DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc26

SYLLABUS : Aldehydes, Ketones and Carboxylic Acids

Max. Marks : 180 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Whichof the following compounds is mostreactive towards 3. A and B in the followrng reactions are

nucleophilic addition reactions? OH
, HCN B
0 R-C-R W A —> R- N
I I g R' ~CH,NH,
(a) CH,-C-H (by CH,-C-CH,
. /CN
0 0 (@) A=RRC ,B=LiIAIH
I I “oH ’
© C-H G)) C-CH, _OH
() A=RRC B=NH,
_ S “Ncoou’ ‘
2. Arrangethe following in order of decreasing acidity
~CN
CH (c) A=RRC B =H,0%
2 \OH 3

0
0 (d) A=RR'CH,CN,B=NaOH
(A) (B) © 4,  Acclaldchydc reacts with

(a) Elcctrophilcs only
(@ B>A>C () C>B>A (b) Nuclcophilcs only

Freeradicals onl
A>C>B A>B>C © Ly ;
® & (d) Both electrophiles and nucleophiles

RIS 1. OO@ 2. @O 3. @OOW 4 @O®OW
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5. CH,CH-CHCHO —*- CH.CH-CHCH,0H
In the above scquence X can be :
(@) H/Ni (b) NaBH,
©) KCr,O,/H (d) Both (a) and (b)
6. Which one of the following can be oxidised o the
corresponding carbonyl compound?
(@) 2-hydroxy-propanc
(b) Ortho-nitro-phenol
(¢) Phenol
(d) 2-methyl-2 hydroxy-propanc
7. In the following reaction sequence, the correct structures
of E, Fand G arc

0 @)

Ph *

0 0
(a) E= A F= A_ N
Ph G, Ph ONa G=CHIL,
0 0
® E= /)k\* F= /)k\_ N
Ph CH, Ph ONa G=CHIL,
0 0
(c) E= /K* F= /K_ . "
Ph CH, Ph ONa G=CHI,
0 0
d) E= /K* F= /\_ . .
Ph CH, Ph ONa G=CH;l

8. Kelones
[R —C—R,, where R=R, =alkyl groups}
Il

0
can bc oblained in onestep by
(a) oxidation of primaryalcohols
(b) hydrolysis of esters
(c) oxidation of tertiary alcohols
(d) rcaction ofacid halides with alcohols
9.  Thecompound that neither forms semicarbazone nor oximeis
(a) HCHO (b) CH,COCH,CI
() CH,CHO (d) CH,CONHCH,

10.

11.

12.

13.

14,

16.

DPP/ CC26
Ethyl cster —CHMelr yp The product P will be
fade

H.C ClI, H,C, C,li;s
(a) >Xi ® :><

H,C OH H,C, OH

H,C, C;H, iC, C,H
() (d)

H;C, OH H,C, OH

Which of the following compounds when heated with CO
at 150°C and 500 aun pressurc in presence of BF; forms
ethyl propionate ?

(ay C,H.OH (b) CH,0CH;

(¢) C,H,@CH; (d) CH,OC,H,
Benzaldehyde is oblained from Rosenmund’s reduction of

) 0
(a) @Ka{: ) @)k X
0
cl
©) @<CI (d) @Hk()l—l

Acclone oxime is oblained byrcacting acclone with
(@ NH, (b NH,OH (c) NHNa (d) NH,NH,

2CHsCHO —M 5 € HCH,0H + C4HsCO0~
11,0

2

Whiich of the following statements are correct regarding the

above reduction of benzaldchyde to benzyt alcohol?

(i) Onc hydrogen is coming from H,0 as H and another
from C,H,CHO asH~ i

(1) One hydrogen is coming from H,0O as H™ and another
from C.H.CHO as H'

(iii) Onchydrogen from H,O and another from C.H.CHO,
both in the form of H™ .

(iv) Thersduction is anexample of disproportionation reaction

(a) (1), (1) and iii) ) @and(@v)

(c) (i), (iii) and(iv) (d) (ii1) and(iv)

A carboxylic acid can best be converted into acid chloride
by using

(a) PCl () S0C],

(0 HA (d) Cicocod

Among the given compounds, the most susceptible to
nucleophilic attack at the carbony! group is

(a) MeCOC! () MeCHO

(¢) MeCOOMe (d) MeCOOCOMe

RESPONSE 5. @@OO@ 6 @OOW
10.0OO@ 11.@Q®O®

15.000@ 16.0®OO@

GRiD

7. @O 8 GOV 9. GEOW
12.®OO

B.EEOY 1. OO
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17.

18.

19.

20.

21,

22,

23.

Find out B in the given rcactions

;\ICL
@ +CH;-X —> A

(a) acetophenone

(b) benzaldchyde

(c) cyclohexyl carbaldehyde

(d) benzoicacid

Pinacolone is

(a) 2,3-Dimcthyl-2, 3-butancdiol
(b) 3,3-Dimethyl-2-butanone

(c) 1-Phcnyl-2-propanone

(d) 1, 1-Diphcnyl-1, 2-cthandiol
The correct sequence of reagents for the following
conversion will be

0 HO CH,

CrO; in (CH4C0O),0 B

H,0"

HO }CH;

HO CH,
(a) |Ag(NH,),]" OH", H/CH,OH, CH;MgBr
(b) CHMgBr, H"/CH,OH, |Ag(NH,),]"OH
() CH,MgBr, [Ag(NH,),]* OH", H*/CH,OH
(d) [Ag(NH,),]* OH",CH,MgBr, H*/CH,OH
Benzaldchydc reacts with cthanoic KCN 1o give
(@) CH,CHOHCN (b) CH,CHOHCOC H;
() C,H,CHOHCOOH (d) CH,CHOHCHOHC H,
Which gives lactic acid on hydrolysis aficr reacting with
HCN?
(a) HCHO (b) CH,CHO
(¢) CH.CHO (d) CH,COCH,
Reduction of>C =010 >CH, canbe carricd out with

(a) catalytic reduction

(b) Na/C,H,OH

(c) Wollr-Kishner reduction

(d) LiAIH,

The end product B in the sequence of reactions

CN™ NaOH

R-X
(a) analkane

(b) acarboxylic acid

(c) sodium saltof carboxylic acid
(d) akelone

> A >Bi1s

Jc-103]

24. Phenylmethyl ketone can be converted into ethylbenzene
in one step by which of the following reagents?
(a) LiAlH, {b) Zn-Hg/HCl
(¢) NaBH, (d) CHMgI
25, Convcersion olacctaldchydc into ¢thyl acctate in presence
ofaluminiun ¢thoxidc is called
(a) Aldol condensation (b) Cope reaction
(¢) Tischenkorcaction  (d) Bcnzoin condensation
26, Maich the columns

Column-1 Column-II
A.  Elard rcaction I AlcoholicKOH
B. Hydroxylation IL  Anhydrous AICl,
C. Dehydrohalogenation  II. Chromyl chloride
D. Friedel-Craftsreaction IV Dilute alkaline KMnO,

(a) A-LB-ILC-U;D-1
) A-IV:B-III;C-[;D-1II
(¢) A-IL;B-1V;C-L;D-II
(d) A-I;B-I;C-1V;D-1I

27. An organic compound A upon reacting with NH, gives B.
On heating B gives C. C in presence of KOH reacts with Br,
lo given CH,CH,NH,,. Aiis:
(a) CH,COOH

(¢) CH;- CH-COOH
|
CHy

28. Which onc of the following can bc oxidiscd to the
corrcsponding carbonyl compound?
(a) 2-hydroxypropane
(b) Ortho-nitrophenol
(c) Phenol
(d) 2-methyl-2 hydroxypropane

29, Thercagent which canbce used to distinguish acctophcnone
from benzophenonc is
(a) 2,4-dinitrophcnyihydrazine
(b) aqucous solution of NaHSO,
{c) benedict reagent
(d) lLandNa,CO,

30. R-CH,~CH,OHcanbc convertedinto RCH,CH,COOH. The
correct scquence of rcagents is
(a) PBr,KCNH" () PBr,, KCN,H,
(c) KCNH* (d) HCN,PBrS,H+

31. Sodium salt of an organic acid ‘X" produccs cffervescence
with conc. H,8O . "X rcacts with the acidi licd aqucous CaCl,
solution (0 givca whilc precipitate which decolouriscs acidic
solution of KMnQO,. ‘X" is :
(a) CHLCOONa
() CH,COONa

(v) CH,CH,CH,COOH
() CH,CH,COOH

{(b) HCOONa
(d) NaZCEO s

RESPONSE 17.0®0O0
2.0OO0O0

27.0@0OW

18.O®OO
2.0
28.0OQ@

GRiD

19.000@ 20.0®O@
24.0000OQ@ 25.0®O0
29.000O0 30.00®OO@

21. @OOW
26. @OOY
3. @O
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32. In a set of the given reactions, acetic acid yielded a 39. TUPAC namncof follomng willbe
product C. o CHO
CH;COOH +PCly ——>A—=5"6 ;B
) : Anh.AICH, CH.
CollsMeBr d
Lther
Product C would be
C,H;
(@ C |‘ ) CH;CH(OH)C,H Ol
’ Hp~CLOmEMy © FCHOMC,H, (@) 4-formyl 3-mcthyl I-hydroxybenzenc
(c) CH3COCgH; (d) CH;CH(OH)CgHs (b) 4-lornyl 3-mcthyl phenol
33. Whichoneofthe following will most readilybe dehydrated (¢) 4-hydroxy2-methyl benzaldehyde
in acidic condition ? (d) 4-hydroxy2-methyl carbaldehyde
O OH H 0 40. The correct order of increasing acid strength of the
(a) M (b) X/\ ) j(/\ d) M compounds
(A) CH,COH (B) McOCH,CO,H
OH Mc
OH Hi
34. Which of the following contain an aldehyde? (© CrooH © Me>_CO‘ ¢
(a) Vanillabeans (b) Meadow sweet (a) D<A<B<C () A<D<B<C
(c) Cinnamon (d) Allofthese {(¢) B<D<A<C (d) D<A<C<B
35. Heatingmixture of sodium benzoate and soda-lime gives 41. The incrcasing order of the ratc of HCN addition to
(a) benzenc (b) mcthanc compound A —D is
(¢) sodium phenoxide (d) calciwn benzoate (A) HCHO (B) CH,COCH,
36. Obscerve the following structurcs and pick up the correct (C©) PhCOCH, (D) PhCOPh
stalement. - (@) D<C<B<A () C<D<B<A
sC€=0 SC=0OH () A<B<C<D (d) D<B<C<A
I 1 42. Thecarboxyl fimctional group (—~COOH)is present in
(a) Carbonyl carbon of I is morc clcctrophilic than that (a) picric acid (b) barbituric acid
ofII (c) ascorbic acid (d) aspirin
(b) Carbonyl carbon of I is less electrophilic than that 43. Which alkenc on ozonolysis gives CH,CH,CHO and
of Il CH;CCH;,
(c) Carbonyl carbon of both structures have equal N
electrophilic character O
(d) It dcpends upon the compleic structure of the CH,
compound (@) CH,CH,CH=¢ () CH,CH,CH=CHCH,CH,
37. An cnantiomcrically purc acid is trcated with a raccmic CH;,
mixture ql‘ an alcohol having onc chiral carbon. The cster (c) CHCH.,CH=CHCH, (d) CH;-C=CHCH,
formed will be - : | :
(a) Opticallyactive mixture (b) Pureenantiomer CH;
(c) Meso compound (d) Racemicmixture 44, Which onc of the following is rcduced with zinc and
38. m-Chlorobenzaldehyde on reaction with conc. KOH at room hydrochloric acid to give the corresponding hydrocarbon?
tcmperaturc gives (@) Acetamide (b) Acetic acid
(a) potassium m-chlorobcnzoate and (c) Ethyl acetate (d) Butan-2-one
m-hydroxybenzaldehyde 45. Acctal is produced by rcacting an alcohol in the presence

(b) m-hydroxybenzaldchydce and #i-chlorobenzyl alcohol
(c) m-chlorobenzyl alcohol and m:-hydroxybenzyl alcohol
(d) potassium m-chlorobenzoate and #-chlorobenzyl alcohol.

ofdryHCT with

(a) acetaldehyde
(c) cther

(b) ketone
(d) carboxylicacid

32.0000@ 33.0000Q
37.0@00@ 38.0®OW@
2.0000 43.0000

RESPONSE

GRiD

3.000Q 35000 36. @OOO
39.0000@ 40.0®O@ 41. @®EO@
44.0OO0® 45.000O0
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DAILY PRACTICE
PROBLEMS

(@ (B) followed by (A) then(C).

2. (@ (C) contains the most reactive methylene group

followed by (A) then (B).
? -
| HCN
3. @@ R-C-R"————R-C-CN
KCN |
R’
A OH
. | 11.
Reduction by R_C- CHZNHZ (c)
LiAlH,4(B) |

’

4. (b) Acclaldchydcreacts only with nuclcophilcs. Sincethe
mobile p electrons of carbon—oxygen doublebond are
strongly pulled towards oxygen, carbonyl carbon is
electron-deficient and carbonyl oxygenis electron-rich. 12. (b)
The electron deficient (acidic) carbonyl carbon is most  14.  (b)
susceptible to attack by clectron rich nuclcophilic
rcagents, thatis, by basc. Hence the typical rcaction of
aldchydcs and kctoncs is nuclcophilic addition.

S. () NaBH, selectively reduces the aldehyde group to
alcohol without aft'ccling doublc bond in a organic
compound. So, X is NaBH,.

6. (a
jl) 0 T 15. @
{
~ Heat *
7. (¢} Ph *)BH Foon ¢ Ph/” \CH_;
(B - kcte acid) (E)
1,/Na®H PN
> P oNa + &,

(F) G

8. (c) Byoxidation of'tertiaryalcohol with stronger oxidising
agents, ketones may be formed along with carboxylic
acid.

16. (a)

4[{0]
CH,COCH,+C0,+2H,0
(CH;); COH

8[0]
CH,COOH+2C0,+3H,0

10. (a) Recallthat, estersreactwith excessof Grignardreagents
to form 3* alcohols having at least two identical alkyl
groups corresponding to Grignard reagent.

17. ()

CHEMISTRY
SOLUTIONS

DPP/CC26

(I? OH
|
R-C-OR'+R"MgX-———>R-C —R"
|
le

Since here Grignard reagentis CH;MgBr, the 3 ° alcohol
should have at least two methyl groups
Thus, the choice with at least two methyl groups at the
carbon linked with—OH group will be the correct choice.
Hence (a) is the correct choice.
Reaction of diethyl ether (C ,Hs— 0-C ,Hs) with carbon
monoxide produces ethyl propionate.
BF3,150°C
500atm
C,HsCOOC,H;

cthyl propienate

13. )

The hydrogen atom that is added to the carbonyl
carbon of the aldchydc in the reduction is derived
dircctly from the other aldchydc moleculc as a hydride
ion. The sccond hydrogen that is added to the
negatively charged oxygen is coming [rom the solvent
(consult mechanism of Cannizzaroreaction). Oxidation
of one molecule of the compound at the expense of
other molecule of the same compound is known as
disproportionation.

Usc of SOCI, and CICOCOC]I forms gascous by-
products which can be casily removed, giving bctter
yicld of RCOCI. Further, oxaly! chloridc is particularly
casy Lo usc bccasuc any cxcess of it can be casily
evaporated due to its lowb.p. (62°C)

O O1 0
[l 0
R-C-OH+(Cl-C-C-Cl—
0]

I
R-C-Cl+1CIT+CcOT+CO, T

Morc the magnitudc of positive charge on the carbonyl
carbon, higher will be its reactivity toward nucleophilic
attack.

1 7
CH,-C-Cl CH,—~C-H
0 o

[ I
CH,-C-OCH, CH,-C-OCOCH,

Chlorinc being morce clectron-withdrawing than oxygen
develops morc positive charge on carbonyl carbon.

EBD 7157



1574} DPP/CC26
18. (b) Pinacoloncisoxidation product of pinacol. 22. (¢) Catalytic reduction, Na/C,H,OH and LiAlH, rcducc
(I)H (I)H >C=O group (0 >CHOH and not >CH34
CH.— C — CH,-CH oxidation with
3 l 3 3 rcarrangceimnent CN™ NaOH
CH, CH, 23. (¢©) RX >RCN——— »RCOO Na™
J - 2
Pinacol Cle‘ (]? ) = &)
CH,— C —C—CH; The convcrs_ion ofaq alky]llqliQCin!on?lrilc lollowed
T : by hydrolysis (alkaline or acidic), provides a method
_CH3 for preparing carboxylic acid containing one carbon
Pifgeelenc atom more than the starting alkyl halide.
(3, 3-dimcthyl-2-butanonc)
o C-CH, CH,-CH,
19. (a [Ag(NH;),]OH _ .
( ) Tellens rcagent 24. (b) enlig/lTE
CHO CO H Phenyl methyl Ethyl
H*/CH,OH ketone benzene
(estcnllmuon)
Thisreaction is known as Clemmensen's reduction.
25. (¢) Aldchydcs having «-H atom, when trcated with
aluminium cthoxide ( in placc of NaOH or KOH),
undergo Cannizzarotypeofreaction with a dilference
that the productisolated is an ester rather than salt of
5 acid or alcohol. Such reaction in called Tischenko
~No Y
0% CH, reaction.
Al(OC,Hs)4
CH,MgBr 2CH3CHO S
Acetaldehyde
| CH3COOH + CH;CH,0H| - CH3CO0C,H;
Lthyl acctate
26. (¢)
HyC — €~ CH; 2. @ A" ,p A ,c—_B2__,cH.CH,NH,
OH
) ] Reaction (11I) is a Hoffinann bromamide reaction. Now
20. (b When benzaldehyde is refluxed with aqucous alcoholic formation of CH;CH,NH, is possible only from a
polassium cyanide, two molccul.es of benzaldchyde compound CH3;CH,CONH (C) which can be obtained
condense together (o form benzoin from the compound CH,CH,COO-NH} (B).
H O Thus (A) should b¢ CH;CH,COOH
O O :
[ A I
NIT . .
O H 1? C"J CH;3CH,* C+ OH« ¢ 3¢ CH3CH,COO" NH;
OO
OH + e CH;CH,CONH,
Benzoin
©
T &
21, @) CH;-C-H —=—"5CH;-C-H KOHl'fz
acelaldehyde |CN o CH;CHzNHz
. _ | 28. (a) Carbonyl compounds (aldchydes and kcloncs) arc
yiolysh CH;-C-H obtained by the oxidation of 1* and 2° alcohols
COOH respectively. Among the given options, only (a) is

Lacticacid

2°alcoholhence itcanbe oxidized to kelone.



2—hydroxypropane Acetone

DPP/CC26 §s75]
OH 0 COOK CH,OH
| _ |

H,CCHCH, oxdation_, H,CCCH, _cec KK

29. (d I,and NayCO;reactwith acetophenone(C,H;COCH,)
to give yellow ppt. of CHI; but benzophenone
(CcHsCOC Hs) docs not and hence can be used to
distinguish between them.

PBrs;

30. @ RCH,CH,0H— 22 5RCH,CH,Br

K, RCH,CHCN 15 RCH,CH ,COOH
Na,C,0,+ H,S0, - Na,S0, + COT + CO0,T+H,0

X (conc.)
Na,C,0, +CaCl, > CaC,0,{ +2NaCl
X' (whitc ppt)
5CaC,0,4 ¥ +2KMnO, +8H,S0, =1
(purplc)
K,S0, +5CaS04+2MnSO, + 10CO, + 8H,0
(colourless)
CH,COOH +PCl.— CH,COC!
[A] COCH,

3. @

32. (a)

CeH,
AnhydAlCl,

I'riedel Craft
reaction

(IJH (l)MuBr
C,H,~ C— CH, CH £,

ther
hydrolysis

MgBrC.H.
¢ ke

(©

33. (a Compound (a) undcrgocs dchydration casily as the
product obtaincd is conjugated and thus more stable.
Vanillin -vanilla beans

Salicylaldchydc - mcadow swcct

Cinnamaldchyde -from cinnamon.

34. )

35. (@
36. () Instructure 11, presence of positive charge on oxygen
causcs the displacement of «t cicctrons toward oxygen,
making carbon morc clectron deficient than that in
unprotonated carbony! group.

The optically active acid will react with & and / forms of
alcohol present in the racemic mixture at different rates
to form two diastereomers in unequal amounts leading
to optical activity of the product.
m-Chlorobenzaldehyde does not contains &-H atom. It
is an example of Cannizzaro reaction

37. (a)

38. @

39.
40.

41.

42.

43.

44.

45.

(c)
(@)

(a)

@

(a)

@

I
CH, - C—CH,—CH

(a)

Thccorrect order of increasing acid strength
CF,COOH> MeOCH,COOH> CH,COOH

> (Me),CHCOOH
Elcctron withdrawing groups increase the acid strength
and electron donating groups decrease the acid
strength.
Addition of HCN to carbonyl compounds is
nucleophilic addition reaction. The order of reactivity
of carbonyl compounds is
Aldehydes (smaller to higher), ketones (smaller to
higher), Then
HCHO> CH;COCH, > Ph.COCH, > PhCOPh
The lower 1eac11v1ly of ketones is due to presence of
two alkyl group which shows +1 effect. The reactivity
of ketones decreases as the size of alkyl group
increases.

OH 0]
an NOy HNJLNH
0 (0]
NO,
(Picric acid) (Barbituric acid)
Mo
0 _o COOH 0
MO o I
— 0— C—CH,
HO OH
(Ascorbic acid) (Aspirin)
e v
CH,— CH C C —) (,h (,II, (EXe
1 I 1w,
Ctl 0=0

3

0
il |
CH,— C - CH;+ CH,— CH,— CHO

(-11.0)

Itis Clemmensen’s reduction
@]

u,-22P8 oy cn, -cH,cH,
* Conc. HCI

Butan-2-one
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