Nl[ — N —
2 / 2 2
CH, i 2115
— Br 0
CH, (C;H NBry) ﬁ
: +o C NH -NH,
P N,CI : C\NH
—
it NH H
NaNO, NH - C,H, C
T h | l\l(
CH,
ch5

p-Naphthol
NaOH

0]
| ||
~
Ho — NH | ¢ - NH,
)
(0]

CH In place of NH,NH, we can also use H,0 in presence of
4y - 2 2
Coloured compounds H" or OH" as a catalyst.
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15. ()

OH

| ~
CH,~CH-CH,-CH, N% 0-C,H;

TH 0‘)
CH,~ CH - CHy~ CH, 5 NH c/g CH,
(’_IL |

H

(CoH)N
oH 0

CH,- CH — CH, - CH, - NH - C - H+ C,H,0H
16. @

CH,NH,

HyN, @

CH,NH,

N @) Liall,
by "
(i) H,0"

CH=NH CH,NH,

(i) SnCL/HC @ (ii) NaBH, @
I Lo LIS

COOH CH,0H

(i) ICHITL,O @ NeBH, @
LW Eial 5

17. (@

1. NaOCl

2LH
(Haloform |

Teaction) socl
b

n=0Q

—

0
ICI, Ph NH,

(aniline)
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18. (c) Hinsberg’s reagent is benzenesulphonyl chloride
(C,H,50,Cl). Ttis used for detection of primary, secondary
and tertiary amines.

19. (a) Primaryamines are prepared by Gabriel phthalimide
synthesis

o CO~_
icii NK + CyHyCl— N- CiHy
co”” co”

Pot. phthalimide NaOH(aq)

COONa
@( +n-CsHgNH,
COONa

20. (¢ (C,H),NH > CHNH, > NH,
Two +1 gp. one + 1 gp. No + 1 gp.
21. (a) Polysubstitution is a major drawback in Friedel Craft’s
alkylation because the introduced alkyl group is activating
and gives polyalkylated product.

22. @
NH,
</ f\) Base <: SN (H\Lﬂl
I )
NH,
N XN
<A
T N
CH,
23. (@

X X

(i) NaNO,/H™ (i) CrOyH"
—_— —_—
NH, OH

g

(iii) H,80, (conc.), A
SRR AT ek Ty
OH hydrolysis, cyclisation
(0]
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24.

25.

26.

27.

WC O—C—CH~

28.

c-353

(b) Higher the electronegativity (sp® > sp’) of an atom,
more will be its capacity to take proton. Thus N labelled
as (b, (c) and (d) are better protonated than the N at (a)
and (e).

on
R, NaNO,
—_—
™ HC! (aq), 05 °C

®) Compound, III Pl*l

H

nitrogen is easily available for the donation.

=
In case of compound (I) @ lone pair is not involved in

resonance but nitrogen atom is sp® hybridsed, whereas in
compound II the lone pair of nitrogen is involved in
aromaticity which makes it least basic.

(4) —NH, is a stronger base than — OH, hence 1 equa-
tion of acetic anhydride will acetylate only — NH, group.
Reaction involved:

nitrogen is more nucleophilic

dwa) woos
(*ba 1) smipuAg

=+ CH,COOH.
NH
0=C—CH,
2 Pk,
(A) ENH, 329
B) (E),NH 3.00
) MeN 40
(D) Ph-NH-Me 47

So, order of basic strength is:

C,Hs—>—NH—<C,Hy > C,H;NH, > Me;N - > PANH-Me

Get More Learning Materials Here :

2C,Hs 1C,H steric e pair
groups group factor dclocalised
over Ph - ring
B)=(A)>(C)>(D)

is most basic as the lone pair of

29.

I
NH CH,-C00~ "NO-

@

? i
N=N-0-C-CH,

SR

30.

31.

SOH
(A)

SOH
(B)

(d) Aromatic diazonium salts are more stable than aliphatic
diazonium salts. The higher stability of aryl diazonium salts
is due to resonance. Electron donating substituents increase
electron density on benzene ring. Hereby they increase the
stability of diazonium salts. Electron withdrawing substituents
decrease electron density on benzene ring. Hereby they
decrease the stability of diazonium salts. ~COCH, group is
electron withdrawing and hence, diazonium salts from (D) is
less stable than that from (B). Although— O—COCH, iselectron
donating substituent, but it is present in meta position. Hence,
it will not have significant effect on stability.

Therefore the increasing order of diazotisation is

(A)<(D)<(C)<(B).

> FN'HZ
ANV

the lone pair of electron is less easily available for
protonation.

©) (a)
+ R effect

® (7
| ‘ + R effect

N
H

the lone pair of electron is not available for proton.

(c) v More +1, less H-bonding
N —CH,
+ I, H-bonding
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32.

33.

34,

35.

36.

Get More Learning Materials Here :

+1more preferred than H-bonding, is due to steric hindrance ~ 37.

to H-bonding in 1° amine.

(d)

+ 1, H-bonding 18.

NH,

LN
More H-bonding, less +1 effect

Unstable Thus, the correct order is
(=)< (Iv) <(I)
(b) RCONH, + Br, +4NaOH ——
R-NH, +K,CO, + 2NaBr +2H,0
(d) Primary, secondary and tertiary amines are
distinguished by Hinsberg reagent test. The Hinsberg
reagent is an alternative name for benzene sulphonyl

chloride (C,H,SO,CI). 39.
(@) Lone pair of Nis involved in aromaticity. 40.
NH N=NCI
2 = 41.
NaNO,HCI
@ — 5w
CH,4 CH,
(D)
CN
CuCN/KCN
A
42.
CH,

(E}

(c) Aliphatic amines are more basic than aromatic amines
thus methylamine is most basic. Electron donating groups
increase the basicity whereas electron withdrawing groups
decrease the basicity of the aromatic amines. Thus p-

methoxyaniline is more basic than aniline which is further ~ 43

more basic than p-nitroaniline.
NH, N, N,
< CH, — NH,

NO, OCH,

@ R-CH,-NH,+CHCI,+ 3KOH (alc)
(Carbyl.amina
reaction) , R~ CH,~ NC+ 3KCl+3H,0
Alkyl isocyanide
(a) Arylaminesarc less basic than alkyl amines and even
ammonia. This is due to resonance. In aryl amines the lone
pair of electrons on N is partly shared with the ring and is
thus less available for sharing with a proton.
In alkylamines, the electron releasing alkyl group increases
the electron density on nitrogen atom and thus also
increases the ability of amine for protonation. Hence more
the no. of alkyl groups higher should be the basicity of
amine. But a slight diserepancy oceurs in case of trimethyl
amines due to steric effect. Hence the correct order is

(CH3),NH > CH3NH, > (CHy )3 N > CgHsNH,

b)
®) CH;NH, + HNO; —— CH;OH + N, + H,0

I
® R-NH, +CH;-C-Cl———>
—— —HCl
Mol.Mass=16

Now since the molecular mass increases by 42 unit as a
result of the reaction of one mole of CH,COCI with
one-NH, group and the given increase in mass is (390 180)
210. Hence the number of - NH, groups = 210/42 =5.
(¢) The correct order of relative basicity of amines in the
gas phase is 3°>2°>1°>NH,
The alkyl group releases electron and thus, tends to
disperse the positive charge of the alkyl ammonium ion
and therefore stabilises it. Since, NH; (from NH,) has no
such alkyl group, it is not stabilised to such an extent as
alkylammonium ion.
() RNH, +CHCl;+3KOH—— RNC +3KCI+3H,0
Mechanism
CHOL,—A @y

a elimination  Dichlorocarbene

H

.

H 1
| o @

R—TUCIZ—) R—I‘\J— cCl,—
H

H
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The diazonium group can be replaced by fluorine by

treating the diazonium salt with fluoroboric acid (HBF,).
& /[[ N ‘ Cl 4
R—N=C e R—N—CO The precipitated diazonium fluoroborate is isolated, dried
Z'| \Cl | \C] and heated until decomposition occurs to yield the aryl
T H fluoride. This reaction is known as Balz-Sehiemann
' tion.
AV
Rt —or—R=ln HEE,
Ar—N,"X- ——%— Ar—N,"BF, |
(}Fl =3 2 2 4
o 8 OH heat
R—N=C + HOH —— Ar—F+BF,;+N,
48. (d) Note: Aromatic amines (e.g. aniline) are less basic than
aliphatic amines due to delocalisation of electrons. Among
4. (b) CHy-NH, compound is most basic due aliphatic amines the order of basicity in aq. solution is 2°>
1°> 3°. The electron density is decreased in 3° amine due
to presence of localized lone pair of electron on nitrogen to crowding of alkyl group over N atom which makes the
atom while other compounds have delocalized lone pair approach and bonding by a proton relatively difficult.
of electron. Therefore the basicity decreases.
45. () The order of basicity is 1 > Il > 1 > IV . The correct order of basic strength is
The lone pair of electrons on N is more readily available Dimethylamine > Methyl amine > Trimethyl amine > Aniline,

for protonation in I and III than in IL. III contains an 49, (a) Thisis carbylamine reaction.
oxygen atom which has — I effect due to which it is less CH,CH,NH, +CHCI, + 3KOH

basic than I In compound IV lone pair of ¢'s on
N-atom is contributed towards the aromatic sextet
formation and hence it is not at all available for protonation.

—— CHNC+3KCl +3H,0
50. (b) Wurtz reaction is used for the preparation of
hydrocarbons from alkyl halides.

NH N;ClL RX+2Na+XR —— R-R+2NaX
2 2
51. (b) The alkyl groups are electron releasing

46. (a) NaNO, CuCN (+1) groups, thus increase the electron density around the
HCl, 278K (Sandmayer
Diazotization reaction)

Benzene pair of electrons to proton or Lewis acid and making the
diazonium chloride

(A) amine more basic. Hence more the number of alkyl groups,

nitrogen thereby increasing the availability of the lone

more basic is the amine. Therefore, the correct order is
NH, <CH,NH, < (CH,),NH
52. (¢) Aniline and phenol form complex with lewis acid.
Chlorobenzene produces highest yield in Friedel craft
reaction among the given options.
Benzonitrile

(B) 53. 0

© 0
1 CN
47. () ANH, + NaNO, + 2HX —=4, KON
1° Aromatic amine DMSO
OH

Ar—N=N'X"+ NaX + 2H,0 liz: 4
Arene diazonium salt (_I ?
CH,NH,
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54. (d) & o
2
@\ AV N 0
(,H(,]. KOH N HNO; )
FH} ((ﬂrb}lamm: | 255 cone. H,S0, N
reaction) H |
: " H

(0] Activated Deactivated
CN ring ring
J{szd . 59. @
NH - CIH, GHz~Cl

AgCN
@ +HCHO + HCl ——> @

Benzyl chloride
(A)

H)N o
CH, -NC
55. (a)
NH, N i 9
NH, C—NH, Benzyl isocyanide
> > @’ > o (B)
60. (3) Reaction involved for the given reaction:
O
(D) © (A) (B) (0] 0O H
Ipeasily [p not easily available  dp delocalised two-co gps | ‘

avallabhle  duetolgp (CN)  ductocogp present

Il
: C—NH, C—N—H
Br, =/
56. (c) The reactivity order of carboxylic acid derivatives CI T @i
ilici CH,—CH, C‘fII—CH3

depends on the electrophilicity of the carbonyl carbon
and leaving tendency of the leaving group.
Leaving ability of the four groups is
—Cl>- COOC,H, >~OCH, >~ NH, l(") oi-
Therefore, reactivity order towards LiAIH o is

(0]
HH 0 [l 7
I (i) KOH (alc.) C—NH
CHy—CH,—C—CH s CH,CH c‘n—cn EE @[
Br Br Br (‘ZHfC,H1
| ity Nan1, CH, cL
Tn lig. N,
CH,CH,C=C—H NH,
57. (© 61. (c) + CHCly+ 3KOH —
Br,/NaOH
CHyCH,CH.CONH, — =y CHLCH,CH,NH, CH,
(X) rearrangement) (C;HN) NZC
CHCL .
i CH,CH,CH,NC #3KCL 31,0
KOH Z
(Carbylamine
reaction) CHS

58. (d) In the given nitration reaction, major product willbe 62, (d) Ethyl isocyanide on hydrolysis form primary amines.

formed as per the activating group, —-NH part of +
Op & growp P CH,CH,N5C+H,0—2—
I 9 CH,CH,NH, + HCOOH
—NH — C— is activating, while —C— partis 63. (a) C,H,NH,+CHCl,+3KOH
deactivating group. —— C,H,N = C+3KCl+3HCL

(Ethyl isocyanide)
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64. (0)
N;CI NH,

&
@N=N@m

65. (¢) Inacidic medium, benzene diazonium chloride reacts
with aniline (a basic compound) forming a,, dye (c).

@O
(c)

o0

N=N- CgH,

66. (c)

OH
‘Coupling reaction

67. (a) Note : In the given reaction a molecule of HCI is

lost and C = C double bond is formed. Thus it is
dehydrohalogenation reaction.
Nitro group is electron withdrawing group. Hence
increases the acidity of H atom (attached to C atom bearing
nitro group) which is removed easily. Further the newly
formed double bond is in conjugation with nitro group.

NO, NO,
NaOCH; (1 eq.)

cl Heat

Cl C

CH, CH,

68. (a) In the given substituted benzene rings, the
substitutents methoxy (— OCH;) and amino (-NH,) are
strongly activating groups, while methyl (— CH,) is weakly
activating and chloro (— Cl) is a deactivating group towards
clectrophilic aromatic substituation reaction.

Since among methyl and methoxy group, methoxy group is
more reactive than methyl group, (c) is more reactive than (d).
Although amino group is strongly activating group, it gets
protonated in presence of acid to form anilinium ion

"
(—NHs ) which is strongly deactivating. Hence, (a) is less
reactive than (c) and (d).

Chloro group is also deactivating group but less deactivating

+
than (—NHs ). Thus order is (a) < (b) < (d) <(c).

Note:

The activating groups increases the electron density on
benzene ring and thus increases the rate of electrophilic

69.

-
o

71.
72.

73.

74.

aromatic substitution reaction. The deactivating groups
decreases the electron density on benzene ring and thus
decreases the rate of electrophilic aromatic substitution
reaction.
(¢) Nitration takes place in presence of conc.

HNO; + conc. H,S0,.
In strongly acidic medium, amine is converted into anilinium
ion (— NH}); substitution is thus controlled not by -NH,
group but by —-NH; group which, because of its positive
charge, directs the entering group to the meta-position
instead of ortho- and para.

+
INH, NH;
Cone. HNO;
Cone. H,80,
NH,gp : NHjgp
o, p-directing m-directing

=)

e e ]
NoCl N,EBF,
© @ | @/
F
S S
N,, ~-BF; @‘/

(a) On reduction with Zn and HCI, CHN,Cl forms aniline
as the main product.

CuCl/HCI
© CgHsN,CI m:mm CeHsCl + Ny
Benzene Sandmayc.r'a Chloro benzene
diazoniumchloride feaction
(b)
CH, CH,4 CH,4
Br Br Br
2 Sn/HCI
—a —
FeBry
NO, NO, NH,
CH,4 CH,
Br o Br NaNO,
CubBr HCL
+ .
Br N=NCI

(¢) Diazonium salts react with copper powder and
hydrogen bromide to form bromobenzene. This reaction
is known as Gattermann reaction.

N=NCI Br

Cu
HBr
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