Aldehydes, Ketones
(Carboxylic Acids

‘popic [ Methods of Preparation of
Carbonyl Compounds

1. The major products of the following reaction are:
[Sep. 06, 2020 (T)]
CH;
|
CH; -CH- (‘ZH ~CHjy
0S0,CH;

(1)KO'Bu/A
()03 / Ha0y

CH,
)\ + CH,CHO
(@) x
cH, ©
cH,
+ CH,COOH
(b) ~
CH, ©
CH,
+ HCHO
(©
CH, CHO
CH,
+ HCOOH
(d)
CH, COOH
2. The correct match between Item - I (starting material) and

Item - II (reagent) for the preparation of benzaldehyde is :
[Sep. 06, 2020 (I1)]

Item-1 Item - 11
(I) Benzene (P) HCland SnCl,, H,0'
(I) Benzonitrile (Q) H,, Pd-BaSO,, S and
quinoline
(I1T) Benzoyl Chloride (R) CO, HCl and AICI,

@ @M-(Q).(D-(R)and (I} - (P)
(b) (1)-(P), () - (Q)and (I1I) - (R)
(© (1-(R), (1)~ (Pyand (II) - (Q)

(d) (- (R). (I1)- (Q)and (I} - (P)

Get More Learning Materials Here : &

In the following reaction A is: [Jan. 09, 2020 (I1)]
H 0
(i) Bry, v 74
A (ii) KOH (alc.)
(iii) 04
(iv) (CH,),S
(v)NaOH(ag) + A
o) e
(©) (d

The major product(s) obtained in the following reaction
[April 12, 2019 ()]

isfare:

(i) KO'Bu

Br

(a) OHC/\/C]IO and OTC-CHO
OHC

(b S TN CHO

(© OHC~__~ CHO

O'Bu
@ onc
CHO
The major product of the following reaction is:
[April 12, 2019 (I)]
HO
(1) CrO;
(2) SOCL/A
HO G
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—

0 (0]
) )
HO HO
Cl Cl

The major product of the following reaction is:
[April 9, 2019 (D]

1. PBry

OH 2. KOH (ale.)

OH 11.
(@) (b) @—OH
C

© @ Q

0

In the following reaction [April 9, 2019 (ID]

acetal

HC1
Carbonyl compound + MeOH ——

Rate of the reaction is the highest for:

(a) Acetone as substrate and methanol in excess.

(b) Propanal as substrate and methanol in stoichiometric
amount.

(c) Propanal as substrate and methanol in excess.

(d) Acetone as substrate and methanol in stoichiometric
amount.

In the following reaction [Jan. 12, 2019 ()]

Aldehyde+Alcohol —2¢E— Acetal

Aldehyde Alcohol

HCHO '‘BuOH

CH,CHO  MeOH

The best combination is:

(a) CH,CHOand'BuOH (b) HCHO and McOH
() CH,;CHOand MeOH (d) HCHO and 'BuOH

The major product of the following reaction is:

R_C=N_(DAHI-Bu,

(i) H,0
[Jan. 9, 2019 (I)]

(a) RCOOH (b) RCONH, (¢) RCHO  (d) RCH,NH,

0.

The major product of the following reaction is:
[Jan.9,2019 (D]

(1) KOH (uquccus)

(2) Croy/H
(3) H,80,/A

&
W'
0 -

The major product of the following reaction is:
AlCI, A

i o
[Jan. 9,2019 (I)]
oH
CH,
(a) .

OH
H,C

(© 20 (d)

The total number of optically active compounds formed in
the following reaction is:  [Online April 15, 2018 (ID)]

Rt

(a) Zero (b) Six (c) Four (d) Two
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13.  Which compound would give 5 - keto - 2 - methylhexanal
upon ozonolysis ? [2015]

CH,

CH,
@ ®) 1‘35\6
cH,
CH,
CH,
e aliae
CH,

14.  Which of the following on heating with aqueous KOH,
produces acetaldehyde? [2009]

(a) CHCH,CL (b) CHLCICH,CL
(¢) CH,CHCL, (d) CcHCOCl
MOPIC Egmpemes of Carbonyl @
‘ompounds

15. The major product [R] in the following sequence of
reactions is : [Sep. 04, 2020 (II)]

(i) LiNH y/ether

HC=CH —— [P]
(i) H,C.
Ny
7/
(CH,),CH

(i) HgSO,/H,S0, Conc. H,80,

[R]

(ii) NaBH, A
. HCQ
a C-CH, -CH
/s 2 3
CH(CHy),

H,C
2Ry

() C=CH-CH,
s
(CH,),CH

H,C
(©) ’ \C:C(cng)w
P )
H,CCH,
H,C
N
(d) CH - CH =CH,
P 2
(CH,),CH

Get More Learning Materials Here : I

16.

Chemistry

The major product [C] of the following reaction sequence

will be: [Sep. 04,2020 (ID)]
(i) NaBH
CH, = CH - CHO ———> [A] B, B2 (]
(i) SOCl, Anhy.
AIC],

Br
® @)\/\D ®) ©/\r\Br
D
Br
© @AI/\D @ @/H/
Br D

The increasing order of the reactivity of the following
compounds in nucleophilic addition reaction is :
Propanal, Benzaldehyde, Propanone, Butanone

[Sep. 03,2020 (I1)]
(a) Benzaldehyde < Butanone < Propanone < Propanal
(b) Butanone < Propanone < Benzaldehyde < Propanal
(¢c) Propanal < Propanone < Butanone < Benzaldehyde
(d) Benzaldehyde < Propanal < Propanone < Butanone
The compound A in the following reactions is :

[Sep. 03,2020 (I1)]

(i) CHyMgBr/ H,0
(i) Conc. 1,50,/ A

(1) Oy
—_—
B {ii) Zn/H,0 C+D

(i) Conc. KOH

C— - cod”K’ +
(ii) A
@—cnzon

CH, ?
I
p 2% o e C=cH-C-CH,
A
0
Il
(@ CgHs-C -CH,
0 .
I 2
® cH,-C-cnf
? CH,
0
I
(©) CgHs— CH,—C - CH,

1
I
(d) CgHy—C - CH,CH,

EBD_8345
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19. The increasing order of the following compounds towards
HCN addition is : [Sep. 02, 2020 (I)]

H,CO CHO @: LHD
U NO,
(M

(if)
cHo O,N CHO
Q:ocnl U
(iii) (iv)

(a) (@)<(ii)<@v)<di) (b) (iii)<(iv)< ()< (i)
(¢) (i)<()<(v)<@i) (d) (di)<(iv)<(i)<(i)

20. Identify (A) in the following reaction sequence:

[Jan. 09, 2020 (I)]
i) CH;MgBr 04/Zn, H,0
(A) (“) CH;MgB: B)-2 n, H,
Gives .10 I
positive  (ji) Conc. H,SO,/A C\]—]
idoform
test CH,
H,C =0
CH,

CH,
CH,
a
o ~~CH, oF CH,
CH,
= S CHs
(c) (@
o7 ~CH, o CH,

21. Consider the following reactions

(i))CH;MgBr Cu b
(L0 © sk 2-methyl-2-butene
The mass percentage of carbon in A is

[NV, Jan. 09, 2020 (ID)]
22. The major product in the following reaction is:
[Jan. 08, 2020 (IT)]
0

% +1,0%
CH,

—

Get More Learning Materials Here : I

23.

24.

0
@ /A\
HO

OH OH

CH;,

(b) A
CH,
(0]
© A@"
CH,
OH

@
(d
CH

What is the product of following reaction?

3

(i) NaBH,
(ii) FBrj, (iii) Mg/ether, (iv) COZIHEO'

Hex-3-ynal
[Jan. 07,2020 (I)]

@ _~_~_~COOH
(b) ~ " C00H

() -~ ~_~-CO0H

@ = C00H

Major products of the following reaction are :

[April 10, 2019 (D]

CHO (i) 50% NaOTI
+ HCHO W)
CH,0H COOH
(a) and

COOH
(b) CH,OH and
CH,OH
(c) HCOOH and ©/

(d) CH,OHand HCOH
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25. Compound A(C,H,;0) shows positive iodoform test.
Oxidation of A with KMnO /KOH gives acid B(C{H,0,).
Anhydride of B is used for the preparation of
phenolphthalein. Compound Ais: [April 10, 2019 (1I)]

o}
I

CH, CH,—C—H
b
ci,

CH cH,
o# ¢ g

H;

26. p-Hydroxybenzophenone upon reaction with bromine in
carbon tetrachloride gives: [April 9, 2019 (I1)]

Br 0
J

Q

(@) 29.
HO

|
[0}
Br.
HO
0
! Br
©
HO

(o]

@ B'
HO

27.  The major product of the following reaction is :

&
O

Q
Q

[April 8,2019(I)]  3p.

(o}
Br NaBH,
é‘.
MeOH, 25 °C
OH
@)\/Br
OH

(@)
OMe
(b)

Get More Learning Materials Here : I

Chemistry

OMe
©

(d)

+5

An organic compound neither reacts with neutral ferric
chloride solution nor with Fehling solution. It however,
reacts with Grignard reagent and gives positive iodoform

test. The compound 1s : [April 8,2019 (D]
(0]
k N
@ @f}l, ®) CH,
H H
OH
L . CH,

(©) C,Hs

d
O/CH3 -
0]
The major product obtained in the following reaction is :
[April 8, 2019 (IT)]
CH,4 ]

3
NaOH

)\/\A —>DA

y

CH;
SO ﬁ
(a) H (b)
\0 \O

CH, Cl,

e
H
(© \ [C)]
2 CH, \0

In the following reactions, products A and B are:
[Jan. 12,2019 (D]

(0]
dil NaOH
H,C H, H, H 2255 (A
0] (6]
CH, CH,
@ A= CH,; ; B= CH;
HO

EBD_8345
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0 0
b) A= CH,; B= CH, D) Q/
HOH,C

HO
O
OH g - Q @ (B),(D) (b) (B),(C)
H.C ~H 3 H () (B)(C),(D) (d) (©).(D)
© A= 2 B 33. Themajor product formed in the following reaction is:
H,C H,C [Jan. 9, 2019 (I)]
CH, CH,
- 0 0 5 Q. CH;,
R H,C,
H,C H : H K _
o 3 B H,C ) H o+ dil. NaOLL
(d) ’ :
H,C H,C
CH, CH,
31. Themajor product of the following reaction is : H O
[Jan. 12, 2019 (1D)] j\)
@ H,C kH
(0]
, 0 o
]T/
(b) H,C
OH OH
. Q 0 ) ™ g
Ot © HJCNKQ
o} OH
Selte |
32. Thealdehydes which will not form Grignard product with (d) H.C
one equivalent Grignard reagents are: [Jan. 12, 2019 (IT)] :
CHO ) ) . . )
34. The major product B formed in the following reaction
(A) sequence is: [Online April 16, 2018]
CHO
(i) C;HsMgBr HCI
CHO ,©, (ii) H,0 N B
MeO
B)

CHO cl G
© @ s
HO,CO (b) -
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c-316 Chemistry
= 2
(©
MeO' @ OH
a CH,
38. The correct statement about the synthesis of erythritol
(d) (C(CH,0OH),) used in the preparation of PETN is:
MG [Online April 10,2016
. . . (a) Thy synthesis requires three aldol condensations and
35.  Which of the following compounds will most readily be one Cannizzaro reaction.
dehydrated to give alkene under acidic condition? (b) Alpha hydrogens of ethanol and methanol are
[Online April 16, 2018] involved in this reaction.
(a) 4-Hydroxypentan-2-one (¢) The synthesis requires two aldol condensations and
(b) 3-Hydroxypentan-2-one two Cannizza‘ro reacl'ions. )
(© 1-Pentandl (d) The synthesis requires four aldol condensations
between methanol and ethanol.
(d) 2-Hydroxycyclopentanone 39. In the reaction sequence [Online April 11, 2015]
36. The correct sequence of reagents for the following G i
conversion will be : [2017] 2CH;CHO ———A —— B ; the product B is :
(a) CH3 CH2 C!-l2 CHz— OH
O HQ CH, (b) CH,-CH=CH - CHO
(c) CH3 CH2 CH2 CHJ
— o
I
HO--CH, (d) CH;-C-CH;
CHO CH, . - N .
40. Which one of the following reactions will not result in the
AT O L OHC O NAE formation of carbon-carbon bond?
@ [Ag(NH,),]"OH, ,OH, CH;MgBr [Online April9, 2014]
(b) CH;MgBr, H'/CH,OH, [Ag(NH,),]" OH" (a) Reimer-Tieman reaction(b) Friedel Crafi’s acylation
(¢) CH,MgBr, [Ag(NH,),|* O, H/CH,OH (c) AWu‘nz re'fmlion (d) Cannizzaro reaction
° - 41.  Which is major product formed when acetone is heated
(d) [Ag(NH,),]" OH", CH;MgBr, H/CH,;0H with iodine and potassium hydroxide?
37. A compound of molecular formula C;H,O, reacts with [On!ine :April 9, 2014]
acetophenone to form a single cross-aldol product in the @ ]edo?cemne (b) Acetic Tfld
presence of base. The same compound on reaction with (©) Todo s (@) Acctop! enOng
42.  An organic compound A, CH,0; reacts with H,0, NH,

cone. NaOH forms benzyl alcohol as one of the products.
The structure of the compound is: [Online April 9, 2017]

CHO
(@

CH,0

o}
CH;

(b)

HO

0

@ OCH,

Get More Learning Materials Here : I

and CH,COOH as described below:
[Online April 11,2014]

0
H,0 Il
“AACH—C —OH
i
A N ~AACH—C — NH,
CH,COOH |C|) ﬁ

~ACH—C —0—C —CH;
Als:
(@) CH,CH =? ~CHO

CH,

(b) CH,=CH CH - CHO
CH,

»
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43.

44,

45,

46.

47.

48.

49.

c-317

(¢) CH,- CH, $=c=0
CH,

(d) CH;~CH,-C-C=0
Il

CH,H
Tischenko reaction is a modification of:

(a) Aldol condensation [Online April 11, 2014]
(b) Claisen condensation

(¢) Cannizzaroreaction

(d) Pinacol-pinacolon reaction

Formaldehyde can be distinguished from acetaldehyde by

the use of : [Online April 9, 2013]
(a) Schiff's reagent (b) Tollen's reagent
(©) LyAlkali (d) Fehling’ssolution

Clemmensen reduction of a ketone is carried out in the
presence of : [Online April 22, 2013]
(a) LiAIH, (b) Zn-Hg with HCI

(¢) Glycol with KOH (d) H,with Pt as catalyst
Which of the following is the product of aldol
condensation? [Online April 23, 2013]

[0} OH O
o A ®
0
© "N AL @

S5

OH
Cannizaro’s reaction is not given by :

[Online April 25, 2013]
(a) @Cllo )

CHO
(© CH,CHO (d) HCHO
Which of the following reagent(s) is/are used for the
conversion? [Online April 25, 2013]

O
Ao

(a) glycol/LiAIH/H,0" (b) glycol/NaH/H,0"
(c) LiAlH, (d) NaBH,

Todoform can be prepared fromall except :

(a) Ethyl methyl ketone (b) Isopropyl alcohol
(c) 3-Methyl 2-butanone (d) Isobutyl alcohol

In the given transformation, which of the following is the
most appropriate reagent ? [2012]

/O/ CH=CH— COCH, _ Reagent
HO
/O/ CH=CH— CH,— CH,

)

CH,

:

OH

[2012]

HO

Get More Learning Materials Here : I

51.

52,

53.
54.
55.

56.

57.

58.

(a) NH,NH,,OH {b) Zn-Hg/HCI

(¢) Na,LiqNH, (d) NaBH,

Among the following the order of reactivity towards
nueleophilic addition is [Online May 7, 2012]
() CH,CHO>CH,COCH,>HCHO

(b} HCHO>CH,CHO> CH,COCH,

(¢) CH,CHO>HCHO >CH,COCH,

(d) CH,COCH, >CH,CHO>HCHO

The reaction, [Online May 12, 2012]
CH,CHO Zn(Hg)/Cone. HCI[H CH,CH, s
(a) Cannizzaro’sreaction (b) Rosenmund reduction
(¢) Wolf-Kishner reduction (d) Clemmenson reduction
Tollen’s reagent and Fehling solutions are used to
distinguish between [Online May 26, 2012]
(a) acids and alcohols

(b) alkanes and alcohols

(¢c) ketones and aldehydes

(d) n-alkaens and branched alkanes

In Cannizzaro reaction given below

2PhCHO— 2L, PhCH,OH + PhCO,

the slowest step is :

(a) the transfer of hydride to the carbonyl group
(b) the abstraction of proton from the carboxylic group
(c) the deprotonation of Ph CH,OH

(d) the attack of : OH at the carboxyl group

The increasing order of the rate of HCN addition to
compound Ato D is 12006]
(A) HCHO
(C) PhCOCH,
(a) D<C<B<A (b) C<D<B<A

(©) A<B<C<D (d) D<B<C<A

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 [2005]

[2009]

(B) CH,COCH,
(D) PRCOPh

(b) animine
(d) a Schiff’s base

On mixing ethyl acetate with aqueous sodium chloride,
the composition of the resultant solution is [2004]

(a) CH,COCH C;H,OH+NaOH
(b) CH,COONa+ C,H,OH

(¢) CH,COOC,H, +NaCl

(d) CH,Cl+C,H,COONa

Acetyl bromide reacts with excess of CH,Mgl followed by
treatment with a saturated solution of NH,Cl gives [2004]

(a) anamine

(c) anenamine

(a) 2-methyl-2-propanol (b) acetamide

(c) acetone (d) acetyl iodide
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Chemistry
59. Which one of the following is reduced with zinc amalgam In the following reaction sequence the major products A
and hydrochloric acid to give the corresponding and Bare: [Sep. 05, 2020 (D)]

hydrocarbon? [2004]
(@) Acetamide (b) Acetic acid
(c) Ethyl acetate (d) Butan-2-one

60. Which one of the following undergoes reaction with 50%
sodium hyroxide solution to give the corresponding alcohol

and acid? [2004]
(a) Butanal (b) Benzaldehyde
(c) Phenol (d) Benzoicacid
61.  On vigorous oxidation by permanganate solution.
[2002]

(CH,),C = CH- CH, - CHO gives

OH OH

[
(a) CH, (“ CH - CH,CHO

CH,

CH,

>C =0 + HOOCCH,COOH
CH,

CH,
© >C =0+ OHCCH,COOH
CH;

CH;
@ C =0+ OHCCH,CHO

(b)

Preparation and Properties of
::'l‘()l"l(‘ Carboxylic Acids and their
k Derivatives

62.  Which of the following derivatives ofalcohols is unstable
in an aqueous base? [Sep. 05, 2020 (I)]

O
@ R()) LMe © "

© O (d) RO-CMe,
(§)

RO
63. The increasing order of the acidity of the a-hydrogen of
the following compounds is : [Sep. 05,2020 (I)]

LA K K,

(A) ©
@ D<(O<A)<B) b)) B)<©)<(A)=<(D)
© A)=<(O)=<D=<B) @ O)<AW)=<B)<(D)

Get More Learning Materials Here : I

0
anhydrous | Zn-Hg/HCI
+ 0—— A LR
AICI, 2.H3PO,
0

(0]

COH

[0}
(b) A= ;B=

CO,H 5
(c) A= ;B=

CO,H o

O
co,H I

An organic compound (A) (molecular formula C.H,,0,)
was hydrolysed with dil. H,SO, to give a carboxylic acid
(B)and an alochol (C). ‘C’ gives white turbidity immediately
when treated with anhydrous ZnCl, and conc. HCI. The
organic compound (A)is : [Sep. 04,2020 (D]

O
o Ao

O
) )J\O/\l/
0]
@ \)J\O/\/
(0]
@ )J\O)\/

EBD_8345
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66.

67.

68.

c-319

[P] on treatment with Br./FeBr, in CCl, produced a single
isomer C,H,O,Br while heating [P] with sodalime gave
toluene. The compound [P]is: [Sep. 04, 2020 (D)]

COOH COOH
) (b) @
cn,
CH,
(.H COOH COOH

CH,
(© )

An organic compound [A], molecular formula C, H, 0,
was hydrolyzed with dilute sulphuric acid to give a
carboxylic acid [B] and an alcohol [C]. Oxidation of [C]
with CrO, - H,SO, produced [B]. Which of the following

structures are not possible for [A]?  [Sep. 03,2020 (I)]

CH,

3

{2) CH,-CH,~CH-OCOCH,CH - CH,CH,

CH,
CH,
(b) CH, - CH, - CH~ COOCH, — CH - CH,CH,
CH,

(¢) CH,CH,CH,COOCH,CH,CH,CH,
(d) (CH,),~C~COOCH,C(CH,),

Consider the following molecules and statements related
tothem : [Sep. 03, 2020 (ID)]

(1) (B)ismore likely tobe crystalline than (A)
(2) (B)has higher boiling point than (A)
(3) (B)dissolves more readily than (A) in water
Identify the correct option from below :
[Sep. 03,2020 (11)]
(b) (1)and (3)aretrue

(d) (2)and (3) are true

(@) (1)and(2)aretrue
(c) only(1)istrue

Get More Learning Materials Here : I

69.

70.

71.

2.

Arrange the following labelled hydrogens in decreasing
order of acidity : [Sep. 02, 2020 (I1)]

No, c=C-@,,

(G ] o0 @

() 0 )

(iii)
@ ({)>O>i)>av)  (b) (ii)>(i)> (V> (0)
(c) (i)=(i)=(iv)=({) (d) (iii)>(ii)> () > (iv)
The most suitable reagent for the given conversion is:
[Jan. 08, 2020 (T)]

CH;
CONH, |
C=0
9
—
HO,(
CN
CONH,
COCH,
HOH,¢
CN
(@) B,H, (b) NaBH, () LiAlH, (d) H,/Pd

An unsaturated hydrocarbon X absorbs two hydrogen
molecules on catalytic hydrogenation, and also gives
following reaction:

0 Ag(NH,), |
ZnIHJZ(J =R
B(3-oxo-hexanedicarboxylic acid)

Xwillbe:

Jelle
O w0

The major products of the following reaction are :

[April 12, 2019 (D]

[Jan. 08,2020 (ID]

(1) CHCl, r"tq NaOH
(2) HC HO NaOH (conc.)
(3)H (]
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c-320
of 75.  The major product of the following reaction is:
COOH
and Methanol
(@) CH,0H
H,50, (cat)
0
Cl CO,Et CH(_l]
OH
COOH =
(b) and Methanol r r
O
OH
OH

73.

74.

OH

and Formic acid

5

OH

OH

OH
(@

and Formic acid

Q

Cl
The major product of the following reaction is:
CH,CH=CHCO,CH, __ UaM, , [April 9, 2019 ()]
(a) CH,CH,CH,CO,CH, (b) CH,CH=CHCH,0H
(¢) CH,CH,CH,CH,OH (d) CH,CH,CH,CHO
The major product of the following reaction is:

[April 9, 2019 (D]
H,CH,
(1) alkaline KMnQO,
(i) H,0'

OOH H,CHO
(@ (b)

H,COOH OCH,
© (d

Get More Learning Materials Here : I

COOH CO,Et

76. The major product of the following reaction is:

[April 8, 2019 (ID]
CH,
a
CHO Co,H
(a) <j (b)
a al
CH,OH CHCI,
(© <> @
Cl cl

77.  The major product of the following reaction is:

[April 8, 2019 (I1)]

(19 'BuOK
(2) Cone. H,S0,/A

e

Cl

(a)

Q

Chemistry
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c-321
0 OH
80. The major product of the following reaction is :
O
©
[Jan. 12, 2019 (I1)]
OOCH,CH,
0}
(@) CI{3c1~12(|: =CH,
@ CO,CH,CH,
(b) C0,CH,CH,
CH, - é = CH CH,
78. The major product of the following reaction is:
[Jan. 12,2019 ()] CH,CH,

() H,C = C ~at OCH,CH

3 1 2, 3
CN =
%\ (i) DIBAL-H COOCH,CH,
i) H,0"
(8]

OCH,CH,

(d) H,CH,C w=C —~a CO,CH,CH,

H,

CH=NH
81. The major product of the following reaction is :
()
()El (1) NiH,
(8}
H
o cHo @
C HO
© RN ) q
C

(n ) DIBAL-H
HO (c) @C\ @()

NH
79. Among the following four aromatic compounds ,which ?
one will have the lowest melting point? [Jan. 12, 2019 ()]

&
J/:S a
—
=]
I

[Jan. 11, 2019 (D]

82, The major product of the following reaction is :

COCH,
() KMnO/KOHA
R
@ oH (b) [Jan. 11, 2019 (D]
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COCOOH
e
HOOC

COOH
®) /©/ 85,
OHC

COOH
HOOC

COCH,
HOOC

83. The major product obtained in the following reaction is:
[Jan. 11, 2019 (ID)]
0} OH

AN
LiAlH,
= [exces:‘)
I/C1134’
No, O
0\ OH OoH
\
@ CH; (b) C1h
$6.
NO, OH NH, OH
OH Ol
\
© CH; (d) CH,
NH, OH NO, OH

84. Which of the following compounds reacts with
ethylmagnesium bromide and also decolourizes bromine
water solution? [Jan. 11,2019 (ID)]

CN (0]
@ @21\ 87.

CN
CH, — CO,CH,
(b)

0CT,

CH
© e,

Get More Learning Materials Here : I

OH
@ ©/\

The major product obtained in the following conversion
is: [Jan. 11,2019 (I)]

O
V4
Y Br, {1 eq.)

s MeOH
|
(o]
Cll; 0 0
T ciy
OOMe O Br
@ @ @;(r
Br OMe
0] 0
CH; O CH,_ 0O

0
© I @
Br
0

Which dicarboxylic acid in presence of a dehydrating
agent is least reactive to give an anhydride?
[Jan. 10, 2019 (T)]

0
I
cn e
Ay s H

(o]

(lil-lz
CH H
(a) CH, /Oll (b) Z\C /OII
CH, 1
0
MCO,H Ccoort
(c) ) @:
"00,H COOH

The decreasing order of ease of alkaline hydrolysis for
the following esters is [Jan. 10, 2019 (T)]

QCOOCZI 1, c1@c0061115
1 n
OENOCOOCZIIS cuoncooczns

1 v

Chemistry

EBD_8345
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88.

89.
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(@) M>I>1V>] (b) HI>1I>1>1V
(¢) IV>I=1I>1 (d) MI=>M=1>1V
An aromatic compound ‘A’ having molecular formula
C.H,0, on treating with aqueous ammonia and heating

forms compound ‘B’. The compound ‘B on reaction with 91,

molecular bromine and potassium hydroxide provides com-
pound *C” having molecular formula C;H,N. The structure

of *Ais: [Jan. 10, 2019 (IT)]
COOH
® @\c H=CH-CHO

92,

OHC
")
OH

The major product obtained in the following reaction is:

CO,Ft
0 NaOEv/A
(0]

[Jan. 10, 2019 (TT)]

CO,Et
(b

CO,Et

(©

4

CO,Et

()
CO,Et

8

The correct decreasing order for acid strength is:
[Jan. 9,2019(I)]
(a) NO,CH,COOH>FCH,COOH>
CNCH,COOH > CICH,COOH
(b) FCH,COOH>CNCH,COOH>
NO,CH,COOH> CICH,COOH

(¢) CNCH,COOH>NO,CH,COOH>
FCH,COOH> CICH, COOH

(d) NO,CH,COOH> CNCH,COOH>
FCH,COOH> CICH,COOH

The major product of the given reaction is:

[Online April 16, 2018]
MeO :

OMe O

o MeO 0~ =0
(0] OMe
Mel O C )

The major product formed in the following reaction is:

(l] OHC CH,COCL
11] H,80,. heat

OCOCH,

[Online April 15, 2018 (I)]
0
0
(2) HO. OH

(6]

0]
(b) O4 /[ E OH
H

OCOCH,4

0
(d) HO, /[ I: 01[:
0

(Pyridinium chlamchrcmﬂlc]
CHCly

@ www.studentbro.in



EBD_8345

324

93. The increasing order of the acidity of the following OH 0 0
carboxylic acids is: [Online April 15, 2018 (I)]

NMe NMe
COH COH COH COH © @ :

97.  Sodium salt of an organic acid X' produces effervescences
with cone. H,SO,. 'X" reacts with the acidified aqueous
NO CaCl, solution to give a white precipitate which
%
[II lV

decolourises acidic solution of KMnO,. 'X'is: ~ [2017]

a) CH.COONa b) HCOONa
(@) M<I<IV<I (b) I<II<II<IV @) C" ;‘COON (d) iy
© IV<I<II<I d) M<IV<II<I (e) CH, i (@ NaC,0,
94. The major product of the following reaction is 98. The major product obtained in the following reaction is :

[2017]
[0]

(i) CICH,CH, CCl
(ii) AICIy(anhyd.) O
MeO Ol
[Online April 15, 2018 (T)]
DIBAL-H
s

95. Thereagent(s) required for the following conversion are :
CHO
OH @
EtO,C CO,H COOH CHO
99.  The major product expected from the following reaction is:
HOZC CHO [Online April 8, 2017]

CH,OH O
[Online April 15, 2018 (T)] 05,5
(a) ()NaBH,, (i) RaneyNil, (i) H,0" 2 K HCI(e)/CCl,
(b) (LIAH, () HO' NH, ’
(©) ()BH,, (i) DIBALH, (iil) H,0"
(d) ()BH,, (i) SnCLHC, (iii) H,0* OH
96. The main reduction product of the following compound
with NaBH, in methanol is :
HO,C
o] O
NMe, [Online April 15, 2018 (I)]
CH,OH O

OH O OH O IIOZC
(a) NMe, (b) NMe,
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c-325

R

@ po,c "

Bouveault-Blanc reduction reaction involves :
[Online April 9, 2016]

() Reduction of an acyl halide with H,/Pd
(b) Reduction of an anhydride with LiAlH,
(¢) Reduction ofan ester with Na/C,H,OH
(d) Reduction ofa carbonyl compound with Na/Hg and HCL.
In the presence of a small amount of phosphorous,
aliphatic carboxylic acids react with chlorine or bromine
to yield a compound in which o-hydrogen has been
replaced by halogen. This reaction is known as :

[Online April 10, 2015]
(a) Wolff- Kishner reaction
(b) Rosenmund reaction
(c) Etard reaction
(d) Hell- Voihard Zelinsky reaction

Eltclmlym

A.

COOK

g @ b
0

OCOCH,

COOH
is used as :

[Online April 10, 2015]

100
@

[Online April 10, 2015]

(a) Analgesic
(¢) Antacid

(b) Insecticide
(d) Antihistamine

Get More Learning Materials Here : I

104.

105.

106.

107.

108.

109.

110.

111.

112.

In the reaction,

CH,COOH LiAHs o _PCls  p  AlKOH c,
the product C is: [2014]
(a) Acetaldehyde (b) Acetylene

(c) Ethylene (d) Acetyl chloride

Phthalic acid reacts with resorcinol in the presence of
concentrated H,SO, to give:  [Online April 12, 2014]
(a) Phenolphthalein (b) Alizarin

(c) Coumarin (d) Fluorescein

An organic compound A upon reacting with NH, gives B.
On heating B gives C. C in presence of KOH reacts with
Br, to give CH,CH,NH,. A s : [2013]

(a) CH,COOH (b) CH,CH,CH,COOH

(c) CHj- clu ~COOH (d) CH,CH,COOH
CH;

Monocarboxylic acids are functional isomers of:

[Online April 23, 2013]
(a) Ethers (b) Amines
(c) Esters (d) Alcohols
A liquid was mixed with ethanol and a drop of concentrated
H,S0, was added. A compound with a fruity smell was
formed. The liquid was : [2009]
(a) HCHO (b) CH,COCH,
(¢) CH,COOH (d) CH,OH
The correct order of increasing acid strength of the
compounds [2006]
(A) CHCOH (B) MeOCH,CO,H

Me
D)  »>—CoH
Me B

(C) CF,COH

is

(a) D<A<B<C (b) A<D<B<C

(c) B<D<A<C (d) D<A<C<B

Among the following acids which has the lowest pK

value? [2005]

(a) CH;CH,COOH (b) (CH3); CH-COOH

(¢) HCOOH (d) CH;COOH

When CH, = CH— COOH is reduced with LiAlH,, the

compound obtained will be [2003]

(a) CH,=CH—CH,0H (b) CH,— CH,— CH,0H

(¢) CH,—CH,—CHO (d) CH,— CH,— COOH

5113c112c0011‘—'2>A ale. KON, g What is B?
12002]

(a) CH,CH,COCI

(¢c) CH,=CHCOOH

(b) CH,CH,CHO
(d) CICH,CH,COOH.
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Hints & Solutions

CH,

2 © (1)
.®
0
I
G
(Im)
3 @

4 @

1. (d) CH,~CH-CH CH, %CH ~CH-CH=CH,

0SO,CH,

CO. HC1
AICLy

(Gatterman Koch

Reaction)

SnCl, +H0
—a

(s mpmn s
Reduction)

Cl

H,, Pd-BasO,

Quinoline. S

?“*

(I1) 0y/H,0,
(oxidative
ozonolysis)

"
CH, - CH - COOH + HCOOH

O

CHO

©

CHO

=

(Rosenmund
Reduction)

Br Conj

jugated diene
(stable)

lo\, DMS

(CHO CHO
CHO CHO

®
2
4

. au oH, @
0

More stable due
to conjugation

I
o

o
|
7. () CHy;-C-CHj CH; - CH, ~CHO
(Acetone) (Propanal)

Generally, aldehydes are more reactive than ketones in
nucleophilic addition reactions.
.. Rate of reaction with alcohol to form acetal and ketal is

(€]
CH;—CH, -CHO > CH;-C-CH,
(Propanal) (Acetone)
Et OH Et OMe
H/McOH H/McOH N,/
EtCHO — C
Excess /" \\
H OMe H OMe
Memiacetal Acetal

8. (b Best combination is HCHO (more reactive alde-
hyde) and MeOH (less sterically hindered alcohol).

H—C—H+CH;01 <L, \ e
/ “oMe
Acetal
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c-327
% © RfczNMLCHO oo Gso
HOAICI, (-m-directing) H>0AICI,
The reduction ofmmles to aldehydes can be done using CH CH, —H/+H"
DIBAL-H[AIH(i-Bu),] (pedirccting) G
10. (a) Forthegiven reaction condition, the major productis: 0.
0 AlCE
Br O H - AlCl
aq. KOH CroyH”, CHs CHs
_— —
Br Br

~3
8
=0
|
oH
HyS0,
—
Br

11.  (c) Reaction involved:

® e
H HOAICI
AIC],
] e

114—\

Ol o,

29
cm cn,
4, 0,

12. (c) Thetotal number of optically active compounds formed is four. The product has two chiral C atoms. Thus, it has 2 =22
=4 stereoisomers.
5,
‘>=/0\I/ H* \WOY
H
6 . '
PSPV X@’ N
Ii Br H Br H Br
14, (©) CHyCHCl, —94KOM_, ey cn(on),
CH,
—MO9 , cuycHO
(i) 03-78°C
B @ (i) Zn—CH3;COOH
2
CHy CH,

5-Keto-2-methylhexanal
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c-328 Chemistry
15. (e
(©) ﬁ
LiNH,/ether CH,-C-CH.
CH=CH —————— CF e 2 3 (CHMEBHH0
—_—
()
{
CH, — CH - CH(CH,), 'Ts“sﬁ CH, |c1-1 CH(CH,), oH
|
0=C () CH,-C-CH,4
Il @ | © (i) conc. H,SO,
) cone- B0,
CH, CH CH, A
| [P]
NaBH O
e Cone S CHO
H,S0, CH=C e +CH,-C-CH,
CH, —~ CH — CH(CHy), — CH; — CH - CH(CHy), CH, (i) Z0/H,0 3 3
| . |
CH-OH CH (B)
| |
CH, CH, p—
Q] 2° carbocation @
C(CH,), 1
I |
~——— CH, - N —
CH,4 (f CH, - C - CH(CH,), CH,OH COOK
C,H, CH,CH, R
[R] 3° carbocation
16. (@
Ba(OH),/A
CH, = CH - cHO M8, 10— cH - cH,0H CHy C CHy i condemation” CHs~C=CH-C-CH,
(if) SOCl, (0] CH; O

H,C=CH-CH, -Cl
[A]

H,C = CH- CH,Cl —y— @5\ 5
[A] AlCly

17. (b) Rate of Nucleophillic addmon reaction is dlreclly
proportional to the ~I and ~M effect of the substituents
present in the substrate. Ketones are less susceptible to
the nucleophillic addition, due to the presence of alkyl (R)
group which has +1 effect. Thus reactivily order is

CH=
(it) (iit) (iv)

(i)> (iv) > (ii) > (iii)

Get More Learning Materials Here : I

CHO
Ba(OH),

) O
I a(0H)/A
: CHJ L CHJ/\Idnl condensation

CH,OH COOK'
Cone. KOH @ C'

19. (c) -1 effect of NO, increases reactivity towards
nucleophilic addition reaction with HCN. — OCH, group is
electron donating due to resonance effect which decreases
the reactivity towards nucleophillic addition.

20. ()
(i) CH,| MgBr
u)H 10

C\mc H,80,/A

CH, CI=CH ﬁ CH,
CH, O

CH=0

©E<E “Zn, H,0 H 0
CH (B)

»
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Aldehydes, Ketones and Carboxylic Acids

2. (66.67) )
CHJ—(HT—CHfCH}M) CHr(I‘ACHszHI
A on,
OH
19, cn ,JQCHTCHJ%»cx—l}fca:ﬁfcm
h, i,
B 2-methyl-2-butene
0
Compound Ais Cl{}—g—clﬂerHj(C H0) 25.

Mass percentage of carbon

.

C—H+C— g0,

‘ | Exchange
@CHZOH +HCOOH

@ () Since compound 4 (CyH,,0) contains relatively
very low Has compared to C, so it must contain a benzene
ring.

(if) Further the oxidation product B (C{H,O,) of 4 is a

_ [ 12x4 x 100] —66.67 dicarboxylic acid which forms anhydride on heating, hence
48+16+8 the acid is phthalic acid which is further comfirmed by the
fact that it is used in the preparation of phenolphthalein
0 H OH when condensed with phenol in presence of conc. H,SO,.
H 2904
22. @ ’\E‘ o So the given compound A corresponds to option (4).
HEO—H
£ i
@ o
CH, CH, CH, C—CHy “—O Na
I+ NaOH >
B © @(L 2 +CHI,
"H, CH,
(&)
=. CHO (i) NaBH, =
NN\ LR, Nt Ny KMnO,
a on
Hox-3-ynal | o o o
— NN I \
Br
C—OH C,
(i) Mg/ether, =
TN L A ., -
C—OH C/
|
) LL
N L\/E\/\C/U B-(C{HO,) Anhydride
coon .
\0 MgBr 26. ® o)
[ Br,/CCl,
C OH ———
. t t
~ ‘ Deactivating Activating
1 @© M OH — H—C—H g’:)“" R
$H [
CE ?D C OH
L H” shift
— H+Ho-C—]
Oty nre Br
OH
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27. @

28. @
OH 0
I
"H - CHy o
L/NaOH | + CHI,
0C,Hy COC,H,
Test Observation Reason

Reaction with +ve Electrophilic centre or
Grignard reagent acidic hydrogen is present

Fehling solution test —ve CHO group is absent
Neutral FeCly test  —ve phenolic group is absent

lodoform test +ve ~COCH, or -CH(OH)-
CH is present

9. @

]
~——>C=0
4 '
~ H
OH

l NaOH (dil) (Internal aldol condensation)

0, O,
= E\
?
—

30. @ O [o} 0 0
H—— é\y‘ il
[0} 0
| 2
g 1o | /ij(
4
H Y HO s
Juxo‘JA
(B)
OH
NaBH,
i b l:lOH1

NaBH, does not reduce the double bond but can reduce
keto group ( X = 0) into—OH group.

32. (a) Grignard reagent will not react with aldehydes if it

has a functional group which contains acidic hydrogen.
Thus options (B) and (D) have —COOH and —CH,OH
respectively which contain acidic H-atom. Therefore, acid-
base reaction occurs.

CHO /@/C“O
/©/ RMgX ] i
HO,C HMp0.C
SHO CHO
EN /©/ “r-m
XMgOH,C

HOH,C
33. (3) Reaction mechanism involved:
i g
C—CH; c—CH,
@ n ©/
Enolate ion
[¢] OH

0 :
4l C—CHy—CH—CH;
CH;—C—H
v B
(aldol condensation)
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0]
g 0 give unsaturated ketone —— /\)k
= (i) CoHsMgBr o, B-Unsaturated ketone
M o (i1) H,0
Me(
OH Cl 36. *\b(VHx)z]OH
T:)Ilcns reagent
HCI
—

Syl CHO CO,H
Me MeC
(A) (B)
HO_ CH,
H/CH;0H CH,MgBr
T 2 —
35. (a) (esterification)
C H,C—C—CH,
oH 0 0% "™OCH, -

will most readily be dehyderated to
4-Hydroxypentan-2-one

(2)

I
37. (@) CHO o] Aldol CH=CH—C—Ph
” condensation
base
+ CH,—C—CH, —————
H,CO (CgHg0,) Acetophenone CH,0
Cfmmz.zaro Cone. NaOH 0
reaction ||
]
C a

o
CH,0H —ON
H,CO H,CO

38. (a) The pentaerythritol is typically produced via a base-
catalyzed reaction of acetaldehyde with excess il
formaldehyde. The aldol condensation of three moles of  39. () CH;-C-H——>
formaldehyde with one mole of acetaldehyde is followed
by a crossed Cannizzaro reaction between pentaerythritol, [ |
the intermediate product, and formladehyde to give the gl‘L ~C-He¢—>HC=C-H
final pentaerythritol product and sodium formate as a -
byproduct. These reactions are shown below

|| i o
3HCHO/OH ™
CHyCHO— e i C(CH,0H); CHO CH, - cr;l-xj&zz ~C-H-CH,-C-CH,~C-H
condensation) ‘
H
C(CHZO}{)jcno& C(CH,OH), + HCOONa o

(Cmnuaroﬁ reaction) Il

N CH,-CH=CH-C-H

(Aldol condensation)

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



c-332

40.

41.

42.

[

(d) Cannizzaro’s reaction is a disproportionation reaction
of aldehyde in which one molecule of aldehyde reduces
to alcohol whereas other oxidises to salt of carboxylic
acid

CH,CHO + KOH —— C(H,CH,0H + C;H,COOK

(¢) CH,COCH, +3I,+4KOH—— CHI, + CH,COOK

+3HI+3H,0
(¢) Given compound Ais CH; - CH, - C— (‘Z =0
CH,
Reactions given are as following :
NH,
CH;-CH, 7(‘:= c=0—>
CH,
I
NH,

CH, ~CH,-C=C-0
CH,

cH,—cn,— X ¢ QH}

CH, NH,

i
CH; -CH, ~CH,- C-NH,
|
CH,
H,-CH,- C =C=0—2°,
I
CH,

CH; -CH, -CH -COOH

CH,
CHy—CH, - (‘j =G = —CHC00H ¢
CH,

o o
Il I
CH;-CH, Al“l-[ -C-0-C-CH;
CH;

43.

4.

45.

46.

47.

48.

49.

stry

(c) Tishchenko reaction is amodification of Cannizzaro’s
reaction. This reaction involves disproportionation of an
aldehyde lacking a hydrogen atom in the alpha position in
the presence of an alkoxide. The reaction product is an
ester. Catalysts are aluminium alkoxide or sodium alkoxide.
In Cannizzaro’s reaction the base is sodium hydroxide and
the oxidation product is a carboxylic acid and the reduction
product is an alcohol.

)

[oF 0 - Al (OEY),

™\
R—C—H+A]{0Et)3——‘R—gH

°
O Al (OEt), (”)

——— R - C-OCH,R
Al (OE), 2

L-CHO, R _C y

| o

O~ CHR
(¢) Onlyacetaldehyde and methyl ketones give iodoform
test.

\ Zn-Hg/HCI \

) /C:O ——>/CH2
CH,
®) CH, - C=0+CH,COCH,— 2"

CH; o}

I
CHy;—C—CH, ¢ CHj

OH

4-Hydroxy-4-methyl-2—pentanone
(¢) Only those aldehydes which do not have a-H atom
undergo Cannizaro’s reaction. Hence CH;CHO will not
undergo Cannizaro’s reaction as it has 3 o. H atoms.

(@

LiAlH, \I(\/\OH
10" 0

(d Iodoform test is given by methyl ketones,
acetaldehyde and methyl secondary alcohols.
Isobutyl alcohol is a primary alcohol except ethanol,
C,H,OH, primary alcohols do not give haloform test.
Hence does not give positive iodoform test.

CHy— CH—CH, — OH

CH,
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50.

51.

52.

55.

c333
(@) Aldehydes and ketones can be reduced to 59. (d) Itis Clemmensen’sreduction
hydrocarbons by the action (i) of amalgamated zinc and o
{ hydrochloric acid (CI reduction), i
or (ii) of hydrazine (NF,NH,) and a strong base like NaOH, CHj - C-CH, - CH; —“~"%, CH,CH, - CH,CH,
KOH or potassi butoxide in a high-boiling alcohol Butane-2-one ConeICH Suine
like ethylene glycol or triethylene glycol (Wolf-Kishner
reduction) ~OH group is acid-sensitive, so Clemmenson . L ) 5 A
reduction can not be used. 60. (b} This reacuon is known'as cannizzaro’s reaction. In
) Presence of alkyl group in carbonyl compounds this reaction benzald‘ehyde in presence of 50%. NaOH
decreases their reactivity towards nucleophilic addition. undergoes disproportionation reaction and form one mol
Further greater the number of such groups lesser will be ofbenzyl alcohol (reduced product) and one mole of sod.
the reactivity towards nucleophilic addition, thus correct benzoate (oxidation product)
order is CHO CH,0H
HCHO > CH,CHO > CH,COCH, ©/ 50% NaOH ©/ )
(d) The reaction given is a Clemmenson reduction.
(¢) All aldehydes show reaction with Tollen's reagent €00 Na*
and Fehling solutions, but ketones do not show this +
reaction. . .
Note :- Benzaldehyde do not give reaction with Fehling 61 @) Double bfmd s l»eaved and oxidised (to
solution. ~COOH, —CHO is also oxidised to—-COOH
o (CH,),C=CHCH,CHO _ KMnO, |
i it (CH,),CO+HOOCCH, COOH
@ Ph-C -H+OH —— 62. (a) Esters are hydrolysed in basic medium
(“)) " (‘A\) i ? ? (saponification), so it is unstable in aqueous base.
Ph (‘f Qﬁ» Ph-C + Ph-C-H 63. (a) Acidity o« stability of conjugate base
OH ! | 0 0 0
% A~ g AN
[¢] OH Ph. e Ph P
. I \ 8 B,
H_exchinge ,py C + Ph-C-H ® @
fast I I o o
N I L TP
(a) Note: Addition of HCN to carbonyl compounds is CH, O-CH, CH, N(Me),
nucleophilic addition reaction. The order of reactivity of © )
carbonyl compounds is Thus increasing order of acidityis D< C <A <B.
Aldehydes (smaller to higher) > Ketones (smaller to
higher). Therefore,
HCHO> CH,COCH, > PhCOCH, > PhCOPh
Note: The lower reactivity of ketones is due to presence of
two alkyl group which show +1 effect. The reactivity of
ketones decreases as the size of alkyl group increases. 64.

56.

57.

© O: 0+ HN(CHy), ——
OH o
<:>4 N(CH), —2 O— N(CH;),

enamine

(¢) There is no reaction hence the resultant mixture
contains CH; COOC,H; + NaCl.

o CH;

I |
re (i)2CH Mgl
@ CH;-C-Br (if) Saturated NH,CI CH, (‘j -OH

CHs
2-Methyl-2-propanol

o
+ O Anhydrous
®) AICI
(0]
[¢] OH
(0]
[(A]

Zn Hg HPO,
_te N S

HCI 1
2
4 OH
)
[}
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c-334 Chemistry
5@ 0 0
M emo, 1
ok L) ,
o—é OH + Ho—é i \O
3° Aleohol 0.
(Give Lucas test 0, CHO
immediately) © ZoHp CHO
(A)
66. (a) COOH COOH 0. 5
A) [Ag(NH,),[" 3 © 1COOH
Bry/FeBry e 4_5 COOH
Br (B}
3-oxe-hexane dicarboxylic acid
CH, CH,
Onl, ¢ prodi
NaOH/Ca0,A W eReprRtiet .0
CH, on oIt
CHO
CHCl, HCHO, conc. NaOH
NaOH
CHy ca 1
67. @ CH,-CH,- (l'H ~ OCOCH,CH - CH,CH, 150441, OH oH
*) CH,0H
CH B ) :
CHy ‘ ] ' HCOG 1O O}-i o~
CH,-CH,-CH-OH + HOOC-CH,-CH-CH,-CH,
| ® c cl
CH,
© ., 73. () LiAlH, reduces esters toalcohols but does not reduce
lmy H Cc=C.
_ LiAlHy _
CH-CIL,-C=0 CH,CH = CH-CO,Me —=24_, CH,CH=CHCH,0H
CH; 74. (a) Alkaline KMnO, converts <_>*R with a benzylic
68. (a, b, d) Molecule (A) shows intramolecular H-bonding while o benzo i
molecule (B) shows intermolecular H-bonding. Due to ydrog :
presence of intermolecular H-bonding it has more b. pt. than CH,CH, COOH
molecule (A). Molecule (B) also shows intermolecule H-
bonding with water which makes it more soluble than A. (B) () alkiline KMAO, |
iscrystalline solid while (A) is liquid at room tempertature (i) H;0°
because of weaker intramolecular hydrogen bonding.
69. (¢) Acidic strength o Stability of conjugate base 5@ OH OH
General order of acidic strength is on

R-COOH >Ph-OH>R-C=CH
In between (iii) and (iv), (iii) is more acidic due to-M effect
of -NO,.
Thus, decreasing order of acidity is (ii) > (iii) > (iv) = (i).
70. () B,H,is a very selective reducing agent and usually
used to reduce acid to alcohol.

Cr O - Et Transesterification

o]
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on
OH
on
_ J
on
Cou
OH
'
0
0
7. @  CH, CHCl,

@ Cl, /Ay H,0,A
—
al
Unstable

Cl1
7. ©
0 LBuOK.
(- HCY)
1
[i
H* 5 0
— o
cone. (,50,) s
2 carbocation 1€ carbo
but less stable due o 53 more stable

proximiry of C=0 group

cause - C
group is away from positive c

78. (c¢) Dissobutyl
as DIBAL-H is a reducing agent for some specific

hydride, commonly

functional groups. It reduces C =N to
CH = NH (amines) which are easily hydrolysed to
- CHO. It also reduces lactones to aldehyde@

CN
(I) DIBAL-H
T wHo

79. (d) The force ofattraction between the molecules affects
the melting point of a compound. Polarity increases the
intermolecular force of attraction and asa result increases
the melting point.

: :COOH OH
COOH
@

(d)
Intermolecular H-bonding
H-bonding possible
@icom]
COCH, ‘ ‘
©
Large surface area No inter- muchuIdr
dipole-dipole interaction interaction

80. (b) Heating of the given compound in presence of strong
base is favoured for elimination reaction resulting in more

stable alkene.
H (H CH; (HIII CIH,
‘(“ Dehydrobalogenation
CH,0™+ H0—C-Cl e H,C—C
COOC,H COOC,H;

Saytzeff product

82. (¢) Alkaline KMnO, is a strong oxidising agent and
oxidises — CH, as well as — CO group to~ COOH.
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83.

84,

85.

86.

COCH,4
(1) KMnO/KOH/A
H,C (i) H,50, (dil
/@/COOH
HOOC

©

0

W /OH OH
LiAIH,
S (cxcess) =
( CH, CH;
0o
NO, NH, ©H

LiAlH, is a nucleophilic reducing agent, hence it will re-
duce - COOH to CH,OH, - CO to— CHOH and - NO, to
NH, but does not reduce C = C linkage.

@
OH OMgBr
©/\ EtMgBr + Gyl
Br, Water
e
Decolourize
bromine water
ILC, 0O H,C,

o]
(a) w—‘) Br' (1eqv) CI/B;

' '
0
MeOH Qe
Br
0

(@)
0

PN
CHy COOIT dehydrating agent
| —— s £ CO, + H,0

CH, COOH
~en”

Adipic acid

Adipic acid does not form anhydride.
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87.

88.

89.

90.

91.

Chemistry

(b) Rate of reaction < Electrophillicity of carbonyl carbon,
so E.W.G. increases the rate, while E.R.G. decreases the
rate

OzN—@ﬁ OC,H, > ct@cooczus
0
nr i
@*CO()QH; > MCO@ CO0C,H
I w

(i) Ag. NH; Br,/ KOH
3 — = »C

[EY

(CyHg0y) () et (CHN)

going backward, compound C is obtained from B by
Br, and KOH (Hoffmann bromamide reaction), so B must
bean amide (— CONH,) and C an amine -~ NH, or C H, -
NH,. Thus A should be benzoic acid, C;H, - COOH or
C,H0,.

Reaction involved:

?

COOH —NH, NI,
aq :U) Bry, KOH
(A) (B) (©)
[C;H{0,] [CgHaN]

(d) Reaction involved:

COEL NaOErA
<I\ro(\/ * Fmicaia™ (0]
0 conderaion
COOE:

(d) The acidic strength ofa compound or an acid depends
on the inductive effect (~I). Higher the (-I) effect of a
substituent higher will be acidic strength. Now, the
decreasing order of (—1) effect of the given substituents
isNO,>CN>F>ClL

.. The correct decreasing order of acidic strength amongst
the given carboxylic acids is:

NO,CH,COOH > CNCH,COOH > FCH,COOH >
CICH,COOH

(b) Acid chloride is more reactive than aldehyde. Hence,
phenolic -~ OH will react with ~COCI group first to form
ester. This is followed by cyclisation in presence of cone.
sulfuric acid.

»
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Na,C,0, +CaCl, - CaC,0,} +2NaCl

O/@\ (i) OHC CH,COCI /@Til X (white ppt.)
B
Me OH MeO o 5CaC,0, 4 +2KMnO, + 8H,S0, ]

(purple)

K,SO, +5CaSO, +2MnSO, + 10CO, + 8H,0
(i) H,S0,, heat m R )+ 8Hy
—_— (colourless)
MeO' 0”0 98. (b) DIBAL-H is a reducing agent. It reduces both ester

and carboxylic group into an aldehyde at low temperature.
92. (b) PCC oxidizes primary alcohols to aldehydes and 0
secondary alcohols to ketones. O OH 0
In the above reaction, -OCOCH, group is hydrolyzed to

secondary alcohol which is then oxidised (with PCC) toketone. DIBAL-H
C

H

OCOCH;

coi CHO
PCC
e O
HO. CHCly OH
OH

H
93. (a) The increasing order of the acidity of the carboxylic H\O
acids is IIl < I < IV < 1. In aromatic acids, electron
withdrawing groups like ~CI, -CN, -NO, increases the >
acidity, whereas electron releasing groups like ~CH;, — o NH,
OH, ~OCH,, -NH, decreases the acidity.
94. (c) Sinceacid chloride is more reactive than alkyl halide, OH
50 COCI group will react first.

o—

In the second step, Friedel Craft's alkylation occurs in a 0. o
position that is ortho to alkoxy group and para to methoxy

oup. Both meth and alkoxy groups are ortho para
group. methoxy an Xy groups are ortho par: sci@ica, O NH,
directing groups. —_

Cl
/\)‘L Mechanism :
o O
H‘C\QQOH “HCT HOS 0o HO HO. )

Anhydrous AICI
B e
Friedel Crafl’s H,C 0 NH,

alkylation

OH

Major product

OH

95. (¢)

E|(),C\©COOH . Em,c\Q,CH,OH
& i, ) B
CN

CN

socighct 1-:10@00110}1 'HOOC\Q/C”:OH
— (i) H,0,
St

CHO CHO
96. (a) Sodium borohydride reduces ketonic group to alcohol,
but not the amide group and C = C double bond. \:\ HO NH,

97. (@ Na,C,0,+H,S0, —Na,S0,+COT+CO,T +H,0

-OH
X (conc.)
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HelD o HO,
O COOH
— Cone. H,SO0.
— C NE: 105. @ @: +2 OH _Cone. Hy804
9-H COOH
OH
o [¢]
H,0
— NH, CD\
+H,0 +H,0
OH
100. (¢) The Bouveault reduction is a reaction in which an Rl
ester is reduced to primary alcohol using absolute ethanol NH3 A Bry
and sodium. 106. @ A— —B— C—om g~ CH;CHNH,
(6] Reaction (I1T) is a Hofmann bromamide reaction. Hence, C
R _OR _Na/CoHsOH RCH,OH + ROH should be CH,CH,CONH, which can be obtained from
CH,CH,COO" NH; (B).
Bouveault-Blanc reduction. Thus (A-) shBilabe CH CH ,COOH
101. (d) «-Substitution is occaured when a carboxylic acid . .
having o-hydrogens is treated with chlorine or bromine CH;CH, ~ L(AO)OH CHyCl HzCOO'BNH‘
in pr.cscrr?c of small amounllof red phos;.)horous. This A CH3CH,CONH, CH;CH,NH,
reaction is commonly known as HVZ reaction. - K()“
©
P
R ~CH,COOH + X5 —— 107. (¢) Mono-carboxylic acids are functional isomers of
X esters. e.g.,
I CHyCOOH  HCOOCH
3 = 3 3
RCH-COOH+ HX(X ClBr) Acetic acid Methy! formate
102. () 108. (c) Fruitysmell is due to ester formation which is formed
CO0K g between ethanol and acid.
Cone.H,S0,
CH,COOH + C,H,OH ——2204—
_ Electrolysis CH;COOC,H; +H,0
200, T 109. (a) The correct order of increasing acid strength is
(Me),CHCOOH < CH,COOH <
COOK MeOCH,COOH< CF,COOH
Note: Electron withdrawing groups increase the acid
. strength whereas electron donating groups decrease the
acid strength.]
— 110. (¢) pK,=-logK ; HCOOH is the strongest acid and hence
P it has the highest K, or lowest pK, value.
Stable due to aromatic character 111. (a) LiAlIH, can reduce COOH group but not the double
103. (a) Drugs which relieve pain are called analgesics drugs. bond,
Analgesics are of two types (i) Narcotics and (ii) Non- CH, = CH-COOH LiAlH, CH, = CH-CH,OH
narcotics. Aspirin (acetylsalicylic acid) is a non-narcotic £ -
analgesic. Cly
112. (¢) CH,CH,COOH — 5%~ CH,CHCICOOH
104. () CH,COOH—-AMa CH;CHQOH
U4 CH, = CHCOOH
Acrylic acid
9 enenycl —»‘“‘ KO, cm, = cH, i
(©
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