Carboxylic Acids and Its Derivatives

Question1

The carboxylic acid with highest pK, and lowest p K, values of the
following respectively are

COOH COOH COOH COOH

() @ m:@ um@ rv}@
I CN CH, NO»

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

I,IT
LIV

11, 11

D.
I, IV

Answer: D

Solution:
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COOH

Among the give oplions has
(H-
(111}
COON
Highest pKa value while Has lowest pKa
NO-

iV

has lowest pK,

Question2

What are the major products X and Y respectively in the following
set of reactions?

COOH
Bl'_} > Y
Fe (dark) °
CH;
BI’g
Fe {dark)

AP EAPCET 2025 - 26th May Evening Shift

Options:
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Br Br
B. COOH : LCH,
Br~ : Br
COOH CH;
Br
Br

COOH CH;
D.
Br
Br

Answer: D

Solution:

The complete reaction involved is
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COOH COOH
HT:
e e
Fe fdark) ’ |
Ilin;'nmi acud
Br

Iy
CH; CH;
]‘.1]'_‘_
Fe {elark)
Foluene Br it

Question3

The structures of succinic acid (z) and malonic acid (y) respectively
are

AP EAPCET 2025 - 26th May Evening Shift
Options:

A. ]”)H(IW COON N COON
o HOOC il

COOL
P Ny COOI
B.  nooc _ A/

C ”“““IW CLoH I[Hf!t'/\\t'{mll

D P 1ooc <~ cooll
. HO0C .

Answer: D
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Solution:

The correct structures of succinic acid (z) and malonic acid (y) respectively are

N L - HOOC A('()Ull
HOOC )

Question4

The final product (C) in the given reaction sequence is

SOCI, CeH i) NH,—NH,
CeHsCOOH 2 (4) — " 5 (B) %, ()
anhy -AlCl; (i) KOH,/(CH,OH),

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

benzophenone

B.

diphenyl methane

C.

diphenylmethanol

D.

benzoic acid

Answer: B

Solution:

The complete reaction sequence is as follows
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un‘. |
COOH i

L/jj/ S Anle. AT
e nf'.rl ]1|(r1d

|ﬁT O

Benseplemans

114

f" ‘-\.
lf CH: [ M. N |
x u.mmrumm

Ih;hun}-l ety

Questions

An alkyl bromide X (C;H;,Br) undergoes hydrolysis in a two step

mechanism X is converted to Grignard reagent and then reacted
with CO3 in dry ether followed by acidification gave Y. Whatis Y ?

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

COOH

5 W\
COOH
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COOH

COOH

Answer: D

Solution:

The complete reaction sequence is as follows

Mg, Et ey .
CgHugr £.Et.0 CgH-.nMgBr I:Ii [.{J,. |!'|.dr}lelher
X} Grignard {in) Acichication
regent

\/]QCDDH

()

Thus the product ¥ is %
COCH
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Question6
Consider the following sequence of reactions

NaOH/CaO CO+ HCl Conc.
C¢H;COONa — X — Y — A+ B
A Anhy -AICl;  NaOH

If A is the reduction product of Y, whatis B ?

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

Sodium formate

B.

Sodium phenoxide

C.

Sodium salt of benzoic acid

D.

Sodium salt of salicylic acid

Answer: C

Solution:

The complete reaction sequence is as follows

Cl
T,
NaOIFCat) | [Eii;;i} 1 NaCO:,
A o

Benzene
(X}
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o O
Anhy. AlCH

CHLOHI COO'Na CHO

+ Conc.NaOIl
Benzaldehyvde
(A) (B) )

Sodium salt of
benzowe acid

Question7

What are X, Y, Z in the following reaction sequence?

Benzene

X Y
But-2-ene — Ethanoic acid — Ethanoyl chloride — Z
Anhy.  AlCI;

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

KMnO4/H"; SOCly; Acetophenone

B.

KMnO4/H™; Clg; Propiophenone

C.

Cold KMnO4; SOCly; Propiophenone

D.

ColdKMnOQy; Cly; Acetophenone

Answer: A

Solution:
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The complete reaction is as follows,
CILCH  CHCH Bula e e 00H
(L R « 4 1 Lz aeid
RN ER
Cally couu% CH.OOCT = 505+ HICT

e
W

X = KMnO4/H",Y = SOCl,
Z = Acetophenone

Question8

What are X and Y respectively in the following set of reactions?

COOH
» (CHOHMH (1B-H,
Y [11}1)]13*&LH [11}}[() o X
(1m)yH
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Br

B. Gk Qf\
GG

Options:

A. .
OH

Br
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-

C. Q/U 10 CH,
Br

Br
D Q/\OH CH;
El
Br Br
Answer: B
Solution:
The complete reaction is as follows,
COOH
OF1 =
NG HOHH |
C(npMBAL-H S
e pH-0
Br Br
[Product Y
I-bromo beneylaleohal
CHO
(1030 1
e

13r
{Product X))

A-bromuehenzaldehyde
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Question9

The most acidic carboxylic acid 1s

AP EAPCET 2025 - 21st May Evening Shift

Options:

A. CO,H

B. CHQCOQH

HCOOH

D.

CH,COOH

Answer: C

Solution:

Among the given options, most acidic carboxylic acid is HCOOH .

This is due to the sability of its conjugate base, the formate ion [HCOO_).
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Question10

Arrange the products I, II, III from the following reactions in
decreasing order of their acid strength.

(i) KMnO/OH
(A) @N (ii)H,0"

(1) Brz;“Red_P_L 1
(ii)H,0 )

(i) Mg/dry ether
(C) Br— - 111
(ii)COy/ dry ether

(iii)H,0*

(B) CH;COOH

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

> 1> 1

B.

Im>1>1I

C.

II>1>111

D.
I>1I>1I

Answer: C

Solution:

The complete reaction sequence is as follows
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(1) KMnG, OH

(A) :
(1) H:0
COOH
(l)
. o i) BrRed P _
(B} CH.COOH _ > BrCH.COOH
(1) H>0) (i1}
o Rr (1) Mgidry cther
LE) (11} COL/dry cther ’
(in) H. O
COOH

(111}

Thus, the correct decreasing order of their acid strength is II > I > III.

Questionl1

Consider the following reactions

Y can not be obtained from which of the following reaction?

l ]g-‘ I .."II l I lsomerisation :

C.I-+H-0 X Y
A0 = B <——

AP EAPCET 2024 - 22th May Evening Shift

Options:

A.
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Pd
CH5COCI + Hy — oL,
BaSO4

B.

Cu/573 K
CH3CH;OH ——
C.

H;0"
CH3;CN + SnCly, + HCOl — X ——

D.

O LiAly
CH3;COOH — %,
(1) H/Hzo

Answer: D

Solution:

The reaction provided in option (d) results in the formation of a primary alcohol.

The specific reaction is as follows:

(i) LiAlH4 /ether
_—

CH,COOH CH,CH,0H

(i) H,0
This procedure leads to the production of ethanol (a primary alcohol), not acetaldehyde.

Compound Y, which is the desired product, is acetaldehyde (CH3CHO). Therefore, the reaction outlined in
option (d) cannot be used to produce compound Y.

Question12

Assertion (A) : Carboxylic acids are more acidic than phenols

Reason (R) : Resonance structures of carboxylate ion are equivalent,
while resonance structures of phenoxide ion are not equivalent.

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. Both (A) and (R) are correct and (R) is the correct explanation of (A).
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B. Both (A) and (R) are correct But (R) is not the corred explanation of (A).
C. (A) is correct but (R) 1s incorrect.
D. (A) 1s incorrect but (R) is correct.

Answer: A

Solution:

Both A and R are correct and R is the correct explanation of A.

Questionl3

In the reaction sequence Y is

CH3C02H (1)NHi/ p Br/NaOi
(2)A

Y

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. a primary amine with same number of carbons as in P.
B. a primary amine with one carbon less than in P.

C. a secondary amine with same number of carbons as in P
D. a secondary amine with one carbon less than in P.

Answer: B

Solution:

The complete reaction sequence is as follows.
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NH. ]
CHyCOOH —3=- CH,—C —NH,

lBr;_fNaOH
CH; — NH; + Na,CQOy ~ 2ZNaBr + 2H,0

Then, the compound Y is a primary amine with one carbom
less than in P.

Question14

What are X and Y respectively in the following reactions?

COOH
coct COOC;H,

me OH ———s O/ +HCI

AP EAPCET 2024 - 21th May Evening Shift

COOGC;H,

Options:

A H- HY

B. H', Pyridine

C. Pyridine, H™

D. Pyridine, Pyridine
Answer: B

Solution:
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COCH COOC,H;

W
+;Hy /—m———— +H,;0

COCl CO0CH,

Pyridi

Questionl5

What are X and Y respectively in the following reactions?
CO0H CHO

CoH,COCH
c e m - Py [Major product]
DH L2931 K

AP EAPCET 2024 - 21th May Morning Shift

Options:
A.
{(i]SOCI,, (ii]Ha/Ni; C—CH—T
0

O
C;HsOH/H", (ii)DIBAL-H

C.
(iii}H,0, CH—CH—C

'D

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



D. C;HsOH/H, (ii)DIBAL-H

{iii}H,0, Q(I:I_CHZ(I:@

0 CH3
Answer: C
Solution:
The reaction involved is as follows.
CO0H COOH
CaHsOH/HY
_
DiEAL H
Hx0
CeHsCOCH:

{2} o©H 293K

OO

0
{¥]

Question16

What is X in the following reaction?

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. ch—CHg —-C= C—CH2 —CHQBI‘
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B. H3C-CH; - C=C-CH - CHj

C. Br

Br

Br

Answer: D

Solution:

The complete reaction is as follows,

naoe -

L RDOH R
- .

|
Br

LU TR -
B @ o o't G\
a 7Y aygty
r

Froduct X
1A yhe e radigal

sulbstitukicn produc!|
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Questionl7

What are A and B in the following reaction sequence ?

A Y
CH3COOH — X ? B (Analgesic drug)

AP EAPCET 2024 - 20th May Evening Shift

Options:
A. COOH
PO, A,
OCOCH;
COOCH;
B.
PO, A,
OH
C. OCOCH;
SOCL,, A;

HO,C
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SOCL,, A;
H4CO,C

Answer: A

Solution:

The complete reaction is as follows,

o}

I
.o CH; - C-0-C - CH,
CHaCDOH == PED:'.. T?

Acetic acid (Al

I
0

Acetic anhydride
{Product X)
COOH
H
Salieyelic acid on
alicyclic aci

COCH (ACOH)
COOCH,

Aspirin (Product B)
(Analgesic drug)
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Question18

When glucose is oxidised with nitric acid the compound formed is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. Gluconic acid

B. n-hexanoic acid

C. Sacharic acid

D. Cyanohydrin

Answer: C

Solution:

When glucose is oxidised with nitric acid. saccharic acid is formed.

THO COOH
(CHOH)s —HNOs__ cHOoH).
CH:20H COOH

Glucose Saccharic acid

Question19

Brz/NaOi X CHCI;},A/ Y
Alc. KOH

Benzamide

The conversion of X to Y is

AP EAPCET 2024 - 20th May Morning Shift

Options:
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A. Hoffmann reaction
B. Etard reaction
C. Stephen reaction

D. Carbyl amine reaction

Answer: D
Solution:
CONH: NH: R=C
o = CHC =
: | Bry/NaOH | w.[ q + 3KCI+3H:0
I\:__:th ‘H‘MT;,/ -'-lt'_-:;_,f

%}

The conversion of X to Y is called as carbylamine reaction.

Question20

What are X and Y in the following set of reactions?

CIHE T COQCH.
ot | LI OH
_

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. X = (i) DIBAL —H (ii) H,OY = (i) DIBAL -H (ii) H,O
B. X = H,/ Catalyst Y = H, / Catalyst

C. X = H, / Catalyst Y = (i) DIBAL -H (ii) H,O

D. X = (i) DIBAL - H (ii) H,0, Y = H,/ Catalyst
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Answer: C
Solution:

When ether is reduced with DIBAL-H, aldehyde is formed

COOC;H- CHO
@/ i) [NRAL-1I Ej/
3
fia) HyO
iV

Ether Aldehyde

When ether is reacted with excess Ho, then alcohol is formed.

COOC,H.
U Hy o Caralyse ©/\DH
Heat

Hence, X = Hay/ catalyst, Y = DIBAL-H (ii) H2O.

Question21

An aryl carboxylic acid on treatment with sodium hydrogen
carbonate liberates a gaseous molecule. Identify the gas molecule
liberated.

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. Hy

B. COq

C.CO

D. Oy

Answer: B

Solution:
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Carboxylic acid can be tested by treating with sodium hydrogen carbonate. The brisk effervescences of CO»
will confirm the test. Further by passing it through lime water, the milky solution too confirms the test.

Ar — COOH + NaHCO3 — ArCOO®Na® + COy 1 +H20

Question22

In the presence of peroxide, styrene reacts with HBr to give X.
When X is reacted with magnesium in dry ether followed by CO,
and hydrolysis gave Y. Treatment of Y with PCl; and then next with
H,. Pd — BaSO4 gave Z . What is Z. ?

AP EAPCET 2022 - 4th July Morning Shift

Options:
A. 0
©/\/N\H
B. CHO
C. 0
O/\/LOH
D. O/\/
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Answer: A

Solution:

Styrene reacts with HBr in presence of peroxide to add Br at less substituted carbon. This reaction follows

anti-Markownikoff rule.

=

ITEr

Peroxide

Stvrene (X3

Product (X) reacts with Mg in dry ether to form Grignard reagent which on treatment with CO3 followed by

hydrolysis gives carboxylic acid.

ma' B
Hr

M IR
[ etiwer Lail B0

Pl

T Ly

ARSI

Y on treatment with PCls form acyl chloride. This acyl chloride on reduction with Hz; Pd — BaSO4 gives

aldehyde and this reaction is known as "Rosenmund reaction."

P —,
——

COOH —l

Pd-13as0);
Rosenmunid

reaclicn
£}

Hence, Z is O
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Question23

The correct order of acidic strength among the following is

AP EAPCET 2021 - 20th August Morning Shift

Options:

A.FCH,COH > C¢H5COH > CH3CH,CHCICO2H > CH3COH
B. C¢H5;COH > CH3COH > CH3;CH,CHCICOH > FCH,CO-.H
C. CH3CH,CHCICO2H > FCH,CO;H > CH3CO-.H > CcH5CO-H
D. FCH,COyH > CH3CH,CHCICO:H > CsH5CO2H > CH3CO-.H

Answer: D

Solution:

Carboxylic acids are the most acidic compounds among the organic compounds. Due to presence of electron
withdrawing group i.e. chlorine and fluorine, FCH,COOH and CH3CH,CHCICOOH are more acidic, than
CgH5COOH and CH3COOH. Fluorine is more electron withdrawing group than chlorine.

Therefore, FCH,COOH > CH3;CH,CHCICOOH > C4H;COOH > CH3;COOH

Fluoro ethanoic acid 2—chlorobu tan oic acid Benzoic acid Acetic acid
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