Chapter 13

Aldehydes, Ketones and
Carboxylic Acids

Level-ll

Sol.

Sol.

| Solutions |

SECTION - A

Objective Type Questions (One option is correct)

In the given reaction sequence
H (o]
(i) LIAIH, H* Na, lig NH,

H H WHo 2> B Cion

(0] (0]
Index of Hydrogen deficiency of C is

(1 1 () 2

Answer (3)
OH
H* Na : lig NH,
HO -H,0 CHsOH
OH IHD
Acetone is converted into propane by

(1) Reduction with H,/Ni followed by dehydration with H,SO,

(2) Reaction with thioalcohol (R'SH) followed by reduction with H,/Ni

(3) Reaction with thioalcohol (R’'SH) followed by hydrolysis with acidic water
(4) Reduction with H,/Ni followed by oxidation with P.C.C/CH,ClI,

Answer (2)
CH,
CH— C— CH, 215 oy — t—s—r
i 4,
!
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Solutions of Assignment (Level-Il) Aldehydes, Ketones and Carboxylic Acids 25

3. The aldehyde which have no a-hydrogen on reaction with NaOH or KOH show disproportionation reaction.
Consider the reaction given below

PhCHO + OH—>2 5 A+B

"
Acid
The structure of B is
H D
| I
(1) Ph— (l; —OH 2) Ph— ? — 0D (8) Ph—CH,—0OD (4) Ph—CH,—OH
D D

Sol. Answer (4)

(l)H
Ph—(ﬁ—H +OH — Ph—(|3—H

(e o
lPh—C—H
(A) 3 i
Ph—C — O + PhCH,0H¢—— Ph—C —OH + Ph—C—H
g =y
l : (B)

Ph—ﬁ —OH
@)

4. Consider the aldol condensation reaction
ArCHO + CH,CHO —OH,—>ArCH =CH CHO

Select the correct statement.
(1) If the electron donating group (-OCHy) attached with ArCHO at para position the rate of reaction increases
(2) If electron donating group (~OCHj,) attached with ArCHO at para position the rate of above reaction decrease
(3) If electron donating group (-OCHj,) attached with ArCHO, rate of above reaction never changed
(4) If electron withdrawing group is attached at para position then rate of above reaction never change

Sol. Answer (2)
E.D.G at para decrease the rate of reaction.

5. Consider the below reaction.

(Me C0),0/MeCO;

Ph—C—H > A
Il (Major organic
0] product)

Select the incorrect statement

(1) One molecule of A contain nine sp? hybridised carbon

(2) During the formation of A, intermediate is formed that contain cyclic six membered ring.
(3) The IUPAC name of A is 3-Phenylpropenoic acid

(4) One molecule of product contain ten carbon atom
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26 Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

Sol. Answer (4)

o AN

o]

6. In the below reaction A and B are major product of reaction in which (B) is alcohol while (A) is acid

R—G— Seme, 195 a4 B

0]

The correct structure of A and B are respectively

OH OH
| 18 |_ 18. 18
(1) A=R —C=0; B=HO—CMe, (2) A=R—C=0 ;B=HO—CMe,
3) A=R—C=0":B=HO—CMe, ) A=R—|C|}—OH . B =HO—CMe,
|
OH

Sol. Answer (3)

R—lcl—dSCMeg%R—lcl—dBH + HOCMe,
o) o)

(A) (B)

7. In the given reaction sequence

CH, (i)O

A
I >SA——"—>B 1
CH, (i) Zn : H,0 lOH

@)

End product C is

=0

O=0 O

Sol. Answer (3)
OH

Siee e

Il
O 0
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Aldehydes, Ketones and Carboxylic Acids

8.

Sol.

Sol.

10.

Sol.

Which functional group is present in the product (P)?
Ph

CH,CH,—CH—COOH —2> (P)
(Major Organic
Product)
(1) Aldehyde (2) Ketone (3) Alcohol

Answer (3)
Ph
|
P — CH,CH,— CH — CH,OH

Consider the reaction sequence

CH,OH CH,MgBr (2 eq)
5IVIgbr (2 €q
PCC 5 ) ®)

CH,OH (excess) H,0 l (i) PCC

(i) OH", A
(iii) H'/H,0
C,H,0,
(©)

Select the incorrect statement.
(1
2
3

) A and B can undergo oxidation by Periodic Acid

) C on esterification can produce cyclic diester

) Compound C cannot show intermolecular H-Bonding
(4) Conversion of B to C involves migration of CH, group

Answer (3)
OH  OH
CHOH pee CHO (i crmgsr

|
CH;—CH —CH—CH,

CH,OH cHo (MO
A pcc B
T i0
CH.—C— COOH <—E:|))OHH A CH—C—C—CH,
CH,

Consider the following statement

S1 : Hydrogen peroxide ion is stronger nucleophile than hydroxide ion

S2 : Peroxyacetic acid is weaker acid than acetic acid

S3 : H,0, is weaker acid than water

S4 : Peroxyacetic acid is stronger acid than acetic acid

The correct statement(s) is/are

(1) Only S1 and S2 (2) Only S1 and S4 (3) Only S2 and S4

Answer (1)

Il
Acidic strength H.O,>HO CH,COOH < CH.COOH

(4) Ester

(4) Only S2 and S3

27
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28 Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

(i) Na NH, (3 eq)

> B
I PCI, E??;ﬁHE&gBF Major
S ii)H, : A
. CHS_CHZ_C\ oc A (iii) Cold KMnO,
H
(i) Na NH, (2 eq)
> C
(i) Hg(OAC), :H,0 Major
NaBH, : OH"
o)

(i) CH, —(I:I —H;OH, A
B and C are respectively
(1) Pentane-2, 3—diol and Pent —3—en—2—one (2) Hexane -2, 3—diol and 3-Ethyl pent — en—2—one
(3) Pentane -2, 3—diol and 3—Methyl hex-4—en—1-al (4) Hexane -2, 3—diol and 3—Methyl but —2—en—1-al
Sol. Answer (1)

Cl
Il ./ NaNH,3eq
CH;—CH,—C—H —=5> CH,;—CH,—CH %CHS—Csc-Na*

Cl
CH;—CH,—Br
CH,—CH
7 e CH CH,—CH,
CH;—CH—CH X N <Hyasss CHi— C=C—CH=CH,
| 4 H/ \H Pd-BaSO
OH OH
/CI
o 2NaNH (i) Hg (OAc); H,0O
CH;—CH;—CH CI40H C=C—H (i) NaBHL: OF
?H i
CH—C=CH, OH:—C=CH,
’ i
i
CH;—C—CH,
lOH‘
9 OH o f ‘lo
CH;—CH=CH—C__ <TAOCH3—CH——CH2—C|: LHTCTH oy =C—CH,
CH, CH,
12. Consider the reaction
//,
i A 22
(Cyclopropanone)
40 4
2
Reaction 2 : CCI3—C|)= 0 —— CI3C—C|)—OH
(Chloral) H H

Both form isolable hydrate. The reason for formation of stable hydrate is
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(1
@

) In cyclopropanone, the driving force is relief in angle strain in product as compared to reactant
) In chloral, the driving force is bigger size of Cl group

(3) In cyclopropanone, the driving force is cyclic structure that stabilize the —OH by banana bonds

(4)

Sol. Answer (1)

In chloral, carbonyl carbon become sp? in product that is stabilized by two hydroxy group

13. The major product of the reaction is

(|) NaOH
" ||) H

P oH
(1) CHs@?—ﬁ—OH ) @C—ﬁ—OH
Ph O o)

o i
010 ) v PO
OH

Sol. Answer (1)
14. Consider the following compound

(A) CH,~COOCH, (B) CH; -

(C) CH,—C—-0-C—CH, (D) CH, —

The correct order of rate of nucleophilic acyl substitution reaction is

(1) B>A>C>D 2 B>C>D>A 3 B>D>C>A @4 D>B>C=>A
Sol. Answer (3)

Rate of nucleophilic substitution reaction < strength of leaving group.

15. Compound A(C;HZO) gives positive Fehling test but does not produces yellow solid on reaction with NaOH/L,.
Correct structure of A is

0
gHo ¢- CH, CHO
CH,—~CHO CH,
) () (3) @ 4)

Sol. Answer (3

@CHZ—CHO
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30 Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

16. Consider the reaction

R-C—CH, +X, —2H s R-C -0 +CHX,

The correct order of rate of reaction w.r.t. X, is

(1) 1, > Br, > Cl, (2) Cl,>Br, > 1, () I, =Br, =Cl, 4) Cl,>1,>Br,
Sol. Answer (3)

Rate of haloform reaction is same for halogens (Cl, = Br, = 1,)

17. The sequence of reaction is given as

Sodalime

CH, —CH,— COOH —&™° 5 A+ CO,

\ lC|2(1 eq.) / Dark
B

The correct combination of A, B and C is

A B C
(1) C,Hq C,H.CI LiAIH,
(2) C,Hg C,HCI (@) KCN
(b) H,O" (excess)
(3) C;Hg C,H.Cl LiAIH,
(4) C,Hg C,H.Cl (@) KCN
(b) H;O" (excess)
Sol. Answer (2)

CH, — CH, — COOHM)CH — CH, + CO,

KC\ Cly(1 eq.) / Dark

CH,-CH,-ClI

18. Consider the following sequence of reactions

6_\("% ~CNa _ Hg"7H,0"
(iiyH

Major product would be

Me HO Me  oH
)W @ U—\)OK ® <j5<Me @

Answer (3)

OH

Sol.

In the presence of H92+/H30+ hydration of alkene and alkyne both will take place.
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Sol.

Sol.

Sol.

Sol.

SECTION - B

Objective Type Questions (More than one options are correct)
Which of the following compounds can be synthesized by intramolecular aldol condensation in very good yield
(as a major product)?

O 0 0O

1 2 3 4
M CH, @) (3) )

Answer (2, 4)

In intramolecular aldol condensation, carbanion always attacks on aldehyde group. So, free aldehyde group
is not present in product. And only five or six membered ring products are formed. So. (1) and (3) are not the
major product.

Which of the following reactions involve carbanion enolate as reactive intermediates?

(1) Kolbe-Schmidt reaction (2) Reimer-Tiemann reaction
(3) Claisen condensation (4) Aldol condensation
Answer (3, 4)

Fact

Which of the following compounds will give over all substitution product via. addition/elimination mechanism
with Ethylamine?

T R
|| —

Answer (1, 2)

Only benzoyl chloride and benzoic anhydride ‘is used for the benzoylation of ethyl amine and it gives
substitution product via addition/elimination mechanism.

i N o
creHnH,+¢d H-C—ai or @-c_o_c@\
O

CH,CH, — NH — g
Ethyl benzamide

Which of the following reagents can be used to distinguish Benzaldehyde from acetophenone?
(1) Tollen's reagent
(2) Sodium hypoiodite
(3) 2, 4-Dinitrophenyl hydrazone
(4) Benedicts solution
Answer (1, 2)

Benzaldehyde reduces Tollen’s reagent while acetophenone is not while acetophenone reacts with sodium
hypoiodite and give iodoform reaction while benzaldehdye is not.
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Sol.

Sol.

Sol.

Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

Which of the following dicarboxylic acid will give cyclo alkanone on heating?

0O 0 0O
OH
OH OH
L o @ ()cg\\)K o & W[ o
OH OH OH
O O O

Answer (1, 2)

In (1) and (2) cyclopentanone is formed. While in (3) and (4) cyclobutanone and propanone is formed which
is less stable due to ring strain and almost no yield is observed.

Which of the following compounds could liberate CO, with aqueous NaHCO,?

0 SO,H
OH OH I
(1) ON NO,  (2) MeO OMe  (3) @EC/\O @)
NH,
OMe ®

NO,
Answer (1, 4)

Only those compound which has equal or more acidic hydrogen than carboxylic acid liberates CO, with
aqueous NaHCO,.

OH (l)
Consider the following sequence of reactions \/\/\/ —————> Products. Products of the
(ii) NaHCO,

given reaction would be

|
|
| O oo
@) VO\ ON O
o O (@)

Answer (2, 4)

|$
P a
_b g AL _MNaHCO,
HO :O\C
HO ”
0 o
|
(A)], l,(B)

Now % attacks on that position where the good leaving group i.e. | atom is attached and it gives two cyclic
product.
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8.  Which of the following intermediates are involved in the acid catalyzed esterification of carboxylic acid?

2]

O: O—H
/
(1) R—C\/ . 2) R—C//
B No—H
H
g o
©) R—CIZ—OH @) R_(|3_ b
H
R~ OQH O\R/

Sol. Answer (2, 3, 4)

In acid catalyzed esterification of carboxylic acid H* attack on double bonded oxygen atom not on

\
IT—0® O

is not formed.
—H

single bonded oxygen atom. So, R—C

/

9.  Which of the following compounds will give tertiary butanol as the major product when treated with excess of

MeMgBr?
i i
(1) @—o—c— @) QC_CH3
?I) |
3 C 4) CH,—C—NH
@) o ¢ 4) CH,—C )

Sol. Answer (1, 3)

10. Which of the following statements are correct regarding given reaction?

H.C
3 ////% //O
“c—C e
CH,+ OH —>
Et(P/ \O/ :
IFr 18

[where iPr=CH3—?H—group, O'8 = represents labelled oxygen]
CH,
(1

) The given reaction primarily follows S,2 mechanism

(2) In the given reaction condition inversion occurs at the chiral carbon
)
)

3
@

Labelled '80 is present in formed carboxylic acid

The given reaction primarily follows addition / elimination mechanism
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Sol. Answer (1, 3)

In this reaction,%H does not attack on >C=O due to steric hinderance and it attacks on the back side of

O'® and abstracts CH,. This is the S,2 mechanism

H3C/,, /O (<] H3C/,, /O

e, / OH , 72

c— (—> c—C + CH,OH

Et v Et™ 18 o H 3
iPr/ \g —CH, iPr/ \O/

11. Identify the set of reagents / reaction conditions X and Y in the following set of transformations

@—CH —Br—% Product ——> @—CH —C—OH

(1) X =Mg/Et0, Y = CO,, followed by H,0* X =AgCN, Y = (i) OH /H,O (i) H,0*

(3) X=NaCN, Y = (i) OH/ H,O (ii) H,O* (4) X = alcoholic KOH, Y = (i) HCN (ii) H,O*
Sol. Answer (1, 3)

) @—CHZ—B MIELS @—CH — Mg —Br %)@—CHZ—COOH
) { H-ch, —Br 25 ¢ Noch,— onU2o, @—CH — COOH

12. In the given reaction sequence

@]
I ()NaOBri A\ (OLDAL o
. (ii) H > (ii) CH,—CI
cH, CH
o)
CH,
(1) Ais
0

H,C CH,
(2 Bis

(3) Conversion of A to B is Kinetically controlled reaction
(4) Conversion of A to B is Thermodynamically controlled reaction
Sol. Answer (1, 2, 3)

00 00 o) ﬁ
<:/§Tg NaOBr <:/§Tg —oNa H C—OH
CH, ~CH, Haloform CH, CH,
reaction
0 (0]
. H,C CH,
o Chranmmetza, "y
A B
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13.  Which of the following is correct about following reaction?

o)
Il
H,C—C=CH— (CH2)2—C|)= CH—C\J H,O" ——> Maijor Product (P’
CH, CH,
(1) Product P is (2) Product P is
OH OH

OH

(3) Index of Hydrogen deficiency of product Pis2 (4) Index of Hydrogen deficiency of product P is 3
Sol. Answer (2, 3)

O
Iy
Pis IHD, = 2 H,C —C=CH—(CH,),—C=CH—C H,
OH | | “H
HO CH, CH, e
Il
CH,— C=CH—(CH,),—C=CH—=C
I l “H
CH, CH,
—N
OH _ CH2 2
I /CHz CHZ\ . /! / \c—CH,
H,C— C—CH C—CH, <<~ CH,—C—CH Il
| \ z | \HC’CH
CH, CH—HC CH, HO/
OH
()snCl,; HOl (II)IOAH_’ G (Major)
\_(NCH.MgBr 5 (NOH: D (Major)
(I H,0 (na
Product A, B, C, D are respectively
(IDI ?I) ¢} 0o
Il Il
(1) CH,—C—H, CH,—C—CH,, CH3—CH=CH—C\ CH3—CH=CH—C\
I
H CH, CH,
i i P
CH
(2) CH,—C—0OH, CH,—C—0—CH,, CH,—C—CH,—C - ' ~c=0
\H CH3/
(0] O (@) (@]
S O O e
(3) CH,— , CH,—C, C , CH—
\ \
Cl \CHZ/ M H
i i T
I
(4) CH,—C—0—CH,, CH,—C —CH,, CH3—CH=CH—C\ » CH,—C=0
/
H o H
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Sol. Answer (1)

i 0
. Il OH
(|) SnC|2, HCI ZCH3—C 9o S CH3—CH=CH — C\
(I H,O0 A M conaonent C H
CH,—C=N 5 o+ condensation o
— + * Me
(N H,O | B I condensation 3
CH, CH, Mg D
O
- - Il se0, , NaOH
15. In the given reaction sequence CH,—C — H 25 A >B
| Al(OEt), CCHsMgBr(efcess)> D +E
A H,O (give lucas
test)
Which of the following is correct?
1) Ais |  ;Bis C—O Na'
0 CHO ﬁ
o
o} CI3H3
: I :
(2) Cis CH,—C—0—CH,—CH,; D is CH3—c|:—0H
CH,
0 0
(3) Ais CH,—C—OH . B is CH,—C —O"Na'
O O (©]

. I . I I
4) Ais CH,—C —0—CH,, Cis CH,—C —CH,—C—0O—CH,

Sol. Answer (1, 2)

(0] O O CI;HZ— OH
I SeO, 1 OH CioNa B

CH,(—C—H—>H—C—C—H .
A Cannizzaro ||

A AI(OEY), reaction (e

Tischenko reaction
O O
CH— G — 0 —CH,—cH, CHMaBr_ o 8 o+ cH.—CH.OMgBr
C lCHSMgBr
O MgBr
H,C— CI:—CH3
CH
leo*
OH
H,C— CII—CH3
&H,
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16. In the given reaction

Reaction - | : /©)<OH

(1) Hg(OAc),

# ,
(1) NaBH,
OH
Reacti I: \/k ( Rg(OAa),
eaction - N O% (”) HZSO4
Sk

A and B are respectively

(1) c (2) HO
[
O o ©
Y
Il Il
(@) 0]
Sol. Answer (1)
NaBH, éo §
Reaction-| :
|
OAC
Cl)Ac
OH OH A OH llﬂg
*Flig OH
Reaction-ll : yAc OH \
A
\/\ﬁ—CHa‘_ \%C—CHS
Il
O o}
17. In the given reaction sequence

' O

l ” (i) NaN; A
b—C—C—OH (DT)A(PFOdUCt) > B

| 2 (gives carbylamine

q reaction)

Which of the following is correct?

(1) Stereochemistry of C* retained in Product A
@)
©)
(4)

Intermediate formed in formation of A is Isocyanate
Compund A does not react with Hinsberg Reagent

Compound A react with Hinsberg Reaction

37
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Sol. Answer (1, 2, 4)
a O a O a a
I |

| | - N | H,0
b—C—C—OH—2% 5 b— C—C—N=N=N —=%>b—C—N=C=0—> b—C—NH,

q q <|1 <|1 (A)

q
18. In a given reaction Sequence
0 Li |C|>
I eeQr s
CH,— C—OH - S >A——— >B
(i) H;,0 (i) OH
@A
A and B are respectively
O
I !
CH—C c” H
\H \\
(1) and CH,
(0]
|C! o]
< [
2) 3 and CH=—CH—C—H
I I
c c CH
~N N, o 2
3) @/ CH; 4ng @/ CHZ”
I I
c C CH
~N Ay 2
Sol. Answer (3)
SN
ﬁ OLi
CH,—C—OH 225 cH—c—oLi'
Ph
e} 0
H,0" “ H g H
———> CH;—C —— > Ph—C—CH=CH,
AN (ii) OH
Ph (iii) A (B)
(A)
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19. In the given reaction sequecne
o

|
C—0—O0—H
(0]

CH,—CH;—C,__+ 2Ph MgBr 0

Cl

conc. H,S0, 170°C cl

Which of following is correct?
(1) Compound A is 3° alcohol
(2) Compound B gives test of unsaturation with Br,/CCl,
(3) Compound C is 3° alcohol
(4) Compound C React with Na to give hydrogen
Sol. Answer (1, 2)

O OH
” Conc. H,SO,
CH,—CH,—C + 2C,H,MgBr —> H,C— CH,—C—Ph 170°
c| andH;0 |
Ph
3°alcohol
(A)
0
I
C—O0—O—H
Ph Cl Ph
/
CH;— CH=C > CH3—CH—C<
(B) Ph No7 “Ph
(©)
20. Which of following is correct about following reaction?
O
H O S
| || MeEt C— C—Ph Steo |1
CH,— C—C—Ph % I o° —=2" > Product (P)
I | ‘
CH,—CH, MeEt C=C—Ph
(1) Step-l is rate limiting step (2) Product P is racemic mixture
(3) Step-ll is rate limiting step (4) P contain one chiral carbon atom
Sol. Answer (1, 2, 4)
_ ﬁ —
]
ll_l |C|) MeEt C— C—Ph Me ﬁ
oD_ o° D,0 Fast ~
CH3—C—C—PhW | —_— _C—C—PFh
Et
Et Me—(|3= C—Ph D
R i ()
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I
C,H,O Na' H,0" NH,OH
21. CHy—CH,—C—O C,H,————>A 5B ——15C
(2 mol)
A, B and C are respectively

0 0 0 0
I I

(1) CH,— CH,— C—CH—C—O0 C,H;,, CH;—CH;—C—CH—COOH, CH,—CH,—C—CH,—CH,

CH, CH,
O O
I I
(2) CH/—CH/~—C—CH—COOH, CH;—CH;—C—CH,—CH,, :>= N—OH
CH,
O O
[l [ CH,;—CH, H,C— CH,
CH, H,C— CH, H,C— CH,
o CH,— CH H,C— CH
|| 3 2\ 3 2
(4) CH,— CH,—C— OH, Sc=0 /¥_ N— OH
H,C— CH, H,C
Sol. Answer (3)
0
o I
e} CH,—CH,—C
CH,— CH,— C—0— C,H,—2"< I O CM
s 2 205 CH;— CH— C-— OC,H; >
O O @) O
I I I I )
CH,— CH,—C— CH—C— OC,H;———> CH,— CH,— CB_ CH—C—OH—
|
CH, CH,
(A)
O
I H,C— CH,
NH,OH
CH;— CH,— C— CH,— CH,——> >c: N— OH
(B) H,C—H,C
(©)
22. Consider the sequence of reaction
ﬁ (i) Mg (dry ether) A Conc. H,SO,
C_ (i)HO0 H -
/
H,C CH,
(2 mol)
Which of following is correct?
(1) A gives Tollen's reagent test (2) A gives lucas test at room temperature
(3) B gives lodoform test (4) B gives 2, 4-DNP test
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Sol. Answer (2, 3, 4)

0 0
| |
/C\ + 2 —>2 /Ci
H,C~ CH, H,C~ CH,
cl)' c|>‘ c|>‘ OH OH
H,0; H' H
C. —
X T HL—CG—C—CH, ———>CH,—C—C—CH;—5—>
3 3 CH, CH, CH, CH,
(A)
OH ., OH CH, O—H CH, O CH,
|, /Chs Gl T p ]
H3C—(|3—C\ —> CH;—C—C—CH, < CH,— C——C—CH, <> CHy—C—C—CH;
CH
CH, ’ CH, (I;H3 CH,

SECTION - C
Linked Comprehension Type Questions

Comprehension-|

Certain dicarboxylic acids spontaneously eliminate water when heated, forming cyclic anhydrides. But for the reaction
to be successful. The cyclic anhydrides product must normally have a ring size of five or six members. There are two
important reasons, first, the second carboxyl group can serve as the acid catalyst (by intramolecular proton transfer),
as well as the nucleophile. And second, the high temperatures involved reduce the need for catalysis.

O

@

(CH,), g
N

OH

O

N e
S

|
ol

Acid-Anhydride

O
(CH,), ;
\\_GB/ "
|
OH

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



42 Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

1. Which of the following dicarboxylic acid would you expect to form cyclic anhydride?

T T (/ OH OH
D oo \CH/C\OH @) OH “
(OH
o) o)

Sol. Answer (3)

(0]

[l o
OH -H,0

C/

[ 5

Only it forms stable five membered ring compound other forms 4 membered or seven membered ring
compound which is least stable.

2. Which of the following dicarboxylic acid will not form cyclic anhydride?

(@) O
? I I oL
H © 3 ~
e
H/C\C/OH (":/ Ho\(”:/C\H H3C %l:
I O o) O
O

Sol. Answer (3)

Those dicarboxylic acid will not form cyclic anhydride in which both —COOH groups are present on trans
position.

3. Consider the following sequence of reaction.

COOH
CECOOH A >[A] A Product.
COOH

The final product of the reaction would be

0
g 0
~ COOH COOH g\\
(™) s @ C{ @) O @ C( o
Il COOH C//
© I
0

Sol. Answer (4)

COOH

|
COOH C
O o OO
COOH * COOH (lf/
@)
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Comprehension-ll o

Sol.

Both carbonyl compounds and acid derivatives though they contain /C\ grouping yet the reactions given

by them are entirely different.

As Aldehydes and Ketones give addition product with a nucleophile, while carboxylic acid derivatives give
nucleophilic acyl substitution through addition/elimination mechanism.

i S

|
R—C¢+ Nu == R—C—Nu=—=R—C—Nu + X°

\x Q)l(
Acid-derivatives Substitution Product
|
where X— = —CI, —O—C—R, —OR’, -NRR’ etc.
AN o N/9 e RO
C=0+Nu=— ¢ — C
R/ R/ \Nu R/ \Nu
Aldehyde Addition
or Ketone product

Why aldehydes and Ketones give nucleophilic addition reaction while acid derivatives prefer nucleophilic acyl
substitution reaction?

(1
2
€
4
Answer (4)

) Carbonyl carbon of aldehydes and Ketones are more electron deficient than acid derivatives
) Carbonyl carbon of acid derivatives are more electron deficient

) Acid derivatives also give addition reaction

)

In acid derivatives, acyl carbon is connected with a good leaving group

In acid derivatives, acyl carbon is connected with-good leaving group. So, it gives nucleophilic acyl substitution
reaction.

Which of the following is most reactive towards a nucleophile?

T T

M pp—~Cci @) ph—CNH,
T i

®) r~C~Rr @ ph—CH

Sol. Answer (1)

0O
(|:| is most reactive because —Cl is the good leaving group.

Ph~"">ClI
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3. Carbonyl character is most supressed in

O: O: O: 0

/ / V4 VAR
(1) 4 SR @ @—c/ ) @) CH—C @) CH3—C<O _G-CH,

Y R Br: o

\R w
Sol. Answer (1)
//O
Carbonyl character is most suppressed in @—C\ﬁ/R because in this case the lone pair of g of N
NR

atom more strongly participate in resonance with >C=O group.

Comprehension-lil

Aldehydes and ketones exist in solution as equilibrium mixtures of two isomeric forms, the ketone form and the
enol form.

Keto = Enol form, K = M , Value of K are given for some reactions
[Keto form|
i i v
CH3—C\H S CH2=CH—O\H, K=2x10° CH,—C—CH,=H,C=C—CH,, K=1.5x 10~
O O—H

Q-0 oo

1. Arrange the order of % of enol content of following compound

| I 1l IV
o 0 0 0 0 0
Y G
VRN 7N\ S VA 7 I\ 7N\ / 3
@ cH, cH] TCH, CH{ “CH/ OCH, CH, CH CH
@A) 1>11> V> @ 1>0>1> IV @) >1>1>1V @ M>1>1>1V
Sol. Answer (1)
Eﬁ f(;
0 0 O—H~0
NP
e S
cH. “cH TCH, CH; \\?/ \CH,
H
0 0 O—H~0
P oo 10
VRN 7N\ / s v / CH
cH, “cH “cH; cH, ScH NcHy T
0 O—H~0
! éll CH CID y)
VRN O\ s v / CH
cH, cH; cH, NeH Nor
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2. Consider the given reactions

H.
Y

R
CH,

O O O 0
L1 W
I IEUN L SEN T Vo SV AN
W op 7 Sen” Nen, ph 7 Ser” eh,
The percentage of enol content is highest for

(1) Reaction (1) (2) Reaction (II)

Answer (2)
H.
s
050 o 0O
= 100%

)
O

Sol.

unstable
due to dipole-dipole
repulsion

(3) Reaction (Ill) (4) Allhave same enol %

SECTION - D
Matrix-Match Type Questions

1. Match the following
Column-I

(A) Fries rearrangement (p)

(B)

)

(C) Bayer Villiger's rearrangement (n

Claisen rearrangement (¢)]

(D) Pinacol-pincolone rearrangement (s)
Sol. Answer: A(p, q, 1, s), B(r, s), C(p, q, s), D(p, s)
All reactions are fact.

2. Match the following.

Column-l
A) @ cHo ®)
o)
(B) CH, - (": —CH, @)
(C) HCHO G}
0

]
JOMG

Column-ll

Acid-catalysed rearrangement
Concerned with ester

Involves electrophilic substitution

Intramolecular rearrangement

Column-li

Aldol condensation

Cannizzaro reaction

Benzoin condensation

Claisen-Schmidt reaction
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Sol. Answer: A(q, 1, s), B(p, s), C(q, s), D(s)
(A) Benzaldehyde can give Cannizzaro reaction, Benzoin condensation and Claisen Schmidt reaction.
(B) Acetone can give aldol condensation and Claisen Schmidt reaction.

(C) HCHO can give Cannizzaro reaction and Claisen Schmidt reaction.

0]
(D) CgHy— Il — C4H, can only give Claisen Schmidt reaction.

C

3. Match the following.
Column | Column I
Q
(A) 2@—0— H 2, (p) Involves carbanion enolate
o]
(B) 2@ i, (@) Involves nucleophilic addition
O
cl
©) ot , ()  Molecular wt. of product more than that of reactant
O 0] o

0) ., o)’\/\/U\OEt R (s) Five membered ring formation

(t) -~ Generates resonance stabilized carbanion
Sol. Answer: A(q, r), B(p, q, 1, t), C(p, s, t), D(p, 1)
Fact

4.  Match the following.

Column-I Column-Ii
(Reactions) (Reagents/Catalyst)
(A) Cannizzaro's reaction (p)  Al(OCHMe,),
(B) Clemmensen's reduction (@9 Conc. NaOH
(C) Wolff Kishner's reduction (N Zn-Hg/HCI

(D) Meerwein Ponndorf's Verleys reduction (s) N2H4/6H
Sol. Answer:A(q), B(r), C(s), D(p)

All are facts.

SECTION - E
Assertion-Reason Type Questions
1. STATEMENT-1 : Benzaldehyde gives negative Benedict's test.
and
STATEMENT-2 : Aldehydes do not respond positively with Benedicts reagent.
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Answer (3)
Only aromatic aldehyde doesn’t give Benedict’s test while aliphatic aldehyde gives positive Benedict’s test.

STATEMENT-1 : When PhCHO is made to react in D,O, deuterium is incorporated in product in Cannizzaro
reaction.

and
STATEMENT-2 : In Cannizzaro reaction transfer of hydride takes place from one molecule to other.

Answer (4)

The OD of D,0 doesn't participate in Cannizzaro’s reaction.

STATEMENT-1 : Ketones in presence of highly electropositive elements such as Na, Mg, Yield 1, 2 diol or
pinacol.

and

STATEMENT-2 : Electrons released by electropositive elements convert C = O group into radical anion.
Answer (1)

Fact

STATEMENT-1 : Cyclohexanone on reaction with secondary amines yields Schiff's base.

and

STATEMENT-2 : The initial adduct lose water to generate product.

Answer (4)

Only primary amine reacts with carbonyl compound to form Schiff's base.

STATEMENT-1 : Methanoic acid reduces mercuric chloride to mercurous chloride on heating while ethanoic acid
does not.

and
STATEMENT-2 : Methanoic acid is stronger acid than ethanoic acid.
Answer (2)

Methanoic acid is stronger acid than ethanoic acid. Methanoic acid also acts as reducing agent while ethanoic
acid doesn’t acts as reducing agent.

STATEMENT-1 : Acetic acid does not undergo haloform test.

and

STATEMENT-2 : Acetic acid does not contain any o-hydrogen.

Answer (3)

Acetic acid doesn’t undergo haloform test but it contains a-hydrogen atom.
STATEMENT-1 : Decarboxylation of 3-keto acid is very difficult.

and

STATEMENT-2 : Decarboxylation takes place via a six membered cyclic transition state.
Answer (4)

B-Keto acid is easily decarboxylated because it forms most stable reactive intermediate on decarboxylation.
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Sol.

Sol.

Sol.

Aldehydes, Ketones and Carboxylic Acids Solutions of Assignment (Level-ll)

SECTION - F

Integer Answer Type Questions

] ] ra)
OD/D,O(excess)
; ; i C. C. CH, 2
Consider the following reaction : y C/ \C / \C 2 24 hours

[Product]

Molecular weight of the product would increase by :
[Assuming that mol. wt. of C =12, O =16, H=1and D = 2]

Answer (7)
0 o)
Il I
C C CH,

S NSNS
H,C CH, CH,
OD/D,0

) @)
e C
pc” “en! “eol

CH,

What would be the maximum number of atoms involved in the formation of newly constructed ring in the given
reaction?

M (OH _ On
(@]

(i) NaHCO3

Answer (5)

What is the net negative charge on the major product of the given species when it is treated with excess
NaOH?

Answer (2)

OH is not enough strong to deprotonate Alkyne and aliphatic alcohol.

O
Il

C—H
0@t
+NH, = H,0 +A

(I A

Number of sp? hybridised carbon atoms in B is

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Solutions of Assignment (Level-Il) Aldehydes, Ketones and Carboxylic Acids 49

Sol. Answer (20)

0
@—C +NH, = H,0 +@—CH=NH
“H

A
@—CH NH +@—c H—>Ph— CH=N=CH—Ph
A lPh—CH=NH
IIDh
o CHs N~ CH\2CH
H,C. CH,
5. ZI—IT>(X) +(Y) . If number of sp? hybridised C — atom in X and Y is a; number of sp?
O @]
hybridised C — atom in X and Y is bthena - b is
Sol. Answer (14)
H,C CH, H,C CH, H,C CH,
J/ii\LZn Hg é ﬁL a=15b=1thena-b =14
CH,
0 0
_ Il KCN (I) NaOH Q
6. Reaction - | C\ ——> P, Reaction- || W)
@)
(2 mol) H

Number of sp® hybridised carbon atoms in P and Q is x and number of sp? hybridised carbon atom in P and
Qisythenx +vyis

Sol. Answer (20)

CL Dl O L)

C(sp’)inPandQ=x=1+5=6 6+ 14 = 20
+y=6+14 =
Csp)inPandQ=y=13+1=14 |7 7Y

(In TSOH S 3 (Major)

OH

CH,

(Where TsOH is Toluenesulfonic acid)

Number of C — atom in cyclic compound P is x; Number of sp® hybridised C — atom in Q is y; number of
lone pairin Piszthenx +y + z is
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Sol. Answer (13)

OH OH
+ M
) -'ﬂ) — = —H
o~ O ’

Product (P)
CH,
. JOH CH, . .
+ —
(I LS L — V?—OH N "c=0—H
NoH ~OH CH, H.C
CH, CH,
—H
P
c=0
/
H,C
(Q

() NaNH,; LigNH, (1) Hg™; H,0"

O  ~" ayH,0
(IYCH,— C—CH,  (Ill) C;H,CHO; OH,
(il1) NH,CI/H,0 A

8. In a given reaction sequence H—C=C —H > B (C,,H..0,)

Number of sp? hybridised C — atom in B is x then value 2x is
Sol. Answer (18)

o
[

3
2 N\
1) NaNH,: lig NH H.C® “CH |
CH=CH 0 2 1970 CHEC‘Na*%HaC—(I)—CEC—H

CH,
lNH4CI/HZO
OH
CH3—(|:—CEC— H
Sh,
ngZ‘;HSO*
OH O
CHS—Cli—g—CHS
&h,
iOH (I?
Ph—C—H
OH O OH
H3C—(|)—(”3—CH2—(|3H—Ph
|
0
c:i\c _¢_ch=cr—pn
Sh,

ONa’
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. . CH,MgBr
9. Ina given reaction sequence H—C=C—H ——— > G + CH,

() CO,; H A
() H,0; H'/Hg*  heat
(Ill) KMnO,

Let number of ~-COOH group in compound H is x and number of 6(sigma) bonds in compound | is y.

Then find the value of (x? + y?)

Sol. Answer (53)

H—Czc—HMCHﬁH—CEC‘Mg*Br
lo=c=o
0 0 0 O=?_O_
He ((JCI:) & one PO hc=c—doneH §
2 H+/ng+ - (I:
lKMnO4 H
_COOH
CH, (H)
NCOOH

Lo

CH,—C—0—H ()
Number of -COOH is H is 2, number of 6 bonds = 7, Thenx =2 and y =7, x2+ y2 =4 + 49 = 53

10.  Number of carboxylic acid and ester isomers of molecular formula C;H,,0, is

Sol. Answer (13)

4 acid isomers

)
Il
H,C—H,C —H,C—H,C—C— OH ()
0
CH, 4

Il
H,C—CH—CH,—C—OH (lll)

CH,

9%0
I
Hﬁ—?—C—OMN)

CH,

9 ester isomers

O O O

Il I I
H_C_O_CHZ_CHZ_CHZ_CH31 H_C_O_ICH_CHZ_CHB! H_C_O_CHZ_?H_CH3
CH, CH,
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N 0 P
|

H,C— C—0Q—CH,—CH,—CH,, CH,— —O—(i;H—CHa, H—C—O—CI:—CH3
CH, CH,

I I T

H.C—CH,—C—0—CH,—CH,, H,C—CH,—CH,—C—0O—CH,, Hac—(IJH—C—o—CH3
CH,
a oo d
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