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) | NGRS 3. The major product H of the given reaction sequence is

1. The major product of the followi ng reaction sequence is CH, — CH,—CO—CH, —F 56 95“-‘»'.;{133504_) £
[Adv. 2016] [2012-11]
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cata _'-'_\ amount (__H'_

b) CH,—CH=C—CN
['_J/\ﬁ.\ 0 ti/\‘ = ; [
(@) O : O CH,
~
OH
o . OH I
Ho_ 07 O q () CH;—CH,— C— COOH
- =
(c) d) -
o ( CH,
ol (d CH—~CH=C— CO—NH,
2 [he major product in the following reaction is CH
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CH,OH HOH.C
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5. MeO—@—-CH0+()Q i CH,OH HOH,C
H30 9. The product of acid hydrolysis of P and Q can be
distinguished by [2003S]
MeO—@— CH = CHCOOH OCOCH, H_«,\_\
= Q: B —
The compound (X) is [20058] & H2C=<CH .
(a) CH,COOH (b) BrCH,-COOH 3 OCOCH,
(c) (CH,CO),0 (d) CHO-COOH (a) Lucas Reagent (b) 24-DNP

6.  How will you convert butan—2—one to propanoic acid? () Fehling’s Solution (d) NaHSO, :
[2005s] 10 Amixture ofbenzaldehyde and formaldehyde on heating

with aqueous NaOH solution gives [20018]

(a) Tollen’s reagent (b) Fehling’s solution
(C) NaOH//H* (d) NaOH/Nal/H (a) benzyl alcohol and sodium formate
. g5, £ (b) sodium benzoate and methyl alcohol
7. Thecorrect order of reactivity of PhMgBr with ~ [2004S] () Sodiin ooy ot Rra
0 (9] (d) benzyl alcohol and methyl alcohol
Ph — E“_ Ph CH. — (|: “H CH.- ('E _CH. is 11. Theappropriate reagent for the following transformation
M > S is 0 [20008]
(a) @>(D>m (b) @m>[m>() CH,CH,
(c) (II)>(IT)>(T) (d) (D> (II)> (1) CH—>
CHO OHC
HO HO
3 Q Q (i) NaOH/100°C (a) Zn(Hg),HCI (b) NH,NH,/OH™
(i) H™ /H,0 () H/Ni (d) NaBH,
12.  Which one ofthe following will most readily be dehydrated
CHGERRLIE in acidic condition ? [2000S]

Major product is : [2003S]

o OH OH
COOH HOOC T, )I\/l\ ®) )\/\

0
. i )j\/\r/
COOH HOOC & )k/\OH @ L

OH HOOC 13. The enol form of acetone, after treatment with D ,O, gives.
[1999 - 2 Marks]

(b) Q Q oD 0

| i
(@) CH;-C=CH, (b) CD;-C-CD;s

COOH HO e oD

| |
(©) CH,=C-CH,D (d CD,=C-CD;
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14.  Inthe Cannizzaro reaction given below, [1996 - 1 Mark]

2PhCHO —2_, PhCH,,0H +PhCO3,
the slowest step is
(a) the attack of “OH at the carbonyl group,
(b) the transfer of hydride to the carbonyl group,
(c) the abstraction of proton from the carboxylic acid,
(d) the deprotonation of PhCH,OH.
15.  m-Chlorobenzaldehyde on reaction with conc. KOH at

room temperature gives [1991 - 1 Mark]
(a) potassium m-chlorobenzoate and

m-hydroxybenzaldehyde
(b) m-hydroxybenzaldehyde and m-chlorobenzyl alcohol
(¢) m-chlorobenzyl alcohol and m-hydroxybenzyl alcohol
(d) potassium m-chlorobenzoate and m-chlorobenzyl
alcohol.
16. The enolic form of acetone contains ~ [1990 - 1 Mark]
(a) 9 sigmabonds, | pi-bond and 2 lone pairs
(b) 8sigma bonds, 2 pi-bonds and 2 lone pairs
(¢) 10 sigma bonds, 1 pi-bond and 1 lone pair
(d) 9 sigmabonds, 2 pi-bonds and | lone pair
17. Polarisation of electrons in acrolein may be written as

[1988 - 1 Mark]
5" 8 & 8"
(@ CH,=CH-CH=0 (b) CH,=CH-CH=0
& 8" &

5t
(¢) CH;=CH-CH=0 (d) CH,=CH-CH=0
18. The compound that will not give iodoform on treatment
with alkali and iodine is ; [1985 - 1 Mark]
(a) acetone (b) ethanol
(c) diethyl ketone (d) isopropyl alcohol
19.  The Cannizzaro reaction is not given by [1983 - 1 Mark]
(a) trimethylacetaldehye (b) acetaldehyde
(c) benzaldehyde (d) formaldehyde
20. When acetaldehyde is heated with Fehling’s solution it
gives a precipitate of [1983 - 1 Mark]
(a) Cu (b) CuO
(¢) Cu,0 (d) Cu+Cu,0+CuO
21. A compound that gives a positive iodoform test is
[1982 - 1 Mark]
(b) 2-pentanone
(d) pentanal

(2) 1-pentanol
(¢) 3-pentanone

22. The reagent with which both acetaldehyde and acetone
[1981 - 1 Mark]

(b) Grignard reagent
(d) Tollen’s reagent

react easily is
(a) Fehling'sreagent
(c) Schiff'sreagent

G E

23. Anorganic compound P having molecular formula CeHyO4
gives ferric chloride test and does not have intramolecular
hydrogen bond. The compound P reacts with 3
equivalents of NH,OH to produce oxime Q. Treatment of P
with excess methyl iodide in the presence of KOH produces

compound R as the major product. Reaction of R with
excess iso-butylmagnesium bromide followed by treatment
with H;O gives compound S as the major product.
[Adyv. 2024]

The total number of methyl (—CH,) group(s) in compound
Sis

24. Complete reaction of acetaldehyde with excess
formaldehyde, upon heating with conc. NaOH solution,
gives P and Q. Compound P does not give Tollens’ test,
whereas Q on acidification gives positive Tollens’ test.
Treatment of P with excess cyclohexanone in the presence
of catalytic amount of p-toluenesulfonic acid (PTSA) gives
product R. Sum of the number of methylene groups
(-CH,-) and oxygen atoms in R is [Adv. 2024]

25. In the reaction given below, the total number of atoms
having sp? hybridization in the major product P is

1. O (excess)

<:(:)O then Zn/H,0 B
e T e T
2, NH,OH (excess)

26. Among the following, the number of reaction(s) that
produce(s) benzaldehyde is [Adv. 2015]

I. O
HCl,
I O/C 100°C

[Adv. 2021]

€0, HCl
Anhydraus AIC1;/CuCl

OCl

ML Pd-BasO,

\\ Oj)_\ﬂe
DIBAL-H
—.—_—_b
V. Toluene,~78°C
/ H:O

27. Consider all possible isomeric ketones, including
stereoisomers of MW = 100. All these isomers are
independently reacted with NaBH, (NOTE: stereoisomers
are also reacted separately). The total number of ketones
that give a racemic product(s) is/are [Adv. 2014]

28. In the scheme given below, the total number of
intramolecular aldol condensation products formed from
Y'is

£ S

29. The structure ofthe enol form of CH ;+~CO-CH,~CO-CH,
with intramolecular hydrogen bonding i ..................
[1993 - 1 Mark]

1.0, 1. NaOH (aq)

2. heat

> [2010]

2.Zn,HO ~




Aldehydes, Ketones and Carboxylic Acids

30.  The structure of the intermediate product, formed by the
oxidation of toluene with CrO3 and acetic anhydride, whose
hydrolysis gives benzaldehyde is ............... .

[1992 -1 Mark]

31.  Fehling’s solution ‘A’ consists of an aqueous solution of
copper sulphate, while Fehling's solution ‘B’ consists of
an alkaline solution of ................ [1990 -1 Mark|

32. Eachitem from (i) to (x) given below indicates a reaction
type, a process or a homologue, Match each of these items
with the related phrase by writing the correct phrase in the
corresponding vacant space given under each. The correct
phrase must be picked only from those given below within
brackets :

(Bayers process. Nucleophilic addition, Free radical
substitution, Ostwald'’s process, Homol ogous pair,
Cvanamide process, Electrophilic substitution, Homolytic
addition, Thermite process, Nucleophilic substitution)
[1981 -1 x10=10 Marks]

(i) Cyclopropane, chlorine and light 37.

..................................................

...................................................

(iif) Propanone and sodium bisulphite
(#v) Production of ammonia
(v) Chloromethane and methanol

(ix) Production of nitric acid

(x) Propene, hydrogen bromide and a peroxide catalyst 38

33. The reaction of methyl magnesium iodide with acetone
followed by hydrolysis gives secondary butanol.
[1987 - 1 Mark]
34. Theyield ofketone when a secondary alcohol is oxidized
ismore than the yield of aldehyde when a primary alcohol
is oxidized. [1983 - 1 Mark]
35,

Benzaldehyde undergoes aldol condensation in an alkaline
[1982 - 1 Mark]

medium.
€5 K
36. The option(s) with correct sequence of reagents for the
conversion of P to Q is(are): [Ady. 2024]

B71
O —_—
e O.Et reagents
>0 P
H.C
HO
= CO,H
== CHO
HO Q

(a) (i) Lindlar’scatalyst, H,: (ii) SnCl,/HCI; (iii) NaBH,;
(iv)H,0"

(b) (i) Lindlar’s catalyst, H,: (ii) Hy0™: (iii) SnCl,/HCl;
(iv) NaBH,

(¢) (i) NaBH,; (ii) SnCL,/HCI; (iii) H;0": (iv) Lindlar’s cata-
lyst, H, '

(d) (i) Lindlar’s catalyst, H,; (ii) NaBHy; (iii) SnCl/HCI
(iv) Hy;0*

Reaction of iso-propylbenzene with O, followed by the

treatment with H,O" forms phenol and a by-product P.

Reaction of P with 3 equivalents of Cl1, gives compound

Q. Treatment of Q with Ca(OH), produces compound R

and calcium salt 8. The correct statement(s) regarding P,

Q, R and S is(are) [Adv.2024]

(a) Reaction of Pwith R in the presence of KOH followed
by acidification gives

HO ‘Col,

HEC - CH

(b) Reaction of R with O, in the presence of light gives
phosgene gas

(¢) Q reacts with aqueous NaOH to produce Cl,CCH,OH
and CL,CCOONa

(d) S on heating gives P

In the following reactions, P, Q, R and S are the major

products. [Ady. 2023)
i (i) PhMgBr, then H,0%
CH;CH,CH(CH; ) CH,CN T T

O
I
_ (i) anhyd. AICI, .
! HHERCC! (ii) PhMgBr, then H,O *Q
1
I (i)—(PhCH,), Cd
2 z :
CH;CH GOl (ii)PhMgBr, then H,0 =
Ei]}PhMgBr. then H,0
i) CrO;, dil. H.S0,,
PhCH,CHO — et >S
(iv) H,80,,A

The correct statement(s) about P, Q. Rand S is{zre)
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(a) Both P and Q have asymmetric carbon(s).
(b) Both Q and R have asymmetric carbon(s).
(c) Both P and R have asymmetric carbon(s).
(d) P has asymmetric carbon(s), S does not have any
asymmetric carbon.
39. Considering the following reaction sequence, the correct

statement(s) is(are) [Adv. 2022]
Bl
Zn/Hg, HCI soCl, |
@ AlCL, hE 7 *R
i’AlCi3
a hydrocarbon Mé

(a) Compounds P and Q are carboxylic acids.
(b) Compound S decolorizes bromine water.
(c) Compounds P and S react with hydroxylamine to give
the corresponding oximes.
(d) Compound R reacts with dialkylcadmium to give the
corresponding tertiary alcohol.
40. In the reaction scheme shown below, Q, R, and S are the

major products. [Adv. 2020]
O
CH 0
HE.J 5 HE. cH
H,C 0
> Q
AICI,
P
(i) CH,MgBr
(i) Zn-Hg/MCl (i) HsO 5
(i) H;PO, (iii) sto,,m_’

The correct structure of

(b) Qis

Chemistry

(d) Sis H.C
H,C
H,C

41. Compounds P and R upon ozonolysis produce Q and S,

respectively. The molecular formula of Qand S is CH,0.
Qundergoes Cannizzaro reaction but not haloform reaction,
whereas S undergoes haloform reaction but not Cannizzaro

reaction
; i)03/CH,CI
® P—Hamp 0
(CgHg0)
\ 1)03/CH,Cl,
@ R—2 S
ii) Zn/H;0 (CgHg0)

The option(s) with suitable combination of P and R,
respectively, is (are) [Adv. 2017]

42. The correct statement(s) about the following reaction

sequence is (are) [Adv. 2016]
()0, CHCly/NaOH _
(i)H;0"

Q (major) + R (minor)

Y

Cumene(CqoH,5)

NaOH
—_
Q ~FhciyBr B
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(a) Rissteam volatile o 0

(b) Q givesdark violet coloration with 1% aqueous FeCl, *
solution -

(© S gives yellow precipitate with 2, 4dinitro- BrH,C CHBr  HiC O SHbG
phenylhydrazine 8 T Y

(d) S gives dark violet coloration with 1% aqueous FeCl, (a) ReactionI: PandReactionIl: P
solution (b) ReactionI: U, acetone and Reaction I1 : O, acetone

43. Positive Tollen’s test is observed for [Adyv. 2016] (c) Reaction!: T, U, acetone and Reaction IT; P

(d) Reaction: R, acetone and Reaction II : S, acetone

H 0 CHO 46. Inthe following reaction, the product(s) formed is (are)
H\f( [Adv. 2013]
(a) H (b)
H
OH
hﬁr

4 _CHOl,
/\\)l\
© P (d Ph Ph
44. The major product ofthe following reaction is

[Ady. 2015]
I. KOH, H,0
i, H ,heat
CH;
CH,
(b) Q

HC CHCL,

@/ CHO

__(_} s H,C CHU2 cu 3
%7 (a) P(maj or) (b) Q(mmor)

: . (¢) R (minor) (d) S(major)
45. iﬁ;;flznd?;i:‘??hziézzgoeﬁil?;fm{is?ﬁa?gi lt;?i:r;g;;] 31;' 47. The smallest ketone and its next homologue are reacted
: s with NH,OH to form oxime [2006 - 5M, 1]
O (a) Two differentoximes are formed
/u\ Br, (1.0 mol) (b) Three different oximes are formed
ReactionI: H.C CH,  aqueous NaOH (¢) Two oximes formed are optically active
(1.0 mol) (d) All oximes formed are optically active
O 48. @ + Cl-CH,CH,CH;
/ll\ oahat Al 5 ()0, Gl
Reactionll: HC~ ~ CH; CHCOOH =, T
(1.0 mol) 3
i The major products P and Q are [2006 - 5M, 1]
P I s
HC CH,Br I-lztj)j\CBr3 Br,C CBr; @) and CH,CH,CHO

p Q R
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49,

50.

51.

8%

53.

54,

® i

S55. The major products obtained from the reactions in List-II

®) and CH,COCH,
© and CH,COCH,
@ and CH,CH,CHO

Which of the following will undergo aldol condensation?
[1998 - 2 Marks]

(a) acetaldehyde

(b) propanaldehyde

(c) benzaldehyde

(d) trideuteroacetaldehyde

Which of the following will react with water?

[1998 - 2 Marks]
(a) CHCL (b) CLCCHO
(© ca,

(d) CICH,CH/CI

A new carbon-carbon bond formation is possible in

(a) Cannizzaroreaction [1998 - 2 Marks]
(b) Friedel-Craft alkylation

(c) Clemmensen reduction

(d) Reimer-Tiemann reaction

Which of the following are examples of aldol condensation?
[1989- 1 Mark]

—ALNOH , CH,CHOHCH,CHO

() 2CH,CHO
() 2CH,COCH,—SLNOR

CH,COH(CH,)CH,COCH,
() 2HCHO —LNOH , oy oy

(d) C4H,CHO+HCHO —3k:NaOH
Keto-enol tautomerism is observed in

CH,CH,OH
[1988 - 1 Mark]
(0]

I I
(@) H;Ce-C-H (b) H;Ce-C-CH,4
0

Il Il
(C) HSCG_C_CGH:S (d) HSCFC_CHTCHS

Base catalysed aldol condensation occurs with
[1984 - 1 Mark]

{a) propionaldehyde

(b) benzaldehyde

(¢) 2-methylpropionaldehyde

(d) 2, 2-dimethylpropionaldehyde

i

are the reactants for the named reactions mentioned in
List-1. Match List-I with List-II and choose the correct
option. [Adv. 2023]

Chemistry

List-I List-1I
(P) Etardreaction (1) Acetophenone —M
(Q) Gattermann (2) Toluene {i,)KM“D"KOH‘a
(ii)SOCI,
reaction
CH4CI
— —_—
(R) Gattermann— (3) Benzene anhyd AICI,
Koch reaction
=) NaNO, /HCI
(S) Rosenmund (4) Aniline 37K
reduction
(5) Phenol —Z%:4

@ P52:Q-54:R—>1:S>53
b) P51:Q-3:R—55S5S>2
(©) P>53Q>2:R>1;:5—>4
(d Po3:0-54R—>55->2
Match the entries in Column I with the correctly related
quantum number(s) in Column I1. Indicate your answer by
darkening the appropriate bubbles of the 4 x 4 matrix given
inthe ORS [2008]
Column I Column IT

(A) H,N—NH,Cl (p) sodium fusion
extractof the
compound
gives Prussian

: blue colour
=) with FeSO,

]
NH,I
B) H0—©_< (q) gives positive
COOH e

Ff:Cl3 test

e 8
(©) H0—<3—NH_=,CI (r) gives white

precipitate
with AgNO,

g e
(D) O,N NH - NH;Br (s) reacts with
aldehydes to
NO,

5 formthe
corresponding
hydrazone
derivative

Paragraph-1
An organic compound P with molecular formula C,H,.0,
decolorizes bromine water and also shows positive
iodoform test. P on ozonolysis followed by treatment with
H,0, gives Q and R. While compound Q shows positive
iodoform test, compound R does not give positive iodoform
test. Qand R on oxidation with pyridinium chlorochromate
(PCC) followed by heating give S and T, respectively. Both
S and T show positive iodoform test.

Complete copolymerization of 500 moles of Q and 500 moles
of R gives one mole of a single acyclic copolymer U.
[Given, atomic mass: H=1,C= 12, 0=1 6]
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57. Sum of number of oxygen atoms in S and T is ]
[Adv. 2024]
[Adv. 2024]

58. The molecular weight of U is

Passage-1

In the following reactions [Adv. 2015]

Pd - BaSO, (i) BoH,
H, 88 (i) H,0,,NaOH, H,0

gy
Elohe

CH,

CgH, > X
H.0
HgSO,. H,S0,
(i) EtMgBr, H.0
CHO -

(ii) H™, heat

59. Compound Xis

(@)

(©)

48

60. The major compound Yis

=z
(@)

CH,
(b)

@%%

CH,
CH,

(©)

¢

C

) CH,

Q

Passage-11
Two aliphatic aldehydes P and Q react in the presence of
aqueous K,CO; to give compound R, which upon treatment
with HCN provides compound S. On acidification and heating,
§ gives the product shown below. [2010]
H,C

H,C OH

61.

62.

63.

B75

The compounds P and Q respectively are :

CH,
}H H H,C H
A
@ HC \j)/ and (ﬂ,
(0]

H. H H
®) H3C/C \l/ NS

ELo CH H H H
ew' s 3C\C/
(c) é I
H, 5
H.C CH,, H H H
A
d b " wa Y
éHs '|:[)
The compound R is
1 1
HSC\C/é\ H3C\C/é\
/] H ]
(@ H,C ) HC” Ly
CH,
\)H HSC/ \UH
P
CH €
v
(©) HiC \f}r” N @H, A \?H/ N
CH,
\OH HJC/ OH
The compound S'is :
3 ki|) (|:[)
CH C H,C /C
7
@ HC \(EH/ S \C
Qe o i
C CH H3C\ CH
Y
© HC” H\TH/ \OH (d) /ﬁ' OH
- H,C cp,
Kﬁo N
H OH
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Passage-IT1
In the following reaction sequence, products /. Jand L are formed.

K represents a reagent. [2008]
1.Mg/ether
1.NaBH. 2.0, K
—3 —ynal >/ = - —
e 2.PBr 3H;0°
H‘J

L

Pd/BaS0, (quinoline)

64. The structure of the product / is —

(a) Me/\/\/\ Br

(b) ME—\-/—\
— Br

© Me/\/\/\\ Br

@ o, im

65. The structures of compounds J and K, respectively, are

(@) Me — COOHand SOCI,

(b) OH and SOCI,
o NN

66. The structure of product L is

M
(@) t-\;/—CHC’

®) Me/\/\/\ CHO
£ CHO
B o
/\/\/\
@ Me CHO

Passage-IV

A tertiary alcohol A upon acid catalysed dehydration gives a
product 1. Ozonolysis of [ leads to compounds J and X.
Compound ./ upon reaction with KOH gives benzyl alcohol and
compound L, whereas K on reaction with KOH gives only M.

[2008]
0

HS%_‘?— Ph

Ph H

M=

Chemistry

67. Compound H is formed by the reaction of
(0

(a) /\ + PhMgBr

Ph CH,
0

(b) /K + PhCH,MgBr

Ph CH,
0

© /K +PhCH,MgBr

Ph H
O 9]

(d) +
Ph H Pph MgBr
68. The structure of compound I is

Ph CH, HyG\ _ ,Ph
(@) >—<_' (b) >—<
H Ph H Ph
Ph CH, H,C CH,
> — < " > et :
9 H CH,Ph 1o Ph H

69. The structure of compounds J, K and L respecitvely, are —
(a) PhCOCH,, PhCH,COCH, and PhCH,COO K"
(b) PhCHO, PhCH,CHO and PhACOO K~

(¢) PhCOCH,, PhCH,CHO and CH,COO K"
(d) PhCHO, PhCOCH, and PhCOOK*

SRl

Each question contains STATEMENT-1 (Assertion) and

STATEMENT-2 (Reason). Each question has 4 choices (a), (b), (c)

and (d) out of which ONLY ONE is correct. Mark your answer as

(@) If both Statement -1 and Statement -2 are correct,
and Statement -2 is the correct explanation of the
Statement -2,

(b) If both Statement -1 and Statement -2 are correct,
but Statement -2 is not the correct explanation of the
Statement -1,

(c) If Statement -1 is correct but Statement -2 is incorrect.

(d) IfStatement-1 is incorrect but Statement -2 is correct.

76. Statement-1 : Dimethyl sulphide is commonly used for
the reduction of an ozonide of an alkene to get the carbonyl
compounds,

Statement-2 : [t reduces the ozonide giving water soluble
dimethyl sulphoxide and excess of it evaporates. [2001S]
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S Subjehe B’

71.

72,

73.

74.

75.

76.

A monomer of a polymer on ozonolysis gives two moles of
CH,0 and one mole of CH,COCHO. Write the structure of
monomer and write all — “cis” configuration of polymer
chain. [2005 - 2 Marks]

()~ HES pie
(CgHyaCh)

[2003 - 4 Marks]

ale. KOH

B D (isomer of A4)

D—°ZomoWis , £ (it gives negative test with Fehling
solution but responds to iodoform test).

A0S b\ G (both gives positive Tollen’s test

but do not give iodoform test).

cone. X201, HCOONa + A primaryalochol,

F+G
Identify from 4 to G.

Compound ‘4’ of molecular formula C;H,0,Cl exists in
keto form and predominantly in enolic form ‘B”. On oxidation
with KMnO,, ‘4’ gives m—chlorobenzoic acid. Identify ‘4’
and ‘B’. [2003 - 2 Marks]
Identify (A), (B), (C), (D) and (E) in the following schemes
and write their structures : [2001 - 5 Marks]

D_\ Bry/CCly o(A)— NN | o

HgSO4/HpS0s (- _ NH;NHCONH,

>(D)

[C] (E)

An organic compound A, CH, O on reaction with
CH;MgBr followed by acid treatment gives compound B.
The compound B on ozonolysis gives compound C, which
in presence of a base gives 1-acetylcyclopentene D. The
compound B on reaction with HBr gives compound E.
Write the structures of A, B, C and E. Show how D is
formed from C? [2000 - 5 Marks]
Write the structural formula of the main organic product
formed when :

(/)  ldentify A, B, C and give their structures.

NaOD/D5»0(excess)

0
Gl i
CH, U F
His
0 a0 GH,0

[2000 - 3 Marks]

Ph
(i) @:\H/ __base . 12000 - 1 Mark]
Br

(ifi) H3CCOCOCzHs+NaOH/H;0% —— ———_
[1997 - 1 Mark]

garss

78.

79.

80.

81.

B77

(&v)  CICH,CH,CH,COPh+KOH+MeOH — 5 ———_

[1997 - 1 Mark]

(v) R-—(i:?-—R-kHClQ,——) —————
C
I [R=n-Pr]
O
[1997 - 1 Mark]
E
(Vf) 2 Ph3P=CH2 —— e

0
[1997 - 1 Mark]

(vif) Complete the following reaction with appropriate

structure. [1996 - 1 Mark]
CH;CH,
\C=0 LKCN/H280; |, 1
H 7 2.LiATH,
(viti) H3CO—©—CHO +HCHO —21,
[1992 - 1 Mark]
(ix) propanal —N2OH | [1985-1 Mark]

heat

(x)  methanal reacts withammonia  [1981-% Mark]

Complete the following reaction with appropriate
structures of products/reagents : [1998 - 2 +2 Marks|]

O
O C CHCH i) LiAIH
1
D T
(ii) H", Heat

Write the intermediate steps for the following reaction.

4
C4HsCH(OH)C=CH—2% ;¢ H,CH = CHCHO
[1998 - 2 Marks]
An aldehyde 4 (CI :Hso}’ which does not undergo self
aldol condensation, gives benzaldehyde and two moles of
B on ozonolysis. Compound B, on oxidation with silver
ion gives oxalic acid. Identify the compounds 4 and B.
[1998 - 2 Marks]
Suggest appopriate structures for the missing compounds.
(The number of carbon atoms remains the same throughout
the reactions.) [1996 - 3 Marks]

CH,
@: dil KMnO, ,
CH,

An organic compound A4, C¢Hg, on treatment with dilute
sulphuric acid containing mercuric sulphate gives a
compound B, which can also be obtained from a reaction of
benzene with an acid chloride in the presence of anhydious
aluminium chloride. The compound B, when treated with
iodine in aqueous KOH, yields C and a yellow compound
D. Identify A, B, C and D with justification. Show how B is
formed from 4. [1994 - 3 Marks]

0 g O o
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82.

83.

84,

85.

Arrange the following in increasing order of expected enol
content [1992 - 1 Mark]

CH,COCH,CHO,CH,COCH,, CH,CHO, CH,COCH,COCH,

Complete the following reactions :

OH
() H,C-CHO—SHMEBr 5 7,y & cp,
b
[1988 - 1 Mark]
0
(id) 2CH3(|1,CH3 L e i N
[1988 - 1 Mark]

SOH

CHCI;/N OH

[1988 - 1 Mark]
An unknown compound of carbon, hydrogen and oxygen
contains 69.77% carbon and 11.63% hydrogen and has a
molecular weight of 86. It does not reduce Fehling solution,
but forms a bisulphite addition compound and gives a
positive iodoform test. What are the possible structures
for the unknown compound? [1987 - 5 Marks]
A white precipitate was formed slowly when silver nitrate
was added to a compound (A) with molecular formula
C¢H,;Cl. Compound (A) on treatment with hot alcoholic
potassium hydroxide gave a mixture of two isomeric alkenes
(B)and (C), having formula CH,,. Themixture of (B) and
(C), on ozonolysis, furnished four compounds:

[1986 - 4 Marks]

() CH,CHO; (if) C,H,CHO;
(iii) CH,COCH, and () HyC-CH-CHO
CH;

What are the structures of (A), (B) and (C)?

Chemistry

86. Give a chemical test/suggest a reagent to distinguish

87.

88.

89.

between acetaldehyde from acetone.  [1987 - 1 Mark|

Arrange the following in :

Increasing reactivity towards HCN [1985]

CH,CHO, CH,COCH,, HCHO, C,H,COCH,

Give reasons for the following :

()  Explain why o-hydroxybenzaldehyde is a liquid at
room temperature while p-hydroxybenzaldehyde is
a high melting solid. [1999 - 2 Marks]

(i) In acylium ion, the structure R = C = O is more
stablethan R—-C"=0. [1994 - 1 Mark]

(iti) Todoform is obtained by the reaction of acetone with
hypoiodite but not with iodide ion. [1991 - 1 Mark]

(v) Hydrazones of aldehydes and ketones are not
prepared in highly acidic medium. [1986 - 1 Mark]

(v)  Suggest a reason for the large difference between
the boiling points of butanol and butanal, although
they have almost the same solubility in water.

[1985 - 2 Marks]
Outline the reaction sequence for the conversion of
() Carry out the following transformation in not more
than three steps. [1999 - 3 Marks]
0
CH3 —CH, ~C=C-H — CH; -CH, - CH, - C —CHj
(if) acetylene to acetone [1985 - 1 Mark]|

(1ii) methanal to ethanal (the number of steps should not
be more than three). [1981 - 2 Marks]

%’ Topic-2: Preparation and Properties of Carboxylic Acids and its Derivatives

1.

The correct order of acid strength of the following

carboxylic acid is [Adv.2019]
. 0 :
H —4: >;>_OH
OH H
I I

2,

(@ I>I>M>1v (b)) O>I=IV>II

() I=II>11>IV (d) M>IM>1>1V

The correct order of acidity for the followin g compounds
is

CO,H COH CO,H
Eeae s t::L ©
I 11

[Adv. 2016]

(b) H>I>1>1V
(d) I>M>IV>1I

(@) I=I>II>1V
(0 M=>IV>II>]
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3.

The compound that does NOT liberate CO,, on treatment
with aqueous sodium bicarbonate solution, is

[Adv. 2013]
(a) Benzoic acid (b) Benzenesulphonic acid
(c) Salicylicacid (d) Carbolic acid (Phenol)
The compound that undergoes decarboxylation most

readily under mild condition is [2012]
COOH COOH
CH,COOH
2 20
(@) (b)
COOH CH,COOH

COOH 0
-
. U . Cb/

The carboxyl functional group (— COOH) is present in
[2012]

(a) picricacid (b) barbituric acid

(c) ascorbic acid (d) aspirin

The major product of the following reactionis  [2011]

O

(a) ahemiacetal
(c) anether
In the reaction

(0]
(1) NaOH/Br,
H3C©C< o
W o Yt

s

RCH>0OH
u® (anhydrous)

(b) anacetal
(d) an ester

the structure of the product T is : [2010]

0
(a) H 3C@< /O
"D

LR
a@ e
O/
4

B79
The compounds P, Q and §

HO H}(;/@/
P 0
o -

s
were separately subjected to nitration using HNO,/H,SO,
mixture. The major product formed in each case
respectively, 1s ; [2010]

COOH OCH,
@ HO H,C” :
NO, NO,
0
o

N

0
COOH OCH,4
(b) HO : H.C :
NO, NO,
0
CLEL\O :
"NO,
COOH : iOCH3
© HO” ; H,C NO,
O N02
5 :
COOH/©:OCH3
@ HO HC NO,
NO,
!




880
The correct ac1d1ty order of the following is [2009S]
COOH COOH
CH,

M (H) (1) av)
(@ H>AV)>(>D  (b) (AV)>(ID)> (I)>(IT)
© ID>I>D>AV) (4 @>TD>(1IV)>@)

10. In the following reaction sequence, the correct structures

of £, Fand G are
0O 0O
M Heat i El— L S(F]+[6]
v OH NaOH "
[* implies '3C labelled carbon) [2008]
O
(@) E= /\ F= /K o0
Ph Ph ONa G =CHI,
O 0}
o - /\ = A oe
Ph Ph ONa G=CHI,
o O
sr A
Ph CH, Ph O Na G= CHI,
O O
d) E= /K F= /’K o .
CH, ONa G=CH,l
11. 4—Methylbenzenesulphonu: ac1d reacts with sodium
acetate to give [20058]
CH, COONa
@ :CH,COOH (b) S0,
SO;Na CH,
SO, - 0 - COCH;
: SO,
(©) @ L (d) ; NaOH

12. An enantiomerically pure acid is treated with a racemic
mixture of an alcohol having one chiral carbon. The ester
formed will be [20038]

13.

14.

15.

16.

Chemistry

(a) Opticallyactive mixture (b) Pure enantiomer

(c) Meso compound (d) Racemic mixture
Ethyl ester % P . The product P will be
[20038]
H,C, CH, H,C C,H;
H,C OH HiC; OH
H,C, C,H; H.C, CH.
(©) (d)
B OH H.C, OH
Benzoyl chloride is prepared from benzoic acid by
[2000S]
(a) CIZ’ hv (b) SOECIZ
(c) SOCL (d Cl,,H,0

When propionic acid is treated with aqueous sodium
bicarbonate, CO, is liberated. The *C’ of CO2 comes from
[1999 - 2 Marks]

(a) methyl group (b) carboxylicacid group
(¢) methylene group (d) bicarbonate

The organic product formed in the reaction [1995S]
C4H,COOH —];L;Ii;fm

(a) C¢HsCH,OH (b) C4Hs;COOH & CH,

(©) CgH,CH;&CH;OH (d) C4H;CH,&CH,

17.

18.

In the following reaction sequence, the major product P is
formed. [Adv. 2024]

(i) Hg"', H,0"
(ii) Zn-Hg/HCI

\,COiEt (iii) H;0', A P
15

Glycerol reacts completely with excess P in the presence
of an acid catalyst to form Q. Reaction of Q with excess
NaOH followed by the treatment with CaCl, yields Ca-
soap R, quantitatively. Starting with one mole of Q, the
amount of R produced in gram is .

[Given, atomic weight: H=1,C=12,N=14,0=16, Na=23,

H

Cl=35,Ca=40]
The total number of carboxylic acid groups in the product
Pis [Adv. 2013]
0 0
1.H;0".A
2.0,
3.H,0,
O
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19. Amongst the following, the total number of compounds 0

soluble in aqueous NaOH is [2010]
COOMe

Ot
COOH  OCH,CH, H (i)H;0%. A R
—
CHz()H (i H,CrO
CN
Br
CH,CH, OOH “]M—Ed"‘"‘ﬂLr—) S
CH,CH, (i1)CO;. then H30
Oe (ifi) Ammoniacal AgNOs, H;0%
The correct statement(s) about P, Q, R, and S is(are)

(a) P and Q are monomers of polymers dacron and
H3C/ \CH - glyptal, respectively.
(b) P, Q, and R are dicarboxylic acids.
(@j ' 3 B (¢) Compounds Q and R are the same.
= (d) R does not undergo aldol condensation and S does

20. In the following reaction, compound Q is obtained from not undergo Cannizzaro reaction.
_ compound P via an ionic intermediate. [Adv. 2020] 25. Consider the following reaction scheme and choose the
CO,CH, correct option(s) for the major products Q, R and S.
CeHs CeH; - (i) B,Hg (i) CrO,,H,80, 5
: Siyrene (i) NaOH, H,0,,H,0 ~ F (ii)Cla, Red phosphorus Q
e 0 ( A colored compound) ORI
(1)80Cl, yR conc.H,80, S [Adv. 2023]
CH (i) NaCN
> (i) H;0", A

SO,H
s

0
What is the degree of unsaturation of Q?
\Qg 4 lanks L : : i COOH T
21. Formic acid when heated with conc. H,SO, produces NH
s [1983 - 1 Mark] :

[1991 - 1 Mark]

22. The boiling point of propionic acid is less than that of
n-butyl alcohol, an alcohol of comparable molecular weight. Cl ~COOH COOH!
23. Hydrolysis of an ester in presence of a dilute acid is known

as saponification. [1983 - 1 Mark]

@h

Q R
an One Correct Answer 0
24. In the following reactions, P, Q, R, and S are the major cl COOH
. products. [Adv. 2023]
(c)
(i)KMnO,, KOH, A :
Q R
F ~El é\(
303

H,CH,C
cocl

MeQOC (i)/NaOH, H,0 »Q
(ii)H;0® &

2

>P
(i} H,0%
ng
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26.

217.

Choose the correct option(s) for the following reaction
sequence [Adv. 2019]

2= O (i) He™, dil. H,S0,
(i) AgNO;, NH,OH
<0 (iii)y Zn-Hg, conc. HC1 0

(i) SOCI, pyridine % Zn-Hg conc. HCI
(i) AICI,

Consider O, R and S as major products.

(a) Meo‘E:j;g Mcom
R 0

MeQ ‘ l
MeO ‘ MeO : :

(©

&

R S
(d) /@/\/\ CO.H
MeO
o
MeO
R 0O
The reaction(s) leading to the formation of
1,3,5-trimethylbenzene is (are) [Adv. 2018]
0 Conc. H,SO
0 I o s
(b) Me —=—H heated iron tube
873K
20
I}Brz,NaOH
2)H,0°
(c) 3) sodalime, A
0O 0
CHO
d Zn/Hg, HCI

OHC CHO

28. Reagent(s) which can be used to bring about the following

transformation is (are) [Adv. 2016]

ﬁ H— 5 /x/
OOH COOH

(a) LiAlH,in(C,H,),0 (b) BH,in THF
(c) NaBH,in C,H,OH (d) Raney Ni/H, in THF

29. With reference to the scheme given below, which of the

given statement(s) about 7, U, Vand Wis (are) correct ?

0
HCY o
LiAlH, [2012]
b eXCcess
7 CrOJH ;o0

(@) Tissoluble in hot aqueous NaOH

(b) Uisoptically active

(¢) Molecular formula of WisC 10H1504

(d) ¥ gives effervescences on treatment with aqueous
NaHCO,.

30. [Identify the binary mixture(s) that can be separated into

individual compounds, by differential extraction as shown

in the given scheme. [2012]
NaOH (aq)
Compound 1 | +[Compound 2 |
Binary mixture
containing

Compound | and
C 2
ompound NaHCO, (ag
Compound 1 | +|Compound 2 |

() C¢H;OHand C;H,COOH
(b) C4H;COOH and C4H,CH,0H

(©) CgHsCH,0Hand C,H,OH

(d) C¢HyCH,0H and C;H,CH,COOH

31. Which of the following reactants on reaction with conc,

NaOH followed by acidification gives following lactone
as the product? [2006 - 5M,-1]

| COOCH, COOH
Neomy -
COOH CHO
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COOH CHO (a) ethyl chloride (b) acetyl chloride
q C[ (¢) chlorobenzene (d) benzaldehyde
(©) et () o 33, “Which of the Bllowini-coounds will give a yollow

precipitate with iodine and alkali? [1984 -1 Mark]
(a) 2-Hydroxypropane (b) acetophenone
(c) methyl acetate (d) acetamide

32. Which of the following compounds will react with ethanolic
KCN? : [1984 - 1 Mark]

&1

Directions [Qs. 34-35] : Answer the following by appropriately matching the lists based on the information given in the paragraph.
List—I includes starting materials and reagents of selected chemical reactions. List-II gives structures of compounds that may be
formed as intermediate products and/ or final products from the reactions of List-1. [Adv. 2019]
List-T List-1I
(i) DIBAL-H

CN {ii) dil. HCI CHO
—_—
(6] (iii) NaBH,
(D ‘ H,S0 ®) @i\
OJ {iv) conc. H,80, COZH
/ = .
(85 OH
(i) Zn, H,0
s e
(1) CO.H (iii) NaBH, Q 0

-
&

{iv) cone. H,80,

{i) KCN

Cl (i H;0", 4
: ,
(1) (iii) LiAH ®)
CO,CH, 5 Bl 0

(iv) conc. H,50,

CO,Me A C(\/OH
() LiaH,
W _Guam,
CO,Me (i) conc. H,50; ®) s

0
34. Which of the follo_wdng options has correct combination considering List—I and List-I1?

(@ (0,(8)(Q).[R) (b) (D), (P), (S), (L) © (D, (Q), (1)) (d  dD.(P).(S).(T)
35. Which of the following options has correct combination considering List — I and List —II?

(@ (IV).Q).R) (b) (IV),(Q). (U) (¢) (HI),(S), (R) (d  (I,(T), V)
Directions [Qs. 36-38] : By appropriately matching the information given in the three columns of the following table. Columns 1,
2 and 3 contain starting materials, reaction conditions, and type of reactions, respectively. [Adv. 2017]

Column 1 Column 2 Column 3
()  Toluene (i)  NaOH/Br, (P)  Condensation
(I) Acetophenone (i) Bryhv (Q)  Carboxylation
(IIl) Benzaldehyde (i) (CH,CO),0/CH,COOK (R)  Substitution
(IV) Phenol (iv) NaOH/CO, (S)  Haloform

36. For the synthesis of benzoic acid, the only CORRECT combination is
@ @) (b) (IV) (i) (P) () MEEQ) (d () (iv)(R)
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3L

38.

39,

40.

Chemistry
The only CORRECT combination that gives two different carboxylic acids is
(@ (I (@v) (R) (b) (V)(iiD) (Q) (c) (11D (iii) (P) d MEES)
The only CORRECT combination in which the reaction proceeds through radical mechanism is
(a) () (1) (P) () AV(H(Q () (I)(ii) (R) (d) @Ma)R)
Different possible thermal decomposition pathways for peroxy esters are shown below. Match each pathway from List-I with
an appropriate structure from List-1I and select the correct answer using the code given below the lists. [Adv. 2014]
—P_>, ﬁ_ + R’(.)
-Co,T
i ¢o —Q—bl'i +RO—R +X + carbonyl compound
NG \r— -cot
P 1 . s
(Peroxy ester) LR RCO, +R'O E? R +X' + carbonyl compound
—S-!b RCC")2 +R'O T R + RO
= 2
List-1 List-IT
0
A -0\
P. PathwayP L CHIERL D CH,
0
p N
Q. PathwayQ 2. CH; 0 CH,
O
Korondt
-
R. PathwayR 3. .CHCHS O CH;
CH,CH,
0 CH
(@) 3
S. Pathway S 4 Céﬂi)k 0”7 cn,
CsHs
Code: .
P Q R S P Q R S
(@ 1 3 4 2 (c) 4 1 2 3
® 2 & 3 @3 .2 1 4
Match the reactions in Column-I with appropriate types of steps/reactive intermediate involved in these reactions as given
in Column-IL [2011]
Column-I Column-II
H;C 0 0
0]
(A) M HOH () Nucleophilic substitution
Q 0

CHCHCHYCl  (yy et
®) e CH, (@  Electrophilic substitution
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0 18

18
CH,CH,CH,OH
t H.SO,
—_—=0

©

SOy

CH,CH,CH,C(CH;),

H,80,
OH Y

H,C

() Dehydration

(s) Nucleophilic addition

CH,
(1) Carbanion

41.  Match each of the compounds given in Column-I with the reaction(s), that they can undergo. given in Column-II.

Column-I

Br

O
OH

B)

CHO
o (X

OH

Br
o (I

NO,

[2009]
Column-11

(p) Nucleophilic substitution

(¢) Elimination

(r) Nucleophilic addition

(s) Esterification with acetic anhydride

(t)y Dehydrogenation

42. Match the compounds/ions in Column-I with their properties/reactions in Column-II. Indicate your answer by darkening the

appropriate bubbles of the 4 x 4 matrix given in the ORS,
Column-I
(A) CH,CHO
(B) CH,C=CH
© N
D)

An organic acid P (C,;H,,0,) can easily be oxidized to a dibasic
acid which reacts with ethylene glycol to produce a polymer
dacron, Upon ozonolysis, P gives an aliphatic ketone as one of
the products. P undergoes the following reaction sequences to
furnish R via Q. The compound P also undergoes another set

Passage-1

of reactions to produce S. [Ady. 2018]
1) Hy/Pd-C
2) NH /A 1) H,/Pd-C 1 HCl
3) Bry/NaOH 2)S0Cl, 2) Mg/EL0O
i 4) CHCl;, KOH, A 3) MeMgBr, CdCl 3) CO, (dry ice)
5) Hy Pd-C 4) NaBHy 4) Hy0”

[2007]
Column-IT
(p) gives precipitate with 2, 4-dinitrophenylhydrazine
(q) gives precipitate with AgNO,
(r) 1isanucleophile
(s) isinvolved in ¢vanohydrin formation

43, The compound R is
HO-

{a}/l\/O)\COEH (b)
(© \{@/LCOZH (d) @g\cogn
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44. The compound S is [Adv. 2018]

(a) (b)

207

NH, HN

(c) H (d)

)

Z T
/

Passage-11

Treatment of benzene with CO/HCl in the presence of anhydrous
AlCL/CuCl followed by reaction with Ac,0/NaOAc gives
compound X as the major product. Compound X upon reaction
with Br,/Na,CO,, followed by heating at 473 K with alc. KOH
furnishes Y as the major product. Reaction of X with H,/Pd-C,
followed by H,PO, treatment gives Z as the major product.

[Adv. 2018]
45. The compound Y is
H
. COBr Br
(@) O/\/ (b)
H 0
Br
= COBr
(c) O/ (d)

46. The compound Z is

(a) (b)

o
2 .88

(c) (@

0

Passage-111
The reaction of compound P with CH,MgBr (excess) in (C,H;),0
followed by addition of H,O gives Q. The compound Q on
treatment with H,SO, at 0°C gives R. The reaction of R with
CH,COCl in the presence of anhydrous AICI, in CH,Cl, followed

by treatment with H,O produces compound S. [Et in compound
Pis ethyl group]

{H:;C);C\@\/(lfOzEt—} Q—>R—>S

P
[Adv.2017]
47. The product S is
H.C
2 CH
@ (HLO)C :
COCH,
COCH,

(b) (H0),C CH,

&

H,COC

© (HO),C HyC - CH,
HO,S

d) (H:0),C 0 CH,

&

COCH,

48. Thereactions, @to R and R to S, are
(a) Dehydration and Friedel-Craft’s acylation
(b) Aromaticsulfonation and Friedel-Craft’s acylation
(c) Friedel-Craft'salkylation, dehydration and Friedel—
Craft'sacylation
(d) Friedel-Craft’salkylation and Friedel-Craft’sacylation

Passage-IV

P and Q are isomers of dicarboxylic acid C,H,0,. Both decol-
orize BryH,0. On heating, P forms the cyclic anhydride. Upon
treatment with dilute alkaline KMnO,, P as well as Q could pro-

duce one or more than one from S, T and U.

COOH COOH COOH
H——0H H—=r=0OH HO—1—H
He==t—0H HO——H H——O0H

COOH COOH COOH

S T U

[Adv. 2013]
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49. Compounds formed from P and Q are, respectively
(a) Opticallyactive S and optically active pair [T, U]
(b) Opticallyinactive S and optically inactive pair [T, U]
(¢) Optically active pair [T, U] and optically active S
(d) Opticallyinactive pair [T, U] and optically inactive S
50. In the following reaction sequences V and W are
respectively

Q HZ{:NI' v

AICl, (anhyd 1. Zn-Hg/HCI
oy AN uious | LS
2, H;PO,

(@)
0 Q @Q
i B W 0O

CH,OH
(b) [ and

CHOH
v W

0
v O W
(d) HOH.C
Iand m

V CHOH CH,0H

Passage-V
In the following reaction sequence, the compound J is an
intermediate.

(CH3CO),0 |
CHaCOONa

(i) H,,Pd/C

(ii) SOCI
(iif) anhyd. AICl5

J (GH;0,) gives effervescences on treatment with NaHCO,
and also give positive Baeyer’s test. [2012]
51. The compound I is

O H OH

> K

B87

H

H )
5\H
52. The compound K is

&5 0L
0 \0

o e e

Each question contains STATEMENT-1 (Assertion) and
STATEMENT-2 (Reason). Each question has 4 choices (a), (b), (c)
and (d) out of which ONLY ONE is correct. Mark your answer as
(@ If both Statement -1 and Statement -2 are correct,
and Statement -2 is the correct explanation of the Statement -2.
(b) If both Statement -1 and Statement -2 are correct,
but Statement -2 is not the correct explanation of the
Statement -1.
(c) If Statement -1 is correct but Statement -2 is incorrect.
(d) [IfStatement -1 is incorrect but Statement -2 is correct.
53. Statement-1 : p-Hydroxybenzoic acid has a lower boiling
point than o-hydroxybenzoic acid.
Statement-2 : o-Hydroxybenzoic acid has intramolecular
hydrogen bonding. [2007]
54, Statement-1 : Acetic acid does notundergo haloform reaction.
Statement-2 : Acetic acid has no alpha hydrogens.
[1998 - 2 Marks|
55. Statement-1 : Acetate ion is more basic than the methoxide
ion,
Statement-2 : The acetate ion is resonance stabilized

[1994 - 2 Marks]

O

e~ EH

© (d)

[2003]

56. Match the K, values
Ka
(a) Benzoicacid 6.4 %107
(b) O,N —@—COOH 30.6%10°%
(c) Cl "./ \‘, COOH 10210
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s

58.

59,

60.

(d) H,CO \ﬂ, COOH 33x10°
(e) H,C \’/ \,«“ COOH 42x10°°
A racemic mixture of (=) 2—phenylpropanoic acid on

esterification with (+) 2-butanol gives two esters. Mention
the stereochemistry of the two esters produced.

[2003 - 2 Marks]
Identify (X), (Y) and (Z) in the following synthetic scheme
and write their structures.

Ba*CO; + H,80,— (X) gas [C* denotes C!4]
CH2 =CH-Br (i) Mg/ether 5 (Y) LiAIH, @)
()X (i) H,0

[2001 - 5 Marks]
Explain the formation of labelled formaldehyde (H,C*O)
as one of the products when compound (Z) is treated with
HBr and subsequently ozonolysed. Mark the C* carbon
in the entire scheme, ?
An organic compound A, CgH,O;, in dry benzene in the
presence of anhydrous AICl, gives compound B. The
compound B on treatment with PCl, followed by reaction with
H,/Pd (BaSO,) gives compound C, which on reaction with
hydrazine gives a cyclic compound D (C, ,H, )N,). Identify A,
B, Cand D. Explain the formation of D from C.

[2000- 5 Marks]

Write the structural formula of the main organic product
formed when :
(i)  Write the structures of the products A and B.

i
CHy— C— o0 =80 yep
[2000 - 2 Marks]

(i)  (COOH), +(CH,OH), + Conc.H,S0,
F

ISR A [1997 - 1 Mark]
(i) 0—HOOC-CgH, —CH, — C4Hs

_soct, G amhyirows B

AlCly
Zn-Hg i
g @
= [1995 - 2 Marks]

()  CgHs—CHO + CH; - COOC,H;

NaOC,Hsinabsolute
C,Hs OHand heat

[1995 - 1 Mark]

61.

62.

63.

Chemistry

A
(v} CH;-CH, -COOH R
= = bromine
1. alcoholic KOH (excess) __E_;__
2.0
[1995 - 2 Marks]
(vi) CgHSCHzcoz(:Hg, (i)CH3h‘p?gBriexcess',l g
(1) H
[1994 - 1 Mark]
(vii) CgHsCOOH +CH;Mgl —? + 2
[1993 - 2 Marks]
(viii) benzene — SHiCHCOCUAICT; | 11985 1 Mark]
(&x) ethyl acetate is treated with double the molar quantity

ofeethyl magnesium bromide and the reaction mixture

poured into water, [1981 - 2 Mark]
Explain briefly the formation of the products giving the
structures of the intermediates.

o 0

|
I H, o OC,H;
/C OC,H; Rcé

CHZ NaOEt N Br 5
\ﬁ—OCEHS
0
0
i. OH I
g BaC—(H—C—OH
: 1999 - 5 Mark
CHy—C—OH [ FE
0

An ester 4 (C,H.0,), on treatment with excess methyl
magnesium chloride followed by acidification, gives an
alcohol B as the sole organic product. Alcohol B, on
oxidation with NaOCI followed by acidification, gives
acetic acid. Deduce the structures of 4 and B. Show the
reactions involved. [1998 - 6 Marks]
Give reasons for the following :

(/) Although phenoxide ion has more number of
resonating structures than benzoate ion, benzoic acid
is a stronger acid than phenol. Why?

[1997 - 2 Marks]|

(it) Formic acid is a stronger acid than acetic acid;

[1985- 1 Mark]

(iif) Acetic acid can be halogenated in the presence of
red P and Cl, but formic acid cannot be halogenated
in the same way. [1983 - 1 Mark]
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64.

65.

66.

67.

68.

69.

70.

Which of the following carboxylic acids undergoes
decarboxylation easily? Explain briefly. [1995 -2 Marks]

(i) CgHs~CO-CH,~COOH

(ii) CgHs~CO-COOH

(iify CeHs - CH-COOH
|

OH

(%) CgHs—CH-COOH
|
NH,

An organic compound A, CgHy, on treatment with dilute
sulphuric acid containing mercuric sulphate gives a
compound B, which can also be obtained from a reaction of
benzene with an acid chloride in the presence of anhydrous
aluminium chloride. The compound B, when treated with
iodine in aqueous KOH, yields C and a yellow compound
D. Identify 4, B, C and D with justification. Show how B is
formed from 4. [1994 - 3 Marks]
In the following reactions identify the compounds 4, B, C
and D. [1994 - 1 x 4 =4 Marks]

PCL, + SO, — 4 + B
A + CHOOOH — C + SO,+HC
2C: + (CH)L,Cd —> 2D + CdCl,

An organic compound ‘A’ on treatment with ethyl alcohol
gives a carboxylic acid ‘B’ and compound ‘C’. Hydrolysis
of “C’ under acidic conditions gives ‘B’ and ‘D’. Oxidation
of ‘D’ with KMnO, also gives ‘B’. ‘B on heating with
Ca(OH), gives ‘E” (molecular formula, C;H,O). ‘E” does
not give Tollen’s test and does not reduce Fehling’s
solution but forms a 2 4-dinitrophenylhydrazone. Identify
‘A, B, 'C, 'D’and ‘E’, [1992 - 3 Marks]
Compound ‘X', containing chlorine on treatment with
strong ammonia gives a solid Y’ which is free from chlorine.
Y analysed as C =49.31%, H=9.59% and N=19.18% and
reacts with Br, and caustic soda to give a basic compound
‘Z’. ‘2’ reacts with HNO, to give ethanol. Suggest
structures for *X°, *Y> and ‘Z’. (1992 - 1 Mark]
Arrange the following in :

Increasing order of acid strength :

(I) CICH,COOH, (1) CH,CH,COOH,

(1IN CICH,CH,COOH, (IV) (CH,),CHCOOH,
(V) CH,COOH

[1991]

@ C¢H,Co0H P, ¢ T,y

p P9, cHON E;

Identify C, Dand E. (1991 - 2 Marks]

Hoy/Ni

1.

72.

73,

74.

75.

76.

B89

(i) HyC—CH=CH-CHO ——14 ,
HCl KON |, 5.
ZnCl, #l g > H;

Identify F, G and A. [1991 - 2 Marks]
Compound 4 (C;H,,0,) on reduction with LiAIH, yielded
two compounds B and C. The compound B on oxidation
gave D, which on treatment with aqueous alkali and
subsequent heating fumished E. The latter on catalytic
hydrogenation gave C. The compound D was oxidized
further to give F which was found to be a monobasic acid
(molecular weight = 60.0). Deduce the structures of 4, B,
C.Dand E. [1990 - 4 Marks|
The sodium salt of a carboxylic acid, 4, was produced by
passing a gas, B, into an aqueous solution of caustic alkali
at an elevated temperature and pressure. 4. on heating in
presence of sodium hydroxide followed by treatment with
sulphuric acid gave a dibasic acid, C. A sample 0of 0.4 g of
acid C, on combustion gave 0.08 g of water and 0.39 g of
carbon dioxide. The silver salt ofthe acid Cweighing 1.0 g
on ignition vielded 0.71 g of silver as residue. Identify 4, B
and C. [1990 - 5§ Marks]
Qutline the reaction sequence for the conversion of
(i) Ethanoic acid to a mixture of methanoic acid and

diphenyl ketone. [1990 - 2Marks]
(#7) Ethanal to 2-hydroxy-3-butenoic acid.

[1990 - 2 Marks]
(#if) acetic acid to tertiary-butyl alcohol.
[1989 - 12 Marks]
Complete the following reactions :

SXCO8s ammona 59

[1988 - 1 Mark]
An organic compound (A) on treatment with acetic acid in
the presence of sulphuric acid produces an ester (B), (A)
on mild oxidation gives (C), (C) with 50% potassium
hydroxide followed by acidification with dilute
hydrochloric acid generates (A) and (D). (D) with
phosphorus pentachloride followed by reaction with
ammonia gives (E), (E) on dehydration produces
hydrocyanic acid.
Identify the compounds A, B, C, D and E.

[1987 - 5 Marks]
Complete the following with appropriate structures :

CH,COOH ——> CICH,COOH

() (CH,C0),0 —O" 5 CH,COOH+?
[1986 - 1 Mark]

@) 7 — s @ CH=CH- CHO
[1986 - 1 Mark|
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77. A liquid (X), having a molecular formula CeHy,0, is
hydrolysed with water in the presence of an acid to givea
carboxylic acid (Y) and an alcohol (Z). Oxidation of (Z)
with chromic acid gives (Y). What are the structures of
(X),(Y)and(Z)? [1986 - 3 Marks]
Arrange the following in increasing ease of hydrolysis
CH;COO0C,H;, CH,COCI, (CH;C0),0, CH;CONH,.
[1986 - 1 Mark]
Write down the reactions involved in the preparation of the
following using the reagents indicated against it in parenthesis:
Propionic anhydride from propionaldehyde
[AgNO,/NH,OH, P,0q]. [1984 - 2 Marks]
State the conditions under which the followin g
preparations are carried out. Give the necessary equations
which need not be balanced.
(7) Ethanol from acetylene
(i) Aceticacid from methyl iodide

78.

79,

80.

[1983 - 1 Mark]
[1983 - 1 Mark]

An alkene (4) on ozonolysis yields acetone and an aldehyde.
The aldehyde is easily oxidized to an acid (B). When B is
treated with bromine in presence of phosphorus, it yields a
compound (C) which on hydrolysis gives a hydroxy acid (D).
This acid can also be obtained from acetone by reaction with
hydrogen cyanide followed by hydrolysis. Identify the
compounds 4, B, C and D. [1982 - 2 Marks]
Outline the accepted mechanism of the following reaction.
Show the various steps including the charged
intermediates, [1981 - 3 Marks]

0O

Il C—CH;+HCl
@ +cH3—C—c1—ﬁ%©’(lg

83. Write the chemical equation to show what happens when
ethyl acetate is treated with sodium ethoxide in ethanol
and the reaction mixture isacidified. [1981 -2 Marks]

81.

82.

? Answer Key
Topic-1 : Preparation and Properties of Carbonyl Compounds
L (@ 2. @) 3. (a 4. (b) 5. e 6. (c) 7. (&) 8. (b) 9 (¢) 10. (@)
I ) 12 @ 1B 14 () 15 @ 16 @ 17 @ 18 (€ 19, (b) 20. (c)
2L, () 22. (b)) 23. (1) 24 (18) 25 (12) 26. (@) 27, 5) 28, ()
30. C,H,CH(OCOCH,), benzylidene acetate 31. (sodium potassium tartarate) 33, (False) 34. (True)35. (False)
36. (acd) 37. (abd) 38. (c,d) 39. (a,c) 40. (b,d) 41. (a,b) 42. (b, c) 43. (a.b.c)44. (a) 45. (c)
46. (b,d) 47. (b.c) 48. () 49. (a.b,d)50. (b) 51. (b,d) 52. (a,b) 53. (b.d) 54. (a,c)55. (d)
56. (A)-1s;(B)-p.q;(C)-p,q,r:(D)-p,s 57. () 58. (102018) 59. ¢)  60. (d) 61. (b)
62 @ 63 () 64 () 65 (@ 66. () 67. () 68 (a) 69, (d 70. (a)
Topic-2 : Preparation and Properties of Carboxylic Acids and its Derivatives
1. (a) 2. (a) 3 @ gl S @ et T 8. (© 9. @ 10. (c)
I @) 425 a6 4. (9 IS @ 16 @ 17. 909 18. ) 19. @) 20. (1800)
21. (CO) 22, (False) 23. (False) 24. (c.d) 25. (b) 26. (a,d) 27. (a,b,d)28. (c.d) 29. (acd)
30. (b.d) 31. (d) 32.(ab.d) 33. (ab) 34. 0 35 @ 36. (@ 37. () 38 ()
39. @ 40. A'—r,s,t;B—p,s;C-r,s;D—q,r 41, (A)-p,q.t;(B)-p,s, t;(C)—r,s:(D)-p
42. (A)-p,q,s;(B)-q;{C)-q,r, s;(D)-q.r 43. () 44. (b) 45, (c) 46. (a) 47. (a) 48. (a)
49. b 50. @) 51 (a) 52 ) 53. (d) 54. () 55 (d)




Hints & Solutions

Topic-1: Preparation and Properties
of Carbonyl Compounds

L (a)
OH
(6] 0} |
CH,

H H-C-H /NaOH  _

[Cross aldol reaction] E

H
-
ﬁ CH,
H-C-H/NaOH . HCOO™
[Cross Cannizaro
reaction]

OH
OoH |

CH, (“)

H-C-H/ ]I
Acetal formation
2' (d} CI o— O
[11 CHjy \ah,Br
11|] aq. dud

go (nucleophilic addition)

intramolecular nucleophilic

substitution reaction O

5-Keto-2-methylhexanal

0
C” CN

3. @ CH;— CH,—C—CH,—>

O OH

CH,CH,— C—CH, LCH ,CH,—C—CH,
CN COOH
[G]

2 5 CH,CH=C—CH,

COOH
LH]

4. () Theringtowhich—NH group is attached is activated due
to the lone pairs on N (+M and +E effects); while the ring to
which —C =0 isaftached is deactivated. Hence, the electrophile
NO3 would go to the para-position of the activated ring.

h

(¢) Thisreaction is an example of “Perkin reaction”.
The compound X should be (CH,CO),0.
In this step the carbanion is obtained by removal of an
o—H atom from a molecule of an acid anhydride, the anion
of the corresponding acid acting as a necessary base.

(0]
(¢) HiC-C-CH,CH;y

2—Butanone

CHI; 2 +CH3;CH,COO Na™ L»CH;CH:C(}OH

Propanoic acid
() Reaction of PhMgBr with carbonyl compounds is an
example of nucleophilic addition on carbonyl group which
increases with the increase in electron-deficiency of
carbonyl carbon.

9 . OMgBr
(I: H + CH MgBr —_— - (
L'tSHS
Thus the decreasing order should be
O 0] 0]
| Il
CH; = C-H > CH; - C—< CH; > CgHs —C—C¢H;
(I (I11) (44]
Carbonyl C is most Two +1(—CH3) groups Carbonyl C is least
electron deficient are present e deficient because
due to only one e are supplied by two
+1{—CH3) group —CgHs gps. due to
+M effect
8. (b)
CHO OHC CO0O HOH,C
7\ Y N\ oH 1000 |

CH,0OH 00C

Intramolecular
Cannizzaro reaction

CHO OHC

COOH HOH,C

H /H,0
%

CH,OH HOOC


H2O TECH LABS
Rectangle

H2O TECH LABS
Typewritten text
Hints & Solutions
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9. (¢) Ketone(non-reducing)and aldehyde (reducing) can
be distinguished by Fehling solution.

OH
H,0H"
P T e H,C < # CH,— F =0
CH, CH,
Ketone
-,O."H
x CHO
Aldehyde

10. (a) Both compounds do not contain a-hydrogen hence
undergo Crossed Cannizzaro reaction.
Initially OH" attacks at the carbonyl carbon of HCHO than
that of PhCHO because carbonyl carbon of HCHO is
(i) more electrophilic than that of C «HsCHO
(i) less sterically hindered
to give hydroxymethoxide which acts as hydride donor in
next step to give sodium formate,

n
QO
[
H-C-H: 1 (
Carboxyl carbon less electrons deficient
oa
H-C-H S8t c%c
Hydraxymer]mxlde
i | |
H-C-OH+H-C-0 ——> H-C-0ONa +CgHsCH,OH
I Sod formate  Benzyi alehol

11. () Zn(Hg), HCI cannot be used when acid sensitive
group like—OH is present, but NH,NH,, OH~ can be used.

/”\i I
12. (a) _H20 @
_HQ /Lk"//‘\

Dueto o — 7 conjugation, this dehydrated product will
be most stable.

13. () This isa type of deuterium exchange reaction.

Mechanism
{cnshc —UH,=>CH, —~C=CH2J + go
: .s H D
(keto form) (enol form)

14.

15.

16.

Chemistry

~——— CH,—C=CH,—°P Sl e S el on
£ :j_HT’ 3 2
D—Q—H t]JD

(enol form)
—_——y A Similarly
—— CH, ﬁ CHzD} +D/0\D e

(keto form)

{CHS—ﬁ—-CHDz +=—CH,—C~—CD,

0 H
4D50
— A [(:1:>3—ﬁ_c:132 = CD3-—C=CD§J
OD
(enol) (keto)

This reaction is fast in basic conditions where all
o —Hwill replace by D.
() The possible mechanism is

H H

() Ph—C=0 + OH — Ph—C—0

OH

s
(i) Ph—C=0 + Ph—CXO
\# |
OH
2nd molecule

H
Ph—(:J—O_ 1 Ph—?=0
H OH

— Ph-CH,-OH + Ph—-C=0
|
O

The slowest step is the transfer of hydride to the carbonyl
group as shown in step (ii).

(d m-Chlobenzaldehyde does not contains o-H atom and
thus undergoes conc. KOH. Cannizzaro reaction with

HO COOK CH OH
é\ conc. KO H @ @
Cl

I
slow

Ve
(@ CH;-C- CH; CH3;-C= CH,
keto form enolic form

No. of o bonds inenolic form : 3+ 1+ 1+14+1+2=9
No. of nbonds in enolic form : 1
No. of lone pairs of electrons in enolic form = 2
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17.

18.
19.

20.

21.

22,

B207

(d —CHO withdraws electrons from the double bond or
from a conjugated system towards itself,

N 5+ &—
CH2=CH—CIT=O or CH,=CH-CH=0
H

(c) Iodoform test is given by compounds having

—COCH,, CHOHCH, and CH,CH,OH.

Thus diethyl ketone does not give this test.

(b) Thecompound containing «-H atom (CH,CHO) does

not undergo Cannizzaro's reaction. The other three reaction

a-hydrogen.

(¢) CH,CHO +2Cu?* +OH — CH,COOH + Cu,0 +
Fehling solution (red)

(b) Compounds having _(I‘IJ_CH3 groups, show

0
positive iodoform test.

HeIlCB, CH3 = CH:E — 'CH2 = '(H: - CH3
(pentanone-2) gives this test. O

(b) Fehling solution, Schiff’s reagent & Tollen’s reagent
react only with aldehydes, but Grignard reagents react
both with aldehydes and ketones.

23. (12)P gives FeCl, test and there are no intramolecular

H-bonds.
Thus, P wil be a trihydric phenol.

OH O
AT
——
HO OH O (0]
(P) 3 equivalents
NH,OH
NOH
HO NOH
Q
0] 0]
CH; | excess )
KOH
0 0”7 0

(R)
CH,

(i) Excess CH; - CH — CH,MgBr
(ii) H,0"

CH,;

CH3 \ CH3
HC— CH;3;

CH;
H

OH CH,— C\I\-I\
CH3 CH?‘

OH

H.C CH;

Number of CH, groups = 12
24. (18) Reactions taking place as:

0
|

NaOH

CH; - C-H + HCHO—X20H

(Acetaldehyde) (excess)

HO

A

OH

[3 aldol and 1 Cannizzaro H

(P)

reactions occur]
(P) does not give Tollen's Test

HO

HO
(P)

CH:"-' CH

CH,

HCOOH

\

gives +ve Tollen’s Test

(excess)

PTSA

<><:Z§fj><>

Number of CH, groups in R=14
Number of O-atoms =4
Required Answer =14 +4 =18

5. (12) C(:):)

05 (excess)

thcn Zn/H,0

P
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H HO: OH OH
) [
N
i
OH HO DH OH
(P

So, total 12 atoms are sp? hybridised (4 C atoms, 4 N atoms and 4 O atoms)

€O, HCl G \ i
OH N
26. 4 O Anhyd AICLy/CuCl O/ Ti00C -H0

(Gatterman Koch reaction)

CoCl CHO COOMe CHO
DIBAL-H p
O/ Pd—BaSO4 O/ Q/ Toluene, — 78°C H,0 5 O/

(Rosenmund reaction)

27. (5) General molecular formula for ketones is C H, O
CH, O=1000r 12n+2n+16=100,n=6

nIn

Possible isomeric ketones with 6 carbon atoms are

ﬁ ? CH, (|3‘
CH,CH,CH,CH,—C—CH, CH,CH,CH,—C—CH,CH, CH,CH CH—C—CHJ

(1 (IT) (111)
Cl) CH; O (|?H .0
|
CHJ—(]ZH—CH‘.!—C—'C‘H3 CH,—CH—C—CH,CH, CH~C = CH,
CH, CH;,
(v ) (V)
Note that onlylsomer (IIT) has a chiral carbon so on reduction with NaBH, it will give diastereomeric alcohols, while all other

five isomers will give racemic mixture.
For example :

i i
CH; ~CH, £ CH -~ CHYC 0= CH; — 204, CH;—CH;-CH;—CHa—(I: ~CH,
(I

+ racemic mixture) H

Due to presence of one chiral carbon, the alcohol can be on both optically active forms and the compound will be racemic

mixfure,
CH; O
CH; —CHy~ CH - CHj, CH, OH CH; H
am i [ Ny o, a, (': - (]? L CH;+CH; ~CH, = (': ,C—CH,
e g T o
CH; -CH, - CH -C-CH; (2R, 3R) (25.3R)
S—isomer

A pair of diastereomers from R-isomer of ketone
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H OH }[1 1|{
+CH;~CH, - (|? = .(|?-c33 +CH; —CH, — ¢|: - .C-CH
CH; H CH; OH
(2R, 35) (25,35)

A pair of diastereomers from S-isomer of ketone
Note : All stereoisomers are reacted separately.
28. (1)

@]
1.0, NaOH(aq)
C@ zjzn. HEO (b
0
(Y)

H

heat
— L < 1)
(=) 1O 0

The number of intra molecular aldol condensation products
(o, B —unsaturated carbonyl compound formed from Y is 1.

29. CH3—C=CH—C|‘—CH3
| |
Q 0

30. C,H,CH(OCOCH,), benzylidene acetate;

CH,
@/ + CrO; + (CH,C0),0 —>
CH,(OCOCH,), 34
@/ : H*/H,0
@/CHO
31. sodium potassium tartarate.

32. (i) Freeradical substitution (ii) Thermite process
(#if) Nucleophilic addition (iv) Cyanamide process;
(v) Nucleophilic subsitution (vi) Bayer’s process
(vii) Homologous pair
(viii) Electrophilic substitution (ix) Ostwald’s process
(x) Homolytic addition.

33. False. Grignard reagents react with ketones to form ter-
alcohols; hence here, ter-butanol will be formed.

34. True : Aldehydes (from primary alchols) may further be
oxidised easily to acids as compared to ketones (from
secondary alcohols).

35. False : Benzaldehyde has no o-hydrogen atom, hence, it
does not undergo aldol condensation but undergoes
Cannizzaro reaction.

36. (ac.d)

COOE (i) Lindlar’s catalyst 3
CN H, .

(a)

0
{ﬁ\/:i\coom
— CH=NH
N d
H,C
OH

H,C
OH
H,0" — COOH
—_—
= CHO
HO Q
OH
(c) (P) NaBH, N S COOQEt
0?‘_0 = CN
H,C
OH

2 S
0, = CH=NH

H.C
OH _
H,0" = COQH Linder’s catalyst
2 o e
HO = CHO

(i) Lindlar's catalyst, Hy,
(i) NaBH,,
(iii) SnCly /HCI, (iv) H3O+

(d) Similarly, (P) — (Q)

Hydrolysis of — CN gives — COOH and thus option (b) is
not correct.
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37. (a,b,d) :
O-OH /\ﬁ—CHE(Ph—CHZ)Z Cda/T\Ph
CH3 —CH-CH3 CH3 —C“CHg OH o 0
0 H,07 Il (i) PhMgBr
—13 > +CH, - C - CH, (ii) H,0
Iso-propyl (Cumene Phenol ®) Ph
benzen hydroperoxide) i'; eq. Cl,
(Cumene) 5 b, Ph
ﬁ' asymmetric/ OH
| b
CHCl3+(CH; ~C00), Ca«—=%2 oy, — ¢ —ccy L
5 (R)
R) (S) Q)
PhMgBr
Ph-CH, -C-H——="5Ph-CH, -CH-Ph
ﬂ HO_  Cal; 2 H H,0 2
(a)CH; — C —CH, +CH013% GG OH
(P) (R) CH, lCroj,dii,H;;SO4
(b) CHCl;+0,—*5 €OCl, Ph-CH, - C~Ph
Phosgene gas ”
0]
(0] (0] l HCN
L ag.NaOH S OH
() CH3-C-CCl—4===5CH; - C-0~ +CHCl, é
o Ph~CH=C—Phe2% ph_CH,-C-Ph
I
(d) (CH;-C00),Ca—2CH; - C~CH; {E?OH CN
38. (c,d) No asymmetric carbon
i) Ph2 h
CH; - CH, - CH - CH, - CN—O)PiMgBr | o
3 = | & (ii)H;0 /\(\g 39, (a,¢)
CH,
J(i) PhMgBr 0]
(i) H,0 O 0 0
Ph v Zn/Hg
W @ AlCI, HCl
P
Asymmetric  OH 8 ®) OH
carbon
(P)
ﬂ ﬁ SOCl, Alcl,
nhy.AICI,
+CH; -C-Cl——=2=% ;PR -C-CH
@ e it Q  oq ®
(i) PhAMgBr
Jv(ii') H,0
Zn/Hg
OH HCI EDO
Ph—Jl:—CH3 SENG
Ph
Q

No asymmetric carbon
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40. (b,d)

m o,
Friedel crafi
(P) reaction
Zn/Hg/HCIl

Hzpo-t
0 Cychsatmn g
0=
.tRn
u. CH,MgBr
: @‘
L

I" HYH.O
(a) C ; ] (i) 05, CH,Cl,
Hs (i) Zn, H,0 E

C'Jernmason reduction

H150,
5 H:_D}
1. (a,b)

4

6] 6}
CH3‘©—C\ +H-C-H
@cHo  H

{+ve Cannizaro reaction, no halof‘orm reaction)

O
00, 0Bl Ck\ i
{u)?n,H o] 2+H C-H

(s. C4H,0)
(+ve haloform reaction,
not Cannizzaro reaction)

OA 7

</ CH,
(b) A 0, CH,C1,
Zn, HEO
0O 0]
Y I
CHs & & CH,-C-H
® \
H
CH,

¢ |

(@) (+ve Cannizaro reaction,
not haloform reaction)

g
_ C— CH,
@_ C/‘{(‘ 0,, CH,Cl,
NG Zn, H,0
CHz
® dd
7
C 0
N I
CH; + CH,- C- CH,

(5
(+ve haloform reaction,
not Cannizzaro reaction)

2. b0 T
(i) 0, CHCl,/NaOH
= = —————h
(i) H,0
P
H OH
CHO
+
0
(Major) CHO
R (Minor)
OH O - CH,Ph
CHO stk CHO
m
s

Q is steam volatile, but not R,
Qand R show positive test with 1% aqueous FeCl, solution
but not §.
O, R, S give yellow precipitate with 2, 4- -dinitrophenyl
hydrazine,

43. (ab,c) Aldehydes and a-Hydroxyketones show
positive Tollen's test.

4. (a)

¥ OH %’Q
H KOH, H,0 :
2 e
CKTLCHB
10
—CL

(Minor) (Major)
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45. (c) Reactionl: Only option (c¢) matches with the result.
Reaction II :
0 :OH
\?’ = b
—
HO S CH HC ‘\%Hz
Br —{ng(— Br

(j) 0 N
I I II

NG /ng _— £ —

P T
HaC g S e | HC” “cHpBr -H H3C/ ™ CH,-Br
H H Here. one mole of acetone reacts with one mole of Br,.
i 1_ &2 This matches with the compound given in P.
(0] 0]
(ll Br (lg Br CHCI
2 £ 46. d) S
R \C< s OH+HC™ ¢—H e
H
(more stable anion due to ~Br group) H CHCJ, CH,
(Q) (Minor) \»Iajm) ]
CHCl; + OH ——:CClL, +H,0+CI”
f’QBrr J’_ E? OH (@]
i i S g
ety o g .
H3(4 (lj@ +OH —_Hz—0—> Hsc C] Br CH, CH,4
Br Br
(even more stable anion due to two ~Br groups) go_ (O
0 _ ccl,
OH:’N” Br W o CC]E__> H e
C / Br - Br
e
H 3C f)(_: —Br g
Nps CH, CH,
CH
o o Ch
Il (I%
HCZ SOH+ CBr3—> H, e \0 + CHBr,
lN:f'
(mﬂjﬂr} (89
O -—
03 0
H,C ONa
The reaction starts with one mole each of Br, and acetone.
In this reaction mechanism, we can see that consumption :CCl, H,C ccl, CHCL
of bromine is more than that of acetone. CH, L 2 {mmmj @

Thus, acetone will be left after completion of reaction.
The reaction will not stop after forming P or @, but continue
till the product / is obtained.
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47. (b,c)
LOH  HO\
O G:BN \9
| i AT
+NH,
pgc/ \CH }{C/ \CH }gc/ \CH3
(same compound optically inactive)
(methyl-methyl ketoxime)
OH Q) OH
7
) QN/ N
(ljl + NH,OH—> g * ”
N / \
mﬁz\gm Hﬁ/ CH, HC H,
{syn-ethyl methyl (anti-ethyl methyl
ketoxime) ketoxime)

geometrical isomers

Isopropylbenzene
{cumene), (P)

0-0-H 5
0 H,0' @ i T

Cumene Phenol Acetone (Q)
hydroperoxide

49. (a,b,d) Carbonyl compounds havinga—H ora-D
undergo aldol condensation.

() CH;CHO (®) CH;3CH,CHO
a
©) @—CHO @ CD;CHO
{ct—D present)
(Mo a— H)

50. (b) Three Clofchloral makes its carbonyl carbon highly

clectron deficient, hence H,0, a nucleophile easily adds

on it forming chloral hydrate, CCl,CH(OH),, which is quite
stable due to intramolecular H-bonding between two —

OH groups.
Cl\i EI{ II{
Cl<—Cc<C=0 i CLE-C=0
7% |
cl OH,

51. (b.d)

(a) HCHO —22, CH;OH+ HCOO~
{No new C — C bond is formed)

{b‘ C(.H(.*CH::C]-——-A]&—)C{JHS ’-CH3
{(New C — C bond is formed)

Na/H,

——= 3CH,

(No new C — C bond is formed )

OH OH
o HO
% CHCl, Na

{(New C = C bond is formed)
52. (a,b) Aldehydes and ketones containing a-hydrogen
atom undergo aldol condensation.
53. (b.d) Keto-enol tautomerism is shown in compounds
having a-hydrogen on the C adjacent to the CO group.
54. (a, ¢) Aldehydes having at least one a-hydrogen atom
undergo aldol condensation.

© JC=0—

HO

[+
CH; CH, CHO

propionaldehyde benzaldehyde

(a) (no a- hydrogen atom)
(b)
T
o
CH;CH — CHO CH3—(E—CHO
gl
CH, CH,
2-methylpropionaldehyde 2. 2-dimethylpropionaldehyde
(c) (no a-hydrogen atom)
(d)
55. d) P—>3,0—-4R—>58—>2
(1) Ph-C-CH,—Z2H8'HO! ,py_ CH, - CH,
Acetophenone
0]
|
CH, =¢l CHO
(1) KMnO,,
2 KOHFQ Hde BaSO,
{ ) J (i) S{JCIA, Rosenmond
I'eaCUOTI
Toluene Toluene (S)
CHO
3) CII; —Cl CrO«Clq
Anh.y AlCI, ACOAL A
Etard reaction

(P)
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(P)
@) __NaNO, /HCI | __CwHCl | CoHy30,
2?3— 278K Gattermann OH
reaction
)\/COOH + Hooc/\(\
ii) H,O5
(ii) H,0; OH
Q) (R)
) _Znia __COHCl | gives +ve iodoform gives —ve iodoform
AICI
Gattermann PCC PCC
Koach reaction l l
56. (A)-rs:(B)-p,q; (O)-p,q,r; (D)-p,s @

B e
(A) H,N-NH;CI
(p) does not have carbon thus, will not respond to (p).
(r) because of presence of CI® ion, it will give white
precipitate of AgCl with AgNO,.
(s) because of -NH, group it will react with aldehydes
to form hydrazone derivative.

NH.I

COOH

(p) because of presence of C — N bond, it will form
prussian blue colour with FeSO,.

(@) presence of ~OH group will give positive FeCl, test.
(r) Ttwill give yellow precipitate of Ag.

(s) because of absence of -NH, group, it will not give
hydrazone derivative.

[<2] =]
P[O—@ NH,CI

In the similar way, it will respond to p, g and r.

& 6
D) OZN—QNH—NHSBr

(p) gives positive test with (p)
(r) gives yellow precipitate of AgBr
(s) ithasaderivative of NH, — NH,, thus it will react with
aldehyde to form hydrazone derivative.
57. @)

OH

‘b/“’ Decolorization of Br,/H,0
N W
i 2/0 H,_

OH CH,

0}
A )
(S) (M

I I

+ve iodoform +ve iodoform

Sum of number of O-atoms in Sand T=1+1=2
58. (102018)

OH

COOH
+ HOOC

Q) OH
(PHBV)

(R)
{
(CQHMOd)n
Mol. Wt. of polymer =[(104 x 500)+ (118 x 500)]
— (18 % 499) (no. of water molecules released)

=(52000+ 59000) — 8982
=102018¢
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For 59-60. (Passage-I)

Pd-BaSO, ((5 (i) BH,
ok 2
2 (i) H,0,, NaOH, H,0
(CyHe) (X)

(CgH,0)

59. (c) 60. (d)
For 61-63. (Passage-II)
Let us summarize the given facts of the problem.
P Q ag.K,CO;5 > R HCN 55 H™ /H,0
(2aldehydes) HEat
H,C OH

H,

Structures of P, O, R and S can be established on going
backward from the known final product.

H/H,0
H PRSI b : £
3 o o )

O OH OH
_Unstable

H3C H3 H

HCN
OH OH
R) (8)

Aldol |ag. K,CO,

+H—</{8

(M

In the crossed aldol condensation product (R) from
aldehydes (P) and (Q), dehydration will not occur readily
because of formation of non-conjugated system.

H,C

HyC

OH
CH, {i) £t MgBr, H,0 CH, (i) H', Heat
CH,CH,
(&'9)

61. () 62. (a) 63. (d) 4
For 64-66 (Passage-11I)
UCHO | NaBH FEN / \OH
Hex-3-ynal lPBrj
= ra r
LMg/Bther  —\ __ /—\
2.€0, =/ ooy —R5%%,
3.H;0" @
s Ty = i >
— Pd/BaSO
Cocl (quinglinei
(Rosenmund reduction)
e CH
(cis) (major)
64. (d 65 (a) 66. (c)

For 67-69. (Passage-1V)
Before answering these question let us complete the sequence
of reactions given in data.

Q

H, Ph
The given compound (M) i.e.
Ph H

is the only product formed by the action of KOH on compound K.

The compound K is Ph—-C =0
|
CH,4
0
I
- KOH T S iy
ZPh"CI:—O th (|:—CI‘I C-Ph
CHy CH;

Compound K (i.e. Ph—? =0) is one of the products of
CH;

ozonolysis of compound /. Therefore the compound 7 may be
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‘/\C =C-Ph Ozonolysis >CO+ Ph—-C=0 70.
|
CH3 CH,
(1) (/) (K)
>c=0-—5% ,p;_cH, —0H

Benzylalcohol

(/)
Thus J seems to be C,H,CHO and hence I is

PhCH =C-Ph
|
CH,
I

Now we will try to answer the questions.
67. (b) As can be seen from above reaction sequence

68.

69.

compound (I) is Ph—CH =$ﬂPh and it is formed by

CH;
catalytic dehydration (acid catalysed) ofa tertiary alcohol
(compound H). Therefore, compound H is

OH
Ph-CH, - C ~Ph

CH,

PH

Ph—CH, ~C —Ph%—)Ph~CH= C-Ph
CH,4 ¥ CH;
(H) (£)
0
|l

/C\

(H) can be formed by the action of Ph CH, with

PhCH,MgBr as follows

0
|

/C\ + PhCH,MgBr —— /CI S

CH, Ph™ CH,

OMgBr

Ph
OH
i Br
YOOV, Ph-CH,CPh+Mg{
| OH
CH,

(H)
Therefore, the correct answer is option (b)
(a) As canbe seen form the above sequence of reactions

P oy
the structure of compound (/) is >=<
H Ph

Therefore, the correct answer is option (a),

(d Ascan be seen from the above sequence of reactions

the structures of compounds ./, K and L respectively are
Ph — CHO,Ph—C=0and PhCOO K*

|
J (L)
) i,

(K)
Thus, the correct answer is option (d),

71.

T2

(@) Ozonide can be reduced by (C H,),S to give carbonyl

compounds and dimethyl sulphoxide.
/0\
R,C ~ CR, _ =
] I +(CH,),S=—> 2R,C=0+(CH,),S=0

0—0

CH;
H,C=0 + 0= C-CH=0+0=CH,

-~

CH;
H,C= C -CH =CH,
Monomer
Thus, the possible polymer should be

CH
CH; .

nCH,=C—-CH=CH, —> { H2-C=CH ‘CHzJ,,
Structure of all ¢is configuration of the polymer.
CH, /CHZ

C=C
H3C/ gy

All cis form

(1) Formation of HCOONa and a primary alcohol due to
Cannizzaro reaction of Fand Gindicate that either For G
should be HCHO. Thus, the alkene A should have CH, =
grouping. The remaining 5 C’s of 4 should have grouping
=HOC.H,.

(i) Formation of only E by the ozonolysis of D indicates
that D (isomer of A, C.H,,) should have following structure

CH, CH,

| 0 |
CH;— C=C-CH; — 2CH,C=0
| (E) negative test
CH3 with Fehling solution, but
()

responds to iodoform reaction
Fehling's test is given by aldehydes and not ketones.
(i) - Since A isisomer of D, former should have following structure.
@
H3C=CH—C],‘—CH3
CH,
(4) (Cg Hy, alkene)
CH,

n

CH, CH,

2° Carbocation 37 Carbocation
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¢l cH, CH, CH,
—L5 CH,CH ~ ~CH, + CHCH-C -CH,
, CH, Cl 1
Band C

CH,4
H,C=CH-C —CH; —23— CH,0+0HC - C —CH;
(|3H3 (]3H3
) F and G

(Both give Fehling test,
but not iodoform test)

CH;4

CH;
| -
CH,0+OHC - C —CH; sonc Nab®

| (Cannizzaro reaction ) #

CH,

F and G

HCOONa + HOH,C - C(CH3);
17 Alcohol
CH,
|
CH CH3 CH3 0HC—(|3—CH_1, + CH,=0

CH;C = CCH; CH;C=0 CH
@) (E)

B GHOC-2TN @

Hence, compound should have following part structure

oRfoRo!

C,H,0, CO.C,H;0 COCH,CHO

keto form (A) enolic form (B)

3
(F) & (G)

The enolic form of the compound is more stable than the
keto form due to hydrogen bonding.

Cl

//CH

o—0
v
o

Br

. |
74, <:>—CH = CH, ﬂEL—’uO— CH — CH,Br

(A)
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NaNH, i
(-2HBr) C=CH
(B)
HgSO, NaOD/D,0
H,SO, Q COCH, ( Aldol condensation) ~
(C)
OD 0
| [
&l o
H;
(E)
i\IE.NHCONHD_
NH,NHCONH,
[Cl————=% <:>— C.CH,

(D)

75. The given reaction can be summarised as below :

i - COCH,
(i) CHyMgBr 0. OH 3
A —— [B] — [C >
CEH 110 (i) H- e e g '

HBr [D]
(E]

Conclusions from the set of reactions

(i) Carbon-hydrogen ratio in A indicates that it is a cyclic
compound.

(if) Reaction of 4 with CH,MgBr indicates that it should
have a ketonic group.

(iii) As B undergoes ozonolysis to form C, It must have a
double bond, and C must have two carbonyl groups.

(iv) Reaction of C (a dicarbonyl compound) with a base
gives a cyclic compound, it indicates that
intramolecular condensation have occurred during
this conversion. Thus, 4 is cyclohexanone which
explains all the given reactions.

CH,
(i) CH3MgBr 95 CHO OH
(u)H
COCH i P
e
OH
(E)
0]
CH

3 Br,, NaOH
—————

76. (i) CH, (Haloform reaction)
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I (ii) H,SO CHLCH, OH
CH s N
e ik
COONa B i
(A) (B)
& CHCH:, o
LiAlH, b
0 C\
(i))H (hydrolysis) CH, H/ CHENH2
(i)A (-COy) (i}
(C) C,H,,0
Ph Ph
(i) base o (viii) +HCHO <98, +HCOOK
(i) enolisation (9]
(i) eyclization
- CH,OH

| ; / +
(i) H,C— C— C— CH, —NeOH/B50* |

CH,
CH— C—COOH

OH

The reaction is an example of benzil-benzilic acid type
rearrangement.

(iv) CICH,CH,CH,COPh —¥0_,

CICH,CH,CH,COPh

I
‘TH{T"CHz—-CH—C‘@
N

CH,

(" R-C=C-R+HCIO,—> R-C=C-R

/

C C  Clo;
I o 00,
0

OH
P Wil‘tig
(E)

(Vi) KCN+H,804 —> KHSO, + HCN

CH,CH,
CH_zCHz\ (i) HON 3 H\ /OH
C=0 —>
H/ / \CN
e

(1 8
() CH;-CH,-C=0 + HCH-CHO
|

H CH;
B
OH
— SOl CH4CH, - <|:— CH-CHO
|
H CH;
(x) '[\
/ CH,
H,C | CH,
N
CH, CH,
N N
\C /
H;
Hexamethylenetetramine (Urotropine)
0
CHC,H,
(C) C,,HSCHO (i) LiAIH,
—
Base

CHC,H, CHC,H,
G)H A U

(D)

LiAlH, reduces only ketonic group to 2° alcoholic group
w1thout affecting double bond. This dehydration occurs
in acidic conditions.
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78. 81.
i LAlC
?H . L‘|)H (|)H C.H, chl_l 1-13,(5)04 2 <anhydmus AlCl, RCOCI+ C,H,
CyHy=t=C ~i= CuCH—08 50 H. = C~C=CH (A) i
| | ’ 1,, ag. KOH
H
g C + Yellow compound (D)
OH I—|I (0] (i) Formation of (B) from benzene and acid chloride in
tautomerises presence of anhydrous AICI, (Friedel-Craft reaction)
Cels - CHELASCH™ o indicates that it is a ketone, C,H,COR.
(ii) Further the ketone (B) reacts with alkaline iodine
CgHs —CH =CH-CHO forming yellow compound (D) (haloform reaction).

79. Following informations are provided by the problem.

(i) Since aldehyde 4 (C,,H,O) gives C;H.CHO on
ozonolysis, it must have a benzene nucleus and a
side chain. The side chain should have five carbon
(C,;~C¢=C,), three hydrogen (H,-H=H,) and one
oxygen atom i.e., it should be C sHy O Further the
compound 4 has an aldehydic gToup so the side
chain can be written as C,H,CHO.

(i) Formation of two moles of B from one mole of A by
ozonolysis indicates that the side chain must possess
two unsaturated linkages, one of which must be
alkyne type, suggested by very low number of
hydrogen atoms.

(i) Further, since the aldehyde 4 does not undergo aldol
condensation, ¢ -hydrogen is absent and hence
triple bond should be present between C, and C,.

(iv) Thus the side chain C,H,CHO of 4 can be written as
—CH=CH-C =C-CHO.

(v) Thus compound 4 should possess following
structure which explains all the given reactions.

CH=CH-C=C-CHO CHO
i CHO
(i) Oy ; 3
(1) H20 COOH
[A] [B]
5 (|3H0 gl 3 COOH
COOH {oxidation ) (.LOOH
Glyoxalic acid Oxalic acid
CH
CH,4 éo Hj
dil KMnO HIO

80. ¢ ] s il > 4y
3
“CH, SoH

)
CH CH
e
=0 jon :c.OH
< —_ ~CH
C;8H3 Cxp
(B) (€)

The last step 1s intramolecular aldol condensation.

This indicates that one of the alkyl groups in ketone

(B)is —CH,. Hence, (B) should be C ;H,.CO.CH,.
(i) Since ketone (B) is also formed from the hydrocarbon

CgHg (A) by reaction with dil. H,SO, and HgSO,, the

hydrocabon (A) must have an acetylenic hydrogen

atom, i.e. =C—H grouping. Hence, (A) mustbe C;H.C

=CH

Thus, compounds (A) to (D) are

CH;C=CH CH,.CO.CH, CH,COOH CHI,

(A) (B) (C) (D)
Formation of (B) from (A)

OH
dil.H,S04 '
C¢H;C=CH ——2—45[C¢Hs - C =CH,]

Phenylacetylene (A) ~ HgS0y4
ITeRMESS ey GOICH,
Acetophenone (B)
i I
6 — G
82. CH CH, o - il 7
(keto) (enol)
K g 5x lO

The methyl group stabilizes the C = C in the enol form due
to hyperconjugation.

However, the methyl group also stabilizes the carbonyl
double bond in the keto form.

In fact, in simple carbonyl compounds, the methyl group
stabilizes the carbonyl double bond much more than it
stabilizes the enolic C = C bond.

Thus, a carbonyl in a ketone is slightly stronger than that

in an aldehyde.
ﬁ r
= Z~
H,C H H,C H
K,=6x10"

As aresult, simple aldehydes generally have a higher enol
content than simple ketones.




8220
o o o o 85. Letus summarise the given facts.
“ " | " White ppt. AgNO, (A) hot ale.
PO Ceipcl  KOH
or (Isomeric alkenes, CgHyz)
/H CH;CHO +C,HsCHO+CH;3COCH; +(CH;),CHCHO
0] O fi) (ii) (iii) fiv)
(|: g With the help of structures of the four carbonyl
H-C/ ‘\\CH/ \"CH compounds, (i) to (iv), we may write the structures of the
2 3 two isomeric olefins (B) and (C). The two carbonyl
The two B-di carbonyl compounds have a much higher compounds should be joined in such a way that the parent
enol content than the two monocarbonyl compounds olefin has 6 carbon atoms. Two such possibilities are the
because of hydrogen bonding, conjugation and combination of carbonyl compounds having (2+4) carbon
6 membered cyclic form. atoms [.e. (i) + (iv)] and (3+3) carbon atom [i.e. (if) + (iii)].
In fact, for 'tl‘les_e compounds, the enol form will be major CH,CHO + OHC.CH(CH,), PR
fm‘m at equilibrium. Hence, the correct order of enol content CH,CH=CH.CH(CH,),
8- (i) (iv) Olefin B (CH,,)
CH,COCH, < CH,CHO << CH,COCH,COCH, o
<CH,COCH,CHO C,H,CHO+ OC(CPfj)z —t C,H,CH=C(CH,),
(ii) (iii) Olefin (C;H,)
?MEBI' Thus, the compound (A) should be a chloride that can
83. () CH;-C-CH;,H,0 eliminate a molecule of HCI to give B as well as C.
1|{ Cl CHy (|3H3
CH;CH,CH.CH.CH; —— CH;CH =CH.CH.CH;
CI)H 2-Methyl-3-chloropentane 4-Me¢hyl%entene -2
(i) CHy-C~CH;COCH; ; CHy-C=CH-COCH,8 ¥ i
| +
CH3 CH 3 CH 3
I
ol CH;.CH,.CH = C.CH;
2—-Methylpentene-2
: CHO ?’C]‘_;Bﬂ ne:
(#ii) (a) fuse withNaOH (b)H ; 86. Acetaldehyde can be distinguished from acetone by using
Tollen’s reagent or Fehling solution or Schiff’s reagent.
84. (i) Empiricalformula can be calculated as Only acetaldehyde responds to all these tests.
Element Percentage  Relative  Simplest CH,CHO + [Ag(NH,),]” OH" — CH,COOH "‘S fxg b
. of at ti ) Tollen’s reagent ) ilver mirror
C 69.77 o 5 snloms raS N 87. It is a case of nucleophilic addition reaction. More the
H 1 '63 | l 63 10 electron deficiency of the carbonyl carbon, greater will be
o 1860 1.-16 | its reactivity towards nucleophilic addition.
: 88. (i) o-Hydroxybenzaldehyde has intramolecular H-bonding

~. Empirical formula of compound is C;H, O and
empirical formula wt. = 86,
Also molecular wt. = 86.
. Molecular formula of compound is C.H, 0.

(1) Compound forms bisulphite addition compound and
thus has carbonyl gp, i.e. aldehyde or ketone.

(iif) It does not reduce Fehling solution and thus it is not
an aldehyde but a ketone.

(iv) It gives positive iodoform test and thus it has

CH;—C—unit
0

(v) Above facts reveal that the compound is
CH,CH,CH,COCH,; or (CH,),CHCOCH,

Pentan-2-one 3-Methylbutan-2-one

while the p-isomer has intermolecular H-bonding.

H.,
" o
I
C

Intramelecular H-bonding in o-isomer, low b.p.

!

H

Intermolecular H-bonding in the p-isomer (association), high b.p.
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89.

(if) Intheacyliumion (R—C=0"), each and everyelement
has a complete octet, while in carbonium ion
(R — C* = 0), carbon bearing positive charge has
incomplete octet which makes it more reactive than
the acylium ion,

R:C; ;'O':

Acylium ion

R:C"=0:
Carbonium ion

(Carbon has only six electrons)

(7if) Hypoiodite ("OI) is a strong base than iodide ion
(I"). (O is more electronegative thus easily
accommodates negative charge than I in I7).
Haloform reaction is base-promoted reaction (the first
step involves removal of acidic hydrogen atom of
acetone by base). Hypoiodite ion being strong base
than iodide ion, can easily remove acidic hydrogen
atom. =
CH,.CO.CH, + Ol — CH,.CO. CH, +HOI

(7v) In weakly acidic medium, carbonyl group is
protonated to form conjugate acid.

e

Pl bigs ot o

o /C—OH

Carbon becomes
more electron deficient

In strongly acidic medium (pH < 3.5), the unshared
pair of electrons of N of the reagent is protonated,
with the result nucleophile (NH,NH,) is converted to
an electrophile (NH,NH3) which cannot react.

. ut +
HzN = NHZ _>H2N + NH3
Hence, in highly acidic medium, there is no
protonation of the carbonyl group.
(v) Alcohols show hydrogen bonding.
The boiling points of carbonyl compounds are lower
than the corresponding alcohols since former do not

show intermolecular H-bonding like alcohols.
CHy,—O—H

H—0—C,H,
(H-bonding between two butanol molecules)
Solubility of butanal in water is due to hydrogen
bonding between butanal and water molecules
(similarity to butanol).

() CH;CH,-C=CH+Na* NH;

——CH;3;CH,-C=C":Na"

S SCHCH, - C=C=Clk
I
et O O (- O CH
HAS0,
(i) CH=CH-F204 ,CH,CHO— 5204 CH,CO00H
Acetylene  Hg™ \ - -

(CH,C00),Ca —2%_, (CH;),CO

Acetone

Ca(OH),
_._—_’

E-J

B221
(iif) HCHO —[{L} HCOOH Ca (OH]z
Methanal
(HCOO),Ca —TCNL G , 5 oy cho
Ethanal

Topic-2: Preparation and Properties
of Carboxylic Acids and its Derivtives

(@) Acidic strength depends upon the stability of anion

formed higher the stability of the anion, higher will be

acidic strength of the parent acid. Thus anion :

HC® CCOO™>H,C=CHCOO >p-CH, (OMe) COO >
Sp sp* H,CCH,COO~

sp?

0 O
Therefore, CH EC’J\OH >CH,= CH/M\
(pKa=1.89)

O
> OMe @JJ\ > WOH
OH
O

(4.5)

OH
(4.3)

(4.87)

_,,‘o;\C A

@)

OOH
HO OH
==
(n

COOH

S

(1) (stabilizes by H-bonding)

COOH coO
a,— O
OH OH

(stabilizes by more H-bonding)

%

(1 (stabilizes by -1 effect)
COOH COO

OH OH

{1V (destabilizes by +M effect!

o Acidity orderis [> T=>TM1 =1V

(d) Carbolic acid (Phenol) is weaker acid than carbonic
acid and hence does not liberate CO. on treatment with
aq. NaHCO, solution. -
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4. () P-Ketoacids undergo decarboxylation easily.
It is due to the stability of transition state formed after
decarboxylation of B-keto acids. This is not possible in
case of other acids.

&r -

—t)
Cyclic 6-membered T.S.
H
S (S i
(keto) (enol)
O

5. @ oN JLNH
0 9,

{Plcric acld) (Barbituric acid)

HO
0 ) COOH
HO
HO OH

(Ascorbic acid)

0—C—CH,

(Aspirin)

6. ) —— ]J— O 1.
0 s
+
RCH,OH Q —=HU
0~ SO'CH,R OCH,R
H An acetal

7. (©)

DL

(1) NaOH/Br, _(DNaOH/Bry

Hoﬂinann
bromamide
reaction

O,H CO,H
8 (© _HNOJH,80, ©\
H

P

O

13.

0 10.
l

(OH group is strong activating and COOH group is weak deactivating
group.)

CH, CH,
NO
HNOyH,S0,
s
CH, CH,
@

(OCH, gmup is more activating)

(Benzene ring having —O- is activated, benzene ring having —CO
is deactivated)

(@) Carboxylic acid is stronger acid than phenol. The
presence of electron withdrawing group (e.g. Cl) increases
acidic strength, while presence of electron donatin g group
(e.g. CH,) decreases acidic strength.

HNO,/H ‘SO

L

0)
H I
(c) M Heat *
i TR0 H3
(B-Keto acid) (E)
L
1>/ NaOH
(). ()
N e CHI.
() (G)
(@ Thisis simply a displacement reaction.
SOH
+ CH,COO Na' ==
CH,
Acid Salt
SO, Na™
+ CH,;COOH
CH,
Salt Acid

(@) The optically active acid will react with d and / forms
ofalcohol present in the racemic mixture at different rates
to form two diastereomers in unequal amounts leading to
optical activity of the product.

(@) Recall that, esters react with excess of Grignard
reagents to form 3° alcohols having at least two identical
alkyl groups corresponding to Grignard reagent.
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? ?H (l:H2 - OH
R-C-0C;Hs+R"MgX——R-C -R"
s 0 (|3H - OH
: , ‘ " CH,- OH
Since, here Grignard reagent is CH;MgBr, the 3° alcohol CH; - (CH, );s— COOH
should have at least two methyl groups. (excess) H

Hence, (a) is the correct choice.
14. (c) C/H,COOH +SOCl, — CH.COCl+S0, +HCl
14 0
15. (d C,HsCOOH +NaHCO; —» Il
CH; — O - C~(CH, )6~ CH3

14
C2H5C00Na+H20+C02 0
16. (a) LiAlH, isareducingagent, itreduces -COOH group | NaOH
to—CH,OH group. CH, - 0 - C-(CH;,)4- CH; m%gs_sr’
CH,cooH — 148, c H.CH,0H | ﬁJ
17. (909) Reactions involves are: CH, - O - C-(CH,),4- CH,4
0
I o Q
H-C=C-(CH,);s —CO—Et —‘1}5———»
3
CH,-OH
0 0 =
’ . CH-OH + e _COO™Na*
CHy — C - (CH, )y — C - OFt — ) ZaHgHCI i 3CH; —(CH3 )6~ COO Na
CH,- OH
O
H30"
CH; — (CH,) - (CH, );5 — C— OBt —22— Gl 3(CH, ~ (CH, )y~ CO0),Ca
2

CH; - (CH, ), - COOH (R)
®) 1 mole of Q will 1.5 mole of R.
So, mass of R produced=606 g x 1.5=909 g

18. (2)
0 0 O @] 0
& COOH S
1.H30 A ; 03/H203
=2007 HOOC
COOH
0 0 0 0 ® O
No. of -COOH
group is 2",
19. (4) All carboxylic acids and phenols are soluble in aqueous NaOH. Thus, four compounds are soluble in aqueous NaOH.
20. (18.00)
0
| o
C-OMe
Ph Ph h ' Ph
= ©
Ph Ph
®) ()
DBE=18

21. CO; HCOOH —2H:804 , 0o 4 H,0
heat
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22. False : H-Bonding in propionic acid is stronger (carboxylic 0O
acids can form dimers) than that in butanol. (|:| H,0"

10 O ~% Zavo,
R —C C — Ammonical
H-C

Nooae g%
False : Saponification is alkaline hydrolysis of esters. |
24. (,d) 0 o
(i) KMnO,. I
KOH.D C—-OH
CH, - CH: (HHO0 HO-C /©/
0 0 {U} ®) i _ﬁ (s)
I o

s () NaOH, H,0 | 5. O OH

ono” CH=CH, cnz

HO — (ljl g _OH (0 B;H,
(il) NaOH, H,0,, H,0'
€10, H,80,
(Q)

SI‘} rene (P)

CH, —CH, ~CI OC,Q CH - ¢~ OH

MeO - \©/
O
o ‘ I
-Me _Omo"
NaC.\'! Hv7 | Cly+
CN 5 reaction | Red P
B-Keto acid

@—CHE ~CH, —CN
@—CH—COOH
|

@
COOH H,0°) Al L
—CO
@‘CHz—CHz—C—OH @)
0 O |
| I (R) o)
C-OH e, Q/ L=t J'Conc. H,S0,
L S
£00H IS [:::I:;)>
(R)
s) ©

Br MgBr
O Mg 0] Note : Primary alcohol on oxidation with CrO, in
By prrze anhydrous medium give aldehyde. While with CrO,,
H,S0,, carboxylic acid is produced.

10 -l =)
-+
0 dil S0,
" 26. (a,d) /CI/:I (hydration)
HO'

C-OMgBr ——

o)
Q AgNO,
NH,OH
MeO HOO
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Zn-Hg/HCl ——S(j,(:—.jz—> Q
T e pyridine OH
MeO i

HOOC croyH,

oy O
(cycl:satlon) (Effervescence with NaHCO,)
cloc Me 30. (bd
iy (b, d) | _

(a) Both are soluble in NaOH. Hence, inseparable.
Zn-Hg (b) Onlybenzoic acid (C,H,COOH) is soluble in NaOH
act and NaHCO,, while benzyl alcohol (C;H,CH,OH) is not.

MeO s) Hence, separable.
(c) Although NaOH can enable separation between
27. (abd) benzyl alcohol (C,H,CH,0H) and phenol (C;H,OH) as
o only the latter is soluble in NaOH. However, in NaHCO,,
/Il\ Conc H,80, both are insoluble. Hence, inseparable.

@ 4 (d) a-Phenylacetic acid (C,H,CH,COOH) is soluble in
NaOH and NaHCO,, while benzyl alcohol (C;H,CH,OH)
is not. Hence, separable.

heated Fe tube

CHO . COO
OH 5
@: intramolecular @[
CHO Cannizzaro reaction CHZOH
(1) Bry NaOH @
0
(2) H;O I
(3) Soda lime/A 2 COOH + C~.
OOl
CHO CH,0OH CH,
_ ZoMgHCl | 32. (a,b, d) Ethyl chloride and acetyl chloride react with alc.
HC CHO [Ciemmensen KCN by nucleophilic substitution reaction while

reductin) benzaldehyde undergoes benzoin condensation :

oy CH,cl —XEN@e) |, o g eN+KCI

LiAlH,/(C,H,),0 : Reduces esters, carboxylic acids, il okds

epoxides and aldehydes and ketones. CH,COCI KCN (ale) | CH,COCN+KCI

BH; in T.H.F : Reduces -COOH and aldehydes to alcohols KCN (alc)

but does not reduce esters and epoxides. 2CH,CHO —Me CH,CHOHCOC H;

NaBH, in C,H,OH :Reduces only aldehydes and ketones ~ 33. (a,b) [odoform reaction is given by the compounds

to-alcohols. containing ~COCH,, -CH(OH)CH, group and also

Raney Ni in T.H.F. : Does not reduce—COOH, ~COOR and %fﬂ?ozo‘{ and CP:%ZCI-II-:(C)I._{OHCH}) s :

: it t hols. - Xypropane contains the grouping
" :pcix:lci)es but it can reduce aldehydes to alcohols CH,CHOH—and acelophenone ( CaHs Co CHS) s
52 the grouping CH,CO-.
/& LiAlH, ,C excess ,O?gggg;
(CH,CO},0
L) (W)

(no chiral centre) (CgH 504
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COOH
©/ + CHBr3

B226
3. (b 36. (a)
0
_)DIBALH_ <’3—C—-CH3 —%}e
u) dil HCI " (Haloform reaction)

NaBH, @ iii) conc. st04 @

|) 0,
tI}Zl’l H,0
(1)
iii) NaBH,, C{\/
COOH

1v) comne. H,80,
v ey

O
]
O

i) H,0', A

=0
~2~ ~cooch, COOCH,
|1|) LiAlH, @

iv) conc. H.S0, @
OH
i i) LIAIH, OH
COOMe
(Iv) (Q)

ii) conc. H,S0, = 0
5 O

(R)

COOH
COOH

3. (c) Perkm condensation of benzaldehyde with
(CH,C0),0/CH,COOK yields cis and trans form of
cinnamic acid.

(i) CH;C 00K

CH,CHO + (CH,C0),0 i H
Benzaldehyde  Acetic anhydride

C¢HsCH = CHCOOH
Cinnamic acid cis and trans

38. (d Alkylbenzenes when treated with Br, at high
temperature, in the presence of sunlight and absence of
halogen carrier undergo halogenation in the side chain
via free radical formation,

CH, CH,Br
Bry/heat Bry
Y e
light heat, light
Toluene Benzyl chloride

CHB, CBr,

3 = O

Benzyl chloride Benzo trichloride
Free radical mechanism (Substitution reaction)

39. (a)
(0]
T oA
CHLHAC—dD cn, _2 ,

CsHsCH, +CO, +CH; + O

CH
CeHCH J)"‘O \(|: CHy ot 2
CH, - CH,
CH,
- l .
CO, + CH,CH, + CH3—(CL‘T(}
CH,—C,H,
i
C 0 CH3
N {:/ N
CH, 00 ?—CHq R
CH,
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i i
& 0 £
i

iC-r,s;D—-q,r

AN
CH, 09
40. A-rs,t:B-p,s

CH
O

i e

B227

0 +CH,— 0 —>» 0,H;+0=C=0+CH;0

| C" /“\ 3
ag/NaOH Q/
(A)

=l O, CH,

{Nuclophilic addition)

Carbanlon

o |(dehydration)
‘/OH A (1)

8

C CH —CH — CH

®) CH,CH,CH,CI CH3MgI @/ 2 2 C 2
Nucleophilic )

addition (s) Cl

dl\@i CH,CH,OH H, _HS0, 5 g
dd
a l;t;on H/d\

intramolecular
proton exchangt

=0

CHCH,CHCCHy), CH,CH,CH,C(CH),
- 3oty
D) G/ (l)H (dehydration) ©/

(9}

(Nuc]eophmc
substitution)
(p)

CH CH, CH, OH n

delydration
- H,0

O/’D -H®

Electrophilic
substitution

(q)
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41. (A)-p,q,t;(B)-p,s, t;(C)-r,5;(D)-p For 43-44 (Passage-I)
(i) The oxidation product (a dibasic acid) of the compound P
+p2 reacts with ethylene glycol and gives polymer dacron (a
f very well known reaction) points out that the oxidation
product i.e. the dibasic acid is terephthalic acid.
Br
(A] B [—HBr)
e HOOC COOH +n HOCH,.CH,0OH —
PA-C/ A H, Dacron
e (i) Now since terephthalic acid is obtained by the oxidation
of a carboxylic acid P(C 11H;,0,), P must have following
partial structure (C, H,,0,-COOH- CH,=CH)
(CH,C0),0 0-€-CH,

CHO
+ (iii) The compound P undcrgoes reduction by means of H,/Pd
and also undergoes ozonolysis, it must have an
unsaturated linkage. Further ozonolysis of P to form an
Nu aliphatic ketone indicates = C( R,) type of linkage for which
e e COOH
NulH H
r)
i H P should have following final structure, which
CHO P
o
OH
CHO explains all the given reactions.

(CH;C0).0
(s) COOH COOH
O-C-CH

ICI) @ oxidation Ozonolysis
N
D) @:Br N2 @ Cipee COOH P
N NO

2 CHO

42. (A)-p,q,5;(B)-¢; (O)-q.1;5; (D) -q, /ﬁ]\ * Other oxidation products
(A) C,H,CHO forms ppt. of 2, 4 dibromophenylhydrazone Acetons G,} owl
(p). forms silver mirror with ammonical silver nitrate —
Tollen's reagent (q), forms cyanohydrin with CN- (s).
(B) CH,C=CH gives ppt. with AgNO, (q)
(©) . CN" reacts with AgNO, to form ppt. of AgCN (q), it is
anucleophile (r) and forms cyanohydrin (s)
(D) I" gives ppt. of Agl with AgNO, (q), and it is a
nucleophile (r)

The above structure of P also explains other given reactions.
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COOH coc1

l NH3/A
MeMgClCdCl,

il
C—Me

NH,
|
A ‘CHC'] KOH OH
: NH - CH,
W’/L/@/ i~
"HC:

(S)

COOH <__1-C0: MgCl A MgELO
2.H;0

(R)
43. (a) 4. (b)
For 45-46 (Passage-1I)

Br T
CHO CH=CH—COOH }E

éH—CH
€O £ HCI Ac,0 Bry/Na,CO5 | _ale KOH
AIC1,/CuCl AcONa COONa i -ir)'."'_ o
T}
Hy/Pd-C @/j

.

//
45. (¢) 46. (a)
For 47-48 (Passage-III)
—+
0 OMgBr
Il
(CH,),C C—OEt (CH,),C CHB—C—CH3
\©\/I CH,MgBr(excess)/(C,H,)0, \©\) H.0
> —
(P)
HO CH, CH, 0 CH,
(CHy),C T (CHy),C ca, || (CHy),C H,
T : >
(—H-0) (Friedel Craft acylation)
(O) (R)

COCH,
(5)
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47. (@) 48. (a)
For 49-50, (Passage-IV)

COOH
49, () HOOC~_ . _ _~COOH (ygax. H——+—— OH
H A TR H KMnOg
P! (cis) (syn addition) H———F—— OH
COOH

meso (8), optically inactive

P is in the cis-form, because it forms the cyclic anhvdride.

COOH COOH
H COOH ———— e L
o7 Coldalk, H OH OH H
HOOC / \ H KMnOy 3=
'Q' (trans) (Syn additiony) OH———1——H H———— 0OH
COOH COOH
T U

(Racemic Mixture), optically inactive

0
B Anhy. AICI
50. (a8 HOOC-CH=CH-COOH —“Za“—>l "0 +@ ety

0
Q %

Zn— Hg H3PD4
0]

For 51- 52 (Passage-V) _
Reactions of compound J indicates that it has C = C linkage and — COOH group. Thus, J can be written as C.H.CH= CH
COOH. Since, J is unsaturated carboxylic acid and it is formed by the reaction of compound 7 with (CH,C0O),0 and CH,COONa,
compound / should be an aldehyde (recall Perkin rcactiorl) Thus, the whole series of reactions can be written as below.

CH CH,
((CH3C0R0 | CH (D Hy-Pd | i
©/ CH3COONa ©/ oy @/ (lj 5, anh.AICh ©i>
® COOH cocl |

(K) 0

51 @ 52 (b) 54,

53. (d) p-Hydroxybenzoic acid has higher boiling point than
o-hydroxybenzoic acid due to intermolecular hydrogen
bonding. Thus, statement-1 is false. o-Hydroxybezoic acid

(¢) Haloform reaction is shown by ketones having
R —CO —CH, structure in which — CO - group is electron
deficient, while

shows intramolecular H-bonding thus, statement-2 is true. ¢|(|) z(H)
& L1 R-C-CH, CHa—C‘PQH
0= IE‘ Ketones having -COCH, gp. Acetic acid

The — CO —in CH,COOH is not electron deficient due to

supply of electrons by the —(JH part-Acetic has three o
H atoms.
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55. (d) Acetateion is reasonance stabilized while methoxide " *
58. BaCO;+H,S0,——CO, T

ion is not.
(6.9]
P .0
CH,— 0 H,0—C, ] CH, = CHBr—ME, CH, = cHMgBr——M”CO2 )
R o (iyH;0*
Mct_hoxide A.?etate . i
CH, =CHCOOH A ,cy, - CH.CH,0H
Hence, acetate ion is less basic than methoxide ion. ) = o
56. Higher the K value, more stronger is the acid. :
Correct order of acidic stren ath of the given acids is Formation of CH,0 from (2)
OCH, . —
CHz =CHE HzOH -
L @ w
COOH COOH COOH  COOH  COOH Br , BrCH,CH=CH, —% CH,=0
(a) (e) (d) : i -
Hence, the K values ofthe five acids will be in the order. : 0) 0
® © @ @ @ 6 -
s % o g S el
K,valie 30.6x10° 102x10° 64x10° 42x10 33%10 59. /0 ~tts CeHs
3
57. Thetwoenantiomers of 2-phenylpropanoicacid in the racemic C COOH
mixture react with (+) — alcohol to form two diastereomers. !:I) (B]
[A]
(i:OOH ?00 H pCl,
H—(IZ—Ph and Ph—(jﬁ'—}i C6H5
CH, CH,
Enantiomers
* *
(+) - CH;CH(OH)Et (+) - CH;CH(OH)Et
* Hy- Fd BaSO C.H
COOCH(CH,)Et COOCH(CH,)Et gt tls
| I X
H—C—%h Ph=C—H CH— 0
I I =
CH, CH,
(A) (B)
(A)and (B) are diasteromers. H,N.NH,
The bonds attached to the chiral carbon in both the CeHs
molecules are not broken during the esterification reaction. NN
(+) — Acid reacts with (+) —alcohol to give an (+)~(+)- > qu
ester, while (—) acid reacts with (+) alcohol to give (—)—(+)-
ester. These two esters are diastereoisomers. D]
(iv) Presence of electron withdrawing group increases
the acidic character of the -COOH due to—I effect, Further EI)
the -1 group (—Cl) from — COOH group, weakeristheacid, 60, (;) —— 0C2H SL
thus III is weaker than I while presence of electron- Ea
donating group (alkyl groups) decreases the acidic o

character due to +I effect. Thus,

Il 12
Wesll<V<I=<1 CH,—C—OH +C.H.OH

A B
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(Ester hydrolysis involves acvl-oxygen fission)

O“\“C——OH HOCH, O A
(I'f) ‘ + Cone.H,80, \g‘ ?H:
O{,c—OH HOCH, -2H0 O_;c\O _CH,
(F)
(iif)
0] O
[ Il
C.OH £l
L =0
—
CH, CH,
(G)
0]
g
auh]..r
:\]Ci3
(H)

Zn— Hg
HC]
CH,

s
() C4H5CHO + CH;CO0C,Hs

0GHs M, ¢ HLCH = CHCOOC, Hi

absolute alcohol, heat (D)

(Claisen condensation)

; Pand By

() CH3CH‘,COOH HVZ reaction
F’r (i) Ale. KOH

CH;.CHCOOH —L""?&_; CH, = CHCOOH

(4) (inH* (B)

()  Esters react with excess of RMgX to form 3°alcohols
having two alkyl groups corresponding to R of
RMgX. Thus,

CﬁHSCHECOOCHg —(IEME—B['—)

(iiyH™
CGHSCHz(l“.(CH_;)E
OH

(vii) - CgH,COOH+ CH,Mgl —> CH,+C,H,CO0O Mgl

I
C - C,H;

(viii)

Phenyl ethyl ketone

Chemistry

Il
(ix) CH3-C-0C,H;+2C,H;MgBr——

Ethyl acetate
(|)MgBr :
o
CH; - C-C,H; +Mg(Br)OC,Hy —
C,H;
CliH
CH, -(l':~c ,H;
C;H;
Ethylbutanol-2
6l.
(0] 0
[l [l
C,H;0C C,H.0C CH,
c|:H3 s CH +Br—CH
C,H.0C C,H,0C COC,H
I
O
0 0 J,
Il [l
HOC\ C C,H.0C CH,
CH—CH o UKOH CH-CH
/ \ (ii)HCI
HOF| COOH C3H30ﬁ ﬁOCqu
(0] 0 (@]
heat
(~CO>)
CH,

HOﬁ — CH, - CH - COOH

O
62.  We know that esters on treatment with excess of methyl

magnesium chloride either give secondary alcohols (from
alkyl formates) or tertiary alcohols (from esters other than
formates). However. tertiary alcohols are not easily oxidised,
hence the alcohol should be secondary alcohol and thus
ester is alkyl formate. Hence, ester 4 (C,H,0,) should be
HCOOC,H,. Thus the various reactions and nature of
compound B can be established as below.

0 OMgBr

I '
C-OCH, — S L op € -0C:H,
|

H H
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63.

B233

OH
H+ ' ~H,0
—— | CH;-C-OH —_2_+CH3—(J? =0
H H
Ethanal
CH,
CHMgBr | oy C—OH
(ii)H30™ ili
Isopropanol [B]
0
NaQCl

I "
>CH; — C-ONa—-— CH;COOH

{ haloform reaction)

() Both of the resonating structures of benzoate ion are
equivalent, while it is not so in phenoxide ion.

0 O 0 O
Resonating structures of phenoxide ion

Ol O 1o
N NS

sbNe

Resonating structures of benzoate ion
The benzoate ion is more stabilized because the negative
charge on both structures is on the more electronegative
oxygen atom, whereas in phenoxide ion, it is on the less
electronegative carbon atoms.

(ii) H—|C—OH — H—F—O_+H+ :
Il |
0 0

CH, ~C-OH &= CH3—(|?—O_+H+
|

O 0}

Presence of CH, gp in acetate ion shows +1 effect and

thereby intensifies charge on O~ of acetate ion which

(iii)

is thus destabilized. Thus formate ion is more stable

than acetate ion or HCOOH loses proton more easily
than CH,COOH.

Formic acid has no alkyl group i.e no & — H atom,
hence it does not undergo halogenation, while acetic
acid has a methyl group (i.e three & — H atoms) on
which halogenation takes place.

64. (i) B-Keto acids are unstable and undergo
decarboxylation most readily. This is due to formation of
6-membered cyclic transition state.

65y~ REGCI + CJH.
Eué HgS0 4
( L, ag. KOH
C + Yellow compound (D)

(i) Formation of (B) from benzene and acid chloride in
presence of anhydrous AICI, (Friedel-Craft reaction)
indicates that it is a ketone, C <H,COR.

(ii) Further the ketone (B) reacts with alkaline iodine

forming yellow compound (D) (haloform reaction).

This indicates that one of the alkyl groups in ketone

(B)is —CH_I. Hence, (B) should berHS.CO.CHj.

Since ketone (B) is also formed from the hydrocarbon

C H, (A) by reaction with dil. HESO_‘ and HgSOP the

hydrocabon (A) must have an acetylenic hydrogen

atom, i.e. =C —H grouping. Hence, (A) must be C H.C

=CH.

Thus, compounds (A) to (D) are

CH,.C=CH C¢H;.CO.CH; CH.COOH CHI,

(iif)

(A) (B) - () (D)
Formation of (B) from (A)
OH
& dilH,S0, |
Phenylacetylene (A)  HgS04
—E® , C4H5.COCH;

Acetophenone (B)

66. PCls + SO, — SOCl, + POCl
(4) (B)

SOCl, + CH3;CO0H —— CH,COCI + SO, + HCI
(4) (©)

2CH;COCI+(CH;), Cd —— 2CH, ~C0-CH +CdCl,
(

(C)
67.
A CoHOH B ey
Carboxylic acid o
Sl
&
.@“1
Ca(OH), i
E &—— B + D
(C3H,0) ‘t I
oxidation

()  Since, *E’(C,H,O) forms a 2, 4-dinitrophenylhydrazone
but does not reduce Tollen’s reagent and Fehling
solution, it must be a ketone, CH,.CO.CH,.
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(ii) The compound ‘E’ (established as ketone) is
obtained by heating compound ‘B’ with Ca(OH),, "B
must be CH,COOH.

(iif) Compound ‘B’ is obtained by the oxidation of ‘D’, the
latter must be ethyl alcohol, C,H.OH and hence *C”’
must be ethyl acetate, CH,COOC H,.

(iv) Since, compound ‘A’ when treated with ethyl alcohol
gives acetic acid ‘B’ and ethyl acetate *C’, it must be
acetic anhydride.

CH,C0.0.C0CH; + C;HsOH ——s CH,;COOH + CH;CO0C,H;

(A) (B) <)
R
CH,COCH, «2&h _ CcH,COOH + C,H.OH
(E) (B) (D)

68. Forempirical formula of (Y)

Element % Relative Simplest
no. of atoms ratio
O 4931 4.10 3
H 9.59 9.59 7
N 19.18 1.37 1
(0] 21.92 1.37 1

.. Empirical formula of (Y) is C;H-NO.

(Y) reacts with Br, and NaOH to give (Z) and (Z) reacts
with H'NG!2 to give ethanol and thus (Y) seems to have —
CONH, group.

CH;CH,CONH, + Br, + 4NaOH ——
(Y)
CH,CH,NH, %
3 2 e CH3CH20H
(Z) basic Ethanol
(Y) is formed from (X) having Cl on treatment with NH,
and So, (X) is CH,CH,COCl i.e., propanoyl chloride.
CH,CH,COC1 +NH, - CH,CH,CONH,
(X) (Y)

69. Presence of electron withdrawing group increases the
acidic character ofthe ~COOH due to—I effect, Further the
I group (=CI) from — COOH group, weaker is the acid,
thus III is weaker than I while presence of electron-
donating group (alkyl groups) decreases the acidic
character due to +I effect. Thus,

DY = JI = No=aiy]leat]

70. () CHC00H —<s CH,COC iy
(©)
e P,0; Ho /Ni
C,H.CONH, ———> CH,.CN —2 5 CH,CH,NH,
(D) (E)

T

72.

Chemistry

i NaBH
(#) H,CCH=CHCHO———4 CH,CH= CH-CH,0H
(F)
HCI
~—Zncr, > CH;CH = CHCH,CI
(G)
3 (H)
Reduction
C,H,,0, byLiAlH, B - c
5 z
i g
o T~
° =
F &__ D (i)ag.OH™ E
Monobasic acid (ii) heat
(Mol. wt. = 60)

Molecular weight of the monobasic acid (RCOOH)
indicates that the R- should be CH,~i.e., acid F'should be
acetic acid (CH,COOH, mol. wt. 60). Thus, compound D
must be acetaldehyde CH,CHO, and compound B which
on oxidation gives CH,CHO must be ethanol, CH,CH,0OH.
Acetaldehyde (D) on treating with aqueous alkali will
undergo aldol condensation.

OH

2CH,CHO—2, CH;,CHCH,CHO—,
(D)

_Ha/_, cH,CH,CH,CH,0H

CH;CH=CHCHO —=is Butanol-1, (C)

Crotonaldehyde, (E)
Nature of A. Thus it is evident that reduction of 4 with
LiAlH, gives two alcohols; B (ethanol) and
C (butanol). Hence, 4 must be an ester i.e., ethyl butanoate
(CH,CH,CH,COOC,H,).

CH,CH,CH,C00CH, —HAlk ,
Ethyl butanoate, A
CH,CH,CH,CH,OH + C,H;OH
Butanol, C Ethanol, B
The given set of reactions can be represented as below :
Aq. NaOH — 5B __, god. salt ofacid 4

High temp.,
pressure

() NaOH(heat) , pyipasic acid, C

(i) H ZSO 4
Calculation of molecular formula of C

% of H= ix i
18 0.40

x 100=2.22%
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12 039

%ofC= %070 100=27.30%

% of O=100-(2.22+27.30)=71.48%

By usual method, empirical formula of acid C=CHO,

Eq. wt. of acid C= [% X 108] —107=45

Mol. wt. ofacid C=45 x2=90
. Mol. formula of C=C,H,0,

Since it is dicarboxylic acid, it must have two -COOH

. COOH
groups. Hence Cis |

COOH
Oxalic acid
Going back, compound C must be produced from sodium
oxalate which in turn is produced from sodium formate.
Hence 4 is formic acid and B is CO,. Thus the complete
series of reactions can be written as below.

HCOONa
2NaOH(ag,) —2%2®) , ~ 3
HCOONa
(A)

NaoH ~ COONa

COOH
= Hy804 |

COONa COOH
©)
73. () CH,COOH—2%5 5 CH,COCI
Ethanoic acid
L EGHME ¢ H COCH;
C|6H5
_ CeHsMgBr | CH3—(|Z— OMgBr
CeHs
—TOR ;5 (CsHs), ?Cﬁs -—%
ey
OH
{CﬁHS )2 C = CH2
CrO;
%CGHSCOC6H5 + HCOOH
Methanoic acid
(i) CHz CHO——SDH o ol CH,CHO

(cross aldol condens) |

Ethanal OH

Dehydration

— CH, = CHCHO

propenal

_HCN , CH, =CH-CH-CN
OH
Propenal cyanchydrn
% CH, =CH~ CH-COOH

OH
2—Hydroxy-3 —butenoic acid

PCl CH,Mgl
(iif) CH;COOH—> CH,COCI ——> CH,COCH,

Acetic acid

CH,Mgl
H,C~ C: CH, Hz+0 HC( C/CHs
H,c~ SOH @)  Hc” Somg
Tertiary-butyl alchel
74. P/CL, NH,CH,COONH,
mild (i) 50% KOH
75 A — O = A+ D
. (i) PCl
CH,;COOH. H,50, (ii) NH;

Ester, B HCN ﬂ E

The above reactions lead to following conclusions.

(i)  Reaction of (A) with CH,COOH in presence of H,SO,
to form ester (B) indicates that (A) is an alcohol.

(i) Reaction of (C) with 50% KOH followed by
acidification to give alcohol (A) and the compound
(D)) seems to be the Cannizzaro reaction. Hence, (C)
must be an aldehyde and (D) must be an acid. The
nature of (C) as aldehyde is again in consistent with
the fact that it is obtained by the mild oxidation of (A)
which has been established as an alcohol.

(i) Structure ofacid (D) is established by its given facts.

~COOH —<5— _cocl —¥1, _ CONH,
(D) (E)

——H0 , HeN

Formation of HCN by the dehydration of (E) establishes
that (E) is HCONH, and hence (D) is HCOOH.
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76.

77.

78.

(A) (B)
CH;OH CH;COOCH;
Methyl
alcohol acid

(iv) Thus the alcohol (A) produced along with HCOOH
during Cannizzaro reaciton of (C) must be C H,OH
and hence, (C) must be HCHO.

Thus, the various compounds are as below :

(©) (D) (E)
HCHO HCOOH HCONH,

Methyl acetate  Formaldehyde Formic  Formamide

() CH, ﬁ_ 0C,Hs
0

(i) @—CHO+ CH,CHO

(X) is hydrolysed to give a carboxylic acid (Y) and an
alcohol (Z) and thus (X) is an ester; R —ﬁ — OR'.

0
R—C—OR'—E% , RCOOH + R'OH
I H* (¥) (2)
0

Oxidation of alcohol (Z) gives acid (Y).

ROH Oxidation

(Z)
or RCHEOH —— S RCUOH CrRs R—CHQ)
Hence (X), (Y)and (Z) are

RCOOH

CH3CH €~ OCH,CHyCH , CH;CH,COOH,

(0]
(Propyl propanoate) (Propanoic acid)
&) (Y)
CH;CH,CH,0H
(Propan-l-ol)

(z)

The weaker a base better is its leavability.

This is an example of nucleophilic substitution where the
group X (Cl, NH,, OC,H;, OCOCH,) is replaced by OH.
The decreasing basic character of the four concerned
groups is:

NH; >OR >0COR >CI

Hence, Cl (the weakest base) will be lost most easily, while

NH; (the strongest base) will be lost with most difficulty.

Thus, the order of hydrolysis becomes:
CH,CONH, < CH,COOCH, < (CH,C0),0 < CH,COCl.

80.

81.

AgNO;/NH4OH

CH,CH,CHO + [0] 8 ZHO, CH,CH,COOH +2Ag
CH,CH,COOH . CH3CH2CO\
+ _S0+H,0
CH,CH,COOH CH,CH,CO
Propionic anhydride
() CH, =4, oy cpo Halat, oy oy oy
g
(if) CH,I+KCN (ale) —~1s CH,CN
H/H:0 , CcH,COOH
Acetic acid

Ozonolysis of (4) to acetone and an aldehyde indicates
the following part structure of alkene (4) :

CH, CH,
\c CHR —2» \C=O+OHC.R

CH 3/ CH3/ Aldehyde
Alkene (4) Acetone

As per problem .:

RCHO —2L RcooH 8] P2,

Bromo compound [C] —20 Hydroxy acid [D]
Structure of (D) is determined by the reaction :

3\ 3\ M won'
CH, e 0—_’ / \\CN__)
1\ /OH
/ ~~CooH
D)

The compound (D) is obtained by hydrolysis of ( C) with
aqueous alkali. Since (C) is a bromo compound, therefore
it has a bromo group whereas the compound (D) has a
hydroxyl group. Therefore, structure of C is

3\ /Br
Hy~"  COOH
(©)
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The compound (C) is formed by bromination of compound
(B). therefore, the compound (B) is

CH, H
\C 5 3
CH,~~  NCOOH

The compound (B) is formed by oxidation of an aldehyde
thercfore, the structure of the aldehyde is

CH, H
P gt
CH~" ~CHO

The aldehyde and acetone are formed by ozonolysis of
alkene. Therefore, the double bond in alkene should be
between the carbon atoms of the two carbonyl compounds
(the aldehyde and acetone). Therefore, the compounds
and the reactions are identified as

CH, CH,
o c—c=c/

CH 7 L R e
. H H
(&)
. CH, H CH,
ozonolysis, \C / il /
CH;~~ ™~CHO cH,
Aldehyde Acetone

82. CH,COCI+AICL, - CH,C* =0+ AICI;

:j, 2 ~__- COCH,
CH,C =0 @ H
Ee—

Benzene

_ COCH,
uiC. s O/ + HCI + AICH,

Acetophenone

83. First step is Claisen condensation.

et e i,

s+H+CH,-C-0-C,H,

0

GHONa | CH,—C- CH,- C-0-C,H,+C,H,0H
C,HsOH I| ( P-ketoester)

0
. HOH
H

CH, - (H: ~CH,- (‘T —OH+ C,H,OH
0 O
(P-keto acid)
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